ISSN 2304-5681 /AXTIT

ISSN online 2710-0839 #r—\

ALMATY
TECHNOLOGICAL
UNIVERSITY

1, 2024

AJIMATbI TEXHOJTOIMMNAJ1bIK
YHUBEPCUTETIHIH

XABAPLWDbICDI

FbiNbIMMU XXypHan

BECTHUK
AJIMATUHCKOIO TEXHOJTOr'MYECKOIO

YHUBEPCUTETA
HayuJHbIX XXypHan

ﬂ gl
@S

THE JOURNAL

OF ALMATY TECHNOLOGICAL
UNIVERSITY

Scientific journal




ISSN 2304-5683
ISSN online 2710-0839

AJIIMATDI
TEXHONOIMNANDbIK
YHUBEPCUTETIHIH

XABAPLUWbICHI

Bacbuibiv 1 (143)

BECTHUK

N

/A“ < AITMATUHCKOIO
MY Locicar TEXHONMOIMMYECKOIO
UNIVERSITY YHUBEPCUTETA

Bbinyck 1 (143)

THE JOURNAL

OF ALMATY
TECHNOLOGICAL
UNIVERSITY

Issue 1 (143)



AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Nel.

ANMATbI TEXHONOIUANbIK YHUBEPCUTETIHIH

7
A

7
i

ALMATY
TECHNOLOGICAL
UNIVERSITY

\Y

XABAPLIbICHI

1996 xbInaaH 6acTan wbiFapbinagbl

Nel (143) 2024

Byn xxypHan KP Fbinbim xxaHe xofapfbl 6iniM MyHUCTpRiriHiH 6inim xaHe fbinbiv
canacbiHoarbl Oakbinay KomuTeTi yCblHFaH TexHWKa fbinbiMaapbl OOMbIHLLIA
FbINbIMM KbI3METTIH HEeri3ri HaTwXKenepi xapusnaHatbliH OacbinbiMaap TisiMiHe
EHri3ingi xkeHe uMnakT- pakTopbl HeNAeH xofapbl KasakcTaHHbIH, AaWekces any

baracbl 6onbiHwa (KasdK).

MEHLLIK NECI:

AK «AnmaTbl TEXHOMOTMANbIK YHUBEPCUTETI»

PEOAKTOPIbIK AJIKA:

KynaxaHnoB T.K. — bac pegaktop, TexHuka
FblNbIMAAPbIHbIH AOKTOPbI, ¥NATTbIK FblbiM
akageMuAcbiHbIH akagemuri, Anmatsl, KasakctaH
Mapaap MapuHa — TexHuKa FbiNbIMOapbIHbIH OKTOPbI,
Opecca yNTTblK TaMak TEXHONornsinapbl
akagemusacbiHbiH npodeccopsl, Ogecca, YkpavHa
KopxxeHeBck, Manroxata — Bpounas kopLuaraH opTa
KoHe TipLWiniK FbifibiIMAapbl YHUBEPCUTETIHIH
cunocodua goktopsl, Bpounas, MNMonblia
LyxpamkoH HazapoB — ToXik TEXHONOMUANbIK
yHUBepCUTETIHIH foueHTi, Oywanbe, TexikcTaH

Xenc CtuBeH [hxopax — MaH4yecTep yHMBEPCUTETIHIH
npodeccopsbl, MaHyecTep, ¥nbibputaHms

[M>xoBaHHa ®Peppapu — CanepHO YHUBEPCUTETIHIH
npodeccopsl, Utanusa

Anusa 3aHHuepa 6MHTM MoxcuH — ManansnsiHbiH
MyTtpa yHueepcuteTiHiH PhD goktopsl, Cepaatr,
Manawn3aus

HabueBa Upopaa — TalLKeHT TOKbIMA YKOHE XKeHir
©HEpPKaCIN MHCTUTYTbIHLIH NPOdeccopbl, TalLKeHT,
©30ekcTaH

Kanaorny, ®aTtma — Ctam0byn TexHuUKarnbIK
yHUBepcuTeTiHiH npodeccopbl, CTambyn, Typkus
A66a30B UnbxoM — TeXHMKA FblNbIMAAPbIHbIH
KaHauaaThl, [Knsak nonmMTexHUKanblk MHCTUTYThIHbIH,
poueHTi, Axnsak, ©36ekctaH

Axk6apoB PycTam — TallUKEHT TOKbIMa >aHe XeHin
©HEpPKaCIN MHCTUTYTbIHLIH NPOdeccopbl, TalLKeHT,
©30ekcTaH

I3TaeB Byenb6ek — TEXHMKA FbiNbIMAAPbLIHbLIH AOKTOPbI,
¥NTTbIK FbINbIM akageMUsACbIHbIH akagemMuri, Tamak
TexHonorusnapbl ATY FbinbiM1-3epTTeY MHCTUTYThIHbIH
auvpekTopbl, AnmaTsl, KazakctaH

YomaHoB YpuwibGanm — TexHuKa fblnbiMaapbiHbIH
JokTopbl, KaszakctaH Pecnybnukach! ¥ATTbIK Fbinbiv
aKkageMUSCbIHbIH akageMuri, Kasak Tamak XoHe kanTta
eHAey eHepkacibi FbINbIMU-3ePTTEY UHCTUTYThIHBIH,
3epTxaHa MeHrepywici, AnmaTbl, KasakctaH

MeHbkoB Hukonam — TexHUKa FbifibiIMAapbIHbIH
[okTopsbl, [noBave Taramablk TexXHonorusinap
YHUBEPCUTETIHIH Nnpodeccopsl, [Tnosave, bonrapus;
WHra Ynnposuua — TexHuKa fbinbiMaapbiHbIH JOKTOPbI,
JlaTBUS )XapaTbIiNbICTaHy fFbiNbIMAAPbI XoHe
TexHomnoruanap yHmsepcuteTiHiH npodeccopsl, Enraea,
NatBus

ToTtbl OHrap — PhD gokTopsl, [lpe3neH TeXHONornsanblk
YHUBEPCUTETIHIH aFa okbITyLbICkI, [lpesaeH, Mepmanns
TawnynatoB Canux — TeXHWKA fFblNbIMOAPbIHbIH
[OKTOpbI, Npodyeccop, TalKEHT TOKbIMA XXaHE XKeHir
©HepKacin MHCTUTYTbIHLIH Xanblkapanblk 6ainaHbicTap
XXeHiHaeri npopekTopbl, TalkeHT, ©36ekcTaH

PEOAKUUA ©KINOEPI:

XKaHaeBa AnTblHaW — fbiNbIMU XKYMbICTbI YbIMOACThIPY
GenimiHiH 6acTbifbl, AnmaTthbl, KaszakcTaH

AHppeeBa BaneHTuHa — xayanTbl xaTiwbl, AfMaThl,
KasakcTtaH

Weirapbinbivra xxayantel — XK.M. Tycynosa
KomnbtoTtepnik 6etteywi — . T.Hypmyxa

Anmatbl TEXHONOrMAMbIK YHUBEPCUTETIHIH FbinbiMn —
TeXHUKanbIK KeHeci weLiMmimeH OacbinbiMFa
Wblfapbiniagbl.

XKbinbiHa 4 peT wbirapbinagbl

KypHan 6GannaHbic >xoHe aknapaT MuHUCTPRIriHIH,
aknapart XaHe myparaT KomuteTiHae TipkenreH.

Tipkeny Typanbl Kyanik:
Ne13928-XK 08.10.2013x.

BacbInbIMHbIH Tingepi: Kaszak, opbIC, aFbinLbliH

Herisri TakbipbINTblK OGafbiTbl. TaMak >XoHe KanTa
eHaey, KeHin (TokbiMa) eHepkacibi  GarbiTTapbl
OoWblHLIA TexHMKa MeH TEexXHOmnorMs canacbiHaafbl
©3eKTi Macenenepai xapvsanay

Xasbiny nngekci: 75907

PepakunsiHbIH, MeKeH-Xaubl:

050012, AnmaTbl Kanachbl, Tene 6u keweci, 100
Ten.: 8(727) 2935319 (iwki 145,208)

dakc: 8(727)2924758

E-mail: vestnik@atu.kz

Cant agpeci: http://www.vestnik-atu.kz

Bacna mekeH-xaunbl:

050012, Anmartbl Kanacbl, Tene 6u keweci, 100

Ten.: 8(727)2935287, 2935289

dakc: 8(727)2935292

E-mail: rector@atu.kz

KypHan awblk Typae ATY canTtbiHOa naviganaHyra
Gepingi

http://www.vestnik-atu.kz

© AnmaTtbl TexHonornsnblK yHUBepcuteTi, 2024


mailto:vestnik@atu.kz
mailto:rector@atu.kz

AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Nel.

BECTHUK
ANNTMATUHCKOIO TEXHOJIOTMYECKOIO YHUBEPCUTETA

e
A

7
i

= W3paeTca c 1996 .
ALMATY
TECHNOLOGICAL Nel (143) 2024
UNIVERSITY

XKypHan BkntouyeH B lNepeyeHb n3gaHuin, pekomeHayembix KoMMTeToM No KOHTPO-
no B cpepe obpasosaHusa n Haykmu MHMBO PK ana nybnukaumm OCHOBHbIX pe-
3ynbTaToOB Hay4YHOW OEATENbHOCTM MO TEXHUYECKMM HaykaM U MMEET HEeHyrneBow
umnakT-dakTop no KasaxcraHckon 6ase untuposaHus (KasbLl).

COBCTBEHHMUK:

AO «AnNMaTMHCKNI TEXHONMOTMYECKUA YHUBEPCUTET»

PEOAKLUMOHHASA KONNEIMnA:

KynaxaHnoB T.K. — 4.7.H., akagemuk HAH PK, rnasHbin
penakTtop, AnmaTthbl, KaszaxctaH

MapuHa Mapgap — o.7.H., npodeccop Ogecckon HaLm-
OHarbHOW akagemMmum nuwieBbix TexHonorui, Ogecca,
YkpaunHa

KopxeHeBckas MaprapeTt — PhD Bpounasckoro yHu-
BepcuteTa Hayk 06 oKkpyxatoLlen cpeae v xnsHu, Bpou-
nas, MNMonbLua

LyxpaTaxxoH HazapoB — goueHT TexXHONorm4eckoro
yHuBepcuteTa TapkukucTtaHa, ywanbe, TamkukucTtaH
Xenc CtueeH xopax — npodeccop MaHuyecTepckoro
yHuBepcuteTa, Manuyectep, BenukobputaHua
IDxoBaHHa Peppapwu - npoceccop YHuBepcuteta Ca-
nepHo, CanepHo, Utanus

Anwuna 3aHHupa 6uHTM MoxcuH — PhD YHusepcuteT
Mytpa Mananauu, CepaaHr, Manansus

Ha6ueBa Upoaa — npodeccop TalKEHTCKOro MHCTUTY-
Ta TEKCTUIBHOW M NErkon NpoMbILLINEHHOCTH, TallKeHT,
Y36ekucTaH

Kanaornbl ®atbma — npoceccop CtambynbCKkoro tex-
Hu4eckoro yHuBepcuTeTta, Ctambyn, Typums

Ab66a3oB nbxom — PhD, goueHT [xnsakckoro nonu-
TEXHMYECKOro NHCTUTYTAa, [IXKun3ak, Y3bekncraH
Axk6apoB PycTtam - npodeccop TalKEHTCKOro MHCTUTY-
Ta TEKCTUIbHOW M NErkon NpoMbILLAEHHOCTH, TallKeHT,
Y36ekucTaH

U3taeB Ayen6ek U3TtaeBnY — O.7.H., akagemuk HAH
PK, oupektop HUN nuweBbix TexHonorun ATY, Anma-
Tbl, KasaxcTtaH

YomaHoB Ypuwban YomaHOBUY — [.T.H., akageMuk
HAH PK, 3aB. na6. Kazaxckoro Hay4Ho-
nccnenoBaTenbCckoro MHCTUTYTa NULLEBOW 1 nepepaba-
ThiBalOLLLEN NPOMBbILLNEHHOCTH, AnmaTbl, KasaxcTaH
MeHkoB Hukonan AumuTtpoB — 4.T.H., npodeccop
YHuBepcuTeTa NuLLEBbIX TexHonormn —noeame,
Bonrapus

LUunposuua UHra — PhD, npodeccop JlaTeuiickoro
YHMBEPCUTETA ECTECTBEHHbIX HAYK U TexHonorun, Pura,
JlatBn4a

OHrap ToTbl — PhD, ceHnop-nekTop [pe3neHckoro Tex-
HMYecKoro yHuBepcuTeTa, [ipesaeH, Mepmanus
TawnynaTtoB Canux WWykypoBu4 — A.7.H., npodeccop
TalUKEeHTCKOro MHCTUTYTa TEKCTUIBHOM U NErKon npo-
MbILLITEHHOCTU, NPOPEKTOP MO MEXAYHAPOAHbIM CBA3SIM
TawwkeHT, Y36ekncraH

NPEOCTABUTEINUN PEOAKLUMN:

XaHaeBa AnTtbiHan BakTbikepenKbI3bl — Ha4anbHUK
oTgena opraHnsaummn Hay4yHow paboTbl, OTBETCTBEHHbIN
penaktop, Anmarthbl, KazaxctaH

AHppeeBa BaneHtTnHa lBaHOBHa — OTBETCTBEHHbIN
cekpeTapb, Anmatbl, KasaxctaH

OTBeTCTBEHHbIN 3a BbiNyck — XX.M. Tycynosa
KomnbtoTepHas BepcTka — [.T.Hypmyxa

MeyaTaeTcsa no pewweHuto HayyHo-TexHMYeckoro coseta
AnNMaTUHCKOro TEXHOMOMMYECKOTO YHMBEPCUTETA.

BbixoauT 4 pasa B ropg,

>KypHan 3apernctpupoBaH B KomuTeTe nHdopmaumm un
apxuBoB MuHucTtepcTBa cBA3M U nHdopmaumm Pecny6-
nukn KasaxcraH.

CBuraeTensLCTBO O perucTpaLmu:
Ne13928-X ot 08.10.2013r.

A3bIkKM NyGNUKaLMN: Ka3axcKuii, PyCCKUN, aHrMUNACKANA

OcHoOBHasa TeMaTM4yecKasa HanpaBJIeHHOCTL: OCBelle-
HWe akTyanbHbIX Npobrnem B 06nacTn TEXHUKM U TEXHO-
NOrMK MO HanpaBfeHVAM MULLEBON 1 nepepabaTtbiBato-
LLen, NEerkon (TEKCTUMNbHON) MPOMBILLNEHHOCTH

MoanucHon nHaekc: 75907

Appec pepakuum:

050012, r.AnmaTsl, yn.Tone 6u, 100
Ten.: 8(727) 2935319 (BH.145,208)
dakc: 8(727)2924758

E-mail: vestnik@atu.kz

Appec cawnta: http://www.vestnik-atu.kz

Appec usparens:

050012, r.Anmartsl, yn.Tone 6u, 100
Ten.: 8(727)2935287, 2935289
dakc: 8(727)2935292

E-mail: rector@atu.kz

XypHan npeacraBneH B OTKPbITOM AOCTyrMe Ha canTe:
http://www.vestnik-atu.kz

© AnNMaTuHCKMI TEXHONOrnyeckun yHusepeuteT, 2024


mailto:nauka@atu.kz
http://www.atu.kz/zhurnal-vestnik-atu
mailto:rector@atu.kz
http://www.atu.kz/zhurnal-vestnik-atu

AJIMATBI TEXHOJOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Nel.

7
N

7
A

[

ALMATY
TECHNOLOGICAL
UNIVERSITY

THE JOURNAL OF ALMATY TECHNOLOGICAL UNIVERSITY
Published since 1996
Nel (143) 2024

The Journal is included in the List of publications recommended by the Committee
for Control of Education and Science, Ministry of Science and Higher Education of
the Republic of Kazakhstan for publication of the main results of scientific activities
in the Technical Sciences and has a non-zero impact factor according to the Ka-

zakhstan base of citation.

THE OWNER:

«Almaty Technological University» JSC

EDITORIAL BOARD:

Kulazhanov T. — Editor-in-Chief, Doctor of Technical
Sciences, Academician of the National Academy of Sci-
ences, Almaty, Kazakhstan

Mardar Maryna — Doctor of Technical Sciences, Profes-
sor of Odesa National Academy of Food Technologies,
Odesa, Ukraine

Korzeniowska, Malgorzata — Ph.D. of Wroclaw Univer-
sity of Environmental and Life Sciences, Wroclaw,
Poland

Shuhratjon Nazarov — Associate Professor of the
Technological University of Tajikistan, Dushanbe,
Tajikistan

Hayes, Steven George — Professor of the University of
Manchester, Manchester, United Kingdom

Giovanna Ferrari - Professor at the University of Saler-
no, ltaly

Aliah Zannierah binti Mohsin — PhD of Putra University
of Malaysia, Serdang, Malaysia

Nabieva, Iroda — Professor of Tashkent Institute of Tex-
tile and Light Industry, Tashkent, Uzbekistan

Kalaoglu, Fatma — Professor of Istanbul Technical Uni-
versity, Istanbul, Turkey

Abbazov llkhom — Ph.D., Associate Professor of the
Jizzakh Polytechnic Institute, Jizzakh, Uzbekistan
Akbarov Rustam - Professor of Tashkent Institute of
Textile and Light Industry, Tashkent, Uzbekistan
Iztayev Auelbek — Doctor of Technical Science, Acad-
emician of the National Academy of Sciences, Director
of the Research Institute of Food Technologies ATU,
Almaty, Kazakhstan

Chomanov Urishbay — Doctor of Technical Sciences,
Academician of the National Academy of Sciences of the
Republic of Kazakhstan, Head of the Laboratory of the
Kazakh Scientific Research Institute of Food and Pro-
cessing Industry, Almaty, Kazakhstan

Menkov Nikolay D. — Doctor of Technical Sciences,
Professor of the University of Food Technologies Plov-
div, Bulgaria

Inga Ciprovica — Dr. Sc. Ing, Professor of Latvia Uni-
versity of Life Sciences and Technologies, Riga, Latvia
Toty Ongar — PhD, senior lecturer of Dresden University
of Technology, Dresden, Germany

Tashpulatov Salikh — Doctor of Technical Sciences,
Professor, Vice-rector for International Relations of
Tashkent Institute of Textile and Light Industry, Tash-
kent, Uzbekistan;

REPRESENTATIVES OF THE EDITORIAL:
Zhanayeva Altynay — Head of the Department of Or-
ganization of scientific work, Executive Editor, Almaty,
Kazakhstan;

Andreyeva Valentina — Executive Secretary, Almaty,
Kazakhstan.

Responsible for issue — Zh.M.Tusupova
Computer Imposition — G.T.Nurmukha

Printed according to the Resolution of the Scientific and
Technical Council of Almaty Technological University

Publication frequency: 4 issues per year

The Journal’s ID is registered by the Information and
Archives Committee of the Ministry of Communication
and Information of the Republic of Kazakhstan

Registration certificate:
Ne13928-X from October 08, 2013

Publication languages: Kazakh, Russian, English

The Scope of the Journal: coverage of topical prob-
lems of engineering and technology in the areas of food
and processing, light (textile) industries

Subscription index: 75907

Editorial address:

050012, Almaty city, 100, Tole bi str.
Tel.: 8(727) 2935319 (ext. 145,208)
Fax: 8(727)2924758

E-mail: vestnik@atu.kz
Web-site:http://www.vestnik-atu.kz

Address of the Publisher:

050012, Almaty city, 100, Tole bi str.
Tel.: 8(727)2935287, 2935289

Fax: 8(727)2935292

E-mail: rector@atu.kz

The Journal is available on-line:
http://www.vestnik-atu.kz

© Almaty Technological University, 2024


mailto:nauka@atu.kz
http://www.atu.kz/zhurnal-vestnik-atu
mailto:rector@atu.kz

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

MPHTH 65.59.03 https://doi.org/10.48184/2304-568X-2024-1-5-11
V]IK 636.5.033

COMPARATIVE ANALYSIS OF ANTIBIOTICS IN BROILER MEAT
USING DIFFERENT METHODS

1ZH.T. AKHMET* , 'G.N. ZHAKSYLYKOVA , 2A.D. SERIKBAYEVA *
(* Almaty Technological University, Kazakhstan, 050000, Almaty, 44 Baitursynov Str.)
(? Kazakh National Agrarian Research University, Kazakhstan, 28 Abay Avenue, Almaty, 050011)

Corresponding author e-mail: zhan.ahmetova@mail.ru*

The poultry industry is one of the fastest-growing industries worldwide, and broiler chicken meat is one of the
main sources of meat. To speed up the growth of chickens in a short period of time, poultry farmers use antibiotics that
prevent disease and stimulate growth by increasing the rate of feed intake and reducing mortality from pathogen at-
tacks. This study may be useful in analyzing antibiotic residues and aid in scientific research. Samples of broiler chick-
en meat from different producer firms were purchased from the Almaty market. The analysis was done by chromato-
graphic method and enzyme immunoassay. The Ridascreen test kit was used for the immunoassay. This article presents
the results of the study of meat of broiler chickens of domestic and foreign producers for the presence of antibiotic resi-
dues used as growth stimulants. The researches have shown that imported meat of broiler chickens from the USA has
10-20% higher antibiotic content than the permitted level by the amount of antibiotic residues, and meat from Ukraine
is 10-13% higher in antibiotcs than the permitted level. The content of chloramphenicol is within the norm in all sam-
ples. Kazakhstan and Russian samples of broiler chicken meat meet the requirements of regulatory documents in force
on the territory of the EAEU and the results showed that they contain only traces of antibiotics chloramphenicol and
tetracycline. Analysis of imported broiler chicken meat (USA, Ukraine) showed the presence of antibiotic residues such
as tetracycline and chloramphenicol, exceeding the maximum allowable level. To find out the effect of heat treatment
on reducing the amount of antibiotics in broiler chicken meat, pates were made using different modes of heat treat-
ment. As a result of heat treatment, the antibiotic content of poultry muscle tissue is significantly reduced.

Keywords: antibiotic, poultry meat, tetracycline, chloramphenicol, streptomycin, enzyme im-
munoassay, chromatography.

BPOMJIEP ETIHJIETT AHTUBMOTHUKTEP/II OPTYPJII 9AICTEPMEH
AHBIKTAYTA CAJIBICTBIPMAJIBI TAJTIAY

UK.T. AXMET, *I".H. )KAKCBLITFIKOBA, °A.J]. CEPIKFAEBA

(* ATMaTBI TexHOJIOrHSIBIK YHHBepcuTeTi, Kazakeran, 050000, Anmatel, Baiitypcoinos kemeci, 44)
(’ Kazak yJITTBIK arpapJbIK 3epTrey ynusepeureri, Kasakeran, 050011, AnvaTbl, AGaii 1anFbLIbI 28)
ABTODP-KOPPECTIOHACHTTIH JIEKTPOHIBIK nomTackl: zhan.ahmetova@mail.ru™®

Kyc wapyawioinpi2el — anemoezi ey sHcoliioam 0amuln Kejie HeamKan cananapowly 0ipi, an opoiinep mayvlkma-
puinbly emi — emmin Hezizei Ko30epinin 0ipi. Kvicka yaxbim iwiinde mayvlKmapowly OCYiH JHCbl10amoamy
MaKcamuvlHOa wapyanap aHmuduomuKkmepoi aypyootyy ai0blH-any HCIHE A3bIK-MYAIK MOJIUEPiH Kobeumy, namo-
2€HOIK MUKDPOODP2AHUZMOEPOEH 00nambli ONIMOI a3aiimy apkwlibl OCyOi bIHMANAHOBIPY YWiH Koaodanaowl. Byn
3epmmey GHMUOUOMUKMEPOIH KATI0bIKMAPbIH AHbIKIMAY YWiH RAiloansl 0071ybl MYMKIH JCoHe 2bLIbIMU 3epmnie-
ynepze komexkmeceodi. Tayvlx eminiy ynzinepi Anmameuinviy 6azapnapvinan anvinovl. Tanoay ummynogpepmenmmix
manoay adicimeH icane xpomamozpaguanvlk aodicnen xucypeizinoi. Hmmynopepmenmmix manoayowt Ridascreen
mecm-JcublHmMbIZbIH NAUOAIAHA OmbIPbIN HeacaovlK. byn makanaoa omanowlk jncane wemenodik oHOipywinepoin
Opoiinep mMayblKMapulHbly, emin  ocy CHUMYAAMOPAapsl peminde KOAOAHLIIAMbBIH AHMUOUOMUKMEPOIH,
Kano0viKmapulu 3epmmey Hamudicenepi keamipinzen. Ocvt kopcemxkiui 6ouvinua AKIII-man umnopmmanamuin em
pyKcam eminzen nopmaoan 10-20% - 2a, an Yxkpaunaoan umnopmmanamoein Kyc emi pykcam eminzen oenzeiioen
10-13% - 2a acein mycemini 6enzini 6010vl. AHMUOGUOMUK XTIOPAMPEHUKON KEPAMBL OAPIBIK Yizinepoe HOpMAoan
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acnaodvl. Kazakcmanoulk scane peceiinik Kyc eminiy ynzinepi EA30 aymazvinoa Ko10anvliamovlh HOPMAMUGHIIK
Kyorcammapowly maianmapelHa caiikec Keneoi JHcoHe Hamuicenep 01apovly, KypamblHOA CIMPEnmoOMeyut Hcane
mempayukiun anmuodbuomukmepi 2ama oOap exenin kopcemmi. Illuxi mayvik emin manoday Hamedyicecinoe
aHmuouomuxkmepoiy, KanoviKmapsl (Mempayukiun, CmpenmomMuyun, xiaopamgenuxon) anvikmanovl. biz
mepmuAnblK OHOeyOiyy apmypai pexscumoepin Konoana omulpvln, KyC emiHeH JCacanzan nauwimemmepin
oanvbinoaowvlk. Tepmuanvlx onoey Hamudicecinoe KycmolH OyauiblKem MiHiHOeZI aHmuduomuxmepoiy, moauiepi
aiimapnviKmaii memeHoeiioi.

Herisri ce3nep: aHTMOMOTHK, Opoiljiep eTi, TeTPAUMK/IHH, XJ0pPaM(eHHKO0J], CTPeNTOMHIMH,
HMMYHO(pepMeHTTi Tangay, xpomatorpagus.

CPABHUTEJBbHBIN AHAJIN3 ONNPEAEJIEHUA AHTUBMOTHUKOB
B MsICE BPOUJIEPOB PA3JIMYHBIMU METOJAMM

UK.T. AXMET*, *I" H. )KAKCBIJIBIKOBA, °A.J]. CEPUKBAEBA

(* AnmaTunckuii Texnonorudeckuii Yuusepcurer, Kazaxcran, 050000, Anmarsl, yia. Baiirypcsinosa 44
2Kazaxckuii Hanuonanbnblii Arpapubiii McciienoBareibckuii Y HUBepCHTeT,
Ka3zaxcran, 050011, Anmatsl, npocnekt Abas 28)
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IImuyeeoocmeo aenaemcesa 00HOU u3 nHaudonee ObICIMPO PA3BUBAIOUUXCA ompacilell 60 cem mupe, a Opoil-
J1epbl - 0OHU U3 OCHOGHBIX UCMOYHUKOG Macad. Umobbl ycKopums pocm YblnaAsam 6 KOpomKue cpoKu, Rmuyeoosl
UCHONB3YIOM AHMUOUOMUKU, KOMOPble NPEOOMEPAWAIOm 3a001€6aHUA U CIUMYIUPYIOM POCIN 34 cuem yeeauue-
HUA CKOPOCMU NO2IOWEeHUA KOPMA U CHUJICEHUS CMEPMHOCMU Om amak namozenog. /lannoe uccnedosanue mo-
Jrcem Oblmy nOJIE3HO ONA AHAIUZA OCIMAMKOE AHMUOUOMUKOE U NOMOICEM 6 HAYUHBIX ucciedosanusx. Oopasyvl
MACA UBINAAM-OPOUNEPO6 OM PA3HBIX PUPM-NPOU3GOOUmeneil dblnu 3aKynieHsl Ha pvlHKe 20pooa Anmamol. B
OaHHOU cmamye NPueedeH CPAGHUMENbHBIL AHANU3 Pe3YIbMamos 08yX Memoo008 UCCIAe006AHUA MACA YbINIANL-
Opoilnepos omeuecmeeHHbLIX U 3aPYOEHCHBIX NPOU3eoOumeneil Ha Hanuyue OCMAMKO8 AHmMUOUOMUKOB, UCHONb-
3yemuix 6 Kauecmee CMUMYIAMOPOE pocma. AHanu3 npoeooUnca ¢ NOMOULbIO XPOMAMOZpaduueckozo memooa u
UMMyHoepmenmnozo aunanusa. /Ina npoeedeHuUs UMMYHOMPEPMEHMHO20 AHANU3A UCHOIb308ATU MECH-HAOOp
Ridascreen. Hccnedosanus nokazanu, umo umnopmmuoe msaco ywvinaam-opoiinepos uz CIIA no konuuecmey
ocmamkoé aumuoduomuxoe na 10-20% eviwe oonycmumoii HOpMbl, @ MACO NMUYbL U3 YKpaunsl npesviuiaem
oonycmumotit yposens na 10-13%. Codeporcanue cmpenmomuyuna Haxooumces 6 npedeax HOpMuvl 80 6cex nPooax.
Kazaxcmanckue u poccuiickue o0pazyvl Maca Wblniam-opoisiepos coomeemcmayiom mpeoosanusm HOpMamue-
HbIX 00KyMeHmo8, oetlicmeyrowiux na meppumopuu EAIC. Pe3ynomamol nokazanu, umo onu cooepircam moabKo
Ccl1ed0bl AHMUOUOMUKOE XTIOPAMPEHUKONA U MEemPAYUKIUHA. AHANU3 UMHOPMHO20 MACA UbINJIAM-OPOILIepos
(CIIIA, Ykpaunst) noxazan nHanuuue 0CMamKo8 GHMUOUOMUKO8, MAKUX KAK MEMpPAYUKIUH U X10PAMPEHUKOI,
RpeCLIUAIOWUX NPEOesIbHO OONYCHUMbLIL YyPOBeHb. /INA GbIACHEHUA 6IUAHUA MEPMOOOPAOOMKU HA CHUdICEHUE
KOHUEeHmpauuu aHmMuUOUOMUKOE MACA YLINAAM-OPOIUNepo8 Obliu U320MO61eHbl RAUIMEmsl ¢ NPUMEHEHUEeM
DA3HBIX PEIHCUMOB MEPMUUECKOU 00padomKu. B pezynvmame menyiosoil 00padomku cooepircanue aHmudUOMUKos
6 MbLULEYHOU MKAHU RMUWbL 3HAYUNMEIbHO CHUMCAEM CA.

KuaroueBble ci10Ba: aHTUOMOTHK, MSICO OPOILIepOB, TETPAUMKJINH, XJIOPaAM(EHNKOJI, CTPeNTOMH-
LM H, HUMMYHO()ePMEHTHBbIH aHAJIN3, XpoMaTorpadus.

Introduction.

In recent decades, the poultry industry has
undergone substantial expansion, necessitating an
increased reliance on specific pharmaceuticals and
nutritional supplements for disease prevention,
treatment, and growth promotion. An inherent
drawback associated with the excessive utilization
of antimicrobial agents lies in their accumulation
within the tissues and organs of animals, manifest-
ing as residues that ultimately integrate into the
food chain. Consequently, the unwarranted use of
these agents has been deemed illicit and has been

proscribed by regulatory bodies overseeing food
products and public health in numerous countries.
This research article scrutinizes the utilization of
diverse antimicrobial agents in poultry farming. It
delves into their dispersion and accumulation
within various anatomical regions and tissues,
subsequently addressing their potential ramifica-
tions on human health [1, 2].

In poultry farming, antibiotics represent the
most extensively employed class of pharmaceuti-
cals, administered via various routes including
parenteral, intravenous, local, and oral administra-
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tion. Antibiotic agents are typically employed for
three primary purposes in poultry husbandry:

1) Therapeutic use: This involves the ad-
ministration of high doses of antibiotics to indi-
vidual animals or small groups over a relatively
short period;

2) Prophylactic use: This pertains to the ap-
plication of moderate doses of antimicrobial
agents to animals over an extended period as a
preventive measure;

3) Growth promotion: Antibiotics are admin-
istered in subtherapeutic doses, for example, at 10 or
100 times less than therapeutic doses, over an ex-
tended period, sometimes throughout the entire
lifespan of the animals, to stimulate growth.

Antibiotics are known to exert their effects
through various mechanisms. They can suppress
DNA replication, inhibit the synthesis of ribonu-
cleic acid (RNA) and proteins, impede cell divi-
sion, interfere with cell differentiation and devel-
opment, affect the directed metabolism of folic
acid, or disrupt the cellular membrane and synthe-
sis of the cell wall in microorganisms responsible
for infection propagation [3, 4].

In developing countries, the use of antibiot-
ics is a fairly common practice. The most fre-
guently employed antibiotics include tetracycline,
gentamicin, neomycin, tylosin, erythromycin, vir-
giniamycin, ceftiofur, and bacitracin, which are
typically effective in reducing and preventing res-
piratory diseases and necrotic enteritis infections.
Fluoroguinolones or quinolone compounds are
utilized to treat gastroenteritis, skin infections, or
soft tissue infections. Sulfonamide compounds are
applied as preventive and chemotherapeutic
agents against coccidiosis, typhoid, coryza, and
pullorum. Piperazine, oxytetracycline, amoxicil-
lin, amprolium, ciprofloxacin, and sulfonamide
preparations are used for the treatment of coccidi-
osis. However, the consumption of meat without
knowledge of the withdrawal periods of antibiot-
ics can lead to the accumulation of their residues
in edible tissues and animal products (such as
eggs) in various concentrations, thereby adversely
affecting human health [5, 6].

Even traces of chemical compounds can
accumulate and exert adverse effects on the
human body, such as the development of
resistance and impact on beneficial gut
microflora. Elevated levels of residues pose a
serious threat to public health and contribute to
the emergence of antibiotic resistance. The
consumption of meat containing antibiotic
residues disrupts the functionality of the human
gut microflora, promoting the proliferation of

pathogenic bacteria, thereby leading to heightened
organism sensitivity and disturbances in the
normal gut microflora [7, 8].

Therefore, the development and implemen-
tation of relevant epidemiological studies, integrated
with the monitoring of broiler meat product samples,
will be a crucial step in assessing the risk of
chemical residue in Dbroiler meat products.
Additionally, such studies will play a vital role in
their control and mitigation [9, 10].

The detection frequency of antibiotic
substances in products depends on various factors,
including the time elapsed since the completion of
animal treatment, climatic and territorial
conditions, seasonal variations, and so forth. In
most countries worldwide, there are stringent
regulations governing the use of antibiotic agents,
along with comprehensive controls at all stages of
food production and processing, extending up to
the point of sale [11, 12].

Materials and research methods.

Various instrumental research methods,
such as radioimmunoassay, chromatography, spe-
ctrometry, and others, are employed to determine
the antibiotic content. These methods are labor-
intensive, require expensive equipment, are
complex to set up, and are typically applicable
only in laboratory settings. From a practical
standpoint, the most suitable methods are enzyme-
linked immunosorbent assay (ELISA) and
chromatographic techniques due to their high
sensitivity [7, 8].

This study aims to assess the residues of
antibiotics (streptomycin, tetracycline, chloram-
phenicol (levomycetin)) in broiler chicken meat
available in the Kazakhstan market. The research
was conducted at the "Antigen" laboratory in
Almaty. The analysis was performed using
enzyme-linked immunosorbent assay (ELISA)
with the Ridascreen test kit and high-performance
liquid chromatography (HPLC) method.

A total of 105 samples of broiler chicken
meat were analyzed for the presence of
tetracycline, streptomycin, and levomycetin.

The preparation of chicken paté under
laboratory conditions was conducted to determine
temperature regimes that contribute to reducing
the quantity of residues in the meat.

The technological process for producing
chicken paté consists of the following stages
under laboratory conditions: thawing broiler
chicken, washing, blanching, coating the meat,
grinding, slicing, packaging, sealing, washing,
checking the jars for airtightness, and sterilization.
Chicken meat containing antibiotics above the
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permissible norm was used for paté preparation.
Other ingredients (salt, black pepper, and
vegetable oil) were purchased from a store. To
compare the impact of temperature regimes, four
different meat samples with the same amount of
antibiotic residues were blanched. After the
preliminary treatment, the poultry meat was
ground to a paste-like consistency. Subsequently,
the pastes were mixed with varying concentrations
of water, salt, onions, phosphate mix, vegetable
oil, vinegar, wheat bran, oil emulsion, soy isolate,
pea flour, semolina, spice mix, and black pepper.
The mixtures were thoroughly blended in a cutter
to obtain the paté [13, 14].

Samples of poultry meat were examined for
the presence of antibiotic residues both before and
after heat treatment. The ELISA method was

The broiler chicken meat underwent
blanching in boiling water until the temperature in
the muscle thickness reached 80°C, followed by
exposure for 11, 13, and 19 minutes [15].

Results and discussion.

The results of the study on the content of
antibiotics — streptomycin, tetracycline, and chlo-
ramphenicol (levomycetin) in samples from
foreign (USA, Russia, Ukraine, Belarus) and
domestic (firms "Alel,” "Vkus kus," "Alatau kus")
production are presented in Table 1.

It was determined that in Sample Nel, the
average concentration of chloramphenicol (levomy-
cetin) was 0.022 mg/kg, and tetracycline was 0.018
mg/kg, exceeding the standard set by the Technical
Regulation (Table 1). In Sample Ne3, the concen-
tration of chloramphenicol (levomycetin) was 0.018

employed for the detection of residues. mg/kg, and tetracycline was 0.011 mg/kg.
Table 1 — Results of antibiotic determination using the ELISA method.
Sample Tetracycline, mg/k, Levomycetin Streptomycin, mg/k;
Y - Mgk (chloramphenicol), mg/kg ptomycin. mg/kg
Producer biained
Country permissible obtained permissible obtained permissi obtamne
) . concentr
levels concentrations levels concentrations | ble levels ations
1 USA 0,01 0,018 0,01 0,022 0,5 0,000
2 Russia 0,01 0,001 0,01 0,007 0,5 0,000
3 Ukraine 0,01 0,011 0,01 0,018 0,5 0,000
4 Belarus 0,01 0,001 0,01 0,008 0,5 0,000
5 Kazakhstan 0.01 0,005 0,01 0,009 0.5 0,000
(«Alel»)
Kazakhstan
6 («Vkus kus») 0,01 0,007 0,01 0,009 0,5 0,000
Kazakhstan
7 («Alatau kus») 0,01 0,003 0,01 0,007 0,5 0,000

The average concentration of tetracycline in
samples of broiler chicken meat from the USA
and Ukraine exceeded the permissible concen-
tration by 1-1.8 times, and for levomycetin
(chloramphenicol) - by 1.8-2 times. The level of
streptomycin in all samples does not exceed the

Table 2 — Results of antibiotic determination using HPLC.

permissible norm.

The residual amounts of antibiotics in
broiler chicken meat were insignificant and below
the permissible concentration limits, as indicated
by the results obtained through HPLC (Table 2).

. Levomycetin -
Sample Producer Tetracycline, mg/kg (chloramphenicol), mg/kg Streptomycin, mg/kg
P Country permissi obtained permissible obtained permissible obtained
ble levels| concentrations levels concentrations levels concentrations

1 USA 0,01 0,0001 0,01 0.00002 0,5 0,00001

2 Russia 0,01 0,0002 0,01 0,00001 0,5 0,00001

3 Ukraine 0,01 0,0002 0,01 0,00002 0,5 0,00001

4 Belarus 0,01 0,0001 0,01 0.00001 0,5 0,00001

5 Kazakhstan 0,01 0.0005 0,01 0,00001 0,5 0,00001

(«Alel»)

Kazakhstan

6 («Vkus kus») 0,01 0,0003 0,01 0,00001 0,5 0,00001
Kazakhstan

7 («Alatau kus») 0,01 0,0002 0,01 0,00001 0,5 0,00001
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The widespread use of antibiotics in poultry Based on the provided data, a comparative
farming without knowledge of their withdrawal analysis of two methods (ELISA, HPLC) for
periods leads to the accumulation of small determining residues of tetracycline, streptomy-
amounts of antibiotics in broiler meat products. cin, and chloramphenicol (levomycetin) was

conducted in various samples (Table 3).

Table 3 — Comparative analysis of the residual concentrations of antibiotic substances in broiler chicken meat.

Antibiotic Method Sample

1 2 3 4 5 6 7

Tetracycline HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

ELISA | 0,018 | 0,001 | 0,011 | 0,001 | 0,005 | 0,007 | 0,003
Levomycetin HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

(chloramphenicol) | ELISA | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
Streptomycin HPLC | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

ELISA | 0,022 | 0,007 | 0,018 | 0,008 | 0,009 | 0,009 | 0,007

The analysis of the residual concentrations of causing adverse effects on the health of
antibiotic substances in broiler chicken meat using consumers [16].
HPLC revealed trace amounts of antibiotics. The The results obtained by us through the
difference between the results of the two methods ELISA method differ from the analysis results
can be explained by the fact that the HPLC method conducted using HPLC. We have determined that
allows for the determination of antibiotic content in the method of analyzing the concentration of
the range of 0.01-100 mg/kg, while ELISA covers residual antibiotic substances through ELISA is
the range of 0.0001-100 mg/kg. more accurate compared to the HPLC method.

Traces of antibiotics and their metabolites
in broiler meat products can accumulate, thereby

Table 4 — Reduction of antibiotic residues after thermal processing, %

Duration, | Antibiotic Concentration Reduction Level, %

minutes | Tetracycline | Levomycetin (chloramphenicol)
11 4 8
13 15 12
19 35 32
Applying different temperature regimes, we amount of antibiotics by 32-35%. Blanching is a
found that the antibiotic content decreases with necessary stage in the preparation of canned meat
prolonged blanching of broiler chicken carcasses products, including patés. Therefore, if broiler
for one hour. Additionally, we observed a meat exceeds the permissible limits of tetracycline
reduction in the initial levels of chloramphenicol and chloramphenicol, industrial processing, such
and tetracycline proportionally to the duration of as blanching chunks of muscle tissue weighing no
temperature exposure. For levomycetin (chloram- more than 2 kg for 19 minutes, reaching an
phenicol), this reduction averaged 8%, 12%, and internal temperature of at least 80°C, can be
32% for durations of 11, 13, and 19 minutes, recommended for further broiler implementation.
respectively, while for tetracycline, it was 4%, The antibiotic, along with muscle juice, transfers
15%, and 35%. from muscle fibers to the broth; hence, the broth
Based on our observations, the greatest after blanching should be disposed of.
reduction is associated with prolonged exposure Conclusion
of antibiotics to high temperatures, leading to The issue of contamination of poultry prod-
coagulation and precipitation of proteins along ucts with antibiotics is a subject of discussion both
with antibiotics on the walls of containers. at the national and international levels. The wide-
However, brief and instantaneous blanching of spread, often unauthorized use of these medicinal
poultry meat results in the destruction of preparations in veterinary practice leads to their
antibiotics by approximately 4-8%. Blanching accumulation in food products and the surrounding
chicken carcasses for one hour reduces the initial environment. Approximately 80% of antibiotics
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produced worldwide are used in poultry and live-
stock farming. Some poultry farmers currently em-
ploy subtherapeutic concentrations of antibiotics
for various purposes, such as growth stimulation,
accelerated weight gain, improved digestion, in-
creased feed conversion ratio, as well as prevention
or reduction of disease outbreaks. Since antibiotics
cannot be completely eliminated from the organ-
ism, residues of veterinary drugs can be present in
food products, even if their use is regulated.

We investigated the content of three antibi-
otics in broiler chicken meat. Based on the studied
data, the following conclusion can be drawn: the
concentration of tetracycline predominated over
other investigated groups of antibiotics in all meat
samples. It was found that the minimum residue
levels of tetracycline were observed in domesti-
cally produced samples, while the maximum lev-
els were detected in samples from the USA. The
established results of exceeding the permissible
concentration and the regimes of heat treatment
can be utilized to address the issue of more ration-
al use of chicken meat that received tetracycline
group preparations before slaughter.

This study has shown that the results of
antibiotic residue determination in broiler chickens
differ when using two methods. While enzyme-
linked immunosorbent assay (ELISA) indicates an
average antibiotic concentration ranging from 0.001
to 0.022 mg/kg, high-performance liquid chromato-
graphy (HPLC) only detects traces of antibiotics.
The levels of antibacterial substances, such as
tetracycline and streptomycin, in broiler chicken
meat identified by the HPLC method were only
0.00001-0.00028 mg/kg, consistent with data from
most literature sources.

The insights gained from this study can be
practically utilized by research institutions and
production laboratories for assessing quantitative
indicators of tetracycline content in broiler
chicken meat. This information is valuable for
making informed decisions regarding the further
distribution of such poultry products.
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MOJYKOIMYEHOM KOJIBACHI

V.A. PBICITAEBA™, III.5. BAUTYKEHOBA, C.5. BAUTYKEHOBA

(Ka3axckuii arporexundeckuii yausepcurer umenn C.Ceiidynnunay,
Ka3zaxcran, Z11F9K, r.Acrana, np. Kenic 62)
DnekTpoHHAas OYTa aBTOpa KoppecnonaeHra: ulzhan.ryspaeva@bk.ru*

B oannoii cmamve ananusupyiomcsa pezyiomamol UCCAEO08AHUI RUWLEBOU U OUO102UYECKOU UEHHOCHMU
thepmenmuposannvix nonykonuensvix Konoac. Hecnedoeano usmenenue Kauecmea MacHozo colpba npu oopadomke
206:A0UHbL NEPBO2O U 6MOPO2O COPHIA C NPORUOHOBOKUCTbIMU Dakmepuamu. Macnoe cvlpbe 06padamviéanu 6 Konu-
yecmee 0,1% na cmaouu co3pesanun. bakmepuanvnsie Kyaiomypul 6b136186a10m Gvicmpbulii 2UOPOIU3 OUONONUMEPOE
MACA, YUMO NO3607Aem UHMEHCUDPUUUPOBamy mexHonozuueckuii npoyec. OmeuecmeeHHbIMU U 3aPYOEHCHBIMU
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YueHblMU O00KA3aHa NpAaeUIbHOCMb HANPAGAEHUA UCHOIb306AHUA COBPEMEHHOI OUOMEXHON0ZUU, A UMEHHO
depmenmnoil, c yenvio yeenuueHua 6v1X00a 20MOBbIX KOADACHLIX U30ENUI, COKPAUW{EHUA NPOOOINCUMETIbHOCIU
mepmuueckoil. 00pabomku, nOGLIWIEHUA UX Ouon02u4ecKoii u nuuiegoil yennocmu. Onpedeneno, umo
NPONUOHOGOKUCTBIE MUKPOOP2AHUSMbL RPUEOOAN K 3HAYUMETbHOMY 00pA306AHUI0 C60000HLIX AMUHOKUCIOM U
JIeMyqUx JCUPHBIX KUCTOM, mMeM CAMblM NPONUHOBOKUCAbIE MUKPOOP2AHUSMbL YIAYHULAIOM 6Kycoeble U
opzanonienmuyuecKue NOKA3amenu 20mogozo KoabacHo20 u30enus u ycKOpAom (oopmuposanue KOHCUCHIEHUUU
npooykma. Ilpunumasn 60 numanue mom (axkm, 4mo RPONUOHOGOKUCIbIE MUKPOOPZAHUZMbL PACIYM RPU HUIKUX
memnepamypax, 001a0aiom GvICOKOU AKMUGHOCMbIO 6 OMHOWIEHUU RAMOZEHHOW MUKPOQIOopbl, a makdice
obnaoaiom CcnOCOGHOCMBIO NOGLIUAMD  COOEPIHCAHUE IICUPHBIX KUCAOM, GAMUHOKUCIOM, GUMAMUHOE U
MUHEPATILHBIX 6eU{eCNE, IMO NO3607Aem IPPHeKMUGHO UCNONb308AMb UX 6 KAUECHEE 3AK6ACOUHBIX KYIbMYP NpU
00pabomke MACHO20 CHIPbA.

KuroueBble c10Ba: NPONMOHOBOKHC/IASA 0aKTepusi, CTAPTOBasi KYJbTypa, MOJYKOMYeHas1 K0J10a-
ca, pepMeHTHPOBAHHAS NMOJYKOMYeHas] KoJi0aca, muieBasi U 0M0JI0rHYecKasi HEHHOCTh NMPOAYKTA.

BIOLOGICAL AND NUTRITIONAL VALUE OF FERMENTED
HALF-SMOKED SAUSAGE

U.A. RYSPAEVA™*, SH.B. BAITUKENOVA, S.B. BAITUKENOVA

(Kazakh agrotechnical university named after S. Seifullin», Kazakhstan, Z11F9K, Astana, Zhenis avenue 62)
Corresponding author e-mail: ulzhan.ryspaeva@bk.ru*

This article analyzes the results of studies on the nutritional value and biological value of fermented semi-
smoked sausage. We studied the change in the quality of meat raw materials during the processing of beef of the first
and second grades with propionic acid bacteria. Meat raw material was processed in the amount of 0,1 % at the rip-
ening stage. Bacterial cultures cause rapid hydrolysis of meat biopolymers, which makes it possible to intensify the
technological process. Domestic and foreign scientists have proved the correctness of the direction of using modern
biotechnology, namely enzymatic, in order to increase the yield of finished sausages, reduce the duration of heat
treatment, and increase their biological value and nutritional value. It has been determined that propionic acid mi-
croorganisms lead to the significant formation of free amino acids and volatile fatty acids, thereby improving the
taste and organoleptic characteristics of the finished sausage product and speeding up the formation of the product
consistency. Considering the fact that the propionic acid microorganism grows at low temperatures, has a high activ-
ity against pathogenic microflora, and also has the ability to increase the content of fatty acids, amino acids, vita-
mins, and minerals, effectively use microorganisms as starter cultures in the processing of meat raw materials.

Keywords: fermented semi-smoked sausage, propionic acid bacterium, starter culture, amino
acid composition, biological and nutritional value of product.

Kipicne JKaprpumaii picTalFaH NIYKBIK OHIMIHIH jKaHa

OHIMHIH TaraMBIK KYHIBUIBIFEI — agamFa TYPiH acal IIbFapylarsl 0acThl IHKI3aT Ke3i
KaXKETTI SHEPTHSJIBIK JKOHE (DU3HOJOTHAJIBIK Ka- CHBIp C€TiHiH OIpiHII >KOHE eKiHI COpPTHl MEH
KETTUTIKTEpIl KaHaFaTTaHIBIPATHIH TaMaK eHiMi- MUKpoar3a Oomnbin TadbuTanpl. ON ajamM TaMmakTaH-
HiH KaCHUETTEPiHIH KUBIHTBIFBL. VBIHJaFbl aKybI3 MKETICIICYIIUNTIH KOIFa BIKIAT

TaraMHBIH OMOXUMUSIIBIK KYHIBUIBIFBl OH- €TEeTIH JKaHyap »JKOHE OCIMJIIK IIMKi3aThIHbIH
IMHIH DSHEPTreTHKAIBIK OHE TaFaMJIbIK KYHJIbI- TYpPJIEpiH TEXHOJOTHSIIBIK MPOIECTe KOJJIAHY MYM-
JBIKTApbIH Oarajiayfia MaHbI3bl POJb aTKapaJbl KIiHIITIH KapacTelpafbl, ce0ebdi aKybl3 OapIibik
[1]. DHepreTuKaiblK KYHIBUIBIK TaraM OHIMIHIH KOPEKTIK 3aTTapliblH apachlHla JKETEKIIi pell
TaFraMJIbIK KYHJIBUIBIFBIH aHBIKTAyJla MaHBI3]IbI arkapymiel Oonbin Tabbutanel. CoHNAM-aK, aKybl3
KepceTkiTepain Oipi Oonbin TabbuIamsl. Kasipri HMMYHHUTETTI KAJIBIITACTBIPYFa KaTbICY apKbUIbL,
TaH/Ja OHIMHIH XUMHUSUIBIK KYPaMbIH TYTHIHYIIBI JEHEHIH KOJIalChI3 CHIPTKBI (haKTopiapra Te3iMIi-
TYPFBICBIHAH HAKTHl TaHBIM KaKeT. A3BIK-TYIIK JIUTIH apTTHIPATHIH KOPFAHBIC KBI3METIH aTKapa/ibl.
OHIMIH/IET1 TaFraMbIK KoHE OUOJIOTHSIIBIK KYH/IBI- JKyMBICTBIH MakcaThl — >KapThUIall BICTAJ-
JBIKTAPbIHBIH CaHJBIK apaKaTBIHACHIH, ©HIMHIH FaH IIYKBIK OHIMIH MUKpOaF3alapMeH eHJICYACH
palMOHAIbl, TEHICCTIPLIreH, aJeKBATThI JKOHE KEWIHI1 JailblH OHIMHIH TaraMIbIK >KOHE OHOJIO-
(YHKIIMOHANIBI TAMaKTaHYFa KOMbUIATHIH 3aMaH- TYSUTBIK ~ KYHJIBUIBIFBIH ~ aHBIKTAy. JKYMBICTBIH
ayu TajamnTapra cail eKeH/IITiH OiTy Kepek. MakcaTbIHa Opail Keneci MiHAeTTep KOMbULABL:
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-CHBIp €Ti IIUKi3aTBIHBIH MiCI KTy
nporieci ke3inae 0,1% MukpoarzameH oHIEY;
-MUKpOaF3aMeH OHJICITeH JKapThlUiail bICTal-
FaH IIYKBIKTBIH TaraMIbIK JKOHE OHMIIOIOTHSIIBIK
KYHZIBUIBIFBIHBIH 3ePTTEy HOTIKEIEPIH KAPACTHIPY.
3epmmey mamepuanoapvl men a0icmepi
[IukizaT Heri3iHAe CUBIPABIH OIpiHII KOHE
eKiHIIi COpTHI, il Mai, AoMAeyilTep CTaHAapT
OOWBIHIIIA TMalmaTaHBUIABL. 3epTTeyre OakblIay
yarici peringe MEMCT 31785-2012 GoiipiHma
OHJIIPUITeH KapThulail bicTanFaH «[ OBSKBS» IIy-
JKBIFBI JKOHE CBIHAMa YJTICI peTiHAe MHKpPO-

x1=(ml —m2) =

OyJ1 JKepJie: X1- BUIFAJIIBIH MeJepi, %, M-
YITiHIH KenTipyre mediHri OrokcameH Oipre ai-
FaHNIAFpl CaJMaFrbl, T., Mp-YITiHIH KenTipyaeH
KeiiHri OroKcaMeH Oipre ajaFaHiarbl CajMarbl, T.,
M-YITiHIH CaIMaFBL, T.

Maiigeiy wmemmiepin aHeikray MEMCT
23042-86 OoiibiHIa KYpri3iami. blaFanabuibFsl
aHBIKTAJIFAHHAH KeHiH, KeNTipiireH yiri Olokcara
canbrHbIm, orad 10-15 M 3Tun coupTi KYHABIIaabL.

ar3aMCH OHJICITCH JKapThUlall BICTAIFaH IIVIKBIK
IBIHJBI. [[pOTTUOHKBIIKBIIIBI MUKPOAF3a CHBIP
€Tl MMKI3aThIHBIH Typaiy mpoueci ke3inge 0,1%
MOJIIIEePIHEe SHI 1311,

JlaliblH OHIMHIH BUIFIBUIBIFBIH AHBIKTAY
MEMCT 9793-2016 OGoitpiama xyprizizm. Can-
Marbl €Ki-yII TpaMM €Ki peT YCaKTalFaH JaibIH
OHIMHIH OJIIICHIeH YITICI IIBIHBI TasKIIAChl Oap
Metamur Orokcre 150° Temmeparypama KENTipy
neminge Oip carar Ooiibl kenrtipingi. MEMCT
9793-2016  Oo#pIHIIA  BUIFAIABLILIK  Kejecl
(hopMyIa apKbLUIBI €cernTeNei:

100

ml—m (1)
Maii anmy npoueci 3-4 MUH apanbiFbiHaa 4-5 per
Kaiftajay apkpUIbl XKyprizinemni. [Ipomecc xesinge
YT apanacThIpbUIbII TYPAbI, OAAH AJBIHFAH Mai
Oeyek  BIABICKA KYHBUIBIT  OTBIPIBI, COHFBI
TaMIIBICKl aJFaHHHAaH KeHiH YIri KemTipiimi.
Maicp3IaHABIPEUFaH  YATI  KeNTipy MelriH/e
105° Ttemnepatypaga 10 MuHYT YycTamamsl.
MEMCT 23042-86 OoliblHIIIa MaWabIH MeJIIepi
Kelneci popMysia apKbUThl aHBIKTAIAIBI

x2 = (ml — m2) *% (2)

Oy xeple: Xz- MaaelH Memmepi, %, Mi-
YITiHIH Ma#ChI3aHapIpyFa JIeHIHr OroKcaMeH
Oipre amraHgarbl calMarbl, T., My- VITiHIA
MalChI3IaHABIPYAaH KeiHri OrokcameH Oipre
aJFaH/Iarbl CaJIMarbl, T., Mo-YJITiHIH CaJIMaFhl, T.

Kynuin mejiiepiH aHbBIKTay: MaiChI3IaH-
IBIpYJaH KeWiHTi YATiHI aNabelH ana KyHmipinreH

JKOHE OJIIICHTeH THUreNIbIe aybICTHIPbUIaIbl. Maii-
CBI3IAHJIBIPBUIFAH KYpFaK yirire 1 mu marHui
aleTaTsl TaMbI3BUIBIN, 3JIEKTPIIK IUTMTaAa KyW-
nipineni. 30 MUHYTKAa MyQenb IelriHe CaabIHaIbI
(tremmepatypacel 500-600°). [Jlonm ocbutait 1 mn
MarHuil anerathl MHHEpaIJaHIbIPbUIIbL. KymmiH
Meuepi Kejeci popMmynaMeH aHBIKTaTa bl

100

x3=(ml—m2) =— 3

Oy kepae: Xs- KynaiH Mesmepi, %, Mi-
KYJIZIIH CaJIMaFbl, T., My.MarHui OKCUIIHIH CaIMarbl,
MAarHuii areratbl MUHEPATAAHBIPbIFAHHAH KeliH
OJIIIICHT eH, T., Mo- YIITiHIH CaJIMaFbl, T.

mi

Axkye3apiH Memmepi MEMCT 25011-81
OOWBIHIIIA €CETITSY apKbLIbl AHBIKTAJIA/IBI.

x=100—(x1+ x2+ x3) (4)

OyJ1 Kepre: X- aKybI3ABIH Memepi, %o, X1-
BUTFAJIZIBIH, MeJIIIepi, %, Xo- MalabIH MeJepi, %,
X3—KYJIiH Meuepi, %.

AMWHKBIIIKBUTAAPEIHBIH KypaMbl (QITI00pH-
METPHSIIBIK JKOHE CIIEKTPO(HOTOMETPHSIIBIK ETECK-
TOpBl Oap cyiiblKk XpoMaTorpad)Ta aHBIKTAIAIBI.

XpomoTtorpadhusiIbIK aHamu3 TPaIUeHTTIK
pexxumze 1,2 MII/MUH DJFOCHT KETipiJie OTBIPHII
temneparypacsl 400 °C >xacanbiHabl.
AMUWHKBIIIKBUIIBIH KepCceTKil  KeJeci
(hopMyIa apKbUIBI €CETITEI IIBIFAPbUIAIBL:

AKS ="-+100 (5)

OyJ1 JKepze: my- 3epTTeyre ajiblHFaH JaibIH
OHIMHIH aMUHKBIIIKBUIAAPBIHBIH Meepi, %, Mi—
aKybI3/1aFbl aMUHKBILIKBUIIAPBIHBIH MOIIepi, %o.

ONIeMEHTTEPIIH KYypaMbIH MAacC-CIIEKTPO-
METpHUsl apKbUIBl aHbIKTamansl. Maccacsl 1-2 T
yiridi 400°C temnepatypana 4 caraT KenTipeni,
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cogan keiin 600°C Temmeparypana 2 caraT dKc-
no3unusra Koinel. CollaH KeiiH MUKPOTOJIKBIH]IBI
memre 180°C temmeparypaga 20 MHHYT OOMWBI
BIIBIPAY KYpTidiieni. MUKPOTONKBIHIBI TElITe
pinbIpaTynad keifin yiariai 1% HNO3 epitiami-
cimen 10 mur-re kerkizenmi. Makpo- >KoHE MHKPO-
AIIEMEHTTEPAIH Kypambl WHIYKTHBTI OaiinaHbIc-
KaH miaa3macel «Varian ICP-MS 820» wmacc-
CIIEKTPOMETPIiHIH KOMETIMEeH aHBIKTanambl. CTaH-
napTTel epiTiHminep petinge Var-TS-MS, V-
ICPMS-71A epitinaici KongaHeuigsl. Kypbiirsl
IJIa3MaHbl TYTaHIOBIPFAHHAH KeiiH mamameH 30
MUHYT OOWBI KBI3IBIPBUIAIBI KOHE CE31MTaIIBIK
Var-TS-MS opnary memimuepin (Ba, Be, Ce, Co,
B, Pb, Mg, Tl, Th), 10 MKr/a1 cyipIITy apKbUIBI
peTTeneni.

O/1e0H 1oy

Craprep MHKpoar3alapblH (epMEHTTENTCH
JKapThUlall BICTANIFAH IIVKBIKTapJa TaiaanaHy
THIIPOJIN3JICHTCH aMHUHKBIIIKBULIAp MEH YIIma
apoMaTTaliFaH KocHajapra OHTaWJbl 9cep €TKCH-
Jirid kepyre 6onasi [2].

Mukpoar3anapasl aliBITKE peTiHae ¢ep-
MEHTTEJITCH IIYKBIKTapAa TMaijanany apKbLUIbl
KETUTy Ke3lHJe aMUHKBIIIKBUIIAPIbIH KaTo0o-
NU3MBIHAH Taijga OONFaH YINma KOCBIHIBLIAP-
BIHBIH JKOFapiiayblHa 9cep eTETIHAIr aWlThUIFaH,
COJl apKbUIBI JalblH OHIMHIH MiCi MEH JIOMiHiH
@3repyiHe oKeIreH i ganenaenrex [3].

DepMEHTTENTCH BICTATFAH IIYKBIKTAPBIHBIH
Kayilci3/Iirid apTTeIpyia NPONMHOHKBIIIKBUIIB MUK-
poar3a eTe MaHbI3/IbI POIT aTKapabl [4].

TTpONHOHKBIIKBUTEI MHKPOAF3aJIapMEH bIC-
TaJFaH IIYKBIKTHl OHJEY apKbUIbl aMUHKBIIIKBLI-
JApBIHBIH JKOFapiayblHa OKENeTIH[Ir, coll ap-
KBUTbI aJIaMHBIH aF3achlHAa OONAThIH 3aT alMacy
Oenceninirine acep erei [5].

[TpOonHMOHKBIIIKBUIEI MUKpPOAF3aHbl KapThl-
Jail BICTANFaH IIYKBIK OHIIPICIHAE Nainanany
JaiiblH OHIMHIH OWOJIOTHSUIBIK KYHIBUIBIFBIHA OH
ocep eTeTiHAIri qanenaeHreH [6].

Mukpoar3anap/pl €T NIMKI3aThIH OHJCYIC
TiKeJed mnaiganaHy JAadblH OHIMHIH TYpPaKThl
camacelHa OH 9cep ETETIHJIrHE K3 KeTKi3yre
oonamsi [7].

[TponMOHKBIIKBUIABI MHUKpOar3ajap MaH-
BI3/IBI KypamJibl 3aTTap/bl, aMHHKBIIIKbUIAPbIH,
KONTEreH  MeIepli Mall  KbIIIKbUIAPbIH,
munuarepi, Gochomunurrep MeH hepMeHTTEpP I
CHH/Ie3/IeH aJaThIHBIFBIH 3epTTereH [8].

[TpormmoHKeMIKELIET OakTepusiiap 15-40° C
temnepatypana eceni, JI.IT. Can3 6en XK. Jlones

14

Jlues o3 3epTreynepiHAe MHUKpOar3ajlap TOMEH
TeMITepaTypajia eceTiHIIriH gonesaerex [9].

[uki3aTTel ©HIEYIIH YCHIHBUIFaH OHOTe-
XOHOJIOTUSIJIBIK, O/ICIHIH JalbIH OHIMHIH OpraHo-
JICIITHKAJIBIK, (PU3UKA-XUMUSIBIK, KYPBUIBIMIIBIK-
MEXaHUKAIBIK, MHUKPOOHMOJIOTHUSIIBIK KOPCETKIII-
TEpiHE JKOHE OWOJIOTHUSIIBIK KYHJBUIBIFBIHA OH
ocepi Oap exeHiH aHbikTaraH [10].

TapTeuIraH €T IIMKi3aThIH IPOIMOH KbIIII-
KbUIBI OakTepusIiapMeH ©OHJICY MaHBI3[Abl aMUH
KBIIIKBIUIAPBIHBIH aUTapIIBIKTall apTyblHA OKelle-
TiHAiria gonenmeren [11].

[IpONMOHKBIIIKBIIBI OAKTEPUSHBIH KOHIICH-
TpaThl KOCBUIFaH CHIHAK YJTUIEpiHIE 0OC aMHUH
KBIIKBUTAAPBIHBIH CATBICTRIPMAITBI TYPJC MaHbI3-
JIbl MOJIIIIEPHIH YKUHAKTAIYbI SHAONCNTH3aaa1ap-
MEH KaTap TePMHUHAIABIK NENTUATIK OaiIaHbIC-
TapFa ocep ETETIH dPTYPIIl IK30MENTU3aIaTapAbIH
JKETKITIKTI Oencenminirinen [12].

[IpONMMOHKBIIKBUIBI ~ MHKpPOaF3a  TOMEH
KBIIIKBIT TY3y KaOijeTiHe We JKOoHE TapThUIFaH
eTTIH callachlH TOMEHJIETIICH TYHIBIPY Ke3eHiHe
oHbIH pH HBIH KyaTThl peTTeylIici KbhI3METiH
aTKapaThIHIBIFBIH  3epTTereH. Kakerti  pH
MOHJIEpIHE JKETKEH COH, TY3/1ay MPOIECIHIe NpO-
MMUOH KBIIIKBUIBI OaKTepusiapbl OHBI OEJOKTap-
JIBIH M303JICKTPIIIK HYKTECI JIEHTeHiHe YCTaiIbl,
Oyl ruapaTanus —KaOUICTIHIH  TOMEHJEYiHE,
COH/Iali-aK KBIMIKBIT THIpOIa3anap/blH 00caThi-
JIybIHA JKoHE OesiceHaipinyine biKman eremi [13].

JKapTbutali bICTaJIFaH HIYKBIKTAP pPELEHTi-
CiHE  TIPONMMOHKBIMIKBUABI  MHKPOAF3aliap bl
€HTi3y alllbIK TYCTiH WHJEKCIH TOMEHJIETYTe KOHE
JafiblH ©HIM TYCIHIH KaHBIKTBUIBIFBI MEH alllbIK
TYCTITIH KOFapJIaTaThlH CHEKTEPIiH KBI3FBLIT
Oeutirin apTThIpyFa MyYMKiHIiK Oepei [14].

KopbIThIHIBLIAN Kelle, MPOUOHKBIIIBIKBLI
MUKpOar3anap JaiblH MIYKBIK ©HIMAEpiHiH Ono-
JIOTHSIJIBIK KOHE TaFaMJIbIK KYH/IBUTBIFBIHA OH 9Cep
eTEeTIH/IITIH, Mail KBIIKBUIIAPEI, (HOoCHOoTUIHUTTED
MeH (pepMeHTTep/li, aMUHKBIIIKbUIIAPBIH CUHTE3-
nelt anaTeHIBIFBIH KepceTinai. CoraH opait mpo-
IMMOH KBIIIKBUT MUKPOAF3aHbl JKapThUIAl BICTAII-
FaH IIYKBIK OHIMIEPIHAE TNaiJanaHy ©3€KTi
00JIBII TaOBLIAIEI.

Homuoicenep scane onapovt mankvliay

XUMUSIBIK ~ QHAIM3IIH ~~ HOTHXKEJEpiHe
CYHeHEe OTBIPBIN jkKaHa (EPMEHTTEIICH IIYIKBIK
OHIMIHIH aKybl3 MeJlepi MEeH MUHEpaIAbIK
KYpPaMbIHBIH ChIHAMa WIYKBIKTapFa KaparaHJa
alTapibIKTall JKOFapel €Mec eKEHMITIH Kepyre
6omazpr (kecte 1).
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Kecrte 1 — XKaprbuiail picTanFaH MYXbIKTbIH XUMUSIIBIK KYpaMbl

)Kaprmaﬁ BICTAJIFaH HIYIKbIK

KepceTtkimep «["OBSIKBS» ChIHaMa yiri
(yuri) DepMEeHTTEIITeH KapThUIal bICTAIFAH IIYIKBIK
bliranaeiy MaccanbIk yieci, % 64,3+0,53 65,3+0,6
AKYBI3IIBIH MaccalbIK yieci, % 11,40+0,2 11,60+0,2
MaiinsiH MaccanbIK yieci, % 21,10+0,2 21,58+0,23
Kpitukpuiapuasiesl, pH 5,940,02 5,3+0,01
Kannplk HaTpuii HUTpUTTiH MaccalbIK yieci | 0,06+0,0002 0,0033+0,0002
Kynnig maccainsik yneci, % 2,30+0,1 2,48+0,1

Conpaii-ak, CelHaMa YATUIEPACT] BUTFAJIIBIH
MaccajblK yJieci maManbl >KOFapiaraHblH, al
KBIIKBULABUIBIFBl ~ aWTapJIBIKTall  TOMEHIETCHIH
Oaifikayra Oomamel. JKoHe 1€ chlHaMa yhTiferi
KaIABIK HATPUl HUTPUT Oakpliay YATire Kapa-
raHna TeMenaered. ChIHAK YITICPIHACTI KaJJIbIK
HaTpU{ HUTPHUTI MOINIIEPiHIH TOMEHIEYyl CcTap-
TEPIiK MUKPOAF3aIapAblH dcepiHe OaillaHBICTHI.

Hatpuii HUTPUTTIH TpaHCHOPMALUSITBIK
mpoliecci MeH TYC Ty3uIyl KapKblHAbI e3repiyi pH
KBIIIKBUIIBUTBIFBIHBIH  TOMEHJICYIMEH OaiiiaHbIc-

TeIpyFa Oomaapl. Kanmaplk HaTpuii HUTPUTTIH
TOMEH/ICYiHIH apKaChIHJIa TalbIH OHIMIHIH KaHBIK
TYCIiH anmyFa 0onajbl.

AMMHKBIIKBUIAAP  KYPAMbIHBIH — aHAJIN3
HOTHKETIepi ChIHaMa YITiJeri aKybI3bIHBIH KapThI-
Jai picTanrad «l OBsKbs) LIY)KBIK KYPaMbIHJAFbl
aMUHKBIIIKBUIIApFa KaparaHaa eTe Oail eKeHiH
Kepyre Oomanpl. DPepMEHTTENTEH XapThUIail bIc-
TaJIFaH IIYKBIKTa TPUNTO(AaH, JIM3WH, H30JICUIUH,
BaJIMH, JICWIIMH, TPEOHUHHIH ocyi OalKaiabl
(xecre 2).

Kecre 2 — JKapThunaii pIcTaidFaH OIY)KBIKTHIH aMHHKBIIKEUTIAPBIHBIH KYpaMbIH Oaraay

Memmuepi, 100r eHimre 1 mr | AMMHKBIIIKBUT KopceTKimi, %
YKapTpuiaii picTaIFaH HIY>KBIK
AMUHKBIIKBUIIAPHI

«T'oBsxkbs» | PepmenrrenreH | «['OBKbs» DepMEHTTENreH

(yuri) IIYXKBIK (CBIHAK) (yuri) HIYXKBIK (ChIHAK)
Banun 836,454 907,023 170 184
Hzoneinnn 572,678 701,096 124 140
Jletinuu 1036,987 1336,084 112 132
JIuzun 1025,999 1383,846 155 184
MeTuoHua 367,654 411,613 88 84
Tpeonnn 571,033 705,714 132 150
Tpunrodan 169,031 187,023 112 128
Derunnananuy 497,987 676,682 70 78
Kamet oprak 5077,823 6309,081 120 130

KOPCEeTKilll

AJMacTalThIH aMUHKBIITKBUTIAPBIHBIH
MeJIIIepl KON aybITKyJlapra OeiiM OosMaiiibl.
Con cebenti epMEHTTENTEH JKapThlIall BICTaNIFaH
IIYKBIKTBIH ~ aMUAHKBIIKBUIIAPBIHBIH, ~ MOJIIepi
yirire KaparaHzaa JKorapbl. bepiareH HoTHxe-
Jep/IcH YITIMEH ChIHAK YITICIH CaJbICTBIPFaH/a
MaHBI3/Ibl aMUHKBIIIKBUIIAPEl METOHHHHIH MOJl-
mepi ceiHak yiriciaae 0,4 Mr/r akybi3ra TOMEH-
JIeTeHiH, al (eHuIalanuHiy chiHak yiriciaae 0,8
MI/T aKybI3fa KOTEpUITeHIIriH Kepyre 0omapl.

JlaiibiH eHIMHIH OMOJIOTHSUIBIK KYH/TBLTBIFBI
MUHEPAIABIK 3aTTap MEH BUTAMHUHICPIIH Kypa-
MBIMEH ailKpIHAanaAbpl. MailnapablH TaraMIbIK
KYHJBUTBIFBIHBIH MaHBI3Bl KOpCETKilTepi Mai-
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JIBIH KBIIKBULIBIK KYpaMbl 00716 TaObmaapl. On
JafiblH OHIMHIH JOMIIK aFbIH, YHEPTeTUKAJIBIK
KYHJBUIBIFBIH JKOFapbUIaTagbl. MuHEpanabl 3at-
Tap MEH BUTAMHHJIEDP aJlaM OpTaHU3MiH/Ie MaHbI3-
6 pOJIb aTKapaabl. AmaM OpraHW3Mi BHTAMUH-
JIep/il CHHTE3/IeH anMaipl, Cojl ce0enTi eCiMIiK-
TEKTEC MOHE >KAHYyapTEKTEC OHIMJIEP apKbUIBI
ajaM ar3acbiHa Tycedi. Taramzarbl BUTaMHHJIED
MEH MHHEpaJbl 3aTTaplblH JKETICIICYIHEH ajam
ar3achIHIarbl OOJATBIH 3aTTapblH aIMaCYbIHBIH
Oy3butybiHa anbin kenemi [15]. 4-mi kecrene
(hbepMeHTTENreH KapThllall BICTAJIFAH HIY)KBIKTHIH
KYPaMbIHIaFbI MUHEPAaIJIbI 3arrap MEH
BUTaMUHJICPAiH MeJiepi OepiireH.
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Cyper 1 — depMeHTTENTeH KapThiIail BICTAIFAH IIY)KBIKTBIH aMHHKBIIKBUIAAPEIHBIH MOJIIIEpi

Kecte 4 — ®epMeHTTENTEH XKapThllail bICTANFaH NIYKBIKTBIH KypaMBIHAAFBl MUHEPAJIIbl 3aTTap MEH BUTAMUHAEP

Kepcertkimep, 100 r-ra Mr DepMEHTTENTreH KapThliail
BICTAJIFAH NIY)KBIK
MuHepanzapl 3aTTap:
Kanpuuii (Ca) 34,50+6,9
Marnwuii (Mg) 5,70+1,14
Tewmip (Fe) 1,85+0,37
Burtamunnep:
Petunon (A) 0,027
Toxogepon (E) 0,031
Ackop6uH KemKpeuis! (C) 0,43
Huanun PP 2,65
Tuamu (By) 0,25
Pubodnasun (By) 0,21
DHEPreTUKAIBIK, 235 (983,7)
KYHJIBUTBIFBI, KKaJT (kJK)
TaraMHBIH OHWONOTHSIIBIK KYHIBUIBIFBI TEK KYHIBUIBIFBIHBIH ~ (DepMEHTTEpIiIH  apKachIHIA

aKybl3, Mad, MUHEpaJIJbl 3aTTap MEH BUTAMHH-
JepMEH FaHa TYCIHIIpiIMen i, jKeKe Kypamaapbl-
HBIH camachkl MEH aKybI3IbIH KypaMblHAa Oelek
AMUHKBIIIKBUIAPEIHBIH ~— OONyBbIMEH, Maiinapna
KapThUlall KaHBIKIAFaH Mail KbIIIKbUIAPBIHBIH
Oap OosybIMeH alKbpIHIAMAAbl. AKYBI3IBIH IIIEK
KYPBUIBICBIHIA KOPBITBUTY KbUIIAMIBIFEI HEMECE
MPOTEOIMTHKANBIK ~ (DepMEHETTEpACH KypasFaH
Taramapibl KOPBITBUIYBl TaFaMHBIH OHOJIOTHS-
JBIK KYHABUIBIFBIH aHBIKTAy YINIH MaHbI3/bI
(dakropiapzpiH 0ipi 00JIBIT TAOBLIAIBL.

Kopvimuinoot

AMUHKBIIIKBUIIAPBIHBIH ~ MOJIIIEPITiK  Oip-
JiKkTepiHe OaFbIHATBHIH AaKyBI3JBIH OHOJOTHSUIBIK
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BIIBIPAUTHIHABIFBIH  €CKEpe OTHIPBIT  (PEepMeHT-
TEJITeH JKapThiIaidl BICTAIFaH IIYXKBIK OHIMIEpiHEe
3epTTey XKYPri3miK.

Craprep MHKpOar3aJlapbIHBIH apKachiH/Ia
0OJIFaH TUAPOJIM3IALY CaThICHl YJTiJE, HAKThIPaK
(hepMeHTTENTeH XKapThUlail BICTAJIFAH IIYKBIKTA
OalKasabl.

KopbIThIHIBpUTAN KeNreHe, 3epTrey MoJi-
METTEpiH Tajiail OTBIPBIN CTAPTEP MHUKPOAF3achl
JAfibIH OHIMHIH OHOJIOTHSIIBIK KOpPCETKIIITepiHe
JKOHE TaraMJIbIK carlachlHa OHTAMIIBI ocep eTeTiH-
JITiHE KO3 KETKI3MiK. [IpOnmMOHKbIIIKBUIIb MHK-
pOaFr3MeH €T WIMKi3aThlH OHJAEY apKbUIbI JIailblH
OHIMHIH CTIeU(PHUKAIBIK, PU3UKO-XUMHUSITBIK KYP-
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aMBIH, OMOJIOTHSUTBIK KYHIBUIBIKTAPBIH apTTHIPYFa
6omanmel. Ochoiaiima TypamMajga JaMUTBIH TIPO-
MUOHKBIIIKBIIBl MHKPOF3aJIapbl €T IIMUKI3aThIH-
JIaFbl QJIMACTalThIH aMUHKBIIIKBUIIAPbIHBIH aki-
TapIIBIKTall ecyiHe oKemlemi JereH KOPBITHIHABI
acayra Oomaibl.
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PA3ZPABOTKA TEXHOJIOI'MH NOJTYYEHUS OBOTAINEHHOT'O KHCJIOMOJIOYHOT'O
INPOAYKTA HA OCHOBE PE3YJBTATOB UCCJIEJIOBAHUU
COCTABA UCXOJHBIX U KOHEYHbIX MATEPUAJIOB

LKK. THEYOBA* ¥ 4.V, IIMHTHCOB ¥ | *A.K. TYJIEKBAEBA 2C.C. BETOXUH =

(*HAO «¥O:xn0-Kazaxcranckuii yaupepcurer um. M. Ay330Ba»,
Ka3zaxcran, 160012, r. llIsiMkenT, np-T Tayke-xana, 5
2Benopycckuii rocyapcTBeHHbII TEXHOJIOTHYeCKHii yunBepenTeT, Benapych,
220006, r. MuHCK, yiu. CBepaiioBa, 13a)

DnekTpoHHAsI OYTa aBTOpa KoppecnonaeHrta: kalamkas-tleuova@mail.ru*

B cmampve npuesedenwvt pe3yivmamsl UCcie008aHUI NO U3YHEHUIO XUMUYECKO20, MUHEPATbHO20 U AMUHO-
KUCTLOMHO20 COCMABA UCXOOHBIX U KOHEUHDBIX MAMEPUATIO8 MEXHON0ZUU RPOU3BOOCHEA KUCTIOMOLOUHOZ0 RPOOYK-
ma, 0002aueHHO20 IKCMPAKMOM PACHUMENbHO20 CbIpbs. B kauecmee oOpaszua ucxoonozo npodykma evlopan no-
JIYYEHHBLIL 8 X00€ IKCHEPUMEHNL08 ONMUMATbHBLIL COCIAE KOMOUHAYUU 08YX U008 MOIOUHO20 cbipba 15% Kodbl-
avezo monoka u 85% kopoevezo. B kauecmee KoneuHozo npoOyKma - KUCA0OMONOUHbBLIL RPOOYKM, NOJIYYEHHbLI U3
KOMOUHUPOBAHHO20 MOTOYHOZ0 CbIPbS. YCHAHOGIEHO, YN0 8 KOMOUHUPOSAHHOM MOSIOUHOM CHIPbE MACCO8AsL 00JIsL
benka cocmaensem 3,86%, maccosana oona xucupa-4,66%, maccoean doona yzneeoooe -4,95%, 6 Kuciomonounom
npooykme maccoeasn 0oasa odenka cocmaensem 4,04%, maccosas oona yncupa-4,85%, maccoean 0ona yz2ne60006
6,05%. JHepzemuueckas yeHHOCHMb KUCIOMOIOMHO20 RPOOYKMA, 6 KKaAA -82,5, KOMOUHUPOBAHHO20 UCXOOHOZ0 Cbl-
pova -75,94 kxkan. AMUHOKUCTIOMHBLIL COCIAE 8 U3YUACMBIX 00PA3UAX NOKA3G HATUYUE MAKUX KOMHOHEHMO8 KAK
QpPeUHUH, TU3UH, MUPO3UH, PEHUNANAHUH, 2UCIUOUH, J1eUUUHTU30ICIIUH, MEMUOHUH, GAJIUH, NPOJIUH, MPEOHUIT,
cepuH, ananun u 2auyut. MunepanvHolit cCOCMag KOMOUHUPOBAHHO20 MOOUHO20 CbIPbs 8 8ecosblx %- 14,15 kanb-
yus, 15,41 kanusa, 12,36 ghocgpopa, 1,38 maznun u 7,34 nampus. Pezynomamamu ananu3oe noomaeepicoena nuuie-
6as u 6uONOZUYECKAA YEHHOCMb KAK UCXOOHbIX, MAK U KOHEUHBIX RPOOYKMO8, Pa3padamuvléaemoil mexHoaiozuu
HPOU3800CMEA KUCTOMOTIOUHBIX RPOOYKIO08 (DYHKUUOHATbHO20 HAZHAYECHUSL.

KiioueBble cj10Ba: COCTAB KHCJIOMOJIOYHOrO0 MPOAYKTA, KOMOMHMPOBAHHOE MOJIOYHOE ChIPbeE,
numeBas u 0M0JIOTHYecKasi IEeHHOCTh, 00Pa3Ibl, MUIeBbIe MPOAYKThI (PYHKIIMOHATLHOTO HAZHAYEHMS,
TEeXHOJIOTHSl MPOU3BOICTBA.

BACTAIIKBI ’)KOHE COHY bl MATEPHAJIJAPIBIH K¥YPAMBIH 3EPTTEY HOTHXXEJIEPI
HEI'TI3IHAE BAUBITBIJIFAH AIIBITBIVIFAH CYT OHIMIH AJTY
TEXHOJOI'USACBIH 93IPJIEY

KK, TIIEYOBA*,*A.Y. IIMHTYCOB, *A.K. TVJIEKBAEBA, °C.C. BETOXUH

(*)KEAK «M. Oye30B arpinaarel OnTycTik Kazakcran ynuBepcureTi»,
Ka3zakcran160012, lllpiMkeHT Kaaacel, Toyke XaH JaHFBLIBL, 5
’Benapych MeMJIEKETTiK TeXHOJIOTHSLIBIK YHUBepcuTeTi, Benapycs, 220006, Munck, Ceepaiios Keul., 13a)
ABTOP-KOPPECTIOHICHTTIH 3IeKTPOH/IBIK TomrTackr: kalamkas-tleuova@mail.ru*

Maxanaoa ocimOiK WUKI3AmMbIHBIH CHIZBIHOBICHIMEH OAlbIMBLIZAH KYPAMOACHMBIPbLIZAH AUWILIMDLIZAH CYM
OHIMIH ayOblH 23ipaeHydezi mexHoa02UACLIHbIY, OACMANKbL HCIHE COHEbl OHIMOEPOIH XUMUAIBIK, MUHEPAIOb
JicaHe AMUHKBIUKBLIOIK, KYPAMbIH 3epmmey 0oitbinwa namusicenepi depinzen. bacmankvt onimnin yneici peminde
maocipubenep 0apvicblHOa aANbIHRAH CYym wUKiZamuiHbly eki mypi, 15% oue cymi xncone 85% cuwvlp cymi
KOCBIHOBICLIHBIY, OHmMAAbl Kypamvimanoanovl. Conzel OHIM peminde — Kypamacym WIUKI3amMulHAH A1bIHAMbIH
awpimolizan cym onimi. Kypamoacmulpvlizan cym wukizamuvinoa aKyvl30vly maccanvlk yaeci 3,86%, maioviy
maccanvix, yaeci 4,66%, kemipcynapoviy maccanvi yreci 4,95%, awvimoinzan cym eHiminOe aKybvi30blH, Maccanblk
yaeci 4,04%, maiioviy maccanvik, yneci — 4,85%, komipcynapoviyy maccanwix, yaeci 6,05% o6onamuinst anblKmanosl.
Awvizan cym OHIMIHIH IHEPZEMUKATBIK KYHOBLTbIZbL — 82,5 KKal, KYpamoacmolpolizan cym wukizamoinoa — 715,94
KKan. 3epmmenzen ynzinepoezi amuHKbIUKbLIOGPLIHBIY KYPDAMbBIHOA APZUHUH, JTU3UH, MUDPO3UH, (DeHUNANIaHUH,
2ucmuoun, nedyun + u3oneiyun, MEMUoOHUH, 64 1UH, NPOAUH, MPEOHUIl, CEPUH, ANAHUN IHCIHE 2NUUUH CUAKMbL
Komnonenmmepoin, 6ap exenin kopcemmi. bipikmipinzen cym wuKizamutHoll, MUHEPATIObl KYPAMbL MACCATBIK, CAJl-
mak, oouvinwma 14,15% ranvyuir, 15,41% kanuii, 12,36 % ¢gocgpop, 1,38% maznuii scane 7,34% nampuit. Tanoay
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Hamudcenepi QYHKYUOHANObIK MAKCAMMAZbl AUBIMBLIAZAH CYM OHIMOePiH OHOIpYOiH 23ipnaeHyldezi mexHOoN02us-
CbIHBIH, OACMANKDL HCIHE COH2bL OHIMOEPOIH Ma2AMOBIK JHcIHE OUO0I02UATBIK, KYHOBLIbIZbIH PACMAObI.

Heri3ri ce3mep: ambITBLIFAH CYT OHIMIH Kypambl, KypaMJacThIPbUIFAH CYT NIHKi3aThl,
TaFaMJBIK JKOHe OHOJIOTHSIBIK KYHABUIBIFbI, YJATijep, (GpyHKIUOHANABIK TaramM eHimaepi, emaipic
TeXHOJOTHSCHI.

DEVELOPMENT OF TECHNOLOGY FOR OBTAINING AN ENRICHED FERMENTED MILK
PRODUCT BASED ON THE RESULTS OF STUDIES OF THE COMPOSITION OF
THE INITIAL AND FINAL MATERIALS

'K.ZH. TLEUOVA*, 'A.U. SHINGISOV, 'A.K. TULEKBAEVA, S.S. VETOKHIN

(*NAO M. Auezov South Kazakhstan University", 160012, Kazakhstan, Shymkent, Tauke Khan Ave., 5
2Belarusian State Technological University, Belarus, 220006, Minsk,13a Sverdlova str.)
Corresponding author email: kalamkas-tleuova@mail.ru*

The article presents the results of research on the study of the chemical, mineral and amino acid composition
of the initial and final materials of the production technology of a fermented milk product enriched with an extract
of vegetable raw materials. As a sample of the initial product, the optimal composition of a combination of two types
of dairy raw materials, 15% mare's milk and 85% cow's milk, obtained during experiments, was selected. The final
product is a fermented milk product obtained from combined dairy raw materials. It was found that in the combined
dairy raw materials, the mass fraction of protein is 3.86%, the mass fraction of fat is 4.66%, the mass fraction of
carbohydrates is 4.95%, in the fermented milk product, the mass fraction of protein is 4.04%, the mass fraction of fat
is 4.85%, the mass fraction of carbohydrates is 6.05%. The energy value of the fermented milk product, in kcal -82.5,
of the combined feedstock -75.94 kcal. The amino acid composition in the studied samples showed the presence of
such components as — arginine, lysine, tyrosine, phenylalanine, histidine, leucine+isoleucine, methionine, valine,
proline, threonyl, serine, alanine and glycine. The mineral composition of the combined dairy raw materials in
weight% is 14.15 calcium, 15.41 potassium, 12.36 phosphorus, 1.38 magnesium and 7.34 sodium. The results of the
analyses confirmed the nutritional and biological value of both the initial and final products, the technology being
developed for the production of functional dairy products.

Keywords: fermented milk product composition, combined dairy raw materials, nutritional and
biological value, samples, functional food products, production technology.

Beeoenue PBIX HanboJiee MoJIe3HB KUCIIOMOJIOUHBIE, TaK KaK

Hanmnuue B Kazaxcrane xoporiei ceIppeBOii OHU OOTaTHl JIETKOYCBOSIEMBIMH OPTaHH3MOM Be-
0a3bl [UIS M3TOTOBJICHUS PA3IMYHBIX MPOILYKTOB mectBamMu [1,2]. OnmHako, Takue €ro BHIBI Kak
nepepaboTKM MOJIOKa CIIOCOOCTBYET Pa3BUTHIO TpaJUIMOHHBIE KeQUp, PKEHKA, HOTYpT U T.A.
HAYYHBIX HalpaBJICHUH, CBA3aHHBIX C pa3padoT- y’K€ HEeJIOCTATOYHBI JJIs MPOQUIAKTHKH psija 3a-
KOM TEXHOJIOTMH TNPOU3BOJCTBA MOJIOUHBIX IPO- 00JIeBaHM, NPUCYIINX COBPEMEHHOMY YEJIOBEKY.
OYKTOB (DYHKLIHMOHAJIBHOTO CIEKTpa JeHCTBHI, Bceneacteue 3Toro B MUpOBOIl IIPAKTHKE Pa3BUBA-
HOMEHKJIaTypa KOTOPBIX CTPEMUTENBHO PacIInps- €Tcs aKTyaJIbHOE HAaIlpaBIEHUE — IIPOU3BOJCTBO
€Tcs B CBSA3M C TEM, YTO HOTPEOUTENIN U TOCyAap- MOJIOYHBIX TPOAYKTOB C 3aJaHHBIMH (PYHKIHO-
CTBO B IIEJIOM, 3aUHTEPECOBaHbl B PEIICHUU BO- HaJbHBIMHU CBOWCTBaMH, KOTOPBIE JOCTUTAIOTCS 3a
[IPOCOB, KAaCAIOLIUXCs 310POBOr0 IMMTaHMUA IS CYeT KOMOWHHMPOBAHMsI KOPOBBETO MOJIOKA, Kak
BCEX BO3PACTHBIX KaTeropuii. MHOTOYHCICHHBIMHU OCHOBHOTO MOJIOYHOTO CBIPBSI C MOJIOKOM APYTUX
WCCIIEIOBAHUAMH TOATBEPHKAECHO, UYTO KOHLEIIIUS CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX, MO MHUIIEBON
MPaBHJIBHOTO THTaHUSI OOECIEYNBAET C PaHHETrO 1 OMOJIOrMYECKOll LIEeHHOCTH HaMHOI'O IPEBOCXO-
BO3pacTa CIIOCOOHOCTb OpraHu3Ma IPOTHBOCTO- JSIIAE  TPAJUIMOHHOE KOpPOBbe MOJIOKO [3,4].
SATh Pa3UYHBIM 3200JI€BaHUSM, MOBHILATH pado- KomOunupoBanue, Hampumep, ¢ TAKUMH BUIAAMHU
TOCIIOCOOHOCTB, MPOAJIEBATh KU3Hb U CO3/aBaTh MOJIOKa, KaK KOObLIbE, BEpOIIOKbE, KO3bE, OBEUbE
HEO0OXOUMbIE YCIIOBHS IJI aJalTalud K OKpY- Y Jp. TIOMOTaeT yIy4lINTh aMUHOKHCIOTHBIN CO-
XKarolel cpeze. CTaB KOHEYHBIX MOJOYHBIX MPOIYKTOB, TIOBBICHTH

K onHUM M3 OCHOBHBIX NMPOAYKTOB MNHUTA- COJIep’KaHNUE MUKPOHU MaKpOHYTPHEHTOB, BUTAMHU-
HUS, KOTOPBIE COCTABIIAIOT €KEIHEBHBIA PalloOH HOB, JKHBOTHOTO O€iika, B TO K€ BpeMs CHIKas
JOJIEH, OTHOCSIT MOJIOYHBIE MPOAYKTBI, U3 KOTO- cozepxanue xupa [5,6,7].
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B xauecTBe 0JJHOTO M3 MEPCIEKTUBHBIX ChI-
PBEBBIX MCTOYHHKOB, KOTOPhIE MOXXHO KOMOWHU-
pOBaTh ¢ KOPOBBEM MOJIOKOM, HaMH OBLTO BBIOpa-
HO KOOBLIbE MOJIOKO, B KOTOPOM, COTJIACHO WC-
CIICZIOBAHUSIM OTEYCCTBCHHBIX U  3apyOeKHBIX
YUYEHBIX, HAOJII0IAETCS BBICOKOE COJICpKAHUE JTU-
o3uMa " JaktodeppruHa, aCKOPOMHOBOW KHCIIO-
ThI, TIOJIMHACBIIICHHBIX XHUPHBIX KUCJIOT C OTHO-
CUTEJIIBHO HU3KUM COJCPIKAHHEM JKUPA, YTO T03-
BOJISICT pacCMaTpPUBaTh JAHHBIA BHJ MOJOKA KaK
ACCCHIMATBHBIN (haKTOp B MUTAHUM JUIS YITydIlle-
HUS HANpUMEp, y AETeW, HEPBHOM CUCTEMBI, 3pe-
HHS, @ TAKXKE B 11eJI0M uMMyHuTeTa [8,9].

OnHako, TPUMEHEHUE 3TOr0 BUJIA MOJIOKa B
YHUCTOM BHJE, KPOME KyMbICA, JIIS TPOU3BOJICTBA,
HAIpUMep, KHCIOMOJIOYHBIX TMPOIYKTOB, CACPKH-
BacTcd alb0yMHUHOBOW cocTapisitonieii u Oornee
HU3KHM COZIEpKaHHEM OeNKa, KOTOPhIE TEXHOJOTH-
YeCKH MPEOJIOICBAOTCS MyTeM KOMOWHUPOBAHUS C
MOJIOKOM, UMEIOIIEHM 0oJiee BEICOKOE COJIepKAaHHE
MOJTHOIIGHHOTO Oelka, JOTOIHUTENFHBIM o0oraie-
HHEM Ha cTagud (DepMEHTaIMH, a TaKkKe 32 CUeT
MIPUMEHEHHST PAaCTUTENBHBIX J00ABOK (IKCTPAKTOB),
KOTOPBIC IMO3BOJIAOT YCHWIWNTL BA3SKOCTH W MCHATH
PCOJIOTHUYECKUE CBOWCTBA MPOAYKTOB MEpepadOTKH
B cTopoHy 3aryctenust [10,11].

Hens nanHo# paboThl — pa3paboTKa TEXHO-
JIOTUHU TIOJydeHHUSI OOOTAIICHHOTO PacTUTEIBHBIM
9KCTPAKTOM KHCIOMOJOYHOTO MPOIYKTa M3 KOM-
OMHUPOBAHHOTO MOJIOYHOTO CHIPBSI.

3amaya — U3y4uTh COCTaB KOMOWHHUPOBaH-
HOTO MOJIOYHOTO ChIPhSi U TIOJYYEHHOTO W3 HETro
KHCJIOMOJIOYHOTO ~ TMPOAYKTa ¢  pa3paboTKou
MPOEKTA TEXHOJIOTMUECKON CXEMBI.

Mamepuanst u Memoovl UCCT1€006AHU

B pamkax MmpoBOJMMEBIX HAMH HCCIIEAOBA-
HUH 110 COBEPUICHCTBOBAHUIO OHMOTEXHOJIOTHYE-
CKMX acCIeKTOB IPOU3BOJICTBA KHCIOMOJIOYHOTO
MPOAYKTA, TOJYYEHHOTO M3 KOMOMHHUPOBAHHOTO
MOJIOYHOTO CBIPbs, 00OTAIICHHOTO PACTUTEIbHbI-
MH JabaBKaMu, ObUTA TPOBEICHBI MCCIIEIOBAHUS
MO BBIOOPY ONTUMAIILHOTO COOTHOIICHUS KOMOU-
HUPOBaHUSI MOJIOYHOTO CHIPhs, NMPEIHA3ZHAYCHHO-
ro Mid MOJYYCHHS KHUCIOMOJIOYHOTO IIPOJYKTaA.
Haubosee ontumManbHOE COOTHOIICHHE KOMOUHU-
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pOBaHUs IBYX BHJIOB MOJIOKa cocTaBuio: 15% ko-
ObLTHEr0 MOJIOKA 1 85% KopoBbero [12].

B xadectBe O0OBEKTOB WCCIIETOBAHUNA IS
W3y4eHHs] XUMUYECKOTO, MUHEPAJIbHOTO M aMHUHO-
KHCIIOTHOTO COCTaBa MOCTYXWir 3 obpasia KoMOu-
HUPOBAaHHOTO MOJIOYHOTO CHIPBSI M TIONYYSHHBIC U3
HUX 3 00pasia KUCIOMOIOYHOrO MPOIYKTa.

MuHepanbHBI COCTaB  KHCIOMOJIOYHOTO
MIPOJYKTa, MOIy4EeHHOTO W3 00pa3loB KOMOWHH-
POBaHHOTO MOJIOKA!

-o0paszer Nel - B cooTHomieHuu 10% koObI-
neero u 90% KopoBbero Mojoka

-o0pazer; Ne2 - B cootHOtmeHnu 15% koObI-
nsero u 85% KOpOBBEro MOJIOKA

- obpazen; Ne3- 20 % xoOwubero u 80% ko-
POBBETO MOJIOKA

AMHMHOKHCIIOTHBINA COCTAB:

-oopazerr Ne 9400 — xoOMOMHUPOBaHHOE
MOJIOKO B cooTHomeHnn 15% kobpuibero u 85%
KOPOBBET'O MOJIOKa

-o0pazer; Ne9399 — KHUCIOMOJIOUHBINA TMPO-
KT, TIOYYE€HHBIH 1 KOMOMHUPOBAaHHOTO MOJIOY-
HOTO CBIPbsI B coOTHOImIEeHNH 15% KoObUIBETO U
85% KopoBBErO MOJIOKA

DU3NKO-XUMUYECKUIN COCTaB:
oOpaszer; Ne 9400 ObLT H3yUeH Ha CoJiepyKaHHE

-MaccoBo# Joiu %, Oerika, XKHUpa, YIiIeBOI0B,

- 0-JIAKTO3bI,- B—ITaKTO3HI,

-3HEPTreTUYECKYIO IIEHHOCTb
obpazert Ne9399 Ob11 M3yueH Ha copepKaHue

-MaccoBo# foiH, %, Oerka, xupa, yriieBoIOB,

- 0-JIAKTO3HbI,- 3 — TAKTO3HI,

-3HEPTreTUYECKYIO IIEHHOCTb.

MuHepanbHBI COCTaB 00pa3lOB aHAIM3HU-
poBajicsl B aTTECTOBAHHOM MCIIBITATEIBHOM PErHO-
HAIIBHOM 71a00paTopuy HMHXEHEPHOTO  TPOQIIISL
«PJIUIT» FOKY um. M. Ay330Ba, Ha OCHOBaHHHU
sasgBkr Ne®68, ot 22.12.2021 roma. Kommuectso
kaxoro oopasma 100 mir. OOpasIibl CKUTAN B MY-
(herpHOI TIEUM C TIOTYYEHHEM 3011bI, B KOTOPOM CO-
CTaB OTPE/IEIISUTA PEHTTEHOCTIEKTPAILHBIM METOIOM
Ha PacTOBOM DIIEKTPOHHOM MHKpPOCKoIie. Pe3ybra-
Thl MUHEPAILHOTO COCTaBa OOPa3LOB KHCIOMOJIOY-
HBIX IPOAYKTOB IPHUBEAEHBI HA PUCYHKE 1.
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PI/ICYHOK. 1- PeSyJ’IBTaTLI MHHEPAJIBbHOI'O COCTaBa 06pa3u0B KHCJIIOMOJIOYHBIX IMTPOAYKTOB

HccnenoBanus GU3NKO-XMMUYECKHX ITOKa-
3aresiell 00pa3ioB KOMOMHHUPOBAHHOTO MOJIOYHO-
T'O CBIPBSl M KHCIOMOJIOYHOTO MPOJIYKTa TIPOBOJIH-
JHCh B HAYYHO-MCCIIEIOBATEIbCKOM JTabopaTopun
MO OlIEHKE KayecTBa U 0e30MacHOCTH MPOAOBOIIb-
CTBEHHBIX MPOAYKTOB AJIMATUHCKOTO TE€XHOJIOTH-
geckoro yHusepcutera (ATY).

Conepxanue Oenka B oOpasiiax ormnpeje-
nsnock o 'OCT 25179, copepxanue >kupa 1o
I'OCT 5867, comepxaHue yriIeBOAOB INE€pMaHra-
HaToMeTprueckuM MetoaoM [13,14]. Pesynbrars
(U3UKO-XMMHUYECKUX TOKa3aTeleld HCCleayeMbIX

00pa3ioB MPEICTaBICHbI HA pPUCYHKaX 2 u 3.
DOHepreTuveckas IEHHOCTh HCCIEAyeMbIX 00pa3-
OB OMpEJeIeHa PaCUeTHbIM MyTEM CyMMHPOBa-
HUS KOJIMYECTBA KKal KaXJOro IoKa3arens —
0eJKkoB, kupoB U yriieBoaoB Ha 100 r wim 100 mt.
B rtabmune 1 mpuBeaeHsl pe3yibTaThl (QU3HKO-
XUMHYECKHUX ToKaszateneld o0pasiia KOMOMHUPO-
BaHHOTO MOJIOUHOro Chipbsi Ne 9400 u oOpasia
KHUCJIOMOJIOYHOTO TpoaykTa Ne9339,

VYcioBus MPOBEICHUS MCTIBITAHUN: TeMITe-
parypa - 21°C, Bnaxunocts -61%.

Tabmuna 1 — Pe3ynbrarsl GU3MKO-XUMHUYECKUX MOKa3arteneit oopasia Ne9400 u Ne9339

Howmep HaumenoBanwue nmokasareins, eJ. ®dakTryeckue | MeTox ucnbITaHui (HOp-
obpasma nU3MepeHuil pe3ynbTaThl MaTHBHBIA JOKYMEHT)
Maccosas gois 0enka, % 3,86+0,05 T'OCT 25179-2014
MaccoBast 10151 JKupa,% 4,66+0,02 T'OCT 5867-90
Ne 9400 MaccoBas 104151 yriieBoa0B,% 4,95+0,10 IlepmanraHoMeTpu-
YECKUU METOJT
DHepreTuyeckas IIeHHOCTh, KKaJl 75,94
Maccosas gois 0enka, % 4,04+0,05 T'OCT 25179-2014
Maccosast 10151 Jxupa,% 4,85+0,08 T'OCT 5867-90
Ne9339 MaccoBas 101151 yriieBoJ0B,% 6,05+0,11 [lepmanranomerpu-
YECKHUU METOJT
DHepreTuyecKas [eHHOCTh, KKaJ 82,50
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AMMHOKUCIIOTHBIH COCTaB 00pa3iioB
Ne9400 u Ne9339 mccnenoBaiics Ha KallWLIIPHOM
anektpodopese «Kamems 105 M» mist criekTpo-

KOMIIOHeHTaM 00pa3uoB. Ha pucynke 2 mpusene-
HBI PE3yJIbTaThl UCCIEIOBAHNH aMUHOKHCIOTHOTO
cocraBa obOpasna Ne9400. Ha pucynke 3 amwuHO-

(hOTOMETPHUYECKOr0 NETEKTUPOBAHHUS K IENEBBIM KHCJIOTHOTO coCTaBa oOpasua Ne9339
2
£
= 3 B 3
=
2. 4E 1 o g g
= = !
AL ‘
o ] =
H ! J
7 8 9 10 1 12
Moy
NOH: . Macc, Jons
N |Bpemn Kom eHT Boicota| Hauano | Koney |Mnowaas| Kosu ,mrin BMIHOKNCNIOT 8 %,
1 4 3.871 490 .61 17.4 0.00 0.00
2 4 APrVHUN 0.634 615 .68 7.32 20.0 0.392+0.157
3 nuank 0677 | 8867 01 27.53 30 0,255+0,087
4 - TUPO3UH 0.160 188 30 44 6.70 0. +0.039
7 henunananun | 0.309 305 43 a1 30 0.255£0,076
6 .697 TNCTURWH C.157 625 75 91 7.40 0.145+0.072
nNeRuMH+uIoneRun
7|9.993 b 0.687 | 9910 | 10.137 40.96 15.0 0.294+0.076
8 [10.220] METHUOHWH 0.093 | 10.137 | 10.240 4.148 40 0.087+0.02 |
9]10.337 Banun 0.428 | 10.240 | 10.450 152 10 04112016 |
{10{10.520 NPONUH 0.837 | 10.450 | 10.580 01 2.0 0.43120.1 |
11]10.667 TPEOHWH 0.454 0.590 0.755 56 20 0.23520.094
12]11.015, cepun 0.404 0.90: 073 9. 12.0 0.235+0.061 |
13]11.148 ananuM 0674 1.07: 245 140 0.27420.071 |
[a[11775] rnnuun 0.761 | 1167 958 | 4 140 0.27420.093 ]

PucyHnok 2 — AMUHOKHMCIIOTHBIH cocTaB obpasua Ne9400
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Macc, Oons
N |Bpems KomnosenT Beicora |Hauwano | Kowey |[Mnoweans | KoHu. . mr/n SAMUHOKHUCAOT B %,
a5 5 388 105 202 59 5 ©.00 0.00
2 35 aprybng 1.424 202 287 291 330 0.379+0,152
3 20 nuann 1.553 173 292 3667 180 0.207+0.070
4 .507 T 0.554 —a62 560 i2.8 13.0 0.145+0.045
5 20 dennnananng 1.361 560 658 25 66 28 0 0.322+0.097
€ 95 cTunne 0.297 732 865 112 110 26+0.063
neyuH+ulonenun
7]9.133 i 3.079 S.048 9.243 129.6 47.0 0.540+0,140
8 293 MeTHoHNH 0.283 243 333 13.9 120 0.13820,047
S 57 sanux 511 333 452 42 54 28.0 0.32220.12
1 70 nponue 4.107 4S50 632 26 780 0.857+0.23
& 73 TpeoHuH 224 632 730 1.6 0.0 0.230+0.09
1z 5 cepnH .799 892 10.007 1. 7.0 0.310 o8
30 062 ananun 2012 10.007 | 10.123 1.5 20 0,253+0.066
is|70570 rnvan 2 353 10475 | 10633 7 7.0 ©0.31020.106

Pucynok 3 — AMHHOKHCIIOTHBIH COCTaB KHCIOMOJIOUHOTO 00pa3ma Ne 9339

Pesynomamot u ux oocyryicoenue
[MonydyeHHBIe JaHHBIE MO MHHEPATHHBIM
JJIEMEHTaM B 00pasiiax KHCJIOMOJIOUYHOTO Mpo-
JYKTa CBEJICHBI B TAOJHIly 2, HA OCHOBE KOTOPBIX

MOCTPOEHBI TI'paUKNU CpPaBHEHHMS, NPUBEICHHBIC
Ha pUCYHKE 4.

Tabnuna 2 — CpaBHUTENIBHBIH aHAJIM3 MHHEPAILHOTO cOCTaBa 00pa3IoB KUCIOMOJIOYHBIX IIPOAYKTOB, B BECOBBIX %o

Kucnomomnounsrii Ca, Mg, P, mr K, Na,mr | S,mr | O, mMr
MPOAYKT Mr % | mMr % % Mr% % % %
Oo6paser; Nel, 10% | 144 1,21 | 13,67 | 16,34 | 8,31 0,84 | 34,59
Oobpaser; Ne2, 15% | 14,15 | 1,38 | 12,36 | 1541 | 7,34 0,61 | 38,51
Oo6paszer Ne3, 20% | 14,66 | 1,25 | 13,33 | 16,19 | 8,43 0,88 | 34,85
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MuHEDAN bHbIN COCTAaB KUCNOMONOYHOIO NDOAVKTa

N_bllw

Ca, Mr% Mg, mr %

P, mr %

K, mr% Na, mr % S, mr % 0, mr %

H(QO6pasey Nol, 10%
®(QO6pasey No2, 15%
O6pasey Ne3, 20%

14,4
14,15
14,66

1,21
1,38
1,25

13,67
12,36
13,33

16,34
15,41
16,19

831
7,34
8,43

0,84
0,61
0,88

34,59
38,51
34,85

Pucynox 4 — I'paduku cpaBHEHHS COAEp>KaHNS MUHEPAIbHBIX BELIECTB B HCCIEAYEMbIX 0Opa3nax

Pe3ynprarhl CpaBHHTEIBHOTO aHaIM3a IIO-
Ka3bIBaIOT, YTO COJIEpKaHNE MUHEPATBHBIX JIEMEH-
TOB KHUCJIOMOJIOYHOTO TPOJYKTa HE3aBUCUMO OT
COOTHOIICHHH KOMOWHHUPOBaHUS ABYX BHUIIOB MOJ-
OYHOTO CHIPBsI, U3 KOTOPOTO OH ITOJY4eH, TPAKTH-
YEeCKH OJMHAKOBBI, YTO YKa3bIBA€T HAa OTCYTCTBUE
BIIMSIHUA  COOTHOHICHUS KOM6I/IHI/IpOBaHI/ISI JUIA
Takux 3neMeHToB, kak Ca m Mg. HeGombImoe cHu-
xenue comepxkanust P, K, Na u S nabnromaercs y
obOpasiia Ne2, 4To MOXKET CBUJICTEIIBCTBOBATh O TIO-
IPEITHOCTH PE3yJIbTaTOB U3MEPECHUM. DHepreTHyec-

Kas LEHHOCTh KHCJIOMO-JIOUHOTO MPOyKTa Ha 6,56
KKaJI BBIIIEC MO CPaBHEHHIO ¢ KOMOHHHPOBAHHBIM
HCXOIHBIM CBHIPbEM, U3 KOTOPOTO OH HM3TOTOBJICH,
TaK KaKk KOJMYECTBO KKaJl OEKOB, )KUPOB U YTIICBO-
JIOB B KHCIIOMOJIOYHOM MPOJYKTE MOBBIIACTCS MPU
€ro U3rOTOBJICHHH.

B Tabnuiy 3 3aHeceHbI MONMyYECHHBIE IaH-
HBIC JJI1 CPAaBHUTEIBHOTO aHAIM3a MAacCOBOM JIO-
i B % AaMHHOKHCIOT B JBYX HCCIICAOBAaHHBIX
oOpasliax ¢ MOCTPOeHHEM Tpa(uKOB 3aBUCH-
MOCTH, TIPEJCTABJICHHBIX HA PUCYHKE 5.

Tabmuna 3 — CpaBHUTENBHBIA aHATH3 MacCOBOH JOJIM AMHHOKHCIIOT B %

HanmenoBanue KomoOunuposanuoe | KucnomosouHslit

KOMIIOHEHTa Mook (15%) IPOLYKT
ApTHHUH 0,392 0,379
JIM3UH 0,255 0,207
THPO3UH 0,131 0,149
(deHmaaHuH 0,255 0,322
TUCTUINH 0,145 0,126
JIENIMH+U30JIENIIUH 0,294 0,540
METHOHUH 0,067 0,138
BaJIMH 0,411 0,322
MIPOJIMH 0,431 0,897
TPEOHMIT 0,235 0,230
CepUH 0,235 0,310
CepUH 0,274 0,253
140007051 0,274 0,310
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AUUWH

 Kom6uHMposaHHoe monioko | 0,392 0,255(0,131

0,255 0,145

0,294 0,067|0,411| 0,431 | 0,235| 0,235| 0,274 0,274

B KMCAOMO/IOYH B NPORY KT 0,149

0,379(0,207

0,322 0,126

0,54 | 0,138/0,322|0,897| 0,23 | 0,31 0,253/ 0,31

PI/ICyHOK 5 - Fpaq)I/IKI/I 3aBUCUMOCTH COACPIKAHUSA AMHUHOKHCIIOT B KOM6I/IHI/IpOBaHHOM MOJIOYHOM CbIpbC U KHCJIO-

MOJIOYHOT'O ITPOJAYKTa
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Pe3ynbTaThl aMUHOKHCIIOTHOTO COCTaBa Kak
WCXOIHBIX, TaK ® KOHEYHBIX TIPOJYKTOB
CBUETEJIICHTBYIOT O HAJMYANA TaKUX KOMIIOHEH-
TOB KaK apryHUH, JIM3UH, TAPO3UH, ()eHUIIATaHVH,
TUCTUAWH, JCHIIWHTH30JICHIINH, MCTHOHWH, Ba-
JIVH, TPOJIMH, TPEOHWI, CEpHH, AJIAHWH U TJIHNIIHH,
KOTOpBbIC HUIPAlOT BAXHYIO POJIb B OOMEHHBIX
MpoIleccax YeI0BEUECKOr0 OpraHu3Ma U JOKa3bl-
BalOT OWOJIOTUYECKYI0 IIEHHOCTh ITOJY9€HHOTO
HaMH KUCJIOMOJIOYHOTO MPOTYKTA.

Koneunslili pesyapTar HcciaeoBaHUM CoO-
CTOUT B pPa3pabOTKEe TEXHOJOIMHM IPOHM3BOICTBA
HOBBIX MOJIOYHBIX HPOAYKTOB (D)YHKLIHOHAJIBHOTO
HasHavyeHus [15]. M3ydeHHbIii HaMu cocTaB WC-
XOIHBIX U KOHEYHBIX NPOAYKTOB IO3BOJIMI pa3-
paboTaTh TEXHOJOTHIO MPOU3BOICTBA KUCIOMO-
JIOYHOTO TPOJYKTa, MOITYYEHHOTO U3 KOMOMHUPO-
BaHHOTO MOJIOYHOTO CHIPbSl C 0OOTAIlICHHEM JKC-
TPAaKTOM PacTUTEIBHOrO ChIpbsl. [IpoekT TexHoI0-
THYECKOM CXeMBbI IPEJCTABIEH Ha PUCYHKE 6.

HpHeM_Ka HCXOTHOTO
MOJIOTHOTO CBIPBS

¥
¥
KOPOBBG MOJIOKO

OuncTKa
—~

KoO6sl1be MOTOKO

OdrcTKa

i

CmemmBaHme (KOMOHHHPO-
BaHUe)

85% KOpoBBEro MOIOKa
15% KoORIREro Mooka

PactutensHsIil

OKCTPaKT, |
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3akniouenue, 661600bl

[IpoBeneHHple uCCIEAOBAaHUS TTO3BOJIWIN
OTIPENIENIUTh (PUIUKO-XUMHUECKUH, MUHEPATbHBIN
Y aMHUHOKHUCJIOTHBIN COCTaB MPOJYKTOB, MOJy4YeH-
HBIX B XOJI¢ BBITTOJNHEHUsI 3aIUIaHUPOBAHHBIX 3Ta-
MOB TI0 TeME AUCCEPTAIMOHHOTO WCCIEeIOBAHUS
0 pa3paboTKe U U3YYCHHIO OMOTEXHOJOTHUCCKUX
ACTIEKTOB TEXHOJIOTHH TPOHM3BOJICTBA KHCIOMO-
JIOYHOTO TPOAYKTa M3 KOMOWHHUPOBAHHOTO MO-
JIOYHOTO CBHIPhS C TOCIEAYIOMUM OOOTaleHueM
PaCTUTEIbHBIMHU 3KCTPAKTaMH.

YCTaHOBIIEHO, YTO COACpPKAHUE MUHEPaIb-
HBIX DIJIEMEHTOB KHCIOMOJIOYHOTO TIPOJYKTa,
HE3aBHCHUMO OT COOTHOINEHHUS KOMOWHHPOBAHHS
JIBYX BUJOB MOJIOYHOTO CHIPbS, U3 KOTOPOTO OH
MOJTy4YeH, MPAKTHYECKU OJMHAKOB, YTO YKa3bIBAET
Ha OTCYTCTBHE BJIHUSHHUS COCTaBa KOMOWHHPO-
BaHHHUS ISl TaKMX MHKpPO3JIEeMEHTOB, Kak Ca u
Mg. Hebonbiioe camkenue conepxanus P, K, Na
u S, HaOmogaercs y oOpasma Ne2, 4To MOMKET
CBUJICTEILCTBOBATh O IMOTPEIIHOCTH PE3yJbTaTOB
M3MEPEHHH.
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PesynbTathl ciekTpodoTOMETpHYECKOTO
JNETEeKTUPOBaHUsI 00pa3loB KOMOMHUPOBAHHOTO
MOJIOYHOTO CBIPbSI U KHCJIOMOJIOYHOTO HPOIYKTa
Ha KanmwoisapHOM anektpodopese «Kamens 105
M) 1okasanu Haaudhe B HUX 13 BHIOB aMHH-
OKHCJIOT, TOBBIIIAIONINX OWOJIOTHYECKYIO IIeH-
HOCTBH KHCIIOMOJIOUYHOTO IpoaykTa. IIpoBeneHHbIN
CPaBHUTEJBHBIA aHAIN3 MAacCOBOW IO aMHHO-
KHACJIOT B JABYX oOpa3liax B 3aBUCHMOCTH OT
COJIep)KaHUsI aMUHOKHUCIIOT B MCCIEAYEMBIX HpO-
OYKTaxX I03BOJISIET CHENaTh BBIBOA O TOM, YTO
AMHHOKHUCIIOTHBI COCTaB KOHEYHOTO KHCIIOMO-
JIOYHOTO NPOAYKTA HACHTHYEH HCXOJHOMY MO-
JIOYHOMY CBHIPBIO, U3 KOTOPOI'O OH IOJy4YEH, YTO
CBUJICTENLCTBYET O MUHHUMAJIBHOM BIUSIHUU TIPO-
[IECCOB 3aKBACKW KOMOWHHPOBAHHOT'O MOJIOKA Ha
KayecTBO KOHEYHOT'O KUCJIOMOJIOYHOTO MPOAYKTA.

Kondnukr unrepecos

Bce aBTOpBI MpounTaN M 03HAKOMIICHBI C
coJiep)KaHHEM CTaTb M HE UMEIOT KOH(QIMKTa
HHTEPECOB.
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RESEARCH OF THE NUTRITIONAL VALUE OF FUNCTIONAL
PURPOSE MARSHMALLOWS

E.CH. BAZYLKHANOVA* ™+

YU.G. PRONINAﬁ , ZH.S. NABIEVA, = | A.l. SAMADUN **

(«Almaty Technological University» JSC, Kazakhstan, 050012, Almaty city, Tole bi str., 100)
Corresponding author e-mail: 66bel@bk.ru*

This scientific article presents the results of studying the nutritional value (vitamins, antioxidants, organic ac-
ids) of marshmallows based on local vegetable raw materials (cranberries, currants, strawberries, apples) with the
addition of powders from medicinal herbs (sea buckthorn leaves, St. John's wort, rosehip) in order to widen the as-
sortment of immunostimulating confectionery for functional purposes. Based on the results of scientific research,
the highest content of antioxidants is found in currant-apple and apple marshmallows (1.19 mg /100 and 1.15
mg/100g), most of the B vitamins: Bz in apple marshmallows with the addition of sea buckthorn leaves (0.191 mg
/100g); vitamins B2 (0.511 mg /100g) and Bs (0.099 mg / 100g) in currant-apple marshmallows with the addition of
St. John's wort; Bs in cranberry-apple marshmallows with the addition of sea buckthorn leaves (0.022 mg / 100g).
Vitamin C content prevailed in strawberry and apple marshmallows, 0.109 mg/100g and 0.284 mg/100, respectively.
All types of marshmallows with the addition of powders from medicinal herbs also distinguished themselves by a
high content of organic food acids. Thus, it should be noted that the developed assortment of marshmallows has op-
timal indicators of nutritional value and meets the requirements for functional confectionery products.

Keywords: marshmallows, vitamins, antioxidants, medicinal herbs, vegetable raw materials,
confectionery.

OYHKINOHAJIABI MAKCATTAYbI 3E@UPJIEP/IIH
TAFAM/BIK KYHAbUIBIFBIH 3EPTTEY

FO.I'. [IPOHHUHA, 2.Y9. BA3BIVIXAHOBA* , ’K.C. HABUEBA, A.1. CAMAJYH

(«Anmatel TexnonorusiabIK yausepeuteri» AK, Kazakcran, 050012, Animatsl K., Tesie 6u ko, 100)
ABTOP-KOPPECTIOHICHTTIH AJIEKTPOHABIK HoIITackl e-mail: 66bel@bk.ru*

byn zoiibimu maxanaoa QyHKyuoHAanNObl MAKCAmMmazol UMMYHOBIK JCylieHi pemmeimin KoOHOUMmMepiK
OHIMOEPOiH accopmumMeHmin KeHeimy MaKcamulnoa 0Ipinik wenmepoen (Wblp2anax HeanblpaKmapvl, WAUKypai,
UMMYPbIH) QIbIHZAH YHMAKMAP KOCLUIRAH MHcepinikmi 0ciMOIK wuKizamuvl (MyKICUOCK, Kapaxam, KYaAnvlHall,
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anima) Hezizinde dcacanzan  3eupnepoiry, MazamowblK  KYHObLUbIZbIH  (0apyMendep, aHMUOKCUOAHmMMap,
OP2AHUKAIBIK KbIUWKBLIOAP) 3epmmey Hamudicenepi kenmipineen. Folnvimu 3epmmeynepoiy nomudicenepi 6oiiviHua
AHMUOKCUOAHMMAPObIH, eH KOn Mme.iuepi Kapakam-aama dxcane aima segupaepinde (1,19 me/100 rncone 1,15
Mm2/1002), B moovinoazot 0apymendepoin, kon onizi: B1 (0,191 m2/1002) wivipzanax, scanvipakmapul KOCbLI2AH AIMa
3eupinoe; B2 (0,511 me/1002) xncane Bs (0,099 m2/1002) wiaiikypaii Kocwinzan kKapaxam-aama 3egupinde; Bs
WIBIPAHAK HCANBIPAKMAPBL KOCBLI2AH MYKicuoek-aama 3egupinoe (0,022 me/1002) 6010b1. C 0apymeniniy Kypamol
KYnoiHaili Men anma 3epupnepinode 6acvim 601001, caiikecinue 0,109 m2/100 2 scone 0,284 m2/100 Kypaowt. [Japinik
wienmepoeH AIbIH2AH YHMAKmMap KoCuli2an 3eupnepoiy 6apnvik mypiepi op2anuKkansvik KblKbli10apobl Hco2apbl
KypamvimeHn epexkuenendi. Ocovlnaiima, 3eupnepoin a3ipaenzen accopmumenmi mazamovlK KYHObLIbIKMbIY
OHmMaiinpl Kepcemkiwimepine ue eKkeHin ycane GyHKYUUOHAIObL MAKCAMMAbl KOHOUMEPJIIK OHIMOepze KOUbL1amblH
mananmapeza xcayan 6epeminin aman 6mKeH HcoH.

Herisi ce3nep: 3edupiep, 1opymeHaep, aHTHOKCHAAHTTAP, JIPLIiK 1IenTep, oCiMAIK TeKTec
IMKi3aT, KOHIUTEPJIIK OHiMaep.

WCCJIEJOBAHUE IMMAIIEBOM IEHHOCTHU 3E®UPOB
OYHKIIMOHAJIBHOI'O HASHAYEHUSA

[0.I". [IPOHHHA, 2.49. BA3BI/IXAHOBA*, 2K.C. HABUEBA, A.U. CAMA/[VH

(AO «AMaTHHCKUI TeXHOJIOrMYecKuii yuuBepcuTe», Kazaxcran, 050012, r. Anmarsl, yii. ToJsie 6u, 100)
DreKTpOoHHAsK OYTa aBTOpa KoppecnoHaenra: 66bel@bk.ru*

B oannon nayunoii cmamse npusedeHvl pe3yibmantvl U3y4eHUs RUWLEEOH YEHHOCIU (6UMAMUHbBL, AHMUOK-
CUOAHMBL, OpP2aHUYeCKUEe KUCONbL) 3ehUupo8 HA OCHOBE MECHIHO20 PACHMUMENbHO20 CbIPbA (KNI0K6A, CMOPOOUHA,
KyOHUKa, A0710Ku) ¢ 006asi1eHuem NOPOUIKO8 U3 1eKAPCMEEHHBIX mPae (MUcmovsa 001enuxu, 36epodoil, WUNOGHUK)
6 Uenax pacuiupenus accopmumMeHma UMMYHOCHUMYIUPYIOUIUX KOHOUMEPCKUX U30eaull (YHKYUOHATbHOZ0
nazuauenusn. Ilo pezynemamam Hayunslx ucciedo6anuil, Hauboabuiee KOAUUECM B0 AHMUOKCUOAHNIO8 COOEPIHCUM -
¢ 6 cMOpPOOUH060-a610uHOM U A0n0uHOM 3epupax (1,19 m2/100 u 1,15 m/1002), bonvman uacmo eumamuHos
epynnot B: B1 ¢ abonounom 3egupe ¢ oobasnenuem nucmoee oonenuxu (0,191 me/1002); eumamunvr B2 (0,511
m2/1002) u Bs (0,099 m2/1002) 6 cmopoounoso-aonounom 3egupe ¢ 0obasnenuem 36epodos; Bs e Kniokeenno-
A010unOM 3epupe c 0obasrenuem nucmoes oonenuxu (0,022 me/1002). Codeporcanue sumamuna C npeodnaoano 6
KAyOHUuUHOM U A0104HOM 3eupax, 0,109 m2/1002 u 0,284 m2/100 coomeemcmeenno. Bee euowt 3egpupos ¢ oovas-
JleHuem HOPOWIKO6 U3 NeKAPCMEEHHBIX MPAE MAKICe OMIUYUTIUCE 6bICOKUM COOEPIHCAHUEM OP2AHUYECKUX Ruuje-
evix kucnom. Taxum odpazom, HeoOX00UMO ommemums, YmMo papadomantsvlii accopmumenm 3eupos oonadaem
ONMUMATILHOIMU NOKA3AMENAMU NUWCE0 YEHHOCU U omeeuaem mpedoeanuam K KOHOUMEPCKUM U30eUAM
dynKyuonanvho20 Haznayenus.

KiioueBble ciioBa: 36(1)]([[)1)], BUTAMHUHbI, AaHTHOKCUAAHTBI, JIECKAPCTBCHHbLIC TPaBbl, PACTUTEC/Ib-
HO€ CbIPbE, KOHAUTCPCKUEC U3AECTUS.

Introduction tritional aspects, including vitamins, antioxidants,

The enhancement of confectionery technol- and organic food acids.
ogy through the incorporation of functional ingre- Vitamins are multifunctional and play a
dients into the formulation allows for a scientifi- crucial role in the functioning of the immune sys-
cally grounded approach to addres the challenge tem. In this regard, the study of vitamins allows us
of expanding their assortment and ensuring wide- to determine their content in plant-based products,
spread consumption in everyday life [1]. In this compare them with the body's daily nutritional
regard, researchers from Almaty Technological needs, and make necessary adjustments to the diet
University conducted a scientific project to ex- when needed [10]. Antioxidants are substances
plore local plant-based raw materials and medici- capable of reducing the level of free radicals and
nal herbs. The aim was to identify optimal com- protecting the macromolecules of living cells. The
ponents for developing advanced technology for determination of antioxidant content in food prod-
immune-boosting confectionery products [2-9]. ucts is based on the necessity of maintaining anti-
Subsequently, this study led to the formulation of oxidant balance in the body. Recent studies indi-
a functional marshmallow technology, accompa- cate that the use of antioxidants can reduce in-
nied by an examination of its microbiological, flammatory processes in the body and improve
physicochemical, rheological parameters, and nu- organ function [11]. Organic food acids are im-
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portant components for the proper functioning of
the human body as they participate in metabolism
and stimulate the secretion of digestive juices.
Berries, fruits, vegetables, leafy greens, and others
are considered natural sources of these acids. In
the production of food products, food acids play a
crucial role in shaping the taste and aroma of the
finished goods [12,13].

Materials and research methods

The objects of the study were as follows:
apple marshmallow (control) without the addition
of medicinal herbs, cranberry-apple marshmallow
with the addition of sea buckthorn leaf powder,
blackcurrant-apple marshmallow with the addition
of St. John's wort powder, strawberry marshmal-
low with the addition of rosehip powder, and ap-
ple marshmallow with the addition of sea buck-
thorn leaf powder.

The quantitative determination of the mass
fraction of water-soluble vitamins of the B group
was conducted using capillary electrophoresis.
The determination methodology is based on the
migration and separation of the free forms of the
analyzed water-soluble vitamins under the influ-
ence of an electric field, with registration at a
wavelength of 200 nm of their electrophoretic
mobility. The determination of vitamins B1, B2,
B3, B5 (niacin), B6, and B9 was carried out in the
capillary zone electrophoresis mode [14].

Antioxidants were determined using the
method of measuring the mass fraction of antioxi-
dants by measuring the strength of the electric cur-
rent arising from the oxidation of antioxidant mole-
cules on the surface of the working electrode at a
certain potential [15]. The study of organic acids
was determined by the capillary electrophoresis sys-
tem. This method is based on the migration and sep-
aration of anionic forms of the analyzed components
under the action of an electric field due to their dif-
ferent electrophoretic mobility [16].

Results and discussion

Table 1 reflects the data on the results of
determining the quantitative content of vitamins in
5 types of marshmallows, including the control
sample. From this table, it can be inferred that the
highest amount of Vitamin B1 (thiamine hydro-
chloride) among the functional products under
investigation is present in the apple marshmallow
with added sea buckthorn leaves - 0.191 mg/100g.
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This vitamin in the control sample, blackcurrant-
apple, and strawberry marshmallows is found at
approximately the same level within the range of
0.154-0.157 mg/100g. In comparison with the ap-
ple marshmallow, the amount of thiamine hydro-
chloride in the cranberry-apple marshmallow is
23% lower, at 0.148 mg/100g. Vitamin B1 is an
essential water-soluble vitamin with crucial im-
portance for carbohydrate catabolism, amino ac-
ids, and gluconeogenesis [17].

Riboflavin (Vitamin B2) exhibits signifi-
cant antioxidant activity in neutralizing radicals
within food products. The blackcurrant-apple
marshmallow with added St. John's wort contains
the highest Vitamin B2 content at 0.511 mg/100g.
In comparison, the riboflavin content in the con-
trol marshmallow is 11% lower, 19% lower in
cranberry-apple marshmallow, 5% lower in
strawberry marshmallow, and 17% lower in apple
marshmallow with added sea buckthorn leaves.

Nicotinic acid (Vitamin B3) was found at
0.074 mg/100g in cranberry-apple marshmallow,
which is 48% higher than in apple marshmallow.
Vitamin B3 is essential for all living cells and is
effective in reducing cholesterol levels. The high-
est vitamin B5 content was found in cranberry-
apple marshmallow 0.022 mg/100g, followed by
currant-apple sample, control sample, apple sam-
ple with sea buckthorn leaf addition and strawber-
ry marshmallow, inferior to cranberry-apple
marshmallow by 23%, 27%, 32% and 50%, re-
spectively. A group of experts on dietary products
defined reference values of pantothenic acid and
established adequate intake levels for different age
groups, taking into account its role in energy me-
tabolism [18].

The highest amount of pyridoxine (Vitamin
B6) was identified in blackcurrant-apple marsh-
mallow at 0.099 mg/100g. In cranberry-apple and
strawberry marshmallows, its quantity was three
times less compared to blackcurrant-apple
marshmallow (0.030 and 0.028 mg/100g, respec-
tively). Vitamin B6 is essential for the synthesis
of blood cells and hemoglobin, and it also con-
tributes to the efficient digestion of protein-rich
foods. Scientists have proven the beneficial ef-
fects of pyridoxine on the health of women suffer-
ing from pregnancy-related nausea [19].
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Table 1 — Content of vitamins and antioxidants in functional marshmallows

Apple Cranberry-apple Blackcurrant- Strawberry Apple marsh-
marshma | marshmallow apple marshmal- | marshmallow mallow with
llow with the addi- | low with the addi- | with the addi- | the addition of
(control) tion of sea tion of St. John's | tion of rosehip | sea buckthorn
buckthorn leaf wort powder powder leaf powder
powder
Vitamin B1 (thiamine
hydrochloride), 0,157 0,148 0,156 0,154 0,191
mg/100g
Vitamin B, (riboflavin), | 4 454 0,413 0,511 0,483 0,424
mg/100g
Vitamin Bs (nicotinic
acid), 0 0,074 0 0 0,142
mg/100g
Vitamin Bs (pantothenic
acid), 0,016 0,022 0,017 0,011 0,015
mg/100g
Vitamin Be (pyridoxine), 0 0,030 0,099 0,028 0
mg/100g
Vitamin By
(folic acid), mg/100g 0 0,005 0,009 0 0,010
Vitamin C (ascorbic ac-
id), 0 0,086 0,090 0,109 0,284
mg/100g
Antioxidants, 0,92 1,05 1,19 0,99 115
mg/g

According to the research, vitamin B9 (folic
acid) was found in three types of marshmallows. In
cranberry-apple marshmallow, its content is 0.005
mg/100g. In blackcurrant-apple and apple marsh-
mallows with the addition of sea buckthorn leaves,
the content of folic acid was 44% and 50% higher,
respectively, compared to cranberry-apple zephyr.
Folic acid strengthens blood vessel walls and con-
tributes to the normal functioning of the heart. Re-
cent studies have explored the production of folic
acid under the influence of lactic acid microorgan-
isms in the production of dairy products [20].

Vitamin C is an essential micronutrient for
human health since its biochemical mechanism is
related to its antioxidant capacity [21]. This acid
was detected in all marshmallows except the con-
trol sample: in apple marshmallow with sea buck-
thorn leaves (0.284 mg/100g), then 2.6 times less
in strawberry marshmallow (0.109 mg/100g), 3.3
times less in cranberry-apple (0.086 mg/100g) and
currant-apple marshmallows (0.090 mg/1009)
compared to apple marshmallow with sea buck-
thorn leaves.

Antioxidants play an important role in the
immune system [22]. They protect the body's cells
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from damage caused by reactive oxygen species
and the aggressive behavior of free radicals. The
most antioxidants were found in blackcurrant ap-
ple marshmallow (1.19 mg/g), followed by apple
marshmallow with sea buckthorn leaves, cranber-
ry apple marshmallow, strawberry marshmallow,
and apple marshmallow (control), which were
inferior to blackcurrant apple marshmallow by
3.4%, 11.8%, 16.8%, and 22.6% respectively.

The results of the study on the content of
organic food acids in functional marshmallows are
presented in Figure 1. The cranberry-apple
marshmallow has a predominance of oxalic acid
(70 mg/l), while the currant-apple marshmallow
has the highest content of formic acid (255 mg/l).
The levels of tartaric acid were found to be 1.5
times lower in cranberry-apple marshmallow (160
mg/l), 1.8 times lower in apple (control) (140
mg/l), 1.9 times lower in strawberry (135 mg/l),
and almost 2 times lower in apple marshmallow
with sea buckthorn leaves (130 mg/l) compared to
currant-apple marshmallow. Additionally, tartaric
acid was found to be 230 mg/l higher in strawber-
ry marshmallow and 200 mg/l higher in currant-
apple marshmallow.



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

600
_ 500
E“ 400

o
=
=

200

Acid contents, 1

Oxalic acid  Formic acid Tartaric acid  Malic acid

ENel 60 140 0

N2 70 160 0
Ne3 60 255 430
Ne4 45,5 135 230

B Ne3 50 130 0

Succinic

" " I i I ‘

Citric acid acid Lactic acid
380 170 370 95
390 200 170 0
600 550 105 0
500 230 0 0
310 135 380 0

Figure 1 — The content of organic acids in functional marshmallows: Nel (apple marshmallow (control)), Ne2 (cranber-
ry-apple marshmallow with sea buckthorn leaves), Ne3 (currant-apple marshmallow with St. John's wort), Ne4 (straw-
berry marshmallow with rosehip), Ne5 (apple marshmallow with sea buckthorn leaves).

The currant-apple marshmallow had the
highest amount of malic acid at 600 mg/l, fol-
lowed by strawberry at 500 mg/l, cranberry-apple
at 390 mg/l, control at 380 mg/l, and apple
marshmallows at 310 mg/l. Additionally, the cur-
rant-apple marshmallow was found to have a high
citric acid content of 550 mg/L. The strawberry
marshmallow contained 58% of the content, while
the cranberry-apple marshmallow contained 63%.
The control marshmallow sample had 69% of the
citric acid content and the apple marshmallow
with sea buckthorn leaves contained 75% less of
the citric acid than the currant-apple marshmal-
low. The control marshmallow and the apple
marshmallow with sea buckthorn leaves contained
similar amounts of amber acid (370 and 380 mg/I,
respectively), while the cranberry-apple marsh-
mallow contained 170 mg/l and the currant-apple
marshmallow contained 65 mg/l less (105 mg/l).
Lactic acid was only detected in the control sam-
ple of marshmallow, at a concentration of 95 mg/I.
The determination of organic acid content enables
the monitoring of sensory properties and quality
control of food products [23]. The acids present in
marshmallows contribute to slowing down oxida-
tive processes, maintaining the conditioned alka-
line pH of the environment, and preventing the
development of pathogenic fungi, molds, and bac-
teria, resulting in the preservation and microbio-
logical safety of finished products.

Conclusion

The presented assortment of marshmallows,
made from fruit and berry raw materials with the
addition of medicinal herbs, has higher nutritional
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value compared to the control sample, as shown by
the results of the scientific research. This confirms
the validity of the selected plant raw materials.

As a result, the implemented marshmallow
technologies incorporating local plant raw materi-
als contribute to enhancing the quality of end
products and broadening the variety of im-
munostimulant confectionery items with function-
al benefits.
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DEVELOPMENT OF COMPOUND FEED RECIPES FOR BROILER
CHICKENS (13-28 DAYS) USING VERMICULITE
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Recently, in the CIS countries and abroad, to compensate for the mineral deficiency of feed rations and re-
duce their cost, substances of natural origin have increasingly begun to be used: zeolites, travertines, sapropels, ben-
tonites, etc. The prlackblem of the widespread use of natural minerals in the diet of farm animals and poultry repre-
sents a pressing issue, given their distinctive properties, waste-free technology, environmental friendliness, and rela-
tively low cost. One of these minerals suitable for use in poultry nutrition is vermiculite (hydromica, hydrous silicate
of magnesium and iron of variable composition). The purpose of the study is to determine the physicochemical com-
position of vermiculite from the Kulantau deposit, and its use as a mineral in the production of animal feed and de-
velopment of compound feed recipes for broiler chickens Cobb500. The physicochemical parameters of vermiculite,
a natural mineral, have been determined. The research analyses were carried out in the research laboratory for as-
sessing the quality and safety of food products of the Almaty Technological University. Feed recipes were developed
at LLP “AGRO FIT KAPSHAGAY”. The compound feed recipes for Cobb 500 broiler chickens of 13-28 days were
tested at JSC “Alel agro”, in poultry house No. 3.

Keywords: mineral, vermiculite, formulation, broiler chickens, compound feed.

PA3PABOTKA PEIENITOB KOMBUKOPMOB JIJIS HBIILJIAT-EPOMJIEPOB (13-28 THE) C
HNCIIOJBb30OBAHUEM BEPMUKYJIUTA

'\C.T. KUEHFAEBA, *A.M. EPMYKAHOBA, *Z1.C. KVJIFTAEBA, °*I H. CTAHKEBHUY

(*AO «AnTMATHHCKHII TEXHOJOTHIECKHI yHUBepcHTeT», Kazaxcran, 050012, r. Aamarsl, yi. Tose 61, 100
2 HAO «Kocranaiickuii pernonajibHblii yausepcurer» uMenu A. Baiirypebinosa, Kazaxcran,
110000, r. Kocranaii, yi. BaiirypcoinoBa, 47,
3 «Opecckuii HAMOHAIBLHBII TEXHOJIOIHYeCKHii yHuBepcuTeT» YKpauna, 65039, r. Ogecca, yia. Kanarnas, 112)
DeKkTpoHHas 0YTa aBTOpa KoppecnonaenTa: sauleturgan@mail.ru*

B nocneonee spemsa ¢ cmpanax CHI u 3a pybeincom 0na KOMREHCAUUU MUHEPAIbHOU HEOOCHMAMOUHOCU
KOpMOBBIX PAUUOHOG U UX YOeuleslenus éce yauie Cmaiu nPUMEHAmMs 6euiecmea nPUpPoOHO20 NPOUCXOHCOCHUA:
yeonumol, mpagepmunsl, canponenu, denmonumsl u op. Ilpoonema wiupoKozo ucnons308anus nPUPOOHLIX MUHE-
Panoe ¢ cocmase payuoHa CenbCKOXO3AUCHBEHHBIX HCUGOMHBIX U RMUUbL NPEOCMAagiAem 6ecbMa AKMYaibHYyI0
3a0ayy, C6A3AHHYIO C UX YHUKATbHOIMU CBOUCHEAMU, DE30MXOOHOI MEXHOI02Uell, IKOTI0ZUUECKOIl De38PEOHOCHLbIO,
CPaGHUMENbHO HU3KOU cmoumocmoio. OOHUM U3 MAKUX MUHEPATIO8, RPU2OOHBIX 014 UCHOJIb308AHUA 6 RUMAHUU
RMUYbL AGNACMCA BEPMUKYIUNL (2UOPOCTIIOOA, 60OHBIIL CUIUKAM MAZHUA U Jicele3a nepemennozo cocmaea). Llenvio
UCCTIe006ANHUA AGNACMCA ONpedesieHue PU3UKO-XUMUUecKozo cocmaesa éepmurkyruma Kynanmaycrkozo mecmopoaic-
Oenus, UCNOIb306ANHUE 6 Kauechee MUHEPANa nPU RPOU3E00CHmee KOMOUKOPMOG U PA3PAdGOmMKA peyenmos Komou-
Kopmog 0na yvinaam-opoiiiepos Kooo 500. Onpedenensvt pusuko-xumuueckue nokazamenu npupooHozo MuHepanda
eepmuKyuma. AnAIU3bl UCCI1e008AHUA 6LINOSIHANIUCE 6 HAYUHO — UCCAE008AMENbCKOU 1a00pamopuu no oyenke
Kauecmea u 6e30nacHoCmu nPo0060IbCMEEHHbIX NPOOYKMo8 Anmamunckozo Texnonozuueckozo Ynusepcumema.
Peyenmut komouropmoe 6vinu paspaomansi ¢ TOO «AI'PO ®HUT KAITIIIATAH». Anpoéayus peyenmog Komou-
Kopmog 01 ubtnasam-opoiinepos Kooo 500 13-28 oneit npoxooum ¢ AO «Anenv azpo», 6 nmuunuxe No3.

KuroueBsble ci10Ba: MUHepaJi, BEePMHUKYJIUT, PeLeNTypa, HbILIATA-0poiijiepbl, KOMOMKOPM.

32


https://orcid.org/0000-0002-20031909
https://orcid.org/0000-0003-0821-9835
https://orcid.org/0000-0001-7623-7993
https://orcid.org/0000-0002-0583-8174
mailto:sauleturgan@mail.ru

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

BEPMUKYJIUTTI KOJJAHA OTBIPBII, BPOIJIEP TAYBIKTAPBIHA (13-28 KYH)
APHAJIFAH KYPAMA KEM PELIENITEPIH )KACAY

'C.T. KHUEHBAEBA, *A.M. EPMYKAHOBA, *J].C. KVJIbTAEBA *I . H. CTAHKEBUY

(*«Aamatsl TexHoIOrMAIBLIK yauBepeuTeTi» AK, Kazakceran, 050012, Aamarthl K., Tese 6u kour., 100,
2«A. Baiitypcbinos ateingarbl Kocranaii enipiik yausepeureri» KEAK,
Kazakcran, 110000, Kocranaii K., baiitypcsinoBa ke., 47,
3 «Opmecca yITTBIK TEXHOJIOTHSUILIK YHHBEPCHTETD YKpauHa, 65039, Onecca, Kanatnas kem.,112)
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Conevr yaxoimma TMJ] endepinde cone wiemenoe xcem pAyUOHbIHOA MUHEPALObl 3AMMApPObIH Hcemic-
neywiinizin emey cone 0napobvl ap3aHoamy yuwiiH maoduzu meKkmec 3Ammap: yeonummep, MmpasepmuHoep,
canponenvoep, OeHmonummep Hcane m.o. K0J10anaovl. AyvlimapyamvliblK HcaAHyapIapvl Men KycmapobiH, payuo-
HbIHOG Maduu MuHepanoapobl KenineHn Koja10aHy onapovly, epeKuie Kacuemmepine, Kaai0blKCbl3 MeXHON0ZUACHIHA,
IKONO0ZUANIBIK 3UAHCBI30BIZIHA HCIHE CATIICHBIPMAIIbL MyPOe MOMeH KYHbIHA 0alnanbicmbl ome 03eKmi maceine
0onvtn maodwvinadvl. Kycmapoviy mamakmauyslnoa Koaoanyea 001amvlH OCbIHOAN MUHEPANOapoviy Oipi-eepmu-
Kynum (2udpociiooa, ayblCnanvl Kypamoazvl MAZHUil MeH memipoiy Cyibl cUnukamesl). 3epmmeyoiy, MaKcamuol
Kapamay ken opubviHblY GEpMUKYIUMIHIN (UIUKA-XUMUAIBIK KYPAMbIH AHBIKIMAY, KYpama dcem OHOIpicinoe
Munepan peminde naiioanany, Kooo 500 opoiinep mayvikmapvina apHanzan Kypama jcem peuenmepin azipaey
0onvin  mabvLiaovl. Bepmuxkynum maoduzu MuHEpanbIHbIH QUIUKA-XUMUATBIK KOPCemKiuimepi aHblKmManobl.
3epmmey manoaynapvlt Anmamsl mexHOIOZUANBIK YHUBEPCUMEMIHIN a3blK - MK OHIMOEpIiHiH canacvl meH
Kayincizoizin dazanay iconinoezi oliblMu-3epmmey 3epmxanacvinoa sxeypeizinoi. Kypama scem peyenmepi "AI'PO
@UT Kanwazaii" JKLLC 6ipaecin sxcacandvl. Ko6o 500 13-28 kyn opoiinep mayviKmapovina apHanzan Kypama ypeem
peuenmepin anpodayuanay «Anenwv azpoy AK-oa Ne3 Kyc yitinoe scacanowt.

Herisri ce3nep: MuHepaJs, BepMUKYJINT, pelentrep, Opoiljiep-TaybIKTapbl, KypaMa sKeM.

Introduction Vermiculite does not burn or disintegrate

Minerals play a crucial role in poultry nutrition and is chemically inert and biostable. It is also
and their standardized use can significantly increase environmentally friendly since vermiculite does
productivity. The lack of mineral substances in the not contain impurities that are carcinogenic or
diet can cause severe harm to poultry farming, re- harmful to human and animal health [6]. The
strain the growth of livestock, reduce productivity, presence of macro - and micro-elements in the
cause diseases and deaths, and worsen the quality of composition of vermiculite in a sufficiently large
products. Fulfillment of these requirements can be amount distinguishes it from other natural miner-
ensured by using compound feeds balanced in all als [7]. Vermiculite provides animals with the
basic nutrients and biologically active substances, as necessary microand macroelements, while also
well as using highly effective special additives, such aiding in the excretion of endo- and exotoxins
as vermiculites [1, 2]. from the body. This prepares the digestive tract

Vermiculite is a promising natural mineral for for better assimilation of essential substances [8].
use in agriculture [3]. It is a silty mineral that is a Vermiculite improves digestive processes by in-
product of weathering or hydrothermal decomposi- creasing the surface area of biochemical reactions
tion of biotite, phlogopite, some chlorites, and other in the intestine and the absorption of low-
silicates rich in magnesium [4]. In the CIS, explored molecular-weight metabolites [9]. Large vermicu-
reserves of vermiculite are concentrated in Russia, lite deposits have been identified in 40 countries
Ukraine, Kazakhstan and Uzbekistan. Russia ranks (the United States, Japan, Italy, Canada, Bulgaria,
third in the world in terms of vermiculite reserves. Hungary, etc.). Although vermiculite has been
Currently, more than 25 deposits located in the found in many parts of the world, only a few
European and Asian regions of the country have sources have undergone industrial development
been explored. The most famous industrial deposits [10]. In Central Asian countries, large vermiculite
of wvermiculite are Kovdor and Potanin. In deposits have been discovered in Kazakhstan,
Kazakhstan the following vermiculite deposits are Kyrgyzstan, and Uzbekistan [11]. Vermiculite is
known: Altyntas, Karatas, Sholak-Kairakty - in the highly absorbent and is used as a carrier for liquid
Aktobe region; Barchin - in the North Kazakhstan nutrients, vitamins, molasses, choline chloride,
region; Neozhidannoe - in the Karaganda region, and other liquid-based medicinal substances [12].
Kulantau - in the Chimkent region [5]. The production technology, experimental studies,

and introduction of biologically active feed addi-
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tives for livestock utilizing vermiculites are rele-
vant and contribute to the sustainable develop-
ment of the agro-industrial sector.

According to the studies by B. Lozowicka,
N. Sarsembaeva, T. Abdigalieva and others, ver-
miculite has been found to be non-toxic to labora-
tory animals in veterinary-toxicological assess-
ments [13]. Broiler chickens raised on a diet con-
taining 5% vermiculite exhibit an average daily
gain of 51 g, compared to the control group's av-
erage of 46.6 g. When expanded vermiculite is
used in conjunction with fishmeal at a rate of 5%
of the dry matter of the diet, the gain increases by
9.1%. The addition of 3 and 5% vermiculite in the
diet of broiler chickens contributed to an increase
in hematological parameters, in particular hemo-
globin levels, by 4,1%. When determining the
content of vitamins in the eggs of the experi-
mental groups of chickens, it was found that the
percentage of vitamin E is higher by 17,2 %, and
vitamin B 6 is higher by 14,7 % compared to the
control group. The experimental groups showed
an increase in calcium content by 0.02% and
phosphorus content by 0.4%.

In broiler duckling’s liver normalization of
the structural and functional state was detected, due
to the optimization of mineral nutrition and the
sorbent properties of the mineral diet which had
vermiculite in an amount of 3% [14]. This suggests
that vermiculite and vermiculite-based feed addi-
tives are highly valuable in nutrition due to their
provision of high-quality minerals.

Thus, in Kazakhstan, there are large re-
serves of vermiculites, but they are not used
enough in the production of animal feed. It is eco-
nomically expedient to incorporate these mineral
feeds in the production of animal feed.

The scientific development of new, more
effective ways to prevent and improve the health
of birds is an urgent task of science and practice.

Numerous studies have established that
these sorbents are non-toxic to animals, do not
pose any teratogenic, mutagenic and organotropic
hazards, and are not chemical stressors. The intro-
duction of these sorbents into the diet can de-
crease the level of toxic substances in the body,
which has a positive effect on the physiological
state and metabolism.

The purpose of the study is to develop reci-
pes for feed recipes for broiler chickens using the
mineral vermiculite.

To achieve this goal, the following tasks
were set:

- To study the physical and technical prop-
erties of the Kulantau vermiculite mineral mines;
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- Study the chemical composition of the
mineral vermiculite;

- Develop feed recipes for broiler chickens
13-28 days old using vermiculite.

Due to a deficiency in mineral elements,
poultry may utilize their body's reserves, includ-
ing those in bones and tissues, to maintain homeo-
stasis of mineral substances. However, this can
result in mineral starvation, leading to various
diseases and metabolic disorders: a decrease in
productivity and reproductive abilities, the birth of
an unviable young animals, and increased feed
cost for product formation. This means that all
minerals should be considered indispensable fac-
tors in poultry nutrition. The significance of the
work lies primarily in the study of the mineral
vermiculite from the Kulantau deposit as a com-
ponent of feed for broiler chickens aged 13-28
days. As well as the development of compound
feed recipes for broiler chickens using the mineral
vermiculite.

Materials and research methods

The development of recipes was carried out
at the feed mill of LLP “AGRO FIT KAP-
SHAGAY?”, located in the city of Konaev.

The object of the study was the vermiculite
of the Kulantau deposit of the Republic of Ka-
zakhstan, purchased from AVENUE LLP.

The subjects of the study are feed recipes for
13-28 days old broiler chickens. And also, the use of
vermiculite from the Kulantau deposit as a compo-
nent in the development of compound feed recipes
for broiler chickens aged 13-28 days.

Research methods:

Physical and technological properties of
vermiculite were determined by:

— Moisture content of compound feed compo-
nents according to State Standard-13496.3-92 [15];

— Volumetric mass and angle of natural
slope of compound feed components according to
State Standard-28254-89 [16];

— Modulus of vermiculite fineness accord-
ing to State Standard-13496.8-72 [17];

— Spectral analysis of mineral raw materials
according to Instruction No. 246 [18].

Results and discussion

Studies have been carried out on the utiliza-
tion of vermiculite from the Kulantau deposit in
the production of feed for broilers.

Veterinary and sanitary studies conducted
on vermiculite from the Kulantau deposit and a
plant located in the South Kazakhstan region al-
low us to conclude that vermiculite of the M150
brand with a particle size of 3 mm, is suitable for
veterinary and feed purposes. Vermiculite has a
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stable chemical composition containing 17% sili-

con, 2,3% calcium, 20,6% iron, 6,3% aluminum,

6,4% magnesium, and 8,1% potassium. Veteri-

nary-toxicological assessment of vermiculite on

laboratory animals has shown that this mineral
does not have toxicity.

The chemical composition of vermiculites
from various deposits is shown in Table 1.

Table 1 — Chemical composition of vermiculites from various deposits

Mines Content of oxides in %
SiOz Ti02 Al,O3 | Fe;O3 | FeO | CaO MgO MnO | Na;Os | KyO | P,Os

Kovdor 38,62 | 08 | 12,15 | 6,29 | 0,62 | 1,82 | 27,76 - - 0,44 -

(Russia)

Barchin 39,77 | 155 | 1554 | 8,01 | 0,29 | 1,89 | 20,87 - 3,74 | 0,96 -
(Kazakhstan)

Kulantau 448 | 24 12,6 9,2 20 | 102 | 7,7 0,2 0,2 45 | 15
(Kazakhstan)

Bear Hill, 36,13 | 0,24 | 139 | 4,24 | 0,68 | 0,18 | 24,84 - - - -
Baltimore (USA)

From the data in Table 1, it is evident that the
chemical composition of vermiculites varies among
different deposits. Determination of the chemical
composition of the vermiculite of the Kulantau de-
posit showed the presence of many important mac-
ro- and microelements: Fe; Os— 9,2 %, MgO — 7,7
%, Na2O3— 0,2 %, K- O — 4,5 %, CaO — 10,2 %, SiO
2— 44,8 %, A1,0 3— 12,6 %, MnO — 0,2 %, etc. The

vermiculites of Kazakhstan deposits contain the nec-
essary macro- and microelements for enrichment of
diets of farm birds.

To incorporate vermiculite into compound
feed for broilers, the levels of toxic elements and
radionuclides were assessed in vermiculite ob-
tained from the Kulantau deposit (Table 2).

Table 2 — The content of toxic elements and radionuclides maximum permissible concentration in the vermiculite of the

Kulantau deposit

Toxic elements

Maximum permissible
concentration, mg / kg

Vermiculite, mg

Mercury (Hg) 0,1 -

Cadmium (Cd) 0,4 -
Lead (Pb) 30,0 0,0002

Fluorine (F) 2000,0 -
Arsenic (As) 15,0 0.001
Chrome (Cr) 3,0 0,015

Content of radionuclides, Bg/kg

Cesium

200

Strontium

100

Table 2 shows that the content of toxic ele-
ments in vermiculite does not exceed the maxi-
mum permissible concentration, and there are no
radionuclides, which indicates the environmental

friendliness of the natural mineral vermiculite of
the Kazakhstan deposit.

The physical and technological properties
of the minerals used in the production of com-

pound feed were determined (Table 3).

Table 3 — Physical and technological properties of the minerals used in the production of compound feed

Physical and technological properties
Mineral raw Mois- Average particle | Bulk density, | Flowability, kg | Angle of repose, | Density, g
materials ture, % size, mm kg/m?3 /cm 2sec hail /fcm?
Limestone flour 7,2 0,55 1380,0 0,023 46,0 2,85
Zeolite 3,8 0-0,5 1482,0 0,071 40,0 2,94
Shungite 0.5 0-0,5 1370,0 0,077 39,0 2,8
Vermiculit 2,9 0,5-0,75 287 0,064 36 1,25

Table 3 shows that vermiculite has good
flowability, moisture 2.9% particle size up to 0,75

mm. Accordingly, vermiculite can be used as a
filler in premixes for broilers.
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A recipe for complete feed for broiler
chickens of the Cobb500 cross at the age of 13-28

days was developed.

Table 4 — Calculated recipe for complete feed for broiler chickens aged 13-28 days with the inclusion of vermiculite.

Compound Amount
Wheat 38,33 %
Corn 17,71 %

Corn germ 8 %

Soybean meal (protein, 44%) | 27,04 %

Flaxseed cake

3,5%

Lysine hydrochloride, 98% 0,35 %

DL-Methionine, 98.5% 0,32 %

L-Threonine, 98% 0,18 %
Table salt 0,15%
Monocalcium phosphate 13%
Limestone flour 12%
Baking soda 0,17%
Sodium sulfate anhydrous 0,25 %
Vermiculite 0,5%
Premix 1%

To study the effects of the natural mineral,
0.5% vermiculite was added to the recipe. The
recipe was developed in collaboration with the
director and technologists of LLP “AGRO FIT
KAPSHAGAY”, which produced 1000 kg of
complete feed for experimental 500 broilers

This recipe is currently being tested by JSC
“Alel agro”, in poultry house No. 3.

The study of vermiculite's physical and
technological properties, as well as its chemical
composition, revealed that it possesses favorable
physical and technological properties and a rich
macro- and microelement composition. Due to the
sterility of natural vermiculites, vermiculite can be
used in the production of animal feed.

Conclusion

To increase productivity and normalize
metabolic processes in poultry, great importance
should be attributed to the use of economically
accessible natural mineral resources, which in-
clude vermiculite. In Kazakhstan, there are large
reserves of vermiculites, but they are not used
enough in the production of animal feed. Kazakh-
stan has vermiculite deposits, which are estimated
by good infrastructure conditions, which implies
the possibility of their effective development for
subsequent use for agricultural purposes.

Determination of the chemical composition of
the vermiculite of the Kulantau deposit showed the
presence in the studied samples of vermiculite of
many important macro- and microelements: Fe;Oz —
9,2%, MgO — 7,7%, Na.Oz — 0,2%, K.O — 4,5%,
CaO - 10,2%, SiO, — 44,8%, A1,0; — 12,6%, MnO
—0,2%, etc. The vermiculites of Kazakhstan depos-
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its contain the necessary macro- and microelements
for the enrichment of broiler rations of. Therefore,
the use of environmentally friendly natural minerals
in the production of compound feed, in the feeding
of farm birds is an important direction in the Repub-
lic of Kazakhstan.

A recipe for complete feed for broiler
chickens of the Cobb500 cross aged 13-28 days
has been developed.

Testing of recipes for broiler chickens
Cobb500, 13-28 days takes place at JSC “Alel
agro”, in poultry house No. 3.
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DEVELOPMENT OF BIOPOLYMER BASED COLORIMETRIC INDICATOR FOR
MONITORING OF MEAT AND FISH FRESHNESS
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The need to extend food products’ shelf lives is growing as a result of efforts to cut expenses and minimize
food waste. The food industry is interested in solutions that would make it easy to keep food fresh and safe for as
long as the product is on sale. The purpose of the study is to develop a biopolymer-based colorimetric indicator for moni-
toring of meat and fish freshness. The significance of the research is to provide food safety via control of the freshness
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using green and cheap methods. The objects of the study are natural and artificial indicators. The paper presents nat-
ural indicators such as curcumin, pomegranate, beetroots, and carrot juice which were incorporated into the compo-
sitions of food freshness indicators. The obtained indicators were compared with an artificial indicator, bromothy-
mol blue, and phenol red, concerning their volatile amine monitoring. Additionally, a model of volatile amine release
based on the different ammonia solutions was applied in the research. The response of freshness indicators was es-
timated by the observation of color changes. Compared to the artificial indicators, the curcumin and pomegranate
juices gave a similar response. Beetroot and carrot juices did not provide a desirable color change. Further research
was made on the development of biopolymer containing freshness indicators based on bromothymol blue and phenol
red. The indicators were evaluated for their response to the spoilage of fish and meat samples in the test tubes and in
food packaging. Thus, two artificial indicators could be incorporated into effective food freshness indicators for
smart packaging.

Keywords: meat, fish, food spoilage, indicator, biopolymer.
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LTv1zetn0apovt KpicKapmy yHcaHe a3vlK-myjliK KaloblKmapovlh O0apylHuia azaimy dpeKemmepiniy Homudice-
CiHOe a3blK-mynikmi cakmay mep3imin yzapmy Kaxcemminici apmoin keneoi. Tamax, onepracioi enimoepoi mapamy
Ke3inoe jcana dHcaHe Kayinciz cakmayowl jceHiioememin uwiewiimoepze Kbi3bl2yUibliiblK MAaHbIMaobl. 3epmmeyoin
Makcamovl — em NeH OaIblKmuly 0a12bIHObIZBIN 0aKbLIAY YWin Ouonoaumepnep He2izinoe Koa0pumMempusivlK
UHOUKAmOp xecacay. 3epmmeyoiy, 03eKminizi Heacwll Heane ap3an 20icmepoi naildananvin 6ai2blHObIKMbL 0AKbLIAY
apKplIbl A3bIK-MyJiK Kayincizoiczin Kammamacwvlz emy 601vin maoviiadvl. Marxanada ma2amowlk 6a1261H0bIK KOpce-
mKiwmepiniy Kypamvina Kipemin KypKyMUH, aHap, Kbi3vliuid, c20i3 WiblPbIHOAPLIHLIY, Madu2u UHOUKAMOpP1apsl
Oepinzen. Anvinzan maducu UHOUKAMOPAAP YWIKbIUL AMUH MOHUMOPUHZSL YWIH JHCACAHObl UHOUKAMOpPaap
OpOMmMUMON KOK JHcone (enon Kvizvlavimen canvicmuipovliovl. Convimen xamap, 3epmmeyoe apmypai ammuax
epiminoinepi nezizinoe yuina amunoepoi wivizapy mooeni Konoanwvliovl. banzvinovlK kopcemKiutmepiniy peakyusacol
myc o3zepicmepin oaiiKay apkplivl 0azananovl. Kacanovl KepcemkiuimepmeHn canblCmblpeanoa, KypKyMuUH MeH
anap wulpviHbl YKcac Homudice 6epoi. Kvizviiuia meHn cafiz wmvlpolHOGpPbl Kaxcemmi mycmi 032epmyoi KAMmamacol3
emnedi. bpommumon Kok icane henon Kbizvl HeziziHOezi 0anblHObIK KOpcemKiwmepi 6ap ouonoaumepoi rncacay
Yuwiin ooan api zepmmeynep xicypeizindi. Kopcemkiuwimep colHayblKmapoazvl y3eaHe mazamobly KAanmamanapoazol
0anvlK nen em yncinepiniy Oy3vlaybiHa peaxyuacvimen oazanandvl. Ocvlnanuia, eKi Hcacandbl UHOUKAMOPOb
cmapm opay yuwiin muimoi mazam 6an2viHOblK KOpcemkiuimepine Kocyea 601abol.

Herisri ce3nep: er, 0aibIK, TAFaMHBIH 0Y3bLIYbl, HHIMKATOP, 0MONOJIUMEP.

PABPABOTKA KOJTOPUMETPHYECKOI'O HHIAUKATOPA HA OCHOBE BUOITIOJIMMEPA
JJIs1 MOHUTOPHUHI'A CBEXKECTHU MSCA U PbIBbI
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Heobxooumocmp npoonenusn cpokog 200Hocmu npoOyKmose RUManusa pacmem 6 pe3yivmame YCUiuii no co-
KpauieHuro pacxo006 u MUHUMUIAUUYU RULLe8bIX 0mX00086. Iluwuiesas npomuluiiennocms 3aUHmMePecos8ana 8 peuie-
HUAX, KOMOpble NO360UNU Obl J1€2KO COXPAHAMb NPOOYKHIbL CEEHCUMU U HE30NACHBIMU 8 meUeHue 6Ce20 8pemMenu
ux peanusayuu. Llenvro uccnedosanus agnaemca pazpadomka Koiopumempuieckozo UHOUKAMOpa Ha ocHoge ouo-
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ROIUMEPOG 0N KOHIMPOJIA CGeHCECHU MACA U Pblobl. 3HAUUMOCHIL UCCNE006AHUA 3AKII0UAENCA 6 OfecneyeHuu
0e30nacHOCmU RUWLEEHIX NPOOYKMOE nymem KOHMPOJIA CEEHCECIU C UCHONb306AHUEM IKONO2UUECKU YUCHBIX U
oewiegblx Memooos. B cmamve npedcmasnensvt HamypanvHvle UHOUKAMOPLL. KYPKYMUH, ZDAHAM OB, C6CKOIbHbLI,
MOPKOGHDBLIL COKU, BKIOUEHHblE 6 COCHABbl UHOUKAMOPOE Céedcecmu nuuieenlx npodykmos. Ilonyuennvie npupoo-
Hble UHOUKAMOPbl CPAGHUBANU C UCKYCCHIBEHHBIMU UHOUKAMOPAMU. OPOMMUMOJIO6HIM CUHUM U (DeHOn06bIM
KPACHBIM, HA npeoMem ux MOHUMOPUH2a Jiemydux amunos. Kpome mozo, 6 uccneooeanuu ovi1a npumenena mo-
0enb bloeIeHUA IeMYUUX AMUHO8 HA OCHOBE PA3TUYHBIX PACEOP0o6 ammuaKka. Peakyuro nokazameneii ceexcecmu
ouenueanu nymem Haon00enus 3a usmenenuem yeema. Ilo cpasnenuio ¢ UCKyccmeeHHviMU UHOUKAMOPAMU, Kyp-
KYMUH U 2panamoeslii coK 0anu ananozuynwiii omeem. C6eKo1bHbLIl U MOPKOGHBLIL COKU He 0becneuuiu ycenaemo-
20 usmeHnenua yeema. /lanvHeiiuiue uccne006anusn 0bliu nposedensvl no papadomke OUONOAUMEPA, COOEPIHCAULe2o
UHOUKAMOPbL CEENHCECINU HA OCHOBE OPOMMUMOII06020 CUHEZO U (heH0n068020 Kpachozo. Ilokazamenu oyenuganucsy
no ux peakyuu Ha nopuy npod pvidvl u maca é npoduUPKax u ynaKoeke nuuieevlx npooykmos. Takum odpazom, 0ea
UCKYCCHIGEHHBIX UHOUKAMOPA MOZYm 0blMb GKII0UEHbL 6 IPPheKmuenbvie UHOUKAMOPDL céedcecmu nPooyKmos nu-
manus OnA YMHOU YnaKoeKu.

KuroueBble cjioBa: Msico, pbi0a, IOpYa NULIEBHIX NPOAYKTOB, HHIMKATOP, OMONOJIHMeEp.

Introduction meat or fish product, tends to show its spoilage in

Food preservation requires fast, cheap, and terms of its organoleptic characteristics, such as
safe analytical methods to analyze food deteriora- smell, taste, texture, and appearance [7].
tion. There is rising demand for increasing the Since meat and fish products are perishable
shelf life of food products due to the promotion products [8], they are very sensitive to the condi-
promote to decrease costs and reduce food waste tions of their storage. Therefore, the reason for
throughout the whole shelf life (production, stor- such changes is various chemical and physical
age, shipment, and consumption) [1]. These food environmental factors, which include storage tem-
tracking approaches could help to maintain items perature, air humidity, pressure, pH, salt concen-
on sale while being in good condition and replac- tration, and so on.
ing the ones in non-optimal conditions. Solutions When meat deteriorates, various types of
that would make it simple to monitor and maintain spoilage can occur, such as microbial spoilage
the freshness and safety of food products through- (mold growth and rotting, enzymatic processes)
out the shelf life of the product are of interest to and physicochemical spoilage (oxidation, colora-
the food industry [1]. Smart sensors and smart tion, odor, and taste changes). One of the most
labels that can be included in containers and common and dangerous types of meat deteriora-
monitor temperature changes, and conditions, de- tion is rotting, during which changes occur in the
tect gases related with the spoilage of the food, color, smell, taste, and structure of the product.
and provide a "quality index" of a product in real Meat acquires an unpleasant odor and a bluish-red
time are very desirable by the food industry. [1,2] color by the action of putrefactive microorganisms
Additional features can be included to increase in meat, which destroy protein compounds and
food safety can be containers with a coating that form mycotoxins, such as aflatoxins, patulin, and
has improved oxygen shield to stop food from ochratoxin A [7]. The accumulation of amino ac-
spoiling are also sought after. Current approaches ids and ammonia in meat is one of the obvious
and trends to inform about the quality of the food causes of putrefaction: proteins are cleaved by
via smart packaging focuson chemical and biolog- enzymes from organisms, which leads to the ap-
ical sensors [1]; so consumers can assess the pearance of polypeptides and peptides, which later
freshness of the items without having to open the form amino acids and peptones. Later, amino ac-
packaging [3-5]. ids break down to substances that include indole

Meat, fish, and seafood are high-value and skatole (as well as: ammonia, amines, fatty
foods that can be sold in commercial packaging acids, and mercaptans), which are derivatives of
[6]. These foods naturally degrade while being the aroma of the product, that is, bad-smelling
stored or on display. However, without opening substances [8]. At the beginning of microbial
the container to reach the product, it is not possi- spoilage of fish, the following occurs: formation
ble to identify the state of the food using standard of trimethylamine from reduction of trimethyla-
testing techniques [6]. The level of deterioration mine oxide, degradation of amino acid to primary
that meat and seafood products go through before amines, degradation of urea to ammonia, which
being consumed may be tracked using color contribute to the unpleasantly pungent smell of
markers [6]. Any product that is spoiled, like a spoiled fish [9-11]. Formation of amino acids,
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amines, ammonia and hydrogen sulphide from
splitting of protein occurs when proteolytic activi-
ty of microorganisms is carried out. Fermentative
activity of microorganisms is the cause of degra-
dation of carbohydrates into acids, alcohols and
gases. Fatty acids and glycerol are formed from
splitting of fats by lipolytic activity of microor-
ganisms [11]. Microorganisms proliferate on the
surface of the vegetable product. The deterioration
is affected by morphological features of some
products. For example, if an object has an uneven,
rough surface, the probability of damage is much
higher than that of objects with a flat and smooth
surface. With the deterioration of the quality of
vegetable products, harmful compounds are
formed, caused by the enzymatic breakdown of
proteins and lipid components. In the reaction it-
self, there are also catalysts the form of enzymes
that react with phenolic compounds and oxygen,
which leads to the formation of brown pigments.
Enzymatic spoilage in this scenario leads to dark-
ening and softening of the tissues of the product,
which is one of the main signs of deterioration in
the quality of vegetables [12].

At present, natural and synthetic indicators
[13] are in use to report the degree of spoilage.
Because the pH of meat and seafood products in-
creases to 8 as a result of the excessive amounts of
amines and other organic substances that are pro-
duced during the decomposition process [11], a
substance indicating with its color or intensity
changes in pH can serve as a good indicator. For
instance, currently electrochemical biosensors and
colorimetric indicators based on immobilized dyes
on various matrices are being used to track the pH
of food products in the market, while synthetic
colorimetric indicators are in development with
low technology readiness [13]. Such color signal-
ing substance that can assist the customer in as-
sessing the quality of food products without hav-
ing to remove them can be incorporated in addi-
tives in the films used for food packaging in
sealed container, making it a simple and cost-
effective approach. Such substances should have
sensitivity to particular by-products of food spoil-
age responses. The development of biopolymer
based colorimetric indicator for the monitoring of
the microbiological deterioration of food is essen-
tial for packaged foods.

Microbial decomposition of carbohydrate,
protein, or lipids may result in the formation of a
range of volatile nitrogenous compounds (ammo-
nia, trimethylamine, dimethylamine etc.), which
in turn raise the pH level in the packaged foods
[13]. In addition, when the volatile chemicals that
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result from spoilage are released, the pH-sensitive
dye that can be trapped by the polymer matrix of
the packaging responds with visible changes
[1,13]. The findings demonstrated that it is possi-
ble to quickly and reliably identify compounds
that lead to food spoilage in packaged foods using
colorimetric techniques.

In our study biopolymer based colorimetric
indicator for monitoring of meat and fish fresh-
ness was developed.

Materials and research methods

Reagents and materials

Bromothymol blue and phenol red (both
with 100% purity) were obtained from La-
borpharma (Almaty, Kazakhstan) and prepared by
dissolving 0.1 g of bromothymol blue and phenol
red in 100 ml of ethanol/water mixtures (50/50%).
Filter paper FBIIl was purchased from La-
borpharma (Almaty, Kazakhstan).

Methods

Fruits and vegetables (pomegranate juice,
carrot, beetroot, and curcumin) were ground and
extracted with a sieve for 1 h. A solution of artifi-
cial indicators was prepared in ethanol/water mix-
tures (50/50%) by dissolving 0.1 g of bromothy-
mol blue and phenol red. As a result, solutions of
the artificial and natural indicators were obtained,
which were used for further experiments. Ammo-
nia solution (25%) was chosen as a reagent simu-
lating a weakly alkaline medium. Ammonia solu-
tion (25%) was diluted to obtain the following
ammonia solutions with concentrations 2%, 1%,
0.1%, 0.01%, and 0.001%.

Preparation of a carrier for applying indicators

Taking advantage of the absorbent charac-
ter of paper, it was used to absorb the dyes. The
filtered paper was cut into several squares or rec-
tangles (3x4 cm) and placed in Petri dishes, where
they were individually pre-filled with the prepared
solutions of artificial indicators of bromothymol
blue and phenol red, and natural solutions of cur-
cumin, pomegranate, carrot, and beetroot. The
remaining excess liquid was removed, and the
paper was dried in the laboratory for 3-4 days.

Preparation of a sustainable biopolymer

We used methodologies to obtain biode-
gradable biopolymer based on starch raw materi-
als in the presence of various organic acids (citric
acid, acetic acid, lactic acid) and plasticizers
(glycerol, polyvinyl alcohol, nanomaterial) de-
scribed in our previous paper [14]. Citric acid as
an organic acid and glycerol as plasticizer have
chosen for obtaining biodegradable biopolymer.
Durable and cost-effective biopolymer was ob-
tained, capable of re-processing and biodegrading
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biological waste, including starch-containing gar-
bage. The developed biopolymer has successfully
passed all physical and chemical tests.
Biopolymers are polymers made from natu-
ral sources [14-15]. 10 g of starch were weighed
and mixed with 60 ml of water. To the resulting
mass a 5% solution of acetic acid was added.

Then 10 ml of glycerol was added to the mixture.
Following, 5 ml of bromothymol blue solution (or
phenol red solution) was applied. The mixture was
heated up to 80 °C for 5-6 minutes until a thick
consistency was obtained, which was then poured
in Petri dishes (Figure 1).

Figure 1 — Preparation of biopolymer based on starch.

For preparation of biopolymers based on
starch and citric (or lactic acid), 6 g of cornstarch
was added to a container with 60 ml of distilled
water. Next, 5 ml of glycerol and 5 ml of citric (in
the second case, lactic acid) acid were added to
the resulting mass and heated up for 5-6 minutes.
Solution of 2 ml of 0.1 M NaOH was added to the
viscous mass. Then, 5 ml of bromothymol blue
was slowly added to the prepared solution by
heating in a water bath, in the second case, a phe-
nol red indicator was added. The resulting viscous
mass was poured into Petri dishes and left to dry
for several days. The resulting citric acid biopol-
ymer has a good shape and consistency compared
to the lactic acid biopolymer.

Results and discussion

Research on the selection of natural and ar-
tificial indicators

During spoilage of meat and fish products,
amino acids are decomposed and as a result,
amines are released which alters the pH from 6 to
8, which corresponds to the intervals of these in-
dicators. Acid-base indicators such as phenol red
and bromothymol blue change color within that
pH range. Natural dyes can also be used to indi-
cate changes in color within these conditions. For
example, juice of coloring vegetables, flowers,
berries, and so on, among them, the substances
obtained in our experiment: curcumin (the main
curcuminoid found in the root of turmeric, used as
a food coloring); pomegranate juice; beetroot
juice; carrot juice.

Experiments simulating a weak alkaline en-
vironment

Ammonia solution (25%) was chosen as a
reagent simulating a weakly alkaline medium.
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Ammonia solution (25%) was diluted to obtain
the following ammonia solutions with concentra-
tions of 2%, 1%, 0.1%, 0.01%, and 0.001%. Next,
5 mL of the diluted ammonia solutions (2%, 1%,
0.1%, 0.01%, and 0.001%) were poured into five
tubes. Afterward, indicator papers were made
from artificial and natural dyes were attached to
the top of each test tube. Thus, the experiment
made it possible to monitor the rate of color
change of the above indicators (Figure 1). Effects
of exposure to ammonia solutions on the stability
and color-changing abilities of the indicator pa-
pers examined within a week. During that time the
stability of color of the indicator showed positive
result. According to the results of the study, no
changes in the color of carrot and beet indicator
papers were detected (table 1). Figure 2 showed
that pomegranate indicator papers changed their
color from crimson to black in 2%, 1%, and 0.1%
of ammonia solutions. Curcumin indicator papers
changed color from yellow to orange at concentra-
tions of ammonia solution other than 0.001% so-
lution (pH 7.8), showing a good result. Bromo-
thymol blue indicator changed its color from yel-
low to blue in all ammonia solution concentra-
tions (pH 6 to 8). However, little change was
found at the lowest concentration. Phenol red
changed color from yellow to red in all solutions
except 0.01% ammonia solution.

Bromothymol blue can be in protonated form,
which transmits yellow light in acidic solutions or
deprotonated form, exhibits results in a highly con-
jugated structure and transmits blue light in alkaline
media. Conjugated form is responsible for the length
and nature of the color change the of indicator's ac-
tive pH range of 6.0 to 7.6.
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Phenol red indicator color exhibits a gradu-
al transition from yellow to red over the pH range
6.6 to 8.0. Above pH 8.1, phenol red turns to a
bright pink color. This observed color change is
explained by protons lose (and changes color) as
the pH increases.

Curcumin is a natural yellowish-orange dye
from turmeric and other compounds. At acidic and
neutral condition, its relatively stable with no color
change, while at increasing pH above 8, its color
changed from yellow into brownish-orange. The
changes are related to the phenolic compounds and
unsaturated bonds structure of curcumin. Color
changes in pomegranate juice associated with antho-
cyanins, which are sensitive in alkaline condition.

Thus, the color change increases with increas-
ing concentration of ammonia solutions, which is

Bromthymol blue

indicated in Table 1. For subsequent experiments, 2
artificial (bromothymol blue and phenol red) and 2
natural indicators (curcumin and pomegranate juice)
were chosen, since they showed positive results,
changing their color in the certain range of pH level
from 6 to 8. Sensitivity and selectivity of the indica-
tors simply compared visually by color changes
within the specified range.

Natural indicators (curcumin, pomegranate
juice, beetroot juice, carrot juice) used in our studies
has limitations compared to artificial ones due to
their low sensitivity and selectivity. Their low sensi-
tivity and selectivity can be explained by the pres-
ence of dyes and other compounds that interfere
with each other, thus, decreasing sensitivity and se-
lectivity.

Phenol red

Figure 2 — Discoloration of artificial and natural indicators with increasing concentration of ammonia solution from

0.001% to 2%.

Table 1 — Results of model experiments with different concentrations

Ammonia Artificial and natural indicators
% Pomegranate Carrot Beetroot | Curcumin | Bromothy | Phenol
mol blue red
0.001 Not Not Not Not Changed Not
changed changed | changed changed changed
0.01 Not Not Not Changed | Changed | Changed
changed changed | changed
0.1 Changed Not Not Changed | Changed | Changed
changed | changed
1 Changed Not Not Changed | Changed | Changed
changed | changed
2 Changed Not Not Changed | Changed | Changed
changed | changed

Experiments on meat and fish products

The filter papers impregnated with dyes
were tested with meat and fish products. Fresh
samples of meat (beef) and fish (perch) (5-10 Q)
were placed in tubes. After that, the prepared indi-
cators (pomegranate, curcumin, bromothymol
blue, phenol red) were placed in them, cut into

42

four parts: two in a test tube with meat and two
with fish. One indicator was located in close prox-
imity to the meat and fish samples, while the sec-
ond one was attached to the wall of the test tube.
The tubes were stoppered to simulate containers
for meat and fish. At the end, the rack was placed
with the samples on a window illuminated by sun-



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBEPCUTETiHIH Xadapmibichl. 2024, Nel,

light to speed up the deterioration of the samples.
The process was observed for five days, and the
following changes were obtained (Figure 3).

No changes were found on day one. On the
second day, bromothymol blue changed its color
from yellow to blue only in a test tube with fish.
As well as phenol red, which changed its color
from yellow to red only on fish. Pomegranate
changed its color from dark red to gray only in a
test tube with fish. While curcumin showed no
change. On the third day, bromothymol blue
changed its color from yellow to blue in two test

tubes with meat and fish. The same results were
shown by phenol red, changing color from yellow
to red. Pomegranate and curcumin remained un-
changed. On the fifth day, the indicator papers all
returned to their original color.

Molecular or compositional factors contrib-
ute to the observed differential responses of indi-
cators to meat (beef) and fish (perch) spoilage de-
pends on various mechanisms, such as microbial
spoilage (mold growth and rotting, enzymatic
processes) and physicochemical spoilage (oxida-
tion, coloration, odor, and taste changes).

Figure 3 — Experiment on meat and fish products (1-pomegranate; 2-curcumin; 3-phenol red; 4-bromothymol blue).

Testing the prepared indicator biopolymers
on samples of meat or fish products

For testing indicator biopolymers, four con-
tainers were taken, two containers each for meat
and fish products. Two of them were filled with a
biopolymer with the addition of a bromothymol

Before

i

Meat

Freshness indicator

contains: bromothymol blue

blue indicator, and the next two with a biopolymer
with a phenol red indicator. Next, the sample con-
tainers were placed on a sunlight surface to speed
up the sample deterioration process (Figure 4).
The samples were observed for five days (Table

-

Figure 4 — Changes in the color of the indicator biopolymer when the quality of meat and fish products deteriorates

Table 2 — Color changes of Biopolymer Indicators on Meat and Fish Samples

Sample | Days Bromothymol blue Phenol red
Meat Fish Meat Fish
1 1 Not changed | Changed | Not changed Changed
2 2 Changed Changed | Not changed Changed
3 3 Changed Changed | Notchanged | Not changed
4 4 Not changed | Changed | Not changed | Not changed
5 5 Not changed | Changed | Not changed | Not changed

The table 2 shows the color change within
five days. On the first day, the bromothymol blue
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biopolymer changed color from yellow to blue,
and the phenol red biopolymer from yellow to red
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only on the fish samples. On the second day, the
bromothymol blue biopolymer also changed its
color to blue from yellow on the meat sample,
while the phenol red biopolymer remained un-
changed. On the third day, the bromothymol blue
biopolymer also showed a positive result, while
the phenol red biopolymer returned to its original
color on the fish sample. On the fourth day, the
bioplastic with bromothymol blue returned to its
original color on the meat sample. On the fifth
day, the biopolymer with bromothymol blue and
phenol red returned to its original color in all
samples. Phenol red changed its color from yellow
to red only in the fish samples, while the color of
bromothymol blue changed for both foods. As a
result, it can be stated that phenol red is applicable
only to fish products, and bromothymol blue is
applicable to both food products. Selected indica-
tors showed good performance in real-time appli-
cations within a week, and changed color re-
mained for and extended periods.

Conclusion

A selection of artificial (bromothymol blue
and phenol red) and natural pH indicators (pome-
granate juice, beetroot, carrot, curcumin solution)
was carried out according to their color transition
intervals, the main criterion, which was a color
change in the range of 6 to 8 when reacting with
volatile amines. A selection of solid carriers for ap-
plying indicator solutions was carried out in order to
develop indicator paper, which will serve as a tem-
porary indicator in determining the quality of meat
and fish products. Experiments simulating a weak
alkaline environment were carried out using an am-
monia solution to determine the best quality indica-
tor. Tests were carried out on meat and fish products
using indicator paper, as a result of which a positive
result was detected in papers with a solution of two
artificial indicators and natural indicators. Biopoly-
mer based on starch and citric/acetic acid was used
instead of indicator paper as a more durable film.
The developed indicators were tested in relation to
their response to the spoilage of fish and meat sam-
ples in the test tubes and in food packaging. As a
result, it was revealed that two artificial indicators
(bromothymol blue and phenol red) could be incor-
porated in effective food freshness indicators for
smart packaging.

We propose to control the food freshness
with pH-sensitive indicators integrated into bi-
opolymers. It will eliminate the need to open the
package of high-value products of animal origin
(meat and fish): the smart label will react with the
released volatile compounds of the content in-
stead. The indicators provide safety and quality
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assessments of food products and extend their
shelf life. The universal properties of the new in-
dicator-loaded biopolymers will be implemented
to ensure the food security of the Republic of Ka-
zakhstan
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XAJIBIKAPAJIBIK CTAHJIAPTTAPFA COMKEC %KAC IPI KAPA MAJI YIIIAJIAPBIH
MYHEJIEY KOHE AKBIPATY TEXHOJIOTI'UAJIBIK CXEMACBIH 93IPJIEY

DK K. JKAMEKOBA* ,2V.4. YOMAHOB Q‘

(*:«Kazak YaATTBIK arpapJbiK 3eprrey ynnsepenuteri» KEAK,
Ka3zakcran Pecny6siukacol, 050010, Aimatbl, AGail 1aHFbLIBI, 8
2«Kazak KaiiTa enjiey koHe Taram eHepkacinTepi Fouibivu 3eprrey nucrutyTh» JKIIC, Kazakeran
Pecnybamnkacel, 050060, Anmarel, 'arapun nanrsuisl 238/5)
ABTOP-KOPPECTIOHICHTTIH dJIEKTPOHIBIK TomTackr: zhazirazhamekova@mail.ru*

Kaszipzi rcazoaiioa couvinzan man men em canacvlHa KOUbLIAMbBIH 2bUILIMU HeZi30en2eH mananmap
wuKizammal OHOIpy, 01apObl OHOEY IHCAOAUNAPBLIN MYMBIHYUIBLAAPOLIY MAIARMAPLIH ecKepemin cmanoap-
mmapmen anvikmanaovl. Cmanoapmmap OHIMHIN Ccanacvlh OAKbLIAUMBIH WAPANApPObl  e2ceil-meziceini
mMyNHCOLIPLIMOQIiObL dcoHe pemmeiidi. OHOIpicmin, allHANbICMbIY JHCIHEe MYMBIHYObLH 0apablK Ke3eHoepinoezi camuin
any 6azanapul, ColUILIKAKLLIAP JHCIHE MHCeHINOIKmep cmanoapmmapza necizoenedi. Cmanoapmmap y3ax yaKvlim
Doitbl 032epicci3 Kana anmaiiovl, OUMKEHI em CAnacblHa KOUblIamuyli maianmap ynemi ozzepin omuipaost. Foiivimu
HCYMBIC HCAKBIH JHCIHE ANbIC uiemenodepze IKCHOPMMAIAMbIH XAablKApaavlK maianmapea caikec ipi Kapa man
(apvr Kapau IKM) emin myuieney xicaHe axyxcolpamyovly cmanoapmulH a3ipaeyze oazeimmanzan. byn maxanaoa
acac IKM ywacetn myweney men adxcelpamy Ke3inoezi 3epmmeynepoiy, Homudicenepi  XanvlKapaublk,
cmaunoapmmapmen oainanvicmui2el Keamipinzen. Mynoa, scac IKM emininy maiinviivieeln 0azanay, cOHbIMeH
Kamap 0aapovl K1acmapza JHcaHe KoCbIMuia Kiacmapza, canammapaa yucikmey yucypeizindi. Kac IKM emininy
XUMUATIBIK HCIHE MOPDONO0UATBIK KYPAMbL, HCACHL MEH MYKbIMbIHA Oatlianvicmul 3epmmendi. Kac IKM eminoezi
COURAHHAH KeliHn2i e2epicmepolin cana Kepcemxiuimepi, OHOG2bL emmiH dceminy, Oy3vlny 0apedicenepi CoIHANObL.
Conoaii-ax, o1apovly, an10bIHEblL HCIHE APMKbL WUPEK WeKapanapul dycone Kecinoinepi anvikmanowl. Kypzizincen
3epmmeynepoiy Hamudicecinoe em NeH MAaluoOblH mMycmepiniy, Mapmapoi cmanoapmmeol yacinepi 3epmmenin
anvikmanoot. KK «Manawoe A.A.» sncone KIIC «Meat Processing and Service» em oHOey Kacinopvinoapwvlnoa
IKM ywacvin mywieney dcone aicolpamyovly UHHOBAUUANBIK 2ddicmemeci en2i3inoi. Kypeizineen manoay
HomMudCcenepi  XanvlKapanslK cmanoapmmapea caiikec kKenemin scac IKM  ywanapoin myweney dwcane
a)colpamyovlyy MeXHONOUANBIK cXemacvlh a3ipney cone Kazaxkcman Pecnybnukacvinvly em  oHoey
KaCinopulnoapwulnoa enzizy Kezinoe ocol 0epekmepoi ecenke any Kaj3cemmizin Kyananovpaool.

Herisri ce3nep: cranaapT, skac ipi Kapa MaJ eTi, yimiajgapasbl *KikTey, YIIAHBIH IIBIFbIMbI, MAJAbI
€Ol0, €T Canachl.
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PA3PABOTKA TEXHOJIOT'MYECKOMN CXEMBI PA3JIEJIKA U OBBAJIKH TYIII
TEJATHUHBI C MEKIYHAPOJHBIMU CTAHIAAPTAMMU

DK K. JKAMEKOBA*, Y. 4. YOMAHOB

(*HAO «Kazaxckuii HAMOHAJILHBII ATPAPHBIA HCCIEI0BATENLCKHI yHHBEpCHTET",
Kasaxcran, 050010, Aamatsl, npocnekt Adas, 8
2TOO «Ka3axckuii Hay4HO-HCC/Ie0BATEILCKHIE HHCTHTYT NepepadaTbiBalolleli 1 MU eBoii
npomblinIeHHOcTH», Kasaxcran, 050060, Anmatsl, npocnexkt [arapuna 238/5)
DIIeKTpOHHAS TI0YTa aBTOpa KoppecmonmenTa: zhazirazhamekova@mail.ru*

B coepemennbix ycnosuax HayuHo 000CHOGaHHbIE MPEOOCAHUA K Kauecmey YOoliH020 CKOma u maca onpeoes-
0mcA CIanoapmamu, Y4umsléaouUMu yCioeus nPou3e00Cnea colpbs, €20 nepepadomKu, mpedosanus nompedoumens.
B cmanoapmax oemanvHo chopmynuposansvt u pecnameHmupoeansl MepoOnPUAMuUs, ynpasialouiue Kauecmeom npooyK-
yuu. Ha ocnose cmanoapmoe cmpoamces 3aKynounsle yeHsl, HA00A8KU, CKUOKU HA 8cex CHAOUAX npou3eoocmea, oopa-
uienus, nompeonenusn. Cmanoapmeol He MOZYm 00J120€ 6PeMA OCHABAMbCA HEUIMEHHBIMU, MAK KAK mpedo6anus K Ka-
Yecmey Maca NOCMOANHO Menalomca. /lannas Hayunan paboma HAnpaeiena na paspasomxy cmanoapma no pasoeske u
oosanke maca KPC ¢ coomeemcoemu ¢ mexncOynapoOHvimu mpebdosanuamu, Komopvle IKCROPMUPYIOmcs ¢ Cmpamsl
Onudcnezo u Oanvhe2o 3apyoexcva. B oannoit cmamve npedcmaenenvt pe3ynvmamsl UCC1€008AHUN, CEA3AHHbBIE C
MEHCOYHAPOOHBIMU CIANOApmMamu no pazoenke u odsanke myw menamunsl. Ilposedena oyenxa srcupnocmu maca mo-
noonsaka KPC, a maxoice e2o knaccuguxayusa no kiaccam u OONOTHUMENbHBIM Klaccam u Kamezopusam. B 3aeucumo-
cmu om 603pacma u nOPOOsL U3YHEHbL XUMUYECKULL U Mopgonozuueckuil cocmasvl maca monoouaxa KPC. Ilpogepanucey
KauecmeenHvle nokasamenu nocieyooiinozo maca monoouaka KPC, cmenens 3penocmu u nopuu maca. Taxoce ovinu
onpeoenenyl 2panuybl U papesvl UX nepeonell u 3a0Heil yemeepmeil. B pesynomame nposedennvix uccneoo6anuii uzy-
YeHbl U OnpedesieHbl CIMAHOAPMHbIE MOOENU OKPACKU MACA U Jcupa, mpamopHocmu. Buedpena unnogauwuonnas
Mmemoouxa pazoenku u oveanxku myws KPC na npoussoocmeennvix nnouwjaokax HIl «Manawiose A.A.» u TOO «Meat
Processing and Service». Pe3ynomamobl npoéedeHHOz0 AHATU3A CEUOEMEbCHEYION 0 He00X00UMOCHU Yuemd IMmux
OGHHBIX NpU pa3pabomKe MexXHON0ZUHECKOll cXembl Pa30eiKu U 008ANKU Myuwl MeNsAmuHbl, COOmeEemcmayrouell
MEHCOYHAPOOHBIM CMAHOAPMAM, U UX ROCIeOyIou|eM GHEOPeHUU HA MACONEPepadamuplealouux npeonpuamuax
Pecnyonuxu Kazaxcman.

KiroueBble cj10Ba: CTaHaapT, TCJIATUHA, KJIaCCH(l)I/IKaIII/Iﬂ Tylll, BIXOA TYyIlI, yﬁoﬁ, KaveCTBO MscCa.

DEVELOPMENT OF A TECHNOLOGICAL SCHEME FOR CUTTING AND
DEBONING VEAL CARCASSES WITH INTERNATIONAL STANDARDS

17ZH. ZHAMEKOVA*, ?U. CHOMANOV

(*Non-Commercial JSC "'Kazakh National Agrarian Research University",
Kazakhstan, 050010, Almaty, Abay Avenue, 8
2LLP "Kazakh Research Institute of Processing and Food Industry",
Kazakhstan, 050060, Almaty, Gagarin Avenue 238/5)
Corresponding author e-mail: zhazirazhamekova@mail.ru*

In modern conditions scientifically proved requirements to quality of slaughter cattle and meat are defined by
the standards considering conditions of manufacture of raw materials, its processing, requirements of the consumer.
The standards formulate and regulate in detail the measures that control the quality of products. On the basis of
standards are built procurement prices, premiums, discounts at all stages of production, circulation and
consumption. Standards cannot remain unchanged for a long time, as the requirements for the quality of meat are
constantly changing. This research work is aimed at developing a standard for cutting and deboning of cattle meat
according to international requirements, which are exported to countries near and far abroad. This article presents
the results of research related to international standards for cutting and deboning of veal carcasses. The fat content
of young cattle meat has been estimated, as well as its classification by classes and additional classes and categories.
Depending on age and breed, chemical and morphological compositions of meat of young cattle were studied.
Quialitative indicators of post-slaughter meat of young cattle, the degree of maturity and meat spoilage were checked.
The boundaries and cuts of their fore and hind quarters were also determined. As a result of the research, standard
models of meat and fat coloration, marbling were studied and determined. The innovative technique of cutting and
deboning of carcasses of cattle on the production sites of IE ""Manashov A.A."" and LLP ""Meat Processing and
Service™ was introduced. The results of the analysis indicate the need to take into account these data in the
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development of technological scheme of cutting and deboning of veal carcasses, corresponding to international
standards, and their subsequent implementation at meat processing enterprises of the Republic of Kazakhstan.

Keywords: standard, veal, live weight, classification of carcasses, carcass yield, slaughter, meat

quality.

Kipicne

JlambIFaH eniep/AiH KeMIIuIri COMbUIaThIH
Manjapra (KaTeropusiapbl OOMbIHIIA) JKOHE yIla-
nmapra (coprrapbl OOWMBIHINA) CTaHIAPTTAPABIH
OippIHFall KyieciH KaOBLIMaWIbl, SFHH YIamap-
IBIH HAaKTBI COpTTaphl Oenriyi Oip engeri conbLi-
FaH MaJl CaHaTTaphlHAa Coiikec Keiemi. MyHmai
CTaHAapTTap JKyheci JKETKI3IeTIH MaJl camachl-
HBIH J>KOFapbUIayblH BIHTAIAHABIPAJLI, OUTKCHI
dbepmepiiep kaHyapiapiael Oenriii Oip caHarTap
MeH Oaramapra colikec OopaakbLIaimbl, OyI Tipi
caJIMarbl MCH CBIPTKBI KeJIOSTI OOMBIHIIIA MaJIIbIH
caliMarkl MEH yIla camackl OOHWBIHIIA CaTy.bl,
COHJIali-aK caynaHbl KEeHUIACTE I )KOHE Te3ICTe/Ii.

Kasipri yakpITTa cOWBIIFaH Majl MeH YIla-
Jap/pl KIKTEY JKOHE calachblH OaranayblH op TYpii
xydenepi Oap [1, 2, 3, 4]. XanyapnapaelH eT
KacHeTTepiH Oaranay Ke3iHeri Herisri KepCeTKilll-
Tepi OOJNBIN OHBIH KBIHBICHI, YKAChl, TIpi Ke3iHJIETI
CaJIMarbl, ICHeHIH OiTiMi, YIIIa IIBIFBIMBIHBIH CajIMa-
FBI, MINIiHI, CEMI3/iri, MaiIbIFbl, COHBIMEH KaTap
Maif MeH OYJIIIBIKETTiH TyCiHe MoH Oepei. ¥ITTHIK
CTAaHJApTKA COMKeC YIajuapiblH CaHATTApPBIHBIH
eNIIeM/IepIMEH epeKIeNeHe Il

Meicanra ancak, EJK crannaprteiHa colikec
eri3JIiH, eKi jKacKa JIeHiHI OYKaHbBIH, epeceKk Oyka-
HBIH, KYH2KBIHHBIH, CHBIP/IBIH YIIANapbl *KaTajpl.
CoHnpaii-ak, [lanns emiHiH YITTBIK CTaHIApPTHIHIA
OipbIHFaii caHaT Typiiepi Oap: Oy3ay/bIH, €Ki jKacka
JeHiHT1, eKi JKacTaH >KOFaphl OyKanapiblH, eriziep,
KYHKBIHIAP, CUBIPIIAP YIAIaphl.

AKIll-tarpr ipi Kapa yIIamapeiH XKIKTEY
JKYHeCl CaHIIBIK JKOHE CamajblK KOPCETKIIITepre
Heriznenred. Cublp €TiH OHZIpy YIUiH COMoFa
apHAJIFaH KaHyapJap/bl KbIHBICH (KYHAKBIHIAP,
KacTpaT OyKamapbl, CHBIpIap) >KOHE KAaChIHA
Kapai Oeneni (A - 9-30 aiinbik xac mai, B - 30-48
aitneIk sxkac Mail, C - epecek ipi Kapa 48 kacbiHzaa
60 aif, D xone F - 60 aiiman ackaH ipi Kapa).
XKace! xxeke cyiekTepiH Tycli MeH (OpMachIHBIH
yilnecyi, HIEMipIIeKTiH CYHEKTeHyi, MaWChI3 €T
OemikTepi TIHIAEPiHIH TYci MeEH KYpBUIBIMBI,
KBIHBIC MYIIENEPiHIH KOPIHETIH J1aMybl HeTi3iHjIe
Oenrinexen.

AKI xone EDK Memnekerrepinne eHuey-
Te apHaJFaH aHyapliap/pl epKiH HapblK Oarachl-
Ha Kapail catazabl. AJ, IKi OaraHbIH JICHI€Hi
HapblK TEH AayKUMOHJa OacTankel (HaKTOPABIH
ceOebiHeH KaJbIITACTHIPbUIAAbI: OHIIPICKE KeT-
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KeH WIBIFBIHIAP, OHIMHIH caItachl, CYpaHBICTap
MeH YCHIHBICTap, HHMIAIMsA, O6acekenecTik. Kene-
Ci, KeTepMe HapBIKTaFbl Oarajap MajIblH OHIMe-
piH caTymarpl e3re apHajiap YIIiH, KeliciMImapT-
Tarpl OarajapApl HAKThUIAY VINIH, MEMIIEKETTIH
KOJIJIaybIMEH KEMUACHIIPUITeH Oaranap JCHIewi
YIIIiH KBI3MET €TEi.

CoHbIMEH KaTap, aTajfaH ejaeple KbI3bLI
€TTi KeCeK Kecyre apHallFaH KOMMEPLUSIIBIK, CTaH-
JapTrap OKyideci 0Oap, oM KaHKa MeEH Kecy
CTaHIapTTapblHA HETI3IENTeH XOHEe eT OeiKTepi-
HiH Oaraceigna kepineni. AKIlI-ra Oenmek
cayJnaja TOpPUUSIIAHFaH CUBIp eTiHIH 9 Herisri
TYpi 6ap - TapTHUTFaH €T TeH IITHUIENbIeH OacTan
JKOFaphbI caralibl CTeHKKe aeiin [5].

Kazakcran PecnyOnmukaceiHBIH op Typii
aiiMaKTapbIHIAFbl KEPTLTKTI TYKBIMIAPIBIH (Jy-
TueKes, Ka3aKThIH akbac, ramtoBeil) skac IKM
eTIHIH  camajblK CUIATTaMaJapblH  3epTTeH
OTBIPBIIN, XaJbIKapajblK Tamanrapra coiikec IKM
COI0 JKOHE YINAChIH OY3y CTaHAapTHIH o3ipiiey
Ka3ipri TaHma e3eKTi MoceneHiH Oipi Oombn
taObu1a 161 [6].

3epmmey mamepuanoapovt men aoicmepi

3epTrey Ke3iHAe KOWBUIFAH >KYMBICTapIIbl
OpBbIHJIAy YIIiH €T OarbIThIHIaFrbl xac IKM et
OHIMJIUIITIH 3epTTey YUIIH FHUIBIMU TOXipHOenep
xyprizimai [7]. CoifburFran Mangap/ablH KaJIibl
caubl — 16, Toxipubere ajbpIHFAaH TYKbIM €T
OarbITBIHIAFBI OYJIUCKOJI, KA3aKThIH aK0ac CHUBIPHI,
rajuioBei, repeopa TYKbIMIAPHI.

3eprreynep Anmartbl oOibichiHza «Kazak
KaiiTa OHJEY JKOHE TaFaM OHEPKICINTEpPi FHUIBIMU
3eprrey HHCTUTYTB» JKIIC aymarplHOa »koHe
«ManamoB A.A.» XK eHmipicTik mnexsiHAA
xyprizinmi.  Toxipubenep kesinme BPMU,
EOBF31, BMKE3U opicremenik YCHIHBICTapHI,
conmaii-ax MEMCT 32606-2013  OoilibIHIIa
HEri3ri craHiapTTapbl OacCIIbUIBIKKA aJIBbIHJIbI.
«Cuplip eti. ¥manapsel MeH OOJIIKTEi.

Toxipubenik xac IKM 24 carat anjgsiH-ana
a3bIK Oepmeit COMBICKA TaNbIHAAIBIK.
CankplHaraHHaH KeWiH KaHKAHBIH COJ  Kak
JKapThICBl 5 aHATOMUSUIBIK OeiKTe CyHeKneH
CYHEKTEeHill, OJapAblH MOPQOJIOTHIBIK KypaMbl
AHBIKTAIIBI.

Hoamuorcenep rncone onapovt mankpliay

Optyprai TykeMael IKM (synueken, Kasak-
TBIH aK0ac CHBIPBI, TrajuloBeH, repedopa) er
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camachelH Oaranay Ke3iHAe €Ki Herisri KepceTkil —
Ta3a caJIMarbl KOHEe MAMIIBITBIFBI €CKepiIe . YIKeH
Maccajbl Majlfap €T OHEepKociOi YIIiH €H KaKChl
IIKKi3aT OOJIBIN Ta0bUIAAKL. Ipi MaIbIH €Tl Kebipek
NIBIFAJBl JKOHE a3 IIBIFBIHFA YINBIPAHbI, Macca
OipJiriHe eHIETreHIe a3 MAaTePHAN IIBIFBIHBI KAKET
eTe/li, eHOCK OHIM/ILIITI )KOFapsl Oomabt [8].

MainbuIbIK MajIblH €T CalachHBIH Kep-
ceTkimi Oonbm TabbuTampl. On MamnaeiH Oopma-
KBTIy JOPEKECIH KepceTeli, IeMEK, OYJIIIIBIKETi-
HIH JKOHE TEepi acThIHJIAFbl MalIbIH JaMy Iopeke-
cin kepcetemi. Corora MalbIHIAIBIN JKETKI3UICTIH
MaJJBIH MaMIbUIBIFBl  BH3YAIIbl TEKCEPY MEH
JICHEHIH eKe OONIKTepiH Majblalusuiay apKbUIbI
AHBIKTAJIA]IBI.

OynreKell TYKBIMBIHBIH TOKIPHOETIK jKac
IKM erTiHiH KOHBIMIBUIBIFBIHA OaiiIaHBICTHI OaKbLIAY
COMBICBIHBIH HOTIKENEpI 1-KecTene KOpCeTiIreH.

Kecreneri kentipinren mamiMerTep OyJue-
KOJ TYKBIMBl OVKAQJIapbIHBIH IIBIFBIMIBUIBIFGI
OolibIHINIAa OpTala KOHBIMILLIBIFBL 51,85-52,04%
HIETIH/IE, al €H YOFapbl KOHBIMIBUIBIFBIHBIH CO¥i-
bIC MIBIFBIMBL 52,04-58,00% OonFaHBIH KepceTei.

MophoJIOTUSIBIK KypaMbl JKaFbIHAH €T -
OYJIIIBIKET TMEH JOHEKEp TIHASPIiH KOCBHIHIBICHI
[9, 10, 11]. TapbutyabIH KYPBUIBIMBI MEH CHITAThHI-
Ha Kapall OWIIIBIKET TiHI OJAKThI, )KYPEK JKOHE
Teric OwIbIKeTTepre OemiHeni. XKypek OyIIIIbIK
€T TiHI TEeK KYPEeKTe OpHAIACKAHABIKTAH, aJl TeTiC
OYJIIIIBIKET iITKI aF3ayiapliblH KaObIpFajIapblH Kyp-
aUTBIHBIKTAH, YIIAHBIH OYJIIIBIK €T TiHI TeK
JKOJIAKThI OVJINIBIKETTEPMEH YChIHBLIFAH. [loHEKep
TiHI OOPIBUIAAK, TBHIFBI3 TAIIIBIKTEI, CEPITIMIII,
MaMJIbl, EMIPIICKTI, CYHEK JKoHE TOPJIbI TIHIepre
Oemineni. ETreri opTypii TIHAEPAIH apaKaThIHACKI
2-kecTezie KeNTipiJreH.

JKanyapiapablH TYKBIMBIHA, JKBIHBICHIHA,
JKacblHA Kapad TiHIAEPIiH MOP(OIOTHSIIBIK JKOHE
XUMHUSUTBIK KYpPaMbl MEH KYPBUIBIMBI 9dp TYpIi,
COHJIBIKTaH €TTiH TayapJiblK KOPCETKIIITepi OCHI
TIHIAEPIIH CaHJBIK KOHE calaliblK KaThIHACHIHA
0allTaHBICTBI.

CHUBIpIBIH KapThl YIIIACHIH OMBIPTKA Oara-
Hachkl OOMbIMEH JkapThutail ymanapra (1001 enim
KOJ1b1) 0oy apkbuIbl anbiHb! (Cyper 1).

XKac IKM ymacein Oemy Ke3iHzme Kemeci
napamerpiiep Oabikanmel: 1) auadparma Kajaisl
HEMece aJbIHBIN TacTanajsl, 2) Oyipek Kamamabl
HeMece IUbIFapbliagsl; 3) MEepUHAIBIK Mai imi-
Hapa KaJbIll KajlaJbl HEMeCe TOJBIFBIMEH JKOUBI-
najapl; 4) yimanap/sl CTaHIapTKa cai Kyy TopTioi
cakranzpl [12, 13, 14].

Ipi kapa yIIaceIiHBIH apTKbl JKarbIHBIH
TepTiHiI OeJiri, eHiMaepaid koarapel: 1009 (5-
kaOwipra), 1010 (3-ka0Obipra), 1011 (0-xabbipra),
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1012 (1-xaOwipra), 1013 (2-xaGwipra), 1014 (7-
kabwipra), 1015 (8-xabwipra), 1016 (4-kabwIpra),
1017 (6-xabwipra), 1018 (9-xabwipra), 1019 (10-
Kabpipra)]. ¥IIaHBIH apTKbl YKaFbIHBIH TOPTIHII
Oediri OyHipi BEHTPaTbILI 06JIiK apKBUIEI OMBIP-
TKa OaraHbIHA TiK OYpBINI Xacam, KepCeTiIreH
KaOblpra OOWBIMEH KECUITCH aJJIBIHFBI JKOHE
apTKpl Oeyikke Oeiy apKbUIBl JalbIHIAJI b
(Cyper 2).

APTKBI J)KaFbIH TOPTKE 00y Ke3iHe Kemeci
maptrap opbiHAaIbl: 1) kaObipra canbel (0 neH
10-ra pmeitin); 2) mumadparma Kamambl HeMeCe
AIBIHBIN TacTanazpl; 3) Oyipek Kamaasl Hemece
HIBIFAPBUIAIbI; 4) MIEpUHAIBIK Mail ilIiHapa Kajbiil
KaJIaJbl HeMeCe TOJIBIFBIMEH KOUBLIAIBI.

Kac IKM eTiHiH anIbIHFBI KBapTaJbI
oyitipmen (1000) OyitipneH BeHTpasbabl 06K
apKBUIBI OMBIPTKA OaraHbIHA TiK OYpBINI >Kacarl,
KOPCETINTeH KaObIpFa OOWBIMEH aJIbIHFBI JKOHE
aptkpl Oeikti (1010) kecy apKbUIbl TaHbIHIAIBI
(Cyper 3).

Ymianel TepTKe OONTeHJle alIbIHFBI KBap-
Tanma Keleci ImapTrap cakraimbl: 1) KaObIpra
cansbl (5-TeH 13 kaObiprara neiin).

ET, Maii sxoHe eT MopMopi KepCeTKITepiH
«ManamoB» JXK-HiH OUTIKTI MamMaHIapbl KoHE
«Xoit 10n Hay XKIIC KXP FeuIbIME KBI3METKEP-
JICpiHIH KOMEKTEPIMEH aHBIKTAJbIK, COHBIMCH
Karap OPTaHOJIENITUKANBIK OIICIIEH CHBIP eTiHIH
JKapThl OVJIIIBIKETIHIH TYCi, Ma#l Tyci, eT MopMipi
CTaHJAPTThI YJITICPMEH CAIBICTHIPBLUIIBL.

EtTig Tyci OeTtinaeri apHaiibl TYCTi HHAMKA-
TOPJIBIK CHI3BIKTAP/A YKOHE JKaHA KeCUIreH/i Tai-
JIAJIAHBIIN, CETI3IHII KaObIpFa apKbUIbI aHBIKTAJI-
Jbel. ETTIH Tycl €Ki aHBIKTaMaJiblK CTaHIapTThIH
apaiblK €KeHJIIr aHBIKTAI/bI, COHJBIKTAH YIIIara
OChbl aHBIKTAMAJIBIK CTAaHIAAPTTap/bIH KYHTIPT
TyciHin Hemipi 6epinai (Cyper 4).

ETTiH TyCiH aHBIKTayFa apHaJfaH JIEpeKTep
«ManamoB A.A.» KK kociropHbIHAA COMBUTFaH €T
Ne2 Tycti mHAMKAaTOphIHA CoMKec Kelji, OYJ1 CHBIp
€Ti YIIIiH YKaKChl KOPCETKII OOJIBIT TaObLIA IBL.

MaiiapiH Tyci anThIHIIBI KaObIpFa apKbLIbI
KYHJI3r1 JKapbhIKTa apHaibl TYCTI WHIAMKATOPJIBIK
CBI3BIKTAP JKOHE KaHa KECUIreH KepJepi KoJiaa-
HYMEH aHBIKTaJJbl. MaiIbIH TYCi €Ki aHbIKTaMa-
JIBIK CTaHIAPTTBIH apajiblK CKEHJIr aHBIKTAJIbI,
COH/IBIKTaH YIlIaFa OChl aHBIKTAMaJIbIK CTaHIaPT-
TapbIH KYHIIPT TYCiHIH HOMipi Oepini

CoitbiFan MayapiH Maimel Tyci Ne() meH
Nel apanbifblHAa TYC HMHAMKATOPJIAPBIH KOpPCET-
KEeHI aHBIKTaJI[bl, COHJBIKTAH CHBIP MaWbIHBIH
tyci Nel wWHIWUKAaTOpBIHA ColiKec KeJemi e
OomkaHy/a.



AJIMAaTBI TEXHOJIOTHSIIBIK YHUBEPCUTETiHIH Xadapmibichl. 2024, Nel,

ETTiH MopMopi TOFBI3BIHIIEI KaOBIpFa apKbi- Tap apachblHIa apaiblK OOJIBIN  AHBIKTAJJIBI,
JIBI KYHJTI3TI JKapbIKTa apHaibl OOSITFAaH KapTOvKa- COHJIBIKTAH YIIIaFa 3TATOH/BIK CTAHIAPTTAPIAH €H
Jap MEH JaHa KECUITeH >Kepiiep apKbLIbI aHBIK- TeMeHTi MoH Oepinmi [15].

Tanabl. ETTiH MopMopi €Ki ATalOHJIBIK CTaHIApT-

Kecrte 1 — Oynueken TYKbIMBIHBIH Oy3ay €TiHIH KOHBIM/IBUIBIFBIHA Kapail COIOBIH HETi3r1 KepceTKiTepi

KOHBIMIBUIBIFBI
Kepcertkiritep JKOFapBl | opramia
JKac ipi Kapa MaJ eTi
Canmarbl, KT
- MapyaniblIBIKTa 460,3+2,4 332,5+2,3
- aJABIH-aJIa COI0 454,7+1,1 324,0+0,9
¥1m1a caaMarbl, KT 236,3+1,1 159,4+0,9
¥Y1ua melreIMel, % 51,96 49,17
I1Ki MadIbIH cajaMarbl, KT 13,73+0,2 8,70+0,1
Tmki MalabIH BIFBIMBL, % 3,02 2,68
COWBIC caIMaFrbl, KT 250,03+1,5 | 168,10+£1,0
CoiibIC MIBIFBIMEL, % 58,00 51,85

Kecre 2 — XKac ipi kapa Mai eTiHiH MOP(OIOTHSIIBIK KYPBUTBICHI

KepceTtkimrep Kac ipi kapa main eti, %
Bynmbik et 57-62
Mait 3-16
JoHekep THIFBI3, OOPITBLI- 9-12
JIAK JKOHE PETHKYIAPIBL 17-29
Cyliek >kKoH€e MIEeMIPIIEKT1

Wnmroctpanusinap

—

Cyper 2 — MemCT 32606-2013 »xac ipi kapa MaJ1 YIIaChIHBIH apTKbI KaFbIHBIH TOPTIHIII O6JIiri

P

(' y .
» REERNY

Cypert 3 — MeMmCT 32606-2013 GolipIHIIIa CORBLIFAH Kac ipi Kapa MaJl eTiHiH aJIbIHFBI IHPET]
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;

i

Cypert 4 — ETTiH TYCiH 3TaJIOHABIK CTaHAApPTTap OOWBIHINA aHBIKTAY

JTTTEE

Cypet 5 — XKac ipi Kkapa MaJ1 €TiH MOPMIP/Ii aHBIKTAMAJIBIK CTaHAapPTTAp OOHBIHIIA AaHBIKTAY

Kopvimuinowt

Kazakcran PecryOnukachiHbIH OaThIC OHIp-
JIepiHje, OYIUeKes TYKbIMbIHA jKac OYKaHBIH KbI-
HBICHI JKQHE KachblHAa OAaNIaHBICTBI, €TTI TYKbIMIIbI
ipi Kapa >kac MaJJbIH YIIAIapblH O amy KoHe
eTTI CYMeKTEeH aKbIpaTy apKbUIbl €T ©HIMILTIri
3eprrenai. Hotmkecinge: Oynueken OyKachlHAA
61,3% >xoHE COr0 anAbIHAAFLl caliMarbl 372,3 Kr
OosatbiH repedopn Oykaceima 50,8%. ETTiH Ka-
JIOPHUSITBIK KYPAMBIHBIH €H YKOFapbhl KOPCETKIII -
10143 x/Ix. Maximerrepre cylieHe OTBIPBIT, KY3Ti
KEe3EeHMEH CaJIbICTBIPFaH/Ia; COMBICKA JCUIHTI call-
MakK, KaJIOpHUsI MeJIIIEpPl KOHE COK OHIMIIUIIT CH-
SIKTHI KOPCETKIMITEP/IH a3famn TOMEHJICTeHIH aH-
bIKkTayra Oomanbl. COHBIMEH Kartap, 0aThic eHipi-
HEH OKeJliHreH MalIblH Oacka aliMakTapjiaH aii-
BIPMAILIBUIBIFEl KaHyapJIaplblH albIHOANBl KOHE
COI0 QJIJBIHIAAFBI CAIMAKTaphl apachIHAAFBI Call-
MAaKTBIK aifBIpPMAIIBIIBIFBI KOTI.

AJFbIC, Mymienep KakKThIFbIChI (KapiKbl-
JIaHBIPY)

Byn 3eprrey Kaszakcran PecmyOiaukacsr
AyYBUT MIapyanbUIbIFGIl MUHACTPITIT]
NeO118PKO01225 rpaHTBIMEH KapKbUIAHABIPHLI-
abl. KK «Manamos A.A.» eT eHzey KCIOPHBI-
HBIH KbI3METKepJiepi MEH KbITAHJIBIK MaMaHIapFa
QJIFBICBIM/IBI O1TAIPEMiH.
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CYTTIH KYPAMBIHJIAF bl AHTUBUOTUKTEPAIH CYT OHIMJAEPIHIH
CAIIACBI MEH KAYHICI3AII'THE OCEPI
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(Ka3ak YJITTBIK arpapJbIK 3epTTey YHUBepcHTeTi, AJiMaThLK , Kazakcran)
ABTOP-KOPPECTIOHICHTTIH AJIEKTPOH/IBI TomTackl: kozhabergenov79@yandex.ru*

Cymmeczi opzanukanvik 3ammap cakmay Ke3inoe oipxamap (axmopaapowiy acepinen OHIMHIN MAAMObIK,
KYHOBLIbIZbIH, KAIbINMbL CHIPMKbL  MYPiH, 0omi MeH UiCiH mybezellni 032epmemin  HCaHa XUMUATBIK
KOCbLbicmapObly, my3ijiyinen Kamap Kypamvl men Kacuemmepinoe dipkamap Kypoeni e3zepicmepze yuibipaiiovl.
Cymmi caxmay dcone onoey Ke3inoe2i OUOXUMUAIBIK HCOHE MUKPOOUONOZUANBIK npouecmepoi pemmey cym
OHepKaciOiniy Ka3zipzi menoenyusacol 001vln MaodvlIadvl. 3epmmey HIMUIICEEPIHIY, MAKCAMbL — AHMUOUO-
muxkmepoiy, WuKi Ccym neH auIbIMbLIZAH CYM OHIMOEPIHIYN XUMUANBLIK KYpPamovlHd, MUKDOOUOI0ZUSATBIK
KepcemKiwimepine McoHe OP2aHOIENMUKANLIK, KACUEemmepine acep emy CURAMBIH aHbIKmay. 3epmmeyinep
0apbICbIHOA NEHUWUSIIUH KOHUEHMPAUUACHIHBIY JCOAPLINIAYbIMEH HO0ZYPpMm KOHCUCMEHUUACHL CYUbIK JiCIHE
2emepozenoi, 6omen 0am MeH uicneH OonamviHbl anHblKmanovl. Me3ounvdi apoomor icone gaxynomamuemi
AHAIPOOMbL  MUKPOOPZAHUIMOEPOIH  CAHBLIHBIY OCYI memnepamypaza mayenodi exeni oaiikanovl. 37 °C
memnepamypaoa cymmezi MUKpoOOpPZAHU3IMOEP CAHLIHbIH KOO0 MeHOCHUUACLl OailKanovl JHcaHne Oy KOpcemkKiul
oaxkvinay cym yacicinoe (3,5x108 KTb/mn) en owcozapvrt maouine ncemmi. 3epmmenemin Ouana3zoHoazvl
aesomuyumun konyenmpavyusacer (0,00015; 0,0003; 0,0006; 0,0012 me/xz) mait yncone nakmo3sanviy oenzeiine (3,6
scone 5,3%) acep emmi. Cymmi caxmay yaKpimuvlHblH (Qaxmopvl 0apavlK 3epmmeszen napamempinepoe Kepiic
manmaol, OHBIH, dCEP eMYIHIH eH, HCo2apbl KyWi 0e10KMblH MAcCanvlK yaecine 0anuxanowt scane 96 % Kypaoo.

Herisri ce3nep: aHTUOMOTHKTEP, HOTYPT, CYT, MUKPOOHOJIOT U, IEHUIIUJIJIUH, JTJeBOMULIMTHH.

BJIMAAHUE COAEPKAHUA AHTUBUOTUKOB HA KAYECTBO U BE3OITACHOCTDb
MOJIOKA 1 MOJIOYHBIX ITPOAYKTOB

A.T. KOXKABEPTEHOB*, 8.K. EOPUBAH, B.C. KAMYPOBA

(Ka3axckuii HANMOHAILHBIN arpapHbIii HccJe0BaTeIbCKHil yHUBepcuTeT, AiiMaThl, KazaxcTan)
DIeKTpOHHas oYTa aBTOpa-KoppecnonaenTa: kozhabergenov79@yandex.ru*

B npoyecce xpanenun opzanuueckue geuyecmea MonoKa npemepnesaom pao CJ10HCHbIX UIMEHEHUT COCIasa
u ceolicme, a makyce 00paA3YIOMCA HOGble XUMUYECKUE COCOUHEHUA, DPAOUKAILHO USMEHAIOWUE NUEBYI0
UEHHOCMb, HOPMAILHBLIL 6HEWHUIL 6U0, 6KYC U 3anax nPoOyKma noo eoszoeiicmeuem paoa hakmopos. ¢paxmopel.
Pezynuposanue ouoxumuueckux u MuKpoOUOIOUUECKUX RPOUECCO8 NPU XPAHEHUU U nepepasomke Moi0Ka
AGNAEMCA AKMYANbHBIM Hanpaenenuem monounoii ompaciu. Llenvro pabomer sensemcsa uzyuenue @aUAHUA
AHMUOUOMUKOE HA XUMUYECKUI COCMAs, MUKPOOuonozu4eckue noKazamenu U OpeaHojienmuiecKue ceolcmea
CHIPO2O0 MOJIOKA U KUCIOMONOYHBIX RPOOYKMOo8. B xo0de uccnedoeanuii ycmamnoeieno, 4mo ¢ yeeiudenuem
KOHUEeHmMpayuu NeHUYUWILIUHA KOHCUCERYUA HO2YPMA CIMAHOBUMCA HCUOKOU U HEOOHOPOOHOI, ¢ ROCIMOPOHHUM
6éxycom u 3anaxom. Qucnennocmo monounoxucavlx daxmepuii cocmasuna 3,1x104 KOE/mn npu makcumaibHoM
Konuvecmee aumuouomukos ¢ npooykme (0,1 me/ke) u 3,4x108 KOE/mn 6e3 neco. Cmamucmuuecku 3Hauumble
paziuyus  OpeaHoIenmu4ecKux Ceolicme Hozypma Ovliu  NOJIYYEeHbl NPU  HAUOOIbUIEN KOHUeHmpayuu
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nesomuyemuna (0,1 mz/k2). B ocmanvnsix ucciedo6anHbIx o0pazyax KOHUEHMpPAyus anmudUOmMuUKos He eauANd
Ha KOHCUCHEHYUIO, 6KYC U 3ANax npooyKma.

Ki1roueBble c10Ba: aHTHOMOTHKH, HHOTYPT, MOJI0KO, MUKPOOHOJIOT Usl, TEHUIIMILIMH, TeBOMULIETHH.

THE EFFECT OF ANTIBIOTICS CONTAINED IN MILK ON THE QUALITY
AND SAFETY OF DAIRY PRODUCTS

A.T. KOZHABERGENOV*, A.B. BORIBAY, V.S. ZHAMUROVA

(Kazakh National Agrarian Research University, Almaty, Kazakhstan)
Corresponding author e-mail:kozhabergenov79@yandex.ru*

During storage, the organic substances of milk undergo a number of complex changes in composition and
properties, and new chemical compounds are also formed that radically change the nutritional value, normal
appearance, taste and smell of the product under the influence of a number of factors. factors. Regulation of
biochemical and microbiological processes during storage and processing of milk is a current trend in the dairy
industry. The purpose of the experiment is to determine the effect of antibiotics on the chemical composition,
microbiological parameters and organoleptic properties of raw milk and fermented milk products. During the
research, it was found that with increasing concentration of penicillin, the consistency of yogurt becomes liquid and
heterogeneous, with an off taste and odor. The number of lactic acid bacteria was 3.1 x 104 CFU/ml with the
maximum amount of antibiotics in the product (0.1 mg/kg) and 3.4 x 108 CFU/ml without it. Statistically significant
differences in the organoleptic properties of yogurt were obtained at the highest concentration of chloramphenicol
(0.1 mg/kg). In the remaining samples studied, antibiotic concentrations did not affect the consistency, taste and
smell of the product.

Keywords: antibiotics, yogurt, milk, microbiology, penicillin, chloramphenicol.

Kipicne JICHCAYIBIFEI YIIiH FaHA eMeC, COHBIMEH KaTap CyT

Enmimizae cyT eHuipy caiachlHIa YJKEH OHEPKACIOl YINH Jie¢ MaHbBI3Ibl MpobiieMa OOJIbII
e3repicTep OOJIBIN KATKAHMEH, IICHIUIMEH Kee TaObLIa/Ibl, OUTKEHI OJIap alIBITKBI MUKpoOdIIOpa-
xaTtkaH Macenenep ne 6ap. Con macenenin Oipi- CBIHBIH CaHBIH KYPT a3aiiTy HeMece eMipLIeHIIriH
HOpJIi CYTTI MaianaHy KepCeTKillliH KeOeuTy, TeXey apKbUIBl TEXHOJOTHUSIIBIK TPOIECTi OY3YhI
cayblUIFaH IIMKI CYTTI KaObUIIAylbl OpPTaJIbIKTaH- MYMKiH. HoTwxkeciHae Kyphem >SKOHOMHUKAJIBIK
IBIPY, CYT OHIMAEpiHJe aHTUOWOTHUKTEP/l IIama- npobieMa TybIHAaybl MYMKiH. CYT IIMKi3aThIHIA
JaH ThIC KOJAAaHBUIMAyblH Kaxaranay. COHFBI AHTUOMOTHK KypaMbIH OaKbUIayIblH THIMII Sfic-
KBIJIIapBl CUBIpIIApJaH JKOFaphl camajibl CYT ally TepiH TaHJay MIMKi3aT OHJAEYII KoHE MIMKi3aT
YIIiH aHTUOMOTUKTEPIi KOJAAHY O KHIJICHII. HIBIFApYIIBIIAp YIIiH ©3eKTi Macene OobI
AHTHOMOTHKTEPIiH TYpi MEH MeJlepiHe Kapait tabbutaael. CoHnal-ak, Kayimnciz maimansl CyTTi
YCHIHBIIATHIH KapaHTHH OpTallla ecenmeH 4-5 KyH. naiiIanany >KOJIBIHIAFbI HET13r1 mpoliemManap/Ibiy
OJIeTTe KapaHTHH KYHJAEpI cakTaliMail aypy Mai Oipi — CYTTIH apHaiibl OpbIHAApPAA JKOHE THICTI
CYTi CYT eHipicTepiHe xibepimim >xaTaapl. AHTH- JKarJall jkacajaMmaraH JKepiep/Ae CaThbUTybl MeH
OMOTHK KANJBIKTaphl CYT OHIIPETiH Kocim- CYTTIH J>KapaMIbUIBIK MEp3iMiH YJIFalTy VIIiH
OpBIHJIAP YIIIH eTe KayinTi, ce0edl aHTMOHOTHK AHTUOMOTHUKTEPAl KOJIJaHy OOJIBINT TaObLIaIbI.
KaJIZIBIKTaphl alllbITy KE31HAe OHIPICTIK MPOIECTI CyTTiH Kayilci3mirii pacTalThIH THICTI KYJKaT-
Oy3ybl MYMKiH. AzlaM OpraHu3iMiHe a3bIK-TYJIIK TapceI3 cyT caTy dakrinepi Kazakcrannarer epke-
OHIMJIEpPl apKbUIBI AHTUMHUKPOOTBHIK 3aTTap.IbIH HUETTI cayJaHbIH JaMyblHa Kaiiibl keneai. Car-
TYCIIT OTBIPYBI PEPMEHTTEP/IIH KYMBICHIH Oastyina- bl CYT — WH(EKIUSUIBIK TapanTaH Ja Kayircis,
THII, ilIeK MUKpOQIopacskH 0y3aabL.[1,2] IopyMeHIep MeH MuHepangapra Oail, eHJIeNreH

AHTHOMOTHKTEPAIH KalIbIK MeJjmepi Oap XKOHE KallTallFaH, TEXHUKAJBIK periaMeHTKe
OHIMJIEp/II JKYHeNl Typlle KOJNJIaHFaH Ke3Je ajaM colikec oHiM 00iybI KaxeT.[3,4]
ar3achlH/a OJIAPJBIH JCepiHe TOe3IMAUIIK maiaa JKyMBICTBIH MakcaThl MeH MiHJICTTepiHe
0onanel. CyTrTe aHTHOMOTUKTEP/iH JXKOHE Kehoip AHTUOMOTHUKTEP/iH OPTYPIi Typiepi MEH KOHIICH-
JIOPI-A9PMEKTEP/IIH, KAJIJBIK MOJIIIEPIHIH 00ybI TpalnusIapbIHBIH IIHKI CYT IeH HOTYypT eHIMIepi-
azaMapaa aJUIeprHsiIbIK peakiusiap MEH HcC- HiH (QU3MKa - XUMISUIBIK KYpPaMbIHA, MUKPOOHO-
O0no3abIH maliaa OomyblHA 9KeTyl MYMKiH. AHTH- JOTHSJIBIK  KOPCETKIIITepiHe ocep €Ty KYIIiH
OMOTHKTEP/IH KaJIbIK KOHIICHTPAIMACHI aJiaM 3eprrey.
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3epmmey mamepuanoapvl men aoicmepi

3eprrey xymbictapbl 2022-2023 xbiimap
apaNbIFbIHAA CYT KYPaMbBIHJIAFbl aHTUOHOTHKTEP-
IiH CYT eHiMAepiHe ocepiH, (PHU3MKO- XUMHUSIIBIK
JKOHE MHUKPOOHMOIOTHSIIBIK KOPCETKIMITEPiH 3epT-
tey Kaszak YITTBIK arpapiiblk 3epTTey YHHBEp-
cuteTiHiH, «CyT eHiMAepiHiH pedepeHTTIK 3epT-
XaHACBIH/AA» KYPTi3iii.

3epTTey >KYMBICTAPBIHBIH MaKCaTbIHA CON-
Kec, Herisri mmukizar petinge Streptococcus
salivarius subsp. Thermophilus sxone Lactoba-
cillus delbrueckii subsp. Bulgaricus 6axtepus-
Japel, AMaThel OONBICTApBIHAA ecipiyeTin [ omr-
TUH CHUBIPJIAPBIHBIH CYTTEPi JKOHE CYTTE Ke3Je-
CeTiH aHTHUOMOTHKTEPAiIH OpPTYPJI KOHIICHTpa-
IUSITIAPEI ATBIH]TBI.

CyT TieH almbITBUIFAH CYT OHIMICPIHIH ca-
Macel MEH Kayilci3/irine aHTUOMOTUKTEPIIH acep
€Ty CHNAaThIH 3epTTey YIIiH OacTamkbl CYTTeri
MEHUIWUIMHHIH KeJIeCi KOHIIEHTPAIUACH TaH1all-
FaH: KEJCH OJaFbIHBIH TEXHUKAJBIK pPEriaMeHTI
OOWBIHINIA TICHUIWIDTMHHIH IIEKTI MOHTE CoHKec
nenreiige (0,004 Mr/kr); ImexTi MoHHEH 2 ece
tomen aerreiine (0,002 Mr/xr); KOHIIEHTPAIMSICHI
mekTi MoHHeH 2 ece skorapsl (0,008 Mr/kr) xoHe
MIeKTI MOHHEH 4 ece OFaphl KOHIICHTpAIHs
(0,016 mr/kr) ambiHABL. JICBOMHIIMTHH KOHIICH-
TpalusIChl YKCac TaHAaJ/Ibl, OHBIH PYKCAT eTiJreH
eq oxorapel neHredli KO TP-ze 0,0003 wmr/kr
acnaTeH etin Oenrinenred. OcblFaH coiikec 013
JieBOMHIIUTUH KoHueHTparwsicel 0,0003; 0,0006;
0,0012 mr/xr.[5,6,7]

Cyr xoHe cCyT eHIMIEpiHiH ¢u3mKa-
XUMUSUTBIK ~ KepceTkimTepi  Milkoscan™  Ftl
aHaNM3aToOphl apKBUTBI aHBIKTAMABL. O Kenmeci

KOPCETKIIITEPi KbUIAAM JKOHE JOJ OpHATYyFa
MYMKIHIIK Oepei: THIFBI3ABIK, Mal MeJIIepiHiH
MaibI3pl, KOCHAJIap MEH 3USHABI 3aTTapiblH
00JIyBI, JTAKTO3aHBIH YJIECi, KbIIIKBUIBIK JCHICHI,
KaTy TEeMIIepPaTypackl xoHe T.0.

AHTHOHOTHKTEPIH 00Ty Memmepi HorypT-
THIH OpraHAJICNITHKAIBIK KAaCHUETTepiHE Je acep
€TeTiHI Ce3ci3. OHIMHIH OpPraHOJCTITUKAIBIK
KacHeTTepl OHIMHIH XUMHSUIBIK KYpaMbl MEH
TaFaMJIbIK JKOHE OMOJNOTHSUIBIK KYHIBUIBIFBIHAHIA
TYTBIHYIIBUIAPABIH TaHJAYbIHA YJIKCH 9Cep €Tel.
Morypr ynrinepiHe OpraHaJeNTHKamblK Oara
MEMCT 31981-2013 apxsuisl 6epimmi. [7]

CyT eHiMJEpiHIH OaKTEepUSIIBIK JIaCTaHYBI,
MEMCT 32901-2014 cranmapTtka coiikec. by
omic «MUKPOOHMOJOTHSUTBIK 3EepTTEyJep oMici»
Ooiipiaia anbIKTaga s [8,9,10]

Hamuoicenep scane onapovl mankpliay

3epTTey HOTIKECIHAE  alblHFaH HOTypT
eniMi MEMCT 31981-2013 tananrapbiHa CoiKec.
Horypt eHmipy/iH TEXHONOTHAIBIK TIPOLIEC Kele-
Cl omepanusuiapbl KAMTBIbI: IUKI3ATThI, BIIBIC-
TapAbl KOHE MaTepuangapabl JaublHAAY, Manabl
KaJIBIIIKA KEJNTIPYy, KOCIaHbl T'OMOTCHH3AIUsIIAY,
nacTepliey, CaJKbIHIATY, allbITy. TepMOCTaTTaFbI
alIBITYIaH KeiH aHTHOMOTHUKTEPITiH KOHIICHTpa-
IUSCHl KOCBUIMaraH HOTYpT YJITICi Oy3bLIMaraH,
OipTeKTi, opTama TYTKbIp KOHCHCTCHLUSFA He
0onnb1. CoHBIMEH Oipre NMEeHWIWUIMHHIH KaTbIC-
YBIMEH HOTYPTTBIH OPTaHOJNCNTHKAIBIK KOpPCeT-
kimTepi e3repii. OHBIH KOHIEHTPAIUSCHIHBIH
JKOFAphUIAYbIMEH KOHCUCTCHIIMSACHI CYUBIK JKOHE
reTeporeHi, 0eTeH oM MeH uicke ue oommasl. (1 -
KecTe)

Kecre 1 — [leHNIMIIIMH KOHIIEHTPAIMSUIAPBIHBIH HOTYPTTHIH OPTaHOJIEITHKAIIBIK KOPCETKILITEpiHe acepi

JIBIFbI TOMCH

Kepcerkimrep | Bakpuray ynrici [eHNIMTHH KOHIICHTPALHUSCHI, MI/KT
0,002 0,004 0,008 0,016
Criptkel TYpi | BipTekri, oprama | BipTekti , YibIFbI- | YUBIFBIITHIFEL colI|  [eTeporeHmi, BiprexTi emec,
KoHe TYTKBIP LUTBIFBI CAJT Oy3bUIFaH, XKeT- TYTKBIp eMec reTeporeH i, yibl-
KOHCHCTCHIIUSACHI OY3BUFaH, TYTKBIP-| KUTIKTI TYTKBIP MaraH

EMEC

beren nom men
Hicci3

HUici men gomi
uicci3

Kprmikeun gomi 6ap,

Koimkpin oM meH | XKarbIMCBI3 HiC IEH

Boeren gomi MeH uici

nic 6ap Jomi 6ap Oap

Tyci AK, 6ipTeKTi AK, 6ipTeKTi

AK, OipTekTi

AK, OipTeKTi AK, OipTeKTi

ki cyTTe aHTHOMOTHUKTIH OO0JIyBI HOTYPT-
THIH XUMHUSUTBIK, KYpaMBIHa J1a acep eTTi (2-KecTe).
[eHUIIMIITMHATH KOHIIEHTPANUACH KOFapbUIAFaH
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Kecre 2 — IIeHUIIIIMH KOHIIEHTPAIFSUIAPBIHBIH HOTYPTTHIH XUMUSUTBIK KOPCETKImTepiHe acepi

Kepcertkimtepi bakputy |[IeHUIMIIMH KOHIIEHTPAIUSICHI, MI/KT|
yarici | 0,002 | 0,004 | 0,008 0,016
MaiipiH MaccabIK, 3,5 3,2 2,60 2,58 2,35
yJteci, %
AKYBI3JIBIH MaCCaITbIK 3,80 3,32 3,33 3,28 3,12
yJteci, %
Kyprax maiicei3 13,03 | 13,01 | 13,01 | 12,65 12,04
CYT KaJIIBIKTapBIHBIH
MaccMmaccasik yieci, %
Kpikpuiaeik, °T 118 113 100 89 78

AHTHOMOTHK KOHIICHTpAITSUIAphI KOK Ho-
TYPT YITiIepiHAC KBIIKBUIBIKTBIH 6CYi 3epTTel-

TeH YATiIepaeri MUKPOOPTaHU3MACPAIH IaMybl-

MeH TyciHgipineni (3-kecre).

Kecte 3 — [leHMIMIIIIMH KOHIIEHTPALUSIAPBIHBIH HOTYPTTHIH MUKPOOHOJIOTHSIIBIK KOPCETKIIITEepiHe acepi

Kepcertkirturepi bakputay | [IeHUIMUTHH KOHICHTPALHUSIAPHI, MI/KT
Yer 10,002 0,004 | 0,008 0,016
Mesodunsai aspooTe xoHe da- | 3,5 x108 | 2,6x107 | 2,2x107 | 1,4x10° | 3,1x10*
KYJIbTaTHBTI aHA3POOTHI MHKPO-
OpTraHU3MJICP/iH CaHbl, MJI
E. coli ToOBIHBIH OaKTEpUsIAPHI | AHBIKTAJ | AHBIKTAJI- | aHBIKTAJ- |aHBIKTAJI-|aHBIKTAIMA
MaJIbI MaJibl MaJIbI MaJIbl JbI
AIIIBITKBI KOHE 3€H CaHbI- 1,5x10 | 1,3x10* 1,1x10' |aHBIKTaNM|aHBIKTAIMA
payKyJIaKTapbl, MJI azbl JbI

Worypr emzipy KesiHme CyTTe JI€BOMHIH-
THHHIH OOJIybl OHBIH XHMHSUIBIK KYpambl MEH
OPraHOJISNITUKANBIK KACHETTepiHE JIe dcep eTTi,
0ipak OHBIH dcepi MEHUITWUIMHIE KaparaHya Oipiia-
Ma esreme Ooiapl. OchUtaiiilia, TEPMOCTaTTaFbI
aIIBITYIaH KeWiH aHTUOWOTHKTEPI KOK HOrypT
yITici Oy3bUTMaraH YHBIFBIIIIEH OipTeKTi, opTaria
TYTKBIp KOHCHUCTEHIMsFa ue Oomapl.  ChIPTKBI

KOpiHicTer1 e3repicTep *koHe HOrypT KOHCHCTEHIINS-
cel neomuiietiHHIH 0,0012 Mr/Kr eH KoFapsl
KOHIICHTPAIIMSCHIH A FaHa OaiKaIbl. AHTHOUOTHK-
TiH OChI KOHIICHTPAIMSACHIHIA HOT'YPTTBIH HIiCi MEH
nomi e3repai. On 0eTeH JoM MEH HICTiH KaThICYbI-

MeH KBIIIKBUT CYTTi TOMI'e 1€ OOJJIBL.

Kecte 4 — JIeBOMUIMTHH KOHIIEHTPALUUIAPBIHBIH HOTYPTTHIH OPTaHOJICIITHKAIIBIK KOPCETKIIITepiHe acepi

Kepcerkimrepi | Bakpiiay yurici JIeBOMOLIMTHH KOHIICHTPAIUSICHI, MI/KT
0,00015 0,0003 0,0006 0, 0012
CeipTkeI TYpi | bBipTekri, oprama| biprekri, Biprexri, Biprexri, BiprekTi emec,
’KSHE KOHCH- TYTKBIP TYTKBIP TYTKBIPJIBIFBl | TYTKBIPBUIBIFBI | TYTKBIPJIBIFBI
CTEHIMSCHI TOMeH TOMEH TeMeH
Uici men ngomi | bered nom meH | beren nom | Beren noMm meH |boeren 1oM MeH| AL Hic IEH JMi
micci3 MEH Hicci3 uicci3 uicci3 Oap
Tyeci AK, Oiprexti  |AK,0ipTexTi| AK,0ipTeKTi AK,0ipTeKTi AK,0ipTexTi

CyTrTe aHTHOMOTHKTIH OOJIYBI amIBITBUIFAH CYT
OHIMIHIH XUMHSIIIBIK KypaMbIHa Ja acep eTTi (5-kecte).
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Kecre 5 — JIeBOMHAIIMTHH KOHIIEHTPAIMsUIAPBIHBIH HOTYPTTHIH XUMHUSUIBIK KOPCETKIMTepiHe acepi

Kepcerkimmrepi Bakputy JleBoMuUIMTHH
yJTici |  KOHUEHTPAIMSCHI, MI/KT
0,002 {0,004]0,008|0,016
MaiibiH MaccalbIk 3,5 3,23 | 260 (2,34 221
yneci, %
AKkyb131bIH Maccanblk | 3,80 3,78 | 3,22 | 3,22 | 3,15
yneci, %
Kyprax maiicsI3 13,03 | 13,02 {12,91{12,65| 12,0
CYT KaJIJBIKTAPBIHBIH
MaccMaccalbIk yieci %
Kpimkpaasik, °T 118 112 100 93 88

JICBOMUIICTUHHIH 3€PTTENreH KOHIICHTpa-
[USCHI MEH OaKplUIay YITICIMEH WOTYpPTTHIH KBIII-
KBULIBIFBI a37all epekiieneHmi. JKammbl kepcer-

Kecte 6 — JIeBOMUIMTHH KOHIIEHTPALUUIAPBIHBIH HOTYPTTHIH MUKPOOHOJIOTHSIIBIK KOPCETKILITEpiHe acepi

KillTe OAKTePHSIIBIK JIACTAHY KOHE CYT KBIIIKbLIBI

OaKTepUsITaPBIHBIH

(Kecre-6).

CaHbI

a3arobl

Kepcerkimepi Bakpinay |[JIeBOMHMIIMTHH KOHLIEHTPALUSIAPBI, MI/KT

yJrici 0,002 0,004 0,008 0,016
Mesohunsi aspo6Ts! xome pa- | 3,5x10% | 2,2x107 | 2,5x107 | 2,1 x10° | 1,1x10%
KyJIbTaTHBTI aHA3POOTHI MHKPOOP-
TaHU3MJCPIIH CaHbl, MJI

E. coli ToObIHBIH OakTepusIaphbl |aHBIKTAJIMa | aHBIKTAJ- | aHBIKTAJI- | aHBIKTaJI- | aHBIKTAJ-
JbI MaJibl MajIpl Majpl Majipl

AIIBITKBI )KOHE 3€H CaHBI- AHBIKTaJIMa | aHBIKTAJI- | aHBIKTaJl- [AHBIKTAJIM| aHBIKTAJI-
payKyJlaKTapbl, MJI JbI MaJibl Majipl aJibl Majipl

OaiKaabl

Kopvoimuinowt

1. 3epTTenreH quana3oHAarbl CYTTEri MEeHHUIUII-
gua (0,002; 0,004; 0,008; 0,016 Mr/kr) cyT KOHICH-
TPALMSICBIHBIH ~ (PM3MKa-XUMMSUIBIK ~ KOPCETKIIITepiHe
alTapibIKTall 9CEP €TKEH XKOK.

2. 3epTTeneTiH AWana3oHJarbl JIEBOMULIMTUH
konnentpanusacer (0,00015; 0,0003; 0,0006; 0,0012
MI/KT) Mail >KoHe JaKTO3aHbIH JeHredine (3,6 xoHe
5,3%) acep erti. CyTTi cakTay yaKbITBIHBIH (HaKTODEI
OapibIK 3epTTENreH IapaMeTpiiepAe KOpiHIC TamThl,
OHBIH 9ocep eTYyiHIH €H JKOFapbl KYII OEIOKTHIH
MaccallbIK ylieciHe OalKaIbl xoHe 96% Kypabl.

3. Me3odumpai a’poOThHl koHE (aKyITbTaTHUBTI
aHadpOOTHl MHUKPOOPTAHU3MAEPHAIH CaHBIHBIH OCyi
TemmepaTypara Toyenni exeHi Oadikammel. 37 °C
TEeMIIepaTypaja CyTTeri MUKPOOPraHM3M/Iep CaHbIHbIH
Ke0er0 TeHICHIUACH OaiiKaiasl JKoHEe OyJI KepCeTKiml
6axpuiay cyt yaricige (3,5x10% KTB/ma) en sxorapsl
MOHIHE KETTi.
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IPI KAPA MAJIIBIH KAPBIHBIH OHJIEY OJICTEPI

I'C. KEHEHFAH , b.b. OMUPKAHOBA , A.H. TATUEBA*
(«Ka3zak KaiiTa eHjey koHe TaFaM OHEePKICINTePi FhUILIMU-3ePTTEY HHCTUTYTHI»
JKIIC, Ka3zakcran, 050060, Anmats K., l'arapun ke, 2381")

ABTOP-KOPPECTIOHICHTTIH AJIEKTPOH/BIK TomTackr: t.amina.n@mail.ru*

Kaszipzi yaksimma em ouepkacioi ipi kapa man cyboHimoepin muimoi oHoeyoe aiumapivikmail maicipuoe
scunakmazan. bipax onapoel azvik-mynik maxcamwinoa naiidanamny ynaeci memen 6onvin omuip. byn, Gipinwi
Ke3ekme ipi Kapa Mmanodvly Ken Kamepanisl KapulHOapvlh eHOeyze Kamovicmol. Foinvimu 3epmmeynepoin
OonamarKkmazel 6a2vimul 0Cbl CYOOHIMOEPOI MOIBIK Ko1emoe naiidanany oonvin maowvinadvl. byn makanaoa cym
OHEPKICIOIHIY KAIObIKMAPbIH RAOANIARA OMBIPBLR, IDi KAPa MAIObIH CYOOHIMOEPIH (Kapbli MeH MOop KO30i KapblH)
OHO0eYOil, MexHOI02UANBIK npoyecmepi Kapacmuipviiovl. Maceneni wiewtyoiy HaKkmol yHcane muimoi macinoepinin
Oipi — ipi Kapa man KapolHbIH OUOMEXHOI0ZUAIBIK HCOAMEH O6HOey ypoicmepin xcypzizy. Tepmusanvlk oeHoey
YaKblmvlH KbICKAPMY MeH KaApblHeA MIH apHAiibl WiCHI JHCOl0 YUIIH JCIHE MEXAHUKAIbIK Oepikmizin momenoemy
MaKcamulHoa ipi Kapa mail KapblHblH CYm CAPbICYbIMEH OHOEYy MEXHON02UuAChl YCulhoulaovl. Ipi Kapa manoviy
cybonimoepinin (Kapoin, mop K030i KapovlH) mazamoblK, KYHOBLIbIZBL MEH A3bIK-MYAIKMIK wuKizam Ke3i pemindezi
MYmulHYWbLIbIK, KAcUemmepi 3epmmeitin, nanuoananyowvtyy donawazeina 6aza 6epindi. byn scymvicma ipi Kapa
Ma10blH KAPLIHLIH CAPLICYMEH OHOEY MYMKIHOIZi 3epmmendi. Cyoonimoepoin, Qu3uKka-xumuaivlk Kypamsl MeH
OUO0N102UANBIK, KYHOBLIbIZbIHA JHCYP2i3ineen 3epmmeyniep KapblH MeH mop K030 KAPbIHOA aKybl30ap MeH MUHEPAIObl
3ammapoviy, aMUHKbIMKbLIOGPBIHBIY Heo2apbl Kypamvln Kopcemmi. Ipi Kapa manoviy Kapuvln JHcone mop Ke30i
KapolHblH  Jcymcapmyea Jicone masapmyza cym  capvicyvl  epimindici  ycvinpinovi. Cym  capvicybinoazol
MUKPOOPZAHU3MOepOi nailoanana Omuvlpovin, KYypamwvlHOa KOA1azeHn Oap wiukizammul Ou0a02UANBIK 0OenceHOi
3ammapmen onoey dorauiazel 6ap dazeimmapoviy, Oipi Oen MaHvLIYbL Muic.

Heri3ri ce3ep: ipi Kapa Maja KapbIHbI, CYT CAPbICYbI, TEXHOJIOTHS.
METO/JAbI OBPABOTKU PYBLHA KPYIIHOI'O POI'ATOI'O CKOTA
I'.C. KEHEHFAH, b.5. OMHP)KAHOBA, A.H. TATHEBA

(TOO «Ka3axckuii Hay4HO-MCCJIeI0BATEILCKHA HHCTUTYT NepepadaTbiBaloNieii U NuieBoi
npomMbiiieHHocTI», Kazaxcran, 050060, r. Aamarsl, np. larapuna 238I7)
DJIeKTpOHHAsI T0YTa aBTOPa KOppecnouaenTa: t.amina.n@mail.ru*

B nacmosawee epema MACHAA NPOMBIUWIEHHOCMYb HAKONUNA 3HAYUMEIbHLIL ONbLIM  IPPEKmusHO
nepepadomxku cyonpoOyKmog Kpynnoz2o pozamozo ckoma. Ho Oona ux ucnonv3oéanus 6 npoooGosibCHEeHHbIX
yensax ocmaemcs HU3Kou. Imo Kacaemcsa, 8 nepeyly ouepedv, 00padGoOmKu MHOOKAMEPHO20 MHCelYOKA KPYRHOZ0
pozamozo cxkoma. byoywum Hanpaenenuem HAYUHBIX UCCNE006AHUI AGNAEMCA UCHOAb30GAHUE IMUX
cyonpoOyKmog 6 noaHom ooveme. B 0annoii cmambe paccmompensl mexHono2uyecKue npoyecchl nepepadomku
CYOnRpOOyKmoe Kpynuoz2o pozamozo ckoma (pybey u cemuyamulii pybey) ¢ UCHOIb308AHUEM OMXO0008 MOJIOUHOU
npomviuinennocmu. OOHUM U3 KOHKPEemHBIX U IPhexmusnvix cnocodoe peutenus npoodnemvl A6a1emMcs
nposedenue npoyecco¢ OUOMEXHON0ZUHECKOU nepepapomku KpynHo2o pozamozo ckoma. /[Ina coxkpawenus
6peMenu mepmuieckou o00padomKu u ycmpaweHus cneyu@uueckozo 3anaxa, XapakmepHozo 0na pyoua, u
CHUJICEHUA MEXAHUYECKOU NPOYHOCMU NPEON0IHCEeHA MEXHOI02UA 00padomKu pyoya KpynHozo pozamozo cKoma
Monounou cvieopomkoi. Hccnedosana nuuie6as yeHHOCMb U nompedumensckue ceolicmea cyonpooykmos
KpynHozo pozamozo ckoma (pybey, cemuamolii pybdey) KaKk UCHOYHUKA NPOO0BOIbCIEEHHO20 CbIPbA, OAHA OUECHKA
nepcnekmueam ucnoivioéanus. B oannoii pabome 6vina uccnedogana 603morcHocmsv 06padbomku pyoya KpynHozo
pozamozo cxkoma cwvlieopomkoil. Hccnedosanus pusuko-xumuueckozo cocmaea u 0OU0n102U4eCKOl UEHHOCMU
cyonpoOyKmoe nokasaiu 6blcoKoe codepiicanue 0e1K08 U MUHEPATIbHbIX 6eu|ecne, AMUHOKUCIOm 6 pybue u
cemuamke. /Ina cmazueHus u ouuweHUA pyoya KpynHozo pocamozo0 cKoma u cemuamozo peKoMeH008aH pacmeop
Monounou cvigopomku. OOHOU U3 NeEPCHEeKMUGHBIX obnacmell O00aX)CHA Oblinb NPUHAHA hepepadomka
KON1a2eHco0epiHcauieco colpba 0U0102U1eCKU AKMUGHBIMU 6eU{eCmEamu ¢ UCNONb306aHUeM MUKPOOPZAHUZMOB
MOJIOUHOTL CbLBOPOMKHU.

KaioueBble ciioBa: pyden KPYIHOI0 poraToro cCKoTa, MoJI0O4Hasi CHIBOPOTKA, TEXHOJIOTHSI.
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METHODS OF PROCESSING THE STOMACHS OF CATTLE
G.S. KENENBAY, B.B. OMIRZHANOVA, A.N. TATIYEVA*

(LLP «Kazakh research institute of processing and food industry»,
Kazakhstan, 050060, Almaty, st. Gagarin 238G)
Corresponding author email: t.amina.n@mail.ru*

Currently, the meat industry has accumulated considerable experience in the efficient processing of cattle by-
products. But the share of their use for food purposes remains low. This concerns, first of all, the treatment of the
multicameral stomach of cattle. The future direction of scientific research is the use of these by-products in full. This
article discusses the technological processes of processing by-products of cattle (tripe and reticulated tripe) using
waste from the dairy industry. One of the concrete and effective ways to solve the problem is to carry out the
processes of biotechnological processing of cattle. To reduce the time of heat treatment and eliminate the specific
odor characteristic of the scar, and to reduce the mechanical strength, a technology for processing cattle rumen with
whey is proposed. The nutritional value and consumer properties of cattle by-products (rumen, reticulated rumen)
have been investigated as a source of food raw materials, the prospects of use are assessed. In this work, the
possibility of treating the scar of cattle with serum was investigated. Studies of the physico-chemical composition and
biological value of by-products have shown a high content of proteins and minerals, amino acids in the abdominal
and retina. A solution of whey is recommended for softening and cleansing the rumen of cattle and reticulated cattle.
Processing of collagen-containing raw materials with biologically active substances using whey microorganisms
should be recognized as one of the promising areas.

Keywords: cattle stomach, whey, technology.

Kipicne KekOaypIp/eiH,  OYHpEKTiH, OKIEHIH JKoHe

CybeHimMaepai OMOTEXHOJOTHSIIBIK SficTe- KapbIHHBIH aKybI3Japbl €H XKOFapbl CIHIMAUTIKKE
piMeH eHJey, IIUKI3aTThl YTHIMJIBI TaiijanaHy ue [3,4,5,6].
MOCEJIeCiHIH OHTAMIIBI menTiMi OOJBIT TaOBIIaIbL. CybeHimMaep omapAblH KOFapbl TaFaMJIbBIK
CoHFbl XbUTHApHl CyOOHIMIEPAl a3bIK-TYIIKTIK KYHIBUTBIFBIH JTOJENICUTIH KONTEreH XYMBICTap
MakcaTTa TaijjanaHyra epekiie KeHu1 OerniHyze, KyprizinreHseH keiin Eyponama, OHTYCTIK AMme-
Oy OipiHIII Ke3eKkTe CyOeHIMAEpiH KYpamblH- pukana, Contycrik Amepukana, Asusga, Adpu-
Jarbel OEJIOK MeJILEpi eTKE >KAaKbIHBIpaK OoybIHa Kaga >koHe ABCTpalMsAla KEeHIHEH KOJJIaHbuIa
OaiimaHpICTBI O0JICa, EKIHIIII/ICH j)KaHaMa eHIMIep- Oactranel. Keiibip emmepne onapiaH  macra,
IiH KyHBI IIamMaMeH Tipi >KaHyapJIblH KYHBIHBIH HIYKBIKTap JaiblHganaapl. byn opranomenTka-
10-15% xypaiitbiabieaa [1,2]. JBIK CUIaTTaMajapFa FaHa eMec, COHBIMEH Karap

By canagarel FRUIBIMH 3€pTTEYNIEp Kypa- KYPaMBIHAAFBl aKybl3, TEMip, MBIC JKOHE BHTa-
MBIHJIa KOJUIareH Oap IIUKI3aTTaH OeJIOK-Maii MUHJICPIIH JKETKUIIKTI MeJiepiHe OailaHbICThI
AOMYJIbCHUSUTAPBIH, JKEIaTHH, Mall IapyariblUIbi- 6omaner [7,8,9,10,11].
FbIHA apHaJFaH IpernapaTTap ajiy JKOJJapblH, €T Anrmus, Opanuus, XKanonws, [omnan-
OHIMJICPIHIH pelenTypachiHa MoaAu(UKaIHsIaH- qusiia CyOeHIMAEPIEH a3bIK-TYJIK THAPOJIN3aT-
FaH eHIMJAEPAl CHri3iNn mnaimasaHyablH OarbIT- TapelH ajajbl KOHE KYPFaK KOHIEHTPATTapIbl
TapblH YChIHAABI. TaraMIbIK KYHIBUIBIFBIHA Oaii- OHIIpy/le KOJIIaHbUIAbI.
JIAHBICTBI CYOOHIMIEp €Ki KaTeropusira OeliHe. AMepuKasa CUBIp KapblHBIHAH KacallFaH
BipiHmi kareropusira TaMakThIK KaCUETTEPl €TTCH IIYKBIKTaphl KeH TapaIbill TYTHIHYIIBUIBIK TaHbI-
KeM TYCHEWTiH cyOeHiMIep — Oaysip, OyHpexk, Tii, MangbUIbIKKa ue ©Oonapl. Mpeicanel, ipi Kapa
MH, KOK €T, €T KeCiHAiJiepi, KO MEH CHBIPIBIH MaNIblH KapHBIHAH XEHIJ TaraMIap eHAIpy aJici
KYHpBIFBI KaTajpl. EKiHINI KaTeropusira — Tasza- nareHtrenrex [12].
JIaHFaH KapblH, KOMEKed, OHell eTi, OKIIe, Cy0OeHiMIEpIeH KacalFaH TOJITHIPFRIIIITap-
KEHIpIEeK, KeKOayblp, CUpakTap, KyJlakrap, Tl OBl KOJAAaHy apKbUIbl LIYKBIKTAp NaiiblHIAy eTe
MEH MUBI anplHFaH Oac, epiH katanpl. Cyo6- taHpiMaj. KypambiHAa aKybI3el Oap MIMKi3aTTHIH
OHIMJIEP/Ii OHJICTCHHEH KEHiH, olap ajiaM Hemece PEOJIOTHAIBIK ~ KACUETTEPIH  JKaKcapTy  YIIiH,
XKaHyapyap YIIiH Naijanbl jkoHe KYHIbl ©HIMIe KaloH acxaHachblHAa CyOeHIMAEpHi alablH ana
ailHalyBl MYMKiH, opi Kapall OHBI caTyFfa TY3IBI €PITIHAITIEpAE YCTAH I
HIBIFapajbl  HEMece TaFaMJbIK KYHJbUIBIFbIHA Ipi Kapa MaJIbIH KONl Kamepallbl acKa3aHbl
coiikec  eHuipicre KonmaHanel. CyOeHimaep KapblHHAaH, TOPKe3[i KapblHHAH, >KaJObIpIIaK
OeJoKTapbl KaKChl CIHIMIUIIMIMEH CHUIaTTajajbl. KapblHHAH JkoHe ynTabapaaH typazapl. Omap Oip-
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OipiHEH WIBIPHIUTE KAOBIKMIAHBIH —KYPBUIBIMBI
OOMBIHIIIA epeKIIeIeHe . ACKa3aHHBIH KaObIp-
Fachl TOPT KabaTTaH TYpajabl: CHIPTKBI — CEpo3,
OYIIIBIK €T, MIBIPBII AacThl >KOHE IIBIPBIIITHI
KapblH — acka3aHHBIH €H YJIKeH KaMepachl,
OHIMLTITI KoFapel 2,5-3,0 % kypaiinel. bip ipi
Kapa MaJlIbIH acKa3aHbIHBIH OpTallla CalMarbl 6-7
Kr Kypaiiapl. KapelH MeH TOpKe3i KapblH JIUBEp
IIYKBIKTapbIH JKacay YINiH KoJTaHelIamgsl. Koi-
JaHy TypiHe Kapail cyOeHIMIepai TaFaMIbIK JKoHE
TEeXHUKANBIK jaen 6eneni [13,14,15,16,17].

CoHFBI KBUIIAPBl aKyBI3bI JKOFapbl CyO-
OHIMIIEp/Il KEeIIeHIl mNaijananyra OaFbITTalFaH
MATeHTTEP CaHbl apThIN KeJedi. Mbicansbl, ipi Kapa
MaJl KapblHBIH JIMMOH, MIapam >KOHE CYT KBIII-
KBUIIAPBIMEH aFapTy TEXHOJOTHSUIAphl IATEHT-
tenrern  [18]. «TeHi3 cmapka», Ty3, KaHT,
KOKOHICTEp, COSl COYChbl CHSKTBI HETi3r1 MHrpen-
HMEHTTEPAl KOCY apKbUIbI KAPBIH MEH TOK IIIEKTi
naiipiHaay omici o3ipienmi. CyOenimumepai op
TYpJi TEPMUSIIBIK OHJCYAIH OliCTepiMEH KYybIpY,
KaifHaTy, KOKOHICTepMEH OyYKThIpyFa Oomasbl.
MyHaii TepMISUTBIK OHAEYMEH JacallFaH Cyo-
eHIMIIEpIi OapiblK JKacTarbl ajamjap O Kui
KOJIJaHAbI.

Taburu TeHi3 eHIMAEpI COYCHIMEH, JKacaH-
IIbl KOHCEPBAHTTApPCHI3, TEHI3 CIIapKachlH apaJiac-
THIPY apKbUIbl JAHBIHIAIFAH KapblH MEH TOK
IIIEKTIH Tamamia KOHCHCTCHIMSACHIH KaMTaMachl3
eTeTIH TNaljanbl TaraM peTiHAe KapacThIpyFa
6omazer [19,20,21,22].

’Kanyapmap aKybI3BIHBIH KETICIICYIILTIT
MOCeNIeCiH IemrymiH Oip JKOJBl — CYT eHep-
KoCiOiHIH KaJJbIK ©HIMIi, CapbICyAbl KOJIAAHBII
KaHa TEXHOJOTHsapAbl kacay. byn eHIMHIH
TaraMJbIK KYHJIBUIBIFBIH apTTHIPATBIH CapbICy
aKybI3/Iapbl, JIAKTO3a, MUHEpaJAbl TY3Jap XoHE
T.0. CHSKTHI OHOJIOTHSUTBIK KYHJIBI  KOMIIO-
HEHTTEPMEH OHIMJII OaiibITyFa bIKnat eresi [23].

CyT ©HepkociOiHIH KOCAJIKhl IIHUKi3aThl
0oJia OTBIPHIT, CapbICyJa KAIMbl aKybl3 KeIleHi-
HIH JKapTBICBIHA JKYBIFBI JKOHE CYT KOMipcy-
JApBIHBIH TOPTTEH ylI Oediri 6ap. Buonmorussik
KYH/IBUTBIFBI OOMBIHINIA CApBICYy aKybI3JAPbIHBIH
AMHHKBIIIKBULIBIK KYpaMbl OYJIIIBIKET aKybI3lap-
blHAa akbplH Oomagpl. CyT capbiCybl IIMKi3aT
peTiHAe €T eHEepKaCciOiHAe NalblH OHIMHIH JOMiH
KaKCcapTy, XOII Hic Oepy, KOHCUCTEHITHSCHIH KaK-
capTy, COHbIMEH KaTap aJlbl OHIMHIH CalachlH
’KaKcapTy YIIiH KOJIIaHbuIa bl [24].

ET eniMpepiHiH penenTepiHiae KypaMbIH/a
OeoKTap MeH JIaKTyJ03a 0ap CyT mpenapaTTapbiH
KOJNJaHy OJapAbl OCHl THIMAI TNPeOHOTHKIIECH
OaifpITyra MYMKIHIIK Oepeli, COHBIMEH KaTap
JaiiblH  OHIMHIH OMOMEIUIIMHAJIBIK [apamMeTp-
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JepiH KakcapTaThlH HATPUH HUTPHUTIHIH Kaj-
IBIFBIH a3aiiTyra kemekTeceni. Cappicy — CYTTeH
IpIMITIIKTI  @KBIPATHIN, OO ajdFaHHAaH KeHiH
KaJIaThIH KaJABIK 6HiM. OHBIH KYpaMbIH/Ia XOJIUH,
ounotuH, B ToOBIHEIH, A, E, C nopymenaepi xoHe
Kanpuii, Maraui kesgecemi. CoOHBIMEH KaTap,
capbeICy JakTo3amaH Typanbl. On acka3aH-iIek
JKOJIZIAPBIHBIH KYMBICHIH PETTEyre CENTIriH THTi-
3emi. Cyr caphicybl MHKI3aT peTiHAE €T
OHEpKOCiOiHAe MalblH OHIMHIH JIOMIH  KOHE
KOHCUCTCHIIUSACBIH JKaKcapTy, XOIl uic Oepy,
COHBIMEH KaTap JKalIIbl OHIMHIH CamachlH JKaK-
capTy YIIiH COTTi KongaHeutanel. CyT capbICysI
OaKTEpUITUATIK KAaCHETKEe He, KapbIHHBIH JiacTa-
HybIH TeMmeHzaeTeni. Cappicy YIIiH TaOWFH CYT
tdbepmentTepi naktasza, (Qocdaraza, pemykTasa,
NIEPOKCHUIa3a, JHIasa, IpoTeas3a, aMuiia3a CUSIKThI
CYT (hepMEeHTTEpi MaHbI3/bI pei aTkapaisl. CyTTi
TEPMUSUTBIK OHJIEY Keilip ¢depmeHTTepaiH Oen-
CEHJIUNIMH JKOFAJITyFa oKeneni, Oipak KelOip
(dbepmentTep, Mbicanbl, (ocdaraza, mnacrepiey
HOTIKECIHIE OeJICEHIUIITTH KOFaJTKaHHAH KEHiH,
OHBI KalTaJlaH KaJIbIHA KEJITiPe alajbl.

Oprypii  (QyHKIMOHAIBIK KacueTTepi Oap
CYT CaphICybIH MaijajiaHy OHBIH ©3IHIIK KYHBIH
TOMEHJIETyTe, JalblH OHIMIe OeNrili TYTHIHYIIBI-
JIBIK KACHETTepAi Oepyre, COHBIMEH KaTap XOIII HiC
oepyre kemektecemi. OchiFaH OalIaHBICTBI, OHIM-
JIepi JKaHa JOCTYPIl eMec KocmalapMeH OaifbITy
KBI3BIKTBI JKOHE ©3€KTI FBUIBIMH OarbiT OOJIBIIT
TaObi1azbl. COHBIMEH KaTap, IIMKI3aTThIH CaNaIbiK
CHIIaTTaMaJIapbIH JKaKcapTyra KkemekTecesi [25].

3epTTey KYMBICTAPbIHA TaFaM/IbIK KYH/IbI-
JIBIFBIH JKOFAphUIATY YIIIH OHE TEXHOJIOTUSIBIK
OHJICY/Il KESHUIJETY YIIIiH, CUBIP KAPBIHBIH CYT Ca-
PBICYBIMEH OHJICY TEXHOJIOTHSCHI KAPACTHIPBUIIBI.

3epTTeyaiH ©3eKTLIIr - €H alibIMeH ipi
Kapa MaJl cy0eHIMIepi KOCBIMILIA peCypc peTiHae
JKOFaphl TaraMJblK KYHIBUIBIKKA HWe, TaOuru
OHIMIIEp MEH > KapThUlaii (abpukar eHimMaepmi
OHJIIPY VIIH IIHKI3aT PEeTiHAC KOJIIaHBUIATHIH
JTAWBbIH OHIM.

3epTTeyaiH MakcaThl — OHEPKACINTIK ay-
KbIM/Ia, CyOOHIMIEp Il TaFaMIbIK MaKcaTTa maiiia-
JIaHy MEePCIEeKTUBAIAPbIH aHBIKTAY, CallaJIbIK Kop-
CETKIIITEePiH >KOFapiaTy, COHJAi-aK OJIapIbIH
TYTHIHYIIBUIBIK, KAaCHETTEPIH alTapibIKTall XKak-
capTaThlH OHJEY OIICIH 137Iey JKOHE OHBI ChIHAY
00JIBII TaOBLIAIEI.

3epmmey mamepuanoapvl men a0icmepi

OkcnepumentTik 3eprreynep XKIIC «Kazak
KaiTa eHJICYy JKOHE TaFaM OHEPKACINTEPI FhIIBIMHU-
3epTTeY MHCTUTYTHD» 3€PTXaHACBIHIA KYPTi3iii.
3eprTey 00BEKTiIEpPl KypaMblH[a KOJUIAareHi Oap
cyOeHIMIEp MEH CYyT capbicysl Oomapl. Kypa-
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MBIHJIa KOJUIareH Oap IIMKI3aTThIH canachbiHa
(hepMeHTATHBTI OHIIEY/IIH SCEPiH 3epTTey ipi Kapa
MaJIABIH  KaphIHOApPBIHA KYPri3immi. 3eprrey
0apbICBIHIA CHUBIP KapbIHBIH CYT CapbICYbIMEH
OHJICYIIH TEXHOJOTHAIBIK acHeKTuIepi Kapac-
THIPBUIIBL.  JKCIEPUMEHTKE  apakaThIHACTaphI
(KapbIH: CYT capbICybl, TOp K€31i KapblH: CYT
cappicybl) 1:1, 1:2, 1:3 kypailTeiH 6 Typni yuiri
maneHmanapl. Toxipube OapbICBIHIA DKCIIEPH-
MEHTTIK 3€pTTeyJiep IIUKI3aTThIH JXOHE HaibIH
OHIMHIH CHITaTTaMaJIapblH aJlyFa MYMKIiHJIK Oep-

eTiH KeJeci 3aMaHayu 9IiCTepAi KOJAaHa OTBIPBIIL,
BUTFJIIBI aHBIKTAY - OBNac-2M KYpBUIFBICBIMEH,
cynere Oencenminirin  anbikray AQUALAB-4E
KYPBUIFBICBIMEH, OCJICEH I KBIIIKBUIABl aHBIKTAY
pH mMeTpmen xyprizinmi.

MEMCT 7269-2015 OotisiHIa CyOOHIM-
JIEpJIiH OPTaHOJICTITUKAIBIK KOPCETKIIITEPi aHbIK-
tangsl. CyOeHIMAepiHiH OalFbIHABIFBIH aHBIKTAY
OIiCl ONapABIH camachlH ce3iM MyIIenepiMeH
OPTaHOJICTITUKAIBIK OarayayFra HEeTi3/Ie/reH.

Kecre 1 — Ipi xapa Manm KapblHBI MEH TOp K31 KapbIHHBIH (PH3UKa-XUMHUSAIBIK, MHHEPAINBIK, TOPYMEHMl KOHE

MHUKPOOHOJIOTHSUIIBIK KOPCETKIMITEpi

KepcertkimmrepaiH ataysl, eJiieM Oipiikrepi Kapsin Top ke3ai KapblH
DOu3AKAIBIK KOHE XUMHUSIJIBIK KOpceT-
Kimrep: 13,66+0,20 15,14+0,22
- aKyBI3IIBIH MacCaNbIK Yieci 3,59+0,05 4,07+0,06
- MalIbIH MaccabIK yieci 88,85+0,05 86,80+0,05
- BUIFaJBIFBI 0,58+0,02 0,52+0,03
- KYJIIIH MaccalbIK yleci 6,82 6,78
-pH
Jopymennep: baitkanmanel Baiikanmaset
- C, mr/100r 0,12+0,02 0,07+0,001
- E, mr/100r 0,11+0,046 0,12+0,05
- B2, mr/100r 0,062+0,012 0,72+0,14
- B6, mr/100r 0,26+0,052 0,28+0,06
- B3, mr/100r 0,0574+0,010 0,50+0,09
- B5, mr/100r
MuHepaJiabl 3JieMeHTTep: 16,55+0,57 14,55+0,43
- Kajbiui, mr/100 © 22,53+0,67 17,74+0,53
- ks, mr/100 r 81,97+2.45 64,71£1,94
- hocdop, Mr/100 T 0,53+0,008 0,40+0,006
- xJ0p, %
AMWHKBIIIKBLIAAPBIHBIH KYypaMbl, %0: 0,77+0,31 1,43+0,57
Aprusux 0,74+0,25 0,75+0,25
JInsun 0,35+0,10 0,34+0,10
Tuposun 0,41+0,12 0,41+0,12
dennnananny 0,29+0,14 0,21+0,11
I'mctunnna 0,70+0,18 0,61+0,16
Jleduma+u3onenma 0,36+0,12 0,32+0,11
MeTnoHuH 1,274+0,51 1,42+0,57
Bammn 1,23+0,32 1,34+0,35
[ponun 0,51+0,21 0,53+0,21
Tpeonun 0,71+0,18 0,60+0,15
Cepun 0,92+0,24 0,92+0,24
AnaHuH 1,51+0,51 1,83+0,62
I 7000705
Mukpo0uo0a0rusiJIbIK KepceTKimrep: 7*103 5*103
- MA)K(DAMC,KKB/CM3(F) Baiikanmansl BbarikanMabl
- BI'KII (xomudopmaap) 0,01 T enimze
- ATOTeH/Ii, OHBIH 1IIiH/e 25 T eHIMIer1 baiikanmaner Baitkanmaner
caJbMOHeIIa Bbaiikanmaner Baiixanmansl
- S.aureus B 0,1 r enimzae baiikanmaner Baiikanmaner
- ambITKeL, KKB /em3(r) baiikanmaner Baiikanmaner
- 3en, KKB /eM3(n)
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Hoamusicenep jcane onapovt manksliay

TeXHONOTUSIIBIK KacHeTTepicH Oacka Iu-
Ki3aTThIH TaraMJbIK KYHJBUIBIFBI MaHBI3JBI POl
aTkapaabl. Ocbl MakcaTTa, OHBl aHBIKTAy YIIiH,
KapbhlH MEH TOp KO3Ji KapbIHHBIH KYPaMbIHIAFbI
MHHEpaIABl 3JIEMCHTTEPIIH MOIIIepiHe, BHTa-
MUHJIK JKOHE aMHHKBIIIKBUIIBIK KYpaMbIHA, CO-
HBIMEH Karap IIMKi3aTThIH KayilCi3/iriH CHIIaT-
TaWTBIH MHKPOOHMOJOTHUSIIBIK ~ KOPCETKIIITEpiHe
3epTTeyNiep AJMaThl TEXHOJOTHSUIBIK YHHBEPCH-
Teti «Tamak eHIMIEpiHIH Kayilci3miri FhUIBIMU-
3epTTey MHCTHTYTHIHBIHY» AKKPEIUTTEITECH ChIHAK
3epTXaHachIHIA JXYpPrizigi. l-kectemeri mMomimer-
Tep 0i3 3epTTereH KapblH MEH TOp K©3[i KapblH-
HBIH (PU3MKA-XHUMUSUTBIK ~JKOHE MHHEPAIJIBIK,
AMUHKBIIIKBULIAPEI MEH JOpYyMEHJIEp KoepceT-
KIIITEPiHiH HOTIKEJIEPIH CANBICTHIPMAalIbl Tanaay
(1-xecte) TOp K031 KapbhlHIa aKybl3 O€H MakabIH

KYpaMmbl >KOFapbhl €KCHiH, aln JopyMmeHjaepacH B
TOOBIHBIH MOJIIepi JKOFapbl HOTIKE KOPCETTI.
MuHepanmbl 3JeMEHTTEPIIH KypaMbl TOp Ke3Ii
KapblHFa KaparaH/Ja, KapblHJIa >KOFaphl CKCHi
OaifKaIpl.

Ipi xkapa ManaelH cyOeHIMIEpPiHIH Kypa-
MBIHJIa KOFaphlJla aTaJlFaH aJIMAaCThIPhLIMANTHIH
AMHUHKBILIKBUIAAPBIHBIH ~ OapiblFel  0ap  eKeHiH
aHbIKTAABI. JKaimbl aMUHKBIIKBUIIAPBIHBIH CH
a3 caHbl TOp Ke31i KapbiHua Oatikanapl. COHJIBIK-
TaH, CyOeHIMIEpACri aMUHKBIIIKBUIIAPBIHBIH
KYPaMBIHAAFbl ayBITKYJap CaJbICTBIPY apKbLIbI
OaramaHapl. MUKpPOOHONIOTHAIBIK JTACTAHYBI TOP
K631l KapblHa TOMEH OOJIJIbI.

Ipi xapa MannmbIH KapblHBI MEH TOp KO3l
KapBbIHHBIH TEXHOJIOTUSIIBIK KACUETTEPI 2-KeCcTee
Oepiirex.

Kecte 2 - Cuplp KapbIHBI MEH TOP K6371i KAPbIHHBIH TEXHOJIOTHSIIBIK KaCHeTTep1

ATtaybl Cynel OaitnaHbI- blrpicy kymi, | AKyBI3 KOJ-
CTBIpY Kabineti, % 102 H/m nareni, %
Kapoia 56,6+1,1 6,70+0,12 10,2+0,3
Top ke3/i KapblH 55,4+2,1 6,80+0,12 9,2+0,2

Top xe3mi KapwelHIa Cynbl OalIaHBICTHIPY
KaOiJeTi, BIFBICY KYIII JKOHE KOJIareH KypaMbl
OOlbIHIIA KApBIHMEH CaJIbICTBIPFaH/a alTapIIbIK-
Tait esrepicrep Oalikanmanel. SIFHU, Oy TOp K631
KapblHIa OapJiblK KacHeTTepi >KarblHaH KapblHFa
JKaKbIH OOJIFaHJIBIKTaH, IIUKI3aT PETiHAe Maiija-
JaHyFa OOJATHIHBI JIOJICIJICHT ¢H.

Kypambinaa komnaren 0ap cublp KapbIHBIH
TaOUFU TYpPIHAE KOJIJaHFaH Ke3ae, OCpIKTIK CH-
naTTamalapbl JKOFapbl, COHBIMEH KaTap epeKIe
mici MeH aomi Oap, Oy OHBI IIWKI3aT TYpiHIE
naiganany sl KublHAaTanel. OcblFaH OaitnaHbIC-
ThI, MIBIPBIITHI CyOOHIMIEPII YTHIMIBI Makma-
JaHy YIUiH (QyHKIMOHAJABIK XOHE TEXHOJIOTHS-
JIBIK KACHETTEPiH JKaKCapTy MaKcaThIHAA OJapIibl
KYMCapTy KOHE epeKIIe WicTeplli KO TEXHOJO-
THSCHIH jKacay KaxkeT. OChbl KacHeTTepi e3repTy
YIIiH 013 «AMHUpaH» CYT 3aybIThl JalbIHAAFaH CYT
OHEPKACIOIHIH KaJIJBIK OHIMI - CapbICYy/Ibl Makia-
JIaHa OTBIPBIN, OHJEY JKYMBICTAPBIH KYPri3IiK.
Capbicy KapblHABI MaHBI3Abl BUTAMUHAECPMEH
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KOHE MHKPOIIEMEHTTEPMEH OaWBITHII, CAaIbIK
cUNaTTaMalapblH  JKaKCapTaJbl, IIUKI3aTThIH
epekie uiciH xosibl. OChl MakcarTa, apakarthbl-
HacTapbl (KapblH: CYT CapbICYbI, TOP KO3/1 KapbIH:
cyt capeicysl) 1:1, 1:2, 1:3 kypaiiteiH, 6 Typmi
yiri padeiHganael. JKyslll Ta3apThUFaH YIriiep
OesMe TemrepaTypacbiHaa 6-16 carar apajibiFbiH-
Jla capbICy epiTiHaiCiHIe YCTaIbI.

Kypambinga koyiiareH Oap IIMKi3aTThIH,
JKOFapbl OEpIKTIK cuNarTamasapbl IUKI3aTThl OH-
JIeYi KEHIIJISTETIH JKOHEe camachlH KaKkcapTaThiH
Moau(uKanusIay 9iCTePiH KaKET eTeli.

Ipi xapa Man KapbIHBIHBIH OEJICCHIII KbIIII-
KBUIOBIFBI MAajAblH KOHIBUIBIFEI MEH >KachIHa
OalaHBICTBl €KeHi Oenrimi. 3epreynep HOTHXKe-
ciHZie, TaOWFM KapbIHHBIH aJIFallKhl OelICeH I
KBIIKbUIABIK, (pH) MoHi 6,8 Kypamsl. CapbICyabIH
oCepiHeH, SFHU, CYT OHIMIHIH KOFaphbl KBIIIKbLI-
JIBIFBIHBIH ocep eTy HaTwkecinae pH moni - 5,2
neHreiine neitin tomenmeni (1-cyper).
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Cypet — 2 Top ko311 KapbIHIbl CApbICYMEH OHJICY Y3aKThIFBIHBIH OCJICEH I KBIIIKBLUIIBIK pH MoHiHE acepi

CyT ©HIMIHIH >XOFapbl KbIIIKbUIABIFBIHBIH JENTUKAIBIK ~KepceTkimrepi 3eprrenm (3, 4-

oCepiHEH TOp KO3/l KapbIHHBIH OCJICCHI KbIIII-
keuieirbl (pH) 16 carar immume 5,3-ke neitin
TeMeHeni (2-cyper).

CapbiCyMeH ©OHJICy NPOIECIHIE KapblH MEH

cyperTep).

KapwIHHBIH CBIHAK YITUIEPiHIH KOHCHCTEH-
IUSICBIH CUNIATTAWTBIH Tnpoduiabaep 3-Cyperte
KOPCETLUITEH.

TOp KGBI[i KapbIHHbIH CbhIHAMAJIAPbIHBIH OpPraHO-

e—No] Ne2 Ne3
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HG}iKTE}" THIEBIZOAY
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Cyper — 3 KapbIHHBIH ChIHAK YJITUIEPiHIH KOHCUCTEHIUSICBIH CUMATTANTBIH POGUIIBAED

Top Ke31i KapbIHHBIH CHIHAK YJTUIEPiHIH KOHCHCTEHIIMSICHIH CUMIATTANTBIH MpoQuiibaep 4-cyperre
KOPCETINTeH.
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Cyper — 4 Top Kke3/1i KapbIHHBIH ChIHAK YJTJIEPiHIH KOHCUCTEHIMSICHIH CUIATTAHTBIH TPOQHIbIACD

AJBIHFaH JiepeKkTep KepceTkeHaew, 1-
yJIrizie cappicyaa 6 caraT TypraH KapblH MEH TOp
Ke3lli  KapblHIa  aWTapibIKTaii  e3repicTep
OomManel, an 2-yiurige 12 carar TypraH KapbiH
MEH TOp K63]li KapbIHHBIH €PEeKIle HICl KOFaJIbII
KOHE KYMCaphIll aK Tycke aiiHamgsl. Capbicyna
0OJIaTBIH OPTaHUKAIBIK KBIIKBUIIap 12-16 carat
iiHIe KapblH MEH TOp KO3[l KapbhIHHBIH
TYCCI3lIeHyiHEe >KOHE Je30J0palusIChIHA BIKIAN
€Ty apKbLIbI OJIAPJIBIH MiCIH KOFOFa aJTbIT KEJIi.

3 ynrige 16 carat immHme KapslH MEH TOp
Ke3]ll KapbIHHBIH OETIHAE CapbhICy KBIIIKbLIAAP-
BIHBIH OcepiHeH OOJIaTBIH TMPOLECTePAiH KYII-
eroiHe OalIaHBICTHl BIABIPAY OaifKasbl.

AJBIHFaH HOTHXKENEp, OPraHOJeNTHKAIIBIK
KacuerTepai (Wic, TyC, KOHCHUCTEHIWsSI) ©3TepTy
YIIiH KapblH MEH TOP KO3/l KapbIHIbI CapbICyMeH
OHJICY/IIH OHTAlJIbl TMapaMeTpiiepiH TaHayFa
MYMKIHIIK Oepni. SIFHH, KapblH MEH TOPKO3/i
KapbIHHBIH CapbhICyFa KarblHacel 1:2, eHuey
Y3aKTBIFBI 12 caraTThl Kypazael. bepinren
JepeKTep/i TallAald OTHIPBII, OHJEITEH KapPbIHHBIH
camnalblK CHITaTTaMallapblHa CapbICy OH dcep eTeli
JIen aiiTa ajJaMbl3.

AJIBIHFaH OHIMJII a3bIK-TYJIIK PETiHIIE HEME-
Ce KOCBIMIIIA TAPTHUIFaH €T OHIMICPIHIH TEXHOJIO-
THACHIHAA KONJaHyFa Oonaapl. DepMeHT-TeNreH
KapblHABl TEPMMSUIBIK oHmey 65-70°C-ta 1,5
caraTThl Kypajbl. KapblHABI capbicyMeH 6HJey
(YHKLIMOHANIBIK KOHE TEXHOJOTUSIIBIK >KaFbIHaH
OH HoTmxe kepceTTi. Cebebi, capbicy KapbIHAAFbI
MUKPOQIIOpaHBI TOKTATHII K9HE OHBIH JIACTAHYbIH
a3afiTThl. DKCIIEPUMEHTTIH KeJleci Ke3eHIHIe, Tep-
MUSIIBIK OHJICY/ICH KEiiH OHBIH CaKTay Mep3iMiH
aHbIKTay MaKcaTbhIH/Ia 4°C TeMIreparypaja, BaKy-
VM TaKeTKEe CaJIbIHBIM, CANKBIHIATY KamepachbiHa
koibuasl. Cakray Mep3iMi 10 KyHAI Kypajbl.

Kopvimuinowt

XKyprizinren 3eprreyiep HEri3iHIe CHBIP
KapblHBIH CapbICy epiTiHIICiHIAe OHJEY TEXHOJO-
TUACHl YCHIHBULIBL. KaTThl MIMKI3aTTHI KyMCapTy
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YIIiH YCBIHBUIFaH 9MICTEPIIiH INIHAEC KypaMbIHIA
KOJUIareH 0ap eHIMIEpAl OHJACYMIiH OHOTEXHOJIO-
THSUTBIK 9/1iC1 MAaHBI3MIBI POJ aTKAP/IHI.

OHney omici OpraHOJENTHKAIBIK JKOHE
TEXHOJIOTHSJIBIK KAaCHUETTEpl KOFaphl OHIM anyra
MYMKiHIIK Oepeni. Ocbutaiiiia, 3KCIIEPUMEHTTIK
3epTTeyNiep HOTIDKECIHAC OHMOTEXHOJIOTHSIIBIK
olicTepal KOJJaHy apKbUIBI ipi Kapa Mal Kaphbl-
HBIH JKYMCApTYyJbIH OHE Ta3apTyAbIH OHTAMJIBI
PeXUMiHIH TEXHOJIOTHSUIBIK TapaMeTpiiepi MeH
cakray Mep3imi aHpIKTanael. KapblHABI capwicy-
MeH 6HJCY (PYHKIMOHAIJIBIK JKOHE TEeXHOJIOTHSI-
TBIK, KaFbIHAH OH HOTIDKE KepceTTi. Moauduka-
HMsUTAaHFaH  KapblHIbI BaKyyM [IaKeTTe 4°C
Temmeparypana, 10-12 Ttoymik cakrayra Oona-
THIHBI aHBIKTAJI/IBI.

Capsicynbl ipi Kapa Man KapblHBIH OHIEY
MakcaThIHJa KOJJIAHBUIYBl FBIJIBIMU HETi3IesIi
KOHE TIKIpUOE )KY3iH/Ie TANeIICH] L.

Kap:kblianabipy kesi

¥YcwiapUFaH 3eprTeyiep Kazakcran
PecnyOnukace! Aybul IapyanbUIbIFbl
Munuctpniri  KapkeutaaabipateiH BR10764970
«/laiibiH eHIMHIH acCCOPTHUMEHTIH KEHEWUTYy KoHE
IIMKI3aT OIpJIIriHEH IIBIFY, COHJaN-aK OHIM eH/Ii-
piCiHEr! KaJABIKTAp YJIECIH a3aiiTy MaKcaThIHJA
aybUl IIapyallbUTBIFBl IMUKI3aTBIH TepeH KahTa
OHJICY/IIH FhUIBIMJIbI KaXETCIHETIH TEXHOJIOTHS-
napeid a3ipaey» 2021-2023 xpuimapra apHaiaraH
OarapiaManblK-HbICAHAIBI KApPXKbUIAHABIPY IICH-
OepiHze OpbIHIAIbI.
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NUTRIENT RESEARCH OF CHOPPED SEMI-FINISHED PRODUCTS ENRICHED
WITH A PROTEIN-CARBOHYDRATE COMPOSITION

'M.A. ABSALIMOVA* , 'L.K. BAIBOLOVA , 'A.M. TAYEVA ,

I A. GLOTOVA =, 3MI-JUNG CHOI

(* «Almaty Technological University» JSC, Kazakhstan, 050012, Almaty, Tolebi str., 100
2Emperor Peter the Great Voronezh State Agrarian University, Russia, 394087, Voronezh, 21 Timiryazeva St.
3Konkuk University, S. of Korea, 05029, Seoul, Neungdong-ro, Gwangjin-gu, 120.)
Corresponding author e-mail: m.absalimova@atu.edu.kz*

The difficulty in solving a multicomponent formulation problem is that five or more ingredients are currently
used in product design. Solving a system of linear equations and inequalities with such a large number of variables
manually presents significant difficulties, in which formulation errors are not excluded. In the work the methodolo-
gy of computer modelling of multicomponent meat products is presented, which is realized on an example of tech-
nology of minced meat production. The aim of the research is to design the mathematical model of minced meat
with the addition of new protein-carbohydrate compositions (PCC). The objects of research are minced meat, PCC,
which includes chickpea flour, whey protein concentrate, ground soy and water for hydration. Implementation of the
design method was carried out with the software system Microsoft Excel with the **Solution Finder'* add-on. Work
with the Excel spreadsheet processor is based on entering the data required for calculation, calculation formulas
into the corresponding cells of the spreadsheet. The article presents the results of the study of the nutrient composi-
tion of minced meat with the addition of the new PCC. By means of mathematical modelling, the formulation of
minced meat with PCC was optimized. Nutritional and energy value, vitamin, mineral and amino acid content of the
obtained minced meat were determined. A targeted combination of ingredients made it possible to obtain food prod-
ucts with a given composition and properties.

Keywords: minced meat semi-finished product, minced meat, nutrient composition, system
analysis, recipe optimization, mathematical model, protein-carbohydrate compositions, multico-
mponent meat products.

BAWBITBLIIFAH TAPTBLUIFAH )KAPTBLIAM PABPUKATTAP/bIH
AKYBbI3-KOMIPCYJIbl K¥YPAMBIHBIH )KYUEJII TAJIIAYBI

'M.A. ABCAJIUMOBA*, 'JIL.K. BAUBEOJIOBA, 'A.M. TAEBA, ’I.A. IVTIOTOBA, *MI-JUNG CHOI

(* AnmMaThI TexHOIOTHILIK yauBepeuTeTi» AK, Kazakceran, 050012, Aamarel K., Toste 61 kour., 100
2Wmneparop Ierp I aTbingarsi Boponesk MeMileKeTTiK arpapJiblK yHHBEPCHUTETI,
Peceii ®enepanusicel, Bopone:x K., 394087, Tumupsnser ko, 21
3Konkyk ynusepcuteri, 120 Heynnonr-po, Keamw:kuu-ry, Ceya 05029, Ourycrik Kopest)
ABTOP-KOPPECTIOHAEHTTIH JIEKTPOH/IBIK morrrackl: m.absalimova@atu.edu.kz*

Kana mazam onimoepiniy konkomnonenmmi peyenmicin maodyowtyy KUbIHOBI2bL 01aPObl d3ipaeyoe dec un-
2peduenmmen acmam nanudanansliysl 60avin maovinadvl. byn scazoaitioa peyenm 60iivinuia Koimen ecenmeynepoe
eneyni Kamenepoiy, 00IMall KAy bIKMUMAIObIZbl HCO2APbl. IKCnepuMeHmmepoe mapmolizan emmin Heana mypin
a3ipaey peyenmin Ko10any yuwiin em OHIMOEPIHIH, KOnMe2eH KOMNOHEHmMmePIiH KOMRbIOmePiK 00axcay namuoice-
aepi bepinzen. 3epmmeydin maxkcamol — ycana axywiz-komipcynap Kypamot (AKK) Kocy apkviisl mapmolizan emmin
MamemamuKkaiplK MoOeain Kypacmeolpy. 3epmmey 00veKminepi — mapmeolizan em, , OHblH KYPAMbIHA HOKAM YHOL,
AKK, capvicy npomeunininy KOHyenmpamol, mapmoligan cos 0KApacol HeaHe bli2ai0aHoblpy2a apHai2an ¢y Kipeoi.
JKoobanay aoicin acyzeze acvipy Microsoft Excel- 6azoaprama scyiiecinoezi «Illewimnodi izoey» Kocolmuiacol apKblibl
Jicyzeze acvlpbliovl. IeKmpoHObIK Kecmenik npoueccopmen sycymolc icmey Excel snekmponovix kecmenin caiixkec
YAWBIKINAPbLIHA ecenmeyze Kaxcemmi manimemmepoi, ecenmey hopmynanapovln enzizyze necizoenzen. Maxanaoa
acana AKK Kocoviiean mapmolnzan emmiy, 3epmmey Homudicenepi oOepincen. Mamemamukanvlk mooenvoey
komezinen AKK Kocwvinzan mapmolinzan em peyenmi oHmaiiianovipuliosl. ANbIH2AH MAPMyliean emmiy, mazam-
ObIK JICOHE IHEP2eMUKANBIK KYHOLLIbI2bL, GUMAMUHOIK, MUHEPANObIK JHCIHE AMUHKBIUKBLLIOLIK KOpCcemKiuli
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anvikmanovl. Hnzpeouenmmepoiyy, maxcammol KOMOUHAUUACHL Depincen Kypamvl MeH Kacuemmepi dap mazam
OHIMOEPIH any2a MymMKiHOIK 0epoi.

Herisri ce3iep: TypajaraH er xapThulaii (padpuKaTTapbl, TAPTHUIFAH €T, KOPEKTIK Kypam,
Kylleqik  Tanmay, peuentTi OHTAWJIAHABIPY, MATEeMATHKAJIBIK MOJedb, aKYbI3AbI-KOMIpPCYTEKTi
KypamMmaap, Ken KOMIIOHEHTTI eT eHiM/1epi.

HCCIEJOBAHUE HYTPUEHTHOI'O COCTABA OBOT'AIIEHHOI'O BEJIKOBO-
YIJIEBOJHOU KOMITIO3UIIUEU PYBJIEHOI'O ITIOJTY ®ABPUKATA

'M.A. ABCAJTUMOBA ", V1.K. BAUFOJIOBA, 'AM. TAEBA, 2I.A. IJTOTOBA, *MI-JUNG CHOI

1 AO «AsMaTHHCKHIi TeXHOJOIHYecKHii ynuBepcuter», Kasaxcran, 050012, r. Anmarsl, yi. Tose 6u, 100
“BopoHe:KCKHil rocy1apCcTBeHHbII arpapHbIii yHUBepcUTeT UMeHH umnepaTtopa Ilerpa I,
Poccuiickas ®egepanus, r. Bopone:x, 394087, yia. Tumupssesa, 21.

Yuusepcurer Konkyk, 120 Neungdong-ro, Gwangjin-gu, Ceya 05029, ¥O:xnas Kopes
DJeKTpOHHAs [TOYTa aBTOpa Koppecnonaenta: m.absalimova@atu.edu.kz*

Tpyonocms nHaxoxycoeHus MHOZ0KOMHOHEHMHOIU Peyenmypbl HOGLIX RULLEGHIX NPOOYKMOG COCIOUM 6 HOM,
Ymo npu ux papadomke uUcnoavzyemcsa 6onee namu unzpeouenmoq. Ilpu rmom eoznukaem o6onvwias éeposam-
HOCMb Heu30e)HCHOCIU CYueCMEEeHHbIX OMUOOK 6 pacuemax peyenmypsl pyYHsiM Cnocobom. B oannom uccneoo-
6aHUU NOKA3AHbL PE3YIbMAmbl KOMRbIOMEPHOZO RPOZHOZUPOBARUA MHOZOKOMNOHEHMHBIX MACHBIX RPOOYKMOG HA
npumepe paspadomku peuenmypsl H06020 euda macnozo apwa. Ilensv uccnedosanus — npoexmupoganue mame-
MamuuecKou Mooeau MACHOZ0 (apuia ¢ 00dasieHuem Hovlx 0enkoso-yenesoonvix komnozuyuil (bYK). Oovex-
mamu uccnedoganusn aeaaomca macuoi ¢paput, bYK, ¢ cocmasé komopoit xo0am myka Hymoeas, KOHYEeHmpam
CblBOPOMOUHO20 DeNIKa, OKapa coeesuvlil haput u 60oa 0na cuopamavyuu. Ocyuwiecmenenue cnocoda nPOEeKMupoBanus
UCNOIHANOCL npozpammHubim obecneuenuem Microsoft Excel, emecme ¢ naocmpoiikoi «Ilouck pewenusny. Ocnos-
HOoIUl 6a301 01 padomsvl ¢ OAHHBLIM RPOUECCOPOM AGIACMCA 66€0€HUE HEOOXOOUMBIX O/ GbIYUC/TICHUA OAHHBIX, d
makoice opmyn 014 pacuémos 6 coomeemcmeayrouiue AYeiKu I1eKmponnoi madauysvl. B cmamwve npusedenwt pe-
3yAbmMamovl uccae008anus HYMPUEHmMHO2Z0 cOCMasa Macho2o gapuwa c dooaenenuem noeoit bYK. Ilpu nomouwu
MamemMamuiecko2o0 Mooeauposanus oovlia OonmumMu3uposana peyenmypa macnozo gapuwa ¢ bYK. boiiu onpeoene-
Hbl RUWesasn U IHEPLEMUUECKAA YEHHOCNb, BUMAMUHNbLIL, MUHEPAIbHBLI U AMUHOKUCIOMHBLIL CKODP NOJIYYEHHO20
MACHO020 papwia. I]enesoe KomoOunuUposanue uHZPeOUEHMOB NO360NAUI0 NOAYHUMD RUULEsble RPOOYKMbL C 3A0aH-
HbIM COCIABOM U CEOICIEamu

KuaroueBble cioBa: pyOiaeHblii MsicHON mosaygadpukat, MACHOI (papin, HYyTPHEHTHBIH cocTaB,
CHCTEeMHBIH aHAIM3, ONTHMM3ANUS PpelenTypbl, MaTeMaTHyeckas Mojeldb, 0eJKOBO-YIJeBOIHbIE
KOMIIO3WIIMH, MHOTOKOMIIOHEHTHbIE MSICHBIE NIPOYKTBI.

Introduction The theory of a balanced diet states that

According to nutrition scientists, the solu- food, i.e. the human diet itself, should contain a
tion to the issue of food balance can be achieved certain amount of nutrients corresponding to the
due to their multicomponence. The design of mul- daily norm for a given age group [5]. A food
ticomponent products is dictated by the possibility product is considered unbalanced if the amount of
of regulating the chemical composition of prod- nutrients exceeds or falls short of the acceptable
ucts in accordance with modern requirements of norm. Accordingly, this dependence of the human
the nutrition science. The main requirement is that body on the amount of nutrients helps to assess
the simulated multicomponent food products the nutritional and biological value of the food
should be characterized as close as possible to the being modeled [6].
reference (scientifically based physiological The development of new technologies for
norms) nutrient composition [1- 3]. meat semi-finished products will expand the range

The development of criteria for assessing and increase the production of these products. Re-
the balance of food products has led to the devel- searchers in this field face the task of industrial
opment of a whole set of mathematical dependen- production of semi-finished meat products and
cies reflecting individual qualitative assessments supplying them to public catering enterprises. The
of the multicomponent food balance [4]. widespread use of meat semi-finished products of

increased nutritional and biological value in pub-
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lic catering enterprises will ensure the physiologi-
cal nutrition standards of individual population
groups. The use of meat semi-finished products of
industrial production will also ensure high levels
of sanitation, hygiene and food safety.

Various types of animal meat such as beef,
horse meat, lamb, and pork are used for the prepa-
ration of semi-finished products [7,8].

Currently, various fillers are used to enrich
meat semi-finished products. One of the most
popular and effective fillers now are protein-
carbohydrate compositions.

When incorporating fillers into the recipe
composition of minced meat semi-finished prod-
ucts, it's essential to opt for those with minimal
added ingredients. The inclusion of numerous in-
gredients diminishes the shelf life and marketabil-
ity of semi-finished products, rendering them less
appealing to consumers. Hence, minced meat was
selected as the subject of this study.

Vegetable-origin proteins and carbohy-
drates can be used as ingredients to produce pro-
tein-carbohydrate  compositions.  Additionally,
combinations of vegetable proteins and carbohy-
drates with those of animal origin can be utilized
to create compositions with mixed ingredients [9].

Food products containing vegetable raw
materials in the composition are rapidly gaining
momentum among consumers, companies, and
investors. At the same time, leguminous crops
have become widespread, which encourages food
companies to create meat analog products that
include legumes as the main substitute for meat
protein. Although many factors determine the
popularity of plant-based foods, one of the main
factors is their environmentally sustainable pro-
duction. Many consumers are unaware of the en-
vironmental sustainability of legume-based meat
alternatives compared to meat-based analogues.
Economically safe sustainability in the entire food
chain can be explained by the fact that the transi-
tion from meat products to legumes dramatically
reduces the need for land and water use, as well as
carbon sediment that occurs in the food produc-
tion process. Replacing meat raw materials with at
least one vegetable component begins to have an
impact on the environment. As this impact in-
creases, products based on legume meat analogues
can play an important role in reducing carbon
emissions and slowing global warming and can
also help preserve the health of the planet for fu-
ture generations [10].

Thus, the main purpose of the study is to de-
sign a mathematical model of minced meat with the
addition of a new protein-carbohydrate composition
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of a combined composition, to enrich and reduce the
cost of minced meat semi-finished product.

To achieve this goal, the following tasks
were set:

- with the help of digital technologies to carry
out a systematic analysis of the balance of the nutri-
ent composition of the chopped semi-finished prod-
uct, namely, to optimize the recipe of minced meat
with beech, to investigate its chemical, vitamin,
mineral, and amino acid composition.

Materials and research methods

The multicomponent minced meat was cho-
sen as the object of research.

As a control sample, we took chilled
minced meat in accordance with the state system
of technical regulation of the Republic of Kazakh-
stan GOST 52675-2009, category B, during the
production of which the recipe provides for a
mass percentage of protein of at least 12.5%, a
mass percentage of fat of no more than 27.0%.

During the research work, part of the meat
raw materials was replaced with a new protein-
carbohydrate composition, which includes chick-
pea flour, whey protein concentrate, ground soy
and water for hydration.

The mass fraction of moisture was deter-
mined according to state standard GOST 9793;
total protein — by the Kjeldahl method (GOST
25011); fat - refractometrically (according to
GOST 23042). The amino acid composition was
determined by capillary electrophoresis. The min-
eral composition was determined by atomic ab-
sorption method. The vitamin composition was
determined using high-performance liquid chro-
matography (HPLC).

The recipe of the new minced meat was op-
timized by the simplex method. The system-
analytical method of research was applied. To
assess the level of balance of multicomponent
foods, it is proposed to use six dimensionless par-
tial indices:

1. PCBI —Prescription composition Balance
Index (Ip);

2. VCBI — Vitamin composition Balance
Index (Iv);

3. MCBI — Mineral Composition Balance
Index (Im);

4. AACBI — Amino Acid Composition Bal-
ance Index (la);

5. EVBI — Energy Value Balance Index (le).

These indices make it possible to comprehen-
sively assess the level of balance at each stage of
food design.
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The ideal balance of the product will be
achieved when the partial balance indices are equal
toone ie. lp=1,lv=1l,Im=1la=1, le=1.

Literature review

Enriched products are products that look
like traditional food, but in which certain ingredi-
ents have been added or replaced by using various
techniques that have a positive effect on the body
as a whole or on its individual functions. The
main component of enriched products, according
to the definition, is functional ingredients due to
which the product shows useful, health-promoting
benefits [11].

For fortified meat products the most suita-
ble ingredients are: minerals, dietary fiber, vita-
mins, and polyunsaturated fatty acids [12].

For the supplementing of the nutrient defi-
ciency the most promising direction in the produc-
tion of enriched food products is the use of vege-
table raw materials and products of their pro-
cessing. Herbal supplements are rich in a wide
range of biologically active substances such as
minerals, vitamins, amino acids, dietary fiber,
polyunsaturated fatty acids, and also contain vari-
ous phytocomponents [13].

The researchers also suggest using unconven-
tional vegetable raw materials in the production of
semichopped products such as pumpkin, zucchini,
sunchokes, raisins, sea kale, spent grains, milk thistle
meal, rhubarb, soy milk, soy cheese (tofu) and pro-
tein-carbohydrate product (okara) etc. [14].

This is of great concern, considering that in
2015, the International Agency for Research on
Cancer (IARC) classified processed meats as a
Group-1 carcinogen for human colorectal cancer,
and red meat was classified as probably carcinogen-
ic to humans (Group 2A) based on a comprehensive
review of epidemiologic evidence, combined with
“strong mechanistic evidence supporting a carcino-
genic effect” [15]. Based on this, the IARC has rec-
ommended reducing the consumption of red and
processed meats for cancer prevention.

Therefore, considering  the  above-
mentioned issues, in this short review, we aim to
evaluate the use of meat extenders as substitutes
of animal proteins and assess their impact on the
technological properties of meat products, consid-
ering the most recently available findings on the
topic. Overall, we first described the up-to-date
sustainability-related issues related to meat prod-
ucts, then assessing the potential of different more
conventional and emerging extenders potentially
available for meat industry.

Results and discussion.

At the first stage of design, an information
database of the ingredient composition for the
production of a control sample of minced meat is
formed in the Excel spreadsheet processor (Fig.
1). Also, Figure 1 shows summary data of the rec-
ipe composition of minced meat (control sample),
with calculated values of the cost of 100 kg of
product, partial indices of the balance of the reci-
pe composition and energy value.

™ T v T
The content of components in the
recipe, kg

Ingredients % |Recipe, kg|

Price, e EV, keal

in | carbolydrates | svater

cutlet beel meat with the content of connective

and adipose tissue 15% 16,00

25000 0,00

Cutlet pork meat with a mass
tissue 30%

of adipose
100 | 3330

15000 | 3.33 0,00

wheat bread 120 | 453

290,0

X,
Xs

Breadcrumbs X 20 530
X

5500 La4

fresh onion
Drinking water X; 18,0 0
Ground allspice X [X] 87

200,0
200,0
1390,0

0,28 2,67
0,00
0,07

o Food salt X0 09 0

100,0 0,00

Total, kg 100,00

Composition of the product,% 126

goal function

15900900 Energy value, keal

Balance Equations 126

Daily rate, g 950

Compliance, % 129

PCBI It

Compliance with the norm, shares 0,129
0,072

Figure 1 — Summary data of the recipe composition of minced meat (control sample), with calculated values of the 100
kg product cost, recipe composition and energy value balance indexes

Studies have shown (Fig. 1) that the cost of
100 kilograms of minced meat, which includes beef,
lamb, chicken and beef fat, is 159009,00 tenge.

Figure 2 shows a summary data of the reci-
pe for multicomponent minced meat with a pro-
tein-carbohydrate vegetable composition.

As a result, we received a recipe for minced
meat, the cost of which was 138569,00 tenge per
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100 kg, which is significantly lower than the cost
of the control sample (159009,00 tenge per 100
kg), where, in turn, the level of balance of the
compounding composition of composite minced
meat increased significantly due to changes in its
private indexes.
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A 5 c D e r H i s K L u
Mass fraction,% The content of components in the recipe, kg
HarpeauerTs Xi | Recipe, kg Tera, Tr./kr EV, kaal
fat protein |c: water fat |protein |carbohydrates water
Cutlet beef meat with the content of connective
and adipose tissue 15% X, 41,0 16,00 | 20,00 0,00 69,20 2500,0 6,56 | 8,20 0,00 28,37 91,84
. Minced chicken X 10,0 18,00 | 18,00 0,00 63,00 1250,0 1,80 | 1,80 0,00 630 2340
Wheat bread Xe 0,0 453 | 1067 47,54 3525 2900
Breadcrumbs X¢ 2,0 530 | 1335 71,98 6,51 550,0 011 | 027 144 0,13 742
[ Fresh onion X, 30 020 | Ll0 9,30 89,11 200,0 0,01 | 0,03 028 2,67 1,23
Drinking water Xs 18,0 0 0 0 100 200,0 0,00 | 0,00 0,00 15,00 0,00
Ground allspice X 0,1 8,7 6 72,1 8,46 1390,0 0,01 | 0,01 0,07 0,01 037
o Food salt Xip 0,9 0 0 0 02 100,0 0,00 | 0,00 0,00 0,00 0,00
+ |PCC including: chickpea flour Xy 6,0 410 | 2840 12,10 53,20 500,0 025 | 170 0,73 3,19 11,75
> okara soy mince Xio 4,00 45 7.6 1,7 s2 845,0 0,18 | 030 0,068 3,28 3,09
 'whey protein Xis 5,00 63 | 800 4 5 1932,0 0,32 | 4,00 0,200 0250 19,59
+ water X4 10,00 [ 0 0 100 200,0 0,00 | 0,00 [} 10,000 0
s Total, ke 100,00
g C ition of the product,% 92 | 163 28 722 92 | 163 28 722
i goal function 13856900 Energy value, keal| 158,69
o Balance Equation: 92 | 163 2.8 72,2 Energy value, kJ| 664,45
980 | 840 432,0 2500,00
o 94 | 194 0.6 635
" Compliance with the norm, shares 0,094 | 0194 0,006 0.0635
PCBI-Ir ‘ 0,049 0,063

Figure 2 — Summary data of the recipe composition of minced meat with PCC,

with calculated values of the 100 kg

product cost, recipe composition and energy value balance indexes

Figure 2 shows that the energy partial bal-
ance index of minced meat with PCC 0.063,
which is a caloric value equal to 158,69 kcal,

compared with the control sample of 179, 94.

The vitamin composition partial balance in-
dex of minced meat with PCC, VCBI = 1,524,

Table 1 — Vitamin composition of minced meat.

increased by 0.25 compared to the control sample
(1,277). Table 1 presents the research results of
the vitamin composition in multicomponent
minced meat.

Name of minced Vitamins, mg/per 100 g of product
meat A E Bs B: PP Bs B2
Control sample 0,12 | 0,91 | 29,85 15,74 29,31 9,70 | 13,60
Test sample 0,33 151 | 25,87 10,83 21,81 13,29 | 17,09

According to the results of the study, it can

(0,12%). The content of vitamins Bs and B: in-

be seen that the product contains vitamins neces-
sary for the normal functioning of the human
body, among which vitamin A can be distin-
guished, the content of which has doubled
(0,33%), compared with the control sample

)3 Mg Cu In Mn Fe

18 [N 6 185 45 31|

Mapo-umpoznems

Figure 3 — Mineral composition of minced meat with
PCC

From the data of the above diagrams, the
mineral composition of the resulting minced meat
with PCC was determined. Among the macronu-
trients, magnesium can be observed, the content
of which increased by 3,5 % (9,1 mg), compared
with the control sample (5.6 mg). The content of
potassium (12,6%) and calcium (4,3%) has signif-
icantly increased. Among the microelements, cu-
prum can be distinguished, the content of which
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creased by 3,5% as well.

The mineral composition partial balance in-
dex is equal ISMS = 0,098, when in the control
sample it is equal to 0,090. Figures 3 and 4 show
the mineral score of the control and test samples.

b1}

1o

. l ]:[
o IS

K Ca Na P Mg Cu In Aln Fe
‘IFul 121 P o4 pit) 56 41 N5 48 9%

MaKpO-MMKDOINEMENTL

Figure 4 — Mineral composition of the
control sample

increased by 2,5% (6,6 mg), compared with the
control sample (4,1 mg).

The amino acid score of multicomponent
minced meat with PCC is calculated. The partial
balance index of the amino acid composition is
equal to AACBI = 1,145, which is lower than the
value of the control sample (1,18). Figures 5 and 6
show graphic illustrations of the amino acid score
of minced meat.
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Figure 5 — The amino acid score of the control sample

Figure 6 — Amino acid score of minced meat

when calculating the formulation at the minimum cost of with PCC when calculating the recipe at the
the product.

According to the results of the amino acid
score research in minced meat with PCC, it can be
concluded that the percentage of limiting acid threo-
nine increases and is equal to 33,6, in comparison
with threonine (33,0) of the control sample.

minimum cost of the pr

pounding compositio
posite minced meat
given in Table 2.

oduct.

A comparative assessment of the com-

n balance level of the com-
with the control sample is

Table 2 — Comparative assessment of the compounding composition balance level of multicomponent minced meat.

Formulations, kg
Ingredients (excluding losses)
Index, and values of indicators
Xi A control sample of minced meat at | Minced meat with PCC at the
the minimum cost of the product minimum cost of the product.
Cutlet beef meat X1 54,0 41
Cutlet pork meat X2 10 -
Minced chicken X3 - 10
Wheat bread X4 12 -
Breadcrumbs Xs 2 2
Fresh onion X 3 3
Drinking water X7 18 18
Ground allspice Xs 0,1 0,1
Food salt X 0,9 0,9
PCC inc: chickpea flour X0 - 6
Okara soy mince Xu - 4
Whey protein concentrate X1z - 5
Water for hydration Xis - 10
Mass fraction, %
Fat 12,6 9,2
Protein 13,8 16,3
Carbohydrate 2,8 2,8
Water 72,2 72,2
PCBI - Ir 0,072 0,049
Energy value, kJ 753,39 664,45
EVBI 0,072 0,063
The cost per 100 kg, tg. 159009,00 138569,00
VCBI - Iv 1,277 1,524
MCBI - Im 0,090 0,098
AACBI - la 1,18 1,14
the Harrington criteria 0,234 0,330
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Conclusion.

The use of modern digital technologies
makes it possible to solve complex technological
problems in the design of multicomponent meat
products efficiently and while at the same time
accurately managing the design process.

The use of the Harrington criteria made it
possible to make an integral assessment of the
balance of the projected minced meat with PCC and
to carry out a comparative assessment of the
nutritional and energy value with the control sample.

According to the results of the research, it is
clear that the recipe for minced meat with PCC is
optimal, since the percentage of fat (9,2% - no
more than 27.0%) and protein (16,3% - no less
than 12.5) in the product is not lower than the
indicators given in the state system of technical
regulation of the Republic of Kazakhstan GOST
52675-2009.

The conducted studies indicate an increase
in the balance level of the formulation
composition of the resulting multicomponent
minced meat with the new PCC. Specifically, the
Vitamin Composition Balance Index increased
from 1.277 to 1.524, the Mineral Composition
Balance Index increased from 0.090 to 0.098, and
the Amino Acid Composition Balance Index
decreased from 1.18 to 1.14. Comparable
redundancy indicator in the resulting minced meat
with PCC is equal to 61.30, which shows a
significant decrease compared to the control
sample, where CRI = 66,72. This has a positive
effect on the quality of minced meat with PCC,
since the ideal value of the CRI is close to the
reference value o = 0. The generalized Harrington
criteria shows a significant increase from 0.234 to
0.330, while reducing the cost of multicomponent
minced meat with PCC by 12%.

Computer information systems can be used to
conduct an economic analysis of production
processes, perform a comparative assessment of the
balance of products developed and used at the
enterprise, and suggest ways to reduce production
costs without compromising quality and increase
profits. It is important to note that no capital
expenditures are required for production in this case.

Thus, the resulting multicomponent minced
meat is a product with high nutritional and biological
value, at a reduced cost, due to the replacement of
part of the meat raw materials with filler.
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oieymemmik Manwi3vl 0ap mazam OHIMIH — HAHObL Ka)cemmi KOMNnOHeHmmepmen Oaiivliny — XaablKmuly
OyYpbic MaAMaKmMAaHybli my3emyoiy, KeHiHeH KO10aHbliaamblH Heane muimoi mexanusimi. Foinvimu 3epmmey sncaneax,
KAObI2QbIHAN AILIHZAN CYIbl —)MAHO0J10bl IKCIMPAKMbBICHIH HAH RICIPI MEXHO0102UACHIHOA KOJ10AHY MYMKIHOIZIH, OHbIH
YH MeH 0uoaii KamulpHbIH HAYOAUXAHANLIK Kacuemmepine acepin zepmmeyze Hezizoenzen. Makanaoa emoix —
RpouIAKMUKANLIK Kacuemmepze ue, mMazamoblk KYHOBLIbIZL HCOAPLL HCAHZAK KAObIZLINAH ANbIHZAH CYlbl —
IMAHONIOBl IKCHPAKMBIHBIY XUMUAIBIK, AMUHOKbIUMKBLIObIK KYpamvl KOpceminzeH, OHblH Kayincizoizi cone
KamulpOblH, MEXHOI02UANBIK KACUemMmePIn dcakcapmy yYuliH Koaoanyovly Kaxcemminici aiikvinoanzan. I'pex
HCAH2AZbl KAOLIZHIHAH AJILIHEAH CYIbl —IMAHOJI0bl IKCHMPAKMbBIH IPMYPi Mmoauiepaepoe enzizy Kesinoeci, auty
yoepicin cunammaiimolH Hezi32i napamempiepi: KamvlpOblH, Komepily OUHAMUKACHI YHbIY JcoHe 0uoail
KAmMbIpbIHbIY 2a3 my3y, 2a3 ycmay xKaoinemmepine acepi zepmmenindi. Cynvl-Imanonosl IKCMPAKMblHbl KAMbID
unenemin cyovtyy moauepine 10,20,30 scane 40% koneminde anmacmovlpa Omuvlpbln KOCy APKblibl 3epmmey
moaxcipubenepi sncypeizindi. buoaii KamvlpLIHbIY OAKBLAAY JHCIHE COHIHAMAIBIK YAZINEPIH CATbICMbIPMANbl dazanay
ke3inoe 20% cynvt — 3manonodvl IKCMPAKmM KOCLLI2AH CbIHAK, YA2Zici el OHmaiinp cunamamanapea ue 6010wt. byn
pemme 2a3z my3y Kabinemi 18 %, zaz ycmay xabinemi 19 % eocin, convimen Kamap Kamwipowiy auty y3aKmibi2bl
KbicKapOwl. Makanao unzpeouenmmepoiy Kypamvli manoay, Kamovlpovll HAYOAUXAHANbIK KACUEnMEPIin JcaKcapmy
YWwin 2pex dcan2ael KabObleblHAH QIbIHEAH CYIbl —IMAHOA0bl IKCHPAKMBIHBL KOJOAHY Kadcemminizi 2uliplmu
Hezi30en0i.

Herisri ce3mep: rpek KaHFarbIHbIH KaObIFbl, CYJbI-3TAHOJIbI IKCTPAKT, Tra3Ty3y Kaolineri,
KaMPAbIH anrybl.

HCCJIEJOBAHHUE BJIUAHUS BOJHO —3TAHOJIBHOI'O SKCTPAKTA U3 CKOPJIYIIbI
I'PENKOI'O OPEXA HA CBOUCTBA NIIEHNYHOI'O TECTA
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SUH CMETAHCKA, *4.C. FBOPAHKYJIOBA
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2Acranunckuii puanan TOO «Kazaxckuii HAY4UHO-HCC/IEA0BATEILCKHI HHCTHTYT NepepadaThiBaromieii u
NUIIEeBO# MpoMbInuIeHHOCTH», Kazaxcran, 010000, r. Acrana, yi. Aab —@apaéu 47
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Obozawenue couuanbHo 3HAYUMO20 NPOOYKMA NUMAHUA - X1e0a 8ANCHBIMU KOMNOHEHMAMU - WUPOKO UC-
nonv3yemulii u IP@eKmugHblll MeXaAHUIM KOPPEeKUUU NUmMAHUA HaceneHus. B ocnoey nayunvix usvickanuii
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ROJI0JICEHO U3YUeHue 6O3MONCHOCIU UCNHOIb306AHUA 60OHO — IMAHOILHOZO0 IKCMPAKMA U3 CKOPIAYRbL ZPEUKO20
opexa 6 MexHo102uu X1efoneuenHus, e20 6IUAHUA HA X1e0ONeKapHble C60IICIMEa MyKU U NUWEHUYHO20 mecma 6
yenom. B cmamve npeocmaenen xumuueckuil, AMUHOKUCIOMHbBII COCHMAE G00HO-IMAHONLHO20 IKCMPAKMIA,
ROJIYYUEHHO20 U3 CKOPIYNbL 2PeyKo20 opexa, 001a0aruiezo 1e4edH0-nPoPYuUIaKMUYecKUMU C60IUCHEAMU, 6bICOKOU
RUULEEON YEeHHOCMbIO, NOOMEEPIHCOEHA €20 De30NACHOCHb U Ueneco0dPasHoCms NPUMEHEHUA ONA YIYYUIeHUA
mexunonozuueckux ceoiicmeé mecma. Hccnedoganuio nooneycanu OCHOGHblE napamempovl, XapaKmepusyroujue
npouecc 6porceHus: OUHAMUKA ROOHAMUA MECMA, 2a3000pazyiouan, 2a3oy0epicuearOuias cnocoOHoOCHmy MyKu U
RUWIEHUYHO20 mecma npu pAasiudHblX 003UPOBKAX 6600UMO20 600HO — IMAHOILHO20 IKCHIPAKIMG U3 CKOPJIYNbl
2peuKozo opexa. IKCREPUMEHMbL NPOBOOUNUCDH C 3AMEHOI 600bl 600HO — IMAHONLHBIM IKCHIPAKMOM 8 KONUYECHmEe
10, 20, 30 u 40% kK paccuemnomy kKonuuecmgy 600vt 0na 3ameca. CpasHumenvHaa OUEHKA ONLIMHBIX U
KOHMPONbHO20 00paA3Y06 NUICHUYHO20 Mecma NOKA3aiad, 4mo Hauboee ORMUMATbHBIMU XAPAKMEPUCMUKAMU
obnaoanu oopazyvt mecma npu enecenuu 20% 60o0no — smanonvnozo Ixcmpaxma. Ilpu smom zazoobépasyrowan
cnocobnocmyo ovina yeenuuena na 18%, zazoyoepicusarowas cnocoonocms cocmasuna -19 %, npu oonospemennom
COKpauwjeHuu npooodHcumensHocmu o0poxcenus mecma. B cmamve nayuno obocnogan 6ul60p unzpeoueHmHoz2o
cocmaea, yenecoo0pazHoCHb UCNOAb306AHUA 600HO — IMAHOILHOZ0 IKCMPAKINA U3 ZPEUKO20 0pexa, GHOCUMO20 O
YAyuUeHUA X1eD0NeKapHbIX C60lCME mecma.

KiiroueBble cjioBa: CKOPJIyNa rPeKoro opexa, BOAHO-3TAHOJIbHBII IKCTPaKT, ra3ooépasymomnias
CIOCOOHOCTD, OPOIKEHME TECTA.

INVESTIGATION OF THE EFFECT OF WATER-ETHANOL EXTRACT FROM WALNUT
SHELL ON THE PROPERTIES OF WHEAT DOUGH

A.S. UMIRBEKOVA *,2M. ZH. SULTANOVA, A'.B. MYNBAYEVA,
%l. SMETANSKA, *A.S. BORANKULOVA,

(*«M.Kh. Dulaty Taraz Regional University», Kazakhstan, 080007, Taraz, Tole bi street, 60
2Astana branch of «Kazakh Research Institute of Processing and Food Industry»
LLP, Kazakhstan, 010000, Astana, st. Al-Farabi 47
3«University of Applied Sciences Weihenstephan-Triesdorf», Germany, 91746, Weidenbach, Markgrafenstr 16)
Corresponding author e-mail: ali_asel@mail.ru *

The enrichment of a socially significant food product - bread with important components is a widely used and
effective mechanism for correcting the nutrition of the population. The basis of scientific research is the study of the
possibility of using water - ethanol extract from walnut shells in baking technology, its effect on the baking
properties of flour and wheat dough in general. The article presents the chemical, amino acid composition of the
water-ethanol extract obtained from the walnut shell, which has therapeutic and prophylactic properties, high
nutritional value, its safety and expediency of use to improve the technological properties of the dough are
confirmed. The main parameters characterizing the fermentation process were studied: the dynamics of the dough
rise, the gas-forming, gas-retaining ability of flour and wheat dough at different dosages of the injected water -
ethanol extract from the walnut shell. Experiments were carried out with the replacement of water with water-
ethanol extract in the amount of 10, 20, 30 and 40% of the calculated amount of water for kneading. A comparative
evaluation of the experimental and control samples of wheat dough showed that the test samples had the most
optimal characteristics when 20% water-ethanol extract was applied. At the same time, the gas-forming capacity was
increased by 18%, the gas-holding capacity was -19%, while reducing the duration of fermentation of the dough.
The article scientifically substantiates the choice of the ingredient composition, the expediency of using water -
ethanol extract from walnut, introduced to improve the baking properties of the dough.

Keywords: walnut shell, water-ethanol extract, gas-forming capacity, dough fermentation.

Kipicne Oacka ceOenrTepliH ocepl HOTIKECIHAE ajaaM

Conrbl xbUgapel Kazakcranma XambIKTHIH ar3achl aJMAaCTBIPBUIMAMTBIH KOMIIOHEHTTEPAiH
TaMaKTaHy KYpBUIBIMBIHJA TEPEH Calalibl e3rep- KaXXETTI MOIIIEPiH aja aiMaiiel. MeMIleKeTTiH
ictep Oonapl. bapibik TaFamIbIK 3aTTap OOWBIHIIA TaMaKTaHy CaJlaChIH/IAFbl FBUIBIMH-TEXHHUKAJBIK
PaLMOHHBIH Tele — TeHIr AyphIC TAMaKTaHybIH casicaThl XaNbIKTBIH JCHCAYJBIFBIH HBIFAUTYFa
Herizi — Oonbim  TaObulaAbl. TEeXHOJOTHSIIBIK OarpITTadybl THiC. By TamcelpMaHbl OpBIHIAY
OHJICY, XUMHSIIBIK Kypambl >KarblHAH TOJIBIK YIIIH KON JKETIMJi, »OFapbl camallbl Tamak
KYHZIBl €MeC TaraMIblK IIWKI3aTThl MaiijaiaHy, OHIMEPiH OHIIPY KaXeT.
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CanayaTThl TaFaM OHIMJEPIH JKacayIblH
3aMaHayd CTPaTeTHsCHIHBIH aJIbIHIA, KAKEeTTi
MeJIIIIepAe HETi3ri jkKoHe OMOJIOTHSIIBIK OCIICeHII
3aTTapMEH aJiaM aF3achblH TOJIBIK KYHJIIbI KaMmTa-
MachI3 €TeTiH, Oenriai Kypambl MEH KacHeTTepi
0ap TaramMABIK MIMKi3aTTapAbl, SFHU aly Ke3nepi
a3 3epTTENIHreH OCIMIIK JXOHE >KaHyap TeKTecC
IIUKI3aTTapJblH  CKIHIIUTIK ~KalWTa ©HJICIreH
eHimMIepiH Kommany Typ [1,2].

Operte, OalBITBUIATBIH OHIMIED pETiHIE,
Ke0OiHece anmail TYTBIHBLUIATEIH OHIMIEp KOJa-
HbUTambl. MyHIal TOCUT KOCBIMINA IMTHKI3aT KOM-
MOHEHTTEPIH €CEMKEe aja OTBIPHIN, aKybI3IbIK
KypaMbl OOWBIHIIA ©HIMIAEpAl TEHeCTipyre, COH-
Jail —aK TaraMJblK TaIIIBIKTapAbl, JOpyMEHIED
MEH MHKPOIJIEMEHTTEPIH KYPAMbIH YCHIHBUIFaH
TYTBIHY MOJIIEpiHe JeHiH apTThIpyFa MYMKiHIIK
Oepeni. COHFBI yaKbITTa, ©CIMIIK IIUKI3aThIHAH
QIbIHFAaH TAaOWFM AHTHOKCHJAHTTApFa JICTCH Ka-
JKETTUTIKTIH JTUHAMHUKAJIBIK ©Cyi OalKaaabl, OChI
MakcTaTTap YIIIH TaMak, OpMaH JOoHE aybll
[apyambUTBIFBl @HEPKICINTEPiHIH ap3aH KaJIbIK-
TapplH TaiJanaHy, Heri3ri MiHASTIeH Karap
SKOJIOTHSJIBIK KOHE 3KOHOMMKAIBIK MIiHIETTEPI
ne memeni byn skarmada TpeK JKaHFaFbIHBIH
KaJJIBIKTAPhI J1a MaHBI3IBI POJITE Ue, aTan aiTcak
I'PEK >KaHFAaFbIHBIH KaOBIFbIHAA (DEHOJI KBIIIKBLI-
Japbl Oap >KoHEe OJIapMEH OalilaHbICKaH moJude-
HoOJIapFa eTe 0aif, COHBIMEH KaTap oJiap eMiK
Kacueti 6ap taburu antuobuotukrep [3,4,5].

XaJbIKTBIH OPTYPJI TONTAPBIHBIH KaXeT-
TiITIHE MaKCHMaJJbl COMKeC KeNeTiH, eHiMiep-
Iy imrHge xebiHece KOchIMINA (HYHKITMOHAIIBI
WHTPEJIUCHTTEPMEH OalbITBUIFAaH HaH OHIMIEepi
kKUl KoyjgaHbutaael. HaH eHimuepi eHmipiciHze
KaMbIp JTalbIH/IAY — TEXHOJOTHSIIBIK YIEPICTEPIiH
MaHBI3Ibl CaTbICHl O0O0JbIN TaObUIAABL. bumail
YHBIHBIH Ta3 TYy3Uly KaOilneTi TeXHOJOTHSIIBIK
YyAepicTiH 0aphIChIH, allly KapKbIHIBUIBIFBIH, Ay
Ke3iHJIeT] 3aTTapIbIH TY3UTyiHe OalIaHbICTHl HaH-
HBIH WiCI MeH JOMIH HETI3IEHTIH MaHBI3IbI

Kecte 1 — PeodepMeHTOMETPAIH PEKUMIIIK TapaMeTpIIepi

KOPCETKII OOJIIN TaObLIaMbl. KaMbIpaars! amnbIt-
KBUIAPABIH 9CEpPiHeH CHHPTTIK amry Kypim,
OHJIaFBI KaHTTap amuabl. Ochl Ke3/ie KapamailbiM
KaHT rekco3a (TJI0Ko3a MeH (pyKTo3a) MOJEKY-
JIachl aIlbITKBl KIETKAIAPBIHBIH (epMeHTTepiMeH
3UMa3AbIK KemieH KYpPbIl €Ki MOJeKyla O3THI
CIHUPTIHE JKOHE €Ki MOJeKyla KeMipcy ITHOK-
cunine Oemnineni [6,7].

KambipasiH (hU3UKaIBIK KaCHETi YHHBIH a3
TY3y JKOHE Ta3 ycray KaOuleTTepiMeH cumarra-
JBIHABI, O YHHBIH Ta3 Ty3y KaOineri kemip-
cyaMmia3fpl KeImleHiHe, ra3 ycTray KaOineri
aKyBI3IBI-TPOTENHA3/II  KEIIeHIHEe OailIaHBICTHI
Oomangpl. CoHBIMEH KaTap YHHBIH Tra3 Ty3y
KabineTi Ommail HAHBIHBIH CBHIPTKBI TYCIHE YIIKEH
acep erexi [8,9].

3eprreynid Makcatbl. Emaik —mpodunak-
THUKAJIBIK KaCHETKE M€ T'PeK JKaHFarbl KaOBIFBIHAH
QIBIHFAH CYJBI-3TAaHOJABI SKCTPAKTBIHBI KOJIaHY
Ke3iHJAerlT KaMbIPJIbIH KAacHETTepi MeEH airy
YJAEpiciHe acepiH 3epTTey.

Mamepuanoap men 3epmmey adicmepi

3epTTey HbICaHBI PETiHAE KOJIAaHBUTFaHIap:

- rpek xanrarsl MEMCT 32874-2014;

- TPEK KaHFarbl KaObIFBIHAH aJIbIHFaH CYJIbI
- 9TAaHOJIBI 3KCTAPKT.

- Oupmaii yHbl. JKanmbl TEXHUKAIBIK MIapT-
tap, CT KP 1482-2005;

- IUKi3aTTap MEH KaMBIP/BIH CaIlaiblK Kep-
CeTKIIITEePiH aHBIKTAY VIIH JKaIIbl KaObLI-
nanran sxone MEMCT pernamMeHTTENIHIEH dIic-
Tep MEH KOHBIpFbLIap Kosmansuiast [10,11].

Kagzipri Tanzna yHHBIH ra3 Ty3y *oHe ra3 yc-
Tay KaOlJeTiH aHBIKTAY/bIH 3aMaHayH SJICi, SFHU
apHaibl ChIMBIMIBLIBIKKA OPHAIACTHIPBUIFAH Kam-
BIp YATiCIHIE XYPETIH yAepicTepai Taijgay YUIiH
KBI3BIMET E€TETiH >KOHE CTaHIapTKa cail KeJeTiH
Chopin ¢upmaceiaeiH (PpaHumsga KacairaH)
PeodepmenTomerp Kypaiibl KojmaHbuiasl [12]. 1-
mi  kecrene PeodepMeHTOMETPIIH PEXUMIIK
napameTpiiepi Oepinrex.

KepceTtkimrep Memmiepi

Tanpay sxyprisyis Temneparypacsl, °C 28,9

¥YH, T 250

Kyprak /mpecTesres anpITKsl, T 3/7
Ty3, T 5

TannaHaTelH YATiHIH CaJIMaFrkl, T 315
Yorire KOMBUIATBIH JXYK CaIMaFbl, KT 2
TannaynblH Y3aKTbUIBIFBI, CaF 3

PeodepmenTomMeTp KypanbiHIa KYMBIC ic-
Ty peri:
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KBIHBI apanacTelpajbl, erep OanfblH HayOaiixa-
HAJIBIK alIBITKbI (IPECTENTeH allbITKbl) KOJIJaHbI-
nmaTeiH OOJica CyMeH epiTinm Kocaiabl. ¥HHBIH bLI-
FAJIBUTBIFBIHA Kapail cy Memmepi KyWblUIasl,
MBbICAJTBI YHHBIH bUFanAbUIbFel 14,0 % Goinca cy
memmepi 129,4 mu 6omysr kepek. Kambip merimm
MallliHala YH, CYy JKOHE AaIIbITKBIHBI | MHH
apanacTBIPBIN, MallMHAHBI TOKTATHIN MINATEIbAIH
KOMETIMEH YHHBIH CYMEH TOJBIK BUIFAJJaHFaHbI-
Ha KO3 JKeTKIi3iM, KaMblp WIETITI 6 MHH KOCHII
Ty37b6l XKaiiMeHaen cebenerai. Kamblp wieHin

Cypet 1 — PeotdhepMeHTOMETp KYpaIBI

Homuoicenep scane onapovt manksiaay

«Kazak kailTa eHACYy *OHE TaraM ©HEpK3-
cintepi FRUTBIMU-3epTTey HWHCTHTYTHD JKIIIC
Acrana Qunmansl 3epxaHaceiHna «lIpodurak-
THKAJIBIK OArbITTarbl OHIM Ay MaKCaThIHAA I'PEK
JKaHFarbl KaJIBIKTApBIHBIH JSCTYPJ €MecC Typ-
JIepiH KoJIaHy» *K00achIH iCKe achlpy OapbhIChIH/A
CYJBI-3TaHOIABI SKCTPAKT AJIBIHJBI, SSFHU OJI OCBHI
3epTTeyNepi apbsl Kapai JKy3ere achlpy YIIiH,
HEri3ri  KOMIIOHEHTTEPre  NpOoQHIAKTHKAIIBIK
KOCTa peTiHAe KONJAaHbUAbL. ['peK >kKaHFaFrbl Ka-

Oonrad coH 315 r celHaMaHbI ©1IeN, peodepMeH-
TOMETPIIH ATFOMHUH/I O0apabaHBIHEIH TYOiHE KaM-
BIPABI CAJIBIT J)KOHE KOJIMEH ThIFbI3Iaiabl. KaMbip-
IOblH Mediepi OapaOaHHBIH TOMEHTi CcaHpLIAy-
JIapbIHAH achI KeTreyi KakeT. COChIH MOpPIIeHTe
JKYKTEpIi OPHATACTHIPHIT, KAMBIP CaJIbIHFAaH Oapa-
Oanra yri Oap mopmeHai caimanbl. 1-mi cyperTe
peodepMEHTOMETPIH Kallbl KOPIHICI JKOHE
KaMbIp CaJBIHFaH aTIOMHUHII OapaOaHHBIH iIIKi
KOPiHiCl KOpCeTiNreH.

1-mopmieH, 2-pepMeHTAIUUITBIK OapabaH, 3- XKYK, 4-
KaMbIp.

OBIFBIHAH aJIBIHFAH CYJIBI-3TAHOJIBI DKCTPAKThI-
HBIH XUMMSIBIK, aMHUHKBIIIKBUIABIK, aHTHOKCHU-
TMAHTTHIK JKOHE TaraM[bIK Kayilci3miri, AJIMarbl
TEXHOJIOTHSJIBIK YHUBEPCUTETIHIH «A3BIK —TYIIK
OHIMJIEPiHIH KayilCi3/iri ®oHe camackliH Oaranay
OOWBIHINIA FHUIBIMH —3€PTTEy 3€pPTXaHACHIHJIA»
AHBIKTAJIFaH. 2- 11l KeCTeJIC TPEK KaHFaFbl KaObI-
FBIHAH QJIbIHFAH CYJIBI-3TAHOJBI IKCTPAKTHIHBIH
(apwt Kapait COJ) aHTHOKCTHIAHTap MEH Iopy-
MEHJIep, all 3-1Il KeCTe/e MUHEPANIIbl 3aTTap IbIH
MeJIIepi KOPCETIITeH.

Kecte 2 -T PCK KaHtrarbl Ka6LIFBIHaH aJIbIHFaH CYJIbl — 3TAaHOJIAbl SKCTPAKTBIHbIH AHTUOKCTUAAHTTAp MCH APYMCEHICD

MeJrmiepi

AHTHOKCHAAHTTAP
MEH JIPYMeHIep

MeuepJik
KypaMbl

Karexun, Mr/mm°

169,02+1,11

Ksepuerun, Mr/am3

100,98+0,67

C nopymeni, mr/100 T

0,140+0,048

E nopymeni mr/100 r

0,100,05

Kecre 3 — I'pex »xaHFarbl KAOBIFBIHAH AJIBIHFAH CYJIBI — TAHOJIABI SKCTPAKTHIHBIH MUHEPAIBI 3aTTap MOJIIepi

3aTTaphl

Munepanasl | MemamepJik

Kypambl

Tewmip, Mr 0,10+0,002

[{uHK, MT 0,03+0,001

Wox, Mkr 0,25+0,002

2-1111 KeCTeJIeH KOPIHIN TypraHJai aHTHOK-
CHJIAaHTTHIK KaCHETKE He KaTeXWH MEH KBaplie-
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nap) Ouonorusiblk 3arTapel. Katexunnmep agam
ar3acelH 00C paJMKajIIapJaH KOpFalJpl KOHE
aF3aHbIH JKaIMbl KYPHUIBIMBIH COHBIH IMIIHIE MU
*acymacbelH ycran typansl. ConsiMeH katap C, E
TOpyMeHIepl eMip TipHIumriHaeri MaHbBI3ABI 3aT
anMacy mporecrepine Karbicampl. Amam  C
JOPYMEHIH TEK TaraM OHIMJEpiHeH anajel. E
JIopyMeHi ar3afarbl TOTBIFY NPOLECiHE KapcChl
TYPBIN, OTTETIHIH IypbIC CIHIPUTYiH KamMTaMachl3
ereqi. 3- Il KecTemeri MuUHEpangsl 3arTap
IOpyMEHZEp CHSIKTBHI aJiaM aF3achlHa ©Te KaxKeT.
Mumnepannbl 3arrapabig Tipi opranusmae 0,001%
KeM eMec MeMepai Kypaiiasl. Moa azaMHbIH
KaJKaHma Oe3iHAe XHHAIBIN, THPEOUATHI TOp-
MOHJIAP/BIH: TUPOKCHH MEH TPHHOJITHPOHUHHIH

0,08

Kypamzac OeutiriHe adiHamajael. Temip MHKpOdJIe-
MEHTI aF3aHbIH OapIIbIK KacyIaJapbiHaa 00aIbl,
Oipak-Ta TEeMIipaiH €H JKOFapFbl KOHIICHTPAITHSICHI
spuronrTTepae kesnecenmi. LluHk agam ar3ackl
YIIiH aaMacTBIPBIIMANHTBIH MHKpoOdaeMeHT. O
THIMAI WUMMYHOCTUMYJISITOP OONBII TaOBIIAIbI.
JHK xoprayna UHK MaHBI3ABI POJ OMHANIBI, O
©3 Ke3eriHge KaTepii ICIKTIH JaMmy KaymiH
azaltanpl.

I'pex >xaHFarbl KaOBIFBIHAH alIbIHFAH 3KC-
TPaKTHIHBIH aMUHKBIIIKBUIBIK KypaMbl eTe Oai,
OJ1 ©3 Ke3€eTiH/Ie IKCTPAKTHIHBIH TaFaMIbIK KYH/IbI-
JIBIFBIHBIH )KOFAphl CKeHIH KopceTe/i. 2-1Ii cypeT-
T€ OKCTPAKTHIHBIH aMHUHKBIIIKBUIBIK KYPaMbl
KOPCETLITEH.
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CypeT 2— FpeK JKaHFrarbl Ka6bIFbIHaH aJIbIHFaH 5KCTPAKTBIHBIH aMWHOKBIIIKBLIIIABIK KYPaMbl

2-11i CypeTTeH Kepil TYpFaHaail, anMacThl-
PBUIMANTBIH CETi3 aMHHKBIIIKBUIBIHBIH ~AJITayhl
IPEK JKAHFAFbl KAOBIFBIHAH aJIbIHFAH 3KCTPAKThI-
HBIH KYpaMmbIHJia Oape eKeHiH KepceTeli. AMUH-
KBIIKBUIAAPBI JOPYMEHIEP MEH MUHEpaIbl 3aT-
Tap/bIH KaKChl CIHIpUTyiHEe BIKINAI eTelli. AMHH-
KBIIIKBIIAPBIHBIH KOMETIMEH KYHKe KYHeCiHIH
HETi3rl KbI3METI, SFHU MUFa CUTHAJIIapIbl Oepy
Kysere achipbiiaasl. Kelbip aMUHKBIIIKBUIIAPHI
OWINIBIK €T JKacyllalapblH KaJllblHa KeNTipyre
epeKILIe acep eTe/Ii.

I'pex sxaHFarbl KaOBIFbIHAH QJIBIHFAH DKC-
TPaKTBIHBIH KYPAMBIHJAFbl MaiJa CepPHUTIH JXOHE

CyJla epHUTIH aHTUOKCUJAHTTApJbIH Kypamblia
3eprreninai. Cyna epuTiH aHTHOKCHAAHTTAPIBIH
yiaeci — 294,6 mr/am®, an maiiia epuTiH aHTHOK-
cuJaHTTapAblH yieci 112,93 M/ M3 KYpaiThIH-
JIBIFBI AHBIKTAJTBIHIBI.

I'pek xaHFarbl KaOBIFBIHAH AQJNBIHFAH DKC-
TPaKTBHIHBIH TaFaMJIbIK KayIICI3IIriH 3epTTey Ke-
3iHJIe, SKCTPAKTHIHBIH KYPaMbIHJIa TOKCUHJII 3Jie-
MEHTTep MEH MEeCTHUIHATEPIiH JKOK eKeHIIri
oenrimi 6omaer [13]. 4-mri KecTeme rpek KaHFarbl
KaOBbIFbIHAH aJIbIHFaH SKCTapKTHIHBIH TaFaMIbIK
Kayirnciz/iri Oepinrex.

Kecte 4 — I'pex sxaHFarbl KAOBIFBIHAH AJIGIHFAH YKCTPAKTHIHBIH TaFaMJIbIK Kayinci3miri

ToxkcuHai Hakrbl
dJIeMEHTTep, MI/aM° HOTHIKeJIep
Kopracein 0,000023+0,0001
Kangmuii TaOBUIFaH JKOK
Mbipbl1n TaOBUIFaH XKOK
ChIHaI TaObUIFaH YKOK
IMecTunuarep, Mr/kr
I'XIr; a,B,Y - TaOBUIFaH YKOK
n30MepIIep
JT >xoHe OHBIH TaOBIIFaH KOK
MeTa0oIHTTEPi
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4-mii  kecrtege OepiareH MoaiMeTTepre
CYHEHCEK, SKCTPAKTHIHBIH KYpaMmblHIa TOKCHHII
JJIEMEHTTEPIH, SIFHU KaJMHH, MBIPBIII, ChIHAI-
ThIH )KOKThIFBIH, all [ XI[I" MeH OHBIH U30MepIIepi,
JAT MeH OHBIH METOOONHMTTEpi CHUSKTHI IECTH-
LUATTEP TaObUIMaraHbIH, COHBIMEH KaTap KOpFa-
CBIHHBIH MeJIIepi MIEKTIK MOHHEH TOMEH EeKEeHiH
KepceTei.

CoHIBIKTaH 1A, TPEK YKaHFaFbl KaOBIFBIHAH
QJIBIHFaH SKCTPAKTTHIH OTe 0ail XUMUSIIBIK Kypa-
MBI, aTall alTKaHAa TOPMOHIAPBIH, aHTHUACHEIED
MeH (epMeHTTepaiH OHAIpiTyiHe BIKHAl eTeTiH
JIMaCThIPBIIIMANTHIH aMUHKBIIIKBUIIAPBIHBIH aii-
TapJbIKTall MeJIepi oHE >KOFaphl JeHreineri
KayiTci3/iri, OHbIH eMIiK-TIPO(pUIaKTUKAIIBIK, Kac-
WeTiH ecKkepin, OWoNoTHsIIBIK OelceHai Kocma
peTiHAe HaH OHAIPICIHAC KOJJaHyFa TOJIBIKTAH
Heri3 Oeperi.

XKorappima aWThUTFaHAApABI HeETi3re ana
oteippil  [lynmatu ateiHmarel  Tapaz  eHIpIiK
yHUBepcuTeTiHIH «O.C. AXMETOB aThIHIarbl Ha-
HOWHJKEHEPJIIK  3epTTey  OJICTepi»  FBUIBIMHU
3epTTey 3eprxaHaceiHaa, «Kazak Kkaiita eHaey
KOHE TaFraM OHEPKICINTepl FBUIBIMU-3epTTEy WH-
ctutyTel» JKIIC Acrana (uiInanbHBIH FalbIM-
JIapbl JaiiblHAaFraH eMJIIK KacueTi 0ap Cyibl-

STOHOJIJIBI 3KCTPAKTHIHBIH HaH KaMbIPbIHA 9CEPiH
3epTTey )KYMBICTapPbI KYPri3iii.

Han enmipicinme Heri3ri mmKizaT YH 0oJFaH-
nbikTaH, JKamObur oOibicer, T.PeickysioB ayna-
HbIHIA OHIIpUIreH AKTOFaH MapKaibl OipiHmIi
CYpBINITHl OWail YHBI 3epTTey HBICAHBI PETIHIE
albHABL 3epTTey OaphIChIHAA YHHBIH HayOai-
XaHAIIBIK KACHUCTIH OaFajlaThlH YHHBIH Ta3 TY3y
Ka0iJieTi 3epTTey KepceTKin O0bIT KaObUTIaH IbI.

I'pex >xanrarpl KaObIFbIHAH anbiHFan COO
KOHBIP TYCTI, CIICIIU(PUKAIBIK JKaFbIMIBI XOIII Hici
JKOHE JKaHFaK KaOBIFBIHA TOH JTOMi 0ap CYHUBIKTHIK.
DKCTPaKThIHBI MaibIHAay TexHojoruscel [14,15]
JKYMBICTap/ia OastHIaFaH.

3epTTey JKYMBICHIH XYprizy kesinme COD
KaMmbpIp WiIeHeTiH cynbiH wmemmepine 10,20,30
xoHe 40% KeineMiHAe aJIMacThipa  OTBIPHII
KochUIIbl. Kambipiarel ra3ty3y KaOijieTi, JadbiH
OHIMHIH PEOJIOTHSUIBIK KACHUETiHEe, KEyeKTLUIiriHe
JKOHE HaH KOJIEMiH KaJbIITAaCThIPYyAa MaHBI3IbI
KepceTKim Oonbim  TabbulaAbl. Peodepmento-
MeTpieri 3 caraT apaibIFbIHAA amlry YIepiciHe
KaMBIPJIBIH KOTEPUTYyiHIH MaKCHMaJabl OWIKTITi,
COHBIMEH KaTap KaMBIPIbIH ra3Ty3y JKOHE
ra3ycray KaOuIeTTepi aHBIKTAIBIHABL 3epTTey
HOTHXKETepi S5-I KecTeAe JKoHe 3-IIi CyperTe
KOPCETLUITEH.

Kecte 4 — Ay ynepici Ke3iHJeTi CyJbI-3TaHOJIIbI SKCTPAKTHIHBIH KaMbIp KaCHETIHE acepi

Kepcerkimrepain aTaaybl

Kambip yiricingeri kepcerkimrepain MaHi

bakpuray | 10% 20% 30% 40%

KaMbIpapIH MakcUMaIbl KOTepLTy OUIKTIr1,
MM (Hm)

27,9 319 | 342 | 371 34,7

Tanmay COHBIHIAFbI KAMBIP/IBIH KOTEPLILY
ouikriri, mum (h)

27,9 316 | 342 | 36,5 34,6

car:muH (T1)

KaMbIpaprH MakcHMaITIBl KOTEPITy YaKbITHI, 03:00 03:00 | 02:57 | 02:58 02:42

["a3 ey ain Makcumaiibl MoHi, MM (H' m)

57 58,1 58,5 | 54,9 38,4

I'a3 Ty3ymeri MakcUMaiabl OMIKTIKTI amyFa
KaXeTTi yaksIT, car:MuH (7'1)

02:48 01:48 | 01:30 | 01:24 | 01:58

KambIpabig ra3 Ty3y KabineTi, Mi

1235 1407 | 1460 | 1300 939

Y cranbIiHFaH KeJIeMi, MJT

1218 1405 | 1453 | 1295 935

["azycray koaddurmenti, %

98,7 99,5 | 999 | 99,6 99,6

70 |

60

50 < i

40 !

| /___0’———_"
30

20

Ta3 Ty3y KaOineTi, MM

R
\\

30 60

90 120 150 180

KaMBIpBIH ally Y3aKTHIFL, MHH

BaKeITay 10% C33

20%C32

30%C32 —8—40%C32

Cyper 3 — I'pek xaHrarbl KaObirbIHaH anbiaFan COD MelepiepiniH KaMbIpJIaFsl Ta3 Ty3y KalijeriHe acepi
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3epTTey HOTIKECiHAE Oenriii OonFaHmai,
5-mi kecteneri jkoHe 3-IIi CypeTTEri Kepcet-
KIIITep i HETi3re aJFaHAa, TPeK YKaHFaFbl KaObI-
reiHad aneiaran COD —ueig 10,20,30 xone 40%
KeJeM/le KaMbIp WICHETIH Cy MeJIIepiMeH aima-
CTBIPBUIBITT  KOCBUIFAH ~KaMBIpIapJbpl  Oakeliay
YJTiciMEH CcambICTBIPFaHa, KaMBIPABIH MAaKCH-
Mangsl KeTepinmy Ouikrtirine HmM oH ocep erim,
srad 10% CDOD koceurran yiarige — 14%, 20%
C3D — 22%, 30% CI3 — 33%, 40% CI23 - 24%
neitin ecetingiri Oenrinai 6onabl. Tangay coHBIH-
JIaFbl KaMBIPIBIH KOTEPiTy OWIKTITI A amry yaepic
askranranra nedin (180 MuUHYT apanmbsIFbIHIA)
©31HIH OMIKTITiH KOFanTHaasl. KaMbIpAbIH amrysl
Ke3iH/Ie CIUPTTIK ally, sSIFHA MUKPOOWOIOTHSUTBIK
yaepictep xypeni. KampipasiH amnryst OapeIChIHAA
IpeK >KaHFarbl KaOBIFBIHAH aJbIHFAH DSKCTPAKT
CIHPTTIK allyFa OHTAMIIBI dCep ETill, HOTWKECiHIe
ra3 Ken Memniepae OeliHil, KAMBIPABIH KOTEPiTy
OMIKTITIH apTTHIPATHIHIBIFBIHA KO3 KETKI3UII.
PeodepmenToMeTpitik Tanmmay MoHAEpiHE CYyWeH-
CeK, TpEeK IKaHFarbl KAOBIFBIHAH  aJIbIHFaH
skcTpakThiHbIH  10,20,30% Kejemme KOCHUIFaH
yirinepi, Oakpulay VATICIMEH calbICThIpFaH/aa
KaMBIPJIBIH Tra3 Ty3y KaOuneri OoibrHmma: 10%
COD- 14%; 20% C33- 18; 30% CDO32- 5%
apteik, an 40% CDO3 - 24% a3 raz Ty3e
AIaTBIHABIFBIH ~ KepceTTi. Tangayra anbIHFaH
yirinepAiH imriHme Ta3 O0emyaiH MaKCHMAaIlIbl
MoHiH H' m 20% C33 KochuIFaH yiri Kepcerri,
SFHU 0N Oakpuiay yariciHeH 2,6% apThiK. Al
KaMBIpJIbIH ~ ra3  OeJydiH €H  MUHHMAJbI
kepceTkimin 40% C33 KocbUFaH YT KOpCeTTi.
CoHbIMEH  Karap Ta3 Ty3yJeri MaKCHMaJJbl
OuikTiKTI anmyra Kaxerti yakeitel 7'1 10,20,30
xoHe 40% COD kocwurFaH ynrinepne 1 caratka
JICHIH KbICKapaThIHABIFBI aHBIKTANBIHABL Ce0eli,
TpeK JKaHFarbl KaOBIFBIHAH aJbIHFAH JKCTPaK-
TBIHBIH KYPaMbIH/IAFbl KOPEKTIK 3aTTap AallbITKbI
JKaCyIIalapbIHBIH OCJICEHIUTITIH apTTHIPAIbI.

Kopvimuinoot

3epTTey  HOTHXKENEPiH  KOPBITHIHABLIAN
KeJle, KaMbIp Hieyre KaKeTTi CyIbIH MeJllepiHe
10, 20, 30 xone 40% KeyieMiH/Ee aTMaCTBIPBIIT
kKochurran COD owHrainsl memmepi 20% gen
KaObuImauael. PeodepmeHT™METpIIH KeMeriMeH
KYPTi3ireH Tajiayiapibl HEri3re ama OTBIPBII
20% CD3D yirici koFapbsl KepceTKilmTepre wue
001161: Ta3 OeyAiH MaKCHUMaIbl MoHI — 58,5 MM;
ra3 Ty3y Kabimeri — 1460 wmm; raz ycray
koadpuimenti — 99,9%. a3 Ty3ymeri makcumal-
Il OMIKTIKTI ajJlyFa Ka)KETTI YaKbIThl OakKbuiay
yiricimen  canpicteipraiaa 01 car:18  muH.
KBICKApaTHIHIBIFbl aKBIH AL
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I'pek xanrarbl KaObIFBIHAH ayibIHFAH COD —
Hbl apel Kapail, HaH pelenTypacblHa KOCYy
ycoerHbUTaAp!. O 63 Ke3eriHae KaMbIpIbIH ra3 TY3Y
KaOineTiHe, NalblH HaHHBIH KEYCKTLTIriHe, MCH-
IITKTI KOJIEMiHEe oHE MINTHIHIH TYPaKTHUIBIFBIHA
oHTaMibl ocep eremi. COHBIMEH Karap, eMIiK —
MPO(UIAKTUKAIBIK KACUETKE He HaH OHIMJICPiHIH
ACCOPTUMEHTTEPIiH KeHelTei.

AJrbic 0L1Aipy (KapKbLUIaHABIPY)

Kazakcran  PecnybnukachiHbiH —~ AybLl
mapyambsuieirel MuHHCTpIiri BR0764970-0T-21
«IIpodumakTukanslk KacwerTepi 0ap eHIMAI ary
YIIiH JKaHFaK KaJIIBIKTapBIHBIH ITOCTYPIL eMec
TYpJCpiH MaijalaHy» Kap KbUIaHIBIPATBIH kK00a
meHOepiame 2021-2023  xpUmap Ke3€HIHIE
JKY3€Te acChIPBUIIBI.

3epTTey KYMBICHIH OpBIHAAQY OapbIChIHA
Konmay kepcetken «Ka3b3U kaiita eHmey koHe
tamak eHepkacioi» XKIIC Acrtana (huamanbsHBIH
0acIIBUIBIFBl MEH FallbIMJApbIHA aJFBICHIMBI3]IBI
oiaipemis.
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ENSURING THE SAFETY IN THE PRODUCTION OF FERMENTED
MILK PRODUCTS WITH ENTEROSORBING DIETARY FIBERS

M.K. ALIMARDANOVA &
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The current trend of health-conscious consumers and healthy eating habits is encouraging researchers to explore
the development of food products with synbiotic benefits. Dietary fiber in vegetables, fruits and cereals is one of the prom-
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ising prebiotics and its use in supplementing dairy product formulations. However, the important point is to produce safe
products according to the current standards of the country of production and sale. This article identifies critical control
points and conducts a metrological study of quality control at each stage in the production of a new fermented milk prod-
uct with the addition of enterosorbing dietary fibers. The study identified potential and five critical control points and pre-
sented an optimized scheme with factors that ensure the safety and quality of the final product.

Keywords: enterosorbing dietary fiber, critical control point, fermented milk, safety.

OBECIHEYEHUE BE3OITACHOCTHU ITPU MPOU3BOJACTBE KUCJIOMOJIOYHBIX ITPOAYK-
TOB C DQHTEPOCOPBUPYIOIIMMU IMUIIIEBBIMHU BOJIOKHAMUA

M.K. AJIUMAPIJAHOBA, B.M. BAKUEBA*

(AnmaTuHCKHil TexHOIOrHYecKHii ynuBepcutet, Kaszaxcran, 050012, Anmarsl, yi. Touse 6u, 100)
DnekTpoHHas MOYTa aBTOpa KoppecmnonaeHTa: vVenerabakieva@mail.ru*

Huvinewnas mendenyua nompedumeneii, 3a00mauiuxcia 0 c60em 300p06be U NPUGLIUKAX K 300POGOMY RU-
manuio, nodyxcoaem ucciedosameneil Usyuams paspadomKy RUULEGHIX NPOOYKNIOE C CUHOUOMUYECKUMU HPeUM)-
uiecmeamu. ITuniesvie 6onokna 6 osoutax, ppyKkmax u 31aKax A6AAIOMCA OOHUM U3 NEPCREKMUEHBIX NPEOUOMUKOE
U UCNONB306AHUE UX 6 OONOJIHEHUU PEUEenmyp MOJIOUHbIX NPooykmoe akmyanvro. Ho eaxcnvim momenmom aena-
emcsa npou36o0Cmeo 0e30nacHbIX NPOOYKMOE, CONACHO O0eUCMEYIOWUM CIAHOAPMAM CHIPAHbL NPOU3E00CMEa U
peanusayuu. B cmamve npugedenvi Kpumuueckue KOHMPOIbHLIE MOYKU U NPOGEOCHO MEMPOIOZUUECKOe
uccne0o6anue KOHMpONA Kavyecmea Ha Kajcoom 3mane npu npou3eoocmee H06020 KUCTOMONOUHO20 NPOOYKMA ¢
6HeCceHueM IHMePOCcoPOUPYIOUIUX NUWLEGbIX 6010KOH. B pesynomame uccne0o6anus 6via61enbl U nAmMb Kpumuue-
CKUX KOHMPONBbHLIX MOYeK, a MmaKdxHce RNPeOCMAGNena ORMUMUIUPOBAHHAA cXeMa ¢ ¢akmopamu,
obecneuugalouwumu 6e30nACHOCMb U KA4ecmeo KOHeUH020 RPoOoyKma.

KuaioueBrble ci10Ba: 3HTepocOpOUpYIONINEe MUIIEBbIe BOTOKHA, KPUTHYECKHE KOHTPOJIbHbIE TOY-
KU, KHCJIOMOJIOYHBbIH MPOAYKT, 6€30MaCHOCTD.

IHTEPOCOPBEHTTI TAFAMJBIK TAJIIIBIKTAPBI BAP AIIIBITBIJIFAH CYT OHIMJIEPIH
OHAIPY KE3IHJAE KAYHICI3AIKTI KAMTAMACBI3 ETY

M.K. AJIUMAPIJAHOBA, B.M. BAKUEBA*

(AnMaThI TeXHOTOTHAIIBIK YHUBepcuTeTi, Kazakcran, 050012, Anmarsl, Tose 61 keur., 100)
ABTOP-KOPPECTIOHACHTTIH JIEKTPOHIBIK moirackl: Venerabakieva@mail.ru*

TymuiHywslnapovly O0eHcayavizbl MeH OYpbic MAMAKmawny ademmepine O0ezeH Kazipzi meHOeHYUsChl
3epmmeyuwtinepoi CUHOUOMUKAIBIK RAUOACHL Oap MAAMHBIY 0AMYyblH 3epmmeyze umepmeneidi. Koxenicmepoeci,
Jcemicmepoezi dHcoHe O0IHOI 0aKbvLIOAPOaAzbl OUECMANbIK MATUBIKINGD NEePCHeKMUEAIbl NPOoOUOMmuUKmepoiy, 0ipi
0016ln MAdLLIAOBL IHCIHE 01apObl Cym peuenmepin monvlikmoipyoa Konoamy. bipax ondipic nen camy eniniy
KOJI0aHbICMAZbl CMAHOAPMMApPLIHA CIUKeC Kayinciz oHimoepoi wibizapy Mamnvlzobl macene 0071ln maowliaosl.
Maxanaoa cvinu OaxKvinay Hykmenepi aHblKmMaadbl HcoHe IHMEPOCOPOEHmMMmMi OUemaivlK maiblKmaposl enzize
OMBIPLIN, IHCAHA AWIBIMBLAZAH CYM OHIMIH OHOIPYOIN 2P Ke3eHinde cananvl 0aKvliay OOUbIHUA MEemPOa0UANBIK,
3epmmey dicypeizinoi. 3epmmey nomudicecinoe bIKMUMA JHeane dec CblHU 0aKwliay HyKmenepi anvlKmauobl Heone
COH2bl OHIMHIH Kayincizoizi Men canacvln Kammamacwvly ememin paxmopaapvl 6ap onmaiianowvipuliean cxema
JCOIHBLIObL.

Herisri ce3nep: 3HTepocOpOIMANBIK TAFaMIBIK TAJIIIBIKTAP, CHIHA 0aKblIay HYKTeslepi, ambl-
TBUIFAH CYT OHiMi, Kayinci3aik.

Introduction The Food Safety Management System

Proper nutrition and the avoidance of (FSMS) is an effective quality control system for
harmful products can enhance the body's food products based on the principles of HACCP
resilience to negative effects [1]. In the context of [3]. To maintain product quality and improve
increasing competition and heightened consumer production, it is essential to implement or update
expectations for novel dairy products, ensuring the already established Quality Management
product quality and safety is a crucial aspect of System. According to CU TR 033/2013, food
production [2]. product manufacturers are required to develop,
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implement, and maintain procedures based on
HACCP principles [4].

HACCP gives special attention to Critical
Control Points (CCPs) where physical, chemical,
and biological risks associated with food
production are identified. This quality control
system covers the entire technological process,
from raw material intake to the release of the final
product and its provision to the consumer. The
implemented measures identify critical control
points (CCPs) and minimize hazardous factors
that may affect the safety of the product.

Research that involves supplementing dairy
product formulations with dietary fibers, plant
polysaccharides, starter cultures, vitamins, antiox-
idants, and other additives is a fundamental ap-
proach to creating functional products [5-8]. This
process makes production technology more com-
plex, requiring strict adherence to technological
production discipline, sanitary and hygiene rules,
and standards [9].

The World Health Organization
(FAO/WHO) recommends including foods that are
rich in dietary fiber in the diet [10]. For adults, the
recommended daily intake is 25 grams, with at least
half of this amount consisting of coarse dietary fi-
bers such as cellulose, hemicellulose, and lignin, and
the other half coming from soft dietary fibers such as
pectins and gums.

Rice bran is a fibrous substance that con-
tains coarse dietary fibers such as lignin, cellu-
lose, and pentosans, along with a small amount of
protein, vitamins, and minerals. The minerals
make up 10-20% of the fiber, and 92-97% of the
fiber is silica [13]. The fiber content in rice bran is
78% [13]. Rice bran differs in chemical composi-
tion from all other cereal crops due to its high
content of amorphous silicon dioxide in the straw
and bran [13].

Silicon is recognized as a conditionally es-
sential trace element, playing several vital roles in
the human body. The onset of a silicon deficiency
can have undesirable consequences. Its most ex-
tensively researched function is its participation in
collagen synthesis. Silicon deficiency can impede
the formation of connective tissue, including the
organic framework of bones [14].

Researchers have examined the HACCP
methodology to identify critical control points and
conducted metrological research on quality
control at each stage of the production of
fermented milk products with enterosorbing
dietary fibers (ESDF) (i.e., oral intestinal adsor-
bents with dietary fibers).
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Therefore, the introduction of an HACCP
plan is necessary when developing new fermented
milk products. To establish critical control points
(CCPs), each relevant hazard factor should be
analyzed separately, taking into account all types
of potentially hazardous factors [15-19].

The study aims to use HACCP
methodology to identify critical control points
and metrological analysis of quality control at
each point in the production of a fermented milk
product with enterosorbent dietary fiber (ESDF).

According to the objective, the following
objectives were set:

- identification of CCP of the technological
process of production of fermented milk products
with ESDF;

- development of preventative actions;

- development of recommendations on the
organization and distribution of responsibility for
corrective actions.

Materials and research methods

The article explores the production process
of fermented milk products with enterosorbing
dietary fibers (ESDF).

The risk associated with each potentially
hazardous factor for the product manufactured has
been assessed using an expert method, taking into
account all available information and practical
experience.

The study was based on the requirements of
current standards:

The study relied on the requirements of ST
RK ISO 22000-2019 "Food safety management
system. Requirements for organizations involved
in the food chain";

ST RK 1179-2003 "Quality Management
System. Quality Management of Food Products
based on HACCP  Principles.  General
Requirements”. The purpose of use and
implementation in production;

Technical Regulations of the Customs
Union 021/2011 «On Safety of Food Products»
(CU TR 021/2011);

Technical Regulations of the Customs Un-
ion 033/2013 «On Safety of Milk and Dairy Prod-
ucts» (CU TR 033/2013).

Results and discussion

In the territory of the Customs Union, there
is a technical regulation CU TR 033/2013 "On the
Safety of Milk and Dairy Products”, which
establishes mandatory requirements for milk and
dairy products produced and sold in the customs
territory (Table 1).



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

Table 1 — Requirements for milk and fermented dairy products [20]

Definition according to the regulatory document Regulatory Quality requirements
document

Fermented dairy product is a dairy product or dairy composite product CUTR Fat content — 0,1-9,9 %.
produced in a way that leads to a decrease in the pH value, an increase | 033/2013 Protein content — 2,8%.

in acidity, coagulation of milk protein, milk fermentation, and/or dairy "On the Total solids content: not less
products or their mixtures with non-dairy components, which are in- Safety of than — 7,8%.
troduced not to substitute milk components (before or after fermenta- Milk and Permissible levels of lactic
tion), or without adding the specified components using fermentative Dairy acid bacteria, microorganisms,
microorganisms, and contains live fermentative microorganisms in the | Products" | and yeasts: 1*10 CFU/cm (g).

guantity established in the annex to this regulation.

Within the study, a technological flowchart
of the production process of fermented milk prod-
ucts with ESDF is presented (Fig. 1). The deter-

mination of critical control points was conducted
using the decision tree method.

Acceptance of . . Milk cooling
Washing rice raw materials Purification of | and short-term
husks with run- U?;E;ll:lik‘ raw milk storage (8+2)°C
ning water
Homogenisation
Milk heating Normalisation | p=(12+0,5)
Drying (40£2) °C of milk MIIa, t=60 sec.
0
£-(50£2)°C 2T
o Cooling down ..
Pasteurisation to fermentation Addition of
'(—(90:k2)f’(' s temperature | starter oc}ulture
t=15 min. -(4242)°C (5%0)
Grinding (size
30107 sm — v . Cooling and
10-102 sm) Addition of ermentation maturation of
ESDF (1-3%)_ | t-(40=21)°c, t=6 | the product
Cemi )Lt Ceamiyltne
Stori
Packing | onng
t-(4=2)°C

Figure 1 — Technological flowchart of the production process of fermented milk products with ESDF.

An optimized scheme of the technological
process has been developed to improve the monitor-
ing system, incorporating preventive and corrective
actions for critical control points of the production
process of the developed product (Table 2).

The hazard analysis of the production process
of fermented milk products with ESDF resulted in
the identification of the main CCP for effective
management and control: the acceptance and prepa-
ration of ESDF. This is because the product is sus-
ceptible to contamination from external sources and
requires careful preparation of ESDF before intro-
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duction. The primary critical point remains the mois-
ture content of the ESDF to prevent mold growth
during product storage. When producing fermented
milk products, it is important to pay special attention
to key processes such as milk pasteurization and
product fermentation.

The above-mentioned monitoring system of
control, preventive and corrective actions of each
stage, based on the HACCP ISO 22000:2019
standard, will identify the technological stages of
risk occurrence and ways to eliminate them in the
production of fermented milk product with ESDF.
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Table 2 — Determining of Critical Control Points (CCPs) in the production of fermented milk products with enterosorb-

ing dietary fibers (ESDF).

CCP Stage Considered Preventive actions Corrective actions
parameters
CCP1 Reception of Organoleptic, Control of accompanying documentation, | Return to supplier in
raw materials - | physical-chemical, | selective control of titratable acidity, level case of non-
milk and rice microbiological of coliform bacteria content, quantity of compliance of raw
husk mesophilic aerobic microorganisms and materials with regu-
facultative anaerobic microorganisms, latory documenta-
toxic metals, milk antibiotics upon recep- tion
tion, control of rice husk upon reception.
Absence of foreign impurities
CCP 2 ESDF prepara- Organoleptic, Temperature and time control during Control of complete
tion physical-chemical, chemical processing and drying of raw drying, uniform
microbiological materials shredding of ESDF
Potential | Pasteurization Organoleptic, Control of temperature and pasteurization Verification of
CCP physical-chemical, time equipment operation
microbiological
Potential Thermization Physical-chemical Temperature regulation and time control Verification of
CCP during cooling equipment operation
CCP 3 | Incorporation of Organoleptic, Absence of foreign impurities, control Observance of
starter culture physical-chemical, over the quantity of input aseptic conditions
and ESDF microbiological
CCP 4 Fermentation Organoleptic, Temperature and time control Observance of
physical-chemical, suitable conditions
microbiological
Potential Packaging Physical-chemical, Equipment control Observance of
CCP microbiological aseptic conditions
CCP5 Storage Physical-chemical, Microbiological control, indicators of Creating favorable
microbiological titratable acidity, curd density storage conditions
Conclusion

Fermented milk products are socially sig-
nificant food items and must comply with sanitary
standards and regulations throughout the produc-
tion process. It is crucial to execute a program of
preliminary measures meticulously during the
manufacturing process. Minor deviations during
the heat treatment of basic and/or vegetable raw
materials can have adverse effects on both the
consumer properties of the fermented milk prod-
uct and the human body.

Quality control metrological analysis dur-
ing production has enabled us to develop recom-
mendations for the technological process of pro-
ducing a new fermented milk product with ESP.
The study has identified potential Critical Control
Points (CCPs) that can help avoid unfavorable
outcomes in production.

It is important to optimize the HACCP plan
for new product types, conduct timely risk analy-
sis, and implement preliminary action programs at
all production stages to ensure that enterprises
produce safe and high-quality fermented milk
products with ESDF.
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BIO-FERMENTED MILK PRODUCT BASED ON L.ACIDOPHILUS
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The development of new functional food products containing probiotics and prebiotics of plant origin has ac-
tual scientific and practical values. The presented study purpose is the creation of fermented milk products based on
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L.acidophilus with the introduction of an extract of the Sanguisorba officinalis or great burnet as a prebiotic. Ex-
tracts from the great burnet rhizomes and roots have an antimicrobial activity, specifically against the bacteria
Escherichia coli, Pseudomonas aeruginosa, and Staphylococcus aureus with pronounced bactericidal effect on vari-
ous microbes of the dysenteric and paratyphoid groups, a detrimental effect on Trichomonas, fungi of the genus
Candida and Giardia. Physicochemical and microbiological indicators during ripening and storage of the obtained
fermented milk products based on L.acidophilus with great burnet extracts are considered. Titratable acidity, water-
holding capacity, the number of lactobacilli, viscosity, and organoleptic values of fermented milk products are ana-
lyzed. It is established that the product with great burnet dry extract at a concentration of 10°-3 g/cm”3 has maxi-
mum scores for organoleptic, physicochemical, and microbiological indicators. The developed bio-fermented milk
product enriched by antioxidants from extracts of biologically active compounds of great burnet will meet the na-
tional and international consumers’ demands with recommendations for therapeutic and preventive nutrition and a
healthy lifestyle.

Keywords: Lactobacillus acidophilus, prebiotics, extract of Sanguisorba officinalis, functional
food products, dairy products.

BI/IOKI/ICJIOMOJIO}IHBIFI NPOAYKT HA OCHOBE L.ACIDOPHILUS,
OBOI'AHIEHHBIN SKCTPAKTOM SANGUISORBA OFFICINALIS
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AJK. AUTBAEBA, I'.E. UCJIAMOBA
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DeKkTpOHHas OYTa aBTOpa KoppecmnoHaenTa: aidana.utebaeva@gmail.com*

Pa3zpabomka Ho6bIX NPOOYKMOG (PYHKUUOHALHOZ0 RUMAHUSA, COOEPHCAUUX NPOOUOMUKU U NPEeOUOmUKU
PACMUMENbHO20 NPOUCXOHCOEHUA, UMeem AKMYaabHOe HAyYHOe U npakmuueckoe 3nayenue. Ilenvio npedocmag-
JICHHO20 UCCTIE006AHUA AGNIACMCA CO30AHUE KUCTOMOIOUHBIX NPodyKkmoe na ocHnoee L.acidophilus ¢ eeedenuem ¢
Kauecmee npeouomuxa sxcmpaxma Sanguisorba officinalis wau kposoxneoku. Ixcmpaxkmeut uz Kopruesuny u KopHeii
KpP06oX1eOKu 001a0arom npomueoOMuKpoOHbIM Oeiicmeuem, 6 wacmuocmu ¢ omnowenuu o6axmepun Escherichia
coli, Pseudomonas aeruginosa u Staphylococcus aureus ¢ ssipasicennvim 6axmepuyuoHsim Oelicmeuem Ha paiuy-
Hble MUKDPOOBL OU3eHmepuilHoil u napamugo3noi zpynn, zyoumenvho oeticmeylom na Trichomonas, zpuést pooa
Candida and Giardia. Paccmompenst puszuxo-xumuueckue u MuKpoouoocueckue nOKA3amesu npu coO3pPesanuu u
XpaHeHuu noayueHHbIX KUCIOMOSIOUHBIX NPOOYyKmoe na ocnoge L.acidophilus ¢ sxkempaxmamu kposoxneoku. Ana-
AUZUPOGAHBL MUMPYEMA KUCTIOMHOCb, 6]1A20Y0€PIHCUBAIOWAA CROCOOHOC b, KOJIUYECME0 JIAKNMOOaKmepuil, 6:3-
Kocmb u op2aHonenmuvecKue nOKa3amenu KucioMONOYHbIX NPOOYKMOE. Ycmanoeneno, 4mo npooyKm c IKc-
mpakmom Kpoeoxieoku ¢ Konuenmpayuu 10™-3 2/cm” 3 umeem maxcumanvHvie 0NIbL O OP2AHOSIERMUYECKUM,
dusuko-xumuueckum u MuKpooduonocuueckum noxasamenam. Paspadomannvlii GUOKUCTIOMONOYHBLL RPOOYKM,
0002auieHHbll AHMUOKCUOAGHMAMYU U3 IKCHIPAKMOE OU0102UYeCKU AKMUGHBIX COCOUHEHUIl KPOBOXIeOKU, Oydem
omeeuams 3anpocam OMeYeCHGEeHHbIX U 3apybejcHblX nompedumeneii ¢ peKOMEHOAUUAMU NO J1e4eOHO-
npoguIaKmMuUUecKOMy RUMAHUIO U 300P0BOMY 00PA3Y HCUIHU.

Kiwuessie ciaoBa: Lactobacillus acidophilus, mpeonoruku, 3xcrpakr Sanguisorba officinalis,
NPOAYKTHI (PYHKIIHOHATHLHOIO MUTAHUS, MOJIOYHBIE MPOAYKTHI.
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Jicana mypaepin a3ipney e3eKmi uliblMU JHCIHE NPAKMUKATIBIK MAHbi3ea ue. YColHbII2aH 3epmmeyoiH, MaKcanmayl -
Sanguisorba officinalis nemece Kanoviuwionmiy coi2biHObICHIH npeduomux peminde L. acidophilus wuezizinoezi
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CbIZBIHOBLIAD MUKDPOOKA Kapcel acepze ue, aman aumkanoa Escherichia coli, Pseudomonas aeruginosa ascane
Staphylococcus aureus 6Gaxkmepusnapvina OuU3EHMEPUANLIK JHCIHE RAPAMUDO30bIK  HIORMAZbL  IPMYPIL
MUuKpoomapza aiukbih O6axkmepuyuomix acep emeodi, Trichomonas, Candida scone Giardia myksimoac
CanpipayKynaKkmapza 3uanovl acep emedi. Maxkanada xanoviwon colzoinobicel Kocvliean Oaiivin L.acidophilus
Hezi3iH0e  QuIbIMbLIZAH  OUOCYMKBIUWKBLIOBL — OHIMOEPOIH  cakmay Ke3iHoezi  (UUKA-XUMUATIBIK — JCoHE
MUKPOOUONO2UANBIK KopcemKiuimepi Kapacmuipulnadsl. /Jaiibln 0uoCymrbluiKoli0bl OHIMOEPOIH KbIUKbLIObIZbL,
bl12an ycmay Kaodinemi, 1aKmMoOAKmMepuanap canvl, MymKsIPIbIZbl HCIHE OP2AHONENMUKANBIK KopcemKiuimepi
manoanaovl. Kanoviuen coizvinovicotnviy 107°-3 2/cm”™3 Konyenmpayusacel Kocolizan OHIM OP2AHONENMUKATBIK,
usuKa-xumuAnbIK HcoHe MUKPOOUONOUANBIK KOPCemMKiumepi 00ibIHUA MAKCUMAObl KOpcemKiuiKe ue 6010bl.
Kanoviumeon 6uonozuansik 6enceHoi KocoliblCHAPbIHBIH, CbI2BIHOBLIAPHL AHMUOKCUOAGHMMAPLIMEH OallblMblI2aH
OUOCYMKBIUKBINObL OHIM eMOIK-HPOPUIAKIMUKANBIK MAMAKMAHY YUWIH YCbIHBLIAObL HCIHE CAAYAMMbl OMip
CAIMbIH YCMAHY GOUbIHUA OMAHOBIK HCIHE Ulemel0iK MYMblHYUbLAapOblH CYPAHBICIMAPbIHA dHeayan bepeoi.

Herisri ce3gep: Lactobacillus acidophilus, mpeénoruxrep, Sanguisorba officinalis ceiFrbIHaBICHI,
(pyHKIHOHANABI TAFAMIAP, CYT OHIMAEPI.

Introduction cholesterolemia by blocking the hydroxymethyl-

Nowadays, one of the directions in the pro- glutarate-CoA reductase enzyme that limits the
duction of beneficial health nutrition is a fortifica- rate of cholesterol synthesis [3]. The antagonistic
tion of traditional food products containing probi- properties of L.acidophilus bacillus are due to the
otic microorganisms (Bifidobacterium and Lacto- antibiotics produced by it - acidophilus and lacto-
bacillus) with functional ingredients - prebiotics. cidin, as well as lactic acid [4].

Analyzing the bio-products of the Republic Based on the above mentioned, the inclu-
of Kazakhstan dairy enterprises, it becomes ap- sion of L.acidophilus in food formulations can
parent that the majority of offered products are enhance their functional properties. The use of
conventional or standard yogurts. Nonetheless, the such products is necessary after prolonged use of
availability of fermented milk products enriched antibiotics, as they can prevent the development
with probiotics, particularly Bifidobacterium, re- of concomitant diseases that occur as a result of
mains relatively limited in the market. For exam- inhibition of the intestinal microflora [5].
ple, “Food Master” company (Almaty) offers a As prebiotics, plant extracts are often used,
product known as “Bio-C immun” yogurt, which for example, extracts of licorice root, burdock,
contains L.Rhamnosus Immunalis. Only “Natizhe alfalfa, etc. [6].
dairy factory” (Karaganda) produces two types of Sanguisorba officinalis, commonly known
fermented milk drinks with the addition of the as great burnet is used to treat diseases of the gas-
microorganisms L.acidophilous “Acidophilus” trointestinal tract with gastritis, colitis, etc. [7].
and “Narine-L” designed specifically for children. Extracts from the rhizomes and roots of
In this regard, it becomes an actual need to expand great burnet have an antimicrobial activity, specif-
the range of dairy products, as well as the devel- ically, against the bacteria Escherichia coli, Pseu-
opment of innovative bio-fermented functional domonas aeruginosa, and Staphylococcus aureus.
food products containing probiotics and prebiotics A pronounced bactericidal effect on various mi-
microorganisms along with natural antioxidants. crobes of the dysenteric and paratyphoid groups, a

Lactobacillus acidophilus is part of the detrimental effect on Trichomonas, fungi of the
normal microflora of the human large intestine genus Candida and Giardia were noted [8].
and in the course of its life secretes enzymes (pro- The polyphenolic complex of the great burnet
teases, P-galactosidases, lactate dehydrogenases) rhizomes and roots includes hydrolysable tannins of
that contribute to the active digestion of proteins, the pyrogallic group - up to 23%, ellagic and gallic
carbohydrates, fats, the assimilation of essential acids, pyrogallol, catechin and gallocatechin. Main-
amino acids, trace elements, and also produces a ly, these parts of the great burnet consist of starch
number of vitamins [1]. (until 30%), essential oil (1.8%), saponins: san-

L.acidophilus provides the accumulation of guisorbin and pyoterin - up to 4%, dye compounds,
free amino acids, such as valine, glycine, and his- calcium oxalate salts, flavonoids derivatives of quer-
tidine, which also stimulate the development of cetin and kaempferol, hyperin, 3,7-diramnoside
the human intestinal microflora [2]. kaempferol, 3-galactosido-7-glucoside catechins,

L. acidophilus has immunomodulatory chromones. Roots and rhizomes also contain ster-
properties, exhibits high anti-inflammatory and oids: p-sitosterol, B-D-glucoside of p-sitosterol,
antitumor activity, and also assists in reducing stigmasterol; carotenoids, vitamin C; macro- and

88



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

microelements. Also, in the composition of the great
burnet carbohydrates (until 7%), organic acids (until
1%), carotenoids, ascorbic acid (until 0.9%) are
found in great amounts. The quantitative content of
various groups of biologically active substances in
the great burnet rhizomes and roots is following:
polysaccharides (5.18+0.24%), saponins (3.71-+-
0.17%), hydroxycinnamic acids 1.91+0.08 %), tan-
nins in terms of gallic acid (14.52+0.51%) [7, 9].

Plant extracts have a therapeutic effect,
which is due to the complex of biologically active
substances that they contain [10].

Biologically active substances can stimulate
the growth of fermented milk microorganisms by
intensification of their activity. Extracts of them pos-
sess antioxidant properties and often contain simple
sugars, oligossaccharides, and polysaccharides that
serve as a nutrient source for microorganisms in
functional food products. The resulting product can
serve as a source of useful substances or antioxidants
that are essential for the human body, such as vita-
mins, amino acids, and more [11].

In this regard, the development of new
functional food products containing probiotics and
prebiotics of plant origin has actual scientific and
practical values. The presented study purpose is
the creation of the fermented milk products based
on L.acidophilus with the introduction as a prebi-
otic of dry extract of the Sanguisorba officinalis
or great burnet.

The novelty of the work is the application
of plant extract from domestic raw material -
Sanguisorba officinalis L. with prebiotic and
antioxidant properties obtained by microwave
extraction at low concentrations in bio-fermented
milk product based on L.acidophilus.

Materials and research methods

To obtain a dry extract, raw great burnet
root is utilized (Producer “Zerde-Fito” LLP,
Shymkent). It is an applied microwave extraction
approach [12].

A pure culture of L.acidophilus n.v. Ep
317/402 is used as a starter for the production of
fermented milk products.

For the preparation of fermented milk prod-
ucts based on L. acidophilus with a dry extract of
great burnet, L. acidophilus bacillus is added as a
starter culture at a rate of 2.5% to prepared milk
with a fat content of 2.5% at a temperature of
37°C. Subsequently, an aqueous extract of great
burnet is introduced into the mixture at concentra-
tions of 10"-3 g/cm”3 and 10/-5 g/cm”3.

The process of milk fermentation is carried
out within 7 hours until a titratable acidity of 75-
80°T is reached. Then the product is cooled to a
temperature of 10 °C and left for storage. Accord-
ing to the above mentioned method, the following
samples are obtained: Acidophilic product 1 -
fermented milk product with great burnet extract
at a concentration of 107-5 g/cm”3; Acidophilic
product 2 — fermented milk product with great
burnet extract at a concentration of 10°-3 g/lcm”3;
Acidophilic product 3 (control) is a fermented
milk product without any addition of great burnet
extract.

Titratable acidity is expressed in Turner de-
grees (°T) [13].

The viscosity of the products is determined
by viscosimeter VVZ-246 [14].

The water-holding capacity is evaluated by
centrifuge [15].

Organoleptic assessment of functional fer-
mented milk products is determined by assess-
ment of consistency, taste, smell, and color.

Statistical data processing is carried out by
using «Excel 7.0» (MS Office, USA), «Statistica
6.0» (StatSoft, USA) softwares. Values are ex-
pressed as means + standard deviations from three
independent experiments (n = 3) at 90% confi-
dence level (P = 0.90)

Results and discussion

As a prebiotic, in the obtaining of the func-
tional fermented milk products, a dry extract of
great burnet is used. The physicochemical and
microbiological indicators of fermented milk
products based on L.acidophilus with great burnet
extract during ripening are shown in Table 1.

Table 1 — Physicochemical and microbiological indicators during ripening

Name 0h 24 h
Clot charac-
lg Ig teristic
L=
AT CFU/em? AT CFU/ ey
WHC, %
Acidophilic product 1 18,80=0,04 6,00+0.01 M A008 8,13+0,21 25
Acidophilic product 2 18,80+0.04 6,00+0.01 9530012 8.45+0.22 20
Acidophilic product 3 1 )¢ 46,004 | 6.00:0,01 | 9720:011 | 7.60021 30
(control sample)
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A - acidity, °T;

Ig CFU colony forming unit, is a number of
cells in 1 cm? of the product;

WHC - water-holding capacity, %

By 24 hours, as the control product and
prebiotic products mature, the acidity increases
equally. The addition of great burnet extract at a
concentration of 10 g/cm® makes it possible to
grow the content of L.acidophilic bacillus in Aci-
dophilic product 2 by 11% higher than in the Aci-

dophilic product 3 (control sample). The introduc-
tion of a prebiotic into the product leads to an in-
crease in the density of the formed clot, a 23%
growth in viscosity (as shown in Fig. 1), and a
1.5-fold increase in water-holding capacity.

The viscosity of fermented milk products
based on L.acidophilus with great burnet extract
(the relative error of the method does not exceed
10.90%, n=3, P=0.95) is shown in Figure 1.

W
(=]
1

, sec
[ I )
[ e RN W]

1 1 1

10 A

Flow rate

il

24h

Time, h

120h

m Acidophilic product 3

Acidophilic product2
(107 g/em?)

Acidophilic product 1
(107 g/em?)

Figure 1 — Viscosity of fermented milk products

All prepared fermented milk products have
a milky-white color, milky taste, sour-milk smell,
and uniform texture. In Acidophilic products 1
and 2, a slightly sweet taste and a thicker texture
are observed compared to the control.

The physicochemical and microbiological
indicators of the obtained fermented milk products
based on L.acidophilus with great burnet extract
during the storage period are presented in Table 2.

Table 2 — Physicochemical and microbiological indicators during storage

1 day (24 h) 5 days (120 h)
Name A, °T WHC, A, °T Ig WHC,
CFU/cm? % CFU/cm?® %
Acidophilic product 1 94,40+0,08 8,13+£0,21 25 136,00+0,05 8,50+0,22 20
Acidophilic product 2 95,30+0,12 8,45+0,22 20 135,80+0,08 8,72+0,18 20
Acidophilic product 3 97.200,11 7.6040.21 30 137,30+0,07 8,12+0,18 20
(control sample)

A - acidity, °T;

Ig CFU colony forming unit, is a number of
cells in 1 cm”3 of the product;

WHC - water-holding capacity, %

As observed in Table 2, by 5 days of stor-
age, the acidity in all products increases by almost
1.5 times. The amount of Lactobacillus in the Ac-
idophilic product 2 during storage is 7.4% higher
compared to the Acidophilic product 3 (control
sample). All products maintain the same water-
holding capacity. Acidophilic product 1 and Aci-
dophilic product 2 have a higher viscosity com-
pared to Acidophilic product 3 (control sample).
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During storage, the products have a milky-
white color, a milky taste, refreshing, without for-
eign tastes and odors; more pronounced sour-milk
smell. Organoleptic indicators of the obtained
fermented milk products based on L.acidophilus
with great burnet extract are shown in Figure 2.
According to the organoleptic indicators, ferment-
ed milk product with great burnet extract at a con-
centration of 107-3 g/cm”3 has the maximum
score for all controlled parameters, compared with
other products. It has a softer and more delicate
taste and a delicate smell.
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Marketable
condition
1

= Consistency

Acidophilic product 3

e A Cid Op hilic product2
(1073 g/cm?)

Acidophilic product 1
(1077 g/cm?)

Figure 2 — Organoleptic indicators of the developed fermented milk products

Thus, fermented milk functional products
based on L.acidophilus with great burnet dry ex-
tracts are developed. These obtained products
have an extended shelf life, with a higher Lacto-
bacillus count compared to the control product.

Conclusion

The fermented milk product based on
L.acidophilus is developed by using great burnet
extracts as a prebiotic that has high nutritional and
consumer properties. It is shown that a fermented
milk product based on L.acidophilus with great
burnet extract at a concentration of 10°-3 g/cm”3,
surpasses the control sample in terms of quality:
the number of L.acidophilus is higher by 11.0%,
the viscosity is higher by 23.0%, respectively. It
has a more delicate and soft taste. Bio-fermented
milk products enriched by antioxidants from ex-
tracts of biologically active compounds of great
burnet are recommended for people intolerant to
lactose, taking advantage of the presence of pro-
biotic bacteria, a health-promoting bioactive in-
gredient. Thus, consumption of developed dairy
products can meet the national and international
consumers’ demands in order to achieve better
health status of the population, as well as in thera-
peutic and preventive nutrition.
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CAPBI CY KOHIIEHTPATBIMEH BAUBITBUIFAH CYT KOHE
ET OHIMJEPIHIH TEXHOJIOTI'UACHI

b.C. TVI'AHOBA"=, I''T. KA’KHFAEBA

(KEAK «TopaiirpipoB ynuBepcureti» Kazakcran, 140003, IlaBaoaap K., JlomoBa keuieci, 64)
ABTOP-KOPECIOHICHTTIH AJIEKTPOH/IBIK moiiTack: tuganova.b@teachers.tou.edu.kz*

byn makanaoa exinwi pemmixk cym wiuKizammul Raioaiana omolpovin, ewki cymi men ewki emi nezizinoe
em Jicone cym OHIMOepiH OHOIpYOiH Jceminodipincen mexHOI0ZUACHL MYPaAibl MaIeMemmep YCblHbLIZAH.
3epmmeynep maxkcamol - Capvicy aKyvl3 KOHYEHMPAMbIMEH OQUbIMBLARAH HCYMCAK IPIMUIKMIY HcoHe Kalopusacl
mMOMeN UWLYHCHIK OHIMOEPINIH MeXHON02UACHL MEH KOMNOHEHMMIK KYpamuvll a3ipaey 6o1vin maodvinaovt. Kodanwiy
evLieimu Hcananvievl Ilaenooap enipinin sncep2inikmi myKpimMObl ewKinepoiy cymi Mmen emmit; XumusiablK, KEpamol
MeH MeXHON02UANBIK Kacuemmepin dcone 3aanen ncone IopbKuil myKvimoObl 2Keninzen ewiKinepoiy Ccymin
3epmmey OoublHUA IKCHEPUMEHMMIK 3epmmeynep Hcypeizy 001vin maodwvliadvl. AnviHean axKywvl3 YiublmMblHObL
Kadicemmi mul2bl30612bl MEH MYMKbIPIbIZbIH KAMMAMACHI3 ememin epmenmmik npenapam JHcoHe OHbIH
KOoHyenmpayuscol 0a Hezizoeneoi yncone manoanaovl. Em onimin capuoicyvl éap axyvizoapmen oaiivl myowvly sHcana
a0ici yHcacanowl, on rHeep2inikmi ewtKi emineH Heacan2an WYHCbIK OHIMOEPIHIH Jcana mypiHiH Kecindicinoe colpmKbl
mypi MeH Kopinicin Kanvinmacmulpaosl. Kymvicmuvlly RPAKmMuUKaIvlK MARbI30bLIbIZbL €M HCIHE CYM OHIMOEPIHiH
Jcana mypaepin, ewki cymi MeH ewiKi emiHeH, Cym CAapbiCyblH RAHOAIAHA OMBIPLIN, MAZAMOBIK IHCIHE
OU0102UANBIK KYHOBLIbIZbIH ADMMBIPAMBIH €Ml JHCIHE CYM OHIMOEPINIH Jcana mypaepin OHOIpYOiH, MexXHO102UANbIK
npouecin a3ipaey yncane OHmMaiaanovipy 60avin madwvinadvl. Folivimu 3epmmey dHcodanvl opviHoaAy 6APvLICHILOA €WK
cyminen yeacan2amn yncemiayciz maoduzu mauekmi yxeymcax, ipimuikmepoi jcone ewki emi He2i3inoe dHeacan2an Kyc
emi KOCbl12an WYHCblK, OHIMIN OHOIPY MeXHON02UANAPBIH d3IPey DOUbIHUA MIHCIpUdeniK 3epmmeynep Heyp2izinoi.
Ewki cymi men emi nezizinoe jncacanzan yceminyciz dcymcax, ipiMuiiK HcoHne uwiyiicolK OHIMIHIN peuenmypanvlk
Kypamvln 23ipiey yuwiin eKiHwi pemmik Ccym WwiuKizammol, mojimslpeuliimapobl HeaHe maz2amowvlk KOCnanapowl
ipikmey jcane Hezizoey OOUBIHUIA MEOPUATBIK JHCIHE Madcipudenik zepmmeynep xneypeizinoi. «buomexunonozusn»
Kagheopacvinbly 3epMXAHANBIK HCAROAUBIHOA CAPbL CY KOHUEHMPAMMbIMEH OaublMblIZAH HCEMINYci3 Heymcak
ipiMuwikmin dcone wiyiHcvlK OHIMIHIN HcaHa mypaepiniy peyenmypaiapvl anpooayusnansvin, cakmay Kaoineminizi
3epmmeynep Hamudcecinoe anvlKmanovl. Convimen Kamap, OaiblH OHIMOepIiHiH madcipubenik yazinepinin
canansvix, (0p2anoIenmuKansvlK, Qu3uKa — XuMuAIbIK) Kopcemkiuimepi AHblKmMaiosl.

Herisri ce3nep: emki cyTi, emki eTi, ekiHmi perrTik cyT mMKi3aT, capbl cy, capbl CYJbl
KOHIIEHTPATTApP, TAOUFM MIMEKTIi :KyMcaK ipiMIIiK, INY/KBbIK OHIMI.
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TEXHOJIOI'USA MOJIOYHBIX U MACHBIX NPOAYKTOB, OBOI'AIIEHHBIX
KOHIEHTPATOM CBIBOPOTOYHOI'O BEJIKA

b.C. TYITAHOBA, I'T. KA’JKUBFAEBA

(HAO «TopaiirsipoB ynusepcuter» Kazaxcran, 140003, r. [laBionap , ya. Jlomoa, 64)
DleKTpOHHAs TI0YTa aBTOpa KoppecmonaenTa: tuganova.b@teachers.tou.edu.kz*

B oaunoit cmamve npedcmasnensvt yco6epuieHCME06AHHbIE MEXHOIO2UU NPOU3E00CHEA MACHBIX U MOI0Y-
HBIX NPOOYKMOE U3 KO3bez0 MOJIOKA U MACA C UCNOb306aHUEM MOI04UHOU cvrieopomku. Ilenvio uccne-ooeanuii
Aenaemca papadomKa mexHoa02uu U KOMNOHEHMHO20 COCIMA6a MAZK020 CblPpA U HU3KOKAIOPUIHBIX KOJOACHbIX
usoenuil, 0002aW4eHHBIX KOHYEHMPAMOM CblGOPOmMouHo20 benxka. Hayunaa nosusna 3axkniouaemcsa ¢ npogeoenuu
IKCREPUMEHMAIbHBIX UCCIE008AHUIL NO UZYPUEHUIO XUMUYECKO20 COCMABA U MEXHON0ZUYECKUX CBOLICINE MOIOKA U
maca ko3 abopuzennwvix nopood Ilagnooapckozo pecuona u MonoKka 3a6e3eHHbIX KO3 3AAHEHCKOU U 20PbKOBCKOIU no-
poout. Takce obocnosan u evlopan pepmenmuslii npenapam u e20 KOHYEHMpPAyus, odecneuusauidas Heooxoou-
MYI0 RIOMHOCMY U 6A3KOCMb NOJIYYEHHO20 HenKo6020 ccycmKa. Paspaboman Hogwlii cnocod o6ozauienun Macnozo
nPOOYKmMa Ccvl6OPOMOYHBIMU DeIKamu, PopMUpyowuil 6HewHUIl U0 U U0 HA Cpe3e H06020 6UOA KOJDACHO20
usoenus u3 maca ko3 abopuzennvlx nopoo. Ilpakmuueckas 3nauumocms padomol 3aK1104AemMca 6 papadomke u
ONMUMU3AUUY PEYEenmypvl U YCOGEPUIEHCMEO6AHUL MEXHOI02UYECKO20 NPOYecca NPou3600CHea HO6bIX 6U006
MACHBIX U MOJIOUHBIX NPOOYKMOE U3 KO3b€20 MOIOKA MACA NOGLIUIEHHOU NUWEBOIl U OUON0ZUYECKON eHHOCHU C
UCNONB306AHUECM MOTOUHOU CbIGOPOMKU. B x00e ebinonnenus HayuHo-uccieo006amenbcko20 npoeKkma Ons paspa-
00MKU peyenmypHozo cocmasa MAZK020 Cblpa U3 K03be20 MOI0KA U KONOACHO20 nPoOyKma u3 K03be20 maca npoee-
OeHbl meopemuyecKue u IKCREPUMEHMAIbHble UCCIe006aAHUA NO 0MOOPY U 000CHOBAHUIO PYHKUUOHATLHBIX KOM-
nonenmog (0enkoevle KOHUEHMPAmMyl U3 6MOPUYHO20 MOJIOUHO20 Cbipbs). B nadopamopnvix yciosuax Kagheopol
«buomexnonozuny HAO «Topaiiceipoé ynueepcument) anpoouposanvl peyenmypvl HOGbIX U008 MAZKO20 CbIpaA U
KOo6acnozo uzoenus ¢ OumenbHolM CPOKOM XPAHEHUS, 0002au4eHHBIX CbIEOPOMOYHBIM KOHYECHMPAMOM, 4 MAaKice
6 pe3ynbmame NPoBeOEHHbIX IKCHEPUMEHMANLHBIX UCCIE006aNHULl ONpedeNeHa UX Xpanumocnocoonocms. Kpome
mozo, onpeoenensl Kauecmeennvle (Opzanonenmuyeckue, QuauKo—xumuiecKkue) noKazamenu OnbIMHBIX 00PA3 Y06
20mo6oil npooyKyuu.

KiroueBble cjioBa: Ko3be MOJIOKO, KO3b€ M#ICO, BTOPHUYHOE€ MOJOYHO€ CbIPbE, MOJIOYHAasA CbBIBO-
POTKA, CbIBOPOTOYHLIC KOHIICHTPATHI, HaTypa.]IbHLlﬁ MATKHHA CbIP, KoJ10acHas NpOAYKIMS.

TECHNOLOGY OF MEAT AND DAIRY PRODUCTS ENRICHED
WITH WHEY PROTEIN CONCENTRATE

B.S. TUGANOVA*, G.T. KAGIBAEVA

(JSC «Toraighyrov University», Kazakhstan, 140003, Pavlodar, 64 Lomova ave. )
Corresponding anther e — mail: tuganova.b@teachers.tou.edu.kz*

This article presents improved technologies for the production of meat and dairy products, from goat milk and
goat meat, using whey. The purpose of the research is to develop the technology and component composition of soft
cheese and low - calorie sausage products enriched with whey protein concentrate. The scientific novelty of the
project is to conduct experimental studies to study the chemical composition and technological properties of milk and
meat of goats of indigenous breeds of the Pavlodar region and milk of imported goats of the Zaanensky and Gorky
breeds. The enzyme preparation and its concentration, which provides the necessary density and viscosity of the
resulting protein clot, are also justified and selected. A new method of enriching a meat product with whey proteins
has been developed, which forms the appearance and appearance on the slice of a new type of sausage made from
goat meat of indigenous breeds. The practical significance of the work lies in the development and optimization of
the formulation and improvement of the technological process for the production of new types of meat and dairy
products, from goat milk and goat meat, increased nutritional and biological value using whey. During the
implementation of the research project for the development of the formulation of soft cheese from goat's milk and
sausage product from goat meat, theoretical and experimental studies were carried out on the selection and
justification of functional components (protein concentrates from secondary dairy raw materials). Formulations of
new types of soft cheese and sausage products with a long shelf life, enriched with whey concentrate, have been
tested in the laboratory conditions of the Department of Biotechnology of the NAO Toraigyrov University, as well as
their storage capacity has been determined as a result of the conducted studies. In addition, qualitative (organoleptic,
physico—chemical, microbiological) indicators of prototypes of finished products were determined.

Keywords: goat milk, goat meat, secondary dairy raw materials, whey, whey concentrates,
natural soft cheese, sausage products.
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Kipicne

AaMHBIH TaMaKTaHYBIH/IA €T KOHE €T OHIM-
Jiepi, CYT JKoHE CYT OHIMIEpl OpraHu3mie OHOIo-
THSUIBIK CHUHTE37ICY JKOHE SHEPrusl IIBIFBIHIAPBIH
a0y VIIIiH KOJIAaHBUIATBIH TOJBIK aKybI3JApIIbIH,
Malnap/ibiH, JIOPYMEHICPIIH, MUHEPAIIbI IKOHE
SKCTPAKTHUBTI 3aTTaP/IbIH K631 OOJIBIT TAOBUIA/IBL.

ET men Oacka 1a coro eHIMICPiHIH KYpaMbl
MEH KacHeTTepi )KaHyapiapAblH TYPiHE, TYKbIMbI-
Ha, XBIHBICHIHA, J)KAChIHA, OCY JKOHE a3bIKTaH/BIPY
KaraiapeiHa KoHE (EpPMEHTTEPAIH, MHKPOOp-
TaHM3MJIEPIiH, aya OTTETiHIH XoHe Oacka (Qax-
TOPJIApABIH dcepiHeH TiHAepae OONaThIH e3repic-
Tepre OANIaHBICTHI.

CyT XoHE CYT eHIMAEpi KYHICTIKTI TYTHIHY
OHIMJIEPiHIH TOOBIHA KATaJbl KOHE aTaMIIBI OMIp
OOWBI — aJIFalIKbl KYHJIEPJICH OacTar KapTaiFaHra
JCHiH KYHIETIKTI ac 60ubin TabbITaas!. [1].

Ko caliblH OCTYpIi a3BIK-TYINIK ©HIM-
JIepiH MBIFAPAThIH eNepae e, OYpbIH ipiMILiKTED
MEH LIYKBIKTap KYHAETIKTI palMOHFa KipMercH
enyiepie 1€ eT XoHe CYT OHiMIepiH (Taburu
IpIMIIIIK TTeH IIY)KBIK) TYTHIHYBI apTHIT KEeJeTi.

Kasipri yakpITTa emiki ecipy Oykin anemue
eTe TaHbIMaJ ic-IIapara adHaJIbel. byn sxaHyap-
IBIH 0acThl apTHIKIIBUIBIFBI-TAMAK IE€H KYTIMHIH
KapanaibIMABUIBIFEL. ElKiHIH eTiHeH Oacka cyTi,
Tepici KoHE Jie KYHI A€ KOJJaHbUIaabel. byn et
0i37iH ar3aMbI3fa KaKeT aMUHKBIIIKBUIIapbIHA
ote Oaii. Emiki eTinie xenreren popymeHzaep Oap:
THAMHH, PETHHOJ, puOo(dIaBUH koHE Oackanap.
Emki eti 6i131iH ar3aMbI3 YIIIiH MaHBI3IbI, OUTKEHI
OHBIH KypaMbIH/Ja Mai KbIIIKbULIAPB 0ap. by
OHIMHIH €H MaHbI3Ibl apPTHIKUIBUIBIFEI - OFaH
ClIKaHIal mapasurrep acep ermeii. Jueronor-
Tap OpKalllaH aTepOCKIepO3, KYPEK aypybIMECH
aybIPaThIH KOHE MMMYHHMTETI TOMEH KapT ajam-
Jlapra eIiKi eTiHiH YChIHA/IbI.

Faceipnap Ooiibl emrki eri «Taburu Aopi
KOOUIIIACh» OOJIBIN caHaIbl. AiTa KeTy Kepek,
CIIKI eTiHJIe 0acka MallIapAblH €TIMEH CaJIbICThIP-
FaH/la MaiJIbIH a3 MaibI3el 0ap. by ocel eHimai
JTUETAJIBIK €Te/li, COHJIBIKTaH OJ1 6T¢ TAHBIMAJ.

Bys erme »xacTtarbel ajgaMjaapra XOJI€CTEPHH
JICHIreHiHIH TOMEH/IIriHe OalIaHBICThl YCBIHBLIA-
Ibl, Oy KaHyapiap ajeMiHiH 0acka exinaepiHe
KaparaHaa aWTapiblKTaii TeMeH. EH momi jkoHe
MYMKIH, €H naigajibicel - 1,5 alifa TOJFaH EIIKi-
nepaiy eTi. MyHnal emkinep/ i eTi e3iHiH HO3iK
KOHCHUCTEHIIUSCHIMEH JKOHE HICTiH MyJjeM Ooll-
MaybIMEH epeKIIeIeHEI].

On yIIiH emKiHiH JaKTapbl cOroFa Oenri-
JICHTeH Mep3iMre JeiiH emiKi CyTIMeH KOpeKTe-
HeJll, Kelizie Ounail Hemece Kapa Ouyaii keOeriMeH
KopekTeHei. [2].
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Hoctypni TexHomorusuiap OOMBIHIIA CYTTI
OHJIEYy KOHE CYT OHIMIEpiH OHIIpY IMpOoLeciHae
Ka3ipri yaKpITTa MAaPTTHI Kbl TEPMHUH — EKiHIII
PETTIK CYT IIUKi3aThl Oap eHiIMJIep - MalChI3 CYT,
MaiCybI )K9HE CYT CapbICYBI aJIBIHAIBI.

Kazipri yakpITTa eKiHmI peTTiK CYT
LIMKI3aThIH KaliTa @HAey MEHIIIK HbICAaHAaphl MCH
9KOHOMHMKAJIBIK KaThIHACTAp JKYHeciHe Kapamac-
TaH CYT OHEpKociOli KoCIMOPHIHAAPBIHBIH OacThI
Mocenieniepi MeH MiHAETTepiHiH Oipi OonbIn Kana
Oepeni. By omapaplH CyT eHIMIEpIH OHIIPYICH
aJBIHATHIH alTapiIbIKTall KejeMiHe OailIaHbBICTHI,
oNapbIH maMaMeH 28 % eHEePKACINTIK eHACYACH
eteni [3].

CyT XoHE eT ©HepKoCiOiHIH Kazipri xar-
Jafipl IMIWKIi3aTTBl YHEMJI JKyMcay XoHE €H a3
KalMTAJIbl IIBIFBIHAAD KE3IHAE CIIKI CYTiHCH
KacaiaraH TaOWFW IPIMINIKTEp JKOHE eIIKi eTiHeH
JKacallFaH IIYKBIK OHIMAEp OHMIPICIH YIFalTy
KaXKETTUIITIH aHBIKTANIbI.

Ochiran OainaHpICTBI OOJANIAKTA IPIMIIIIK
OHJIIpici MEH IYKBIK OHAIPICIH JAMBITYIBIH Kelreci
HAKTHI OaFBITTapBIH OOITIM KepceTyre OoNmabl:

- )KYMCaK 1piMIIiK OHIIPICIH YIIFalTy;

- eKIHIII PEeTTIK €T XOHE CYT UIMKi3aThIH
JKammai eHIey i YUBIMIaCThIPY;

-po(UITaKTUKANBIK KacueTTepi Oap Taburu
ipIMIIIK MMEH MYKBIK OHIMIEPIH OHAIPY TEXHOJO-
THSUTApbIH IAMBITY XKSHE J3ipIey;

-0alBITBUTFaH JKYMCAK IpIMIIIKTEp MEH TO-
MEH KaJIOPUSITBI Y KBIKTApBIH CaraiblK KOpceT-
KIIITEPiH XKaKcapTy;

- Ta0WFW ipIMIIIK TI€H TOMEH KaJIOPHUSIIBI
HIY)KBIK OHIMJIEPIH OHIIpYyJe >KaHa XKOHE HKETiN-
JUPUITeH TEXHOJIOTHUSIIBIK POIIECTEP Il KOJIJIaHy.

Ocbutaiiia, capbICy aKybI3apbIHbIH Ke3i
PETiHIE eKIHII PEeTTiK CYT IIUKi3aThIH (CYT capbl-
CybI) TiKeJeH naianana OTBIPHII, €T-CYT OHEPK-
ci0l KoCIMOpBIHIAPHIH/A €IIKi eTiHeH >KacalFaH
TOMEH KAJIOPUSJIBl IIVKBIK OHIMIEPIH OHAIpY
JKOHE JIe JKYMCAK IPIMIINKTED TEXHOJIOTHSICHIH
KETUIIPY XKOHE eHTi3y ©3eKTi JKoHE SKOHOMHU-
KaJIbIK TYPFBIAAH OPBIHIIBI OOJIBIN TaObLIa bl

9QjeMzie CYT OHIIpy OOMBIHINA KOIIOAaCIIbI
Ooubin TabbuiaTeiH Eyponana ipimMImik rneH Ka3enH
OHJIpICiHIH yIFatobiHa OailIaHBICTBI OHIEYTE ap-
HaJIFaH CaphICy KeJieMiH/Ae OH AMHAMHKa Oaiika-
nanpl. Eypomnanbik ipiMIniK eHEpKaciOi sKbUIbIHA
6,8 MJIH. TOHHA ipIMIIIK eHIIpedl )KoHe oHIipic 2
% - ra eceni men Oommkanyna. Eyponanbix enep-
Kocill 3 MHJUIMOH TOHHA jakrto3a mMeH 0,39 mui-
JIMOH TOHHA CapbICybl 0ap aKybI3Jap/bl MUKi3aT-
MeH KamTamachi3 erelli. Eyponanarbl capblcynblH
Herisri eHmipymrijepi - Lactalis / Lactozerum
(®pannust) - 5 muH. ToHHa, Borkulo Domo
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Ingredient (Hunepnangsi) - 4,2 miH. TonHa, DMV
International (Humepmauaer) - 3,0 MIH.TOHHA,
Arla Foods (Hanus / lIserus) - 2,9 MitH. TOHHA
xoHe Euroserum (@panums) - 2,5 MiH. TOHHA.
OmapaprH OapIBIFBIHBIH €YPOMANbIK CaphICY/IbI
Kaiita eHpipyminep kKaybimMbiHa (EWPA) 6ipik-
TipreH oHe 0acka engepMeH Oipnectiri 3-4 Kbl
CaiibIH XaJlbIKapaliblK capbiCy eHIey Macelelnepi
Typansl koH(pepermms ottyme. CyT capbICybIH
KCILIEH/II OHJICY KOCINTIK IICHIIMHIH HETi31 Mak-
catbl, cy30€e >KoHEe Ka3eWH YIIiH KaJJbIKCBI3 TeX-
HOJIOTHSIIApABI KYpy [4].

Conpaii-ak, OemiHETIH My3[IaTy oHmiciMeH
cy30e capbICy Heri3iHAe capbiCy aKybI3bl KOH-
nentpateiH (CAK) eHIIpymiH TEXHOIOTHSITBIK
cxeMmacelH o3ipney OotfibiHma F3XK HoTmKenepi
KENTipiIreH. DKCIEPUMEHTTIK HOTWKEIEeP/iH JKu-
bIHTHIK Tajmaybl CAK any yinH KoijgaHbUIFaH
cy30e capbhiCyblH KPHOKOHIIGHTPIIEY TEXHOIIO-
THSICHl HOPMATHUBTIK-TEXHUKAIBIK KyKaTTama Taj-
anTapblHa COWKeC KeJeTIH KOHIIGHTpaT aiyFa
BIKMAN ETeTIHAIrIH Aonenaeni. benrim my3maty
omicimen CAK eHIIpiCiHIH TEXHOJIOTHSIBIK
cXeMachl a3ipyeHsi. [S].

Kazipri yakpiTTa €3eKTi MiHACTTEepIiH Oipi
KypaMbIH/a JaKT03achkl Oap KYHIBI MIMKi3aT OOJBIT
TaOBUIATBIH CApBICYIIB TOJBIKKAH/IBI KOHE YTBIMIIBI
naiipanany Oonpinm  Tabbutagel. CyT  capbICybIH
YTBIMIB Taiganany waceneci Kasakcranma na,
Oykinm omemme ne TONbIK ImermiMereH. Cyt
CapbICYbIH/IAFBl IPIMINIK TEH CYy30€ CHSKTHI CYT
eHiMIepiH eHAipyne cyTriH 50 % - Fa KyBIFBI
KaJaThlHBI Oenrimi. byn karmaii cyT capbICyblH
TaFaMJIbIK MakKcaTTapra eHJICY/iH THIMII 9IiCTepiH
i371ey/1l YHEMI bIHTATAHABIPBL [6]

Kazakcrannma cy30e MeH ipiMmrik eHipici
yIIFaliFaHbl, JIEMEK, OHJIPIC KaIbIKTaphl OOJBII
TaOBUIATBIH ~ CapbhICy  KeJeMi Ji¢  apTKaHBbI
aHBIKTAIABI. Ajaia, capeicyabiH TeK 10 % - B
FaHa eHJeJeni, al KalFaHbl aFblHIBl CyJapra
aFplll, KOpIIAFaH opTara 3WSH KenTipedi. byn
PETTE CYT CaphICybl KYH]IBI OMOJOTHUSUIIBIK MIMKi3aT
00JIbIN TaOBIIATHIHBL AHBIKTAJIIBI.

Byn MoceneHiH €H YThIMIBI IIemIimi -
3aMaHayH dicTep i KOJNJIaHa OTBIPHII, CapbICy bl
KaliTa  eHjaey, TOMEH KaJIOpUSUIBI  >KOHE
(YHKIMOHANJBI  capbicy  HETI3iHAeri  TaMak
TEXHOJIOTHSCHIH 3ePTTEY JKOHE JIAMBITY.

By JKyMBICTBIH MakcaTbl CYT CapbICYBIH
TepeH OHJCYIIH 3aMaHayd TOCUIIEPiH 3epTTey
KOHE 93ipiiey koHe (QYHKIMOHAIJIBIK OaFbITTarbl
TaOWFU TOMEH KaJOpHUsIIBI TaFraM OHIMIEPIH CYT
capbICybl Heri3iHae eHipy OoibIn TaObLIabL.
3epTTeleTiH TaFraM PETIHIe CapbICybl 0ap KyMCaK
IpIMIIIK TaHJABI. AJIBIHFAH CapbICy 1PIMIITIHIH
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yJIrisiepi KypaMel OOMBIHIIA 3epTTENreH, ONapAblH
SHEPreTUKAIBIK KYHABUIBIFEI MEH aMUHKBIIIKBII-
JTAapbIHBIH ~ KypaMbl — AHBIKTAIFaH.  AJIBIHFaH
MoNiMeTTep OOWBIHIIIA 3ePTTENETIH IpIMITIKTEPAIH
TTalIaIbIIBIFBI MEH cartachl Oaranmanmbl. [7].

CyT capbicybl KOCBUTFaH «AMBITeH» ipiM-
Iiri (kaHa eHAIpiIreH HeMece bICTANFaH) TypiHae
mweFapeuiaapl. Capeicybl 6ap aKybI3aapsl Kojua-
Ha OTHIPHIN, «MEKTem» JKYMCaK ambI-ThUIFaH ip-
iMmik  meH «CTaBpomosiby» — TY3Ibl  ipiMIIiri
LIBIFaPBUIAIbL.

Tysitren akybI3ABI ipKITTI Kecy, ipiMIIIK
IOHJEpIH OHJIEeY CaThICHIHAA TaO0WFW IpPIMIIIK
OHJIpiCiHIe capbIiCyFa TYCeTiH KeHOip ycak
Oemmektep maiima Oomansl. bynm OemmiexTepai
Memmepi nuameTpi 1 MM-feH a3. Mukporecikrepi
O0ap 3amaHayu ipiMmIIik ¢opmanapbslH KOJJIaHy
ipiMrik MaccacelablH, Oenmextepin 0,3-0,4 MM -
JIeH apThIK ycTayFa MYMKIHIIK Oepesi.

CyT capbICybIHBIH KYpaMbl MEH KacHeTTepi-
HiH Oipereinmiri KkymMoH TynbipMaiabl. CyT
CapbICybl MaHBI3Ibl TaFAMIBIK HHIPEIHEHTTEPIIH,
aran afTKaHAa capbicy aKybI3JapbIHBIH KYHIIBI
ko311 0osbil TaObuIaAbl. COHFBICHIHBIH OMOJIOTUS-
JBIK KYHIBUIBIFBI TaOurarTa Oenriai  Oapiibik
TaraMIbIK aKybl3gapiaH aceimn tycenai. Capwicy
aKybI3Iapbl, OJIAPJABIH HETri3riepi [-1akTorio-
OyJIMH JKOHE (-TaKTATbOYMHUH MAaHBI3ABl aMUH-
KBIIIKBIIAPBIHBIH K631 OOIBINT TaOBLIABI, TPO-
TEONUTUKAIBIK (DEPMEHTTEPIIH SCEPiHEeH XKOFaphl
BIIIBIPAY KbLIIAMIBIFBIHA JKOHE JKOFaphl CiHIM-
IUTIK  opekeciHe we. Burtammuzmep MmeH dep-
MEHTTEp KeIIeHi OMOJOTHSIIBIK CHHTE3JICITeH CY
CHSIKTBI CYT CapbICYyBIHBIH OHOTEXHOJIOTHSIIBIK
JKYHECIHIH KYOBUIBICHIH TOJILIKTHIPA b [8].

FrupIMu - TEXHUKABIK KETICTIKTEpl Tai-
Jay SKOHOMHUKAJBIK TYPFHIIAaH KOIOJAaH/bIPbUIFaH
CYT CapbICybIH OHJIPYTe apTHIKIIBLIBIK OepisieTiH-
IITiH KOpCeTTi, Oipak TackiManaay MeH TYTHIHYIbI
CaKTay YIIH KYpFaK, YCaK KYpPBUIBIMIBI OHIM
TapThIMIbI  OoJbil  TaObUTAABL. Kepi 0CMOCTBIK
MeMOpaHa apKbUIbl CYT CapbICYbIH KOIOJATY JKOHE
9KCHEPUMEHTTIK BaKyyM-CyONIMMalMsIbIK KOH-
JBIPFBIZIA  KOHIIEHTPATTHl  KenTipy OOWBIHIIA
aBTOpJIAP XKYPri3reH 3KCIIEPUMEHTTEP OapBICHIH/IA
3UAHABI 3aTTapIblH CY3Tiferi Meiepi HopMa-
TUBTIK KOpCETKIITepre Aelin a3alTbUIIbI. AJBIH-
FaH »JKYKa KYpFaK OHIMJIe capbiCy KOHIICH-
TpaThIHAAFBI aWAaJIbl 3aTTap TOJIBIFBIMEH CaKTal-
nbl. JKyprisiiren Toxipubenep capbiCyabl OHACY-
JIH CHIATTAJIFAH OMICIH KOJIJaHYy MYMKIHJIITH
JKOHE YCBHIHBUIFAH OICTIH YKOHOMHUKAIBIK JKOHE
9KOJIOTHSUTBIK TYPFBIIAH THIMIUIITTH pacTaasl [9].

[ukizaT meH er >kyHelepiHiH (YHKIHO-
HaJIIBIK-TeXHOJIOTMSUIBIK KAaCHETTePiH, MicipiireH
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LIYKBIKTapAbIH JAOMAIK CHUIaTTamajapblH >KoHE
OMONOTHSUTBIK  KYHIBUTBIFBIH  KAKCapTy eKiHIIi
pPeTTIK CYT INHKi3aThl eceOiHeH YCHIHBUIAIBI.
Cappicy mIHMKI3aT pETIHIAE €T ©HEepPKICciOiHae
COHFBI OHIMIEPIIH ASMIH KaKCapTy, ASM KOCY,
TEKCTYpaHBI KAKCApTy KOHE JKaJIbl OHIMIEPIiH
camachlH jKakcapTy YIIiH KojaaHbeiansl. Capeicy
aKybI3bl TapTBUIFAH HIY)KBIKTBHI Kecy Ke3iHae eT
OMYNbCUSCHl Taiija OONFaH Ke3lle BUIFaJIbI
OaliIaHBICTBIPAJBl  JKOHE KEHiHTi TepMHUSIIBIK
eHJIey Ke3injae ycraiasl [10].

Kapa ansbymuH eHmipicikaHABI OHAEYHiH
O0ip omici. byr eHiMOI IIYKBIK OHIIpiCIHIE
KOJIJIaHy ©HIMJIep]li OHall CIHEeTIH TEeMipMEH JKOHE
TOJIBIK, aKybI30€H OailbITyFa, IIYKBIK OHIMIEPIHIH
TYC JKOHE (YHKIHOHAIABIK - TEXHOJOTHSIIBIK
cUMaTTaManapbliH KaKcapTyFa MYMKIHIIK Oepei.
XaxpiHaa eT MUKi3aThIH )KaHyapiiap MEH eCiMIIK
TEKTeC aKybI3mapMeH OipiKTipy HeETi3iHae eT
OHIMJICPIHIH JKaHa TYpJepiH a3ipieyre KoHe
Kacayra  OaliJlaHBICTBI ~ 3€pTTEYNIEp  EpeKIe
MaHp3Fa we Oonnmel. bipak Oynm eHIMHIH Tyc
cumaTTamManapbiHa Tepic ocep eremi. OchiFaH
0aliIaHBICTBl  OHIMHIH TYC cHOAaTTaMajiapblH
Ty3eTy VIIIH TEXHOJOTUsIAa Kapa albOyMUH
ITYKBIKTApPBIH KOJAaHFaH sxeH. [11].

Kaiita KypbulbIMAanFaH eHIMIepIi eHIIpy-
JUH JOCTYpJli TEXHOJNOTHSCHIHAA OIpTEeKTI eHIMIi
ay, AadblH OHIMHIH WIBIFBIMBIH apTTHIPY YIIiH
CHHTETHKAJIBIK TEXHOJOTHSIIBIK KOcmaiap KoJja-
HbUIa/Bl.  CapbICyJbIK KOHIIEHTpATTapIbl KOJJa-
HYJBIH TEPCIEKTUBAJIBIK OarbITTapbl (EepMEHTTIH
aKybl3 MOJICKyJadapbl —apachIHAAFbl  KOJJICHCH
OaiimanpicTapbl  KAIBINTACTHIPYFa KATHICYBIMEH
0aiJIaHbICTBI, OYJI AMYJILCUSIIAHFAH €T OHIMJICPIHIH
OIpTEKTI THIFBI3 KYPBUIBIMBIH KAJBIITACTBIPYFA, €T
OHIMJICPIHIH PELENTypachlHAa ac Ty3bl MEH
KypambiHa (ochaTel Oap TaraMabIK KOCTATapIbIH
KOHIISHTPAIMSACHIH TOMEHACTYT'€ MYMKIH/IIK Oepe/ti.
depMeHT TaOUFH aMHUHKBIIKBULIAPBIHBIH Je3aMHH-
JICHYIHE KOHE KaHAa AMUHKBIIIKBUIIAPBIHBIH OHO-
CHHTE3IHE BIKMAI eTelmi, Oyl eT >KyHenepiHiH
(hYHKIOHAIBIK )KOHE TEXHOJIOTHSIIBIK KaCHEeTTepi-
HiH >kaKcapybiHa okeneni [12,13].

KaiiTa KypbutbIMaaIFaH eHiMIepai OHIIpY-
JUH JOCTYpil TEXHOJOTHACHIHAA OIipTEeKTI eHIMIi
ary, JalblH OHIMHIH IIBIFBIMBIH apTTBHIPY YIIiH
CHUHTETHKAJIBIK TEXHOJIOTHSUTBIK KOcTanap KoJija-
HbUIaABl. TpaHCrIIIOTaMUHA3aHbl  KOJIAAHYIBIH
MEPCIIEKTHBAJIBIK OaFbITTapbl ()EPMEHTTIH aKybI3
MOJIEKyJIaliapbl apachlHIaFbl KeJJieHeH Oaiina-
HBICTap/Ibl KAIBINTACTHIPYFa KaTbICybIMEH Oaiina-
HBICTB, Oy SMYJbCHUSUIAHFaH €T OHIMAEPiHIH
OIpTEKTI THIFBI3 KYPHUIBIMBIH KaJBIITACTBIPYFa, €T
OHIMJICpIHIH pelenTypachlHIa ac TYy3bl MEH
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dbocdarel Oap TaraMJBIK KOCHANAP/AbIH KOHIICH-
TPaMACHIH TOMEHIETyre MYMKIHIIK Oepexi.
@epMeHT TaOWFM aMUHKBIIKBUIIAPBIHBIH JIe3a-
MUHJIEHYiHE KOHE JKaHa aMWHKBIIIKBUIIAPBIHBIH
OMOCHHTE31HEe BIKIA €TeHi, OV €T KyHelmepiHiy
(GYHKIMOHANIBIK JKOHE TEXHOJOTHSIBIK KacheT-
TEepiHiH JKaKcapyblHa okeneni. [14].

Kazakcran PecnyOnukaceiHna ga capeicy
aKybI3bIH TaffajlaHa OTBIPBIN, >KYMCAaK 1piMIIK
TEXHOJIOTHACHIH  >Kacay calachlHIa FBUIBIMU
3epTTeysep Kyprisiaymae.

Macenen, AnMmarsl TEXHOJOTHSUIIBIK YHH-
BepcuteTiHiH FaasiMmap Toos T. K. Kynakanos,
M.K. Anumapnanosa, H.A. XKekcenbait sxymcak
ipimmik amy tocimin o3ipmeni (16.11.2015 >xpurrst
30584 wHHOBANMSIBIK IMaTeHT). byn omic cusip
MEH CIIKi CYTiHIH KOCIIAChIH MacTepiiey i, KYpFaK
MaiChI3IaHABIPBUIFAaH CYTTI KOCYIbBI, OakTepwHsi-
JTBIK CTapTepMeH Imicymi, kocmanesl 30-32 °C
temneparypaaa 15-20 MuHyT ilIiHAE KaJbIuii
XJIOpUZI MEH Koarymsuusuiblk ¢epmeHTTiH 40%
epITIHIICIH €HTi3y apKbUIBl KOATYJISIUSIIAY b,
YUBITBIHIABIHBL OHICY/I, CaphICyIOsl Oemim amy ,
KaJbIITay Ibl, ©31H-031 TIpeccTey, Ty3Aayabl, Hicim
- KETiy, KanTaMaHbl KapacThipaabl. OHepTadbic
IpiMITTiKKe (YHKITMOHAIIB MakKcaTTa IPOOHOTH-
KaJIBIK KacHeTTep Oepyre, OHIIpiC MPOIECIHIH
IUKJTIHIH Y3aKTBIFbIH KbICKAPTYFa, CYTTiH Kypam-
nmac OeliKTepiH mMmailijanaHyFa, ipIMINIKTIH ©HIM-
ITiri MeH OWONIOTHSIIBIK KYHIBUIBIFBIH apTThI-
pyFa MyMKiHgik 6epeni. [15].

Onedn MONyIBIH HOTWXKECIHIE CapbICy
aKybI3JJapBIHBIH KO31 PETiHIE CYT CapbICYbIH TiKe-
Jel maianaHa OTBIPBIN, €IIKi eTIHEeH jKacalFaH
TOMEH KaJOPHUSUIBI IIYKBIK OHIMIEPIH OHAIpY
JKOHE JIe JKYMCaK IpIMIIKTEp TEXHOJOTHICHIH
KETUIaipy OOMBIHINIA  HETI3T  TEHACHIUSIIAP
AHBIKTAJIFaH.

3epmmey mamepuanoapovt men aoicmepi

FeubiMu 3epTTey JKYMBICTApbl OpBIHIAY
OaphICBIH/IA Kellecl MaTephajap KOJIaHbLIa bl:
Yi  KYCTapblHBIH €TiHEH JKacajJfaH TOMEH
KaJIOPUSAJIBl IIYKBIK OHIMAEPIH JKOHE JKYMCaK
IpIMIITIKTEp/l OHMAIPY TEXHOJOTHSACHIH KETIIAIpy
OOMBIHINIA TATEHTTIK XKOHE FHUILIMU-TEXHUKAIBIK
omebuerTep, KYC €Ti, LIYKBIK ©HIMAEpiHe
apHaJIFaH op TYpPJi JomjeyilmTep, CYT capbl Cy
(ipiMuIikTi JkoHE cy30emiK, Ka3zewH[i), KYpFaK
MachI3 CYT, ipiMILIIKKE apHaJIFaH OaKTepHaIbl
aIIBITKBbUIap MeH (QepMEeHT TpenaparTaphl,
OHMOJIOTHSUTBIK, OEJICeH] T KOocTanap, CYT — aKybI3/IbI
KOHIIGHTpaTTap (KypraK capbl Ccy, capbl Cy
aKybI3bl XoHE T.0. capbl Cy KocHauapbl), MOMEKTI
IpKIT, 1pIMINIIK IOHJEPI, )KYMCaK ipiMIIIKTep MEH
LIYKBIK OYHBIMAAp.
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Emki eri »xoHe emiki CyTi MEH capbl Cy
yirinepi llaBmomap aiiMarbIHAAFBI CYT OHACY
KOCIITOPBIHAAPHIHHAH aJIBIH/BI.

Du3uUKO-XUMUATLIK, KOpCemKiumepi.

- MECT 8218 OoifpIHIIa CYTTIiH Ta3aJIbIFBI
AHBIKTAJIIbI,

- MECT 9255 OolibiHIIa CYTTiH OakTep-
MaJIJIbl JaCTaHYHI,

- MECT 9255 OoiipiHIlIa CYTTTiH 1pIMIIIK
JaibIHAay KaOUIeTTirt;

- MECT 3626 cytreri KypFak 3arrtap yJeci
AHBIKTAJIIHI,

- MECT 5867 GoiibIHIlIa CYTTiH K9HE Capbl
CYJIIH MAMJIBIFbI aHBIKTAJIIBI,

- MECT 23327 OoiiplHIIa CYTTIH aKybI3
MeJIIIepi aHBIKTANIBI;

- MECT 3625 OoifpiHIma  CYTTIH
THIFBI3JIBIFB] AHBIKTAJIIHI,
- MECT 3624 OGoiipiHIIIAa CYTTIH THUTPIIK

KBIIIKBUIIBIFBI aHBIKTAJIIBI;

- MECT 26781 GotibiHIna CyTTiH OeiaceHi
KBIIIKBUIIBIFBI aHBIK T

CoHbIMEH  Karap  FBUIBIMH  3€pTey
JKYMBICTBIH OpPBIHAANY OapbIChIHIA IIHUKI3aTTHIH
JKOHE JalblH OHIMHIH (U3UKO-XUMHSUIBIK JKOHE
MUKpPOOHONOTHSIIBIK ~ KOPCETKIITepi  KeJeci
omicteMernep OOMBIHIIIA aHBIKTAJIIbI.

-eT OHIMJICPIHIH OpraHOJENTUKAIIBIK
kepcetkimTepi - MEMCT 9959 Goiipina;

- MaigelH Maccanblk yrneci - MEMCT
23042 OoiipIHIIA;

- aKybB3IBIH MaccalblK yieci - MEMCT
25011 OoiipIHIIA;

- HaTpWil XJOPUATIH MaccallblK Yieci -
MEMCT 9757 6oiibiHia;

- HUTpUTTEepAi ansikray - MEMCT 85581.1
OOMBIHIIIA;

- THUCTOJIOTHSUIBIK 3epTTEyNiep KYprizy-
MEMCT 19496 GolibIHIIA;

- Oaxtepmanapl 3eprreyiep - MEMCT
21237 GoiibIHIIA.

buorexnomorus kadempackiHbIH 3epTXaHa-
JBIK ~KaFJaiiblHAa CcaphiCy aKybl3 KOHIICHT-
paTtbIMeH OalbITBUIFaH >KYMCaK 1pIMIIIKTIH JKOHE
KaJIOPHSICHI TOMEH TITYOKBIK OHIMIEPIHIH
TOXKipHOeNiK yarisiepi a3ipiaeHai.

Hoamuorcenep ncane o1apovt mankpliay

By ke3ene oie0u 1101y KYPri3ijiui xKoHe
CIlIKi CYTIHEH JKacaJFaH XyMcaK TaOWFW ipiMIIiK
MEH ONApJBIH  OPTYPIi  aybUIIIApyamIbUTbIK
JKaHyapJapbIHBIH CYTIMEH KOCHajapblH OHIIpY
TEeXHOJIOTHACBHIHBIH HETI3r JaMy TeHIICHIUSIIAPhI
AHBIKTAJIIBI.

JKymcak ipiMImK —©HAIPICIHIH  MaHBI3/IbI
(dakTopaapeIHBIH Oipi — OJ1 CYTTIH XHMHUSJIBIK
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Kypambl, (U3MKaNbIK KacHeTTepi, MHUKPOOHO-
JOTHSUTBIK KepceTkimTepi. Cay CUBIpAaH albIHFaH
KaQJIBITITBI CYTTIH MOJIIIepi, KEM IeTeHIe KeTi KYH
TONJey KE3CHIHE JCHIH TOJBIK  KYHIBUIBI
TaMaKTaHABIPbIIFaH Ke3Je KaJIBITITACAIBL.
KanbmTel cyTTiH KypaMbl MEH KAacHETTepi OHBIH
TYKBIMBIHA, MayChbIMBbIHA, KOpEKTeHyiHe Oaiina-
HeICTHL (hakTopnap. JKymcak ipiMIIIKTI eHAey
Ke3iHlIe OHIMIE KAIBIITHI CYTTIH Kypambl MeEH
KaCHETTEePi CaKTalybl KEpeK.

XanbIKThl >KOFapbl camajbl €T JKOHE CYT
OHIMJIEpIMEH KaMTaMachl3 €Ty MACeJECiH IIle-
myaiH Oip KOJBI-IIUKI3ATThIH KOCHIMIIA TYPiH
nmaiimanany emki cyTi skoHe emki eri. Corora
nmaiipiHganFaH emki mMeH KouaelH eri MEMCT
31777-2012 «Corora apHajdfaH KOW MeEH
emkinep». Koif, KO3bl XoHE eIIKi YIIanapb»
MeMJICKETapalblK CTAaHAAPThIHA COMKEC peTTeNe .

Emki eTi — MangslH KBIHBICEIHA Kapamac-
TaH, 14 oHE OJaH >KOFapbl KACTarbl EIIKiJIep/l
OHJICY HOTIIKECIH/IC allbIHFaH eT. Eiki cyTi MeH
OHBIH OHJENTeH OHIMJIepl XaJbIKTBIH OapibIK
caHaTTappl YIIiH, COHBIH IIIIHIE CHBIp CYTiHE
aiyeprusicsl 6ap Oamanapabl TaMakTaHABIPY YIIiH
OUETANBIK  KOHE eMAIK TaMmaKTaHy  VIIiH
naiananbLTybl MYMKIH.

Emiki cyTiHeH jxymcak ipiMIIiK eHAIpiCiHiH
epeKIneNiri epMEeHTTepiH Koaryssaius Kaliie-
TiHIH TOMEHITiIMEeH OaiIaHBICTHI, OYJI aKybI3IbIH
(GpakuUsIBIK  KYPaMbIMEH JKOHE THUTPJICHETiH
KBIIIKBUIIBIKTBIH ~ TOMEHIITIMEH — TYCIHIIpiIei.
CoHIOBIKTaH CYTTIH JKETUIylH >KYPTi3reH >KeH
HeMece OaKTepUsUIBIK AallBITKBI MEH KaJbIUi
XJIOPUIHIH JKOFaphbl J103aChIH €HTi3reH keH. OChl
Ke3JIe aiTa KeTy Kepek, eIlIKi CYTiH oHIey Ke3iHe
KoJsa 6ap »xad/bIK KOJIAHBIIA B

Kazipri yakpiTTa NpOOMOTHKAIBIK JAKbLI-
Jlap allbIThUIFAaH CYT OHIMCPIH, COHBIH IIIIH/C
AIIBITBUTFAH JTAKbUIIAPABIH TYPJIIK KYPaMbIHIAFbI
TaOWFU IpIMIIIKTEpIi OHIIPY YIIIH AaIlbITKBI
peTiHge KojiaHbuiaabl. EIIki CyTiHEH jkacajraH
JKYMCAK 1pIMIIIKTIH XOHE €IKi eTiHeH jKacaiFaH
IIYKBIK OHIMJICPIHIH >XKaHa TYpIHIH Kypamzaac
Oemirinaeri  (QYHKIMOHAIABIK  HWHIPEAUCHTTED
PETIHIE CYT CaphICYbIH KalTa OHJICY OHIMICPIHEH
QJIBIHFaH CYT-aKybI3 KOHIIEHTPATTAPbl TAHIAIIbI.

CyT-aKybl3 KOHIEHTpATTaphl MaichI3/IaH-
JBIPBUIFAH CYTTEH JKOHE capbiCyllaH OHJIpLIiMN,
oJlapJlaH Cy, MHUHEpaJap MEH JaKTO3aHbl KeTi-
peai. AKybI3 KypamblHa OaillaHBICTBI KOHIICH-
TparTap TaraMJbIK Ka3eWH, Ka3eHmHATTap, KOoIpe-
LMUTHATATTAD JKOHE CAPLICYAbIK aKybl3 KOHYEH-
mpammapyel Oonbin OemiHeni. TaraMIbIK KYHIbI-
JBIFBI  OOWBIHIIA CApBICYNBIK aKybl3 KOHIICH-
TpaTTap €TKE JKaKbIH.
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CyT aKybI3apsl TapThUIFaH €TTi TYpaKTaH-
IBIpafbl KOHE OHIMHIH KYPBUIBIMBIH THIFBI3-
naiinel. Onap et akybsI3IapbiH OeJceHaipei, oiap-
JIBIH BUIFIBI OalIaHBICTBIPY KaOlNETiH apTThI-
paapl, TEPMUSIIBIK OHJIEY KEe31HJE IIBIFBIHAAPIBI
azaiiTyra MYMKiHAIK Oepexi. ETTiH bpuFaner
OalaHBICTBIPY KaOUIeTiH OapblHIIA apTTHIPY
YVIIIH CYT aKybI3JapblH KOCYIbl KYpFaK €T
IIUKI3aThIHA KYIOJBIH OachIHIA JKYPTi3y YCHIHBI-
nanel. [licipinreH TapThUIFaH €T OHIMJAEpIHAE €T
aKkybigapeiHely 20 % - Ha geliH  capelcy
aKybI3IapbIMEH aTMacCTHIpyFa O0IaIbI.

[Micipy mpomecinae capbicysl Oap aKybI3-
JapAbIH Tellb TY3y KaOileTiHiH apKacklHAa oJiap
JaiiblH OHIMHIH KYPBUIBIMBIH HEIFaiTanbl. Capsl-
CYTBIK aKyBI3Iap/bIH JXOFapbl BUIFAll JKOHE Mai
0aliIaHBICTHIPATBIH KAaCHETTEPi, COHAAW-aK oJyap-
IObIH ~ OMyJbranusiay KaOineTi akybl3/mail/cy

6annbl
N w D

[N

OpFaHO}'IeI'ITI/IKa}'IbIK,

KOpCeTKi WTep,

o

KaTBIHACBIH/IA BICTBIK YKOHE CYBIK CYMEH 3MYJIb-
CUsUTap Jkacayra MyMKIHIIK Oepei.

Opi Kapail, cyT capbiCysl MEH (YHKIIHO-
HaJIIbl MHTPEIUCHTTEPAIH Kypampaac OeiriHmeri
YKYMCaK CapbICYNBIK ipIMITIKTEp MEH eIIKi eTiHeH
JKacalFaH IMYKBIK OHIMIEPIHIH apakaThIHACHIH
aHbIKTay OOMBIHINA 3epTTEyNep XKYPri3iidi, oFaH
KYC eTi KOChULIbl. (DYHKIIMOHAIIHI KOMIIOHCHTTI
(capeicy aKybI3Zaphl) aNblH-alla JaWbIHAAY TEX-
HOJIOTHSICHl J1a >kacanapl. Ockl MakcaTTa eIki
CYTIHEH JKacaJlFaH >KYMCaK IPIMIIKTEPIiH XKOHE
eIIKi ETIHEH JKacajFaH IIYKBIKTapIbIH JKaHa
TYpPJICPiHIH OpPraHOJENTHKAIBIK KOPCETKIIITepiHe
(YHKIMOHANIBIK KOMIIOHEHTTIH MOJILEPiH aHbIK-
Tay OOWBIHIIA OSKCIIEPUMEHTTIK 3epTTeyIep
KYpri3inmai. AnplHFaH HoTWKenep 1 JkoHe 2
KeCTelle KOpCeTireH.

2 4 6 8

DyYHKLUMOHANAbI KOMMOHEHTTIH, MenLwepi, %

Cypet 1 — XKymcak capbICyibl ipiMITIKTeTi QYHKIIMOHAIAB KOMIOHEHTTIH MOIIIIEePiH aHBIKTay

1 cyperTiH Tanaayel KepceTKeHIeH, eH
’KOFapbl OPraHOJICHITUKAIIBIK KOPCETKIIITep/ie He-
ri3ri CyT muizaTel KeJeMiHiH 5-6 % memmepinae

(YHKIIMOHAIIBIK Kypamjaac OeJiiri 0ap »Kymcak
CapBICYJBIK 1PIMIIIKTEP MEH HIYKBIK OHIMJIEPiHIH
yarinepi 6ap.

Kecre 1 — Emki eTiHeH jkacalfaH MIYKBIKTAPIBIH (YHKIIMOHAIIH KOMIOHEHTTIH MOJIICPiH aHBIKTAY

ToNTBIPFBIIITEIH OpraHoJIeNTHKAIBIK, KOPCETKIITepi
Meumepi, % KoHcucreHnusacer Bamn Jomi MeH wmici Bamn
TapTbutran eTi 6ipKelki emec, con . ..
KOCITaHbIH TYHipIIikTepi Jlowii MeH Hicl IyKEIK
5 N YHIp P 45 eHIMIEpiHEe calikec, berme 35
OalKamaanl . D
JIOMCI3 JKOHE HiCCi3
TapTbutran eti Gipkenki 6osuTFaH JloMi MeH mici ITYIKBIK
10 YKOHE apaJlaCThIPBUIFaH 5,0 eHiIMJIepiHe colikec, Oere 5
TyHipImiKkTepci3 JIOMCi3 JKOHE Hicci3
Tapreiran eti Oipkenki OosFaH Jlomi MeH mici IIY)KbIK 45
15 JKOHE apaacThIPhUIFaH 48 eHiIMIepiHe colikec, Oere !
Ty#dipurikrepci3 JIOMCI3 JKoHe Hicci3

KexkeHnic miopeci MeJILIEPiHIH IIY)KbIK ©H-
iMJIepiHiH KOHCUCTEHIIMSICBIHA 9CEPiH Talay Kep-
CeTKEH/IeH, OCIMIIIK TOITHIPFBIITAPBIHBIH M-
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mepi 10-15 % GosaThiH OHIMICD €H YKOFaphl Opra-
HOJIEITUKANBIK KepceTkimrepre ue. Ocbuiaiima,
KYPTi3ireH 3epTTeysiep HOTHXKECIHIE eUIKi CYTi-
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HEH acalfaH >KYMCaK CapbiCy ipiMIIIKTEpiHiH
JKOHE eIKiI eTiHeH jKacajifaH IIYXKBIK OHIMHIH
KaHa TYPJEPiHIH PEUenTypalblK KypaMbIHIAFbI
HETI3r1 MHKI3aTThIH jkoHe (YHKLIHOHANIBI HHTPE-
JTMEHTTEP/IIH apaKaThIHACH AHBIKTAJIJIBL.
OKCIepUMEHTTIK 3epTTeyJiep XXYprizy Ho-
THXKECIH/IE CapbICyJIbl aKybI3aphl KOCHIIFAH CIIKi

CYTIHEH XYMCaK IpIMIIIKTIH »OHE CIIKi eTiHCH
JKacaJFaH IIYKBIK OHIMHIH jKaHa TYPIHIH perer-
Typanapbl JXoHE J>KETUIMIPUITeH TEeXHOIOTHSIIBIK
mponecci  kacanapl. KypacTeIpbuiFaH — perer-
Typanap yarici 2, 3 kecte KOpCeTUITeH.

Kecre 2 — Emiki cyTiHEH jkacaifaH )KyMcak ipiIMIIIKTIH jkaHa TYpPiHIH pelenTypacsl

Wurpenuenrrep 100 kxr mmkizaTka, Kr
Euxi cyri 90,0
AIUBITKBI, pepMEHT jKo9HE XIIOPIIbI KaTbLHUH 2,0
Wranus menrtep KOCIAckl HEMeCe KYPFaK ac KOKTEp 6,0
Ac Ty3BI 2,0
Bapibirst 100,0
Kecte 3 — I1IyKBIKTBIH JKaHA TYPIIEPIHIH peLenTypaIapbl
KomnoneHTTEp Komnonent
meJiepi, %
YKorapbl cypbINTEHI eLIKi eTi 60+2 65+2
MexaHHUKaJIbIK ChUTY JKOJIBIMEH aJIblHFaH KYC eTi 2542 2042
Ackabak Hemece ca0i3 YHTaFrbl 8 8
Kyprak capsl cy 5 5
Jomueyimrep 2 2
bapiibirst 100,0 100,0

ApbI Kapail, FBUIBIMH 3€pTTEy >KYMBICTap
OapbIChIH/IA SKCIIEPHUMEHTTIK 3epPTTEYIep XKYPrizy
HOTHXKECIHJIC eIIKI CYTIHGH JKOHE capbl Cy
aKybI3Jlapbl KOCIAChIHAH JKacaJiFaH JKETLIyCi3
YKYMCAK 1pIMIIIKTIH JKOHE CapbhICy KOCHUIFaH eIlIKi
eTiHeH jKacajiFaH IIYKBIK OYHBIMIAPBIHBIH JKaHA
TYpiHIH pelenTypachl >KOHE >KETULIIPIITeH Tex-
HOJIOTHSUIBIK TTPOIIECC JKaca bl

CyT capbICyblH KOJJIaHa OTBIPBII, EMIKi
CYTIHEH J>KYMCaK IpIMINIK OHJIIpydiH TEXHO-
JIOTHSUTBIK TIPOIIECT KeJleci:

- €IIKi CYTiH KaObU1Iay;

- eIIKi CYTiH macTepley,

- ClIKi CYTIH YIO TeMmIeparypacblHa JeHiH
CaJIKBIHJIATY;

- CYTTi alIbITY JK9HE KoaryJsiusiay;

- IpKITTI OHJEY KOHE capbICyIbl 06y,

- IpIMIINIK ~ MAacCachlHbIH  KOCIACBIH
KYpacTbIpy;

- IpIMIIIK KJIBIITACTHIPY;

- IpIMIIIKTI ©3IrHEeH IPeCcCTey;

- TY3/IbI CapbICyJaFbl ipIMIIIKTI TY31aY;

- IpIMIIIIKTI Kara3ra Hemece KaOUIbIKTapra
opay, OyBIII TYIO, TaHOAIAY;

- CaKTay YKoHE MiCIM-)KeTiy.

Apbl Kapaii, FBUIBIMH 3€pTTEY >KYMBICTAp
0aphICHIH/IA IKCIIEPUMEHTTIK 3epPTTEYJIep KYprizy
HOTHIKECIHJIE CapbICyJl aKybI3Japbl KOCHUIFaH
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eIIKi CTIHeH >KacajFaH IIYKbIK OyHbIMIapBIHBIH
JKaHa TYPIHIH PelenTypachl jKoHE KeTiIAipiireH
TEXHOJIOTHSJIBIK, TIPOIIECC] JKACaJI/IBI.

Emki eriHeH jxacanfaH UIYKBIK OYHBIM-
JAPBIHBIH, KETIIIPUITeH TeXHOJIOTHSIIBIK TPO-
Lecci Keyeci onepanusuiapAaas TYpasbl:

- elIKI MEH KYC €TiH ycaKTay;

- KETIIIPY JKOHE CYHITY;

- yCaKTay >KOHE TapThUFaH eTTi KYpacThIpy;

- IIYKBIKKA apHAIIFaH TapThUIFaH €TKe KYp-
FaK capbl CYT aKybl3 KOHIICHTPAaThl MEeH ackKabak
HeMece Co0i3 YHTarblH, JOMIEYIMTepAi KOCHIT
apanacTbIpy;

- IIYKBIKKA apHAIFaH TapThUIFaH eTTi Kao-
BIKIIAFa ITPULITEY;

- IIYKBIK OaTOHAap.Ibl Oaiinay;

- IIYKBIK 0aTOHAAPIIBI KYBIPY;

- IIYKBIK OaTOHAAP/IBI TiCipy;

- IIY)KBIK OaTOHAAPIBI CYBITY

- caKTay JKoHE caTy.

Kopvimutnoot

Ocbutaiiia, >KYpri3iireH FhUIBIMH-3€PTTEY
JKYMBICTApBIHBIH HOTHXKECIHIE CaphICy aKybI3a-
pBIMEH JKOHE OcCiMAIK (DYHKIMOHANBl HHTpE-
JUEHTTEepIMEH OalBIThUIFAH EIKi CYTiHEH KYMCaK
ipIMIIIK T€H eIIKi eTiHeH >KacalifaH IIYXKbBIK
OHIMJICpIH  OHMIPYAIH  pelentypaiapbl  MeH
TEXHOJIOIMSJIBIK, ITPOIEC] JKETIIiPiIi.
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SAMEHUTEJIA KO®E U3 PETHOHAJIBHBIX
JAAUKOPACTYIIUX U KYJIBTYPHBIX PACTEHUU

. {l ¢

A.K. BAUFYCHHOBA *, CJK. KABUEBA « , HE. TAPACOBCKA}];

(MaBaoaapckuii meaarornyecKuii yHuBepcuTeT MMeHu OJikeii MapryJiana,
r.I1aBaoaap, ya. OJka6aii 6aTsipa 60)

DJeKTpOHHAsl OYTa aBTOpa Koppecmnonaenta: a_u_00@bk.ru*

Llenvio 0annozo uccinedosanus 6vl10 usyueHue 6U008020 pasnooopasus pacmenuit Illasnooapckoi oonacmu
0713 NOJIYYeHUA Ue1e6020 NPOOYKMA U €20 PEKOMEHOAUUA K MACCOBOMY NPOU3BOOCMEY U UCNOJIb308AHUI0 8 MOYKAX
oowenuma. Buooeoii cocmae 6vin1 npedcmasnen ¢ eude 5 pacmenuii, Kaxk nox ysxkonucmotii (Elaeagnus
angustifolia), 6oapeiuunux kposaso-xpacuwrit (Crataegus sanguinea), cerumpsanxa cubupckxas (Nitraria sibirica),
cnapoica nexkapcmeennas (Asparagus), karuna ooviknosennasn (kpacuas) (Viburnum opulus). B cmamobe npusede-
Hbl OaHHbIEe UCCIe006AHUIL OP2AHOIENMUYECKUX ROKA3amenell KOpe3ameHaouux HanumKoe8, Noay4eHHbIX U3 pac-
mumenbvHo20 culpbs, npouspacmaruiezo Ha meppumopuu Ilasnooapckoii oonacmu. Ilonyuennsie pesynomamol
NnO3801AI0M PACCMAMPUBANL MECHHYIO PACIUM ETbHOCHD 8 KAYecH8e NOMEeHUUANbHO20 CoIPbs 011 RPOU3BO0CH8d
KoghezameHAIOUWUX HARUNKOG, HE COOePHCAuUX KOheun, 6 nom uucie Hedopo2020 U OOCHYRHO20 8 IMOM PeCUOHe.

KiroueBble cj10Ba: 3aMeHUTEIb KOde, pernoHaJbHbIE TUKOPACTYIIHE H KYJIbTYPHbIE PACTEHHS,
pacrenus ITaBaomapckoii obaacTu, cypporat kode, Elaeagnus angustifolia , Crataegus sanguinea,
Nitraria sibirica, Viburnum opulus.

ANMAKTBIK )KABAWBI )KOHE MOJEHU OCIMIIKTEPIIH
KO®E AJIMACTBIPFBILLITAPBI

A.K. BAUBYCHUHOBA*, CJK. KABUEBA, H.E. TAPACOBCKAA

(9axkeit MapryJian arbinaars! IlaBjogap negarorukaibik ynusepcureri, llaaoaap K,0ikadaii 6aTeip 60)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK TomTack: 8_U_00@bk.ru*

byn 3epmmeyoin maxkcamul Ilasnooap o61vicolHOazbl 0CIMOIKMEPOiH, MYPIIK KYPAMbIH 3epmMmey HcoHe OHbl

Jicannaii 6HOIpyze dHcaHe MAMAKMAHY OPbLIHOAPBIHOA NAUOANAHY YWiiH OHIMOI YycbiHy 0010bl. Typnep Kypamwoi
yukipacemic scudeci (Elaeagnus angustifolia ), ankvizvin oonana (Crataegus sanguinea), akmiken cioip (Nitraria
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sibirica), 0apinix cnapca (Asparagus), kaoimei wonziue (Viburnum opulus) cuaxmot 5 ocimoix mypinde ycolHoliobl.
Maxkanaoa Ilaénooap 061bICHIHBIY AYMARLIHOA OCEMIH OCIMOIK WIUKI3AMBIHAH ANIIHEAH KOQeEeHI animacmulpamsiH
CYCHIHOAP OB, OP2AHOJIENMUKATIBIK KOpcemKiwimepin 3epmmey 0epekmepi kenmipinzen. Homuowcenep scepzinikmi
ocimoikmepoi Kogeunciz Koghe anmacmuvlpamvin CycblHOAPObl, COHBIH [WIHOE apP3aH JHCIHE OCbl aiMaKma
KoJ121cemimoi cycolnoapovl OHOIpY Yuiin aneyemmi wiuKizam peminoe Kapacmouipy2a MymKiHOiK depeoi.

Herisri ce3aep: koe aamMacThIpFbII, AHMaKTBIK ka0aiibl xIHe MIleHH ocimaikTep, IlaBioxgap
00aBICHIHBIH OciMaikTepi, kode cypporatel, Elacagnus angustifolia, Crataegus sanguinea, Nitraria
sibirica, Viburnum opulus.

COFFEE SUBSTITUTES FROM REGIONAL WILD AND CULTIVATED PLANTS
A.K. BAIBUSINOVA¥*, S.J. KABIEVA, N.E. TARASOVSKAYA

(Pavlodar Pedagogical University named after Alkey Margulan, Pavlodar, Olzhabai batyr 60)
Corresponding auther e-mail:a_u_00@bk.ru*

The purpose of this was to investigate the species diversity of plants in the Pavlodar region to obtain the target
product and its recommendation for mass production and use in catering points. The species composition was
presented in the form of 5 plants, such as narrow-leaved loch (Elaeagnus angustifolia), blood-red hawthorn
(Crataegus sanguinea), siberian saltpeter (Nitraria sibirica), medicinal asparagus (Asparagus), viburnum opulus
(Viburnum opulus).The article presents research data on the organoleptic parameters of coffee-replacing beverages
obtained from plant raw materials growing in the Pavlodar region. The results allow us to consider local vegetation
as a potential raw material for the production of caffeine-free coffee drinks, including inexpensive and affordable
ones in the region.

Keywords: coffee substitute, regional wild and cultivated plants, plants of the Pavlodar region,
coffee substitute, Elaeagnus angustifolia, Crataegus sanguinea, Nitraria sibirica, Asparagus, Viburnum
opulus.

Beeoenue OpHako BKYCOBBIE KaueCTBA MHOTMX 3aMEHHUTE-
Pazpabotka 3amenureneit kode ¢ Ux BHEN- Jeil kode OCTaBISIOT KeNaTh Jy4YIIero, U oue-
PEHHEM B TEXHOJIOTHH OOIIECTBEHHOTO MUTAHUS U BUHO, YTO HYXXCH MOHUCK HE TOJIBKO HOBBIX TEX-
MaccoBO€ IPOM3BOACTBO OblIA M OCTAETCs aKTy- HOJIOTH, HO M HOBBIX MCTOYHHUKOB CBHIPbS, B TOM
anpHOl. C Tex MOop Kak YeJOBEUeCTBO IMO3HAKO- YHCIie HeIOPOTOro U JOCTYITHOTO PETHOHAIBHOTO.
MUJIOCh C HATypaJbHBIM KO()e M CHENaN0 ero BunoBoe pasnooOpasue pacrenuit IlaBmo-
HAIMTKOM MacCOBOT'0 YIOTpeOJIeHHUs, OHO POYHO JapcKo o00JacTH TO3BOJISIET PAa3BEPHYTH MPH-
BOIIJIO B KYJBTYPY, @ BKyC Ko(e cTan MpUBbIY- KJIAJTHBIE WCCJICIOBAaHUS B ATOW 0OJIACTH, KOHEU-
HBIM N J'IIO6I/IMBIM Y MHOI'ux JIIOI[CI\/'I. HpOTI/IBOHO- HOH LCJIBI0 KOTOPBIX MOXKET CTaTb ITOJTYYCHUC
Ka3aHusl K YHOTPEOJICHHWIO HaTypasllbHOro Kode LIEJIEBOTO MPOAYKTa M €ro peKOMEHAALUsl K Mac-
W3BECTHBI BCEM: TIIOKWJIOH BO3pAcCT, CEPACUYHO- COBOMY IIPOM3BOJICTBY U HCIOJIB30BAHUIO B TOY-
COCyIHCThIe 3a00JIeBaHUs, HAPYIICHHS HOYHOTO Kax oOuienura.
cHa (Jaimie BCEero IO TOW MpUYWHE, YTO MHOTHE Hukopacrtyiiye u KyJlbTUBUPYEMBIE TJI0JI0-
noTpeduTenn, 1 ocobeHHO nodurenu Kode, He BO-ATOHbIE PACTEHHS UCIOJIb30BAINCH U3/1aBHA U
MOT'YT IIPOBECTU I'PaHb MEXKIY yr[OTpe6HeHI/IeM u HCIOJIB3YIOTCA B HACTOAIIEC BPEMA KaK UCTOYHHUK
3n0ynotpebienuem) [1-2]. CBIPBS [UTS TTOJYYEHHS CypporaToB Kode, 4To oT-
Orpannvenus B ynotpediernnn kode oObry- paXXEHO BO MHOTMX OXpPaHHBIX JJOKYMEHTaX MOCT-
HO MPUBOJAT K IICHXOJIOTUYECKOMY TUCKOMQOp- COBETCKOro IpocTpaHcTBa. Hepenko miomoso-
Ty, TaK KaK MHOTI'M€ JIIOAW LCHAT MMCHHO BKYC U ArOAHOC ChIPBE U ATOJHBIC KOCTOYKH COUCTAIOTCA
apomar kode, a He TICUXOCTUMYJIUPYIOIIUE CBOM- C TaKuUM TPAJUIMOHHBIM CBIPBEM IS TIOTYUYECHHS
CTBa HAIUTKA. cypporatoB Kode, Kak MOJI3eMHBIE YacTH TOIH-
CymecTByomas WHAYCTPUS 3aMEHUTeNeH HaMOypa, KOPHH IUKOPHS, JKEITYIH U 3€pHA TIMe-
Kode MMoKa UCIONb3YyeT OTPaHNYEHHOE YHCIIO ChI- HA. B 9acTHOCTH, M3BECTHBI CITOCOOBI MOTyYEHUS
PBs UIsl IPOMBIIIIJIEHHOTO MOJyYEHUs] CyppOraToB 3aMeHuTeNnel Kope n KopeHbIX HAIIUTKOB U3 TO-
KoQe, COBEpIIICHCTBYS JIUIIb TEXHOJIOTUH TIepepa- nuHamMOypa ¢ 1o0aBiIeHHEM 3€pPHOBBIX KYyIBTYD,
OOTKM TpPaTUIIMOHHOTO PACTUTEIHHOTO CHIPHS. cow, SI0JIOK, TPYII, JKeTyiel, KOCTOYEeK BUHOTPaIa
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U KOCTOYEK IUIOJOB APYTHX IUIOJOBO-ATOAHBIX
kyabTyp [3-10; 11].

UzBecten cmoco® TOMy4YeHHs] WHCTAHT-
MopolIKa Uil UUKOPHO-3JIAKOBOTO  HAIIUTKAa,
MpeIyCMAaTPUBAIOIINKA JKCTParupoBaHUE JiaBpa
KOPHYHOTO JKHAIKAM a30TOM C OTJEJICHHEM COOT-
BETCTBYIOIIEH MUIEIUIbI, MOATOTOBKY IHKOPHS,
ero pesky, cymky B mone CBY mo ocraTtouHoit
BIAXHOCTH OKo0 20% TpH MOIMHOCTH TIOJS
CBUY, o6ecrieunBaromieli pa3orpeB LUKOPUS 0
TeMIepaTypsl BHyTpH KycoukoB 80-90°C, B Teue-
HHMe He MeHee | 4 W OOXapkKy 3epHa SIMEHS,
CMEIIBaHNE IIUKOPHS U 3epHA TIMEHS, TPOIHUTKY
MOJYYEHHOW CMECH OTJEJIEHHON MHUILEIUION C OJ-
HOBPEMEHHBIM TIOBBIIIEHWEM JaBJICHUS, COpOC
JABJICHUS /0 aTMOC(EpHOro C OJHOBPEMEHHBIM
3aMOpaKMBaHHEM CMECH M €€ KPHOU3MEIbUCHHUE B
cpene BbinenuBIIerocs azora [12].

N3 miomoB (KOCTOYEK) IUIOAOBO-SATOTHBIX
KYJIBTYPHBIX U JUKOPACTYLIMX PACTCHUH B Kaue-
CTBE CaMOCTOSITENBHBIX 3aMEHHTENleH Kode u3
Pa3TUYHBIX JTUTEPATYPHBIX NCTOYHUKOB M3BECTHO
WCTIONb30BaHNe ceMsiH Tpymm [13] u miomoBsIx
KOCTOYEK KaJMHBI OOBIKHOBeHHOH [14], HO 0e3
OIMCAaHUsl TEXHOJIOTUU TPUTOTOBJICHUS M BKYCO-
BBIX Ka4eCTB ITOJIy9aeMOro Ko(heHHOTro HaITMTKA.

[pakTHKOBaNIOCH TakXKe HCIONB30BAHAE B
3TOM KaueCTBE ILIOJIOB PSIOMHBI OOBIKHOBEHHOM [15].

YnomuHaHue 00 WCIONB30BAHUU IUIOAOB
OOSIPBIIITHAKA KPOBABO-KPAaCHOTO B KadecTBE 3a-
MEHHTENS Yasi ¥ Kode, a TaKKe ChIPhS AJIS TIPUTO-
TOBIICHUSI KUCEIs, BApPEHbSI U MYKH W3 CYIIEHBIX
SITOJT JIJIS TIOJTyYeHUs xyieba ¢ PPyKTOBBIM apoMa-
TOM COJIEPKHTCSI B OJTHOM M3 MCTOYHHUKOB TIO Jie-
KapCTBEHHBIM pacteHusM [16], omHako 6e3 omu-
CaHMsl KOHKPETHOW TEXHOJIOTMH IPUTOTOBJICHUS
cypporara Kode U ApYrux HarmuTKoB. B ogHOM 13
CIPaBOYHHKOB M0 JIEKAPCTBEHHBIM PACTCHHSIM
MMEIOTCS CBEJICHHS, YTO IMOKAPEHHBIC U U3MEIThb-
YEHHBIE TIO/BI OOSPHIIITHUKA MOTYT CIIYXXHTh XO-
pommM 3amenutenem kode [17], HO Takxke Oe3
MOAPOOHOTO OINMCAHUS TEXHOJOTHH TPUTOTOBIIE-
HUS 1 BKYCOBBIX KayeCTB MOJy4aeMOI'0 HAaITUTKA.

YueneiMu w3 Maprynan-YHusepcureTa (T.
[TaBmomap) H.E.Tapacosckoit u B.H.AmmsicoBoit
ObIIO pa3pabOTaHO OKOJO JABYX JECATKOB 3aMEHH-
Tenel Koge U3 PerHOHAIBHOTO PACTHTEIBHOTO Chl-
phs, Ha 8 M3 KOTOPBIX MoNMy4yeHsl mateHTsl PK Ha
TIOJIE3HYI0 MOZIeIb, a 10 HaxomsITCs B cTaiuu paspa-
00TKH (TIOAaHBI 3asIBKH Ha OXPAHHBIC JIOKYMEHTBI).

Mamepuansl u memoosl ucciedo6anus

PaGora mpoBoaunace B Tpu dTama: 1) ma-
TEHTHBIA U TEMaTHYECKUI TIOMCK 110 3aMEHUTEIISIM
Ko(e U3 PaCTUTENLHOTO CBHIPbsI, KOHCYIBTAIUS CO
CHenHaIucTaMu; 2) COOp pacTUTEIHHOTO CHIPHS (C
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YTOYHCHHUEM BHJIOBOTO CTaTyca HCIOIb3YEMbIX
pacTeHuit M O0E3BPEAHOCTH WX YacTel) M IPUTO-
TOBIJICHWE 3aMeHuTeneil kode; 3) merycramus mo-
JYYCHHBIX HAIMTKOB C OIEHKOW BKYCOBBIX Ka-
YeCTB, KOJMYECTBEHHAs] M KAa4eCTBEHHAsl OIICHKA
pe3yIbTaTOB UCCIIEAOBAHUS.

ITaTeHTHBINA U TEMATUYECKUHA TTOUCK ITPOBO-
mwics B 6a3ax naHHbIX pecryonuk CHI', rimaBHbIM
obpazom Kazaxcrana m Poccuiickoit deneparum.
[TaTeHTHBIC UCCIIE0OBaHUS TPOBOJIMIN B COOTBET-
cteum ¢ 'OCT 15.011-96.

K merycramum nprBieKanuch CreAaIiCThI
[0 TEXHOJOTHH IHUIIEBBIX MPOIAYKTOB M BCE Ke-
Japmme — ¢ COOJI0ACHUEM NpUHIMIA T00po-
BOJIBHOCTH. B WX umncie ObUM CTYIOCHTHI U CO-
TpyIHUKH MaprynaH-YHHUBEpCUTETa, a TaKKe
JIOAM Pa3IMYHBIX BO3pacToB — 0Oe€3 mojmbopa
YYaCTHUKOB MO KaKOMy-Tu00 mpuHImiy. Ceene-
HUS 0 OE3BPETHOCTH W O3I0POBUTEIILHOM JIeH-
CTBUHM TMPEIJIOKCHHOTO PACTHTEIBHOIO CHIPhS
MOJTyYeHBl M3 3aCiTy’KUBAIOLIUX JOBEPHUsS HCTOY-
uukos [18-19].

Jns merycramuu ObUTH OTOOpaHBI 5 BUAOB
3aMeHHTeNneld Koje M3 MECTHOTO PAaCTHUTEIBHOTO
cbIpbs. Takux pacTeHUM Kak: JIOX Y3KOJIMCTBIN
(Elaeagnus angustifolia L.), GosipeIiHUK KpoBa-
Bo-Kpacublii (Crataegus sanguinea), cenuTpsHKa
cubupckas (Nitraria sibirica), cmapxa mekap-
crBeHHas (Asparagus), KajiuHa OOBIKHOBEHHAS
(xkpacuast) (Viburnum opulus). Ha 3 u3 Hux momy-
yeHbl mateHThl PK Ha monesHyro mMojens, 2 Haxo-
JITCSL B CTQAMH Pa3pabOTKH (TOAAHBI 3asBKUA Ha
MIOJTyY€HUE OXPaHHBIX JOKYMEHTOB). ChIphe OBLIO
cobpano B [laBnogapckoii 00JaCTH M OKPECTHO-
cTsix obsacTHOro meHtpa. [Ipu coope pacturensb-
HOTO CBIPbSl JUIA TIPUTOTOBJIICHHS 3aMEHUTeNeH
Ko(e Mbl PYKOBOJCTBOBAINCH TJIaBHBIM 0Opa3zoM
YIaJeHHOCTHIO OT TOPO/ia, IPOMBIIIIEHHBIX MPeI-
MIPUSITHHA U aBTOJIOPOT — BO M30ekaHWe HAKOILIe-
HUSI TOKCUYHBIX 3JIEMEHTOB B MCHOJb3yEeMBIX Ya-
CTSIX paCTEHUH.

BupoBoii crtatyc pacTeHMil YTOYHSUIM IO
Ka3aXCTaHCKUM U PErHOHAIBHBIM OIpeJIeIHnTe-
M. COop CrIpbs TipoBoawIcs B TedeHue 2022 r.
B COOTBETCTBYIOIINN CE€30H, YTOOBI HCIONIB3yeMast
IJI0JIOBO-SITO/THAST TIPOAYKIIUS JOCTUTIIA TEXHOJIO-
TUYECKOU 3PEJIOCTH.

[MoaroroBka ChIPbst ¥ PUTOTOBJICHUE HAIIMT-
Ka OCYIIECTBIISUTUCH T10 TPAAUIOHHBIM TEXHOJIOTH-
sIM TIPUTOTOBJIICHUS HarypanbHoro kode. OHa
BKJTFOYasia 00KapKy CBHIPbS IO TEMHO-KOPUYHEBOTO
LIBeTa U MOsIBJICHUs KoelHOro 3anaxa (pu Temiie-
parype 120-140 rpagycoB B Teuenue 30-50 MuHyT),
IIPY OPTaHOJIEITHYECKOM KOHTPOJIE COCTOSIHHSI ChI-
pBsl, C TIOCIENYIOUMM H3MEIbYEHHEM B TPIOHIEpPE


https://ru.wikipedia.org/w/index.php?title=Nitraria_sibirica&action=edit&redlink=1
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o pa3mepa vactuil 1-2 mm. s mpUrOTOBICHUS
HanwTKa 1-2 9aiiHbIe JIOKKA CHIPhS] OTBAPHUBAIACH B
KUIDIIEH BoAe B TeueHue 5-15 mMuHyT. 1'0TOBBIIA
HAITUTOK TPOLEKUBAIN, MOAABAIN B TOPSUYEM HIN
XOJIOZHOM BHZE. YUYaCTHHUKAM JETYCTalluH Hpeyia-
rajock NonpoOoBaTh COYETAHHE HANUTKOB C Caxa-
pPOM, CHEKaMH, CIaJJOCTAMH, MOJIOKOM U €ro 3ame-
HUTEISIMU.

OneHka BKYCOBBIX KayecTB IPOBOAMIACH
o 10-6aypHOM mikane: 0-1 — HamUTOK He MOHpa-
Buics, 4-6 — BKycOBBIE KadecTBa MPOAYKTa Olle-
HEHBbI Kak mocpeiacTBeHHble, 8-10 — xoporire u
OTJIMYHbIE BKYCOBbIe KauecTBa. Bcero B merycra-
UM KaXIOT0 BUAA 3aMEHUTENCH Kode MpUHSIIN
yuactue 100 genoBek. KonmaecTBeHHBIE TaHHBIE
oOpabaTeiBanmy cTaTucTHUeCKUMU MeTogamu (Jla-
kuH, 1980) [20].

Pesynomamot u ux oocyricoenue

Jns MaccoBoll aerycrauuu Mbl IPUTOTOBU-
T CIEAyIolre 5 BUAOB 3aMeHHTENeH Kode u3
MECTHOTO PACTHUTEIBHOTO CHIPbS.

1. JIoxX y3KOJIMCTHBIM.

3aMmeHuTenb Kode U3 IUIOAOB JIOXa Y3KO-
JUCTHOTO TOTOBUTCS clenyromum oopazom. [Tio-
Ibl, cOOpaHHBIE B 3pENIOM COCTOSIHUH, CYIIAT Ha
BO3/yX€, 3aTe€M 00KapuBaIOT IIPU TEMIIEpaType OT
110 mo 150 rpamycos B Teuenue 40-60 MUHYT 110
AOCTUXKCHHA MU KOPHUYHEBOI'O IBECTA, 3aTEM U3-
MeNbYaloT U BapsT B TeueHue 10-15 MuHyT B Ka-
cTprojie WM KodeBapke, U3 pacuera | dyaiiHas
JIO’)KKA Ha CTaKaH HaIHUTKa.

OOxapeHHOE CBIPbE XPAHHUTCS B CYXOM,
3alIMIIEHHOM OT CBETa MECTE B TEUeHHE 2 JIeT,

0e3 moTtepu Bkyca u apomara. [lnomel, oOxapen-
HbIC JI0 CBETIIO-KOPUYHEBOTO COCTOSIHUS M TpU
Ooyiee HU3KOW TeMmIiepatype, MPH BapKe JailoT
BKYC TOpSIYEro IIOKOJIaAa, 00KapeHHBIE MPH BbI-
COKOH Temmeparype JI0 TEeMHO-KOPUYHEBOTO IIBE-
Ta MMEIOT BKYC KOo(pe U COOTBETCTBYIOUIHMHA apo-
MaT. M3BeCTHO, YTO MpH yBEIMYCHUU TEMIIepary-
PBL OOXKapKH JH000T0 BUAA CBHIPHS IJIsi IPUTOTOB-
neHust KoeHHBIX HAMUTKOB 00pa3yercst Oonbliee
KOJMYECTBO MENAaHOUIOB (apOMaTHYECKUX Be-
LIECTB), YTO yCWIMBaeT KO(EHHBIN BKyC U apo-
MaT. OJHaKO TIPH 3TOM CHHDKACTCSl COJCpIKaHHe
caxapoB M aMMHOKHCIIOT [21].

[Inoxsr noxa coxepkar ButamuH C, Oonee
40% caxapoB (B OCHOBHOM TIIOKO3BI B (DPYKTO-
3b1), M0 11% mpoTewHa, TaHWH, OpPraHUYECKHUE
KHCJIOThI, KpacsIlie BElecTBa, KaMiHbIe U (hoc-
(dhopusie conu [22]. [Ipu obxkapke caxapa 4yacTUd-
HO KapaMenu3YIOTCs, MpUaBas HAUTKY CIaJIKO-
BaThIN BKyC M Tepnkuit apomat. ConepikaHue xu-
POB TIpHUAAET CXOJACTBO C OOXapeHHBIMHU KaKao-
000amMu 1 MOKOJIAZIOM.

O310pOBUTENBHOE ACUCTBHE IJIOAOB JI0Xa Ha
OpraHu3M MOTpeOUTENCH OOYCIOBICHO XHUMHUYC-
CKUM COCTaBOM M IIPOABIIACTCA B KCITYCTOHHOM,
MPOTHBOBOCHIAJIUTEIHHOM, aHTUCEITHYSCKOM JeH-
CTBHUH, YKPEIJICHHMH CTEHOK KPOBEHOCHBIX COCYIIOB
Y CHWJKCHUH apTePUATBHOTO IABJICHUS.

OpraHoJIeNTHYECKUE TIOKa3aTeNn 3aMECHHUTE-
75 Koe U3 JI0Xa Y3KOJIMCTHOTO OBLIH OLICHEHBI TI0-
TPeOUTEIISIMU CIIeyoIM 00pa3oM (puc.1).

10 6a;1;10B

9 fa110B
8 6annos
7 6a110B

6 0a110B
5 da110B
4 danna
3 daana

2 6araa
1 6ann

0%

;I'II ll,

5%

10% 15% 20%

Pucynok 1 — [Tokazarenu 3ameHUTENsT KOe U3 JI0Xa Y3KOIMCTHOTO

OTBETHI PECIIOHICHTOB TIOKa3aiu, uyTo 17%
OIPONIEHHBIX TOHPABUIICS HAIUTOK, OHU OIICHUIIN
MaKCUMaJlbHOE CXOJICTBO HAIUTKa IO BKYCY H
apomary ¢ HarypaibHeIM Kode. Hammenbliee
CXOJCTBO C HATypalbHBIM Kode oTMeTwin 2 %
PECTIOHCHTOB.

2. BosIpbIIIIHUK KPOBAaBO-KPACHBIIA.

Kodeiinplii HamUTOK M3 IIOJ0B OOSpHILI-
HUKa TOTOBUTCS CleAyroImuM obpazom. [lmojsl
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cOOMparoT B CIEJIOM BUZE, MPOBAJIMBAIOT HAa BO3-
IyXe A0 BO3AYLIHO-CYXOr'O0 COCTOSHHS, 00Xapu-
BaroT mpu Temneparype 140-150 rpamycoB B Te-
yenne 40-60 MUHYT 10 TEMHO-KOPUYHEBOT'O I[BE-
Ta, U3MENBYAOT B Kodemoinke. s momydeHus
HaNHUTKa 00)KapeHHOE ChIPhE JIOOABISIOT B KUIIS-
myo Boay (M3 pacuera 1-2 yaliHBIX JIOXKKUA Ha
CTaKaH HamWTKa), BapAT B TedeHue 10-15 munyr,
3aTeM MPOIEKHUBAIOT H YHNOTPEOISIOT B TOpSIEM
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uni xojogHoMm Buze. I[lomydeHHBI HamUTOK He
TpeOyeT moOaBiIieHUs caxapa, He MIPUBOIUT K KOa-
TYJSIUHA AN QIIOKYISIIAN MOJIOKa, WIIA €ro 3a-
MEHUTENEH.

BxkycoBpie kadecTBa MOTyYEHHOTO HAIHATKA
OTIPEIETISIIOTCS XUMUYECKHM COCTaBOM IUIOZOB
OOSIPBIIIHIKA, KOTOpPHIE coAepKaT KOQelHylo u
XJIOPOTCHOBYIO KHCJIOTH (0€3 KOTOPBIX HEBO3-
MOXKHO JTOCTHKEHHE KO(EHHOTO BKyca M apoma-
Ta), a TaKkKe HaJMYUEM B CEMEHaxX »XKHPHOTO Mac-
na. O3710poBUTENBHOE JCHCTBHE OIpeaeseTcs
conepkanueM (iaaBoHouoB (10 2%), KoherHOi,
XJIOPOTEHOBOW M YPCOJIOBOW KHCIIOT, TyOUIBHBIX
BEIIECTB, BUTAMHUHOB, KapOTHHOWAOB, Caxapos,
TPUTEPIIEHOBBIX CATIOHUHOB M CAITOHWHOBBIX TIIH-

KO3HJIOB. [luTaTeNbHBIC KayecTBa IOIYYCHHOTO
Ko(heHHOTO HammUTKa 00YCIIOBIEHBI CONEPKaHUEM
B IUTOJIaX CaxapoB U MEKTUHOBBIX BEIICCTB.

CrHekTp O0310pOBUTEIBHOTO JCHCTBUS KO-
(heiftHOTO HAMMTKA M3 OOSPBINTHUKA MPAKTHICCKH
TaKOW ke, KaK ¥ Y HAIMTKOB U3 CBEXUX TUIOJIOB H
JICKapCTBEHHBIX IPENapaToB M3 ATOTO pacTEHHS.
Cypporar kode u3 OOSpBIINIHUKA HE COJCPIKUT
MICUXOCTUMYJIATOPOB M 00JIajaeT yCIIOKauBaro-
UM JICHCTBHEM, HE Hapylliasi HOYHOTO CHA Y IO-
KHUITBIX TOTPEOUTENCH.

BkycoBble ¥ apoMaTHYECKUE KavyecTBa KO-
(he3ameHUTENST W3 TUIOAOB OOSPHIIITHUKA OBLTH
OIICHEHBI MOTpeOuTeIsIMU. Pe3ynbTaThl uccieno-
BaHUs MOKa3aHbl HA PUCYHKE 2.
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Pucynok 2 — I[okaszarenn 3aMmeHHUTENSI KOde U3 II0A0B OOSPHIITHIKA

Kak nokazanu pesynbratel, 19% ompoieH-
HBIX [TOHPaBWJICS HAanUTOK. OHM OLEHUIIM MaKCH-
MaJIbHOE CXOJICTBO HalWTKa IO BKYCY U apoMaTty
C HarypajdbHbIM Kode, 310 Ha 2 % OoJblie
NPEbIAYILEro HalUTKa. XOpOLIME W OTJIWYHBIC
BKYCOBBIE KauecTBa, YTO COOTBETCTBYeT 8§ U 9
6amoB, Obii oTMeueHbl Y 14% u 17% pecnion-
neHToB. HanMeHsbllee cXOJCTBO C HATypalbHBIM
koge ormeTiiiu 1 % pecrioHAEeHTOB.

3. CeauTpsiHKa cuOMpCKas.

3amenuTenb Kode W3 TUIONOB CETUTPSIHKH
CHOMPCKOM TOTOBHUTCSI CIEAYIOIIUM OOpa3oM.
[Inoxbl cobuparoT B CHEIOM COCTOSHUM, IPH J10-
CTH)KEHUHU UMM YEPHOTO 1IBETa, CyIIaT Ha BO3/IyXe
10 TOJHOTO ynameHust Biard. s moiydeHus
CBIPbS U1l TIPUTOTOBIICHHS 3aMEHUTENs Kode cy-
XH€ IUIOABI O0XKapUBarOT MpH Temmeparype 140-
150 rpanycoB B Teuenne 30-40 MUHYT 7O TTOSIBIIE-
HUSL Ko(elHOTro apomara, 3aTeM H3MENbYaroT B
kogpemonke. s modydeHHs HamuTKa oOKapeH-
HO€ ChIphe J00aBJISIOT B KUIIAIIYIO Boxy (M3 pac-
yera 1-2 4allHBIX JIO)KKM Ha CTaKaH HAIUTKA), Ba-
pAT B TeueHue 10-15 MUHYT, 3aTeM NPOLEKUBAIOT
Y yIIOTPEOIIAIOT B TOPSYEM WIIH XOJIOTHOM BHJIE, C
n00aBJIeHHEM MOJIOKA MITH caxapa 1o BKYCY.

CenutpsHka cuOMpCKas BCTpeuyaeTcs Ha
TIIMHACTBIX COJIOHIIEBATHIX TOYBaX, B CTEMAX H
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Mpearopbsx Mmoutd mo Bcemy Kazaxcrany. 3To
CTENIOIINICS KOMIOYUI KyCTapHHUK 10 1 M BBICO-
TOM, C MEIKUMH Y3KUMH O0paTHO - SHIIEBUIHBIMU
JUCThIMU anHOu 7-14 mm. Ilmox — Mmenkas mia-
POBHIHAS KOCTSIHKA C TEMHO-CHHMM COKOM. L[Be-
TET B Mae-WiOHe. bim3kuii BUA — CEIUTPSHKA
[IloOepa — cunTaeTcs MUIICBBIM U JIEKOPATUBHBIM
pacTeHueM, TOr/Ia Kak IHPOKO PacIpoCTpaHEH-
Has CEIWTPSHKAa CUOMPCKAash HUKAKOro IMpHMEHe-
Hus He Haxoawia [23]. OnbIT MUIIEBOTO U JieKap-
CTBEHHOTO WCITOJIb30BAaHUSI CEUTPSHOK CBHJIC-
TENBCTBYET O OE3BPEIHOCTH ITUX PACTEHHUHA IS
yenoBeka [24].

CenuTpsiHkd O0OraThl MUHEPAJIBHBIMH 3JIC-
MEHTaMH, OCOOCHHO Kajiiem, Olaromaps demy
MPOJYKTHl U HATUTKH U3 ATHX PACTeHUH IMOKa3a-
HBI B TUETHUYECKOM IMUTAHUN, OCOOCHHO TTOXKIITBIX
JONIE W JIUI] C CEPIIeIHO-COCYIUCTRIMH 3aboIte-
BaHUSAMHU. OTCYTCTBUE MPUBBIYHBIX IICUXOCTHUMY-
JSTOPOB MPH MOJHOW UMHUTAIMK BKyCa U apoMaTa
HATYpaJIbHOTO KO(e MO3BOJISET YIOTPEOISATh 3TOT
HaIUTOK B BEUEPHUE Yachl, O3 Yrpo3bl HapyIle-
HUA PEKUMa U HOYHOTO CHa.

PesynmbTaTel gerycranmum BKycOapOMaTHYIE-
CKHX Ka4eCTB KO(EHHOro HAIIMTKa M3 CEIUTPSIHKH
cHMOMPCKOM MOKa3aHbl HA PUCYHKE 3.
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Pucynox 3 — IToka3zarenu 3amMmeHuTENs KOPE U3 CETUTPSHKH CUOUPCKOM

Tak, B COOTBETCTBUM C OTBETAMH PECIIOH/ICH-
TOB, 15% m3 100% pecroHIEeHTOB OLICHITH BBICOKO
JAHHBIA HanuToK. HanMeHblllee CXOACTBO C HATy-
paibHBIM Kode oTMeT 1 % pecrioHIeHTOB.

4. Cnap:ka JiekapcTBeHHasl.

3amennuTenb Kode U3 TUIOAOB CIAPKHU Je-
KapCTBEHHOH TOTOBHTCS CIEAYIOMIMM O0pazoMm.
[Tn0a61 COOMPAIOT B CIIENOM COCTOSIHUM (TP JI0-
CTIDKEHHU WMH KPacHOTO IIBETa), CYIIaT Ha BO3-
IyXe JI0 yAaJieHUs BIIard, 00apuBaloT MPH TEM-
nepatype 140-150 rpanycoB B Teuenue 40-60 mu-
HYT 10 TCMHO-KOPUYHEBOI'O LIB€TA, U3MCJILYAIOT B
koemonke. s momydeHuss HamUTKa OOXapeH-
HOE ChIpbe JO0aBISIOT B KUIALIYIO BOAY (M3 pac-
yeTa 1-2 4aifHBIX JIO)KKW Ha CTaKaH HaIUTKa), Ba-
pAat B Teuenue 10-15 MuHYT, 3aTEM IPOLEKUBAIOT
Y YIOTPEONSFOT B TOPSYEM WIIM XOJIOJAHOM BHUJIE.
Bo3moxHO n00aBneHre MOJIOKA, CIMBOK WM Ca-
xapa 1o BKYCY.

Crapka 1[BETET B TIEPBOI IOJIOBUHE JIETA,
IJIONBI CO3PEBAIOT K aBrycry. B moiime u
OCTCIMHCHHBIX JIyTax CIlapiKa 60J'II>HH/IX CKOTIJICHUI
00BIYHO HE 00pa3yeT, BCTpEYaeTCs B BHIE €IH-
HHUYHBIX B3K3EeMIUISIpOB. PacTter B MOWMEHHBIX M
CYXOIOJIbHBIX JIyraX, MHOI'a BBIPAIIMBACTCA KaK
JIEKOPAaTUBHOE PacTEHUE, B TOM YHUCIIE B OpaHKe-
pesix u JaoMmammHuX ycinoBusx. KomHatHas pa3Ho-
BUJIHOCTh CHap XM OOBIYHO M3BECTHA MOJI Ha3Ba-
HueM acnaparyc. Craprka BBIPAIIUBAaeTCSl TaKkKe
KaK TUIINEBOE M MPSHOE pacTeHHe — Pajau KOpHe-

BHIII U MOJIOABIX ToOeroB. Jlukopactymias cnapxa
UMEeT TOPHKHUI BKYC M B IHILY OOBIYHO HE YIIO-
TpeOsieTcs, Torna Kak Mmo0eru KyJIbTHBHPYEMOM
CHapKH OTIMYAIOTCS MPEKPACHBIMH BKYCOBBIMH
kadectBamu [25]. OTBapHbIe MOOETH CHAPXKU IO
BKYCY HAIIOMHHAIOT 3€JICHBI TOPOIIEK U XOPOIIN
JUIsl KOHCepBHpoBaHMsA. Ho B To ke Bpems uist
JICKapCTBEHHBIX IIeJIe OOBIYHO YMOTPEOIISIOT 1M0-
Oeru ¥ KOPHEBHIIA JUKOpacTyIei capxu [26].

I[pu Ky TETHBHPOBAHUHM CTIAPKH KaK TPSHOTO
Y OBOIITHOTO PACTEHUsI Y Hee MPUMEHSIIUCH TIO/I3EM-
HBIE 4acTH (KopHeBuIla). [Inoapl capku paHee He
HAXO/IWJIK TIPOMBIIIIICHHOTO PHUMeHeHus [27].

O3n0poBUTEIbHOE 3HAYCHHE KOQEHHOTO
HAIUTKA U3 CIapKU CBS3aHO C COACPKAHHEM ac-
MaparuHOBOM KHCIIOTHI, 32 CUET Yero OHa yMCHb-
IaeT apTepUaIbHOE AaBJICHHE U OTEKH CEPACYHO-
IO TPOUCXOXKICHUS, PETYIUPYET KOJIUYECTBO
XJIOpHAA HATPUS B OPraHHM3Me, yJydIIaeT padoTy
cepana U GU3NIECKyro paboTOCIOCOOHOCTh, 00-
JaJlaeT KeNYeroHHbIM JIeHCTBHEM, OoraTta BOJIO-
pacTBOPUMBIMH BUTAMHHAMH.

W3 Bcex mpeuioKeHHBIX HAIMTKOB HAMOO0-
Jiee BBICOKO OpPTaHOJIENTUYECKHE CBOWCTBA 3aMe-
HUTENs Kodhe ObUTH OlIeHEHBI U3 crapku. Pecron-
JCHTBl OTMETWJIM  MaKCHMaJlbHOE€  CXOJCTBO
HalUTKa IO BKYCy W apoMmary ¢ HaTypaJlbHBIM
kode. 41 % OnpoIIEeHHBIX TaHHOMY HalUTKY MO-
CTaBUIM HamBhIcIIMi 6an, 11% -9 6amnos, 10%-8
6aoB, 12%-7 6amioB (puc. 4).
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5. Kanuna o0bIKHOBEeHHAN (KpacHas).

Ceipbe Ut TONMydeHust KopeHHOro HammTka
U3 IUIOJIOB KAJTWHBI OOBIKHOBEHHOM TOTOBST CIEIY-
romM 06pazom. [1nosel coouparoT B crienom (HO He
3aMOpPOKCHHOM) BHJIE, MPOCYNIMBAIOT HA BO3IyXe
JI0 BO3/YIITHO-CYXOT'O COCTOSTHUS, 00XKapHBAIOT MPH
temnepatype 140-150 rpamycoB B TeueHue 40-60
MHHYT JI0 JOCTIKEHHSI TEMHO-KOPUYHEBOT'O LIBETA,
M3MeNBYaloT B KoeMorke. JIJs momydeHus] HarmT-
Ka oO)KapeHHbIE W M3MEJIbYCHHBIE TIIOBI JOOABIIS-
10T B KHILIIYIO BoAy (M3 pacuera 1-2 galiHbBIX JIOXK-
KW Ha CTaKaH HAIUTKa), BapsAT B TeueHue 10-15 mu-
HYT, 3aT€M MPOINEKUBAIOT H YIOTPEONSIOT B TOPSI-
4eM WITH XOJIOAHOM BHIE. 3aMeHUTENb Koe u3 arox
KaJIMHBI MMEET €CTECTBEHHBIN CIaJKUN BKYC, JIEr-
KWW JIKEPHBIA apoMar M He TpeOyeT M00aBIeHUs
caxapa. Harmurok xopo1io 3a0enrBaeTcsi MOJIOKOM U
€ro 3aMCHMTEIIIMH, 0€3 CBEpPTHIBaHUS M 00pa3oBa-
HHUS XJIOTTHCB.

Kanmuna oOBIKHOBEHHas IIHUPOKO Pacipo-
cTpaneHa B KaszaxcraHne, B TOM 4HCIie B €ro ce-
BEpPHBIX pernoHax. B ectecTBeHHON ¢ope oHa
BCTpEYAeTCs B JiecaX M TOPHBIX MOJyIecKax (0co-
OCHHO BO BJIQXKHBIX), KaK JEKOPATUBHOE M JIEKap-
CTBEHHOE PAaCTEHHE MOBCEMECTHO BO3/CIBIBACTCS
Ha CAJOBBIX Yy4YacTKaxX, B OKPECTHOCTSX Jad H
HACCJICHHBIX ITYHKTOB 4YaCTO AWYAa€T WU pPacCIpo-
CTpaHsieTcs 0e3 ydacTusi 4ellioBeka. B 1r00bIx

YCIIOBUSIX AWKOPACTYIIAs U KyJIbTUBUpyeMasi Ka-
JWHA JaeT BBICOKHE YpOKaW Sroj, KOTOpble HE
BCET/Ia PAIOHAIBHO HUCTIONB3YIOTCS [UIS JINYHOTO
MOTpeOICHUS ¥ IPOMBILIUIEHHOH 1epepadoTKH.

Aromer G6oratel BuTamMuHOM P (pyTHHOM),
KapoTHHOM, a BuTamuHa C B HUX Jake OOJbIIe,
YeM B alleIbCUHAaxX M JIUMOHAX (XOTsS UMEHHO LIUT-
PYCOBBIE IJIOABI SIBISIOTCS ATaJOHOM COACPKAHHS
acCKOpPOMHOBOM KUCIIOTHI). B TUI01aX KaauHBI €CTh
TaKke OyOWJIbHBIC BEIIECTBA, MEKTHHBI, OpraHu-
YecKHe KUCIOTH (YKCyCHasi, MypaBbUHas, S0JI0Y-
Has, BajJepuaHoBas). B cemeHax coxmepxuTcs
MHOTO >XupHOTo Macina (10 21%), B kope (BecHOH,
BO BpEMs COKOABHIKEHHSI) €CTh TyOHIIbHBIEC Bellle-
CTBa, CMOJIBI, OPIraHUYECKHE KHCIOTHI, TIIMKO3H]
BuOYypHUH, (raBoHousl, Butamunbl C u K (dax-
TOp cBepThiBaHUs KpoBH) [28]. Ilnoabl KaauHBI,
coOpaHHbBIE OCEHBIO (O TEPBHIX 3aMOPO3KOB) U
BBICYIIICHHbIE, IPIMEHSIOT B BHIE HACTOEB M OT-
BapOB B KAYECTBE MOTOrOHHOTO cpezacTra [29].

OpraHonenTuyeckue TOKa3aTeIl 3aMEHH-
Tens Kode 13 KaTuHbl ObLIH OIEHeHBI MOTpeduTe-
nsSMU crenyromuM odpazom. 10 6ammos 27%, 8- 9
OamtoB 9%, 4-6 GamioB — BKYCOBbIE KayecTBa
MPOAYKTa OIIEHEHBI KaK MOCPEICTBEHHBIE - OT 6
10 17%, tonpko 6% ONPOIICHHBIX HANUTOK HE
MTOHPABHJICSL.
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Pucynox 5 — IToka3zarenu 3amMmeHuTeNst KOpe U3 KAITUHBI

CpaBHHUTEIbHAS  XapaKTCPUCTHKA MPEJ-
CTaBJICHHBIX HaAMHW HAIIUTKOB U3 JI0OXa Y3KOJIUCTO-
10, OOSIPBIIIIHAKA KPOBABO-KPACHOTO, CEIUTPSIHKU
CUOMPCKOW, CHapXu JIEKAPCTBEHHOM, KaJIWHBI
OOBIKHOBEHHOM  (KpacHO#) IOKa3aHjia, YTO
HauOoJIbIlIee CXOACTBO C HATypalbHBIM Kode pe-

CIIOHJCHTBI OTMETUJIN Yy HAIIUTKa 3aMCHUTECIIb KO-
(e W3 MIOAOB crapXH JeKapcTBeHHOW. Bxyco-
apoMaTUYecKue KadecTBa KO(EeHHOro HamuTKa U3
CENIUTPSHKH CHOMPCKOW MONYyYMJI CaMyI0 MEHb-
IIYIO OIICHKY.
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3akniouenue, 6616006l

[lo pesynapraraM ompoca MOXHO CHENaTh
BBIBOJI, YTO HAIUTKA W3 PACTUTEIHFHOTO CBHIPHS
CCJIUTPSIHKY, KaJIWMHBI, JIOXa Y3KOJMCTOrO OBLIH
OIIEHEHBI KaK HAIMMTKH MEHBIIIE CXOKUMH C HaTy-
panbHBIM Kode, 3TO OlieHKa B cpeaHeM Ha 60%.
Hamutku u3 Gospeimauka Ha 70,1%. U no nan-
HBIM OIPOIICHHBIX JETYCTATOPOB, HAITUTOK, UMe-
fomuii Hanboee OpUTHHANBHBIE OpPTaHOJIENTHYE-
CKHE TIOKa3aTelld, YMEPEHHO BS3KYI0 KOHCHCTEH-
LU0, TAPMOHHYHBIN, XOPOIIO COATaHCHPOBAHHBIH
BKYC — 3TO HAIlUTOK U3 PACTHUTEIHHOTO CHIPHS
criapk, ero orneHmn Ha 80,5%.

JIaHHBIM HAIUTOK PACILUPSIET ACCOPTUMEHT
KO(peHHPIX HAIMTKOB HAMITYYIIIMMI Ka9eCTBAMH, BKY-
COM H apOoMaToM, OJIM3KMM K HaTypaJbHOMY KOode.

Takum 00pazom, ¢ y4eTOM MOTYUYEHHBIX pe-
3yJbTaTOB MOYXHO CACJIaTh BBIBOA, YTO BUIOBOC
paszHooOpasue pacrenuii [laBmomapckoit obmactu
MOXKHO PacCMaTpHUBaTh KaK ChIPhE JJIs MPOHU3BO/I-
cTBa KogezameHuTens. JlaHHBIM NPOAYKT Iep-
CIEeKTHUBEH [UIsl TPOWU3BOJACTBA U TOTPEOICHHA
JOBMHU BCEX KaTETOPUH M BO3PACTOB C YUETOM
WHAUBUAYAJTbHBIX HpOTI/IBOHOKa?)aHI/Iﬁ.
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COBEPHIEHCTBOBAHME TEXHOJIOT'MH OBE33APAKUBAHUS 3EPHA OT BPEJUTEJIEN
XJIEBHBIX 3AITACOB C IPUMEHEHUEM CBY U3J1YUEHUS

N [iD] [iD]
YIM. TVHUHEBA 2 27 4. CONUEBA

(*AnausKaHCKAil MAINMHOCTPOUTENBLHBII MHCTHTYT, Y36exncran, 170119. Anmmkan npocnext Badypa, nom 56.
2 AHAMKAHCKHI MAIIMHOCTPOUTEILHbIA HHCTHTYT, Y30ekucran, 170100, Anausxan, 3-nep. Mykanna 4)
DexTpoHHas movrta aBTopa Koppecnonaenta: dilrabotuychiyeva8087@gmail.com*

Cmambs noceaujena u3y4eHuio XiefoneKkapHulX CE0lCmE MyKU, blpadOmMAHHOI U3 006e33aparcennozo c
nomouipro CBY 3epna. B cmampe maxaice paccmampugaromcs memoovlt, KOmopvie Mozym 0amop OUeHKY Kauecmaey
u b6e3onacnocmu 3epHogvx npooykmos. Mepwi, npeonpunumaemovie 0131 OE3UHCEKYUN 3EPHOXPAHUIUWY, ACNAIOMCA
CILONCHBIMU, 00POZOCHOAWUMY U MPEOYIOm HOIHOU OCMAHOBKU RPOU3BOOCMEA, 6CAEOCHIGUE Uez0 AKMYAIbHbIM
A6NAEMCA NOUCK HOGBIX NOOX0008 0 O3UHCEKYUU RNPeOnpuamuil no Xpanenulo 3epHua, 0e3 NoaAHOu
npuocmanoeéku padouezo npoyecca. B ceéazu c Imum 3nauumenvHulil UHmMEPEC RPEOCMAGNAIOM MeEMOObl
oezunceksuu 3epua ¢ ucnonvzoeanuem CBY-uznyuenuii, snekmpuueckux noneii u Opy2ux uuuecKux memnoooes,
He mpefylowux o0CmaHoeKu npouzeoocmea. Pezynomamvl uccnedoeanuii noxazanu, Mo npPUMEHEHUE
MUKPOGOTIHO6020 0O0SIYYEHUA C BbICOKOUACHOMHBLIMU ITIEKMPOMAZHUNHBIMU NOAAMU 3HAYUMENLHO NOGLIUIAEH
Ihhexmuenocmo ynuumodicenus epeoumeneil, HAX0OAWUXCA 6 3epHe. AHANU3 6030eiiCmeUss MUKPOBOIHOB020
0071yHeHUA HA 6JIAJNCHOCHIb, COOEPICAHUE KICIKOGUHBL U MEMNEpamypy 3epHa CeUOCHIEIbCHIGYem 0 MOM, 4mo
UCROIb306AHUE IICKMPOMACHUMHBIX noJiell mowgnocmoto 180 Bm ¢ meuenue 120-160 cexyno ne enusem na
dusuko-xumuueckue xapaxkmepucmuxu 3epna. CoenacnHo oyeHKam OpPZAHONENMUKU, RPU ORMUMATLHBIX
napamempax oopadomku (180 Bm/m2 ¢ meuenue 120-160 cexyno) ueem, apomam u 6Kyc 3epHa OCMAarOmcs
HeusMeHHbIMU.

KuroueBsble cjioBa: MUKPOBOJIHBI, BPpeANTEIH, MOITHOCTD, MIIIEHULA, BJIAKHOCTh, KJIeliIKOBUHA.

MUKPOTOJIKBIH/bI PAJIMALIUAHBIH KOJJAHBIJTYBIMEH ACTBIKTBI HAH
KOPBIHIAPBIHBIH 3SUSAHKECTEPIHEH JE3UHO®EKIUAJIAY
TEXHOJOI'UACBIH KETLJIAIPY.

YI.M. TYHYHEBA, .A. COJTHEBA

(1AH11mKaH MAaIIHHA Kacay HHCTUTYThI, O30ekcTaH, 170119. Angu:kan, badyp naHFbLIbI, 56. ZAHAMKAH
HHKEHEPJIiIK HHCTHTYTBI, O30ekcTan, 170100, Auanxan, 3-nep. Mykanna 4)
ABTOp-KOpPpECIOHICHTTIH 3IeKkTpor sk romrackr: dilrabotuychiyeva8087@gmail.com*

Makana mMuKkpomonkpiHOvl neuime Oe3UHPEeKUUANAH2AH OIHHEH OHOIpINZeH YHHLIH nicipy Kacuemmepin
3epmmeyze apnanzan. Maxanada sxcapma OHiMOepiniy canacvl meH Kayincizoizin 6azanaii anramvin 20icmep Oe
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Kapacmuipviinzan. AcmulK KOUMAnapvlH 0e3uHCeKyuanay 00iviHua Kadvlidanamoln wapanap Kypoeii, Kplmoam
JHcane OHOIpicmi moivlK MOKmMamyOsbl manan emeoi, COHbLY, HIMUICECIHOE HCYMBIC NPOUECIH MOTIbIK MOKMAamnail,
acmulK, caKmay KaCcinopwolHOGPLIH 0e3UHCEKUUANAYObIH JHCAHa Mmacindepin iz0ecmipy o03ekmi 60abln maodwvliaodbwl.
Ocvizan OainanbIicCmpl MUKPOMOJIKBIHObL CIY1eNeHYO0l, IIeKmp Opicmepin yncone OHOIpicmi moKmamyowl Kajicem
emneinmin oacka uzukanvik 20icmepoi K0a0aHy apKslibl ACHBIKMbL 3A1A71CbI30aHObIPY 20icmepi aimapiviKmai
KbI3bIZYWbLIbIK,  MYOblpaodbl. 3epmmey HImMudiceaepi Heo2apvl HCUIIIKMI  INEeKMPOMAZHUMMIK  OpicmepMeH
MUKPOMOIKBIHObL CaYeNeHyOi KOI0any 0aHOezi 3uaHKecmepoi 3#coto muimoinizin aiimapnvlKmai apmmulpamusiHblH
kepcemmi. 180 Bm Kyamwut o6ap 120-160 cekyno iwiinde MuKpomonKblHObL C2YNeleHyOiH bla2A10bLIbIKKA,
K/1€liKOGUHAHBIH, KYPAMbIHA JCIHEe OIHHIH MeMRepamypacblna Icepiniy, ananusi oHvlH OIHHIH QUIUKATBIK dHcaHe
XUMUATIBIK CURAMMAaManapslna acep emneiiminin kepcemedi. buoaii onmaiinet enoey napamempnepimen (120-160
cexkynoma 180 Bm/m2) eHOenzen kezde, opzano1enmuKkanvlik 6azanayiap GoublHuia OHbIH MYyci, Xout uici ycone
0ami e32epicciz Kanowl.

Heri3ri ce3nep: MUKPOTOJIKBIHAAP, 3UTHKECTEP, KyaT, 0uIai, bUIFAJABUIBIK, [JIIOTEH.

IMPROVING TECHNOLOGY FOR DISINFECTING GRAIN FROM PESTS OF BREAD
STOCK USING ULTRA-HIGH RADIATION FREQUENCIES

'D.M. TUYCHIYEVA, *D.A. SOLIYEVA

(*Andijan machine-building Institute, Uzbekistan, 170119. Andijan city, Baburshoh street 56.
2Andijan machine-building Institute, Uzbekistan, 170100. Andijan city, 3P Mukanna 4)
Corresponding author e-mail: dilrabotuychiyeva8087@gmail.com*

The article is devoted to the study of baking properties of flour made from microwave disinfected grain. The
article also discusses methods that can assess the quality and safety of grain products. Measures taken for
disinfestation of grain storage facilities are complex, expensive and require a complete shutdown of production, so it
is relevant to search for new approaches to disinfestation of grain storage facilities without complete suspension of
the work process. In this regard, methods of grain disinfestation using microwave radiation, electric fields and other
physical methods that do not require stopping production are of considerable interest. The results of studies have
shown that the use of microwave irradiation with high-frequency electromagnetic fields significantly increases the
efficiency of destruction of pests in grain. The analysis of the effect of microwave irradiation on moisture, gluten
content and temperature of grain indicates that the use of electromagnetic fields with a power of 180 W for 120-160
seconds does not affect the physical and chemical characteristics of grain. According to organoleptic evaluations, at
optimal treatment parameters (180 W/m2 for 120-160 seconds) the color, aroma and taste of grain remain
unchanged.

Keywords: microwave, pests, power, wheat, humidity, gluten.

Beeoenue HCTIONB30BaHUEM OOpabOTKH B 3JIEKTPOMArHUTHOM

B Crparerun pa3ButHs HOBOTO Y30€KHC- nosie  cBepxBBIcOKOUactotHoro (CBY) nwamasona,
TaHa yCTAaHOBJIEHBI 33/I1a4H 10 — «...NIPOBEJCHUIO KOTOpBIA HE TpeOyeT OCTaHOBKH IPOHM3BOJICTBA.
Hay4HBIX HMCCJIEeIOBaHUI M pa3paboTKe KOHKpeET- OToT Merox ABNAETCS OXHMM M3 HambOolee
HBIX HpeIIHO)KeHI/Iﬁ B paMKax peajiu3anun TMEPCIICKTUBHBIX, HeﬁCTBYIOHIHX HCTIPEPLIBHO U
nporpaMmbl  pas3BUTHA HHHIeBOﬁ ITPOMBIIIJICH- TMO3BOJAIOMINX CHU3UTH 3aTpaTbl HA ACPATU3AIIO
HOCTH, B LENSX paclIMpeHusi 0aszbl MPOAOBOJIb- NPy  OIHOBPEMEHHOM TIOBbIIEHHH ee dpdek-
CTBEHHOT'O CBIPbS M MOJITAIHOI'O YBEJIWYECHUS TUBHOCTH. VcX0/s1 M3 9THX 3a1a4, BAXKHOE 3HAYCHHUE
00BEMOB OpPraHNYECKOi MPOTYKINH, PACIINPEHUS MMEIOT Hay4YHbIE WCCIIEJOBAHUS, HAIIpaBICHHBIE Ha
ACCOPTUMEHTa MPOAOBOJILCTBEHHBIX  TOBAPOB, paLOHAIBHOE COXpaHEHHE 3epHa, 00e33apaskeH-
MPUBJICYCHHSI 3apYOEKHBIX SKCIEPTOB B paMKax HOTO OT HACEKOMBIX-BpPEAMTENEH, U 00Jaaromero
BCTYIUIEHUSI ~ pecnyOnuky  Bo  BceemupHyro MOTPEOUTETHCKUMH ~ CBOWCTBAMH W TEXHOJIO-
TOProByIO opraHu3aimo» [1]. THYECKHUM MOTEHIIAATIOM.

B crpane mnpoBomsATCs AE3MHCEKLIHMOHHBIE Mamepuanvt u memoow uciedo8anuii
MEPONPHATHS HA TMPEANPHUATHAX O XPaHEHUIO H Hns obecnieueHns KOMUYECTBEHHOM U Ka-
nepepaboTKe 3epHa, KOTOPBIE SIBJISIFOTCS CIIOYKHBIMHU, YEeCTBEHHOH COXPAaHHOCTHU 3€PHOBBIX 3aIlacoB HC-
JOPOTOCTOSILIMMH  3TallaMH  TIPOM3BOJCTBA M Tpe- MOJIB3YIOTCSL  pa3iuuHble MeTonbl. s ne3uH-
OyIOT TIOJHOM OCTAHOBKM Ipon3BoAcTBa. 1loatomy ¢dexuun 3epHa OOBIYHO HMCHOJB3YIOTCH (u3nyec-
3HAYUTENIbHBIM WHTEpEC MPEJCTABISET METOH C KHE€ METOJIbl, OJHAKO JIaHHBIM METOJ, MPEACTaB-
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JICHHBI B CTaThe, SBJISIETCS OCOOCHHO HMHTEpec-
HBIM H3-3a2 €ro Oe3BPEeIHOCTH IS OKpYKaromei
cpempl. DTOT METOJ paboTaeT HeNmpephIBHO, 00ec-
MeYnBasi MUHIMaJIbHOE YMEHBIIEHHE 00beMa.

Ceppe3Hyro yrpo3y 3amacaMm 3epHa Ipel-
CTaBIAECT 3apakKCHWE HACEKOMBIMH, a TaKkxke
HapyIIeHUsT TEXHONOruH XpaHeHus. (OcoOeHHO
BBICOKYIO BPEIOHOCHOCTH MpOSBISAIOT TaKue
BpEIUTENH, KaK aMOApHBIA W PHUCOBBIA OJITO-
HOCUKH. B peruonHax c TemIbIM KIUMaTOM U
SJIEMEHTAPHBIMU YCIOBUSMH XPAHEHUS TOITYJIs-
WS ITUX BpPEOUTENeil, B TOM YHCIE PHUCOBBIX
JONTOHOCHUKOB, aMOAapHBIX JOJITOHOCHKOB U MeEI-
KUX MYYHBIX 4YepBeH, HMEeT TEHIEHIUIO K
Pa3MHOXXEHHUIO. JTH BpPEIUTENNd HE TOJIBKO YHHU-
YTOXKAIOT 3HAYUTEIBHYIO YacTh 3a11acoB 3€pHA, HO
U CHW)XXAIOT €ro KadecTBO, 3arps3HsAs 3epHO
CBOMMHM OCTaTKaMH, 3K30CKeleTaMH M Bbljeje-
HUSMHU. DTO 3arps3HeHHe CIocOOCTBYeT camMoOHa-
IPEBAaHUIO 3€pHAa U YXYJAIIAeT €ro TEeXHOJOTH-
YecKHe CBOWCTBA, MOCKOJIBKY OHO CIIOCOOCTBYET
3apakeHHIO0 3epHa M €ro MOOOYHBIX MPOIYKTOB
MHKpoopranusmamu [2].

OnbITEl  POBOJWIIMCH B JIAOOPAaTOPHBIX
ycnoBusix Ha Oaze [YII  «ArpomHcmekuusi»
Anmmkanckoro ¢unmana B 2021 rogy ¢ ynopom
Ha COPT O3MMOM MATKOHM MIeHuIpl Acp, JIOMy-
IIIEHHBIN K BO3/IC/IBIBAHUIO B peruone [5].

OU3NKO-XMMHYECKAE CBOIMCTBA 3E€PHOBBIX
npoayktoB oueHuBanuch coripacHo ['OCT. Co-
JepKaHhe U KayecTBO KIICHKOBHHBI MPOBEPSIINCH
B cootBercTBUM ¢ I'OCT 13586.1-68. ns 3epna
MIIICHAIIBI  MCTIONB30BAJICSl METOJN  OTIpEIeIIeHHS
KOJIMYECTBA M KaUeCTBA KJICMKOBUHBI, OTTMCAHHBIMN
B T[OCT 13586.1-68 "Myka mnIIeHHYHAS
xJyieboriekapHasi. MeTo| OIpe/ieieHns] KOJIMYecTBa
U KadecTBa KICUKOBUHBI". OTMBIBAHHE KIICUKO-
BHUHBI OCYIIECTBISUIOCH BPY4HYIO. KHCIOTHOCTB
MsKUIIa onpenensiack B coorBeTcTBuu ¢ ['OCT
5670-90 "Myka u oTpyOu mmeHw4yHBIE. MeTon
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Pucynox 1 — Bmmsane OMII CBY nznyuenus Ha
KOJINYECTBO KJIECHKOBUHBI 3€pHA MIIEHUIIBI

ompeiesieH!sT KUCJIOTHOCTH To Oonrtymke". s
m3yuenuss BiuusHUS OMII CBY usnyuenwuss Ha
KOJIMYECTBO M KayecTBO KIICHKOBHHBI 3€pHA
MIICHUIBI 3€PHO MOJBEPrajl HW3IYYEHHIO MpU
momgHoctax 100 Bt, 150 Bt, 180 Bt, 240 Br.
Wzyuenne Bmmstaua OMII CBY wm3nydenust Ha
MMOCEBHBIE KAUeCTBa CEMSIH 3€pHA MIIEHUIBI OBLIO
nposeneHo coriacHo 'OCT 12038-84 «Cemena
CEJIbCKOXO3SIIMCTBEHHBIX  KYJBTYD. Meroasl
OTIPEICIICHHSI BCXOXKECTH».

Pesynomamut u ux oocyricoenue

[Ipu pemenun npobaem, CBsI3aHHBIX C 3apa-
KEHHOCTBIO 3EPHOBBIX 3allacOB BPEAUTEISIMH,
OBUIO MPEAJSIOKEHO ONPEACIUTh Hauboee moaxo-
IsIIUe MapaMeTpsl Ne3uH(EeKUru, OPUCHTUPYSCh
Ha MOPONOJDKUTENIBHOCTh BO3ICHCTBUS 3IIEKTPO-
marautHoro mons (OMII) CBY wmommsoctn B
IUama3’oHe  MOIIHOCTEH, HEOOXOAUMBIX IS
00paboTKH CchIpba TOx oOcienoBanue. llembio
UCCIIEIOBAHUS SIBIISICTCA BBISBICHHE W YCTaHO-
BJICHUE ONTUMAIIBHBIX YCIIOBHH MHKPOBOJHOBOTO
OMII-o6e33apaknBanus 3epHa I 3P HEKTUBHON
00pBOBI C HACEKOMBIMU-BPEIUTEISIMH, 3apakaro-
HIMMU 3€pHOBBIC 3aIlachl.

Puc. 1 nmmoctpupyeT 3BOMIONUIO KIIEHKO-
BHHBI B 00pabOTaHHOM 3epHE C TeUYEeHHUEM Bpe-
MEHH U TIPU OTIPEJICIIEHHBIX YCIOBUSIX MOITHOCTH.
I[lo wmepe yBenuueHWs BpPEMEHH BBIACPIKKU
coJiep)KaHUe TJIIOTEHA IIOCTENEHHO CHIDKACTCH.
Takoe nnauTenbHOE BO3IEHCTBUE BBI3BIBAET M3ME-
HEHHUS B CTPYKTYpE KIEHKOBUHBI, YTO MTPUBOJUT K
pacmagy OenkoBoro koiutonza Mmyku. Cremo-
BaTENIbHO, 3JIaCTUYHOCTh TJIIOTEHAa CHIKAETCS,
YTO yKa3blBacT HA WU3MECHEHHE KOJIHMYECTBA TJIIO-
TeHa. HecMoTpsi Ha 3TH M3MEHEHUsI, KauyeCTBEH-
HBIHA COCTaB KJICHKOBHHBI OCTAETCSl CTAOMIIBHBIM U
COOTBETCTBYET  KOHTPOJBHBIM  [apaMeTpam,
HAOJII0JAeMBIM TP TOABOIUMON MoOIHOCTH 180
Bt/M? B Teuenue BpeMeHH 00paboTku ot 120 mo

160 cexyn.
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Pucynox 2 — Bimstune OMIT CBY usnyyenus
HA KaueCTBO KIEHKOBUHBI 3€pHA MIIEHUIBI
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Ha puc. 2 naHHble YKa3bIBAIOT HA CHH-
JKCHUE KaveCTBa IIIIOTEHA M JIeHATypalmoo Oelka
[0 MEpe YBEIUYECHUs BpeMeHU Bo3aeicTBus. 1lpu
OTMBIBAHUM KJICHKOBHHBI HE 00pasyercsi OJIHO-
pOIHAS CTPYKTYpa, U MOJUIICHTH/IHAS [Ieh OenKa
npu (OPMHUPOBAHUM TeCTa pa3BopaunBaeTcs. Hes-
HAYUTEILHOE CHIDKCHHE COJCPXKAHUSA KICHKO-
BUHBI HAONOJaeTCsl Mpu 00pabOTKE MOILTHOCTHIO
180 Br/M> u npopomkurensHocThi0  50-300
cekyHl. OmHako OBLUIO BBISBICHO, 4YTO KJICH-
KOBHHA JIEMOHCTPUPYET TMOBBIIICHHYIO 3J1aCTH-

yHOCTh B Auana3zoHe 50-80 exunwuil. IlomyueHnas
KJIEHKOBMHA OTHOCHUTCS K Tpymme Il (ymepeHHO
CHJIbHAS) ¥ CO BpEMEHEM TEePSIET AIACTUIHOCTb.

Ha xommyecTBO  KIICHKOBUHBI  BIIHSICT
HACXOHOE KadecTBO 3epHa [4]. DTa B3amMMOCBS3b
rpadpuueckn m3zobpakeHa Ha puc. 3. llyrem
aHai3a 3aBHCUMOCTEW ObUTH BbIABIICHBI 3 dek-
TUBHBIC PEXKHUMBI JIC3UHCEKIIUU HA IOBEPXHOCTHU
pearnpoBanusi. Kpome TOro, mpu MOBBIIIEHUH
YPOBHS MOIIHOCTH HaOmogaeTcss HeOobIIoe
CHIDKCHHE BIIQYKHOCTH 3€pHa.
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Pucynoxk 3 — Bimsinne DMIIT CBY o6e33apakiBaHuisi Ha MOKa3aTesb BIaXHOCTH 3epHa

Msl uccneoBad (PU3UKO-XUMUYECKUE H
XJIeOOTIeKapHble  XapaKTePUCTUKH  3€pPHOBOI
Macchl IMIICHUNOBI. bBBIIO H3yYeHO BIUSHHE
ne3nHpexkunn Ha (U3UKO-XUMHUYECKHE CBOMCTBA
3epHa. CornacHO TMOJNyYE€HHBIM JaHHBIM, TPH
BozaeiicteBun OMII CBY-u3myueHuss Ha 3epHO

YXyALIEHUs] KayecTBa 3epHa HE ObUIO BBHISBJICHO.
B tabnure | npeacraBieHsl NOKa3aTeNIn KauecTBa
KOHTPOJIbHBIX 00pa3LoB 3€pHA M MPOLYKTOB €rO
nepepadOTKU, TOJyYeHHBIX W3 OJHOM NapTHH
IIOMOJIA.

Tabmuna 1 — Ou3KMKO-XUMHYECKUE TOKa3aTelld MyKU H Xi1eba (MoTydeHHOH U3 00e33apaKCHHOr0 3epHa IIICHHULBI C
npumenenreM DMIT CBY usnyuenus npu moisocTty -180 B1/M?)

HaunmenoBanue 00LeKTAa

Myka u3 3epHa
Ne NIIEeHUIbI IOMOJIbHOM
NAPTHH

Myka u3 3epHa MIIeHUIbI
nociae SMII CBY uzny4yeHus

Myka mojy4eHHasi H3 00e33apakKeHHOTr0 3epPHA NMIIEHNIbI ¢ IPHMEHEeHUEM

OMII CBY u3sy4yenusi npu MomuocT -180 Br/m?

Brnaxxnocts, % 10,5 10,5
2 | KonnuecTBO KIEHKOBUHEI, %0 28 27
3 Tlokazarens, eq. MJIK 85 84

X160 BbINe4YeHHBIH U3 00€33apakeHHOr0 3epHA
OMII CBY u3siy4enust npu MomuocT -180 Br/m?

NIIEeHUIbI ¢ MIPUMEHCHUEM

4 | KuCIOTHOCTh MSKHINA, TPAI. 3 3
5 [opucrocts Msikuma, % 69 68
6 BraaxuocTts Msakuma, % 45 43
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Tabmua 1 mokaspiBaeT, 4TO MyKa U XJeO,
MOJTyYeHHbIe U3 3€pHa MIISHUIIBI, MPOAe3nH(UIIH-
pOBaHHOTO ¢ TIOMOIIEI0 IMII-MUKPOBOIHOBOTO
W3IIydeHHs, COOTBETCTBYIOT CTaHAAPTaM, YCTaHO-
BJIEHHBIM HOpMaTHBHBIMH AokyMeHTamu (HT).

Taxkxe Obput0 m3ydeHo BimsHUE OMII
CBY-u3nyueHns Ha MOpopacTaHue CEMsH IIIIe-

HUIBL. VHTPUTYIOIMM acneKkToM Oblia OICHKA
JKM3HECIIOCOOHOCTH CEMSIH ISl ITOceBa, 0COOEHHO
B CLIEHAPHSX, MPEANONAraoIinX KOPOTKOE BPEeMs
XpaHEHUs W  TOCJIeyOOpOYHOE  CO3pEBaHUeE.
PesynbTathl mpopanuBaHus CEMSIH MPEACTaBICHBI
B Tabauie 2.

Tabmuna 2 — Biustaune OMIT CBY u3nyueHuns Ha IOCEBHBIE KAYECTBA CEMSIH 3€PHA ITIIEHHUIIBI

HaumenoBanue 3HaueHue NoKa3aTeJiei
Ne |  mokasaresiei Ilo HA | Pakruuyecku HJI Ha MeToAbI MCIILITAHMI
1 2 3 4 5
Benuuuna momuoctd IMIT CBY usnyuenus W-180 Bm/u?, Bpems 06padoTku 1-120 ¢
1 DHeprus pocra, 95 95 T'OCT 12038-84 «CemeHa cenbCKOX03IMCTBEHHBIX KYJIbTYD.
% MeTo1pl Onpe/IeNICHHS] BCXOKECTH.
2 Bcexoxects 92 95 I'OCT 12038-84 «CemeHa CeNbCKOXO3SHCTBEHHBIX KYIBTYP.
3epHa, % MeTo11 OIIpe/IeNICHHS] BCXOKECTH.
Bemnunaa MontHocT IMIT CBY m3nygenns W-180 Bm/w?, Bpems 06pabotku 1-160 ¢
3 OHeprus pocra, 95 93 I'OCT 12038-84 «CemeHa cebCKOXO35ICTBEHHBIX KYJIBTYP.
% MeToab! onpeaeneHus BCX0XKECTH.
4 BcexoxecTs 92 95 T'OCT 12038-84 «CemeHa cenbCKOX03SMCTBEHHBIX KYJIBTYD.
3epHa, % MeToab! onpeieIeHUs BCX0XKECTH.
KonTtpons
5 OHeprus pocra, 95 95 I'OCT 12038-84 «CemeHa CenbCKOXO3SIMCTBEHHBIX KYJIBTYP.
% MeTo/1b1 OIpeNIeNICHHs] BCXOKECTHY.
6 Bcexoxects 92 92 I'OCT 12038-84 «CemeHa CenbCKOXO3SIMCTBEHHBIX KYIBTYP.
3epHa, % MeTo/1bI OIIpe/ICNICHHS] BCXOXKECTHY.
Ananu3 Tabmuupl 2 TOKa3BIBaeT, YTO IIPU Mmacc. Anamn3 BiuusHus OMII CBY Ha BIakHOCTH,

momHOcTH 180 BT/M2 M mpomomkurensHoctH 120
CEeKYHIlT DJHEprus pocTa © BCXOXKECTh MPOIYKTa
HaxoJsaTcs B npenenax 92-95%. DxcnepuMeHTaabHbIE
JAHHBIC TOATBEPKIAIOT, YTO MPEIIOKECHHBIC Mapa-
METphl HE OKa3bIBAalOT HETaTHBHOTO BIMSHUS Ha
Onoxumuueckuid cocraB 3epHa [6-8]. OmbITHBIC
00pasIibl TOKa3aaHk, YTO BCXOXKECTh CEMSH COOTBET-
CTBYET HOPMATHUBHBIM M TEXHUYECKUM TpeboBaHusM. B
mporeccax Je3uH(PEKIUH C HCIONb30BAHUEM MOII-
Hoctu 180 B1/M2 B tewennme 120 m 160 ¢ sHeprus
pOCTa U BCXOXKECTh CEMSH COOTBETCTBOBalla HOpMa-
TUBHBIM CTaHAAPTAM.

Ha mpoTspkeHMH BCEro HCCIENOBaHUS IONY-
YeHHBIC JITaHHBIC COOTBETCTBOBAIM HOPMATHBHBIM
CTaHJapTaM KauecTBa CEMSIH 03MMOI MIIEHUIbI Mocie
o0Oe33apaxkuBaHusl ¢ wucnonb3oBanneM OMIT CBY
[9,10]. CnenoBaTenbHO, HCIOIL30BAHUE MOIIHOCTH
180 Bt/M2 B Teuenme 160 ¢ cumraercs I€IIECO-
00pa3HbIM, TIOCKOJIBKY OHO MPUBOJMUT K ONTUMATbHON
BcxoxecTH (95%) npu COXpaHEHHH KHU3HECIIOCOOHOC-
TH CeMSH TPOIC3UHPUIIMPOBAHHOTO 3€PHA MIIIEHUIIBI C
TIOMOIIBI0 MUKpOBOHOBOTO OMIT [11,12].

HawnbGonee s hekTHBHBIE pEKUMBI BO3IEHCTBHS
JUTSL MUKPOBOJHOBOM Je3MH(EKIINU COCTABISIOT OT 120
10 280 cexynn mpu momHocTH 180 B1/M2. Pesynbrars
HCCIIEIOBAaHUM  CBUAETEIBCTBYIOT O  TOM,  YTO
npuMeHenne OMII CBY cyliecTBeHHO yCUIHBaeT
YHUUTOXKEHUE XPAHSIIIMXCS BpEAMUTEIeH U3 3€PHOBBIX
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KJICHKOBHHY ¥ TEeMIlepaTypy 3epHa IIOKa3bIBaeT, 4TO
BO3/IeiCTBHE AJIEKTPOMAarHUTHBIX II0JICH MOIIHOCTHIO
180 Bt wu pgourenbHOCTBIO  120-160  cexyHp
COOTBETCTBYET HOPMAaTHBHBIM TPEOOBaHMSM K (HH3HKO-
XUMHUYECKUM cBoMcTBaM 3epHa [13-15]. [lo nanHbBIM
OpPTraHOJIENTHYECKUX  OIICHOK, TPH ONTUMAIBHBIX
yeaoBusix (180 Br/m2 mpu 120-160 c) uBer, 3anax u
BKYC 3€pHa IIPU MHUKPOBOJIHOBOH 006pabOTKe OoCTaroTCs
HEM3MEHHBIMU.

3axnrouenue, 616000t

KoppekrrpoBka nHIeKca aehopMaliy KieiKko-
BUHBI 3€pHAa IIOCPEICTBOM BO3JCHCTBHUS MHKPOBOJI-
HOBBIX DMII OTKpBIBaeT MOTEHIMAN JJIsl IPOM3BOACTBA
MYKH C OCOOBIMH TE€XHOJOTMYECKUMH XapaKTEPUCTH-
kamu. IlpoBeneHHble  HCCIENOBaHUS  MO3BOJIUIN
YCTaHOBHUTB, YTO PEKHMBI AE€3WH(EKINH BIMSIOT Ha
0EJIKOBO-TJIIOTCHOBBIN KOMIUIEKC 3€pHa, INPHBOIS K
M3MEHEHHMIO Ka4yeCTBa KICHKOBHHBI TPH OMpeAesIeH-
HBIX TapaMeTrpax. lccrnemoBanue ONTHMAIHHOTO
Bo3zeiicTBUs OMII MHKpPOBOJIHOBOTO H3IIydeHHUs Ha
TECTOBBIE XJI€OOOYIOUYHBIE H3AETHS BBISBHIO ITOBBI-
IICHHYI0 BOJIOTIOTJIONIAIONIYI0 CHOCOOHOCTh MYKH H
MOBBIIIEHHYI0 ~ TOPHCTOCTh  xieba W3  MYKH,
00paboTaHHOW B MUKPOBOJIHOBOH HEYH.

Pexxnm Oonee Huzkoii sxcnozunuu IMIT CBY-
nanyuennss npu 100 Bt/M2 Moxker He obecneduTh
Je3uHCceKnupyoonero 3¢¢exkra, HO coxpaHseT 0e3
W3MEHEHHMsT  XJIeOONeKapHble  KadecTBa  MYKH.
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OKCIEepPUMEHTAIBHBIC PE3YNbTaThl IOKA3bIBAIOT, HYTO
pasnuusble pexkuMbl OMII MHKpPOBOIHOBOTO H3Iyde-
HUS Ha 3€pHO MOTYT pEryjJupoBaTb HE TOJIBKO
CHIDKEHHE 3apak€HHOCTH 3€pHa BpEIUTEISIMH, HO U
KOPPEKTHPOBaTh XJIEOOIEKapHbIE CBOWCTBA MYKH C
HEONTUMAaJbHBIMU  XJIEOONEKAPHBIMU  XapaKTepHc-
THUKaMH [T IPOU3BOJICTBA XJ1€0a BBICOKOTO Ka4ecTBa.
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ET OHIMJEPI TEXHOJIOT'USICBIHIA SKCTPYATAJIFAH AKYbI3 TEKCTYPAJIAPBIH
OHAIPY INPOIECIH MOJAEJBAEY ’K9HE OHTAUJIAHABIPY

2B I BACHIIEHKO 2 . ‘[II 4. AB)KAHOBA =

LK M. BVKAPBAEB

([iD
'"A. Y. KATAIIIEBA ¥ | 'A.A. KVJIAUTIFEKOBA*
(* AK «AJMaThbl TEXHOJIOTHSUIBIK yHHBEpcHTeT», Kazakeran, 050012, Anmarsl K., Tose 61 k-ci., 100
?Boponexckuii rocy1apcTBeHHbII YHUBEPCUTET HHKeHEePHbIX TeXHOJIOIHI,
Poccus 394036, BopoHe:x K., np. PeBostonuu, 1.19)
ABTOP-KOPPECTIOHACHTTIH 3eKTpoHIbIK nomTackl: akO4erke22@gmail.com™*

JKkcmpyomanzan aKyvl3 meKkcmypanapvin OHOIpYy npouecinoe opmanvlK KOMROZUWUANGLIK (opmanvl-
QUHANMATIBL  HCOCHAPObl  KOJIOAHA OMBIPbIN, KON (AKmMOopavl IKChepumMeHmmi dcocnapiay aodicmemeci
Kapacmulpoliovl. Kymvicma IKcmpakuyus KuHemMuKacolHblH Hezi3ei akmopnapza (Kadoammolyy Ouikmici,
epimkiumin K032a1blC HCbLIOAMObIbl, OonueKmepoiy Kacuemmepi) dcoHe napamempnepze (iwki ouggysusn
KoIhpuyuenmi yncane 60UNLIK apanacmulpy KodIgpuyuenmi) mayenoinikmepin any yuiin IKCMPaAKyus nPoUeciniy
Kabamuvinoa macca aimacyoblyy MamemamuKkaiblK Mooei Kypoliovl. 3epmmey HbICAHbl penminoe Kapacopa axyvl3
KOHuyenmpamsl Koa10ansl1ovl. Kapacopa-oyn wvin maninde kepemem ocimoik, on 603iHiH Kacuemmepine
bainanvicmel 0H0ey OHEPKICIOIHIY Ipmypai cananapvlHoa KOA0AHbLI1A0bl, COHbIMEH KAmap Mainap, myKsmoap,
aKysl3 Kocnanapwvl mypinoezi KOn@yHKyuonanovl mamax, onimi 6oavin maodwinaovl. Kapacopa axywizza oait 2ana
emec, COHbIMeH Kamap 0i30i maduzu mazamoblK, MATUIBIKIAPDMER JiCoHe RAoanbl Mail KblKblLI0APbLIMEH
Kammamacels emeoi, Oyn Kapacopa axybizbl OHIMOEPIH 6€2eMmAapuaHObIKINGD MEH 6e2emapuanuibliap yuiin
naiioanvt mazamovlx oanama emeodi. Ocvl Kacuemmepine opaii 0i3 Kapacopaoan masa IKCMPYOMAn2an axyvl3
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meKkcmypanapvln RAuOANAHYObl HCOCNAPNAOBIK HCIHE RAUOANAHY CIUKECMIZIH MAdy yuiin Mamemamuraivik
MOOEb HCACAODIK,

Herisri ce3nep: MaTeMaTHKAJBIK MOAe]b CIHKECTIK, ’KOCNAP SAPOCHI, KYJIIbI3 HYKTeslepi,
MaTpuua, perpeccusi Ko3gpuumneHTi, AMcNEepPcUsi, KPUTUKAJIBIK, OHTAlJIaHIBIPY MapaMeTpi.

MOJAEJIUPOBAHUE U OITUMU3ALINSA TPOLECCA ITPOU3BOJACTBA
IKCTPYJAUPOBAHHBIX BEJIKOBBIX TEKCTYP B
TEXHOJIOI'MM MACHBIX ITPOJAYKTOB

'K.M. BYKAPBAEB, *B.H. BACHJIEHKO., YIIA. AB)KAHOBA,
YA Y KATAIIIEBA, *A.A.KYJIAUTIFEKOBA*

(*AO «AnMaTHHCKMIi TeXHOJIOTHYeCKHii yHuBepcuTeT», Kazaxcran, 050012, r. Aamarsl, yii. Toue 6u 100
’Bopone:kcKuii rocy1apcTBeHHbIH YHHBEPCATET HHKEHEPHBIX TeXHOJIOTHIA,
Poccust 394036, r. Bopoune:x, np. Pesosionuu, a1.19)
DJeKTPOHHAs MOYTa aBTOPa KOPPECIOHCHTA: erema_gera@mail.ru®

B npouecce npouszeoocmea mexcmyp IKCmMpPyOUpOBAHHBIX 0€1KO8 MEMOO MHO20ZPAHHO20 IKCHEPUMEH-
ManbHO20 NAAHUPOGAHUA DPACCMAMPUGANCA C UCHOJIb308AHUEM NIAAHA PEYUOUGO8 UEHMPATbHOU KOMROZUWUU.
Buvina cozoana mamemamuueckas mooens Macco020 00MeHA 6 cjioe npouecca IKCMPAKUUU Onsa NoaAydeHus
OCHOGHBIX (PAKMOPO6 KUHEMUKU IKCIPAKYUU (Cnoil cnos, cCKopocms pacmeopumens, 4acmuysl U Kogpuyuenm
np000IbHO20 cmewmusanus) K napamempam (Korpgpuuyuenmor enympenneii ougpgysuun). Kouuen-mpam oenka
Kapacopa ucnonv3oeanu 6 Kauecmee odovekma uccinedosanus. Kapacopa - smo oeiicmeumensno 3ameuamenvroe
pacmenue, Komopoe UCHOIb3YemCcA 6 PA3IUYHBIX 0071aCmAX NPOU3EOOCHEd, A MAKMice MHO20(YHKYUOHATbHbIE
nuuesvie NPOOYKmbul 6 guoe HCUpPos, ceman, denkos. Kapacopa obecneuusaemnae ne moavko 60zamuvim 6eakom, HO
C NPUPOOHBLIMU RUUYEGHIMU B0JIOKHAMU U 300PO0GLIMU HCUDHBIMU KUCIOMAMU, YMoO Oelaem 0e1KU KaHACODPbL
NOJIe3HBIMU 017 8ezemapuancmea u eecemapuanyes. H3-3a smux Kauecme mvl NaAHUPYeM UCHOJIb308AMb YUCHIbIE
IKCmpyouposantsle mexcmypol 6enxa uz Kapacopor u paspabomanu mamemamuyeckyro mooenib, Umoosl Haiumu
coomeenicmeyrouiee uCnonb306aHue.

KiioueBble c10Ba: COOTBETCTBHE MaTeMaTH4YeCKoOii MOA€C/JHU, TOYKH IIJIaHA, 3BE€31HbIC TOYKH,
maTtpuuna, K03(l)(l)l/llll/leHT perpeccun, IuCrnepcusi, KputTuniecKkas HaCTpoﬁKa ONITUMMU3AIIUH.

MODELING AND OPTIMIZATION OF PRODUCTION PROCESS OF EXTRUDED PROTEIN
TEXTURES IN MEAT PRODUCTS TECHNOLOGY

'K. BUKARBAYEYV, *SH.A. ABZHANOVA, ?V.N. VASILENKO, A.CH. KATASHEVA,
'A.A. KULAIPBEKOVA

(*Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100
2\Voronezhsky State University of Engineering Technology, Russia 394036, Voronezh, pr. Revolution, d.19)
Corresponding author e-mail: erema_gera@mail.ru*

In the production of extruded protein textures, the method of multifaceted experimental planning was
considered using the recurrence plan of the central composition. The work created a mathematical model of mass
exchange in the extraction process layer to obtain the main factors of extraction kinetics (layer, solvent velocity,
particles, and longitudinal mixing coefficient) to parameters (internal diffusion coefficients). Carasora protein
concentrate was used as the object of the study. Carasora is a wonderful plant, which is used in various fields of
production, as well as multifunctional food products in the form of fats, seeds, and proteins. Carasora provides not
only rich protein, but also natural dietary fiber and healthy fatty acids, which makes carasora proteins useful for
vegetarians and vegans. Because of these qualities, we plan to use pure extruded protein textures from carasora and
have developed a mathematical model to find appropriate uses.

Keywords: mathematical model fit, plan points, star points, matrix, regression coefficient,
variance, critical optimization setting.

Kipicne nepiHiH Oipi Kasipri yakbITTa arpOeHEpKaCiITIK
AybUT IIapyaliblIbIFbl IMHKI3aThIH KaiTa KeIIEHHIH KalTa eHJey caiajapblHIa O0achiM
OHJICY/IIH HEFYPJIbIM  TEpPCIEKTUBAIbl  TACLI- OOJIBINT CaHAJNATBIH JSKCTPY3Us TMPOIeci OB
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Tabbutanpl. bBynm  mpomecc mmki3at  Typliiepi
OOWBIHIIIA Ja, MaWbIH OHIMAEp MEH >KapThUIai
(habpukaTtTap yuria ae oMOeoann OOBITT caHaIa bl
DKCTpy3usl TEXHOJOTHACHIHBIH Oip OaFbIThI-TaMaK
KOHE JKEM TeKCTypaJapblH eHaipy. Tepmo-
IIACTHUKAJIBIK JKCTPY3HUSHBIH SCEpiHEH MIHMKi3aT-
THIH aKybl3 KOMIIOHEHTTEpI JeHaTypaluusIiaHaibl,
Il MaKpOMOJIEKyNalapAblH iMKi OailaHBICTaphI
KaiiTa TorracTeIpsimansl [1].

Tamak eHepkociOiHAE BKCTPY3Usl TEXHH-
KachlH KOJJaHy Kasipri yakbITTa KeNTereH
TEXHOJIOTFSUIBIK ~ TIPOIECTEPIi  KYIICHTIT KaHa
KOWMai, COHBIMEH KaTap IOCTYPJl TaFaMIIapiabl
0albITy VIIIH KOJJIAHBUIATBIH TEKCTypalapIblH
KaHa TaraMIbIK KOMITO3MLMSUIAPBIH  JKacayFa
MYMKIiHZIK Oepeni. Taram TekcTypachl eHAipicCiHIH
JaMy — TEHISHIMsIapbl, COHJAW-aK  OJapIibl
caTylIblH OJIEyeTTI HapbIFBIH Tajjay Ooamakra
OCBHI TYPAETI OHIMIEpHi Kypamaliac eT oHIMIEpiH
kobanay KesiHAe MaHbBI3[ABl OPBIH aJaThIHBIH
kepcereni [2,3].

ET TONTBIpFBIITapEl MaliChI3IaHBIPBIT-FaH
Oypmiak yYHBIH HEMece YHIBl OKCTpPyATay
MPOIIECiH/Ie aNbIHAIbI, TEKCTYpaJaHFaH TaFaMIbIK
aKybI3IapIbIH Kol OeJiriH Kypaiabl, 0yJ1 eHiMaep
eTIICH HEMEeCE €T SMYJIbCHIIAPHIMEH TOJITHIPFBILI
perinae 20-30% nenreiine Hemece OJaH >KOFaphl
JIeHreiie KOCBIN apanacTelpbiiansl. ET aHamor-
TapbIHBIH CBIPTKBl TYPi, KYPBUIBIMBI JKOHE IoMi
OolibiHIIa eTKe yKcac Oomaapl. Omap OYIIIIBIKET
TiHIHE yYKcac KabaTThl KypbUIBIMFa wHe, Oipak
OHIMJIEp aCCOPTUMEHTIH KeHEHTy XoHe Oanama
memimMaepai i3aey ap3aH jkoHe (DYHKIIMOHAIJIBI
aHaJIOrTap.Ibl i31eyre MOXOYp eremi [4].

Kapacopa akybI3bIHBIH TaraMJIbIK KYH/bI-
JBIFBI MEH KOJIAAHBUTYBI aKyBI3IbIH KYPBUIBIMBI
MeH (QYHKIMOHAIIBIK KACUSTTEPIMEH ThIFbI3
0ailyIaHBICTBI. A3BIK-TYIIK OHIIPYIIIEP] TpaHoa,
SHEpPreTHKANBIK OaTOHIap, MakapoH eHiMmepi,
OanMy3nak, cyT JkoHe T.0. COHBIMEH Karap,
TYKBIMJAD  TEKCTypachl  OOWBIHIIA  CalaHbI

y=b,+ ibixi - ibijxixj + Zbﬁxf,
i=1 /

i<j

KaKcapTy YIIiH KOCMaHbIH  (yHKIHOHAJIIBI
WHTPEIVeHTI peTiHne maijgananyra OoJaThiH
eHiMIep kacanapl. KapacopaHbIH —apTHIKIIBI-
JBIKTapBI 3epTTEAreHIMEH, OYJI TaKbL1 Typaibl oIl
ne kem Hopce Oimyre Oomamer. Kapacopa
TYKBIMIAPBIHBIH KacHETTepi JKoHE OJIApIIbIH TaMaK
- KEeM peTiHAE e3apa OpeKeTTecyi OoJarakTa
KaOBULIAHBIN, 3aHAbl TYpHAE MaiinanaHyra ocep
eremi. Kazipri yakeirta Eypomameix  Omak
Kapacopa TYKBIMBIH TEK TaMakK ©HEepKaciOiHze
KONmaHypl Makyiaaasl. Ochl IMIapTTapra coiikec
TeK MaH, aKybl3 JKOHE YH/BI MHIPEIUCHT PETiHAe
3aHJIBI TYPHE KOCyFa HEMece TaMak OHiMi peTiH/e
naiigananyra 6onansi [5].
3epmmey mamepuanoapvl men a0icmepi
Koifbran MakcaTThl IIemly YIIH — Kel
(hakTOpJIBl IKCIIEPUMEHTTIH MATEMATHUKAIBIK SKOC-
mapjay omicTepi  KONJIAHBUIIABL MaTeMaTHKAIBIK
YKOCTIAPIIAYIBIH TIOIMHOM TYPIH/IE SJ1iCi YCHIHBITA/IBL.
OMIMPUKAIBIK  MAaTEMaTHKAIBIK —MOZCIb/I1
ay YIIiH OpPTaIBIK KOMIO3ULMIIBIK (hopManapra-
eKiHIIl perTi alHaIManmbl sKocmapra colikec 2°
(hakTOpIBIK SKCTIEpUMEHT Kyprizimeni. Toxipnbe-
JepmiH peTi OaKbUIaHOAWTHIH — MapaMeTpiepiH
IKCIIEPUMEHT HOTIIKETIepiHe 9cepiH OONIBIPMaUTHIH
Ke3/IeHCOK CaHIap KecTeci apKbUIbI TaHJAIapl.
OkcrepumMeHTTiK Aepextep Mathcad 15 Garmapna-
MaJIbIK KacakTaMachIMeH eHzenei [15].
DKCHIEpUMEHT HOTIKENIEPIH OHJIeY Ke3iH-IIe
KeJIeCl CTAaTUCTHKAIIBIK KPUTEPHIANIEp KOJIIa-HbUIIBL:
JICTIEPCHSUIAP/IBIH, OIpTEKTLIIrH Tekcepy - Koxpen
KpUTEpHiii, perpeccus TeHIEY-JIepiHiH Kodpdu-
[UEHTTEPIHIH MaHBI3IBUIBIFBI-CTHIOAEHT KpUTEp-
Widi, TEHJIEYNepIiH colkecTiri-Duiep KpuTepuiii.
MareMaTHKaIbIK MOJET SKCIEPUMEHTT-
epre HeTI3[eNreH CTaTUCTHKAJIBIK O/iCTepMEH
TaOBUIFAH perpeccus TeHJEYl TYpiHAe OoJabl.
3epTTeNeTiH MPOIECTIH MaTeMaTHKAJIBIK MOJIENI
eKIHII Jopexesi MOJMHOM TYPiHIE YCHIHBIIAIBI
[12,13] »xoHe keneci hopMyaaMeH aHBIKTATAIbI.

(1)

N
i=1

DKCHEePUMEHTTIK JIePeKTep/Ii CTATHCTHKAIBIK OHICY Kypriziuai [6].

CkaysIpibplK  OHTalnmaHaelpyra Oip Kpute-
puiiai (Herisri) Oesin KepceTy JKoHe KaJlFaHAapblH
LIEKTEyJIep CaHaTblHA aynapy HeMece MaKCaTThl
KPUTEPHIIEP/IiH KHUBIHTBIFBI TYPiHJE >kKahaHIbIK
KpUTEpUI KYpY apKbLIbl ajaMbl3. by xymsicTa
OJIIIEMENT] 91C KO TaHbUIa b1,
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Homuoicenep scone 01apovt mankpliay

Kazakcran PecryOnukackiHIa KapacopaHsI
eHJIey JaMyJIbIH 0acTaIlKel Ke3eHaepiHae Typ. [mki
HapbpIKTa Kapacopa ©HIMIEpPIH OHIIpYyIIijIepae
0aCeKeNecTIK KOK, JETeHMEH OFaH CYPaHBIC Korl.
Kaiita eHmey OaFbIThIH JAMBITY Camajibl MIHKi3aT
OHJIIpy KOJIEMiH YIIFaiTy jKoHEe 3aMaHayH OH/IPICTIK
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KyaTTapJibl iCKe KOCY Ke3iH/e FaHa MYMKiH Oepe/ti.
AKybBI3 TEeKCTypallapplH OHIIpy YVIIIH Kapacopa
AKybI3bIHBIH KOHIICHTPATHIH KOIJIAHFaH JKOH, Ol
MainapAbl CybIK CHIFBIN ajfaHHaH KeiH Kapacopa
TYKBIMBIHAH ayTbIHAIBL. 100 MUKpOHHAH a3 OeeK-
Tepre JeWiH YHTaKTay >KOHEe WHEPIMSUIBIK cerapa-
LUsIAy apKbUIBl Ta3apThUIFAH YKOFapbl aKybI3Ibl
OHIM albIHAJIBI, OJ1 OACTANKbI KYPaMbIH TOJBIFBIMEH
CaKTaiiipl, OWUTKEHI OJ TeMIepaTypalblK HeMece
XUMHUSITBIK OHJIeY IeH oTewi [7,8].

Okcrpy3usi— Oyl Kby MEH Macca
anMacyablH KypZeli Tporeci, OHBIH OapbIChIH/AA
JKOFapbl TEMIIEPaTypa MEH KbICBIMHBIH OCepiHeH
Tepi SHEPTUSACHIHBIH JKbUTYy SHEPTUSIChIHA AYBICYBI
KYpeni, Oy MaTepHaliblH caraiblK KOPCeTKill-
TEpiHIETi OpTYpii TEpPEeHIIKTerl e3repicTepre
oKkeneni (aKybI3AapAbIH JCHATYPaLUsCHl, Kpax-
MaJIZIbIH JKeTIMACTyl jKoHe 0acKa OMOXMMMSIIBIK
esrepicrep) [9]. ©Osrepicrepmin cumatel MeH
TEePEHJIIT JKOHE OJIapJbIH OHIM camachlHa acepi
9KCTPY3Usl TIPOIECIHIH PEKUMIHE MKOHE OHBIH
Y3aKTBIFbIHA OaillaHBICTBL. Byl yImiH 3KCTpy3us
MIPOLIECiH COHEYiH 0achIM HOTHIKECIH OHTalIaH-
IOplpy — Oyl TIpOLECTIH €H JKakchl HeMmece
OHTAMJIBl IIAPTTApblH TaHAay. byjl maprrapibiy
aHBIKTaMacChI OipKaTap mapaMeTpiepIiH (MbICAIBI,
TeMIIepaTypa, KbICHIM JKOHE T.0.) OHTaMJIbI
MOHJIEpiHe Tayemli 00JIybl MyMKIH OHTANIaHIBIPY
KpUTEepUiiiH TaHAayMeH OaitmaHbicThl. Kepcerin-
TeH TmapaMmeTpiiep apacblHIa oJeTTe Kypueni
OaiimaHpic  OONFaHABIKTaH, OYJI  TIPOIECTIH
TUIMIIITIH JKaH-)KaKThl CHUIATTAWTBIH OipbIHFail
KPHUTEPHIAI TaHIay 16l KubIHAaTaae! [10,11].

3epTTey HBICAHBI PETiIHJIE Kapacopa aKybl3
KOHIIGHTpaThl KoJiaHbUIIbl. Kapacopa TyKbIM-
Japhl JICHCAYNBIKKA JKOHE BIKTHMAT eMJeyre

N N
y=0, +Zb,.xl. +Z
i=1

i<j

MYH/IaFbI:

bo-kapacTeIpbuTBIl  OTBIpFaH  (hakTopIap
opTamia,  «HeNAIK»  JAeHreinepme — OonraH
Karjaiaa okayanTblH —opTamia MOHIHE  TeH
TEeHJCYIIH epKiH MYIIECi;

X — Jkayam (QYHKIUSACHIH aHBIKTAHTHIH
XKoHE e3repyre OOJaThIH (aKTOpIapAbIH AyKbIM-
JlaJiFaH MOHJEPI;

I, ] — bakTopaapablH HHIEKCTEDI;

bi — cBIBBIKTBIK TepMmuHAEpAeTi K0d(du-
[UCHTTEP;

bij — exi dakropnbl e3apa opexeTTECY
koa(dumeHTTepi, eKIHIIICIHIH ramachl

b.xx
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N

2

iy +zbiixi )
i=]

Oipkatap ocepnepMmeHn OalnanbsicTel. Kapacopa
TYKBIMIApBl ~ KaTepial  ICIK, HEBPOJIOTHSIIBIK
aypynap,  WUMMYHOMOJYJSIIUSUTBIK  9cepliep,
acKazaH-ilIeK >KOJIAapbIHBIH OY3bUTYHI, JTUMUATEP
aIMacybl, JCPMATONOTHSIIBIK —aypylap KOHE
KYPEK-KaH TaMbIplapbl JICHCAYJBIFBl  CHUSKTHI
CO3BUIMANIBI  aypyJapAblH alJblH alyFa KOMEK-
TECeTiH aHTHOKCUAAHTTapFa Oail.

Kapacopa  emimaepi ©Oapram  caifbiH
maiiianel TaraM peTiHAe TaHbUTyda. TyYKbIMIAp
KYpaMbIH/Ia KEHUT CIHIMII aKybI3Jap, JHIUAITED,
INIKMK, epiMeilTiH TammbIKTap MEH KeMipcynap
Kell OONIaTBIH MaWJaNbl JUETaNbIK K3 OO
tabbanpl. Onmap omera-6 IIKMK-man owmera-3
[NIKMK-ra pneiiin Komainbl apakaThIHACKa We,
aJaMHBIH TaMaKTaHyblHA ©TE KOIAIIbl IKOHE
KYPEK-KaH TaMbIpiapbl aypylapbl, 5K3ema, il
KaTy, aTomusl >KOHE KaTepii icik aypyJapbiHa
KoHe Oacka aypyiapra kemekreceni. Kapacopa
OCIMIIK 3aThIH OPTYpJi TaramJapAbl JaibIHIAY
YIIiH maiijgananyra Oonanbl. Kapacopa eHimi-
KYpambIH/Ia Kapacopa KOMIIOHEHTTEpi Oap >KoHe
MEIUIMHANBIK ~ToXKipuOene Maimap, MalMeH
TONTHIPBUIFaH Kamcylanap HeMece TyHOanap
TYpiH/Ie TYTHIHBUTYbl MYMKIH TaFaMJIbIK OHiM.

DKCTpy3usl TIPOLIECiHE dcep eTETiH SpTypIIi
(bakTOpMapIBIH ©3apa OPEKETTECYIH 3epPTTey YIIiH
9KCTIEPUMEHTTI  JKOCTIAPJIAY/bIH ~MAaTEMaTHKAIIBIK
omicTepi KONIaHBUIIBL Byl mporectiH mareMaru-
KaJIbIK CUMATTAMACKI SMITUPUKAIBIK OOTYbI MyMKIH.
CoHbIMEH Karap, OHBIH MAaTeMaTHKAIBIK MOJEINI
9KCTICPUMEHTTEPre  HETI3NENITeH  CTATUCTHKAIIBIK
omicTepMeH TaObUIFaH perpeccusi TeHAEYi TYPiHIe
Oosiazibl. 3epPTTENETIH TPOLECTIH MAaTeMaTUKAIBIK
MOJICTI  CKIHII  JIOPEXKEN  I[OJMHOM  TYPIHJE
ycoiHbLTa 6! [12,13].

)

e3repreH kesje Oip (GakTOpAbIH acep ery
JIOpeKec KaHIIAJBIKThI ©3rePeTiHIH KOPCETETiH;
bii-kapacTeIppuTaTEIH (haKTOpIApIAH CHI3-
BIKTBIK €MeC IIbIFy TapamMeTpiH aHBIKTANTHIH
KBaJIPaTThIK ocepiepAiH Ko uueHrrepi, N

JKocTapiay MaTpuLacklHAaFs! akTopiaap-
JIbIH CaHBI.

Kapacopa axkybI3bIHBIH KOHIIEHTPATHIHBIH
JKCTPY3us TMIPOLIECiHE dcep ETEeTiH Herisri
(akTopnap peTiHae TaHIANIbL:

X1-OHIMHIH 0acTanKbl LUIFAIIBUILIFEL %0,

Xo-ITHEKTiH aifHaTy ®uimiri, 7

X3- KYpBUIBIMABIK MapameTp (IIHEKTiH im-
Ki TMaMEeTPiHEeH CBIPTKBI TUaMETpiHe JIeHiH);
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X4-MaTpULa aJJbIHIAFbl KBICHIM, aliMak,
MI]a.

Kecte 1 — Kipic ¢akropnapbIHbIH €3repy meKTepi

Ocbl QakTopmapasiH OapibIFbl yiieciMai
JKoHe e3apa OalIaHBICTHI eMec, o3repy mekTepi 1
Kecrene KenTipinren [14].

Kocnapaay maprrapsl dakTopJaapabiH e3repyi
x1,% | X2, ¢t X X4,
Herisri nenreit 16 8 086 | 6
O3repy apajibIFhl 2 1 001 | 1
Koraprs! neHreit 18 9 0,87 7
Temenri gexreit 14 7 0,85 5
JKorap¥bl «KYIIBI3 HYKTECI» 20 10 088 | 8
TeMeHr1 «OKYJIIbI3 HYKTEC1» 12 6 084 | 4

®dakTopnap/AblH ©3repy apalibIKTapblH TaH-
Jiay Kapacopa aKybI3bIHBIH KOHIIEHTPATHIH 3KCTPY-
3WsIAY TIPOLIECIHIH TEXHONOTHSIIBIK, YKaFJaliiapblHa,
9KCTPY3HSI KOH/IBIPFBICHIHBIH TEXHHUKAJIBIK CHITATTa-
MaJlapbiHa OaiIaHBICTBI. DKCTPY3Us TPOLIECIHE Ip
TYpi (aKTOpIapBIHBIH, KPUTEPHIICPIHIH ocepiH
Oaranay periHzIe Kereci TaHmandbl: Y1 — AKCTPY3US
MpOLIECiHE 3HEeprus IbEbIHBL, Kk / kr; Yo-
MEHIIIKTI OHIMILTIK, Kr/car; Y3 — calaHbIH KeIIeH I
kepcerkimt (PDA) [14].

OMIUPUKAIBIK MAaTEMaTHKAIBIK MOJICIIbTi
aly YIIiH OPTaJbIK KOMITO3UIMUSUIIBIK (hopMamapra-
eKiHII peTTi aliHanManel sxocmapra colikec 2°
(haKkTOPIBIK SKCIEPUMEHT XKYyprizinmi. Toxipuode-
nepaiH peri OakbUlaHOAWTHIH TMapameTpiepiH

9KCIIEPUMEHT HOTHKEJIEPiHE 9cepiH OoyapIpMaii-
TBIH Ke3[CHCOK CcaHgap KecTeci apKbUIbl TaH-
Janael. DKCHepUMEHTTIK aepektep Mathcad 15
OarmapramMaibIK xKacakTamackiMeH oxaeni [15].

OKCIEPUMEHT HOTHXKEJepiH OHjey Ke3iH-
Jie KeJlecl CTaTHCTHUKAIBIK KPHTEpHiep Koia-
HBUIIBL: JUCTICPCHSUIAPIBIH OIpPTEKTINITiH TeKce-
py-KoxpeHn kpurtepuiii, perpeccus TeHaeyIepiHiH
KO3 GUIUCHTTEPIHIH MaHBI3AbUIBIFBI-CTHIOICHT
KpuTepuidi, TeHAeyNnepliH colkecTiri-Oumep
KPHUTEPUHi.

OKCIEPUMEHTTIK JIEpeKTepai CTaTHCTH-
KallbIK OHACY HOTIKECIHJIe 3epTTeNeTiH (aKTop-
JapIBIH OCEPiHEH OCHl MPOIECTIH COWKECTIriH
CHUITATTaWTBIH perpeccus TeHAeyepi albIHIbI:

Y1 =0,159+ 2,705 X1 + 6,167 x2 — 1,25 x3 + 4,143 x4 — 0,262 x1x, +
+ 6,735 X1x3 — 1,2 X1x4 + 2,353 x2x3 — 2,729 x2x4 — 7,059 x3x4 +
+ 1,421 x1x2x3 + 1,486 x1x2x4 + 1176 x1v3x4 + 4,706-10% x2x3%4 — 2,941 x1023%4 —

~5,978-102 x,2 — 0,8262 Xo? — 1,753 X3 — 4,565-10° x42; (1)

Yo=47,3+4,164-X1 +4,275-x2 — 1,441 -x3 + 4,291 x4 —
—4,49-x1x72 — 8,475 X1x3 — 1,205 X1x4 — 2,212 -x2x3 —
— 0,123 xox4 — 4,779 x3x4 + 0,78 x1x2x3 + 2,152 x1X0%4 +
+ 0,325 x1xaxs + 1,506 xoxaxs — 0,382 x1x2x3x4 —0,05-X12 —

— 7,843'X22 + 0, 337 X32 + 9,29 X42,

)

Y3=9,7+ 1,196 x; + 3,020 x2 — 2,854 x3 + 3,478 x4 — 1,103x1x2 +
+ 9,926 Xix3 + 3,512 Xwxs + 3,481 xox3 —6,534 x0x4 +
+ 4,264 x3x4 — 0,753 x1x2x3 + 2,797 x1x2x4 — 1,328 x1xX3%4 +
+2,235- 104 xoxaxa — 1,471 x1xox3x4 — 3,1 17’X12 -1,135 X22 —

Perpeccus Tenneynepin tangay (1) - (3)
KapacTBIPBUIBINT OTHIPFAaH TPOLIECKE €H KOIl dcep
eTeTiH (akTopiapapl aHBIKTayFa MYMKiHIAIK Oep-
ei. MeHIIIKTI SHePrus WBIFBIHAAPbIHA €H YIIKEeH
ocep MaTpUIla alIBIHAFEl AMAaKTaFbl KbICHIM, €H
a3bl - OHIMHIH OacTankpl bUIFaIabUIBIFEL [TTHEKTIH
alfHaITy KUUIIrT MEHIIIKTI ©HIMJIUTIKKE €H YJIKeH
ocep erelli, e a3kl - Au3aiH napamerpi. Kemennui
cama KepCEeTKIlliHe OHIMHIH OacTalKbl bIIFaA-
JBUIBIFBl YIIKEH 9cep eTefi, €H a3bl - LIHEKTIH
aifHay >KULIITi.

—7,2 X32 — 1,988‘x42

120

3)

Aunpiaran  Gapielk Tenaeyiep (1) - (3)
ChI3BIKTHI eMec. Ochbutaiiina, OThI3 €Ki TOHKIpUOCHI
OpBIH/AY HOTIXKeECiHAE QaKTOpIapAbIH acepi Typ-
aJIbl aKMapaT aJbIH/bI )KOHE TPOLECTiH MaTeMaTH-
KaJIbIK MOJIeJI KYpbULIbI, Oy1 Oenrii 6ip sHeprus
IIBIFBIHAPBIH, ICIHY KOA(PQUIMEHTIH XoHE Kipic
(axTopIapbIHBIH TaHJAIFAH apalbIKTapPbIHIAFbI
BUTFJIIBIH OyNlaHy KapKbIHIBUIBIFBIH €cerTeyre
MYMKIHJIIK Oepei.

OHraiinanappy MIHIETI Kenecinei Ty Kbl-
pBIMAANFaH: MaKCHUMaJIIbl YJECTIK ©HIMILTIKTI



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

JKOHE MHHHMMAJJIBI 3HEPTusl IIBIFBIHAAPBIMEH Ca- JIBIPY ~ MOCEJNIECIHIH Kbl ~ MaTEeMaTHKAJIBIK
TTaHBIH KEIIeHII KOPCETKIMIIH KaMTaMachl3 eTeTiH TYKBIPBIMBI KeJIECI MOJIECITh TYPIHIEC YChIHBIIFAH:
AKCTPYAEPIIH KYMBIC pexXuMiH Tal0y. OHTaitnan-

q = g(y1,Yy2,ys}——=e—p Max

D: y1(X1,X2,X 3,X4) —=o—PMinN

Y2 (X1,%2,X 3,X4)——<=p—pMax

Y3(X1,X2,X 3, X —=p—p MaX (4)

Aunsiaran perpeccust teraeyiepi (1) - (3) TCHECTIPY HOTIDKCCIHAE alblHFAH TEHICYJIep

KO eJIIeM/Ii KeHICTIKTer1 KelOip sKoFaprbl OeTiH xyhecinen TabsuImel. (1) - (3) Tenmeynepi

CUMATTal/bl, ajl KaHOHABIK (OpMaHbIH KOdPPu- OOMBIHIIA Xjs OPTAJBIFBIHBIH KOOPIHMHATTAPBIH

IHCHTTEpl OOMBIHIIA 013 OV >KOFaprbl OETTIH Oile OTBIPHIN, ONapFa CoWKeC OHTaWIAHIBIPY

KaHai IeHe TypiHe )KaTaThIHBIH aHBIKTaHMBI3. rapaMeTpliepiHiH MOHAEpiH aHBIKTanel. Ecenrtey
Xis OPTaBIFBIHBIH KOOpPAMHATTAPbI HOTHXKeIepi 2 KecTele KeNTipireH.

perpeccust (1) - (3) Temumeynepin Xi, Xz, X3, Xa
OOMBIHIIA capaliay >KOHE TYBIHABUIAPIBI HOITe

Kecre 2 — Kipic ¢akTopnapbIHBIH OHTAHIE MOHACP1

yi Xis X2s X3s Xas Ys
y: | 0,025 | 6,370 |12,464| 0,207 0,709
y. | 0,477 | 1,050 | 0,513 | -2,514 1,130

y3 |-0,402 | -3,071 | 5,812 | 7,983 -0,011

3 kecrezne OapabIK 3epTreneTin LIbIFpic GakTopnapsl YIiH X; TapaMeTpiHiH OHTaIlIbl ©3repy apajbIKTaphl
JKMHAKTAJIFaH.

Kecte 3 — OHraiinel napamMeTp MHTEPBAIAAPHI

y X1, % X2, €1 X3 Xa,MIla
min | max | min [ max | min | max | min | max

y1 | 19,3 25,4|7,25|10,34|0,932( 0,976 | 6,21 | 9,63

y2 | 16,3 | 18,7 |6,12| 7,15 |0,854| 0,891 | 4,97 | 6,78
ys | 11,9 | 16,4 | 7,34 8,16 |0,833| 0,859 | 5,80 | 7,03

OHraiinanaplpy KpuTepuidiHe coiikec (4) OipiHe TeH OoJMaraHIBIKTAH, 3E€PTTEIETIH MPO-
3epPTTENIETIH TMPOLECTIH OHTAMIIBI PEKUMICPIH [ECTIH OHTAMIBI PEKUMIEPIH TaHJIAy TYypasibl
TaHJay OOWBIHINIA TYNKUTIKTI IICHIM KaObLIaay TYNKUTIKTI IIemiM KaObuigay YIIiH OHTaiiaH-
YIIIiH KeCcTe/le KOPCETUITeH OHTAMIIBI Macenenep i IBIPY  KpUTEpUiliHE ColKec BIMbIpara Kemny
KOO apKbUIbl BIMbIpara KENy MOCETCCiH MIelry MOCEJIIECIH eIy KaKeT.

KaXeT, 3- KecTe/ie napaMeTpiiepitiH 0ip-OipiHe Xi byn kakrteiFeic [lapeTo >KUBIHTBIFBI €I

apaJIbIKTaphl KOPCETILITEH.

MyHzaaii MHTEpBaJI X4 MapameTpi YLIiH -
MaTpUlla aJbIHAarbl aiMaKTarbl KbIChIM-6,21
6omapl...6,78 Mlla kepcerTi.

Backa Toyenci3  alHBIManbUIAp:  Xi-
OHIMHIH 0acTanKbl BUIFAIBIIBIFEL Y0, Xo-IIHEKTIH
aifHaTy >KWLNIri, alH/C; X3 - KOHCTPYKTHBTI Mapa-
METp OHTAWIAHIBIPY KpPUTEPHUINIepiHe KAThICTHI
Oip-OipiHe colikec Kemnei.

OHraiinanaplpy KpUTEpUIIIEPiHIH MaKCH-
MaJIibl MOHJEpiHE COWKeC KEeJETiH Kipic mapa-
METpJIEPiHiH TaObUIFaH MOHJIEPI colikeciHIe Oip-

aTallaThIH KPUTEpHilIep {y} KeHicTirinmeri 6enri-

i Gip aiiMakTa KepceTiiesi.

Kebinece IlapeTo >KUBIHTBIFBIHAH Oemrini
Oip 1mIemnnM ajy yIiH ojap BEKTOPJIbIK OHTaiJIaH-
JBIPY MOCEJIECIH CKaJSIPIIbIK OHTalIaHabIpyFa Oip
KpUTepuidai (Herisri) Oeminm KepceTy I KoHe
KalFaH/JapblH IIEKTeyJep CaHaThlHA ayAapy
HEMECE MAaKCATThl KPUTEPUHJICPAIH KUBIHTHIFBI
TYpiHAe >kahaHIBIK KpUTEpUl KYpYy apKbUIbI
aszaftaapl. By skymbicTa ejimeMeni 9ic KoJiaa-
HBUIJIBI, OHBIH HJESChl CKaJSPJBIK KPUTEPUI
CHHTE3/IeyTe Heri3aeirex:
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q(x)= a(91,02 ---.gx),

OacTamkpl KpUTEpUHIEepAiH (YHKIHSICHI
peTiHIE >KOHE OHBIH MHHHUMYMBI KON ©JIIeMIi
MaceieHi memyre colikec keneni. ComaH keliiH
IIeTIiM 9/IeTTET1 OHTaWIaHIBIPYFa KeJeIi:

ax) < min

g(X) byHKIHACHI KPUTEPHILTICD KUBIHTHIFBI
peTiH/ie YCHIHBUIFaH:

" _
(x) - q. .
q(x): z a qz( ) i min
i=1 imax = Dimin

myHna Of; - canmax i-ro xpurepus (0 <o <1,

i=1

1); Qi max; Oi min - Caria KpUTEPHIICPIHIH

MHUHUMAJIIBI )KOHE MaKCUMAJIIbl MOHI qi (x)

byn xarmaiina Ilapero xubiHBl V¥ -
TYPISHIIPY 9IiCIMEH, ¢ caaMak KOd(PQPHITHEHTIH
[0...1] uHTEpBaNIBIH/IA ©3TEPTY APKBLIBI ATBIH/BI.

k
(2o =1)
i=1
Kepcerinren omicTi KonaaHy HOTHKECIHIIE
rmapaMeTpIIepaiH CyOONTHKAIIBIK Tipkecimi

anetHAs: X1 = 19,3 %; Xo= 7,15 ¢ x3=0,85; x4 =
6,46 Mma.

ATNBIHFAaH HOTIXKENEPHAIH IYPBICTHIFBIH
TeKcepy YIIiH OipKaTap mapajuieiib SKCIePUMEHT-
Tep KOWBUIBI, aJIbIHFAaH HOTHXKEJep OapJblK cara
KpuTepuiinepi OOWBIHINA CaHAYNBl CEHIMILTIK
WHTEepBaJIapblHA TYCTi. byn >xarmaiima opramia
KBaJpaTThIK Kate 2,8% - maH acmajsl.

Kopvimuinowt

Ocpuiaiiilla, OHTAMIaHJABIPYABIH BEKTOP-
JIBIK, KPUTEPHiAl Oap MoceJieHi IIenly eKi Ke3eH/e
JKYy3ere achIpbUIaIbI-OyJI bIMBIpara Kelly aiiMarbIiH
(ITapeTo OoiipIHIIA OHTAMIBI TIEHIiMAEP) OO
KOPCETY JKoHE OHBI Keibip cxema Heri3iHae ojaH
opi TapeiiTy. LlenmriMai TYNKiTIKTI TaHAAY TIBIFBIC
(hakTOpIApHIHBIH OHTANIBI MOHJIEPI CalaChIHAAFBI
3epTTENETIH TPOIECTIH (PUINKAIBIK MaFbIHACKI
HET131H/I€ )Y3ere aChIPbUIIBL.

Kasipri yakeiTta 0i31iH emiMi3zeri Tamax
OHEPKaCiOiHIH MiHAETTEpiHIH Oipi TYTHIHYLIBUIAP-
JIbI JKOFaphI caralibl OHIMIACPMEH KaMTaMachl3 eTy
0omeIn TaOBLTAMBI. 3EPTTEIIN OTHIPFAaH Kapacopa
aKybI3bI )KOHE TEKCTYpaThl €T OHIMIEPiH OHIIpyIe
aJIFalll peT KOJJAaHbICKa e OO0JIBIN OThIP. 3epTTey-
JIEp HOTHXKECIHJIE COMKECTIKIIEH —aJIbIHFaH DJKC-
TPYATAIFaH aKybl3 TEKCTypalapbl IIYKBIK OHIM-
JIEpiH OHJIpY MPOIECCiHAEC KOIAAHBUIIBL 3epT-
TeyJiep HOTHXKECIHE CYHEeHCEeK JalblH 6HIM
KOPCETKIIITEPI Kayilci3 Ta3a, camnajibl, KypaMbIH-
Ja OapibIK aIMAaCTHIPBUIMANTEIH aMUH KBIIITKbLI-
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Japbl 0ap, TaFaMBIK KYHJIBLIBIFBI )KOHE JTOPYMCH-
JIep KOPCETKIII XKOFaphl OOJFaHIBIFBIH KOPCETTI.
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TABUYY TOTTIVIEHAIPTTHITEPT BAP ELIKI CYTIHEH JTAUBIHJIAJIFAH
HOT'YPTTBIH PEHEINITYPACBIH XETUIAIPY

A K. MYCTADPAEBA* , C. OJITAHYJIbI ¢ , b. KAJIEMIIIAPUB , P. CAJIBIKOBA

(Coken Ceiipynnun aTpinaarsl Kazak arporexnukaisik 3eprrey yuusepeuterti, Kazakceran, 010011, Acrana
KaJjacel, JKeHic 1aHfpLinI 62)
ABTOp-KOppeCOHACHTTIH moitrackl: ayaulym.mustafa@mail.ru*

Maxanaoda ewki cyminen oaiivtnoangan u02ypmmuty, Op2aHOACRMUKATBIK, PUUKA-XUMUATBIK KOPCEMKIll-
mepine  manoay xcypeizinin, OHIMHIH KYpamblHOAZbl OUOI0ZUANBIK OENACEHOI MHCIHE MAAMObIK KOCHAaapobl
AHBIKMAY YWiH JHCYP2i3ineeH 3Epmmeynepoiy, HIMUNCENEPI KOPCEMINZEH. 3EPMMEY MHCYMBICLIHbIY MAKCAMmbl-
maouzu mamminenoipeiwi o6ap ewki cyminen xncacanzan uozypm peyenmypacwin ynceminoipy. Tazapmolnzan ax
Kaummoul maduzu mammineHoipZiuimepmen aimacmolpa Omuipbin, €Ki CymineH [0Zypm OaiblHOAIbIN, OHbIH
Op2aHONENMUKANBIK HCIHE PUIUKA-XUMUATBIK KOPCEMKIWimepi 3epmmendi. byn scymvicmovl RpAKMuKaisik
MAaHbI30bIIbIZLIHA MOKMANCAK. KAHM KAIbIRMbl MOTWEPOE MYMbIHY aA23A2a RAUOANbl, AZHU KAH AHHATLIMbIH
Kaanwii KEAmipy2e, mu npOUECiniy 0€1CCHOINI2IH apmmublpyea bIKnaa €meoi Hcane IHEp2uA Ko3i 606N madwvl1aosl.
bipax wamadan moic mymoulny cemizoiKKe 2KEIE€miniNiH, COHBLIMEH KaAmMap JHCYPEK-KAHMAMbBID ayblpyiapulH,
ouadem dHcoHe Kamepai icik aypynapvln myovblpamulHblH €CKEPCEK Oyn KypOoeai MaceneHiy 0ipi ycane OHbl wieuLy
YWwiin peyenmypaza cauKec ax Kanmmaly OPHLIHA A23a42a 3UAHCHL3, OCIMOIK MEKMEC MammineHoip2iuitmep Konioana
Omuipbin, KAHMCHI3 €wiKi Cyminen 0zypm any aodici ycvinvinadvl. Taduzu mamminCHOIpiumep KOCHLIZAH
ozypmmul Oaiibinday npOueciniy napamempiuik cynoéacel ycvinviiazan. Cmeeus mMEH Ipumpumon Cbl2blHObLIAPbL
KOCbl12an €wiKi CymiHeH dcacanzan uOzypmmulH, Op2aHOIENMUKANBIK KOPCEMKIUWMMEPT MEH (DUIUKA-XUMUATBIK
Kacuemmepi i0zypmmapza KOUbl1amovlh MANAnmapea CauKec Kenemini anvlkmaaovl. 3Epmmeynep HImuiHceCiHoe
Ipumpumosl MEH CMEGUAHLIH MAOUIU MIMMINEHOIPIWMEPIH KONOAHA OmbIpbln €WK CYMIHEH OAUbIHOAIZAH
1102ypmmol OHOIpY MEXHOI0ZUACHL HCACATObL, MAZAMOBIK HCIHE OUONOZUANBIK KYHOBLIBIZbL HCO2APbL OHIM ATIBIHObL.

Herisri ce3nep: HOrypT, CTEBMA, JPUTPUTOJ, TITTIJEHAIPrilI, €Ki CYTi.
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COBEPIHIEHCTBOBAHME PELENTYPHI HOI'YPTA U3 KO3BEI'O
MOJIOKA C HATYPAJIbHBIMU CAXAPO3AMEHUTEJISIMUA

A.K. MYCTADAEBA*, C. BJITAHYJIBI, B. KAJTEMIIIAPUB, P. CAJIBIKOBA

(HAO «Ka3zaxckuii arpOTEXHHYECKHIT HCCJIe0BaTENbCKHIT yHUBEpcuTeT MEHN Cakena CeiigyimHay,
Kaszaxcran, 010011, Acrana, np. Kenuc 62)
DJIeKTpOHHAs [T0YTa aBTopa-KoppecnonaenTa; ayaulym.mustafa@mail.ru*

B cmamuve npue0oamca pe3ynvmamul uccieoO8anuii, npo08OOUMBIE 014 6blAGICHUA OUO0I02UYECKOI
AKMUBHBLIX U NUWIEEHIX 000AB0K HA OP2AHONCRMUYECKUE, (U3UKO-XUMUUECKUE ROKa3amenu #ozypma, uzzOma-
61u68aem020 u3 k03620 MO0Ka. L[envro pabOmel aenaemea cO6EPUEHCMB08AHUE PEUERMYPLL 1I02YpIMaA U3 KO36€20
MOI0Ka ¢ Hamypanvhvimu caxapozamenumenamu. C030an 10Zypm u3 KO36€20 MOAO0KA ¢ 3aMEHOU pagdunu-
PpO6ann020 0€1020 caxapa HA HAMYPAILHBIE NOOCAACIMUMENU, UZYUEHbL €20 Op2aHOIERMUYECKUE U u3UKO-
Xumuueckue nokazamenu. Ilpakmuueckan 3nayumOcms 0aHHOU padOmyl 3aKIIOYACMCA 6 MOM, Ymo paspadoman
PEUENMYpPHO-KOMNOHEHMHBIL cOcmag u cnoc0d nOayyerua u0zypma u3 KO36€20 MOn0Ka 6€3 pagunup08ann020
caxapa, ¢ 000A6IEHUEM HAMYPATLHBIX ROOCAACMUMENEH, KOMOPBIE XOpOuwiu mem, umoO npeocmaesnaiom cOooi
npOoodyKmul, 8 KOMOPBIX COOEPIHCUmMCA pA0 NOJE3HBIX 012 300p06ba eeuwecme. Ilpeocmaencna napamempuuecxkan
cxema mexHOn02uueck020 npouecca ckeawusanusa uozypma. OpzanOnenmuueckue nOKa3amenu u Quzuko-
Xumuueckue ceOiicmea #Ozypma u3 KO36€20 MOJOKA ¢ O000AGNCHUEM IKCHMPAKMO8 CHEEUU U Ipumpuma
cO0meemcmeyrwm mpeo0sanusm, npeovAGAAEMbIM K U0zypmam. B pesynemame uccieoOsanuil pazpadbOomana
mexn0102usn npOu3ze00cmea u0zypma u3 K036€20 MOA0KA ¢ UCHOIB306AHUEM HAMYPATNbHBIX NOOCAACHUMENEH
spumpuma u cmeeuu. I1onyuensiii npo0oykm 061a0aem 6bicOKOU nUWiCE0N u 6u0a02UUECKOU YEHHOCMbIO, A MAKHCE
npUAMHLIMU 8KYCOBBIMU KAYECHEAMU, CKPBIEAA CHEUUDUUECKUTL NPUBKYC KO3b€20 MOIOKA.

KaroueBrbl€ c10Ba: iiOrypT, CTEBHUSL, IPUTPHUT, CAXap03aMEHHUTEb, KO3bE MOJIOKO.

IMPROVEMENT OF THE RECIPE OF YOGURT FROM GOAT
MILK WITH NATURAL SUGAR SUBSTITUTES

A.K. MUSTAFAYEVA*, S. ALTAIULY, B. KALEMSHARIV, R. CALIKOVA

(S. Seifullin Kazakh Agro Technical Research University, Republic of Kazakhstan
010011, Astana, Zhenis avenue, 62.)
Corresponding author e-mail: ayaulym.mustafa@mail.ru*

The article presents the results of studies conducted to identify the biological effects of active and food
additives on the organoleptic, physico-chemical parameters of yogurt made from goat's milk. The aim of the work is
to improve the recipe of goat's milk yogurt with natural sweeteners. A yogurt made from goat's milk was created with
the replacement of refined white sugar with natural sweeteners, its organoleptic and physico-chemical parameters
were studied. The practical significance of this work lies in the fact that a recipe-component composition and a
method for producing yogurt from goat's milk without refined sugar, with the addition of natural sweeteners, which
are good because they are products that contain a number of substances useful for health. A parametric scheme of
the technological process of yogurt fermentation is presented. The organoleptic parameters and physico-chemical
properties of goat's milk yogurt with the addition of stevia and erythritol extracts meet the requirements for yoghurts.
As a result of research, a technology for the production of yogurt from goat's milk using natural sweeteners
erythritol and stevia has been developed, a product with high nutritional and biological value has been obtained, and
also has pleasant taste qualities, hiding the specific taste of goat's milk.

Keywords: yogurt, stevia, erythritol,sweetener, goat milk.

Kipicne - TY31IbI IIaMaJIaH ThIC TTAlJaIanHy;
Tamak eHIMIEpIHIH KayilCi3giri XajaKbl- - nmadblH TaMaK OHIMIEpHeri TpaHCMaii-
MBI3JIBIH JI€HCAYJIBIFBIHBIH HETi3rl Kemili OO0k JapAbIH Kol 00JIysl;
TaObLIaIbl, COHIBIKTAH a3bIK-TYJIIK ©HIMAEPIHIH - KaQHT JKOHE KaHTThI OHIMAEP/l TYTHIHYIBIH
KayilCi3MiriHe  KATBICTBI ~ KE3-KEJITeH Macele KapKbIHABI TYpAE apTyhl JK9HE T.C.C., MYHJAi
opkamraH e3ekTi Oonbin kenexi. Cebedi emimizne MaceneNepi eIy jKoHe ajlJIbIH aly MaKcaTbIHAA
OipkaTap TYUTKiIAI Macenesep Oap, aiiTa KETCeK: oJapAbIH TybIHAAY ceOenTepi MEH MeXaHU3MAEPiH
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aHbIKTaIl, OUTy Kepek. byn Makananma enmimizzie
KAaHTTHI IIaMaJIaH ThIC TYTBIHY MOCEJIeCiHe TOKTa-
JIaMbI3, ce0ebi OHBI ocipece MEKTEIl YKACHIHIAFhI
Oanmanap/iblH TaMaKTaHybIHAH Kepyre OO0Jalbl,
srad OanamapasiH 50 % -bI KypaMmbIHIA KaHTBI
Oap eHiMIEp MEH CyChIHIApAbl TyThiHAABI [1].
KaHTThI 1maMazaH THIC KON MOIIIEePAC TYThIHY
JICHCAYJBIKKA 3USH Kenrtipeni. ToTTineHaipinreH
TaraMJiap MeEH CYCBIHAAPIBIH apThIK OOJYBI
CalIMaKkTBIH ©cyiHe, KaHT aAuadeTiHe, XypeK
aypysl KaymiHiH XOFapbUIayblHa >KoHE Oacka jaa
KayinTi JkaFainapra oKeryl MyMKiH.

KaHnTrarel Kajgopusi MeJIIepl ©Te Kol
OOJIFaH/IBIKTaH, aF3ara KeMipcysap Kell Tycei e,
KYHWKe JXyHeci KeIl CTpecc aimyFa BIKIald eTei,
0anaHbIH Ma3achI3AbIFbIH KyniehTeni. COHIBIKTaH
OIpiHII KE3eKTe XaJIbIKTBHIH apachiHAa KaHTTHI
TYTBIHY JIEHI'€WiH TOMEHICTCTIH IICIIiMISPIi
KapacTelpy Kepek. JIYHHeXY3UlK JIeHCayIIbIK
CaKTay  YUBIMBIHBIH  MOMiMeTi  OoiibIHIIA,
TOJIBIKKAH/Ibl CAayaTThl OMip CYpY YIIiH KYHiHE
25 r-HaH acmaiThIH Taza caxapo3a KaKeT >KOHE
OyJ1 epecexTep YIIIiH, Oananap yIIiH-KoHE O/1aH Aa
a3 memmepae 00manel [2]. COHABIKTaH KAaHTTHI
OHIMZEpHI TYTHIHY MOJIIIEpPiH OapblHIIA a3alTy
Kakxer. OHBIH OipaeH Oip ImemiMi - KaHTTHIH
OpHBIHA JKEMICTep/i JKOHE TaOWFU TOTTLICHIIp-
rimrepai Kocy OoJbin TaObuIa bl bipak omapabiy
OapJIbIFBl KAJOPHSCHI3 OOJIMAM B, OCBI MaKaaaa
TaHJAl albIHFaH TaOWFW TOTTUICHIIPTINI CTEBUS-
HBIH KaJIOPUSJIBIFBI YKOFaphl OOJFaHBIMEH, TJIUKe-
MUSUIBIK WHJEKCI eloyip TeMeH OOJBIN Kelei.
Ocpl MakcarTa TaOWFW TOTTUICHIIPTINI  CTEBHA
KOCY apKbLIbl CYTKBIIIKBUIAL CYCBIH OHIIPYI
KapacThIpablK. OHBIH KypaMbIHJa KOPEKTIK 3aT-
Tap MeH (QUTOXMMHSIBIK 3artap Oap OoJFaH-
IBIKTaH, KaH KBICHEIMBEIH, KaHJIarel KaHT II€H
WHCYJUH JICHTCHiH TOMCHJICTCTIHJIKTCH, ar3ara
namanel OOJbIn Keliedl. OciMaiK HeTi3lHIer]
TaFramap/a TaIIIbIKTAp, MaHBI3[bl MHHEPAIIAp
MEH aHTHOKCHJIAHTTap Kemnm Oojaapl, ajl CcyT
OHIMJIEPiH/JIE aKybI3 MeH KabIuii Oap [3].

XabIKTBIH JCHCAYIBIFBIH HBIFAUTYFa BIK-
majg eTeTiH TOJBIKKAHIbl TaMakK eHIMAepiMeH
KaMTaMachl3 €Ty MAceJieCi €H MaHBI3Ibl OOJIBII
TaOblIanbl. AjJaM ar3achlHAa KaHAal HOTypT
nangagel IeceK, OJ TaOWFU TOTTUICHIIprimiTepi
0ap emKki CyTiHEH jKacalFaH HOTYpT Jen aTayFra
Oolanpl, OWTKEHI OJ ar3ara OHAM >XOHE TOJIBIK,
ci”eni [4].

Emiki cyTiHeH jkacajFraH HOrypTThIH OipKa-
Tap maigaIel KacueTTepi 6ap:

- HorypTTarbl maijansl OakTepusiap ac
KOPBITY/IbI YKaKcapTabl, COHIBIKTAH OHBI Adpirep-
Jiep KYHJCNIKTI TYTBIHYFa YChIHAJIBL;
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- CIIKi CYTIHEH JaibIHIANFaHIbIKTaH, OHBI
CHUBIp CYTIH TaliamaHyra Te3iMcCi3 afaMmjap
TYTBIHYBI MYMKiH;

- elKi cyTiHae Kanpiuii MeH ¢ocdop ke,
CYHEeK TiHIH HBIFAaWTanbl JKOHE TBIPHAKTAPJBIH,
MIAIITHIH JKOHE TICTePAiH KYHiH jKaKcapTasbl;

- KYKTUIIK OHE [uate3 Ke3iHae naimanst;

- CIKi CYTiHEH acalfaH WOTYpPTTHl MeIu-
aTpJap aTONMUSUIBIK IEPMATUTIICH aybIPaThIH Oaja-
Japra YCHIHAAbI, OMTKEHI OJ MPOOHO-TUKTEPAIH
K©31 00JIBII TaObLIaIbI;

- WOTYpPTTBIH KaJIOpUsl MeJIIepl TOMEH,
COHJIBIKTaH OHBI JUETAITBIK MAaKCATTa TYTHIHAIBI.

Emiki cyringe maiineiH Meiepi Ker, Oipak
OJI ar3a/Iarbl Maii TiHiHe aliHanmMaiabl. OHBIH Kypa-
MBIHIIAFbl OPTYPJIi MHKPO- JKOHE MaKpOHYTPHCHT-
TepIliH, MUHepaJaap MeH JopyMEHICPIiH Kol MeJ-
niepae OOoMybl apTHIK cajMakIeH Kypecy KesiHje
aF3aHbIH JIOPYMEHJIEpre TamlIbUIBIFEl MeH Oacka
ACKBIHYJIapBIHBIH aJIJIIH aTyFa kemekreceni [5].

TaOuru TOTTUICHIIPTIIITEP KYpaMbIHIa KaHT
0ap eciMIIKTepIi opTYpii eHIey apKbUIBI Kaca-
nanpl. Onap SHeprus NIBIFAPYMEH epeKIIeneHeT,
Oipak Oasty anMacajbl, KaHIarbl IJIIOKO3a JCHIeHi-
HiH KYPT KeTepiryiHe o 6epmeiiai. KanTTeiH ke
MOJIIIEPiH TYTHIHY OHBIH KaHIAFbl JCHICHiHIH KYPT
e3repyi HEHpOHAAPBIH TYPHIC KYMBIC icTeMeyiHe
oKenenmi, Oy >KamFaH TOOETTiH OoJMaybl TIeH
[1aMaJIaH ThIC TAMAKTAHY/IbI TyabIpajabl. Jlumuarep
anmMacybl Oy3bUTAfIbl, KAHJAFbl XOJICCTEPUH JCH-
redfi, KaH TaMBIPJIAPbIHBIH OTKI3TIIITIr1, aTepOCK-
JIEPO3/IbIH, KYPEK-KaH TaMbIpJaphl aypyJapbIHbIH
Jamy Kayti apTajsl [6].

AKX KaHT ac KOpBITY, TUIOTJIMKEMHs >KOHE
METa0OIM3MHIH ~ OY3bUTYBIHBIH ~ HeErisri  cebeli
OoJIbIN TabbLIAABI. AcMapTaM, CaxapyH, CyKJIamar
CHSKTBI JKacaHJbl KAaHT aJMAacCTBIPFBIITAp Ja
oceiHIall acep erei. OnapablH apTHIKIIBUIBIFI -
KaJIOPHACHI TOMEH, aJl KeMIIILIITi - CallMaKThIH 6C-
yine okenmenmi. Omap Oi3miH aF3ambI3fa KaXKeTTi
MHUHEpAIIap MEH JopyMEHIepAi TOJbIKTall Oepe
anmaiiipl. COHIBIKTAH MaKaiaja TaOUFH TOTTIJICH-
mipriirepi  ©ap emki CyTiHEH JalblHAAIFaH
HOTYPTTBIH PelenTyPachlH XKETUIIpyTe apHAIIIBL.

3epmmey mamepuanoapvl men adicmepi

HWorypr MEMCT 31812013 "Horyprrap.
JKanmel TexHUKAIBIK TIapTTap” OOWBIHIIIA TEPMOC-
TATTBIK oJiciieH eHaipiuteni. Emki cyriHeH
OHJIIPUITeH TaOWFU TOTTUICHJIPTIII KOCBUIFaH
JaiblH ©HIM HOTYPTTBIH camna KepCeTKIIITepiH
3epTTeY CYT OHIMJEPIH KaliTa eHJACyre apHajiraH
TOXKIPUOCITIK-OHIIPICTIK HEXBIHBIH 3€PTXaHACHIH-
na xyprizingi. MEMCT 25176 Gotipinina "AKky-
BI3JIbIH MaccaliblK Mejmepid anbiktay", MEMCT
3628 Ooiibiama "KeMipcyIbIH MaccaibIK Mee-
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pin asmbiktay", MEMCT 3624-92 OoiibiHIIa
KBIIIKBUIABIKTEI aHBIKTay "CyT JKOHE CYT OHIM-
nepi. KpIIKBUTIBIKTEI aHBIKTAYIBIH THTPUMETPHSI-
JIBIK 9JTicTepi" apKbUIbl aHBIKTAMARI [ 10, 11].

3epTTeyre apHaJIFaH MaTEepPHAaN - €Ki CYTi.
On emki ManmblHAH ajabIHATBHIH, agamaap TaFam
peTiHAe Xui KONJaHBUIATBIH CYTTiH Typi. Emki
CYTiHIH TaFaMJIbIK KOPEKTUIIr1 ©Te YKOFaphbl )KoHE
CHUBIp CYTiHE KaparaHaa TMaimansl 3aTTaplblH
MeJIIIepi )KoFapsl 0ombIn Kenesi [3, 4].

Oe0H oy

Emki cyTiHiH KypamblHAa aKysI3aap, Maii-
Jap, KanbIuil )koHe A MeH D mopymeHpaepi CHbIp
CYTiHe KaparaHnma kem Oomanel. Emiki cyrtiHgeri
MalIbIH MOJIIIIepi Ker OOJFaHbIMEH aF3a/Iarbl Mait
TiHIOEpiHIH maiima OomyslHa k01 Oepmeiimi. Co-
HBIMEH KaTap, OJ1 9p TYPJl MHKpPO3Jie-MEHTTEpre,
MaKpO3JIEMEHTTEpre, MUHEpaljap MeEH Jopy-
MeHIepre Oaif, apThIK caJMaKIeH Kypecy Ke3iHge
JOPMEHJCPIIH KETKUIIKCI3Airine OalIaHbICThI
0acka acKbIHYJIapIbl OONIBIpMayFa KOMEKTECE]].

CreBust - Oyl TaOWFU KaHT aIMaCTBIPFBIII
JKOHE XOII HWICTEHMIPTIII peTiHAe KOJIIaHBUIFaH
HOJIJIK KaJOPHUSUIbI TaOMFH KAaHT aIMaCTBIPFBIIIL.
CreBus raceipiap OOHBI OMO TOTTUICHAIPTINI JKOHE
KaHT AHa0CTiH eMACYMIH IOCTYPJl 9Iici peTiHme
KOJIJIaHBUIFAH JKOHE 3epTTEyJiep OHBIH KaHIarbl
KaHT JICHrediH Oakbuiayabl jKakcapTa aJlaThIHBIH
kepcetesi. CTeBUsI COHBIMEH KaTap iCiKke Kapchl,
KaOBbIHyFa Kapchl, aHTHOKCHIAHTTHI KoHE OakTep-
WsiFa Kapchl Kacuerrepre ue. KyHIEmiKTi TYThIHY
memmepi-40 r [7]. 3eprreyurinep acipece caamak
JKOFAJITKBICHI KEJIETiH, KaHT MuabeTiMeH aybIpaThlH
HayKacTapra »KoHe Oajiajiapra OHBIH JICHCAYJIBIKKA
MaiJaChIH KOPCETIIT OTHIP.

CreBusi OCIMIITIHIH aiFall ©CKeH XKepi
Onrycrik Amepuka >xoHe o1 200 xbUT OYpBIH
KEPTUTIKTI TYPFBIHIAP OCIMIIIKTIH JKalblpaKTapbIH
CYCHIHIAp/bl TOTTUIEY HEMece TOTTI JoMi YIIiH
[aifHam maiiajanFaH Ke3[e ajFall peT TYThI-
Heurad. KebOiHece «TOTTI MIOI» A€ aTalaThlH
OCIMJIIKTIH JKaIbIpaKTapbl KENTiPUITeH KoHE IIai
MEH JA9pi-IopMeKTepAl TOTTiiey YIIiH maija-
JIAHBIJIFAH HEMECE TOTTI TaFaM pETIHAE TYThI-
HbUIFaH. OCIMIIK CBIFBIHIBICHI PETIHIAC CTCBHUS
asrram pet 1970 xpuigapsl XKanoHusiia TTTUICH-
JUPrill peTiHAe CaThLIAbI, OHAa OJ1 OYTiHIT KYHIe
JCHIH TaHBIMAJl MHIPEIUCHT OOJIBIN TaObLIaIbL.
CreBus  Kprraitna, AKlI-ta  Ilaparsaiina,
Kenusna, BretHampa, bpaswnusiga, Ywpmicranoa
xone KomymOusiia ecipinei.

CTeBUSIHBIH TOTTI JIoMi 0ap KOMIOHEHTTEPI
CTeBHUS JKaNbIparblHIa TaOUFU Typae OONaThiH
CTEBHOJ TJMKO3MATEpI Jen arajanel. CreBus
JKarbIpaKTapblHIa TIIMKO3UATEpAiH 11-1eH actam
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TYpJIEpi JKMHAKTalalbl, ONapblH imiHAge peday-
IUO3UI A JKOHE CTEBHO3H] €H KeIl TapaiFaH.
TazapTbuFaH CTEBUS KABIPAFHI CHIFBIHIBLIAPHIH-
na Oip cTeBHON TAMKO3UAl Hemece OipHele Typii
rKo3uaTep 00IyHI 9pi caxapozamgan 200-250 ece
ToTTi 60mysl MyMKiH [7]. CteBus xKypambrama 100
actaM (UTOXUMMSUIBIK 3aTTap aHbIKTaIIbel. Onap:
aNMTeHNH, ayCTPOYIUH, OETaCUTOCTEPHH, KOCMO-
CUH, TYMHHJI KBIIIKBUIIAp, JIOTEOJINH, CTHTMa-
CTepoJ, KcaHTOQuUI T.C.C. 3aTTap Ke3geceni. ban-
FBIH JKOHE KENTIPIIreH JKamblpakTapaa Ke3/1eCeTiH
KBIIITKBLT IOM OCBIFaH OalIaHBICTHI 001ambl. bipak
KYPFaK >KOHE CYMBIK 3KCTpaKTTap/bl TEPEeH OHICH
HOTHKECIHAC MYHAal KEeMIIUTIKTEp >KOWBLIAIbI.
CreBus (HemMece CTEBUSHBIH Ke3 KelIreH Kypamiac
OelliriHiH HeMece >kKaHaMma OHIMIHIH) 3aT aaMacy
MIPOIECi apKbUIbI OTIN, OPraHU3MJIE >KHHAKTAJ-
Maiibl. [roko3a OipikTepiHiH GepMeHTaIus H-
eprusacel (omeTre 2 KKaj/T) COHINANBIKTHI MUHH-
MaJIJIbl TOMEH OOJIFAH/BIKTAH, CTCBUSIHBIH HOJJIIK
KaJopuschl Oap aemn aityra 6onansl. XKorapsl Ta-
3apTBHUIFaH CTEBUS JKAIBIPAFbl CHIFBIHIBICHI METa-
Oonu3aeHOel i, COHABIKTAH OJI Ja HOJIIK Kajo-
PUYSIHBI KYpaubl.
OpUTPUTON HEMECE SPUTPHUTON - KATIOPHSCHI
JKOK JKOHE KaHJArbl TJIOKO3a JeHrediHe ocep
STIEHTIH TaOWFM KAHT aJIMacTBHIPFhINI. TaOurarra
OJ1 JIOHMI JaKeLIap/a, *yrepiae, caHblpayKyJlak-
Tapja, JKUAEKTEp MEH IKeMiCTepAe Ke3/ece.
2000-Fa xybIK 3epTTEyIIep KaHT TeH (PpyKTO3aMeH
CAJIBICTBIPFaH/Ia OHBIH KEPEMET JHeTalbIK KacHeT-
TEpiH pacTaii/ipl, COHBIMEH KaTap ON IIIeK
MUKpO(IOpackiH Oy30aii/ibl, OUTKEHI TOTTUICHIIP-
rimrig 90 % TOK 1lIeKKe >KeTmeiml. Al imeKTeH
SPUTPUTON TIKEJCH KaHFa TyCeli, COJaH KeWiH
Oyiipexk apKpUIBl IIbFapbUIanel. KaHmarsl KaHT
JICHICHiHE ocep eTHelil, SFHU OHBIH HOJJIIK
TJIMKEMUSUTBIK MHJICKCI 0ap. DPUTPHUTON, KaHTTaH
aliBIPMAIIBUIBIFBI, ay3bIHAAFBl MATOTEHIIIK MHUKPO-
ar3ajapAblH JaMyblHa BIKOAT eTHeHIi, Tamak-
taHapipMaiapl.  COHABIKTAH  OJ  KYBICTapJibl
TyAbIpMaiiznt [8].
TonuHamMOyp — XUMUSUTBIK KYpaMblHa COl-
Kec Oarajbl, TaFraMJIbIK KYHIBUIBIFBI KOFapbl
KOKEHIC NaKbUIbl O0JIbIn TaObuIaabl. OHBIH HETI3r1
Kypambl: MHYJUIMH, (PYKTO3a, ©CIMIIKTIH KYypFak
3arTapeiHblH 80 % Kypainasl. MaynmuH — dpyxTo-
3aJaH TYPaThlH JKAIFbI3 TaOWFH TOJNHCaXapujl.
TonunamOypna B1, B2, B3 xone C noymennepi
KapTOIITaH Kerl, ain ca0i3 OeH KBI3BUIIIaaH 3 ece
kor. COHBIMEH KaTap TONMWHAMOYPIBIH MaHBI3IbI
EpeKIIeNTT TYHHEKTEePiHACTT aKybI3IbIH MeIIepi
3,2 % neiiiH Oonanbl, SIFHU 8 aMHMHKBIIIKBIIEI,
OHBIH IIIIHAE TaNThIPMANTBIH, OCIMIIKTEPMEH
CHHTE3/ICTIETIH )KOHE aJ]aMHBIHAF3aChIHJa CHHTE3-
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JIeJIMENTIH: aprUHUH, BaJWH, THCTHINH, H30JICH-
[[MH, JICHIINH,TU3KH, METHOHUH, TPEOHUH, TPHII-
todan, Gpenunananud 6ap [9].

Temenperi 1-mi kecrene TaOUFM TOTTI-
JNEHAIPTImTepAl 3epTTey OapBICHIHIIAFHI CaJIbIC-
THIPMAJIBIK TaJIfay KOPCETIIICH.

Kecre 1 — Taburu TOTTINCHIPTIIITEPAIH CATBICTHIPMABIK TAIIAYBI

CumnarraMacsl

DpUTPHUT

CreBU30HI

TonmHaMOYp

Kocmansg Koas1

E968

E960

TH BB/ 1702608000

[TukizaT KAHTTBI CITUPT CreBHS KanbIparbl TyiiHeri Hemece JToHeTI
Isirapy Typi KPHCTAJUT YHTAK YHTaK, Tabierka, CyHbIK YHTaK, TYHOA, IIBIPHIH
IKCTPAKT
Homi CaskpiH 1oMi Oap KaHT aIIIbUIAY TOTTI JKaFBIMJIB, TOTTI JKOHE
CHSAKTHI TOTTI JKAHFaKThI
Kypamsr KpaxXMaJIJIbIH MOJIIepi MUHEpaJIaap, 19pyMeH- aKybI37ap, MUHEpaaap,
JKOFaphl, KaT MeH CIIUPT nep, haBoHouaTAp WHYJIUH, GPYKTO3a, I9pYMEH
KaJIIBIFBI
Kanopwustisirst (100 20 KKax 18 kxan 267 xxain
rpamMM eHimre)
' MuUKEeMUSITBIK MHICKC 0 0 13-15
TorTinik ko3 punmeHTi kaHTTeIH /0% kaaTrad 250 ece ToTTI KaHTTaH 2 ece TITTL
CigiMainiri JKAKCBI JKaKCBI JKAKCHI

JKarbIMCEI3 JKarbl

KOII IIBIFBIHABI KAXKET
ereni

KOII MeJTIIEP/ie KOCKAHIa
alel 19M 00JIas!

(pyKTO3a Ko OoJFaH/IbIKTaH,
KaJIOpUSUIbL

Taburm TOTTIICHOIPTIIITEp TaraMfa TOTTI
oM Oepeni, Oipak KOCHIMIIIA KaJOpHs TYFbI30aii-
JIbI JKOHE KaHJIIAFbl TUIIOKO3a JICHI'CHIHIH apTyblHA

JKOJT OepMEH/Ii.

3eprrey OaphIChIHIAa KypaMbIHIAFbl KaHT-
THIH MeJiepi 6 % OoNaThiH KIACCHKAJIBIK HOTYPT
anpiHAbl. Emki cyTiHeH nadblHOaFaH HOTypT
eIIKi CYTi MEH CYTKBIIIKBUIIBI OaKTepHsIIap.IbIH
0apIbIK  apTHIKIIBUIBIKTAPBIH OIpIKTIpreH, maii-

JTaJIBI J)KOHE KOPEKTIK OHIM OOJBI TaOkUTaasl. byt
HOTYpTTBIH KypaMblHAA Cy, aKybl3lap, Maiiap,
KeMipcynap MeH MuHepanisl 3artap Oap. Kant
aJIMaCTBIPFBIIITAPALIH  OapiIBIK  aCCOPTUMEHTIH
TaJIJ]ail OTHIPHIIN, KAHTTHIH OpHBIHA TAOWFU TOTTi-
JCHIIPTilTep: SPUTPUT YHTAFbIH, TOMUHAMOYD
IIBIPBIHBI  JKOHE CTEBUS CBHIFBIHIBICH  TaHJAIl
QJTBIH/IBL.

Kecre 2 - JlocTypiti HOTYpTTHIH KoHE TaOUFU TOTTUICHIIPTiIITep KOCBUIFaH HOTYPTTHIH PelenTypachl

Horypr Nel (Bakpuray yurici) Ne2 Ne3 Neq
Ewki cyti 1000 i 1000 1000 1000
HorypTTh! ViBITKBI 3 kr 3 3 3
CTeBUsl CHIFBIHIBICHI - - - 0,24 n
OPUTPUT YHTAFbI - - 85 xr -
TormmHaMOYp SKCTPaKTHI - 30 i -
Kant 60 kr - -
Bapibirsr 1063 1033 1088 1003,24

TaOusy TOTTINMEHAIPTIIITEp KOJIJAHA OTHI-
PBII, €LIKI CYTIHEH HOTYpPT OHAIPY pelenTypachl

KOHC  TCXHOJOT'UACHI

93ipIIeH .

3eptreynep

C.Cetiynnun atbiHnarel Kazak arpoTexXHUKaIbIK
3epTTey YyHHMBEpCUTETiHIH «Tamak jkoHe KaiTa
OHJICY OHIIPICTEPIHIH TEXHOJIOTUSACHDY Kadeapa-
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CBIHBIH CYT OHIMIEPIH KalTa eHAeyre apHallFaH
TOXKIPUOCIIK-OHIIPICTIK ~ IEXbIHAA  KYPTi3ilii.
Ewki cyriHeH eHAipinred TaOUFy TOTTUICHIIPTil
KOCBUIFaH JaiblH ©HIM HOTypTTBl OHIIpYAiH
TEXHOJIOTHSUIBIK CyJi0achkl 1-CypeTrTe KepceTiireH
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‘ IIInKi3aTTE KadbIIay, callachid Daranay, apaablk cakTay (t=4-6 °C) ‘

1

‘ MaitneineiFsl O0iIBIHIIA KANBIIKa KeaTipy (t=40-45 0C) ‘

il

‘ Tomorenzey (12,5-17,5 MIIa, t=55 0C) ‘

1

‘ TacTepney (t=85-870C, 5-10 MIHYT) ‘

1

‘ ¥IBITY TeMIepaTypackhlHa JefliH camKeIHIaTy ‘

il

‘ TaOHuFu TaTTiNeHDiprimTep eHrizy ‘

1

‘ ¥IBITKE! KOCY, apanacTeIpy 10-15 MIIH ‘

1

‘ ¥iinTy (37-40 °C 6-8 car) ‘

1

‘ Apamnacteipy 10 - 30 MIIH KaHe calkpHIaTy t=8 0C ‘

il

‘ Kyro, opay, Tagbanay, cakTay skKaHe TackManiay (6+2)°C ‘

1

Caxray

Cyper 1 — Morypt faitbIHay IbIH TEXHOIOTHAIIBIK CYII6aCk!

Kammer  aiiTkaHma TaOWFM  TOTTUIEHMIp-
rimrep HOTYPTTHIH OPraHOJCTITHKAIBIK KaCHET-
TEPiH, SIFHH, HOTYPTTBIH JOMi *OHE XOII HICIH
JKakcapTaJibl. bipak eHIMHIH JIoMi MEH TEKCTYpachl
TaOWFHFa JKaKbIH OOJATHIHIAN €Til, KochalapIblH
OHTAWJIBI KOHE TEHrepIMIl MeJIepiH Jaypbic
TaHJIaI ajly Kepek.

Hamuoicenep sncone o1apovt mankpliay

CreBUsT MEH DPUTPUTOIN CyJa YKAKChl €pH-
I, TEPMUSUIBIK OHJIEY Ke3iHjae TyHOara Tycreui,
anry mporiecine yimbipamaiinel. by cumarramanap
TaOWFU TOTTUICHIIPTIiIITEp/li TaMaK ©HEPKACiOiH-
Jie mainaianyra MyMKiHIiK Oepeni. CteBus Ouo-
JIOTHSIIBIK O€JICEHIITIKKE Me OOJIFaHILIKTaH, OHBI
YHEMIi KONJaHy KONTEreH JIeHe KyHelepiHiH KYM-
BICBIH KaJIbIIIKa KENTIpyre, UMMYHUTETTI HbIFai-
TyFa JXKOHE KaH KBICHBIMBIH TOMEHJCTYI'¢ KOMEK-
Teceni [12].

Kecre 3 —MorypTThIH XUMHSIIBIK KypaMbI

Emki cyriHeH pailbiHmanFaH HOTYPTTHIH
HETi3ri KOMIOHEHTTEpi: Cy, aKybI3, Mail, KeMipcCy-
nap MeH muHepamabl 3artap. Cy — HOTypTTBIH
Heri3ri Kypaymibichl 6osbin Tabbutagel. Morypr-
TBIH KYPaMbIHJAFbl aKybI3 ar3a TiHICPIH Kypynaa
JKOHE KaJIllbIHA KEJTIpyae MaHbI3bl PeJl aTKapa-
nbl. Maiinap Oenrini 0ip nopyMeHaepli ciHipyre
KOKET JKOHE DHEprus Ke3i OOJbIT TaObLIaIbI.
JlakTo3a CHSKTBI KOMipCyap Jia aF3aHbIH SHEPIUs
K631 Oouibinl TaObUIAZABl. MUHEpaJIbl 3aTTap na
HOTYPTTBIH €H MaHBI3/Ibl KOMIIOHEHTI, oJlap CyHeK
IIeH TICTiH JYPBIC )KYMBIC iCTE€yiHE BIKIANl €TEe]li.
CoHbIMEH Karap WOTypT ac KOpPBITY JKOHE
acKazaH-ilIeK JKOJTBI MUKPOQIOPACHIHBIH
JKYMBICBIH ~ KAJBINTACTBIPYa Malaagbl  OOJIBIIT
oTelp. UIMMYHABIK >KYHeHi HBIFayTy YIIiH — Tipi
OakTepusiap MEH MPOOHOTHKTED naiaibl
GoMbIN Kestemi. MOrypTThIH XMMHSIBIK Kypambl
TOMEHJIET1 3-1ITi KeCTelle KOPCETIITeH.

OHepreTuKanblK KYHbUIBIFbI 59 kxan/247 xIx
AKybI3 3,3
Mait 4.0
Kewmipcy 4.3
Cy 87,58
Kyn 0,82
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HorypTThlH OpraHONENTHKANBIK KOpCET- OaramaHagpl. MOTYpTTBIH  OpraHOJCITHUKAIBIK
KIMTepiH OHBIH TYpiHE, KypaMbIHa, HICiHE, KOPCETKIMTEpI  TOMEHAETi  S5-mbI  KecTeme
KOHCHCTCHIIMSCHIHA JTOMiHE JKOHE TYCiHE Kapar, KOpCETIITeH

SFHH WIC ce3y MyIIenepi apKbUIbl aHBIKTANbII

Kecre 4— Emki cyTiHeH qaibIHIAFaH HOTYPTHIH OPTaHOJENTHKAIBIK KOPCETKIIITEePi

Ne Yri ATtaysl
Koncuctenuuscol Hici meH momi Tyci
1 | MECT o6oiibiamia BipTexTi, ®KeTKUTIKTI Meepae KpIukbL1 cyTTi, Cyrri-ak, 6apJibIK
QJIBIHFAH YIT1 | TYTKbIp. TypaKTaHABIPFBINI KOCBUIFAH | ©3r¢ JoMi MEH HiCi | KOMIOHEHTTEepi OOMBIHIIA
Ke3JIe JKeJle HeMece KpeM Tapi3fi HKOK. TOJIBIK O1pKeJKi TapasiFan
OoJIagbl.
2 Baxpinay BipTexTi, ®KeTKUIiKTI Memepae Ta3a, KbILIKBLI CYT, Cyrtri-ak
yJrici TYTKBIP TOTTI 1aM
3 TommuamOyp BiprexTi, kafimakTopizmi, co3puMansl | TorTi kapamenbai | KocbUraH KocnanapbH TypiHe
KOCBUIFaH YJITi CYMBIKTBIK oM Kapaii KOHBIPKA TyCTi
4 Oputpur BipTexTi, THIFBI3 KOIOJIAy CYUBIKTHIK TotTi, cepriTkim Cyrri-aK
KOCBUIFaH YJITi Iomi Gap
5 | CreBus KOCBUIFaH BiprekTi, KeTKUTIKTI MemmIepae ToTTi, COI KBIMIKBLIT CyTTi-aKmbur
yJri TYTKBIP JIoMi cesieni
Kecrene emxi cyriHeH opTypii TaOurm CYTKBIIIKBIIABI OHIM aiblHAbl. TemeHpaeri S-mri
TOTTUICHIIPTiIITEp KOCHIN JaibIHAAIFaH HOTYpT KeCTeJIe CIKI CYTIHeH TaOWFH TOTTIJICHIIPTIIITEp
OHIMJIEPIHIH OTaHOJICNITHKAIBIK KOpPCETKIITepi (creBusi, JpUTPUT, TONMUHAMOYpP) JKOHE KaHT
KkepcerinreH. OTpaHONIeNTUKATBIK KaCHeTTepl Ho- KOCBUIFaH HOTYPTTHIH (PM3UKA-XUMUSIIBIK KOPCEeT-
T'YPT ©HIMIHE TOH, TOTTi, OOrie Mici MEH JIoMi KOK KiIITepi KOPCETiIreH.

Kecre 5 - Emki cyTiHeH TaOWFH TOTTUICHIIPTIIITEP KOCBUTFaH HOTYPTTHIH (PU3UKA-XUMIBUTBIK KOPCETKIIITEPi

OHIMHIH aTaybl Kepcetkimrepaig aTays
KMCK KbIIKbUTIBUIBIFBI pH MaiiablUIBIFBI JlakTo3a AKybI3
Bakpuray ynrici 15,7 94 °T 4547 4,0-4.3 4.8 3.3-3.5
TonunamOyp 15,6 4,0-4.3 48 3.3-35
KOCBUIFaH YJITi 93 °T 45-4,7
OpUTPHUT KOCHUIFaH 15,5 4,0-4.3 45 3.3-35
yori 93 °T 45-4,7
CreBUs KOCBUIFaH 15,4 4,0-4.3 45 3.3-35
yori 95 °T 45-4,7
Emki cyrine Taburu TOTTUIEHAIpTimITED IBIH KYpaMbIHBIH OaKpuiay YITICIMEH cajbic-
(cTeBus, 3pUTPUT, TOMUHAMOYD) JKOHE KAHT KOC- TBIpFaH/Ja alTapJibIKTall ailblpMalllbUIBIKTAp KOK
BITT JaibIHAAIFaH HOTYPTTHIH THIFBI3IBIFGI, KbIII- eKeiH Kepyre 00JabI.
KBULIBUTBIFBL, PH, MalIbUIBIFEI, aKybI3 MeJIIepi, TemeHnzeri 2-mi cypeTTe eImKki CYTiHeH Ta-
JIAaKTO3a JKOHE KYpFaK MaWCHI3JJaHFaH CYT KaJ- OMFU TOTTIICHIIPTINITEP KOCHUIBIN JadbIHIAIFaH
neirbl (KMCK) kepcetinmi. Kectemen Taburu ToT- HOTYpTTapbIH YIATLIEpl KOPCETIIreH

TIJCHIIPrilITep KOCHIN JaibIHAANFaH HOrypTTap-

Cypert 2 — Emki cyTiHeH galbIHIanFaH HOTypTTapAbIH Yiriiepi
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3epTTey HOTHXKECIHIE eIKi CYTiHE SpUT-
PHT, CTEBUS JKOHE TOMHMHAMOYpP KOCBHUIBII JAHbIH-
JalFaH HOTYpTTaplbl 3ePTTEY Ke3iHJE ONapIIbiH
(pM3UKa-XMMHSIIBIK ~ KAaCHUETTepi,  OpraHoJjern-
THKAJIBIK KOPCETKIIITEpl CTaHMApT TallalTapblHA
’Kayall GepeTiHi aHBIKTAIIBL. VOrypT eHiMi apThIK
calIMaKTaH >oHE KaHT JualeTiMeH ayblpaThiH
HayKacTap YIIiH Malijganbl, OJ acKa3aH-ilIeK
JKOJIBI KYMBICTaphIHA KaKChl 9Cep €Telli, ONTKEeHI
OJIapJIbIH ~ KYPaMBbIHJIAa CHHEPTCTUKAIBIK dcep
CTeTIH MalJabl MUKPOOPTaHU3MICP MEH KOPHI-
TBUIMATBIH Kemipcynap 6ap [14, 15].

Kopvimuinowt

Emki cyrine Tabufu TOTTiNEHAIpTIIITED
CTEBHUS, SPUTPUT, TOMHHAMOYD MKOHE KAHT KOCHIIT
JalplHIaIFaH  MOTYpTThIH  KAHT  KOCBUIFaH
HOTYpPTTaH aWTapJIbIKTall albIPMAllbUIBIFBI JKOK.
Worypt naifblHaay YIIiH CHBIP CYTiHE KaparaH/a
eIKI CYTIH MaimanaHyaelH OipkaTtap apThIK-
WBUIBIKTapel  Oap, ce0ebi  emki  cyTiHAe
JIAKTO3aHBIH MOJIIIEPI TOMEH JKOHE KOPEKTIK
3aTTap/blH MOJIIepi KoFapbl Gonambl. Morypr
JMaibIiHAay OapbhICBIHAA KBIMKBUICYTTI OHIIPYIiH
pe3epBYyapIIbIK OAICi TaHIAN aJIbIHIbI, OTKEHI
pe3epBYapIIbIK  OJIC AKOHOMHUKAJIBIK JKarbIHAH
YHEMII >KoHE KocHaiapApl YHBITKBIMCH Oipre
KOCBUIBIIT apajacThIpyFa bIHFAUIBI OOJBIN KEJIeIi.
OHIMHIH ©3IHJIK KYHBl TOMEHIEHIl, OHAIpY
MIBIFBIHAAPET a3  Oosagel.  OpraHOJNENTHKAIBIK
KOpCeTKimTepi OOWBIHINA aNbIHFaH OHIMIEPIiH
KOHCHUCTCHIIUSACHI ThIFBI3, OIPTEKTI, EHTi3UIreH
KOCMa TYTKBIp, TYCl KAHT aJIMACTBIPFBIIITAp
TOMMMHAMOYPJBIH TYCiHE COWKeC KOHBIP PEHKTI,
JIoMi KapamesbiH alKbIH JIOMIHE COMKec opTalia
TOTTI OOMBII MIBIKTHI.

Horyprte 10 Toynik GakpLiay HOTHKECIHIE
TaOWFY TOTTUICHIPTIII KOCBUIFAH JXKOHE Oakbiiay
yirici peTiHae OakblIaHFaH HOTYPT OHIMICPIHIH
OPraHoOJICNITHKATIBIK KOPCETKIIMTEPiHAe aiTapIibIK-
Tail aybITKyJap HeEMece eneyli e3repicrtep TaObuI-
raH koK. Cakray Mep3iMIepiH Oakpliay Ke3iH[e
OHIMHIH TYCi, JIoMi, HiCi JKOHE KOHCHUCTEHIIHSCHI
e3repiccis Kamupl. Morypr esiniy GiprexTi KOHCHC-
TEHIMSACBIH TYHOACHI3 JKOHE TYCIHIH ©3repyiHCi3
caKkTajpl. YJTLIEpAiH JoMi MEH Hici Tasa, Oerie
nicciz 6ol Oy OHIMHIH KOFaphl canajibl eKeHiH
kepceTTi. bakputay mMep3imzaepiHe HOryprrapabiH
KBIIKBUIIBUIBIFGI JIa TEKCEPUIIN OTBIPIbI, OHIMHIH
KBINIKBUIIBUIBFET 94 - Ten 106 °T apaJbIFbIH/Ia
CakTaJIbl, OYJ1 ©HIMHIH CalachIHBIH YKAKChl €KEH-
JITiH JKOHE TYTHIHYIIBUIAP YIIIH JIe KOJalIbl eKe-
HiH kepceredi. COHABIKTaH YCHIHBII OTBIPFaH
TaOWFW TOTTUICHJIIPTIIITED KOCHII JalbIHAATFaH
HOTYPTTBIH camachl JKOFaphbl, Y3aK Mep3iMre cak-
Tayra 0OJIaThbIH 6HIM, KOHCUCTCHIIMSCHI HA31K KOHE
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oMl ©HIM OO0JIBIN TaObLUIAIbL. ﬁOprTTLIH pH 4,5-
4,7, KM3K -15,6 %, terre3asrs: - 1,040 r/cm.

Tabury TOTTIACHAIPTIIITEp KOCBUTFaH CIIKi
CYTIHEH JaibIHAAIFaH WOTYPTTHIH ©HEPKACIINTIK
OHJIIpiCiHIe WIBIFapyFa OONATBIHABIFBI TYpPAaJIbI
KYHIBI aKmapar OOJbIm TaObLIambl. by TYXKbI-
pPBIMAAp KaHa eHIMICPAIL d3ipiiey kKoHe OyphIHHAH
O0ap eHIMIEpIiH camnachlH >KaKCcapTy YIIiH ©Te
MaHbI3/IbI.

COHJIBIKTaH, TalMHAMOYp, SPUTPHUTOJI MCH
CTCBUSHBIH TaOWUFH TOTTUICHAIPTIIITEPiH KOJIJaHA
emIKi CYTiHEH WOTYypT maibiHAaydblH (usuka-
XUMHUSUTBIK KACHETTEepiH, aramn aWTKaHaa ajam
JICHCAYJIBIFbIHA TTalabl 9CEPiH, COHAAN-aK KEKe
MPOPUIAKTHKAIIBIK KOHE CAYBIKTHIPY KACUETTEPiH
CaKTai OTHIPBIT, SKOHOMHKAIBIK YKaFbIHAH THIMJIL,
eIIKi CYTiHIH epeKlie JOMiH >KachIpaThiH
JKaFbIMJIbI JIOMI'€ M€ KBIIIKBUI CYTTi CYCBIH alyFa
MYMKIHIIK Oepei.
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IHOJYYEHME U UCCJIEJOBAHUE CTPYKTYPHO-MEXAHUNYECKHUX
CBOMCTB BUOPA3JIATAEMBIX INIEHOK HA OCHOBE KEJJATUHA

i )
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‘HK. AJDKUEBA ™ ,'A.J{. EPMATAMBETOBA {

\5.5. TIOCIOIIOBA ' | 2K.5. MYCABEKOB

(*Kazaxckuii HANMOHAJILHBIN YHHBEPCHTET HMEHH alb-Papadu,
Kaszaxcran, 050040, r. Asimatsl, np. anb-®apadu, 71
’Kaszaxcrancko-BpuTancknii Texanuecknii yansepcurer, Kaszaxcran, 050000, r. Anmarsl, ya. Tose 6u, 59)
DneKTpOHHAs TT0YTa aBTOpa KoppecmonaeHTa : hargiza_21.03@mail.ru*

Ilonyuenvt duopaznazaemvle n1éHKU HA OCHOGE JHCENAMURA 8 NPUCYMCMEUU 000AB0K KAPOOKCUMEMUNYENTIO-
n03vl (KML]), npeonasnauennsle 011 UCnOIb306aHUA 8 KAUeCHI8e YNAKOBGOK RUULEELIX NPOOYKMOE U Hocumernell Jie-
Kapcmeennslx eeujecme. Memooamu ckanupyrowjeil J1eKMpoOHHOU MUKPOCKONUU U UIMEPEHUS WePOX08AmMocmu
NEHOK YCMAHO6IEHO, UMO HAUOOILULYIO WEPOX08AMOCHb UMelom N1eHKU, RnoayueHHble uz cmecu KMII-
acenamun. Ilokazano, umo éeedenue KMI] 6 cocmag nienok jxcenamuna npugooum K pe3Komy yMeHbuieHuo npou-
HOCmU U MOOYIA YAPY2OCMU NIIEHOK, 00HAKO Oehopmayusn umeen MakcumMaibHoe 3HaueHue npu Maccoeom coom-
nowenuu KMLI / scenamun, paeuom 0,7. Imo odycnosneno obpaszosanuem duoxkomnosumos 3a cuem H-ceazeit u
MEKMPOCMAMUYECKUX 83AUMOOCTICIEUIL MexcOy PYHKUUOHAIbHBIMU ZPYRRAMU DEK08 JHcelamuna u MaKkpomose-
Kyl nonucaxapuod, cmaduausupoGantvix 2uopophooHvimu 63aumooelicmeuamu Mexcoy uUx HenoaapHblMu yuacm-
kamu. H3yuenwl 6apvepnvie ceoiicmea nienok na ocnose KMI[ u sicenamuna. Ilokazano, umo Haudonouiyio 8030y-
XONPOHUUAEMOCHb U HAUMEHBULYIO 86000YNOPHOCHb UMelom HileHKU Ha ocnogée KMI], umo ceéazano ¢ mexcmypupo-
eéannocmuio mamepuana nienok. Ha ocnoge oannvix HK-cnekmpockonuu ycmamnoeneno, umo Hauoonee ycmounuu-
GbIMU AGNAIOMCA NIEHKU, noayueHHble uz cmecu KMI] u scenamuna. /Ina pecynupoeanus oepopmayuu nienox
UCNOIb306AH 21U EPUH.

KuawueBble ciioBa: 6n0pa3.11araeMble IVICHKH, KCJIATUH, KaPGOKCI/IMeTHHHeHJHOI[O3a, CTPYKTYpO-
oﬁpasonaﬂne, MPOYHOCTD, HIEPOX0BATOCTD.

JKEJATUH HETT3IHJIE BUOJIOTUSLJIBIK BIJIBIPAUTBIH YJIAIPJIEP AJTY JKOHE OJIAPIIBIH,
KYPbBUIBIMIBIK-MEXAHUKAJIBIK KACUETTEPIH 3EPTTEY

‘H K AJDKUEBA*., *A.J]. EPMATAMBETOBA, *C.M. TAXXUFAEBA,
'B5.Bb. TFOCIOITIOBA, *K.5. MYCAFEKOB

(*On-®apadu areinaarsl Kazak yirTeik ynusepenreri, Kaszakeran, 050040,
AJMaThlI K., 31-®apadu JaHFbLIbI, 71
’Kasak-BpuTan TexHHKAJILIK yHuBepcuTeTi, Kazakcran, 050000, Anvarsl K., Toue 0u komeci, 59)
ABTOP-KOPPECTIOHICHTTIH SJIEKTPOH/IBIK TomTackl: Nargiza_21.03@mail.ru*

Kenamun nezizinoe nampuii kapooxcumemunyennionosacvinviyy (KML]) kamuicoinoa mazam éHimoepin opayza
JicoHe O0apiNiK 3ammapovly MAcyuibicbl peminde KON0AHY2A GPHANZAH OUO0N0ZUATLIK bLOLIPALMBIK  ya0ipaep
anvinzan. Ckanepaeyui IneKmpoHOblK MUKPOCKORUSA JicaHe Gemmil Kedip-0yovipnbizvin onuey adicmepimen KMIJ-

133


https://orcid.org/0000-0002-2926-4339
https://orcid.org/0000-0001-5824-5535
https://orcid.org/0000-0003-3300-3235
https://orcid.org/0000-0001-6149-2326
https://orcid.org/0000-0003-1114-1901
mailto:nargiza_21.03@mail.ru
mailto:nargiza_21.03@mail.ru

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

Jcenamun  KOCRACLIHAH ANbIH2AH  YA0ipnepoin, eH Hco2apol Keoip-OyoblpiblKKa ueneHemindizi aHblKmanosl.
Kenamun ynoipnepiniyy Kypamvina KMI[-nel encizy onapovly 0Oepikmici men cepnimoinik MmooOyniniy Kypm
meomenodeyine akenemini kopceminzen, anaitoa oegpopmawus KMI] / scenamunniy 0,7 maccanvik KamvlHACHIHOA
MaKcuManovl MaHze ueleneminoizi kepceminoi. byn scaiim scenamun axyvi3oapvl MeH NOIUCAXAPUO MAKPOMO-
JIeKyNanapulHblH, ROAPAbLL eMec 0O1IKmMEPIHIN apacbinoazvl 2udpodoomul apeKkemmecynepmer mYpaKmaHoblpovliI2an
H-baiinanvicmap my3inyi jcone nekmpocmamuKaivlk apeKkemmecyiep naioa 6oyvl apKwvlibl KOMROIUmMmepoiy
my3inyimen nezizoenoi. KMI] scone ycenamun Hezizinde anvinzan ynoipnepoin aya men cyza depikmizi 3epmmenoi.
KMI] nezizinodezi ynoipnepoin aya omkizziuimizi ycozapul, an cyza me3imoinizi memer 60ayst yaoip MmamepuanviHsly
mekcmypacvina oainanvicmel  mycindipindi. HK-cnekmpockonusa manimemmepi necizinoe KMI]-scenamun
KOCRACBIHAH ANIbIHZAH YA0ipilep eH mypaKmel 06onvin maowinovl. Yadipnepoiy Oepopmayusceln pemmey yuiin
2IUUEPUH KONOAHBLIObL.

Herisri cesnep: OHONOTMANBIK BIALIPANTBHIH YJAIpAEp, KeJaTHH, KapOOKCHMeTH/Ie/II0103a,
KYPBUIBIMHBIH TY3iJ1yi, 0epikTik, Kexip-0yabIp.

PREPARATION AND INVESTIGATION OF THE STRUCTURAL AND MECHANICAL
PROPERTIES OF BIODEGRADABLE GELATIN-BASED FILMS

I N.K. AJIYEVA*, A.D. YERMAGAMBETOVA, 'S.M. TAZHIBAYEVA,
'B.B. TYUSSYUPOVA ,2K.B. MUSABEKOV

(*Al-Farabi Kazakh National University, Kazakhstan, 050040, Almaty, al-Farabi Avenue, 71
2Kazakh-British Technical University, Kazakhstan, 050000, Almaty, Tole bi st., 59)
Corresponding author e-mail: nargiza_21.03@mail.ru

Biodegradable gelatin-based films have been obtained in the presence of carboxymethylcellulose (CMC) additives
intended for use as packaging of food products and drug carriers. By methods of scanning electron microscopy and meas-
urement of film roughness, it was found that films obtained from a mixture of CMC and gelatin have the greatest rough-
ness. It is shown that the introduction of CMC into the composition of gelatin films leads to a sharp decrease in the
strength and modulus of elasticity of the films, however, the deformation has maximum values at a mass ratio of CMC /
gelatin equal to 0.7. This is explained by the formation of associates due to H-bonds and electrostatic interactions between
functional groups of gelatin proteins and polysaccharide macromolecules, stabilized by hydrophobic interactions between
their nonpolar sites. The barrier properties of films based on CMC and gelatin have been studied. It is shown that CMC-
based films have the highest air permeability and the lowest water resistance, which is due to the texture of the film materi-
al. Based on IR spectroscopy data, it was found that films obtained from a mixture of CMC and gelatin are the most stable.
Glycerin was used to regulate the deformation of the films.

Keywords: biodegradable films, gelatin, carboxymethylcellulose, structure formation, strength,
roughness.

Beeoenue MaTepuaiax Jiisl MUIIEBBIX MMPOAYKTOB Onaromaps

B mocnenHue TOABI MCMONB30BaHHE IPHU- X BBICOKOM OapwepHoit crmocobnoctu [2, 3].
POIHBIX OWOMONMMEPOB B TMPOU3BOACTBE MHIIE- [MonrmMepb! BTOPOH KaTeropuu CUHTE3UPYIOTCS U3
BBIX IUICHOK TPUBIIEKIIO 3HAYUTENLHOEC BHUMAaHKE OMOOCHOBHBIX MOHOMEPOB C HCHOJIb30BAHUEM
Kak Oe3oIacHas ajbTepHAaTHBAa HE(TSIHBIM YIaKO- KJIACCUYECKOH TIONMMEPHU3AIINU, HAIPUMED, MOJIH-
BOYHBIM MaTEpHUajiaM B CBSA3HM C HETaTHBHLIM BO3- MOJIOYHOH KHCiOTHl [4], a monmumepsl Tperbeit
JEUCTBUEM TIOCIETHUX Ha OKPYXKAIOUIYIO CPENY U KaTeropun GOpMHUPYIOTCS B Pe3yJbTaTe BO3ICHCT-
npobneMamu ux yruiusaiuu [1]. Ot nonumepsr BHsL MHKPOOPTaHU3MOB [5]
MOTYT OBITh pa3JielIeHbl HA TPH KaTETOPHUU B 3aBU- Jlnst mpou3BOACTBAa OHMOpassaraeMbix yma-
CUMOCTH OT WX TIIPOUCXOXKJCHUS W METOIOB KOBOUHBIX TUICHOK HauOoJiee YacTO HCIONB3YIOT
npousBojicTBa. [lepBas kaTeropus BKIOYAET ono- JKCJIaTUH, KpaxMmall, Kap60KCI/IM€TI/IJ1LIeJIJHOJ103y,
TIOJIMMEpPBI, KOTOPBIE HENOCPEJCTBEHHO H3BJIE- TIOJIMBUHUIIOBBIN crupT U z1p. [6]. B 3aBucumoctu
KaroTCsl U3 OMOMACCHhI, TAKMX KaK yIJICBOABI U Oel- OT MPUPOJBI MPUMEHIEMOro IOoJIMMepa, CTPYK-
KM, W WIMPOKO HCIIONB3YIOTCS B YIAKOBOYHBIX TYpHO-MEXaHHUYECKHE CBOWCTBA (HOPMHUPYEMBIX

MJICHOK MOTYT OBITh NPUHOUIIMAJIBHO Pa3HbIMU
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[7-15]. Tlomucaxapuabl MPEACTABISIOT COOOM
MPUPONHBIC TOJNUMEPBI, BKJIIOYAs KpaxMabl,
MPOU3BOJIHBIC TEIUTFONIO3bI, MEKTHHBI, MYILTyJIaH,
aJIbTUHATBI, KappardHaHbl, XUTO3aH W KaMeH,
KOTOpbIE IUPOKO HCHOIB3YIOTCA s (HOpMHP-
OBaHUs OHMOpa3NaracMpIX IUICHOK W TOKPBITHIA.
OTH TieHKn obnanaroT 3¢dexkTuBHBIME Oapbep-
HBIMH CBOWCTBaMH B OTHOILICHUHM KHUCJIOPOJA,
3araxoB W JIMHUJIOB, U JIEMOHCTPUPYIOT YIOBJIET-
BOPHTEIIbHYIO MEXaHHYECKYIO MPOYHOCTb, OJHAKO
u3-3a UX THAPOMUIBLHOI MPUPOIBl HAOIOmACTCS
orpaHUYcHHAs OapbepHas CIIOCOOHOCTH IO OTHO-
HIEHUIO K BomsHOMY mapy [16]. Taxke ruieHkH,
copMHpOBaHHBIC U3 OCITKOB, BKJIFOYAsl KOJUIAreH,
JKEJIaTHH, COEBBLIH O€lI0K, MIIEHWYHBIM IIOTEH,
Ka3eWH, CHIBOPOTOYHBIC OCNKH W KYKypY3HBIH
3¢HMH, OOJIaJal0T BBICOKOW OaphepHO# CIIOCO0-
HOCTBIO U YMCPCHHBIMH MCXAHUYCCKHMHU Xapak-
TEPUCTHKAMH.

IInenkn Ha OCHOBE JKeJIaTHHA IIPUBJICKAIOT
3HAYUTCIIBHOC BHUMAHHEC HpOI/I3BO[[I/ITCJ]CI\/'I nuaie-
BBIX TPOJAYKTOB M JICKAPCTBEHHBIX BEIIECTB IO
Bcemy wmupy [17]. Psim mccnenoBanuii momuep-
KHUBaeT, YTO JJIsl YIy4lleHHsT OapbepHBIX CBOHCTB
IJICHOK HCKOTOPBIX MOJHUMEPOB MOXKHO HCIIOJIb-
30BaTh METON OWOTONMMEPHBIX KOMOWHAIWH,
BKHIO‘IaIOHII/II\/'I CMCHIMBAHUEC UX C APYTUMU IIOJIH-
caxapuamu, o0JIaJaroIIUMHU CIIOCOOHOCTHIO (op-
MHUpOBaHus 1IeHOK [18].

IlytemM coueTaHuss B cOCTaBe IUICHOK pa3-
JIUYHBIX OMOMOIMMEPOB MOXKHO PErYIUPOBATh UX
CTPYKTYPHO-MEXaHHUECKHE CBOWCTBA, TaK Kak
MOJy4YaeMble MaTepuasibl OOOTAIIAITCS pa3iny-
HBIMH (DYHKIIHOHAJBHBIMH TPYIIAMH, CIIOCOOHBI-
MM B3aUMOJIEMCTBOBATh JPYr C Jpyrom. B 3rToit
CBSI3U 1IETIbI0 HACTOSIIIECTO MCCIICOBAHUS SIBIISICT-

csl OmNpezeicHHue BIUSHHUA J00aBOK KapOOKCHMe-
tunmemnmonos3sl (KMII) Ha crpykTypHO-MexaHu-
YeCKHE CBOWCTBA IUIEHOK JKEJIaTHHA.

Mamepuanvt u MemoOwl UCC1€006AHUL

OOBEKTHI HCCNIeI0BAHU

B xkawectBe cTpykTypooOpasymmux Owno-
noauMepoB  ucmonb3oBaHbl  skematuH  (ITOCT
11293-2017, Poccus) 1 kapOOKCUMETHIIIICIUTEOINO-
3a Hatpus (TY 6-55-63-90, Poccus).

s momyveHus TUIEHOK TOTOBMIIM HUX pac-
TBOpHI KoHIeHTparuu 0,2 — 4,0 % u cmemuBaiy B
pas3In4HBIX cooTHOoUEeHUsX. CMech BBUIMBAIM Ha
[IPOTUBEHb U CYIIMJIM B TEPMOCTATE IIPU TEMIIEpa-
Type 298 K. MaccoBoe COOTHOIICHHUE MEXIY
KMII u XenaTHHOM BBIPa)KEHO KaK BEIWYMHA M
(m = KMLI / xenarus).

Metonp! uccinegoBaHus

Merton onpenenenus npeaena IpoYHOCTH U
OTHOCUTENBFHOTO YAJMHEHUS IIEHOK

Onpenenenue npeaena NPOYHOCTH U OTHO-
CUTENIHOTO Y/UIMHEHUS IUICHOK IIPOBEIEeHO Ha
paspsiBHOI Mammae MT-150 (Poccus). Marmmabt
MT npenHa3HayeHBbI 111 BBITIOJIHEHUS UCTIBITAHUN
Ha PACTSDKEHHE M TO3BOJISIOT H3MEPSATH Aedop-
Malio ¥ OPUIOKEHHBIE YCHIUSA MpHU HCCIeNo-
BaHMM OCHOBHBIX MEXaHHYECKUX XapaKTEPHCTHUK
MaTepualioB, BKJIIOYas pACTSKEHHE, CKaTHE WU
YOpPYrocTs. s NpoBeAcHMs UCIIBITAHUI HCIIOJIb-
30BaHbl 00pa3Ibl IUIEHOK, HMEIOIIME JIUHY 15 cM
U WUpUHY 4 cM. 3HaueHUs yUIMHEHHUs oOpasua u
MaKCHUMAJIbHON Pa3pbIBHOW HArpy3KH BbIPAXKCHBI
B MWJUIUMETPAX U KWJIOTpaMMax COOTBETCTBEHHO.
C wucrnosp30BaHMEM 3THX AAaHHBIX ONpEIENIECHBI
3HA4YCeHUsl Npo4yHOCcTH (0), nedopmanuu (€) u
monyist ynpyroctu (E) miéHok:

F
6 =F 1
. @)
rjie G - IPOYHOCTh, KI1a; F — paspuiBHas Harpyska mwienku, H; S — miomans o6pasua, M2

al

e=T, (2

rae € - neq)opMam/m; ﬂ|-| - YAJIMHCHUE HJ'IéHKI/I, MM; | - HUCXOOHas JJINHA l'[J'IéHKI/I, MM;

(a3

E=-, ©)
=3

3nech E - Mmonyms ynpyrocty, klla; 6 - mpounocts, kl1a; € - nepopmarus.

MeTton n3MepeHns MepoxoBaToCTH

OneHky epoxoBaTOCTH MOBEPXHOCTH ILIE-
HOK TipoBosiuin Ha nipoduiomerpe TR110. [Mpun-
uun paboTel MpuOOpa 3aKIoYacTcs B JETEKTH-
POBaHUM OAHOPOAHOCTH HCCIEAYEMOW IOBEpX-
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HOCTH aJIMa3HOM MIJIOH 30HJIa W MpeoOpa3oBaHUU
MEXaHMYECKUX KOoNeOaHWH 30HAa B HM3MEHEHHE
HanpsOKeHHsI, MPOMOPLIUOHAIFHOE 3TUM Kojela-
HUsAM. Pe3ynmprarel M3MEpeHHMH  MapaMeTpoB
LIEpOXOBATOCTH OTOOpaKEHBI Kak 3HadeHus: Ry u
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R; rme Ra— cpemnee apudmernyeckoe OTKIIOHE-
Hue npoduns (MkM), R; — MakcuMalbHasi BhICOTa
HEPOBHOCTH (MKM).

WNudpakpacHas crieKTpoCKOMUs

HK-cniekTpsl 00pa3moB IIEHOK CHIMAJH Ha
®dypre UK-cnekrpomerpe «Avator 370-Csl» B
tabnetkax ¢ KBr. [yns uccnenoBaHuii UCHONB30-
BaJIM IJICHKH M3 JKEJIaTHHA, KapOOKCHMETHIIIE-
JIIOJIO3bl HATpUA W CMECH JKeJIaTHH-KapOOKCH-
METHJILIEIUTI0N03a HAaTpus cocTaBa 1:1.

Meron omnpeaeNncHHs BO3ILyXOMNpO-
HHUIIaeMOoCTH M3MepeHue BO31LyXONpPOHUIIAEMOCTH
MPOBOIMIIM C WCIIONB30BaHMeM mpubopa TEX-
TEST FX 3300 III (mpousBoactso - LlIBeiinapust).
Ilepen ocymecTBieHHEM H3MEpeHU 00paser
Marepuaia IOABEPrajcs BBIACPKKE B TEUCHHE
cytok mipu Temmeparype 298+2K u oTHOCHTENB-
HOM BiaxHocTH 6512%. Kaxnpiii oOpasert
noABeprajcs TpEM U3MEPEHUSIM.

Merton onpeneneHus BOOJOYINOPHOCTH

OmnpeneneHue BOAOYIOPHOCTH MPOBOIWIH
C HUCHONb30BaHWEM ycTpoicTBa «lleHeTpomerp»
MT-158, nmnpegHazHAu€HHOTO  JJIi  OIICHKHU
BojtoyniopHoctd B cootBercTBuU ¢ ['OCT 3816-
81. MakcumanbHoe 3HaueHue masieHus — 1200
MM.BOA.CT. (MM BOmHOTrO cTonba). Ilmomans
noBepxHoCTH McnbiTanus — 100+£5 cm? Crpyk-
Typa YCTpOWCTBA  BKJIIOYACT HCIBITATENBHYIO
sIUEKy, B KOTOPOH BCTPOEHA BOJOU3MEPHUTEIbHAS
TpyOka c genmeHusMd 1o 1 mmmmuamerpy (1
MM.BOI.CT.), @ TakKXe HamopHBIH cocyd JUIs
MOAA4X BOABI B XO/I€ UCIBITAHUS.

Pe3ynomamut u ux oocyxycoenue

Mopdomorus 1ieHok. JKenaTuH SBIsSET-Cs
OEJIKOBBIM BEILECTBOM, KOTOPOE PAacTBOPSETCS B
BOJI€ M MOJYYaeTCsl IMyTEeM pPa3pyLICHUs] TPETHY-
HOH, BTOPDHUYHOM M B HEKOTOPOI CTENEHH NEPBUY-
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HOW CTPYKTYpBI HUCXOAHOTO KOJJIareHa MyTeM ero
JaCTHYHOTO THapoin3a koutarena [19]. B ommu-
qre OT OOJBIIMHCTBA T'MIPOKOJUIONIOB, KOTOPBIE
SIBIISIFOTCSA  TIOJIMCaXapuaaMH, JKEJIaTHH SIBISETCS
yCBaMBaeMbIM OCIIKOM, COAEp’KalluM BCE HEOo-
OXofMMBIe aMUHOKHCIOTHL, KpOME TpHNTO(aHa
[20]. DTorT OWoOMOAMMEp MPHUBIEKACT HIUPOKOE
BHUMAaHHUE HCCIIEJ0BaTelIeld B CBSI3H C €ro XOpo-
meil CrmocOOHOCTHI0 OOpPa30BHIBATH IUIGHKH U
CIIy’)KUTh B KayeCTBE BHEIIHETO YMAaKOBOYHOTO
CIIOS, 3alIUIIAIOIIETO IHIIEBbIE MPOAYKTHl OT
BO3JICHCTBHS CBETA, TEMIIEPATyphl U KUCIOPOJA.
Kpome Toro, OH MIMPOKO HCIONB3YeTCsS B ITHIIE-
BOW NPOMBIIUICHHOCTH Ui TONyYEHHsS >Kelei-
HBIX IPOAYKTOB [21, 22].

Kapb6okcumermnmenirono3a (KMLI) senser-
Csl BOJIOPACTBOPUMBIM MOJIMCAXaPHIOM, IOJTydac-
MBIM ITyTeM 00pabOTKH LEIUTFONI036I THAPOKCHIOM
HATpPHs ¥ MOHOXJIOPYKCYCHO# KucioToi [23, 24].
bnaronaps JMHENHON CTPYKType OHa Haluia
IIMPOKOE MPHMEHEHHWE B Pa3IHYHBIX OTpacisax
MIPOMBIIIEHHOCTH, TAaKUX KaKk HedTsHas, Oymax-
Has, KOCMETHYeCKas, TEeKCTHJIbHAs W IHUIIeBas
[25-27]. KMI] obmagaeT BBICOKO# MOJICKYIIAPHOM
Maccoif, YTO TMO3BOJSIET HCIONB30BaTh €€ IS
(dhopMHpoBaHU OMOKOMIIO3UTHBIX IICHOK, 00ja-
JAOIUX TEePMO-TeIeo0pa3yomuMi CBOWCTBAMU
[28]. KML] obGnamaeT xoporieii COBMECTUMOCTBIO
¢ OMOJIOTHYECKUMH CHCTEMaMH U CHOCOOHOCTBIO
dopmuposars mienku [29, 30].

[Nonmy4eHs! INEHKHN U3 JKeJIATHHA U KapOOK-

CUMETHIIIIEIITIONO3bl HATPHS TPU UX PA3ITAIHBIX
cootHomenusix. Ha pucynke 1 npusenenst COM
(dotorpaduu MICHOK, MOJYYCHHBIX M3 JKEJIaTHHA
(a, 6); KMII (B, T) 1 X CMECH C MacCCOBBIM COOT-
vomenueM KM/ xemarun 1:1 (1, e).
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5)

PucyHok 1 - DneKTpOHHO-MHUKpPOCKONIYECKNEe CHUMKH IDIEHOK skenaTrHa (a, 0); KM (8, r) u cmecu KMI/sxenaTnn

(m, e) cocrasa 1:1

Kak Bugno u3 pucyHnka 1, Hanbonee omHo-
POIHBIMU SIBIIIOTCA TUIEHKH, TTOJYYE€HHBIE U3 JKe-
JaTuHA, a IIEHKH U3 KapOOKCHUMETHIILEILIIONI03bI
HaTpHsi UMEIOT HEOJAHOPOAHOCTH, O0YCIIOBIICHHbIE
€€ TEKCTYpUpOBAaHHOCTBHIO. BBeneHue pactsopa
KMII B pactBOp ’XenmaTvHa MPUBOIUT K IOSIBIIE-
HUIO IIEpOXOBATOCTH Ha IUIEHKAaX jKEJIaTWHA, Of-
HaKo OHHM HE€ CTOJb 3HAYUTEIbHBI, KaK B CIydae
wieHok KMII. [Ins monydenust Gosee JieTanbHOM
uHpopmarmu o BiusHuM KMILL Ha Mopdomnoruto
IUIEHOK JKeJaThHA pPacCMOTPHUM JAaHHBIE IO HX
mepoxoBarocTd. Kak BUIHO U3 puCyHKa 2, Mak-
CHUMaJlbHas LIEpOXOBATOCTh IUIEHOK HaOomaeTcs
npu cootHomennn KMIl/xenarun, pasaom 0,7,
MIPH MacCOBOM COOTHOIIEHHWH JBYX IIOJHMEPOB
1,0 mepoxoBarocTh MWHHMAJBHA, OIHAKO IIPU
JajpHeieM mnoBeilieHUU conepxkanuss KMI[ B
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COCTaBe IUICHKH IIEPOXOBATOCTh IOCTEIIEHHO
yBenuuuBaercsi. OUeBHIIHO, CTPYKTYpPHpPOBaHHE
IBYX TOJIMMEPOB OOYCIIOBJICHO B3aUMOAEHCTBHEM
(YHKIMOHAIBHBIX TPYIII MX MAaKPOMOJICKYJI, IPH-
BOJISIIIMX K 00pa30BaHUIO KOMITO3HTA.
IIpoYHOCTHBIE XapaKTEPUCTUKH IIJIEHOK
IIpu  wucnonb3oBaHMM  OMOpasyIaraeMbIX
IUIGHOK JUIs YNAKOBKM THIIEBBIX HPOJYKTOB
HanboJiee BKHBIMU MX XapaKTEPUCTUKAMHU SIBIISI-
IOTCSl IPOYHOCTh, YIPYTOCTh U AeopMaLys, mo-
3TOMY HauOOJbllIee KOJIMYECTBO HCCIIEAOBAHUN B
JAHHOW 00JIaCTU TMOCBSAIICHO OIPEACICHUIO 3THX
mokazareneii [29-31]. Ha pucynkax 3-5 mpen-
CTaBJICHbl KpWBBIE 3aBUCHMOCTU HPOYHOCTHBIX
XapaKTepPHCTHK IUIEHOK OT MacCOBOTO COOTHOIIE-
nust KMI/xenatuH, namepennslie uepe3 1 u 7 cy-
TOK MX BBIIEpPKUBaHUs Npu TeMieparype 298 K.
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14 T

PucyHok 2 - 3aBHCHMOCTB ITOKa3aTes
LIEPOXOBATOCTH MJIEHOK OT MaCCOBOIO COOTHO-
miennss KMII/sxenatun
(== -R, 4 -R.)

09 1
0,8
0,7
0,6
0,5
0.4
0,3
0,2
0,1

PucyHok 4 - 3aBHCHMOCTP cTemeHu aedopMarin

0T MaccoBoro cootHomenuss KMII/skenaTun
(=@= - uyepe3 1 cyTku, =Ml - yepe3 7 CyTOK)

Kak BumHO M3 pucyHka 3, BBEIEeHHE B CO-
CTaB IUICHOK JKEJIaTHHA HEOOJBIIOr0 KOJINYEeCTBA
KMII, coorercTBytoIiero cootHomienno KMII/
xenatvH 0,1, IPUBOTUT K PE3KOMY CHIDKEHHIO WX
Mpo4YHOCTH. JlanbHelilee MOBBIMIEHUE CONIepKa-
Hust KML] B cocTaBe MIEHOK JKeJaTHHA BIUIOTH JI0
3HaueHuit M 1,0 mpuUBOAUT JUIIH K HE3HAYUTEIIb-
HOMY TIOHH)KCHHIO TIPOYHOCTH, a B HHTEpBaje
sgayennii M 1,0 - 3,0 3HaueHUa 6 OCTAOTCS ITOYTH
HEU3MCHHBIMU.

Yro kacaercs nedopmanun rieHok (puc. 1),
OHa MakcHMajbHa Tipu 3HaueHun M 0,7, mpudem
3HAYCHUSI € TPU BPEMEHU XpaHEHHUS IUICHOK |
CYTKH BBIIIIE, HEXKEIN TI0CIe 7 CYTOK BEIICPKHBa-
HUSA. DTO MOXKHO OOBSCHUTH UCTIAPEHUEM BOJIBI, B
TO JK€ BpeMs HEKOTOpasl €€ 4acTh, TaK Ha3bIBaeMas
CBs3aHHAs BOAA, OCTAETCS B COCTaBE ILICHOK,
obecrnieunBasi ux Jae(GopMaIuio M AJIACTUYHOCTD.
Cnegyer OTMETUTb, YTO AJIS MPUAAHMS 3IacTHU-
HOCTH TUICHKaM B WX COCTaB BBOIAT DIIHIICPHH,
KOHIIEHTPALMsI KOTOPOTO B COCTaBE HCCIEAYEMBIX
mieHok coctanisieT 2,0 %. M3Menenue ynpyroctu
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1.8
1.6 ;

0 } }

—1

0 1 2
m

PucyHoxk 3 - 3aBHCUMOCTB TIOKa3aTeyst IPOYHO-
CTH OT MaccoBoro cootHorreHuss KMII/xenaruu
(=—@= - yepe3 1 cyTku, -l - uepe3 7 CYTOK)

35;

30

E, mlIa-10°
e e I ]
th O h O La

Pucynok 5 - 3aBUCMMOCTb MOAYAS YHNPYTOCTH
TUICHOK oT MaccoBOTO COOTHOUICHUS
KMI/xenatun

(=@= - yepe3 1 cyTku, -l - yepe3 7 CyTOK)

wieHok KMI[-kenatuH co BpeMeHEM OKa3alocCh
HE3HAYUTENbHBIM (pUC. 5), OIHAKO BBEICHHE
KMII B cocTaB mieHOK »elaTHHa PEe3K0 yMEHb-
1aeT MOLYNb YNPYrOCTH OMOKOMIIO3UTOB B IIH-
POKOM HMHTEpBaJleé MX MAaCCOBOI'O COOTHOILEHHS M
(ot 0,1 o 3,0).

HK-criekTpocKonmuecKoe HCCIea0BaHne
mieHok KMII-xenaTtun

Jns nonxydenust uapopmanuu o 6uopasina-
raeMOCTH IUIEHOK Ha OCHOBE KeJIaTHHA U KapOOoK-
CHUMETHIILIEIUTION03bI HaTpusi npoBeneHo ux UK-
CHEKTPOCKOIINYECKOE UCCIIEJOBAHIE TPU BPEMEHU
xpanenus 1 cytku u 1 mecsn (puc. 6). Kak BuaHO
13 pucyHka 6 (a, 0), MJIEHKHU JKeJIaThHa MPH Bpe-
MEHH XpaHEeHHs | CyTKH CHIBHO T'MIPAaTHPOBaHBI,
0 YeM CBHJETEIbCTBYET 3HAYHMTENBHAS YacToTa
nukoB B uaTepsane 4000 — 1500 cm?. Ocobenno
CHJIBHO 3TO BBIPaKEHO B 00JIACTH 4acTOT Koneba-
auit 4000 — 3500 cm?, coorercTByromux O - H
CBSI35IM MOJIEKYJT BOJIb M KAPOOKCHIIBHBIX TPYIIL, a
Taroke B unTepBate 1750 — 1500 cm™ ¢ 3ameTHBIM
ITUKOM, COOTBETCTBYIOLIUM aMHHOTpyNIam Oel-

3
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KOB skenaruna. [Tuku npu 3Hagenusx v 2932 cm™,
1671 cm! wMoryr TakKe COOTBETCTBOBATH
BaJeHTHBIM Kkonmebanmsasm C-H  rpynm;  mpu
sgadenun v 1412 cm?  nposmusercs  muK,
COOTBETCTBYIOIINH /ehOpMAIIIOHHBIM KOJIeOaH!-
sim C-H cBs3m. Ilocite 1 Mecsma xpaHeHHS TUICHOK

a)

a)

nuku Ha WK-cnekTpax craHoBsiTcs Ooliee BhIpa-
JKCHHBIMH, YTO CBS3aHO C IMOTEPEH BOJIBL.

B ciryuae tuieHOK, MONYyYSHHBIX U3 KapOOK-
CUMETHJIIICILIIONO3bI HATPUsS, MOJO0HBIC M3MEHE-
HUS 3aMETHBI B 00macTu 4actoT koiebanuii 4000
— 3500 cm?, uTo TakKe CBSA3aHO C MCIAPEHHEM
BOJBI (pHC. 6 (B, T).

)

D)

Pucynox 6 - MHbpakpacHble ClIeKTpbl OHopa3naraeMbIx IIEHOK Ha OCHOBE XkesaruHa (a, 6); KMI (B, 1) u cmecu
KMII-xenatuH (1, €) mpu BpeMeHH XpaHeHus 1 cyTku (a, B, 1) u 1 mecsr (O, T, )

HaubGonee wnrepecHbiMu sBisitorcs UK-
CIEKTpHl MJICHOK, MOJNy4eHHbIX U3 cMecu KMII-
xkenaTuH cocTtaBa 1:1. XoTs Ha mepBBIA B3MIAA
onn nonobHel UK-cnextpam mnenok KMILI, onn
HUMEIOT 2 Pe3KO BBIPAKEHHBIX MHUKa B MHTEpPBaje
vactor konebanmit 1750 — 1500 cm?, uto 006y-
CIIOBJIGHO TMPHCYTCTBHEM B COCTaBe IUICHOK
(YHKIMOHAIBHBIX Tpymn 0eikoB. OCOOEHHO 3TO
3aMEeTHO TPHU CpaBHEHUH PUCYHKOB 6 (0) u 6 (e).
C npyroii CTOPOHBI, ATH IJIEHKH HE CTOJIb THApa-
THPOBAHBI, KaK TUICHKH kenatuHa. OueBUIHO, ITO
CBSI3aHO C TeM, 4To B cucteMe xenatnH-KMI]
gacTh  (YHKIMOHAJIBHBIX TPYNN  JKeJaTHHa,
HampuMmep, KapOOKCHJIBHBIX, WCKIIOUaeTcs U3
mpolecca ruapaTalny, Tak Kak yJyacTByeT B oOpa-
3oBanuu H-csizeit ¢ monexynamun KMII, crabu-
JTU3UPOBAHHBIX THAPO(GOOHBIMU B3AMMOJIEHCTBU-
SMH MEXIY WX HENOJSIPHBIMH YydacTKamu. Tak
kak KMI] sBisieTcss aHHOHHBIM IOJIMMEPOM, BO3-
MOXKHO DJIEKTPOCTAaTUYECKOE B3aMMOJIEHCTBHE -
CH2-COO" rpyrnn KMII ¢ -NH*; rpynmamu 6e:1-
KOB JKEJIaTHHA, KOTOPbIE TaKKe MOTYT OBITH CTa-
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OMIM3UpOBaHbl THIPOMOOHBEIMH B3aHMOJIEHCTBH-
SIMH YTJIEBOIIOPOIHBIX IeNe MaKpOMOJEKYI I0-
Jucaxapua U aMHUHOKHCIOT OeNKOB jKeJaTHHa.
Kpome TOro, orcyrcrBrue 3Ha4YMTENbHBIX H3MEHE-
Huii B UK-cnekrpe minenok KMII-xenartun nocine
XpaHeHHUs B TedyeHue 1 mecsia CBUIAETENbCTBYET
00 yCTOWYHMBOCTH TJICHOK, TIOJYYEHHBIX U3 CMECH
IBYX TONMMMEpOB. TakuMm o00pa3oM, BBeIEHUE
KMII B cocraB MJIEHOK >K€lIaTHHA MOBBIIAET HX
YCTOMYNBOCTH NMPH XPAHEHUH.

[lo-Bumumomy, st monydeHusi uHpopma-
UMM 0 OMOJIOTMYECKOM DAa3lIOKEHUH IUICHOK Ha
ocHOBe JaHHBIX MK-crieKTpoKonmnu HEOOXOTMMBI
Oornee MIHMTENBHBIE TIO BPEMEHH HCCIIETOBAHMUS.
Jlng 3TOM 1enu TOBOJIBHO YacTO HUCIHOJIB3YIOT Me-
TOJ 3aKarbIBaHUS TUIEHOK B MOYBY M KOHTPOJISI UX
maccel [32-34]. OpHako 3TOT METOJ HE MOXKET
ObITh OOBEKTUBHBIM BO MHOTHX CIIy4yasX B CHIY
TOrO, YTO BJlara M3 TMOYBBI OYIAET NEPEXOAMTH B
MarepHal IJICHOK, a TAKXKe YaCTHUIIBI TIIMHBI OYIIyT
MIPIJINTIATh K HUM, YBEJIMYUBAsI MACCy TUICHOK.
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[IpeanoxeHHbIN METON MOMy4YeHUs1 OUOpas3-
JlaraeMbIX IUIEHOK 3aKJIF0YACTCS B IPUTOTOBICHUH
ux pactBopoB koHnenrpanuu 0,2 — 4,0 % u mo-
CIEYIOIIEM HMX CMEIIEHWH B Pa3IUYHBIX COOT-
HowmeHusiX. [lomydeHHass cMech BBUIMBAeTCS Ha
IIPOTUBEHb M CYLIUTCS B TEPMOCTAaTe IPU TEMIIE-
patype 298 K B Teuenue 24 4. [Ins perynupona-
HUS JeOPMaIIMOHHBIX CBOWCTB IJICHOK B CMECh
OHMOIIOTMMEPOB AO0ABIISAIOT TIIUIICPHH.

3aluTHBIE CBOWCTBA IJIEHOK

Hns a¢ddextuBHOrO MCHonb3oBaHust OHO-
pas3naraeMblX IUICHOK IJI YNAKOBKU HHIIEBBIX
MIPOLYKTOB, JIEKAPCTBEHHBIX IIpENapaToB WM B

45 T
40 +
35 +
30 +
25 +
20 +
15 +
10 +

Bo31yXONPOHHIIAEMO CTh, AM3/M?+C

JKeIaTHH KMII/xenaTHe KMIT

CucteMa

a)

KaueCcTBe HocHTene (epMEeHTOB HeoOxoauma
nHpOpMaIMs 00 WX 3aNUTHBIX WX OapbepHBIX
CBOMCTBAaX.

Ha pucynke 7 mpeicTaBiieHbl JAaHHBIC IO
BO3AYXONPOHHUIIAEMOCTH W BOJOYIIOPHOCTH IIIe-
HOK. BozmgyxompoHumaeMocTh — 3T0 00bEM BO3-
nyxa B AM®, KOTOPBI MPOXOAUT uYepe3 Marepual
mnomansio 1 M23a 1 c. BogoynopHocTs MaTepua-
JIOB CBsI3aHA C MX CIIOCOOHOCTHIO MPOTHUBOCTOSTH
BO3/ICHCTBUIO BJaru U HM3MEPSCTCS B MHJUIUMET-
pax BOAHOTO CTOJ0a. DTH CBOWCTBA 3aBHUCAT OT
MIPUPOIBI, XUMHYECKOTO COCTaBa, IOPUCTOCTH,
TOJIIIMHEI X KOJIMYECTBA CJI0eB B Marepuaie [35].

=
21200 +

BonoymopHOCTh, MM.
[=2)
(=
(=]
\
1

JKETaTHH KMIT/xenatna

CuereMa

KMIT

6)

Pucynox 7 - BozgyxonpoHuniaeMocTh (a) ¥ BOZOYIOpHOCTH (0) IIEHOK, MOJdy4eHHbIX 13 xkenarnHa, KML] u ux cmecu

IIpY BPEMEHH XpaHeHHs 1 cyTkn

Haubonbiryto  BO3AyXONPOHHUIIAEMOCTh —
40,8 nv3/(M?-c) - UMeIOT TIeHKH Ha ocHoe KMILI.
BepositHo,  o0pazoBaHue  TEKCTYpPHPOBAaHHBIX
yuacTkoB B miueHkax KML], oOycrnoeneHHbie He-
PaBHOMEPHBIM pacIpe/ielieHieM TojJuMepa Ha
TBEPJIOM TIOBEPXHOCTH TpHU HX (HOPMHUPOBAHUH,
MPUBOAUT K TOSBICHHIO B HUX (PParMEeHTOB, OT-
JMUYAONINXCS HU3KOH CTEMEeHBI0 CTPYKTYPHUPO-
BaHHOCTH, W, COOTBETCTBEHHO, JIETKO MPOITyCKa-
ommx Bo3ayx. Ilo 3Toil ke mpuyuMHE 3HAUEHUE
BOJIOYTIOPHOCTH MHUHHMAJIBHO B Cilydae IUIEHOK
KMII (puc. 7 (6). Cneqyer OTMETHTD, YTO TUICHKH,
TIOJIyYCHHBIEC HAa OCHOBE kenaTuHa u cmecu KMII-
JKEJIaTHH, UMEIOT OJIM3KHe 3HAYeHHs BOAOYITOPHO-
ct — 1480 u 1420 MUUITMMETPOB BOJHOTO CcTOJI0a
COOTBETCTBEHHO.

Takum 00pa3om, MyTeM CTPYKTYpHUPOBAHHS
JKeJaThHA B pUCyTcTBUM 100aBok KMII momydeHbt
OuopasnaraeMble IUICHKH, CTPYKTYpHO-MEXaHUYeC-
Kre M OapbepHBIC CBOWCTBA KOTOPBHIX 3aBHUCST OT
MaccoBoro cootHoreHus KMII / xenarun.

3axarouernue, 861600061

[Nomyuens! Omopaznaraemple IUIEHKH Ha OC-
HOBE JKENaTMHa W  KapOOKCHMETHIIIIEIUTIONO3bI
Harpus. [lokazano, uyto BBenenue KMII B cocraB
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TUICHOK JKeJaThHa TPUBOIUT K PE3KOMY YMEHbIIIe-
HUIO TIPOYHOCTH U MOAYNSA YIPYTOCTH IUIEHOK, OfI-
HaKo JiepopMalvs U MepoxoBaToCTh TIIEHOK HMEIOT
MaKCHUMaJIbHbIE 3HA4Y€HHs TPH MacCOBOM COOTHO-
mennu KML] / xenarus, pasaom 0,7. 310 00ycioB-
JeHo oOpa3oBaHHEM OHOKOMIO3HMTOB 3a cueT H-
CBA3€M W OANEKTPOCTATUUECKUX B3aUMOJIEHCTBUI
MeXIy (YHKUMOHAIBHBIMU TPyHIaMy OEJIKOB JKe-
JaTMHAa ¥ MaKpOMOJIEKY/ MOJMcaxapuia, CTaOuu-
3UPOBaHHBIX TUIPO(GOOHBIMU B3aUMOACHCTBUSMH
MEXTy UX HEMOJISIPHBIMHU y4acTKaMH.

Uzyuensl GapbepHbIe CBOMCTBA IICHOK Ha
ocHoBe KMI] u xemaruna. IlokazaHo, 4To Hau-
0OJBIIYI0 BO3AYXONPOHUIIAEMOCTh W HaWMEHb-
LIYI0 BOJOYHOPHOCTh MMEIOT IUIEHKH Ha OCHOBE
KMII, 4To cBsI3aHO C TEKCTYPHUPOBAHHOCTBIO Ma-
Tepuasa MIeHOK.

BaarogapHocTh, KOH(QIMKT HWHTEpPecoB
(punancupoBanme)

*PaboTa BBINIOJHEHa B paMKax TIpaHTa
AP19677207 «/lnzaiiH HAaHOCTPYKTYpHUPOBAHHBIX
OMOHAHOKOMITO3UTOB Ha OCHOBE NMPHPOIHOTO ChI-
pesi», ¢uHaHcHpyemoro Komuterom  Hayku
MHBO PK.
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DETERMINATION OF THE NUTRITIONAL AND BIOLOGICAL VALUE OF SEMI-SMOKED
SAUSAGE PRODUCTS MADE FROM BEEF
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Sausage products belong to high-calorie products with their own taste and aroma and occupy a significant
share in the meat products market of Kazakhstan. In the modern era, one of the most important directions in the
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creation of technology for meat products is to reduce the content of toxic substances in products and enrich their
composition with vitamins, macro - and microelements through natural raw materials. The presented article shows
the result of improving the quality indicators of finished products by adding vegetables to them in order to expand
the range of semi-smoked beef sausages. Sausage products are meat products made from minced meat and heat —
treated, their chemical composition and nutritional value are higher depending on the portion content, i.e. the
content of complete proteins, irreplaceable polyunsaturated fatty acids, macro-and microelements and vitamins in
the finished product the composition in the sausage recipe depends on the type and size of the portion. In the course
of scientific work, it is planned to increase the nutritional and biological value of sausage by reducing the amount of
nitrites and spices used in the production of sausages and adding vitamin-rich carrot juice instead. Carrot juice is a
real depository of useful vitamins, micro and macroelements, and the antioxidants contained in it are able to prevent
the appearance and development of malignant tumors. Especially vitamin A, which is contained in carrots, is
characterized by strong antioxidant properties, it is formed from carotene, which enters our body, and it is easily
absorbed through squeezed carrot juice. As a result of research, a recipe for new samples of semi-smoked sausages
with the addition of carrot juice was created, a production technology was developed, and the nutritional and
biological value of the resulting sausage product was determined. Carrot juice contributed to the formation of
aroma, taste, color and high-quality characteristics of sausages.

Keywords: meat products, semi-smoked sausage, nitrite, carrot juice, technology, nutritional
value, vitamins, minerals, biological value.

CUBIP ETIHEH JAMBIHJIAJFAH KAPTBLIAM BICTAJIFAH IIYKBIK OHIMIHIH,
TAFAM/BIK ’KOHE BUOJIOTUAJIBIK KYH/ABIJIBIFBIH AHBIKTAY

JI.C.CBI3JJBIKOBA*, K.M. ABJTUEBA, JK.)K. ECEHKY¥JIOBA, P.K. BAUFABBI/IOB

(AK «AaMaThl TeXHOJIOTHSLILIK YHHBepcuTeT», Kazakceran, 050012, AimMatsl K., Toue 61 k-ci., 100)
ABTOP-KOPPECTIOHICHTTIH JIEKTPOHBIK nomTackl: laila.ss@mail.ru*

Hlyscolx onimoepi 03in0IK 0ami men Xowl uici 6ap dHco2apvl Kanopusaibl OHIMOeEpze Hcamaovl MHcIHE
Kazaxkcmannotyy em onimoepi Hapwvizvinoa Oipwiama yaecmi anvin ycamolp. 3amanayu 0ayipoe em OHIMOeEpiHiH
MEXHONI0ZUACHIH KYPyOoad MAHbI30bl 0A2blmmapovty, 0ipi oHIMOepOe yoimmul 3ammapobly MOaAuLepin momenoemin,
maoueu wuKi3ammap apKwlivl 01apoblH, KYPAMbIH 6UMAMUHOED, MAKPO- HCIHE MUKPOITEMeHmMMePMeH Oailblmy
oonvin mabdvinadvl. ¥ColHbLIBIN OMBIPZAH MAKANA0A CUBID EMIHEH MHCACATZAH HCAPMBLIA bICANZAH ULYHCBHIK,
OHIMOepiniy accopmumenmin KeHeimy MakcamuplHoa 02an KOKOHIC WUKI3AMblH KOCY apKblibl 0aliblh OHIMHIH cana
KopcemKiwimepin apmmulpy Homudiceci kopceminzen. LlIyiwcvlx onimnepi em mypamacvlHan dHcacan2an MHcoHe
JHCHLTYTIBIK, OHOEN2EH em OHIMOEpI, 01apOblH, XUMUAIBIK KYPAMbl MEH MA2AMObIK, KYHObLIbI2bl KYPAMBIHOAZbL KYPaAM
bonikmepze Oainanvicmel 001a0bl, AHU OAULIH OHIMOEZI MOJIBIKKYHObL aKybl30ap, AyblCIbIPLLIMATINbIH
ROJIUKAHBIKNAZAH MAll KbIUIKBLIOAPBL, MAKPO — HCIHE MUKDPOITIEMEHmMmeD MeH SUMAMUHOEPOIH, KYPaMbl ULYHCHIK
peuenmypacvinoazel Kypam 0enikmepoiy, mypi MeH Mmeonuwiepine oOainanvicmol 60naovl. Fouivimu scymoic
0apuiCbIHOA WLYHCHIK, OHOIpYOe KOCHLIAMbIH KYPAMbIHOAZb! HUMPUM NeH 0aMOeyiumepoin Moiuiepin a3aimaoin,
OPHBIHA GUMAMUH2Ze Oail c20i3 WILIPLIHBIH KOCY APKbLIbL MAAMOBIK HCIHE OUOI0ZUANBIK, KYHOBLIbIZbIH APDMMbIPY
ko30enzen. Cabdi3 wblpolnbl NATIOATbL GUMAMUHOEPOIH, MUKDO JHCIHE MAKPOIIEeMEHmMMmMeEPOiH, HA2bI3 KOUMACDL, al
OHOA2bl AHMUOKCUOAGHmMmap Kamepui icikmepoiy naiida 06071ybl MeH O0AMYblH Q10bIH aly2a Kaodinemmi. Ocipece
€20i3 Kypamvinoazol A gumamuni Kyuimi AHMUOKCUOAGHMMBIK, Kacuemmepimen epexuieneneoi, o 0iz0in azzamviiza
Kenin mycemin Kapomunnen my3ineoi yicane 01 ca0i3 wvlpbIHbl APKbLIbL OHAll CiHeli. 3epmmey Hamudicecinoe cadi3
WIBIPBIHBL KOCBUIBIN JHCACATIZAH JHCAPMBLIbLIL bICHATIZAH JHCAHA WLYHCOHIK Ya2Iepinil peyenmypacsl yHeacanowvl, OHOIpy
MEeXHON02UACHL KYPACMBIPLUIObL HCIHE QIbIHZAH WAYHCHIK OHIMIHIY Ma2amovlK, O0U010ZUANBIK KYHObLIbIKMAPbL
anvikmanovl. Ca0i3 WbIpblHbl WLYHCHIK OHIMOEPIHIH XOouwl Wicin, 0IMIH, MYCIH KAAbINMACMBIPYOQ HCIHE HCAKCH
cana Kepcemxiwimepiniy, my3inyine cenmizin muzizoi.

Herisri ce3nep: eT eHiMaepi, skapThLIaiil BICTAJFAH HIYKBIK, HUTPUT, c30i3 IIBIPBIHBI,
TeXHOJIOTHs, TAFAMABIK KYH/BLIBIK, BATAMHH/IEP, MUHEPAIbI 3aTTAp, OHOJOTMAIBIK KYHABLIBIK.
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OIIPEJEJIEHUE HH[gEBOﬁ 1 BUOJIOTMYECKOM HEHHOCTH MOJYKOIMYEHOM
KOJIBACHOM MPOYKIUHU, IPUTOTOBJIEHHOM U3 I'OBSIIUHbBI

JI.C. CBI3[IBIKOBA*, K.M. ABJIUEBA, )K.JK. ECEHKYJIOBA, P.K. BAUI' AGBLIIOB

(AO «AnmaTuHCKMIi TeXHOJOrHYecKHii yHuBepeuTeT», Kazaxcran, 050012, r. Aamarsl, yJi1. Tose 6u, 100)
DIIeKTpOHHas TI0YTa aBTOpa KoppecmonaenTa: laila.ss@mail.ru*

Konbacnvie uzdenus omuocamcsa K 6blCOKOKAIOPUHHBIM HPOOYKMAM, CO CE0UCMEEHHbIM UM GKYCOM U
apomamom, u 3aHUMAIOM 3HAYUMETbHYI0 00110 HA PbIHKe MACHBIX npodykmos Kazaxcmana. O0num u3 easxcuuix
Hanpaenenuil 8 CO30aHUU MEXHOI0ZUU MACONPOOYKHIOE 8 COBPEMEHHYIO INOXY AGNACMCA CHUNCEHUE COOEPIHCAHUA
MOKCUYECKUX 8eU4eCE 6 NPOOYKMAx U 0002aujenue ux coCmasa sUmMamMuHamMu, MAKpPO — U MUKDOIIEMEHMAMU
uepe3 HamypaavHoe covlpve. B npedcmaenennoii cmamve noxazam pesyibmam NOGHIMEHUS KAYECHBEHHDBIX
nokazameneii 20mo6oil nPOOYKyuu 3a cuem 000asNeHUs 6 Hee 080Well, C UeNbI0 PACUIUPEHUS ACCOpmUMenma
ROJIYKONYEHbIX KOA0ACHBIX u3zdenuil u3z 206a0unvl. Konbacuvle uzdenus uzzomoeienvl u3 MscHoz0 dapuia u
RO0BEPZHYMbL MEPMUUECKOIL 00padomKe, UX XUMUUECKUIL COCIMAG U RUWLE8As WEHHOCMb 3A6UCAN OM COOEPIHCAHUA
6 HuX uacmeil, Mo eCmb CO0EPIHCAHUE NOJIHOUECHHBIX 0eNK06 U HE3AMEHUMBIX HOTUHEHACLIUEHHBIX HCUPHBIX
KUCI0m 6 20Mmoeom RPOOYKME, COOEPHCAHUE MAKPO — U MUKDPOITEMEHMO8 U GUMAMUHOE 3A6UCUM OM 6Udd U
Kouuecmea coCmagHvix uacmeil 6 peuenmype Koaodacel. B xode nayunoii pabomwvt naanupyemcs noevicumo
RUWEBYI0 U OUO0I0ZUYECKYI0 UEHHOCMb KOOAChl, 3a CHem YMeHbUieHUs KOAuuecmed HUMPUMOE U Cheyull,
UCHOIb3YEMBIX RPU HPOU3BOOCHIGE KONDOAC, U 000asieHus 63aMeH 002amozo GUMAMUHAMU MOPKOBHOZ0 COKA.
Mopkognbtit coK - HACMOAWUIL KI1A) ROJIEIHBIX GUMAMUHO8, MUKDPO-U MAKPOIIEMEHMO8, 4 COOEPIHCAUUEC 6 HEM
AHMUOKCUOAHMBL CROCOOHBL NPEOOMEPAMUMb 603HUKHOGEHUE U PA3GUIMUE 3/10KAYECHIBEHHBIX HOB000PA308aAHUI.
Ocobenno eumamun A, codepiicaumiuiics 6 MOPKOGU, OMIUYLACHCA MOUWHBIMU AHMUOKCUOGHMHBIMU CEOIICHEAMU.
On o6pazyemcsa u3 Kapomuna, NOCMYRAIOWLE20 6 HAUL OP2AHU3M, U J1€2KO YC6AUGACMCs Uepe3 MOPKOGHLI oK. B
pesyivmame UCCAe008AHUIL CO30AHA pPeyenmypa HOGbIX 006paA3y08 HOJIYKORUEHbIX Koabac ¢ 000asieHuem
MOPKOBHO20 COKA, PA3padomana mexuoaocus npouzeo0cmed, onpedeiena nuuiesan u OU0I02UYECKas YeHHOCHLb
ROIY4enH020 Konbacnozo uzdenus. MopKoeHblil COK CROCOOCME06AN hopmuposanuio apomama, 6Kyca, yeema u
6bICOKOKAUECM6EHHBIX ROKA3ameseil Kon10acHvlx uzoenuil.

KiroueBble cioBa: MSICHbIE MNPOAYKTHI, INOJYKOIMYECHas1 Ko.nﬁaca, HUTPHUT, MOpKOB]—[BIﬁ COK,
TEXHOJIOTrud, NUIeBasg HCHHOCTh, BUTAMHUHLI, MUHCPAJBbHDLIC BEIIECTBA, ouoJIornYecKas IHEHHOCTb.

Introduction planned to add more of such natural dyes while re-
Sausage products are considered high- ducing the amount of nitrate introduced.
calorie items with distinct taste and aroma, consti- Effective enhancement of the color of meat
tuting a significant portion of Kazakhstan's meat products is achieved due to the creation of appro-
product market. In contemporary times, a key fo- priate oxidation-reduction conditions. Recently,
cus in meat product technology is the reduction of ascorbic acid and its salts are widely used as an
toxic substances while enhancing nutritional con- effective reductant in the practice of meat produc-
tent with vitamins, macro- and microelements, tion as V.G. Boreskov, A.l. Zharinov, L.F.
utilizing natural raw materials. Mitaseva, I.A. Rogov, N.A. Sokolova et al. re-
Currently, sodium nitrite plays a special search results show.
role in forming the color and taste-aroma charac- In this context, the primary focus is on con-
teristics of finished products. The lack of fully ducting research to identify natural sources con-
functional substitutes for sodium nitrite does not taining ascorbic acid, aimed at stabilizing the col-
allow to remove it from the recipes of meat prod- or of meat products.
ucts, therefore, reducing its input or residual Materials and research methods
amount due to the use of non-traditional raw ma- The aim of the proposed work is to expand
terials is an urgent problem. the assortment of half-smoked beef sausage products
During the production of meat products, es- and to add vitamin-rich vegetable raw materials to
pecially in the production of sausage products, the increase their nutritional and biological value.
formation of the color of the finished product and its Sausage products are made from minced meat
stabilization depend on salting and heat treatment. and heat-treated meat products, their chemical com-
Dyeing methods with the addition of vegetable raw position and nutritional value depends on the com-
materials are widespread in forming the color of ponents contained in them, that is, the content of
meat products using natural and synthetic dyes. Cur- complete proteins, irreplaceable polyunsaturated
rently, to maintain the intensity and stability of the fatty acids, macro- and microelements and vitamins

traditional color of meat and meat products, it is
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in the finished product depends on the type and
amount of components in the sausage recipe.

The research highlighted the significance of
incorporating carrot juice, abundant in vitamin C
(ascorbic acid), in the production of semi-smoked
beef sausage products. The data gathered demon-
strated that carrot juice plays a pivotal role in en-
hancing the aroma, flavor, and color of sausage
products, thus improving overall quality indicators.
Furthermore, its inclusion elevates the nutritional
and biological value of the sausage products.

Studies have been conducted to show that
the composition of carrot juice is rich in vitamins,
especially vitamin C, and rich in minerals (Table
1), as well as its special medicinal properties. Car-
rot juice obtained in different percentages made it

Table 1- Chemical composition of carrot juice (%)

possible to remove sugar from the composition of
the standard pickling sauce, as well as to reduce
the amount of added spices to 5%.

Carrot juice is a beneficial food for eye
health. It can improve eyesight and the condition of
skin, hair, and nails. Additionally, it can help coun-
teract the negative effects of antibiotics on the body
and aid in the elimination of kidney and bladder
stones. Carrot juice is also useful for treating vitamin
deficiencies and anemia, as well as aiding in the re-
covery of the body after serious illnesses.

In addition to carotene, carrot juice contains
flavonoids, enzymes, vitamins E, C and D, vita-
mins of group B, nicotinic acid, iron and phospho-
rus, potassium and magnesium, a very important
element - selenium.

Component

Food content, %

\Water

Carbohydrates [Vitamin A, ng %

Vitamin C, mg % |Potassium, mg %

Carrot juice | 88,3 7,0

25

5,9 235

In the production of beef sausage, samples were prepared according to the following recipes, adding

carrot juice to other components (Table 2).

Table 2 — Recipe for sausage made from beef with carrot juice

Ne Components Amount of ingredients in the recipe, g
Control | Sample Ne 1 | Sample Ne 2 | Sample Ne 3
Main ingredients
1 beef 35,0 35,0 35,0 35,0
2 poultry 50,0 50,0 50,0 50,0
3 beef lard 7,0 7,0 7,0 7,0
4 mutton lard 8,0 8,0 8,0 8,0
Additional ingredients
5 salt 2,5 2,5 2,5 2,5
6 spices 1,0 0,7 0,5 0,3
7 garlic 0,2 0,2 0,2 0,2
8 nitrite 0,0075 0,0035 0,0035 0,0035
9 starch 2,0 2,0 2,0 2,0
10 carrot juice - 3,0 5,0 7,0

Results and discussion

The sausage products obtained according to
this recipe were prepared using the following
technology:
Meat preparation;
Salting the meat;
Meat grinding;
Mixing the minced meat;
Pressing meat into a mold,
Improving packaged products;
Thermal treatment;
Refrigeration and storage;

e Meat preparation for sausage making
involves tenderizing the carcass and separating the

VVVVVVVY
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meat from bone, tendons, green meat, fat, blood
vessels, small bones, and cartilage. The meat is
then sorted for quality;

e Meat salting is a process used in
sausage production to increase shelf life, and
enhance color, taste, and aroma. There are three
methods of salting: dry salting, wet salting, and
mixed salting. Dry salting involves applying the
salting mixture to the surface of the meat;

e  Mincing - before salting, the meat is
ground in a meat grinder, and then after salting, it
is ground again;
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e  The minced meat is thoroughly mixed in
a special machine to ensure that all the ingredients in
the sausage recipe are evenly distributed,;

e Pressing the meat into a form -
pressing the ready-mixed minced meat into shells
or into a form is carried out by pressing the meat
into the shells with a special pressing tool in
artificial bags, i.e. unpainted, unvarnished, grade
A cellulose cellophanes;

® Improvement of the wrapped product -
the color of the sausage is allowed to mature and
the skin to dry by hanging new wrapped products
in special storage chambers. The curing time
depends on the type of sausage: for semi-smoked
sausage - 2-4 hours at t=6-8°C;

e  Thermal processing operations include
frying, steaming and smoking:

v' frying - the product is processed by
frying it in a thermal chamber at a temperature
range of 85-105°C, with an air humidity of 47-

53% and an air movement speed of 2.00m/s for a
duration of 30-60 minutes.;

v steam cooking - t=85-90°C, air humidity
85-90%, 40-80 minutes, the internal temperature of
the product is kept until t=70-72°C;

v" smoking - processing with smoke in a
thermal chamber at t=70°C until the internal
temperature of the product is t=50°C;

e Cooling and storage - 2 days in
chambers at a temperature of t=4-8°C, with a
relative humidity of 80-85% (sausage is cooled
while hanging).

e  Sausage prepared according to the
recipe of sample 2 received a high evaluation in
terms of organoleptic indicators. The nutritional
value of food products is an important quality
indicator, describing the properties that meet
human physiological needs for energy and basic
nutrients. A study was conducted on the
nutritional value of the sausage, sample 2 (Table
3).

Table 3 - Nutritional value of sausage products, amount per 100 g of product

Product Food content
Protein, | Lipids, | Carbohydrates, | Energy value,
9/100g 9/100g 9/100g 100g (kcal)
Semi-smoked Krakow 162 446 0.2 466
sausage
Semi-smoked Poltava 16.4 39 0.1 406
sausage
Semi-smoked sausage
with added carrot juice 11,85 17,32 0,6-0,7 206,08
(sample 2)

The study results on the nutritional value of
beef sausage products indicate that sausage
sample No. 2 has a 35% lower protein content and
approximately 50% less fat content compared to
semi-smoked crafted and Moscow sausages. This
is attributed to the use of plant-based raw
materials that do not contain lipid components.

The experimental sample of carrot juice
contains 0.6-0.7 g of carbohydrates due to its 7%
carbohydrate content. As a result, its energy value
is 50% less than that of semi-smoked crafted
sausage products. This demonstrates that the
product is suitable for consumption by people of
all ages for medicinal purposes.

Table 4 — Biological value of sausage products

The study also analyzed the vitamin and
mineral composition of the sample. Vitamins are
essential organic compounds that play a
significant role in human nutrition.

Vitamins participate in enzyme catalysis,

normal metabolism, oxidation-reduction, and
biochemical processes necessary for all life
functions.

Minerals do not have the same energy value
as vitamins, but they are needed by the human
body in certain amounts.

Table 4 provides information on the amount
of potassium and vitamin C content present in the
semi-smoked beef sausage with carrot juice.

Product Content
Potassium, mg/kg | Vitamin C, mg%
Semi-smoked Krakow sausage 302 0
Semi-smoked Poltava sausage 298 0
Semi-smoked sausage with added 318,3-319,5 4,1-4,8
carrot juice
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This is especially important for types of meat
products that contain a small amount of these
elements. The addition of vegetable raw materials
improves the organoleptic properties of the finished
product. In addition, the presence of carrot juice in
sausage products increases the vitamin and mineral
content of the finished product.

Therefore, the studies mentioned above
demonstrate that adding plant-based raw materials
to meat products, such as semi-smoked beef
sausage with carrot juice, enhances their
nutritional and biological value.

Conclusion

-The use of carrot juice in semi-smoked
beef sausage products, as obtained in this scien-
tific study, allows to expand the range of semi-
smoked beef sausage products.

-During the production of semi-smoked
beef sausage products, recipes containing carrot
juice were developed.

-The study determined the nutritional value,
energy value, organoleptic indicators, as well as
the nutritional and biological value of semi-
smoked sausage products.

-Sodium nitrite is commonly used in meat
salting to enhance the color of the product, but its
use can lead to the formation of toxic compounds.
An acid-correcting environment can also improve
the color of meat products, and ascorbic acid, also
known as vitamin C, is the most effective acid-
correcting agent and is widely used in meat
production. Natural sources of vitamin C are
mostly available in vegetables, making it
beneficial to use natural raw materials in the
production of sausage products.

-In this work, the main focus during the
selection of plant-based raw materials was to ensure
the product's organoleptic properties while reducing
the amount of sodium nitrite and spices used in
production and storage. The carrot which is rich in
vitamins and minerals, increases the nutritional and
biological value of the prepared sausage products
while also reducing their energy value.
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QUALITY AND QUANTITATIVE TRAITS OF NON-ALCOHOLIC
BEER WITH FLAVOUR-IMPROVED TASTE

(D] (iD] (iD]

'T.A. BAYBATYROV - , 'A.ZH. NAURYZBAYEVA* - , ’G.l. BAYGAZIEVA
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Kazakhstan, 090009, Uralsk, Zhangir khan, 51
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The non-alcoholic and low-alcohol beer market has grown significantly in recent years and is predicted to
continue growing. However, non-alcoholic and low-alcohol beers have organoleptic problems and are not
recognized by many consumers. The increasing popularity of alcohol-free beers (AFBs) fosters the industry's inter-
est in delivering the best possible product. Yet, a remaining sensory issue of AFBs is the over-perception of wort fla-
vor, caused by elevated concentrations of small volatile flavor compounds (i.e.aldehydes)still remains. Previously,
molecular sieves (hydrophobic ZSM-5 type zeolites) were found as most suitable to remove these flavors by adsorp-
tion with high selectivity from the AFBs. In this work, a flavor-improved beer is produced at a pilot-scale using this
novel technology, and its chemical composition, sensory profile, and stability are evaluated against a reference. Al-
dehyde concentrations in the flavor-improved product were found 79-93% lower than in the reference. The distinct
difference was confirmed with a trained sensory panel and could be conserved even after three months of ageing at
30°C. Future work will focus on the process design to scale up this technology. It is established that the release of a
new kind of beer is economically profitable, since the expansion of the range contributes to a more complete use of
production capacity, and consequently, reduced costs per unit of production, which ultimately leads to an increase in
the profit of the enterprise.

Keywords: Alcohol-free beer, zeolite, aldehydes, wort flavor, ageing, sensory evaluation, adsorption.

KAKCAPTBUIFAH 1oMI BAP AJIKOTI'OJIBCI3 ChIPAHBIH
CAITAJIBIK ’KOHE CAHJBIK CUIIATTAMAJIAPBI

'T A. BAUBATBIPOB, *A.JK. HAYPBI3EAEBA*, °I" 1. BAUT A3UEBA
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oap jHcone KenmezeH MYMbIHYUWbLIADMER MAHOAAMANObl. AnKozonbciz coipanviy (AFB) manbimanoviisizolHbly
apmybsl CANAHBIY €H HCAKCbl OHIMOI OailbIHOAY2a 0e2eH Kbl3bl2YUlIblIbIZbIHbIY, APDMYbIHA bIKRAL emeoi. /lecenmen,
ANKO2016CI3 CHIPAHBIH, KAIRAH CEHCOPABIK, AKAYbl YCAK, YUIna Xoui uicmi Kocovlislcmapowty, (Mblcansl, anboecuomep)
KOHUEHMPAYUACHIHBIH, HCOAPBLIAYLIHAH MYBbIHOAZAH CYCAAHBIY 0IMIH WAMA0AH MbIC ce3inemindizindoe 0601vin
madvinadvl. Bypvin monexkynanwvik enekmep (ZSM-5 munmi zudpogpodomel yeonrummep) anxozoavoi culpaoan
JHco2apuvl celeKmuemi aocopoyua apkwplivbl 0cbl Xouwl uicmepoi Kemipyze ey Koaaiivl ekenoizi anvikmanosl. byn
HCYMBICMA  HCAKCAPMBLIZAH XOWI WICMI CbIpaA OCbl HCAHA MEXHONO2UAHbL KOJIOAHA OMBbIPLIN, MINCIpubdenik
Macwmadéma  wibl2apulnadsl  HcIHe OHbIH XUMUAIGIK KYpamsl, O0dMi MeH MYPAKMbLIbIZBL  IMATOHMEH
canpicmulpolnaost. /Jomi socaKcapmolizan eHiMoezi anb0ezud KOHUEHmPAyusAcsl 0aKwvliay eHimine xKapazanoa 79-
93% meomen 6010b1. Epexuie ativipmanibliiplK apHAiibl CEHCOPIbIK CAPANULLL KOMUCCUA KOMeZIMeH PACMATIObl JHeIHe
30°C memnepamypada ywt ainvlk IKCRO3UUUAOAH Keilin 0e cakmanyvl Mmymkin. ColpanviH jdcana mypin wvizapy
IKOHOMUKANBIK MYP2bloan Muimoi eKenoizi aHbIKMAaovl, OUMKeHIi accopmumeHmmiy, KeHerwi oHOIpicmik
KyammbliblKmol moJiblK naiioananyea, 0emex, oHoipic Oipnizine wibl2blHOAPObl a3aimyza blKnaa emeoi, Oyn caiivin
KesizeHoe KaCinopblH RAlOACLIHbIY AGPMYbIHA IKeeol.

Herisri ce3gep: aakoro/ibcis cbipa; HeoIMT; ajdbAeruarep; CycJio X0l Mici; ycTay; CeHCOPJIbIK
Oarajay; agcopoums.

KAYECTBEHHBIE 1 KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU
BE3AJIKOT'OJIBHOTI'O ITNBA C YJIYYIIEHHBIM BKYCOM.

'T'A. BAUBATBIPOB, *A.JK. HAYPBI3BAEBA*, *I" . BAUT A3HUEBA

(*3amaano-Kazaxcranckuii arpapHo-TeXHHYeCKHil yHuBepcHTeT UM, YKanrup xana,
Kasaxcran, 090009, r. Ypaiabck, ya. JKaarup xana, 51
2AJIMaTHHCKMIA TexHoJIorHYeckuii yunsepcuter, Kazaxcran, 050012, r. Anmatsl, Tose 6u 100)
DeKTpOHHas oYTa aBTOpa-KoppecnonaenTa: nauryzbayeva.asel@bk.ru*

PuiHOK 0€3a71K020/1b6H020 NUGA 3HAYUMENBHO 6bIPOC 6 NOCTEeOHUe 2006l U, HO NPOZHO3AM, NPOOOAHCAEn PACHIU.
Oonako 6e3anKo20nbHOE U CIAOOATIKOZ0NTbHOE RUGO UMEEn OP2AHOTenMuYecKue npoodaemsl U He NPUIHAECMCA MHO2UMU
nompeoumenamu. Pacmywasa nonynapnocms oezankozonsnozo nuea (bIl) cmumynupyem unmepec ompaciu K co3oa-
Huto Hauyywe2o npooykma. Tem ne mernee, OCIMAIOWUMCA CEHCOPHBIM HEOOCIAMKOM 0€3a71K020/IbHO20 NUGA AGNAEH-
cs upesmepHoe 60Cnpusmue apomMama cycid, 8b136aHHOE NOGLIUEHHBIMU KOHUCHMPAWUAMU HEDOIbUUX JIEMYYUX apo-
Mamu4eckux coeouneHnuil (m.e. anvoecuoos). Panee monexynapuvie cuma (2udpoghoonvie yeonumor muna ZSM-5) oviiu
npU3Hanbl HAUDOIeE NOOXOOAWUMY O YOALEHUA IMUX APOMAMUUECKUX 6eU{eCne nymem adcopouuu ¢ bICOKoIl ce-
aexmusnocmuio uz bIl. B dannoit pabome nueo ¢ yiyuuieHHbIM 6KyCOM NPOU3BOOUMCA 8 RUIOMHOM Macuimaoe ¢ uc-
NOIb308aAHUEM IMOT HOB0UI MEXHONO0ZUU, A €20 XUMUYECKUIl COCMA8, CCHCOPHDBLIL NPOPUIL U CHAOUILHOCHb OUeHUBA-
1omcs 6 cpasHenuu ¢ ymanonom. Konyenmpayus anvoezuoos 6 npooykme ¢ yayuuieHHbIM 6Kycom oKkazanace Ha 79-93%
Huorce, uem 6 smanone. fenoe paznuuue 661710 NOOMEEPIHCOEHO OOYUEHHOIL CEHCOPHOU KOMUCCUEN U COXPAHUTIOCH 0adice
nocie mpexmecaunoi evroeprcku npu 30°C. /lanvueiiuman paboma oyoem cocpeoomouena Ha papadomke mexHoiozu-
yecko2o npouecca O PACWUPEHUA MACUIMADO8 IMOIl MEXHON02UU. YCMaAH08IeHO, YN0 6bINYCK HOB020 COPMA NUBA
IKOHOMUYECKU 6b1200€H, MAK KAK PACUIUPEeHIEe acCOPMUMEHMA Cnocodcmeyem 6onee NOJIHOMY UCNOTb308AHUIO NPOU3-
600CHBEHHBIX MOWHOCINEN, A C/1€006AMENbHO, CHUNCEHUIO U30ePIHCeK HA eOUHUUY NPOOYKYUL, YMO 6 KOHEYHOM cueme
6edem K yeenuyueHuI0 npudbLIU nPeOnPUAMUSL.

KiroueBble cioBa: 0e3ajIKOroJibHoe NUABO; LEOJMT; ajJbJAECrHbl, apoMar CycCJja; BbIAEpPXKKAa,
CCHCOpHAasl OlICHKA, allc0p6[ll/lﬂ.

Introduction. the wort flavor from biologically extracted non-

The beverage industry is currently alcoholic beer. This results in a product that has
experiencing a surge in the popularity of soft significantly reduced Strecker aldehydes, which
drinks [18], due to various motivators such as are known to cause off-flavors [12]. Recent
responsible  drinking, religion, or fitness. studies have shown that compounds such as 2-
However, alcohol-free beer is still struggling to methylpropanal (2-MP) are more involved in wort
catch up with its alcoholic counterparts due to flavor perception than previously thought, despite
significant issues that may arise from changes in 2- and 3-methylbutanol (2-MB and 3-MB) as well
its production process [7]. A new method has as methional (Met) being commonly associated
been developed for producing improved flavored with it [6]. Strecker aldehydes can be formed by a
alcohol-free beers (AFBs) by using zeolites, a thermally induced reaction between an amino acid
type of molecular sieves, to adsorptively remove and a reducing sugar, but alternative pathways are
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also possible via more reactive carbonyls.
Therefore, their appearance is difficult to prevent.

Materials and research methods

The research work was carried out at the
test center at Zhangir Khan University. Research
materials necessary for the beer brewing process
were obtained from the JSC "Nurjanar" industry.

Research methods:

GOST 31711-2012 Beer. General technical
conditions

GOST 29294 -2014 Barley malt for
brewing beer. Technical conditions

GOST 13586.5-2015 Grain. Humidity
determination method.

GOST 10844-2017 Grain.
determination method.

GOST 12136-2017 Grain. The method
of determining extractability of barley.

GOST 20264.4-2017 Enzyme
preparations. Methods for the determination of

Acidity

amylase activity.

TR CU 021/2014 Safety of food products.
Technical regulations of the customs union.

EBC 9.6: Beer color.

EBC 9.3.1: Ethanol in Alcohol Free and
Low Alcohol Beers: Enzymatic Method.

EBC 9.27: Fermentable Carbohydrates
in Beer by HPLC.

EBC 9.42.1: Foam Stability of Beer
using the NIBEM-T Meter.

Triticale malt, Safbrew yeast, Mosaic hops,
and water were used to make the beer.

Malt milling. First of all, the malt was sent
to the grinder for milling. Malt flour is obtained as
a result of milling.

According to the milling method, the
following types are distinguished: dry grinding,
dry grinding with conditioner, and with a key
conditioner.

Figure 1 — Grinded malt

Mashing the wort. Mashing is the process
of converting all the valuable substances of the
grain into an extractive solution and brewing beer.
Under the influence of temperature and several

temperature breaks, the grinding particles dissolve
and the starch is converted into simpler forms of
sugar. At the end of this period, the wort has a
sweet taste.

Figure 2 — The process of mashing

Straining the wort. After mashing, the
finished wort is pumped into a special filter tank
where the original wort is filtered. If the wort is
not clear enough, it is filtered again. The clarity of
the filtered wort is checked in the factory using an
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observation glass, which monitors the turbidity
indicators and, if necessary, switches the filtration
process to recirculation and reverses it. The
clearer the wort, the better the beer.
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Figure 3 — Wort straining process

Boiling the wort. At this stage, the mass
enters the wort boiler, where it is boiled with hops
in one or more ways. Usually, hops added at the
beginning of brewing give the beer a special taste

Figure 4 — Boiling the wort with hops

Whitening and cooling the wort. The obtained
hot wort is pumped into a special device - a
hydrocyclone, in one cooking volume, to facilitate
the precipitation of small particles of hops and
proteins. The working principle of the device is as
follows: the stream of beer wort is directed
tangentially, so the rotation of the wort takes place
inside the device. Particles suspended under the
influence of hydrodynamic forces are collected in
the form of a cone in the center of the bottom of the
device. After the solids settle, the wort becomes
lighter and is removed from the sediment, first from
the upper level of the hydrocyclone and then from
the lower level as clarity increases. The wort
treatment process takes 20-30 minutes, after which
the wort is cooled for about 1 hour to the
temperature required to start fermentation.

Fermentation. Sterile compressed air is first
injected into the cooled brewer stream through a
special unit for yeast aeration and dosing, and
then the brewer's yeast is dosed. Yeasts need air to
multiply rapidly during the first 12-24 hours of
brewing. Fermentation takes about 7 days, at a
temperature of 12 to 16°C, during which time all
the sugars in the wort are fermented to form
alcohol, carbon dioxide, and some substances, the
amount of other  substances:  glycerin,
acetaldehyde, vinegar, amber, lemon and milk
acid. As by-products of fermentation, high
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- biterness. Adding hops at the end of the brewing
process adds flavor to the drink and softens the
bitterness. Boiling can last from 60 to 120

minutes.

alcohols are formed from amino acids, which
affect the aroma and taste of beer, and then the
beer that has passed the fermentation stage is sent
to the next stage - fermentation and maturation.
For final ripening, "young beer" is aged at a
temperature of 0°-2°C. During this period, it is
saturated with carbon dioxide, where the
remaining extract is slowly fermented, and the
bouquet and flavor are brightened and formed.
After chemical analysis, which confirms the
readiness and taste of the product, the beer is sent
for filtering.

Filtering. Since the compounds that cause
beer opacity are complex in structure and have a
wide range of particle sizes, the best way to
remove them is to filter the beer with an auxiliary
material: diatomaceous earth.

Kieselgur is a sedimentary rock that creates
a porous surface for beer to pass through, and
particles of substances that affect turbidity remain.
Most importantly, the beer goes through a fine
purification stage, during which the smallest
particles are removed.

Important indicators of the quality of
finished beer are its transparency and stability to
the formation of turbidity, which is especially
relevant in recent years due to the need to increase
the warranty period of product storage.
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The main technological method of beer
whitening is filtering. Natural zeolites are promising
filter materials and sorbents of natural origin.

In the past, brewing researchers have treated
this substance in various ways, such as fermentation
using thermal or membrane technologies, or adding
masking additives by co-separation with ethanol.
Until now, the degree of wort aroma reduction or
selectivity has been limited.

The advantage of using adsorbents and, in
particular, zeolites for separation is their double
selectivity based on the size and hydrophobicity
of the molecules. Thus, only small (volatile)
hydrophobic compounds are removed from the
product. In this paper, we present the qualitative

characteristics of this new product, as well as its
sensory characteristics. In addition, the AFBs
retention process for individual compounds is
investigated. The chemical and physical analysis
presented in this paper includes a comprehensive
representation of chemical groups and quality
indicators. However, special attention is paid to
four common Strecker aldehydes, whose taste
characteristics are orthonasal (direct or inhaled
smelling) and retronasal (reverse or mouth smell-
ing) AFBs thresholds are listed in Table 1. In
addition, furfural (FF) as a representative of
compounds resulting from heat-induced reactions
and trans 2-nonenal (t2H), a general index of
retention, were studied in more detail.

Table 1 — Odor detection thresholds in non-alcoholic beer determined by logistic regression and corrected for false

positives.
Composition Taste/ Scent Detection limit in AFB (1g /1
Orthonasal Retronasal
2-MP Fruit, grain, nut, chocolate 4,32 0,86
2-MB Fruit, sweet, almond, malt 23,4 8,99
3-MB Malt, nut, chocolate 0,61 0,44
Mer Boiled potato, metal, wort 0,47 0,73

Table 2 — Characterization of the primary extract, its alcohol content, pH, and color.

Characteristic Amount
Extract (-P) 12,12
Ethanol (%, by volume) 0,015
pH 4,2
Color (EBC) 8,54
Total amount of iso-a-acids (mg/l) <04

1. Chemical substances.

The ZSM-5 G-360 adsorbent was
purchased from ACS Materials. Solutions were
prepared in the laboratory using quality water or
analytical grade absolute ethanol.

2.1. Developing beer with reduced wort
flavor.

The adsorbent was prepared by soaking it in
70% ethanol for 1 hour. Three stages of water
washing were used to remove less volatile
hydrophobic compounds that may have been
adsorbed during storage. The adsorbent was then
dried at 220°C until it reached a constant mass.
After cooling, 4 kg of dry adsorbent was poured
into a 20 cm diameter and adjustable height
column. The column was blown with sterile
filtered nitrogen gas for 3 hours to remove as
much oxygen as possible. Finally, the column was
rinsed with deoxygenated process water to wet it.
AC as a substrate was obtained by fermenting hop
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wort at 2-4°C. The composition of the hop wort is
given in Table 2. Ethanol formation was inhibited
due to the low fermentation temperature. The
resulting crude, alcohol-free product was
stabilized using polyvinylpolypyrrolidone and
silica, and filtered through a beer membrane
filtration system. The mixture was filtered with a
slight excess to prevent foam formation. It was
then divided into two containers, each with a
liquid capacity of 20 L. One of the containers was
connected to a zeolite-filled column, and as much
air as possible was eliminated. The activated
carbon (AC) in this container was then circulated
through the column and frequently sampled. After
42 hours, the container was disconnected, and
both AC (enhanced flavored and reference) were
filtered again. The filtered liquid was then
standardized to 5.3°C (1°C equals 10 g of sugar
per kilogram of wort), pasteurized with 50 PU (1
PU equals 1 minute of pasteurization at 60°C),
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and bottled. The final product is poured into 0.3-
liter brown glass bottles.

2.2. Storage of samples.

Bottled samples were stored in a dry, dark
room at 30°C for a maximum of 4 months. Each
month, two bottles were selected for analysis of
exposure rates. After 3 months, the samples were
tested using a touchpad as described.

2.3. Analysis of initial extract, oxygen
content, pH, and color.

Color (EBC) = Ayzppym - 25-d

where A430 nm is the absorbance at 430
nm, and d is the dilution factor.

2.4. Analysis of volatile aldehydes.

Aldehydes other than acetaldehyde were
analyzed by a method adapted from Vesela et al.
The sample was then concentrated by solid-phase
microextraction in the free space on a pdms/DVB
fiboer and then introduced into a gas
chromatograph equipped with a 30 m x 0.25 mm
x 0.25 m cell and a mass spectrometer as a
detector in negative ionization mode. To increase
selectivity, 0-(2,3,4,5,6-pentafluorobenzyl)-
hydroxylamine was used as a derivatizing agent.

2.5. Analysis of other volatile substances.

Ethanol  concentration was  determined
enzymatically using a test kit from Thermo Fisher
Scientific according to the recommended EBC
method 9.3.1. Diacetyl and 2,3-pentanedione were
guantified by an adapted method, using open-space
gas chromatography equipped with a wide-bore (50
m x 0.53 mm x 1 m) fused silica WCOT CP Sil CB
column and an electron capture detector. To improve
accuracy, 2,3-hexanedione was used as an internal
standard. Acetaldehyde, ethyl acetate, isoamyl acetate
and isoamyl alcohols were analyzed by mass gas
chromatography equipped with a flame ionization
detector according to the EBC 9.39 method.
Compounds were separated on a polar capillary
narrow-bore column (DBWaxETR, 60 m * 0.32 mm
ID, 1 m fused silica), and 4-heptanone and 1-butanol
were added to each sample as internal standards.

2.6. Analysis of non-volatile compounds.

Total fermentable sugars were calculated by
adding glucose, fructose, sucrose, maltose, and
maltotriose. These sugars were quantified using a
UPLC equipped with a Ri detector and a 1.7 m
(2.1 x 150 mm) BEH Amide column as described
in EBC Method 9.27. CDR beerlab test kit from
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The original extract and product pH were
determined using an oscillating type digital
pressure sensor and a pH meter, respectively.
Oxygen content was analyzed using a Haffmans
C02/02 Gehaltemeter analyzer type C-DGM
according to the supplier's instructions. The color
of the product was measured using the EBC 9.6
method, i.e.  spectrophotometrically, and
converted to EBC units according to equation (1):

)

FoodLab was used to determine free amino
nitrogen (FAN) according to the procedure
described by the manufacturer.

2.7. Sensory evaluation.

Three different sensory evaluation sessions
were conducted to evaluate the taste improvement
of AFBs in contact with the selective adsorbent.
In the first session, unrefined base products were
tested, i.e. taste-enhanced (I A) and reference (I
B). To understand the effect of the adsorptive
removal step on the final product, base AFBs
(flavor-enhanced A and reference B) were mixed
with a mixture of fruit and ether flavors (Sample
1), as well as a mixture of fruit flavors and
isoacid solution (Sample 1V) and mixed with base
AFBs ( sample 1) were compared in the second
session. In addition, the primary AFBs were tested
again in the third session after 3 months of storage
at 30°C. An overview of all flavors is given in
Table 3. Sensory evaluation of the AFBs produced
was performed using a trained sensory selection
panel consisting of a total of 16 trained raters with
a modified quantitative characteristic analysis
(QDA). First, a list of attributes was determined
during a group discussion. Attribute intensity was
guantified in duplicate on a 100-point linear scale
during two separate sessions. Panelists were
aligned using a linear scale and samples were
presented one at a time in a randomized order. In
the next session, panelists were seated in
individual sensory booths and received 100 mL of
each sample presented in black-coated glasses
coded with three-digit codes. They were given
about 10 minutes to rate each sample, allowing
them to neutralize the taste in between. A panel of
experts evaluated a maximum of six samples
during the session.
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Table 3 — Overview of alcohol-free beers (AFBs) flavors with enhanced flavor (A) and reference (B) obtained from the

selection panel.

Session Added products Storage Number of participants
condition in the panel
1 () base AFBs (A and B) Freshly 13
made
2 (1) base AFBs (A and B) Freshly 13
((11) base AFBs (A and B) flavored with a mix- made
ture of fruit flavors
(IV) To obtain 15 BUa the base AFBs (A and B)
were flavored with a mixture of fruit flavors and isoacids
3 (V) base AFBs (A and B) Stored 11
BU (bitterness unit) = 50-Az7s ny, Where Aazsny IS the absorption of beer isooctane extract at 275 nm.

2.8. Statistical analysis.

The sample standard deviation and standard
error m of each measurement were determined
according to equations (2) and (3), respectively.

of the sample, as well as the systematic error of
the regressed calibration parameter, were taken
into account. All errors in the results section
represent the distributed standard error unless

The transmitted mQ error was determined as otherwise stated
described below. In this case, the statistical error
|I 1 A
°T y (n—1) Lo (x—x7%) )
o
O = = 3

Results and discussion

3.1. A product with improved flavor.

Nonalcoholic beer was sampled frequently
to monitor the decline in wort aroma over time

Normalized concentration

W1

during adsorptive removal by recycling it through
a zeolite-filled column. The normalized results are
shown in Figure 5.

¥ —2-MP
2-M8
3-M8
FF

= - Mot

Time (hours)

Figure 5 — Changes in aldehyde concentration in the adsorption removal stage.

Over time, the concentration decreases
exponentially, leveling off at 6-10% of the initial
concentration, thereby significantly reducing the
taste of the wort in the product. However,
according to previously published data, the
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theoretical capacity of the adsorbent should allow
reducing the content of free aldehydes to zero
[12]. There could be several reasons for this
observation, but given the absolute concentration
range (<15 g¢/L) and the significant increase in
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oxygen levels during the test (=210-1000 g/L), it
can be suspected that oxygen caused the
formation of new Strecker aldehydes. The
concentration of furfural shows a different
composition, it decreases to 2% of its initial
amount, and the concentration decreases further
after 42 hours. Unlike the Strecker aldehydes, 2-
MP, 2-MB, 3-MB, and MET, whose formation is
closely related to oxygen, furfural is formed by an
imine reaction with an amine or amine group of a
pentose called a Schiff base, which reacts with an
additional 3-deoxyozone at pH < 5. During the

) [ improved flavor
aad B! ! Reference

Concentration (ug/l)

condensation reaction, rings are formed and the
product is furfural. Thus, since oxygen is not
involved in the mechanism of furfural formation,
the observed difference from Strecker aldehyde
supports the theory that oxygen is the cause of the
lower threshold for Strecker aldehyde elimination.
However, in general, the concentration of aromas
in the wort is significantly reduced. Figure 6
shows the absolute concentration of selected
aldehydes in the treated product and the final
product of the reference.

-..

[ X Y FF

Figure 6 — Concentrations of 2-methylpropanal, 2- and 3-methylbutanal, methanol and furfural in alcohol-free beer after

pasteurization.

The reduction achieved was 79-93%. This
decrease is less pronounced than measured during
the test due to the intermediate stage of
pasteurization, where the aldehyde concentration
again rises slightly. The data are presented in
Table 4. Both products were adjusted to a similar
starting extract to make the analysis comparable.
Due to the processing implemented in the
technological process, the concentration of
oxygen in the product with enhanced taste has
significantly increased.

However, it is expected that oxygen
injection can be avoided in a more complex
setting during scaling. The measurements confirm
that the optical appearance of AFBs with
enhanced aroma is unchanged. It has the same
color and transparency as the reference color,
even with slightly improved foam stability.
Relatively polar compounds such as sugar and
ethanol are not removed, and the FAN content is
similar to the reference. As expected, the
adsorbent removes small volatile compounds such
as acetaldehyde, diacetyl or ethyl acetate. Isoamyl
acetate (<0.05 mg/L), amyl alcohols (<1.1 mg/L),

156

and 2,3-pentanedione (<2 g/L) were found below
their respective detection limits in both samples
and were therefore not included in the analysis.
Analytical results confirmed that the wort taste
was significantly reduced through a descriptive
panel prepared and confirmed that it was still
observed upon consumption.

In the first set of sample tastings, panelists
tried only the non-hopped base products (I A and |
B). The result is shown in Figure 7. The experts
found a clear difference in the perceived taste of
the wort (-8 points) between the two samples. In
particular, the taste of raisin and rye bread
decreased, which is necessary for AFBs. In
addition, the bitter and sour taste is reduced. As a
result, the processed sample was recognized as
watery and had a low odor and overall intensity (-
6/-5 points). A second series of tastings was
conducted to evaluate the effect of the flavor
enhancement on the final product, a product with
a fruit beer flavor (no wort flavor) and bitterness.
For this purpose, flavored AFBs (I1I A and 111 B)
and AFBs flavored basic AFBs (IV A and IV B)
were tested, their bitterness was brought up to
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particularly with ground bread. During the
interval between samples II, I, and 1V, a
masking effect was observed in the character of
fruit flavor and spicy food. Interestingly, the
panelists accepted flavor samples of the improved
base with higher tropical fruit content than the
reference fruit. Therefore, the amount of flavors in
the final product can be reduced to achieve the
same flavor profile.

15% (IV A and IV B). The QDA results are
presented in Table 5. The taste difference between
the respective samples is small but remains. For
instance, when comparing samples Il A and Il B,
they differ in taste by only 3 points, compared to 8
points when tasted separately (IA and IB). It is
important to note that samples | and Il are the
same sample but seasoned in different sessions.
However, there is a noticeable difference in taste,

Table 4 - Specifications and standard deviations for bottled products (reference and sample with improved flavor)

Beer with im- Reference
proved flavor
Customized OE (% m/m) 5.23+0.02 5.30+0.02
Depends on the Oxygen (ug/l) 61.1£3.2 16.3+1.3
process
Unchanged Color (EBC) 3.4+0.0 3.3£0.0
Ethanol (%, by volume) 0.01+0.00 0.01+0.00
FAN (mg/l) 88+2 90+2
pH 4.76+0.02 4.74+0.02
Total number of fermented sugars 34.0+1.5 33.9+1.5
(C1D)
Transparency (EBC) 0.2+0.0 0.1+0.0
Transparency after 7 days at 57 °C 0.1+0.0 0.2+0.0
Increase Foam stability 256+5 21744
Decrease Acetaldehyde (mg/l) 1.4+0.1 2.3+0.1
Diacetyl (ng/l) 3.940.3 15.9+1.1
Ethyl acetate (mg/l) <0.24n/a 0.320.0

Aroma intensity
Sweet aftertaste 55

as .
Sour aftertaste 40 Bitter taste

Intense taste in the mouth

Bitter aftertaste Sour taste
Tart taste in the mouth Sweet taste

.
__________ Aroma of wort

Feeling the viscosity

Watery (no scent/taste) . —— Grainy taste

Taste of grass silage

Raisin !!avorl

Total intensity

Artificial sweetener flavor

ITaste of rye bread

Figure 7 — Base NAB, enhanced taste (solid line) and reference (dotted line) sensory profile. Attributes that differ at the
95% significance level are circled in black, and those that differ at the 90% significance level are circled in gray.
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Table 5 - Sensory attributes quantified with a description panel.

1A 11B A 1B | IVA | IVB | p-Value
Odor intensity 37 40 39 40 38 38 0.14
Intense taste in the mouth 31 31 32 32 31 29 0.19
Bitter taste 24 24 24 24 35 35 0.00
Sour taste 29 29 28 29 30 29 0.72
Sweet taste 22 23 22 22 21 22 0.19
The aroma of wort 34 37 28 32 29 31 0.00
Grainy taste 24 25 18 22 18 21 0.00
The taste of grass silage 16 19 14 17 18 16 0.45
Raisin flavor 12 17 9 12 9 9 0.04
The taste of rye bread 14 17 5 12 5 11 0.00
Fruity / ethereal taste 26 25 39 34 37 35 0.00
A taste of tropical fruits 8 7 20 12 18 15 0.00
Atrtificial sweetener flavor 16 14 14 15 12 12 0.23
Total intensity 41 41 43 40 43 43 0.02
Aqueous (no taste/odor) 41 41 41 42 39 39 0.35
Feeling the viscosity 22 22 21 22 21 22 0.48
Tart taste in the mouth 22 22 22 19 24 23 0.02
Bitter aftertaste 20 20 20 21 34 33 0.00
Sour aftertaste 24 24 23 23 25 22 0.04
Sweet aftertaste 22 21 22 20 19 19 0.01

Table 6 — Comparison of aldehyde formation rates in flavor-improved beer and reference beer during storage at 30°C
with the rates obtained from the literature review.

Composition Formation rate (ug / month) Approximate formation
Improved flavor beer Reference rate [ug/month]
2-MP 1.2+0.1 1.8+0.2 4.7-28.8
2-MB 0.7+0.0 0.8+0.1 0.6-1.9
3-MB 2.24+0.3 1.3+0.4 14-3.2
FF 5349 69+15 63-99
Mer 1.3£0.3 -0.1£0.7 0.9-2.1
T2H —-0.006+0.004 0.016+0.026 0.003-0.033

2-MP

Concentration, ug/l

2-MB

FF

T2H

ot}

0.05} i
g~ ----

Time, months

Figure 8- Concentrations of selected compounds during 4 months for improved (black) and reference product (grey).
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3.2 Retention.

Aldehydes are not only the characteristic
flavor of wort in NAB, but they are also
associated with retention during storage [2]. This
study focuses on a selected set of aldehydes,
investigating their aromas and chemical pathways
associated with beer aging. Recent studies have
shown that the formation of de novo aldehydes is
limited during the aging process of conventional

Aroma intensity

Sweet aftertaste

Sour aftertaste

Bitter aftertaste

Tart taste in the mouth

Feeling the viscosity

Watery (no scent/taste)

D
Total intensity

Syrop taste

beer. The increase in aldehyde concentration over
time is mainly caused by the release of cysteine
and bisulfite compounds [3]. This study is the first
to measure retention in NAB.

Figure 9 and Table 6 show the concentration
profiles of all aldehydes studied over four months in
the flavor-improved beer and the reference beer and
their regressed formation rates.

Intense taste in the mouth
Bitter taste

Sour taste

Sweet taste

Sweet wortaroma

Grainv taste
Taste of grass silage

Raisin flavor

Taste of rye bread

Figure 9 - Sensory profile of base NAB, improved flavor (VA, solid line), and reference (VB, dotted line) stored at
30°C for 3 months. Attributes that differ at the 95% significance level are circled in black, and those that differ at the

90% significance level are circled in gray.

This means that the concentration difference
between the improved and reference NAB will remain
the same or may even increase during storage. The
same applies to T2H, although in this case, the
concentration of the treated product is slightly
reduced during the retention process. However, the
situation with 3 MB is different. The speed of
formation in the improved product is higher, resulting
in a reduced difference during the storage process.
The concentration of methional increases in the
improved product, but remains relatively stable in the
standard. It can be assumed that the initial
concentration of methional in the standard is already
in equilibrium with its adducts, as it is the highest of
all measured tracer aldehydes. Another possible
explanation is that it is simultaneously formed and
converted to degradation products, such as
methanethiol and acreolin, as previously reported in
the literature. Because beer is fermented at a low
temperature resulting in minimal yeast activity, the
properties of the studied beer are interesting to
compare with the literature. It is important to note that
this evaluation is objective and does not include any
subjective opinions.

1. The initial concentration of new beer is
higher than that of conventional beer, especially in the
reference product.

2. Ethanol content is < 0.01%.

3. Yeast does not produce sulfite.
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4. The concentration of fermentable sugars is
higher than in regular beer because they are not
consumed during fermentation.

The panelists were unable to discern any
significant differences in flavor between the raisin and
rye bread. Although some attributes, such as bitterness
and finish, were slightly different in the new product,
they are now perceived as being the same. Upon closer
inspection, it becomes apparent that the identified
attributes are quite distinct from those of the new
product. The sweet taste of the sample is more
pronounced in the reference beer, and participants
noted the taste of the syrup. A cardboard aroma may
appear during the holding process, but will disappear
after about 4 weeks after peaking. These results are
consistent with the literature data. Although the actual
concentration of wort aroma in the improved flavor
product is still very close to that of the fresh product,
the reduction in wort aroma does not affect the sensory
evaluation of the product compared to the reference
product.

Conclusion.

This work aimed to improve the taste properties
of non-alcoholic beer by significantly reducing the
concentration of characteristic wort aromas, resulting
in a taste closer to pure basic beer. A panel of qualified
experts confirmed this difference during sensory
evaluation. The adsorbent used in the process was
highly selective, removing only small volatile
compounds while leaving other parameters such as
color, foam stability, and sugar content unchanged. The



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

inclusion of fruit flavors and bitters decreased the
relative difference in wort flavor between the improved
alcohol-free beer (AFB) and Etalon, but it also resulted
in a significant reduction in acidity. Even after three
months of forced exposure, differences in quality were
still noticeable. Further research will concentrate on
creating a large-scale and economically feasible
process operation, as well as exploring the potential for
absorbent  regeneration.  Furthermore, additional
research on capture, such as utilizing hops, is necessary
to gain a better understanding of the involved
mechanisms.
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B cmambe uznazaiomes dannvie no pazpadomie CREYUAIUIUPOSAHHO20 RPOOYKMA Ol CHOPIMUGHO20 RUMA-
Hust «DPyKmoso-monounbli 6AMOHUUK) ¢ HARPAGIEHHbIMU npodurakmuueckumu ceoiicmeamu. Ilposedeno nayu-
Hoe 000CHOBAHUE GbLHOPA CLIPBA C NOGLIUEHHBIM COOEPHCAHUEM HOITHOUCHHO20 OEKA HCUCOMHOZ0 U PACHIUNMENb-
HO20 RPOUCXO0IHCOCHUS, NOIUHEHACDIUEHHBIX HCUPHBIX KUCTIOM, 1€2KOYCBOAEMBIX Y2/1€60008, OPZAHUYECKUX KUCIOM,
6000U HCUPOPACM GOPUMBIX GUMAMUHO8, MAKPOU MUKPOITIEMEHMOG, OU0op1asonoudos, konnazena. llenvio dannozo
UCCe008aHUs ABUTIOCH HAYUHOE 000CHO6aNUe U PA3PAdOmMKA HO6020 NPOOYKMA 011 RUMAHUA CROPMCMEHO08 HA
OCHOGE MECHHO20 CbIPbA C NOGLIUIEHHOI NUWEE0N U OU0N02UYecKoil yennocmeolo. B pabome ucnonvsosanuce 0o-
WienpuHAmble AHATUMUYECKUe, QU3UKO-XUuMUYecKue u mexnonozuveckue memoost uccieoosanus. O00cHosan 6vl-
00p cbIpba U cocmae NPOOYKMmMa, HANPAGIEHHbLI HA PeuleHUue 60NPOCOE NOBLIUEHUS YCIOUYUBOCIU OP2AHUSMA K
HOGLIUEHHBIM PU3UUECKUM U HEPEHO-IMOUUOHATbHBIM Hazpy3kam. TIpueedena peyenmypa u mexnonozus npuzo-
MmogieHUs NPOOYKMa, npuesedensl OanHble N0 PUUKO-XUMUUECKUM U OP2AHOIERMUYECKUM NOKA3AMENAM RPOOYK-
ma, a maKdice ROKA3amenam 6e30nacHocmu.
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KO3be MOJIOKO, Pa3BeTBJIeHHbIe AMHUHOKHUCJI0TbI, BATAMMHHBIN NMPEMHUKC, MOBBIIIEHNE YCTOHYMBOCTH
OpraHu3Ma, NoBbIlIeHHbIe PU3NYEeCKHe HATPY3KH.
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Maxkanaoa marxcammol npounakmuxanvlK Oazeimmazel Kacuemmepi oap «Kemic-cym oamonuuxmepy
CROpMMbBIK MAMAKMAHYZA APHANAH MAMAHOAHOBIPLLIZAH OHIMOI 23ipiey mypanvl manimMemmep KenmipinzeH.
Kanyapnap men ocimoikmepoen anvinamuvlH MOIbIKKAHObL AKYbI30bIH, NOJTUKAHBIKNAZAH MAll KblUIKbLIOGDLIHBIH,
JHcenin cinimoi Komipcynapowit, Op2aHUKAIBIK KblUKbLIOAPObIH, CYOa HCIHEe MAioa epumin umamunoepoit, Makpo-
JHCaHe MUKpOINemMeHmmepoiy, ouohnasonouomapovly, KonniazeHHiy, KOn moiuiepi 6ap wiuKizammol manoayowly
2bLIIMU Heziz0emeci Jncypeizinoi. byn 3epmmeyodiny makcamovl mazamowvlK HcIHe OUONOZUATBIK KYHOBLIBIZbL HCOAPDL
Jcepinikmi wiuKizam Hezizinde CHOPMMmbIK MAMAKMAHY2A APHANRAH HCAHA MAMAHOAHOBLIPLLIZAH OHIMOI 2bLAbIMU
Hezi30ey dcane 23ipaey 00n0vl. Kymvicma dncannvl KaObl10aH2AH AHATUMUKATLIK, QU3UKA-XUMUATBIK JHCIHE
mexHonocuAnblK, 3epmmey a0icmepi Koadanvinovl. Iukizammoer dcone OHIMHIN KypamvlH manoay, OeHeHiH
dusuxanvlx  dcoHe  JHCyiKe-IMOUUOHANOBIK cmpeccmepze mO3iMOiNiZiH  apmmulpy Macenenepoi uieuiyze
oazeimmanzan. OHIMOI 0QibINOAY MEXHONOUACHIHBIY, peyenmmi KelmipinzeH, (U3UKa-XuMuanvlk, Maaimemmep
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The article sets out data on the development of a specialized product for sports nutrition “Fruit-milk bar” with
directed preventive properties. A scientific justification of the choice of raw materials with an increased content of
the full-fledged protein of animal and plant origin, polyunsaturated fatty acids, easily digestible carbohydrates, or-
ganic acids, water-and-fat vitamins, macro-and microelements, bioflavonoids, collagen. The purpose of this study
was the scientific substantiation and development of a new specialized product for sports nutrition based on local raw
materials with increased food and biological value. The work used generally accepted analytical, physicochemical
and technological research methods. The choice of raw materials and the composition of the product aimed at resolv-
ing issues to increase the body’s resistance to increased physical and neuro-emotional stresses are justified. The reci-
pe is given the product preparation technology, data on the physicochemical and organoleptic indicators of the prod-
uct, as well as safety indicators, are given

Keywords: sports nutrition, fruitful raw materials, lacto- and bifidobacteria, goat milk, ramified
amino acids, vitamin premix, increased body stability, and increased physical activity.

Beeoenue CIIOPTHBHOTO IHUTAHHA B OCHOBHOM IIPEACTAaBIIE-
Ha cerogusmiHuii 1eHb TPOU3BOJICTBO TPO- HbI OpeHIaMu 3apyOe)KHBIX KOMITAHWH, Colepxa-
IYKTOB CIIOPTMBHOTO THMTaHHS SABIAETCA OTHOCH- M€ KOMIUIEKC OMOJIOTHYECKH aKTUBHBIX HHTpPE-
TEJIbHO HOBOM, aKTyaJlbHOW M OBICTPO pPa3BHBAIO- JMEHTOB, BKJIIOYAIOIINX BUTAMUHBI, MaKpOU MHK-
IICHCST OTPACIIBIO MUIIEBOI MPOMBIIIIEHHOCTH [1]. PODJIEMEHTHI, CHIBOPOTOYHBIE OCJIKU, W3OJAT Coe-
OCHOBHOW TMPUYMHOW MHTEHCHBHOTO Pa3BUTHS OT- BOro 0OeJiKa, KOJJIareH, apoMaTHYecKHe COCTaBIIs-
paciu ABiISeTCA pOCT MHTEpeca JIIOAEH BO BCEM MH- IOIME U Ap. ¥ KOTOPbIE B OCHOBHOM ITpEJCTaBIIE-
pe K cnopry, (PUTHECY U 310POBOMY 00pa3y >KH3HH. HBI CyXUMH OCJIKOBBIMU U YIJICBOAHBIMU CMECSIMU
basupysace Ha moTpeOHOCTH OpraHuzMa B [3,4]. Crenyer oTMETUTD, YTO HEIOCTATOYHO pas-
OCHOBHBIX HYTPHEHTax, CIEAyeT OTMETUTh, UYTO paboTaHO HPOAYKTOB CIIOPTHBHOTO MHUTAHHS, CO-
0a30BbIH, €KETHEBHBIM PalMOH MUTAHUS HE MO- YeTaloumx B cede MOoNU(yHKIHOHAJIbHBIE CBOM-
KET BOCIIOJNIHUTH MOTPEOHOCTh OpraHW3Ma B OC- CTBa, HANpaBICHHbIE HE TOJBKO Ha IOBBIIECHHE
HOBHBIX (aKTOpax MHUTaHUS, OJIATONMPHUATHO BIIHU- paboTOCIIOCOOHOCTH, HO U Ha MOJAEP)KaHUE HM-
SIOLMX Ha pabOTOCNOCOOHOCTD, MOBHILIEHHE UM- MYyHUTETa, (U3MYECKOH BBIHOCIMBOCTH, a TaKXkKe
MYHHTETa, CHWXEHHE IICHXO3MOINOHAIBHBIX Ha HUBEJIMPOBAaHUE HEOIArOMPUATHBIX IICHXOIMO-
Harpy3okK, a Tak)Ke B IIeJIOM Ha MOBBIIICHNE Kade- LMOHAIFHBIX HATPY30K Ha OPTaHMU3M.
CTBa KU3HU CIIOPTCMEHOB. B oroli cBs3M, BO3HHMKAaET HEOOXOAUMOCTD
B 5T0i1 CBA3M, MAEaIbHBIM MOAXOAOM I pa3paboTKH CIeNUaTN3UPOBAHHBIX MPOIYKTOB C
pelIeHnsT BOIPOCOB MPABMUIIBHOTO U TIOJTHOIEHHO- MTOBBIIIIEHHOHN MUIIEBOIN M OMOJIOTHYECKON IIEHHO-
IO MUTaHUS CIOPTCMEHOB SIBJIIETCS MCIIOJIb30Ba- CTBIO, SHEPreTUUECKON COaJaHCUPOBAHHOCTHIO, a
HUE JONOJHUTEIBHO K OCHOBHOMY pAaLlMOHY IH- TaKXe YYUTHIBAIOIINX (U3HOJIOTHUYECKUE U MEeTa-
TaHUS CHENHAIN3UPOBAHHBIX MPOXYKTOB M OMO- Oonmyeckre MOTPeOHOCTH CIMOPTCMEHA B OCHOB-
JIOTMYECKU aKTUBHBIX JJOOABOK C HAPABICHHBIMU HbIX (pakTOpax TMHTAaHWS HA Pa3IMYHBIX ATarmax
MEIMKO-OMOIOTHUECKIMU CBOMCTBaMH [2]. COpPEBHOBATENILHOIO MpoIecca B 3aBUCUMOCTH OT
[IpucyTcTByromuye Ha pPHIHKE MTPOIYKTHI BHJIa CIIOpTA.
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Hcnonp3oBanue amuMEHTAPHBIX TOAXOI0B
Ui TIONJCPKKH OpraHu3Ma, 00eCIeUHBAFOIIUX
OBICTPOE €r0 BOCCTAHOBJICHHUE TTOCE (DU3NICCKUX
U HEPBHO-3MOITMOHAJBHBIX HArPy30K, SBISACTCS
BaXHBIM (hakTOpOM JUIA pa3pabOTKH TMPOAYKTOB
CTIOPTUBHOTO THTAaHUS, HAIPABICHHBIX HA TOBBI-
LICHUE KaueCcTBa KU3HU CIIOpPTCMEHa [5].

W3BecTHO, YTO CMOPTHBHOE MUTaHUE, B OC-
HOBHOM, HAIpaBJICHO Ha TMOBBIIICHUE aJalTaIliOH-
HBIX BO3MOXKHOCTEH M BOCIIONHEHHE MOTPeOHOCTH
OpraHm3Ma B OCHOBHBIX (paKTOpax MHUTAaHHSA B pa3-
JIMYHBIE TIEPHOJIBI €r0 TPEHUPOBOYHOTO U COPEBHO-
BaTeNIBHOTO MEPHO/IOB, KOIJIA UJIET aKTHBHOE PacXo-
JoBaHHWE Oelka, YIVIEBOIOB, a TaKXkKe Pa3INYHBIX
OWOJIOTMYECKH aKTUBHBIX BEIIECTB U SHEpruu [6].

Hacrosmiee vccnenoBanue MOCBSIICHO pas-
paboTke HOBOTO CHEIUAIN3UPOBAHHOTO MPOAYKTA
IUIsl CIIOPTUBHOTO MUTAHUSI Ha MOJIOYHOM, IJIO/0-
BO-ITOMHON OCHOBE C BKJIFOUCHHEM KOMITICKCA
OMOJIOrMYECKY aKTHBHBIX WHTPEIUCHTOB, HAIIPaB-
JICHHBIX Ha IMOBBIIICHHE (DYHKIIMOHAIBHBIX U (DU-
3HOJIOTHYECKUX XapaKTEPUCTUK CIIOPTCMEHA, BbI-
CTYMAOMIET0 B KA4eCTBE JOMONHHUTEIBHOW TOJ-
JIEPYKKU K OCHOBHOMY PaIlOHY MTUTaHWSI.

PazpaboTka u Wcmonb30BaHHE NPOIYKTOB
CTIOPTUBHOTO MUTAHUS MO3BOJISIET HE TOJLKO BOC-
MOJHUTh TMOTPEOHOCTH OpraHM3Ma B OCHOBHBIX
MUIIECBBIX BEIISCTBAX W YHEPTHH, HO U MOBBICUTH
€ro 3alllTHbIC, AHTHOKCHJAHTHBIC, ICTOKCHUIIM-
PYIOIIHE ¥ MUKPOOHUOIIEHO3HOPMAITU3YIOIIHE
BO3MOXKHOCTH.

Mamepuanvt u Memoowt ucciedo08anus

IIpu mpou3BoOACTBE CHENUATU3UPOBAHHOTO
MPOIYKTa JJIsl IUTAHUS CIIOPTCMEHOB MCIIONb3Yye-
MO€ CBHIpBE JIOJDKHO OTBEYaTh TPEOOBAHUSIM BBICO-
KOT'O KaueCTBa M OE30MaCHOCTH, a TAKIKE COOTBET-
CTBOBaTh TPEOOBAaHUSM HOPMATHBHBIX JTOKYMCH-
ToB. [Ipu pa3paboTke MPOAYKTa CIIOPTUBHOTO TTH-
TaHWs BCE MPOIEAYPHl MPOBOIMIUCH B COOTBET-
CTBHH C TpeOOBaHUSIMU TeXHHYECKUX pPErIaMeH-
ToB TamokeHHOTO coto3a «O 0e30MacHOCTH YIaKoB-
km» (TP TC 005/2011), «O 6e30nmacHOCTH MUIIEBOMA
npoxykuuu» (TP TC 021/2011), «[Tumesas mpo-
oykoust B 4dacTw ee MapkupoBkm» (TP TC
022/2011), a Taxke «O 6€30MaCHOCTH OTAETBHBIX
BHJIOB CHEIMAIM3UPOBAHHONW THINEBOW TPOIYK-
UK, B TOM YUCIIE JUETHYECKOTO JIeUeOHOTO U JTH-
eTryeckoro npoduiakruieckoro nuranus» (TP
TC 027/2012).

Ot60p mpo6 mpoBoamiu cormacao ['OCT
5904, OmnpeneneHue OpraHONENTHYCCKUX MOKa3a-
tened mo ['OCT 5897. Ompenenenvie (Hu3mKo-
xumuueckux nokxasareneir mo 'OCT 5900, 'OCT
5899, I'OCT 5901. Omnpenenenne TOKCHYHBIX dJie-
mentoB: o ['OCT 26927, TOCT 34141; TOCT
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26930, I'OCT 34141 T'OCT 26932, TTOCT 30178,
I'OCT 33824, I'OCT 34141; I'OCT 26933, I'OCT
30178, 'OCT 33824, 'OCT 34141. Onpenencane
MuKpoOuonoruueckux mokazateneit mo ['OCT
10444.15, T'OCT 10444.12, TOCT 31747, TOCT
31659.

ChIpbe, HCIONB3yeMOE I TPOU3BOACTBA
0aTOHYMKOB JUIS CIIOPTHBHOTO MHTaHHA (ILIOIO-
Bble M SITOAHBIE MIOPE, KO3bE€ MOJIOKO, OpEXH,
MaNbTONEKCTPHH, CyXHe KyIbTYpbl JJaKTOH Ondu-
noOakTepuil ¢ MOBBIICHHBIM CONEPXKaHUEM OHO-
JIOTMYECKH AaKTUBHBIX BELIECTB U JApP.) COOTBET-
CTBOB&JIO BCEM HOPMAaTUBHBIM TpPEOOBaHMAM U
mokasareysiM Oe3onacHocTd. B pabore mpumens-
auch (U3MKO-XMMUYECKHE M TEXHOJIOIMYECKHE
MeTonsl uccnenoBanus. llpuemky mpomykra st
CHIOPTUBHOTO MUTAHUS OCYLIECTBIISUIA B COOTBET-
cteum ¢ [OCT 5904, a npuMeHsieMOe B IPOU3BO/I-
CTBE OaTOHYMKOB CBHIPhE KOHTPOJIUPOBAJIOCH MPHU
BxonHOM KoHTpose o ['OCT 24297.

MaccoBas noist Biaru, Oenka, JIUIHIOB, 30-
Jbl, BATAMMHOB U MHHEPAJbHBIX BELIECTB OIpe-
JEJSUTACH C MCTIONB30BaHUEM XMMUYECKHX U (u-
3UKO-XUMHUYECKHX METOA0OB aHajlHu3a COIVIaCHO
OONICTIPUHATHIM MeToaM ucciiefoBanus. Ompe-
JeJICHHEe MUHEPAJbHBIX BELIECTB IPOBOAMIM C
UCIIOJIb30BAHUEM METO/Ia aTOMHO-2/ICOPOLIMOHHON
CIEKTPOMETPUHU. AHalU3 BOAO- U KUPOPACTBO-
PUMBIX BUTaMHHOB B COCTaBe IPOAYKTa OCY-
LIECTBISUIM  C MOMOIIbIO  BBICOKOA((EKTUBHON
KHUJIKOCTHOH xpomarorpaduu. OmperneneHue co-
JepkaHusi 0eTa-KapoTHHA MPOBOAWIN B COOTBET-
ctBum ¢ 'OCT 8756.22- 80 «IIpomykTsl nepepa-
OOTKHM TJIONOB W OBOIIeH. MeTon omnpeneneHus
KapoTuHa». OnpezeneHue CyMMapHOTO CoaepKa-
HUS aHTHOKCHJIAHTOB B MIPOJYKTaX PaCTUTEIHHOTO
MPOMCXOXKICHHS TIPOBOIMIIOCH Ha Tipubope «lBe-
TSy3a-01-AA» ¢ aMIepoOMETpHUUECKUM JECTEKTH-
poBaHueM [6]. OLieHKy YpOBHS CyXUX BELIECTB U
Biraru nposogwin B cooTBerctBUM ¢ ['OCT
28561-90 «[IpomyKTbl mepepadOTKH TIJIOAOB U
oBoIleil. MeToapl ompenesieHUsT CyXHX BEIIECTB
WK Biaruw». YpoBeHb BUTaMuHa C B IIIOAOSATON-
HOM W PacTUTEIbHOM CHIphE, a TaKKE B TOTOBOM
npoaykre omeHuBaiu B cooTrBerctBun ¢ ['OCT
24556-89 «lIponykTbl mepepaOOTKM IJIONOB U
oBomeil. Metoasl ompenencHusi ButamuHa Cy.
Onpenenenne comepkanusi BuTamMuaa E mpoBo-
o B coorBerctBud ¢ ['OCT EN 12822-2014
«[Iponyxrsl numessie. OnpeneneHne conepx anus
putamuHa E (anbda-, Oera-, ramma- U jensra -
TOKO(EPOJIOB) METOAOM  BbICOKO3(D(DEKTUBHOM
XKHUJIKOCTHOH Xpomarorpagum». AHaNIU3 MUHE-
pPaTBbHOTO COCTaBa MPOAYKTa CIOPTHBHOTO MHTa-
Hus npoBogwin B coorBercTBuu ¢ 'OCT 26928-
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86 «lIpomykTsl muineBble. MeTOA ONpeneIeHus
xene3an u [OCT 26934-86 «Cripbe U TIPOIYKTHI
nuIeBbie. MeTox onpeneneHus ITHKa

O030p TuTEpaTypPHI

CoOanmaHCHPOBaHHOE CIIOPTHBHOE ITHUTaHHUE
SIBJISIETCSL OMHUM M3 BaYKHEHIIMX YCJIOBHM CoXpa-
HEHHS 3I0POBbS M JOCTHKEHHUS! BBICOKHX CIIOp-
TUBHBIX pe3ynbTartoB. [luTanume obecmeunBaet
OpraHM3M HE TOJBKO 3HEPTrveH, HO W TOITHOIEH-
HBIM OEJIKOM, JIETKOIOCTYIIHBIMH YIJIEBOJAMH,
BOJIO-U KHPOPACTBOPUMBIMU BUTAMHHAMHU, MaK-
pPO- ¥ MakpOd3JIEeMEHTaMH, KOTOpbIe MOAAEP KHBa-
IOT COCTOSIHME CITOPTCMEHa Ha BBICOKOM MeTabo-
JIMYECKOM YPOBHE.

Crnemyer OTMETHThH, YTO B TEPHOA HHTEH-
CUBHBIX TPEHHPOBOK, B COPEBHOBATEIHHBIA H
HOCTCOpCBHOBaTCHLHBIP'I nepruoabl, BCICACTBHUC
TTOBBIIICHHBIX (1)I/I3I/ILICCKI/IX U HCEPBHO-OMOIUO-
HaJbHBIX HArpy3ok 3a cueT 0a30BOro pammoHa
MUTaHUA TMPAKTUYCCKHU HEBO3MOKHO BOCIIOJIHUTH
OCHOBHYIO TOTPEOHOCTHIO OpraHM3Ma B OCHOB-
HBIX (akTopax muTaHus (OENoK, KUp, YIIEBOMEI,
BUTaMUHBI, MaKpO- U MHKPOAIJIEMEHTHI). B 3T0if
CBA3HU HCO6XO[II/IMI)I JOINIOJIHUTECIJIbHBIEC MCTOYHUKN
OCHOBHBIX 6I/IOHOFI/I‘ICCKI/I AKTUBHBIX HWHI'PEAWUCH-
TOB, KaKOBBIMH MOTYT OBITh CHEIHaU3UPOBaH-
HBIC NPOAYKTHI CIIOPTUBHOI'O IMUTAHHA, a4 TAKKC
OHMOJIOTMYECKU aKTHUBHBIC JOOABKU C HAIpPAaBJICH-
HBIMH MEMKO-OMOJIOTHYECKUMHU CBOMCTBAMHU.

[Ipn KoHCTPYHpPOBaHUH MPOIYKTOB CIIOPTHB-
HOTO TIMTaHMs, a TaKKe NMpH pa3paboTKe WX peren-
TYPbI U TEXHOJIOTHH, KaK MPABHUJIO, B OCHOBY TOJIO-
JKEHBbI U3MEHEHHS MeTa0OIMYEeCKOro cTraryca B Op-
TaHNU3ME ITPU MTHTCHCHUBHBIX (1)I/I3I/I‘ICCKI/IX Harpyskax,
a TaKKE YUMTBIBACTCA POJIb OTACIIbHBIX HYTPUCHTOB
B TIOBBIIICHNH pabOTOCHOCOOHOCTH W HOpMAJIH3a-
MM TICHXO3MOIIMOHAJIFHOTO CTaryca CIOPTCMEHA.
OcHOBHas 1IeNIb AIMMEHTApHBIX CPEACTB — 3allld-
TUTh OPTaHW3M OT HEONArONpPUATHOTO BO3IEHCTBUS
TOBBIIIIEHHBIX (PU3MYECKUX HATPY30K M CTPECcCop-
HBbIX COCTOHHHﬁ, a TaK¥Xe 6BICTpO BOCCTaHOBHUTH
OpraHn3M TIOCT COPEBHOBATENBHBIA U TOCT TPEHU-
POBOYHBII TieprozbI [7,8].

I[Ipu pa3paboTke crnenHaIM3UPOBAHHBIX
MPOAYKTOB MJIA NHUTAaHUA CIIOPTCMEHOB HCIIOJIb-
3yIOTCSl MTOJTHOLICHHBIE OEJIKH, YIJIEBOABI, CBOOO-
HBIC AMHWHOKMCIIOTBI, WHIPECAUCHTBI C BBICOKOM
MUIIEBOH M OMOJIOTHYECKOW HEHHOCTBIO W Kajo-
pHUIHOCTBIO, 00€CHeuYHBaIOmIie yCTOWYMBOCTD
CIIOPTCMEHA K (PU3NYECKUM HArpy3KaM M CHHXKa-
OoMe pPHUCK HEPBHO-ODMOIMOHAJIBHBIX HArpys3ok
[9,10]. Ocobast pons mpu pa3paboTKe CIeElHa-
3MPOBAHHBIX MPOJYKTOB JUIs MHTAHUS CIIOPTCMe-
HOB OTBOJIUTCSI BOIIPOCaM JIOCTAaTOYHOTO oOecrie-
YeHUs OpraHu3Ma CIIOPTCMEHa BellecTBAaMH aH-
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TUOKCHJIAHTHON TPUPOBI, (pakTopaMu, MOBKIIIA-
IOIIUMU UMMYHHTET, 8 TaK)Ke HyTPHEHTaMH, CHU-
YKAIOMIMMH HAKOTUIECHHE B OPraHW3ME MOJIOYHON U
MMUPOBUHOTPAJHON KHUCJIOT, MOBBIIIAIONIUX SHEP-
reTHYECKHI M IUIACTHYECKHU 0OMeHsI [11].

W3BecTHO, 9TO CHIDKEHHE NMMYHHUTETA SB-
JSETCS OAHOW W3 TNIABHBIX MPUYMH Pa3IMYHBIX
3a00JIeBaHMM, BKIIIOYAsl CHUKCHHE KaueCTBa KH3-
HH Ha (pOHE MHTEHCUBHBIX (PU3NICCKUX U HEPBHO-
SMOIIMOHAIILHBIX HATPY30K, B 3TOW CBS3H, 0COOYIO
3HAYMMOCTh TMPHOOPETAET JOMOIHUTEIBHOE II0-
CTYIUICHHE B OpPraHU3M He TOJIHKO OCHOBHBIX (paK-
TOPOB THTaHUS, HO W BOJOU KUPOPACTBOPUMBIX
BUTaMHHOB, MaKpOH MHUKPO3eMeHTOR [12].

He orpumaercsi Takxe poimb W COCTOSHHE
KHUIIEIHOH MHUKPO(IOPHI B PEryIsAuN HUMMYHO-
JIOTUYECKON PEaKTUBHOCTU OpTraHU3Ma CIIOPTCMeE-
HoB [8,13].

Jnst mydimero obecniedeH s OpraHi3Ma aMu-
HOKHCJIOTaMH JI0, BO BpeMsI U TI0CJIe TPEHHUPOBOK B
COCTaB CIICIUAIN3UPOBAHHBIX OCITKOBO-YIIIEBOIHBIX
MIPOIAYKTOB, TPEIHA3HAYEHHBIX JUISI CIHOPTCMEHOB,
[IENIECO00Pa3HO BKIIIOYATh, M30MSTHI M THIIPOJIH3aTHI
0EJIKOB, MOCKOJILKY OHH XOPOLIO yCBaWBAIOTCS Op-
TaHU3MOM M HE TPEOYIOT JAOTIONHUTEIILHON SHEPTUU
11t uX pacueruienus [14 ,15].

IIpu mpou3BOACTBE MPOIYKTOB CHOPTHUBHO-
ro THUTaHUS HEOOXOIHMMO HCIOJIB30BaTh TOJIBKO
HaTypaJIbHOE€ JKUBOTHOE W PACTUTEIHHOE CHIPhE
0e3 100aBNeHN HHTPEINECHTOB, MOMTyYeHHBIX ITy-
TEM XUMHYECKOTo cHHTe3a. KpoMe Toro, BaKHBIM
SIBIISIETCS. KOHTPOJIb Ha HAJIWYHE 3alpelIeHHBIX
MIperaparoB M 00s3aTeIbHBIM TIPH 3TOM TPOBEJIe-
HUE KOHTPOJIS Ha HAJUYHE 3aIPEIICHHBIX JOIHH-
roBbIX cpeiacTtB. JlanHas wuH(pOpManus KpaiHe
Ba)KHA JIJISI CHIOPTCMEHOB, NPUHUMAOIINX T€ WU
WHBIE CPEJICTBA U KOHTPOJH 33 UX HAJTUYHUEM I103-
BOJIUT M30€KaTh CEPhE3HBIX MOCIEIACTBHI CO CTO-
porbl HanmoHansHBIX ¥ MeXyHapOIHBIX aHTH-
JOTIMHTOBBIX OpPTaHU3aAIIi.

Pesynomamut u ux oocyiicoenue

B pesynbrare nmpoBeneHHBIX MCCIIETOBaHUMA
OBLI CKOHCTPYMPOBAaH HOBBIM CIIEUATN3UPOBAH-
HbIA MUILEBOM MPOAYKT IJi MUTAHUS CIIOPTCME-
HOB «MOo0JI09HO-(PYKTOBBIH OAaTOHYHK» C BhIpa-
JKEHHBIMU MEIMKO-ONOJIOTHYECKIMH CBOMCTBAMM,
HOBBIIIIEHHON NUIIEBOA U OMOJIOTHYECKOM IIEHHO-
CTBIO, 00ECTIEUNBAIOIINIA YCTOWIMBOCTh OPTaHM3-
Ma K (U3NYECKUM U HEPBHO-3MOIMOHAIBHBIM
Harpy3kam.

Ha wagampHOM »JTame TEXHOJIOTHYECKOTO
rporecca OblT TPOBEACH aHAIN3 U TTOA00p CHIPHS,
HCIIONB3yEMOT0 JUIsl MPOU3BOJACTBA CIICLUATIU3U-
POBaHHOTO TPOAYKTA CIIOPTUBHOTO TTUTAHWISL.
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Bxopsmiee B cocTaB cyxoe KO3b€ MOJIOKO SIB-
JIIETCST XOPOIIMM HUCTOYHUKOM BUTaMUHOB A, C, E,
D u rpynmel B, a Taxke KajbIus, Kajdus, CeleHa 1
(hocdopa B y100HOI JierkoycBosieMoli opme.

Ko3be MOIIOKO OJarompusTHO BIHSIET HA
paboTy KemyJOYHO-KUIIIEYHOTO TPAKTa, MOBHIIIA-
€T YPOBEHb T€MOTJIO0MHA, COJICPIKUT OCIIKHU U KUP
MaKCHMaJbHO YCBOSIEMBIC M TIIOJIHOIICHHBIC I10
AMHHOKHCIIOTHOMY ¥ HPHO-KHCIOTHOMY COCTa-
BaM, YTO OYCHb BAXHO JUI pa0OTOCIIOCOOHOCTH
CIIOPTCMEHOB.

[MonuHeHACHIIIEHHBIE JKUPHBIE KUCIIOTHI
KO3bETro MOJIOKa CIIOCOOCTBYIOT MOBBIIICHHIO UM-
MYHHTETa, YCWJIMBAIOT AHTUOKCHUJIAHTHBIC CBOMN-
CTBa MPOJIYKTA.

Bricokoe copepkaHHe B KO3bEM MOJIO-
Ke Kanblus 1 (hocdopa CrocOOCTBYET yKperuie-
HUIO KOCTHO-MBIIIIEYHOTO aIapara CIOPTCMEHOB,
CHIDKACT PUCK PA3BHUTHUSI OCTEOINOPO3a M Tepero-
MOB. MHTEHCHBHBIC TPEHHPOBKHM  BBI3BIBAIOT
HapylIeHuss oOMeHa Kaiblmst u Gocdhopa B opra-
Hu3Me. U HeajekBaTHOE BO3MEINCHHE SHEPTHH H
MUILIEBBIX BEIIECTB, KOTOPBIE TPATSITCSA CIIOPTCME-
HAMH TIPH WHTCHCHBHBIX TPEHHUPOBKAxX WM Ha CO-
PCBHOBAHMSAX, CHI)KACT aJaNTalldi0 OpraHu3Ma K
(bmudeckuM Harpy3kam. Kosbe MOJI0OKO cItoco0-
CTBYET BOCCTAHOBJICHHUIO MBIIICUHOW TKaHHU, IO-
BPSXKJICHHOW B Pe3yJIbTaTe JIUTEIbHBIX (hu3mue-
CKUX HArpy30K, MOMOTAaeT YBEJIUYHUTh B MBbIIICY-
HBIX TKaHSIX YPOBCHb TNTHKOTCHA W YIYYIIUTh 00-
MeH xuakoctu [16-17].

slonounoe TmrOpe, BXOmAIEE B COCTaB MPO-
JyKTa OOraTo OpPraHUYECKUMH KUCJIOTAMH, MEKTH-
HOBBIMH BEIIIECTBAMH, (PPYKTO30H, BHUTAMUHAMH
rpymmst B, C, A, E, K u PP, xene3om, marauem, xa-
JIEM, KaJIbIIUEM, CIIOCOOCTBYET YKPEIUICHHIO M-
MYHHUTETA, CHIDKAeT PUCK pa3BUTHs aHeMuH [18].

[epcukoBoe mope colepKUT OOIBIIOE KO-
JIUYECTBO KaJlusl. HEOOXOIUMOTO OpraHu3My, B
YaCTHOCTH CEPACYHO-COCYAUCTON CHUCTeMBbl. B
mope coneprxarcs Butamunsl rpynnsl B, C, K, E,
PP, kapotuH, a Taxxke >pUpHBIC Maclia, MEKTHHBI,
comm Jkene3a, kamus, ¢pochopa, MEIH, MAPraHIIa,
IIUHKA, Maruus u ceiaena [19].

[Miope w©3 dYepHOW CMOPOAMHBI COIEP-
xut Butamunsbl (C, E, K, P, rpynmer B), ramma-
JINHOJICHOBYIO KHUCJIOTY, KapOTHHBI, IEKTHHBI,
moJin()EeHOJIbI, AaHTOLMAHBI, (hJTABOHOM/IbI, AHTHOK-
CHIAQHTBI, MHHEpAJbl, IyOWJIbHBIC BEIECTBA,
s¢upHble Macna. EcTe B 4epHOH CcMOpoO-
nuHe HaTpui, hocdop, xKelre30, a TaKkkKe KallbIui,
MarHuii u kanuil. UMeHHO BBICOKOE COAEp)KaHue
BUTAMHUHOB M MaKpPO3JIEMEHTOB 0O0YCIaBIHBACT
OCHOBHBIE I10JIE3HBIE CBOWCTBA YEPHOU CMOPOIHU-
Hbl. YepHas CMOpPOAMHA COACPIKHT B OOJIBIIMX
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KOJMYECTBAX KAJIBIUH U (IaBOHOUIBI, & BUTAMUH
C CHmXaeT MBIIIEYHYI YTOMIIIEMOCTh TIPH II0-
BBINICHHBIX Harpyskax [20].

U3zonsaT coeBoro O6enka OTHOCUTCS K pa3psi-
Iy UAEaNbHBIX OEIKOB, COJEPKUT TOHBIN HAOOoP
HE3aMEHUMBIX aMUHOKHUCIOT. COeBBId H30JIAT
MPEKPacHO MOAXOAMT AJS 0OOTalIeHUs] palroHa
UTaHus crioprcMeHa. J{o0aBisis CoeBbIil MPOTEUH
K JPYTHM BUAAaM OEITKOB, MBI PacIIupsieM aMHHO-
KHUCIIOTHBIM CIIEKTp 0€3 MOTepU MUIICBON IICHHO-
cTu B 1enom [21].

AKTUBUPOBAHHBIA TOPUCTHIA OBec Oorar
(hmaBoHOMIAMU, TMONHCAXapUAaMH, AMHHOKHUCIIO-
Tamu, BuTamuHaMu (A, rpymmsl B, E, Guotun),
MakKpo ¥ MUKPOJIJIEMEHTaMH, Cpelr KOTOPhIX Ka-
JIUH, Menb, O/, MapraHell, IMHK, KpeMHUH, CEeJIeH,
6op, xpom. [locrosHHOE ymoTpeOneHUE aKTHBH-
POBAHHOTO TOPUCTOTO OBCA MOBBIIIAET BHIHOCIH-
BOCTb, TAaET OOPOCTH, SHEPTHIO, CHITY.

Kpome TOro, akTMBUpOBaHHBIN IOPUCTHIA
OBecC ynydmiaeT OOMEHHBIE MMPOIECcChl B OpPraHm3-
Me, CHH)XXAaeT YPOBEHb XOJIECTepWHa, OO0IamaeT
JKEITYETOHHBIMU CBOWCTBaMH, PETYIUPYET JKUPO-
BOl OOMEH, CIYXKHUT Ui NPOQUIAKTHKH aTepo-
CKJIEPO3a, YKPEIUIsieT IMMYHHTET [22].

Kypara Gorara Buramuaamu A, C, E, K, PP
rpymnmel B; kammem, MarHueMm, >KelIe30M, CEpoi,
(dhocdopoM, ITUHKOM, CEICHOM, OKa3bIBACT TOHH-
3UpyOIee ¥ IMMYHOCTUMYJIHPYIOIIEe JAEeHCTBHE,
CIOCOOCTBYET BBIBEACHHIO M3 OpPTaHW3Ma XOJe-
CTEpHUHA, PAANOHYKIUIOB U COJIEH TSHKEIBIX Me-
taiios [23].

KimrokBa cymenas comepxxut g0 250 mr%
P-axtuBHBIX coemubenuit, 1o 30 mMr% ackopOu-
HOBOM KHCJIOTBI, a TAaKXK€ BUTAMMUHBI I'pyIIbl B,
MUKPO3JIEMEHTHI (Kaluid, HATPUi, KaJbIMid, Mar-
Huil, pocdop, xeae30), OpraHuvIecKue KHUCIOTHI,
MEKTUHOBBIE BEIIECTBA U OEH30HWHYIO KHCIIOTY.
Srompl KIFOKBBI IAPOKO MPUMEHSIOTCS B Kade-
CTBE CTHUMYJHPYIOMIETO W TOHU3UPYIOLIETO Cpejl-
CTBa, a TAKXXE IMOBBIIIAIOT YMCTBEHHYIO JIESTEIb-
HOCTh M (DU3HUYECKYIO TPYAOCIOCOOHOCTH [24].
BaxneiimiumMu ~ 1EeHCTBYIOIIMMHU  BELIECTBAMU
KJIFOKBBI SIBJISIFOTCS (DJ1aBOHOM/IbI (TIPOAHTOIIMAHMU-
I6I). OTH COENWHEHUS WMEIOT IIUPOKUH CHEKTP
AKTUBHOCTU, B OCHOBE KOTOPOTO JIS)KHT BBIpa-
JKEHHBIH aHTHOKCUIAHTHBIN 3P PEKT.

M3roM mMeeT BBICOKYIO MHUIIEBYIO IIEHHOCTD
U COACPKHUT TaKhe MHUHEPAIbHBIE DJIEMEHTHI KaK
MarHui, jxene30, kanmi, Gocdop u xanwImii, a Tak-
ke BUTaMuHbI Tpynmsl B (B1, B2, Bs) u PP, yrieso-
JIbI, TIAITIEBBIC BOJIOKHA (HEPaCTBOPUMBIE M PACTBO-
pumebie). M3toM 00agaeT BBICOKOW aHTHOKCHJIAHT-
HOW AaKTHBHOCTBIO, ONpPENEISIEMOM B OCHOBHOM
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Hajm4yrieM (EHONBHBIX COCOUHEHUH ((IIaBOHOBEIC
TIIMKO3KIBI, (PEHOKHMCIOTHI 1 ap.) [25].

Cyxast MOJIOYHasi CBIBOPOTKA SIBJIETCS Ca-
MBIM TIOTYJIIPHBIM M BOCTPEOOBAaHHBIM OEJIKOM, B
OCHOBHOM IIPE/ICTAaBJICHHBIM JIAKTOATbOYMUHAMU
U JTAKTOIJIO0YIMHAMH, a TaKKe HU3KOMOJEKYIApP-
HeIMU TentuaamMu. CBIBOPOTOYHBIH  MPOTEHH
OYEeHb OBICTPO YCBaMBACTCSI W PEKOMEHAYETCS
YIOTPEOSTh CHOPTCMEHAaM A0 M IOCE TPEHU-
POBKH, U OH HJA€aJIbHO MOJAXOAUT JINIAM, YKEJaro-
MM HaOpaTh MBIIICYHYIO Maccy.

ChIBOPOTOYHBIA IIPOTEHH COIEPXKUT pa3-
BETBJICHHBIC AMHHOKHUCIIOTH JICHIIMH, BaJIWH U
W30JICHIIMH, KOTOPBIE SIBJISIOTCS BYKHBIMU CTPOU-
TEJIbHBIMH MaTepHaliaMu JIsl CO3JaHHsl HOBOMU
MermeqHor tkanu. Ilpu gedpurure BCAA odeHb
TPYIHO HApaCTUTh MbIIICUHYIO Maccy [26].

ManbsroneKCTprH, BXOISAIIMA B COCTaB MpoO-
IyKTa, OTHOCHUTCS K pa3psily MOJIHUCAXapuioB U Ba-
JKeH 11 TIOBBIIIEHHS SHEPreTHYEecKoro craryca
CIIOPTCMEHA KaK UCTOYHHK OBICTPHIX KAJOPHH.

CormacHo psiia HUCCIENOBAaHUM, MAalbTO-
JIEeKCTpUH O(UIMaIIbHO 000peH, Kak CPEACTRBO,
CHoCcOOCTBYIOIIEe OBICTPOMY BOCIIOJIHCHHUIO SHEP-
THH U CWJI TIOCTIE CIIOPTUBHON TPEHUPOBKH.

I'penkuii opex u3MENbYEHHBIM — 3TO HC-
TOYHHMK Oellka, KJIETYaTKH, HeOOJBIIOro KOJHYe-
cTBa yriaeBoaoB. lIpoaykr Goratr omera-3 u ome-
ra-6 >KUpHBIMH KHCJIOTaMH, KOTOPBIE 3aIIHIIAIOT
KJIETKH OT BPEIHOI'0 BO3ACHCTBHUSI CBOOOIHBIX
paAMKaloOB W 3aMeUISIOT MPOIECCHl CTapeHus.
Kpome Toro, B rpenikomM opexe coaepKaTcsi MEKpO,
MakpossieMeHThl. OH CHUMaeT HEPBHOE HaIlpshKe-
HHUE TIOCJe TPEHHPOBOK, CHIDXKAET PUCK TPaBM H
croco0eH OJaroTBOPHO BIHATH HA YXKE MOTY4EH-
HBIH MHUKPOPA3pbIBBI MBIIII] 32 CYET MOJIE3HBIX
OMera-KHUPHBIX KUCIIOT [27].

MuHJane W3MENBYEHHBIM CUUTAETCS IIpe-
KpPacHbIM MCTOYHUKOM KaJIbLHs, JKeJe3a, MarHus,
tdbocdopa u kamus BuTaMuHOB Tpymsl B (B1, Ba,
Bs, Bs, Bs, Bog), a Takxke Butamuna E. Mungans
COJECP)KUT HEHACHIIIEHHBIE >KUPHbBIE KHCIIOTHI,
MOJIE3HBIE YIS DJIACTUYHOCTH MBI, MAarHui,
OKa3bIBAIOIINN OJIaroNpUsATHOE BO3JCHUCTBHE HA
CEpJICYHO-COCYANCTYIO CHCTEMY. MHUHAIb UMEET
HU3KUH TTTMKEMUYECKHA HHACKC U Oe3omaceH Ui
IabeTUKOB, CONEPKUT BUTaMuH E — npupoanbrit
AHTHOKCHJAHT, 3aMeUIIOIIMN CTapeHue opra-
Hu3Ma. KanopuiiHOCTh MUHAANS cocTaBiseT 645
kkan Ha 100 r. mpomykra. MuHgane momoraer
MOAEPKUBATh HOPMAJIBHBIH YpOBEHb XOJECTe-
pHHA B KPOBH, YTO OJIATOTBOPHO CKa3bIBAcTCS Ha
3n0poBbe [28].

Komaren signsiercst CTpyKTypHBIM, BOJIOKHH-
CTBIM OENKOM, KOTOPBI CONEP)KUTCS B OpraHM3Me
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JIFOZIEH W YKUBOTHBIX, COCTOSIIIMN TPEUMYIECTBEH-
HO U3 TPeX aMHHOKHUCIIOT: IIMIMHA, IIPOJIMHA U TH-
POKCHIIPOJIMHA, & TAKKE THAPOKCUIM3HHA.

Komnnaren obecneunBaeT XOHOPOWTHH H
IJIFOKO3aMHMH CTPOHUTEIBHBIM MaTepUalioM JUIs
BOCCTaHOBJIEHUs Xpsma. CuuTaercss, 4To HeIo-
CTaTOK KOJJIareHa B OpPTaHU3ME CBSI3aH C BO3HHUK-
HOBEHHEM 3a00JIeBaHMI, CBA3aHHBIX C XPYIIKO-
CThbIO CycTaBOB M Koctel. [Tomumo mpouero, mpu
9TOM CTPaJar0T BHYTPEHHUE OPTaHbl U MBILICYHAS
TKaHb, HaOmomaeTcs OoOMMI ymajgoK CHII U CHU-
xKeHne uMMyHurteTa [29].

B xymxyTte moutu 60% oO6beMa ceMeHH co-
CTaBJISIIOT PACTHUTENBHBIE KHUPBI, CPEAU KOTOPBIX
JMHOJICBAsl, OJICMHOBAs, MaJbMHUTHUHOBAs, MHPH-
CTHHOBAs, apaxHHOBAsA, CTEAPUHOBAsI M JIUTHOLIE-
PUHOBAsI KUCIIOTHI, & TaK)Ke MPUCYTCTBYIOT BHUTa-
muHbl A, C, E u rpynmnel B; Mmunepansl - Maraui,
IHHK, (Gocdop, xeme3o. CeMeHa KyHXyTa o0ma-
JIAal0T aHTHOKCUJAHTHBIMYM CBOMCTBAMU. B KyHXy-
T€ W B KYH)KyTHOM Macjieé €CTb OYeHb IOJIE3HOE
BemecTBO — ce3amoi. OHO BOCCTaHABIMBACT I1O-
ppexaenus JJHK. ITomoraer BoccTaHaBIMBAThCS
MBIIIIAM, TTO3TOMY KYHXYT XOPOILIO €CTh IOCIe
¢uzndeckux Harpy3ok. OcoOeHHO cropTCMEHaM,
KOTOpBIE Yallle BCEro IOABEP)KEHBI MUKPOTPaB-
MaM, KyHXXyT OyAeT NPHHOCHUTh Mojb3y. llomes-
HBbIE CBOICTBA pacTeHHs TO3BOJSIOT MOAIEPKH-
BaTb OPraHU3M B TOHYCE, YKPENHUTb UMMYHUTET,
MBIIIIIBI, HEPBHYIO cuctemy u 3peHue [30].

AMUHOKHCIIOTBI C Pa3BETBICHHBIMH OOKO-
BbIiMH HermsiMu BCAA akTHBUPYIOT cuHTE3 Oelika
IIyTE€M YCKOPEHHUS MPOIYKLUMH WHCYJIMHA, BOCCTa-
HABJIMBAIOT POCT MBIIIEYHOW TKaHH. AMHHOKHC-
notel BCAA — MCTOYHUK 3HEPIrUU, OHU obecrie-
YMBAIOT YEJIOBEKA BHEPruei BO BpEMsl TPEHUPO-
BOK, KOTJIa IPYTMX UCTOYHUKOB Oosiblie Het [31].
Kommnekcsl amuunokucinor BCAA mupoxo wuc-
MOJIb3YIOTCSl CIIOPTCMEHAMH, IOCKOJBKY CII0CO0-
CTBYIOT HA0OPY MBIILICYHON MACCHI.

Buramun C (ackopOMHOBAasi KHCIOTa) CIIO-
COOCTBYET YKPEIUICHHIO 3aIlUTHBIX CHJI OpraHHu3Ma;
SIBJISISICH  MOLIHBIM AHTHOKCHIIAHTOM, Ba)X€H IS
paboTHI cepalla, YMEHBIIAET COAEP)KAHUE XOJIecTe-
pHHa B opranusme u odpasoBanue TpomOoB [32].

Burtamun Bs ydacTByeT B O€IKOBOM M SHEp-
TeTHYECKOM, a TakXe B Ipoleccax KpPOBETBOpe-
HUS, PEryJSlUN HEPBHOM CHCTEMBI, a TaKXe B
CHHTE3€ HYKIEHHOBBIX KUCIOT [33].

Buramun D3 HeoOxomuM aj1st HOpMaJIbHOTO
pocta m obOpazoBaHms KocTed. J[OMOTHUTEIHHO
CIIOCOOCTBYET MOBBIIICHUIO MOTPEOICHNS Kajlb-
LUl KOCTHOW TKaHBIO, KaK 3a CUET yBEIMUYCHHUS
BCACHIBAHUS KAJIBIUS B KHIICYHUKE, TaK U ITyTEM
aKTHBHM3ALMU TIpoliecca JCTTOHUPOBAHUS (HAKOII-
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nenus) pocdara xanpms B koctsax. Kpome Toro,
OH HEOOXOAWM /Jisi HOPMAJbHOTO PAa3BUTHS U
(hYHKIMOHUPOBAHUS HEPBHOH, MMMYHHON W MBbI-
1e4HoM cucrem [34].

Cyxwue KynbTypbl JJakTou OU(HuI00aKTepHii, ¢
BHIIOBBIM COCTaBOM Streptococcus lactis,
Lactobacillus acidophilus, Bifidobacterium bifi-dum
(B cootHomennu 1:1:1) HampaBneHbl HA TOAIEPKA-
HHUE KHUIIEYHOH MHUKPO(]IOPHI, HEHTPAIM3YIOT TOK-

CHHBI W TIOOOYHBIC JCUCTBUS aHTHOUOTHKOB,
00JTaIafoT BBICOKOM BUTAMHHO 00pa3ylomiei cro-
COOHOCTBIO, CHHTE3UPYIOT B opranusme mo /0%
BUTaMUHOB. KJIETKM MOJIOYHOKHCIBIX U OU(HI0-
OaKTepuil SBISIOTCS MOIIHBIMH WMMYHOCTAMYJISI-
topamu [35].

OCHOBBIBAsICh Ha BBIIICYKa3aHHBIX CBOHCTBAX
WHIPEIMCHTOB, ObIIa pa3paboTaHa perenTypa crop-
THUBHOTO MTUTAHUSL, TIPECTaBlIeHHas B Tabmmie 1.

Tabmuma 1 — Penenitypa crienaau3upoBaHHOTO MPOAYKTA U MUTAHUSA CHOPTCMEHOB «MOJIOYHO-(hPYKTOBEIA OaToH-

9HiK» (MHTPEINeHTHI yKa3aHbl 3 pacyera Ha 100 rpamMm

TIPOIyKTa)

WHrpennieHTsl Konuuectso, Ip.

Cyxoe K03b€ MOJIOKO 14.0
SI6o4HOE MIope 10.0
[TepcukoBoe MIOpe 10.0
[Trope n3 YepHO CMOPOIMHBI 10.0
W30t coeBoro Oemnka 10.0
AKTHBHPOBAaHHBI MTOPUCTHINA OBEC 9.57
Kypara 5.0
KirokxBa cymenast 5.0
Uztom 5.0
Cyxast MOJIOYHAsI CBIBOPOTKA 5.0
MaJIbTOICKCTPHH 5.0

I'penkuii opex 3.2142

Munngans 3.1785

Kommaren 2.85735

KymxyT 1.7857

BCAA 0.19285
BuraMuHHEI IpeMUKC 0.1

Buramun C - 0.020
Buramun B3 - 0.006

[TaHTOTEHOBAs KUCIOTA
-0.011
Buramun B6 - 0.003

Buramun D3 - 5.0 mkr

Hamoxaurtens (MansTo-
nexctpuH) - 0.055

Cyxue KyabTypbl MUKPOOPTaHH3MOB

(Streptococcus lactis, Lactobacillus acidophilus, Bifidobacte- 0.1
rium bifidum (8 coornomenuu 1:1:1)) 1 x 10° KOE/rp
Hroro 100.0

Ta6m/1ua 2 — OU3HNKO-XMMHYECKHE MTOKA3aTelIn NPOAYKTAa CHOPTUBHOI'O IMATAHUA U3 pacueTa, a Ha 100r roroBoOroO po-

JYKTa

HaumenoBanue nokasaresneil, enu- JlonmycTumbie HOPMBbI O6o3Hauenune HJI Ha
HUIIbI U3MEPEHUN mo HJI METObI UCITBITAHUHN
Maccosas gous Biaaru, %, He 6oiiee 14,34 I'OCT 15113.4-77
Maccosas moms 6enka, % 8,27
MaccoBas oJist xupa, % 12,82 I'OCT 15113.9-77
MaccoBast 10J1s1 YIJIeBOI0B, Yo 64,09
Oueprerudeckas 1eHHOCTh KJDk/kkan | 1693,7 x/x/404,8 kkan
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Tabmuma 3 — OpranojenTHdecKkue MOKa3aTeNy MPOAYKTa I CHOPTUBHOTO ITHTAHUS

HaumeHoBaHue
nokasartesst

XapaKTepI/ICTI/IKa I10Ka3aTciisa

Buenrnuii By

PaBHOMepHO mepemMenianHas u CpOpMOBaHHAsI B 0ATOHYUKH CMECh
U3 CyXO0(hPYKTOB, OPEXOB, CEMSTH, CICIHUI ¢ JOOaBICHHEM CYXOH
0eJIKOBOM cMecH CITIOPTUBHOTO MHUTAHMUSL.

Bxkyc u 3amax

CBOMCTBEHHbBIE BKIIIOYECHHBIM B COCTaB IpOAYKTa KOMIIOHCHTAM. He
JOITYCKAITCA IMMOCTOPOHHUE BKYC M 3aliax.

LlBer

TeMHO-KOPHYHEBBIH, 00YCIOBICHHBIH TOOABICHUEM CYIICHBIX
(PYKTOB U ATOJ,

Tabmura 4 — Cogeprxanre ocHOBHBIX BuTaMiHOB B 100 T mpomykra

HaumenoBanue U3 pacuera Ha % ot
100r nponykra PCIT*
Buramun C, Mr 20,0 20
Buramun B5(ITantoTeHoBas 11,0 110**
KHCJIOTa), MI
Burtamun B3, Mr 6,0 20
Burtamun B6, Mr 3,0 90
Buramun D3, Mxr 5,0 200**

*TP TC 022/2011, npunoxenue 2
** He peBBIIIACT BEPXHUE AOIYCTUMBIC YPOBHH NOTPEOICHHs

Tabnuma 5 — MUKpoOHOIOTHIECKHE TTOKa3aTeIN IPOAYKTa

Honyctumble | @aktnueckue | O6oznauenue HJl Ha
HanmenoBanme mokasarenei Hopmbl o HJ | momydeno METOIBI HCIIBITAHHI
ITatoreHHbIe M-MBI BT.Y. Callb-
MOHEIUIBI, B T. He norm. He 06H. T'OCT 31659-2012
KMA®AsM, KOE/r, He 6onee 5x10* <1,0x10’ T'OCT 10444.15-94
BI'KII (komudopmer), B 0,1 T He morm. He o0H. I'OCT 31747-2012
Escherichia coli, B 1,0 T He nom. He o06H. I'OCT 30726-2001
[Inecenu u apoxcxu, KOE/T, He T'OCT 10444.12-
Oollee 100 <1,0x10* 2013

Ta6m/1ua 6— Coz[epx(aHHe TOKCUYECKHUX COG,I[I/IHGHI/Iﬁ B CIIOPTUBHOM ITUTAHUA IJICMCHTHI, MF/KF, He Ooltee

Hamnmenosanue |{omyctumbie|@aktnaeckue, O6o3nauenne HJ[ Ha
MoKa3aresiell | HOPMBI MO | MOJYYEHO | METOJbI UCTIBITAHUI
Caunen (Pb) 0,1 He o0H. T'OCT 33824-2016
Kagmuii (Cd) 0,03 He o0mn. T'OCT 33824-2016

Mblbsik (As) 0,05 He 0o0H. I'OCT 31628-2012

Pryts (Hg) 0,005 He 00H. I'OCT 26927-86

Crienmanu3upoOBaHHbIN MUIIEBON MPOAYKT
JUIL TIHTaHWS CIOPTCMEHOB «MOoJ04HO-(PPYyKTO-
BbIii OaTOHYMK» PEKOMEHIYETCS C LEJIbIO MOBBI-
IIEHWs] MMMYHHUTETA, BOCIOIHEHUS JHEpreThye-
CKHX 3aTpar npu (U3NIECKUX HArpy3Kax sBISET-
Csl JIOTIONIHUTENFHBIM HMCTOYHMKOM O€jKa, BUTa-
MUHOB, MaKpO- 1 MUKPO2JIEMEHTOB.

[MumesBas nennocth: Ha 100 T mpomykra:
oenku — 8,27 1, s)xupsl — 12,82 1, ymeBozpl — 64,09,
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OHepreTuueckass LEHHOCTh KJ[K/Kkam:
kJIx/404,8 kka.

Mono4yHo-(hpyKTOBBI OAaTOHYMK MPHUHU-
MalOT NepopajibHO, YTO SABISETCA JOBOJIBHO
yIOOHBIM CIOCOOOM JIsi COONIONEHUST PEKOMEH-
JIyeMOM JT03UPOBKH.

[IpumeHenne creUUMaTU3UPOBAHHOIO IH-
[IEBOTO TPOJYKTa JUIS MUTAHUS CIIOPTCMEHOB B
KOJM4YecTBE 2 OATOHYMKOB B CYTKH MEXAY OC-

1693,7
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HOBHBIMH TIPHEMaMH THIIH CIIOCOOCTBYET TMOBBI-
LICHUI0 UMMYHHMTETA, BOCIIOJHEHHUIO YHEPreTHYe-
CKUX 3aTpaT Ipu (U3MYECKUX Harpys3kKax U yBe-
JIMYEHHUIO BEIHOCTMBOCTH OPraHU3MA.

JlokyMeHTaMu, HOATBEPXKAAIOINUMHU 0e3-
ONIACHOCTh MHIIEBOM NPOAYKLMH B IIpOLEcce ee
MPOM3BOACTBA (M3rOTOBJICHUS), XpaHEHUs, mepe-
BO3KM (TPaHCHIOPTUPOBAHUS), PEaTU3alUM SBIIs-
forcs: Cragmapt npenmpustuss CT TOO 63096-
1910-TO0O-32-2023.

OO6nacTh MpUMEHEHMS: TpenHa3Ha4YeH s
IUTAHUS CIIOPTCMEHOB, IOBBIIIAET HMMYHHUTET,
BOCTIOJIHSIET SHEPreTUUECKUe 3aTparbl Ipu GU3M-
YeCcKMX Harpy3kax. JlOmOJHHUTENbHBIA HCTOYHUK
0ejKa, BUTAMUHOB, MaKpO- 1 MHUKPO3JIEMEHTOB.

[IporuBonokaszanus: HenepeHocumoc KoM-
[TOHEHTOB, BXO/AIIUX B COCTaB MPOAYKTA.

B3pocnbiM pekoMeHayeTCst yIOTpeOIsITh Mo
2 OGaroHurKa B cyTKH 1m0 30 T Kaablil, CPOK TOJ-
HOCTH MPOAYKTa COCTaBiseT: 12 MecsIes.

TexHoNmorMYecKuii mporecc noiaydeHus Oa-
TOHYMKOB BKJIFOUAET CIICAYIOIIUE OIEPALINH:

1.IlpuemMka CHIpBSl 1 MaTEPUATIOB.

2. XpaHeHHE CBHIpbS M MaTepUaloOB Ha
CKJIaJie M B XOJOAWIBHON Kamepe (IpH Temiepa-
type He Bbimie 6°C). Obs3areneH KOHTPOIb pe-
KHMOB XPaHEHHS CHIPbS U MATEPHAJIOB.

3. [loaroroBKa chIpbs K MPOU3BOJCTBY:

3.1 PacrapuBanue CBIpbSi - OCBOOOXICHUE
CBIPbSl OT YIAKOBKM B CIIELHAJIBHO OTBEICHHOM
MecCTe, OTOPaKOBKa HEKAaYeCTBEHHOTO CHIPhS.

3.2 Ilpu HeoOXOAMMOCTH - MOHKA CHIPBS
ropsiueil Bogont t=50°C B cnenuanbHbBIX MOMKaXx,
MpeHa3HAuYCHHBIX JIJISl MBIThS CHIPBS;

3.3 Cymka ceIpbsi IpH Temmeparype 75-
80°C; KOHTPOIIb BIAXKHOCTH.

4. OTBemIMBaHHME WHTPEINEHTOB COINIACHO
penentype U MmoMmenieHne uX B CHeNHajIbHO TMOJ-
TOTOBJICHHBIE EMKOCTH.

5. V3MenpueHre MHIPEAUEHTOB 110 HEO0XO-
JMMOCTH Ha MsICOPYOKE IPOMBIIIIICHHOTO THIIA.

WHrpeaueHTsl MOCTENEHHO CCHINAIOTCA B
MSICOPYOKY, H3MENBYEHHBIE WHIPEJUEHTHl Cpasy
MOCTYHAroT B EKY. B eXy ¢ M3METBYeHHBIM ChI-
phEM PAaBHOMEPHO JOOABJSIFOTCS WHIPEANEHTHI B
3aBUCHUMOCTH OT pELEeNTyphl, BKIOYas CyXYIO
OCIIKOBYIO CMECH.

6. IlepemermmBanre M3METBICHHOTO CHIPBS
B Jie)ke B TedeHMH 15-20 MHHYT 110 MOJydeHHs
OJTHOPOJIHOM MAaCCHI.

7. @opMOBKa M pe3Ka IUlacTa Ha O6aTOHUYH-
k. KoHTponbs Beca 0aToHuYMKa, OopraHoyienTHYe-
cKas oleHKa O0aToHUMKOB. Macca mocne mepeme-
IIMBaHUs 3arpykaercss B OyHKEp pacKaroyHOU U
pe3ouHoii nuHNK. Ha Bhxome momydatorcs chop-
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MOBaHHBIE 0aTOHYHMKH. BBIOOPOYHO TpPOHM3BOIUT-
Csl KOHTPOJIPHOE B3BELIMBAHUE OATOHYMKOB.
OcMmatpuBaeTcs popma 6aTOHUNKOB. baToHUIHMKH
HEpOBHOU (opMoii oTOpakoBbIBatOTCsA. [0TOBBIC
0aTOHYMKU pa3MEIAlTCS Ha CHEelMalIbHbIe MOA-
JIOHBI C CETKaMH.

8. locymuBanue 6aTOHYNKOB MPOU3BOIUT-
cs B cymmiibHOM mkady mpu temmeparype 75-80
IpagycoB B TE€YEHUE OJHOTO Jaca.

9. o ucteueHnn BpeMEHU CYIIKH TOAJOHBI
C MPOAYKTOM IOMEIIAIOTCA Ha CHENMaJIbHYIO Te-
JIEKKY, TA€ OaTOHYMKH OXJIAXKJAIOTCS 10 KOMHAT-
HOH TEMIEPATYPHI.

10. OxnaxaeHHbIC OATOHYMKH YITAKOBBIBAIOT
B IEPBUYHYIO YNAKOBKY Ha aBTOMATU3MPOBAHHOM
YIaKOBOYHOM MalllMHe ¢ garepoM. Benercs crporuit
KOHTPOJIb 332 BEPTUKAJIBHBIMA U TOPU3OHTAJIBHBIMH
IIIBAMH YTIaKOBKHU B IJIaHE TEPMETUYHOCTH.

11. batoHYNKY B TIEPBUYHON yITaKOBKE yIIa-
KOBBIBAIOTCSI B TOPPOKOPOOKHU. YIakoBKa U Map-
KHPOBKa MPOJYKTa MPOU3BOAUTCS B COOTBETCTBUU
Cc TpeOOBaHMSIMM CTaHIApTa NPEANPHUATUS HA
JAHHBIH TPOAYKT NpU TEMIEparype TIOTOBOTO
nponykta He Bblme 25°C U OTHOCUTENBHOU
BIIXXHOCTH He Oonee 75%.

3axnrouenue, 6b1600bl

Takum o0paszoM, pa3paboTaHHBIH (YHKIHO-
HaJIGHBIA TPOAYKT JJIS CIIOPTHBHOTO MUTAHHMS, CO-
371aH COMNIAaCHO Hay4HO OOOCHOBAHHOH pelentype ¢
Y4YETOM MOTPEOHOCTH OpPraHu3Ma B OCHOBHBIX JKU3-
HEHHO Ba)KHBIX (DAKTOpaxX MUTaHMS U HalpaBJICH HA
MOBBIILICHHE PAOOTOCIIOCOOHOCTH, BBIHOCIMBOCTH
CIIOPTCMEHOB TIPH TOBBIIICHHBIX (PU3UUECKUX U
HEPBHO-IMOIIMOHAILHBIX Harpy3Kax.

Pententypa M TEXHOJOTHS TPUTOTOBJICHUA
JAHHOTO TPOAYKTa IMPEAyCMaTPUBAIOT HCIOJIB30-
BaHUS MPEUMYIIECTBEHHO MECTHOTO TpPaJHIIMOH-
HOTO W HETPAJULMOHHOTO CHIPbS PACTUTEIHLHOTO
1 )KMBOTHOTO IPOMUCXOXKJeHNUs. BriepBrie B penen-
TYpY CIIOPTMBHOTO IHUTAHUsI BKJIIOUEHO KO3b€ MO-
JIOKO C BBICOKOH IMUINEBON W OMOIOTHYECKON IIEH-
HOCTBIO. Pe3ynbraTsl NpOBEACHHBIX HCCIIEAO0BA-
HUI TOKa3and, 4TO CHEeNUaTM3UPOBAaHHBIA IPO-
IYKT JITISl CIIOPTHBHOTO TIUTAHKSI HUMEET BBICOKYIO
MUIIEBYI0 W OMOJOTHYECKYI0 IE€HHOCTh W YHH-
KaJIbHBIA PELENTYpHBIA COCTaB, HANpPaBICHHBIN
Ha TIOBBIIICHHWE HMMYHHTETa, OOECTIEYeHHOCTH
OpraHM3Ma BUTaMHHAMH, Makpo — W MHKpOdJe-
MEHTaMH, Npe ¥ NPOOMOTHYECKHMHU (aKTOpaMHu,
OpPraHUYECKUMH KHCJIOTaMH, pa3BETBICHHBIMU
amunokucioramu ITHXXKK, nonHoOeHHBIM O€IKOM
1 JIETKOAOCTYITHBIMHU YTJIEBOJAMH.

Ha panpHedmmx »sramax uccieq0BaHUS
IUTAHUpYeTCs OlleHKa 3()(QEKTUBHOCTH IMPOIyKTa
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Ha CIIOPTCMEHAX Pa3IMYHBIX BO3PACTHBIX IPYIII U
3aHMMAFOIIMXCS Pa3INIHBIMH BHJIAMHU CIIOPTA.

BbaarogapHoctb, KOH(IMKT HHTEpPECOB
(punancupoBaHue)

Marepuansl MOITOTOBICHB! B PaMKax BbI-
TIOJTHEHUSI HAy YHO-TEXHUYIECKOI IIPOTrPaMMBI
BR18574139 «®opMmupoBaHHEe KOMIUIEKCHOH CH-
CTEMBbI TIOATOTOBKH BBICOKOKBATH()HITUPOBAHHBIX
CIIOPTCMEHOB U TIEPCHEKTHBHOTO OJMMIIHICKOTO
pe3epBa Mo IpUOpUTETHHIM Jisi Kazaxcrana Bunam
CIopTa Ha OCHOBE (PU3HOJIOTO-TEHETUUECKOH OIIeH-
Ki» MUHHCTEpCTBA HayKH M BBICIIIETO 0OPa30BaHUs
Pecrryomukn Kazaxcran na 2023-2025 rogmpl.
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Tabueu manwvikmapoan aiblH2AH MAMEPUANOapobly, Cy CiHIp2IWmMIciH, HCAHLIUMMBIZbIN a3aimy JHcIHe
onapovly 0uome3imoinizin apmmaulpy wuKizameka 2uopogoduzamopnapovl, aHmMURUPEHOepOi HCIHEe AHmMUCen-
muxmepoi Kocy apKplivl Ko ycemkizinedi. Kazipzi manoa Hanomexnoao2usanvly KapKblHObl 0amMbli Kejle HCaAmKan
cananapovlioiy, Oipi — apmypJi Memanoapoviy, HAHOOIULEMOT Do1UIeKmePin 0a2anbl MymulHBIMObBIK Kacuemmepi dap
meKcmuio Mamepuandapvln aiy makcamuiinoa naiioanany. Meman nanodonuiekmepin anyovly ey Kon mapaizan
20icmepinin Oipi — onapovl my30apovlHblH epimindinepinen MOmMuvIKCbI30AHObIPY - XUMUANBIK 20ici. byn scymvicma
Oeiimama mamepuandapviHa OMKa mo3iMOiliK JHcaHe OUOMYPAKMBLIbIK Kacuem depemin Kypam any Kke3o0enoi. Ocwol
MaKcamma Muic Cynb@amol, 2yaHUOUH 2UOPOXAOPUOL, CATUUUI KbIUUKbLIbL RANOANAHBLIOb. 3epmmeyde mypak-
MAaHOBIPELIWL IHCIHE MOMBIKCHIZ30AHOBIPZLIUIMAPObIH, KOMEZIMEH MblC HAHOOOIUEKMEPIH AYOblH HCAHA MICINIH
Kapacmulpovik. Taduzu manuislKmapoan anblH2AH, HCYH HCIHE 3bI2blP MATUIBIKMAPLIHAH HCACATbIHRAH Oellmama
Mmamepuanoviy cy CiHip2iumizin, HCAHLIUWMBIZbIH A3AUMY JHCIHE MEKCHUNb MAMEPUAIbIHbIY, OUOmMO3imoinizin
apmmolpy WUKi3amKa 2uopooouzamopnapovi, aHmunupenoepoi rHcane AHMUCENMUKMEPOT KOCY apKblivl KOl
Jocemkizineoi. Anvinean epiminoi 3u126lp JHCIHE JHCYH MATUIBIKIMAPLIHAH O0QUIbIHOANRAN JHCaAll2AKmblY Oemine cedy
apkwLavt cinipindi. Odan xeiiin 100 °C-de 5-10 mun xenmipinin, 180 °C-0e mepmonpecme 6acmuipoinovt. beiimama
OHOIpicinde YCblHblLIaAN KYPAMObl MATWIBIKINAD KOCRACHIH IMYIbCUANAY Ke3inde CiHipyze 601a0bl.

Herisri ce3mep: TekcTwib MaTepuajbl , AHTUNHMPeH, OHOUMI, (POCPOPKBIIIKBII HATPHH,
CAIMIMJ KBIIIKbLUIBI, TYAHUIHH THAPOXJIOPHI.

PA3PABOTKA CIIOCOBA ITOJYYEHUSI OTHECTOUKOI'O U BUOLUTHOT' O
HETKAHOTI'O MATEPHUAJIA U3 JIBHAHBIX U HHIEPCTAHBIX BOJIOKOH
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2MHCTUTYT TEKCTHJILHOTO MALIMHOCTPOEHHUSI M TEXHOJOTHH BbICOKOKAYeCTBEHHBIX MaTepHasioB JIpe3aeHcKoro
TEXHHYECKOro yHuBepcuTera, [epmanus, 01069, r. {pe3aen, yi1.Xoxe, 6)

DnekTpoHHas MoYTa aBTOpa Koppecnonaenra: nurgul.idelbaeva@mail.ru*

CHruoicenue 6000n0210uieHUA, 20PIOYECIU MAMEPUATIOE U3 HAMYPATILHBIX 60JI0KOH U NOGbIUIEHUE UX OUO-
ycmouiuugocmu oocmuzaemcs 000asieHuem 6 cvipve UOpogooduzamopos, AaHMURUPEHOE U AHMUCENMUKO0S. B
Hacmoauwiee épemsa OOHOU U3 PA3GUEAIOUUXCA OMPACTell HAHOMEXHO02UIl ANAEMCA UCNOIb306AHUE HAHOPA3-
MEPHBIX YaCMUY PA3TUYHbIX MEMANI08 C UENbl0 ROJIYYEHUA MEeKCIMUIbHLIX MAMEPUATLO8 C UEHHbIMU Nompedu-
mensckumu ceoiicmeamu. Oonum u3 Haubonee pacnpoCmMpanenHvixX cnoco006 noayueHuUs HAHOYACIMUY MEeMailo8
AGNAEMCA UX 60CCHAHOB/IEHUE U3 PACHEODPOE CoJlell — Xumuueckuilt memoo. B oannoin pabome paccmapusacs
60NpOC NONYYeHUs cOCmasa Onsa NPUOAHUA HEMKAHLIM MAMEPUANAM OZHECMOUKocm U Oduoycmouuusocmu. /na
IMOI Yeau UCnONb306ANUCH CYIbPam medu, 2udpoxaopud 2yaHuouna, canruyuioeas kucioma. B uccneooganuu mot
paccmompenu HOblL NOOX00 K ROJIYUEHUI0 HAHOYACHMUY MeOU C NOMOUIbI0 CIMAOUIUZAMOPO8 U 80CCHAHOGUNE-
neit. CHudiceHue 86000N02N0WeHUA, 20PIOYEeCU U NOBbIUEHUE DUOOMOAUU MEKCMUIbHO20 MAmepuana, noy4en-
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HO20 U3 HAMYPATILHBIX 60JIOKOH, U3 WIEPCMAHBIX U JIbHAHDBIX 60JIOKOH, 00CHU2AemMcs 000as1eHuem 6 Colpbe 2UOpo-
doouzamopos, ryncapononuxncarowux u anmucenmuxos. Mamepuan oopabameieanu pacmeopom Uz HAHOYACHUY
Meou nymem pAcnblieHUs HA ROGEPXHOCHIL XO0ICMA, NPULOMOGIEHHO20 U3 TbHAHBIX U WEPCMAHBIX 8010KOH. 3a-
mem cywunu 5-10 mun npu 100 °C u o6padamvieanu ¢ mepmonpece npu 180 °C. Ha npouseoocmee nemxanvix
Mamepuanoe 00padomKy 0ZHe3AUUMHBIM U OUOUUOHBIM COCHIABOM MONCHO COBMEWAMb C IMYIbCUPOBAHUEM CMe-
CU 60JI0KOH C ROCT1E0YIOULell MEPMO0OPAOOMKOIl U KATAHOPUDPOCAHUEM.

KiaroueBbie ciaoBa: TekcTWIbHBII MaTepual, HeTKaHbIii MaTepHaj, AHTUINUPEH, OUOLMI,
(dochopHokHC/IBbIH HATPUIA, CATNLNIOBAA KUCJI0TA, TYAHUIUH THAPOXJIOPHUA.

DEVELOPMENT OF A METHOD FOR PRODUCING FIRE-RESISTANT AND
BIOCIDAL NON-WOVEN MATERIAL FROM LINEN AND WOOL FIBERS

'N.A. IDELBAYEVA*, *A. BURKITBAY, '"M.A. ORMANOVA, 'YE. TAKEY, *T. ONGAR

(* Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi st., 100
2 Institute of Textile Machinery and High Performance Material Technology at Technical University of Dresden,
Germany, 01069, Dresden, st., Hohe 6)
Corresponding author e-mail: nurgul.idelbaeva@mail.ru*

Reduction of water absorption, combustibility of materials from natural fibers and increase of their biostabil-
ity is achieved by adding water repellents, flame retardants and antiseptics to the raw materials. Currently, one of the
developing branches of nanotechnology is the use of nanosized particles of various metals in order to obtain textile
materials with valuable consumer properties. One of the most common ways to obtain metal nanoparticles is their
recovery from salt solutions - a chemical method. In this work, the issue of obtaining a composition for imparting
fire resistance and biostability to nonwoven materials was considered. For this purpose, copper sulfate, guanidine
hydrochloride, and salicylic acid were used. In the study, we considered a new approach to obtaining copper nano-
particles using stabilizers and reducing agents. Reducing water absorption, flammability and increasing the return
of textile material obtained from natural fibers, wool and linen fibers, is achieved by adding hydrophobizers, antipy-
retics and antiseptics to the raw materials. The material was treated with a solution of copper nanoparticles by spray-
ing onto the surface of a canvas prepared from linen and wool fibers. Then dried for 5-10 minutes at 100 0C and
processed in a thermopress at 180 OC. In the production of nonwoven materials, the treatment with a flame retardant
and biocidal composition can be combined with the emulsification of a mixture of fibers, followed by heat treatment
and calendering.

Keywords: Textile material, non-woven material, flame retardant, biocide, sodium phosphate,
salicylic acid, guanidine hydrochloride.

Kipicne OeiiMara MaTepuaniapblHa OTKA TO3IMIIUTIK XKOHE
Byrinri Tapma 3amMaHayW FUMapaTTapaarbl OMOTYPaKTBUIBIK KACHET OCPETIH KypaM aiy.
KBUTYJIBI OKIIAyJIay ©3eKTi Macenenepid Oipi 3epTTey MiHAETTEpI:
007bIT TYp. JKBUIBITKBIII MaTepHaIIapabl Koa- -0TKA TO3IMILUTIK KoHE OWOLIMATIK KAacHeT Oe-
Ha OTBIPBIN, 3JIEKTP SHEPrHUsICHIHBIH KyHBbIH 30- PY YIIiH METaJUT HAHOOOIIIIEKTEPIMEH TEKCTHIIb MaT-
40%-ra peiiiH azaiityra Oouyianpl.  JKbUTyJIBIK epHaIapbiH MOM(DUKAITUSIIAY/IBIH JKaHa SJIICIH alTy;
MaTepuaiiapablH OapiblK Typiepi Oenriymi Oip -TeKCTHJIb MaTepUANIAPBIHBIH OTKA TO3iM-
KacueTTepiMeH cunarranassl. Onapra KOWbIIATHIH JITIriH, OMOUMATIK JKoHe (HHM3MKa-MEXaHHKAIBIK
JKaJIITbl TajanTap: *bUIy CaKTarblITHIK, Oy ©TKi3- KaCHETTEPIH 3epTTey;
TIIITIK, OTKA TO3IMILUTIK, OMOTO3IMILTIK, OEPIKTIK, -MOJU(PUKAIUSIIAHFAaH TEKCTHUIIb MaTepHal-
SKOJIOTHSUIBIK  Ta3albIFbl, JBIOBIC ©TKi30ey, cy JapbIHBIH OETTIK MOpP(QOJIOTUSCHIHBIH ©3repyiH
ciHipMey KepceTkimTepi. TaOWFH TalmmbIKTapaAaH aHBIKTAY,
aJIbIHFaH MaTepHaIapblH Cy CIHIPTIIITICIH, KaH- -MeTajJ HaHOOGJIIIIEKTePIMEH OHJICITSH TeKC-
FBILITBIFBIH a3aiTy >KOHE OJlapAblH OMOTe3IMaii- THJIb MaTepUaJIapbIHbIH Kayilci3Airin Oaranay.
riH apTThIpy IIMKIi3aTKa TUApodhoOu3aTopIapibl, 3epmmey mamepuanoapvl men adicmepi
AHTUMHPEHIEPAl >KOHE aHTHCENTHKTEPIl KOCy 3epTTeyAe OTaHABIK IIHMKI3aT JXYH >KOHE
ApKBUIBI KOJI )KETKI3IeIi. 3BIFBIP TAJIIBIKTAPBIHBIH KaJIbIKTAPbIHAH aJIbIH-
TaxbIpBINITEIH MaKCATHI: raH OeliMaTa MaTepHAIapbl JKOHE XHUMHSIIBIK
OTaHABIK NIMKI3aT - KYH JKOHE 3BIFBIP npenaparrap (Mbic cyiabdarel (MC), TyaHuauH
TaJIIBIKTAPBIHBIH ~ KaJIABIK-TAPbIHAH  aJIbIHFAH ruapoxyopuni (I'TX), canummn — KBIIKBLIB)
HangalaHbUIIbL.
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Y CHIHBUIFAH TACIIZIE OHJIENTEH 3bIFBIP JKOHE
KYH TaJIIBIKTAphl OefMaTachIHBIH OTKa TO31M/Ii-
jiri TOCT P 50810-95 GoiibIHILIAa CHIHAIBI.

3epTXaHabIK CBIHAK HeT131Ha€e
OeiiMaTaHbIH TaOWFH MHUKPOQIOPAHBIH dcepiHeH
KeWiHTi OepiKTIKTEepiHiH e3repici CcanbICTHIPMAaIbl
typae anbiktangsl. ['OCT 9.060-75 OoiibiHia,
erep I1 > 80% Gonca matepran 6MOTO3iMIi OOJIBII
ecenreneni. Marepuanapiy y3iny xxykremeci MT-
150 ('OCT 3813-72) KypbUIFBICBIH/IA TEKCEPLIII.

MukpoOnoNorusIIbIK 3epTxanaia Oeiimara-
weig C. albicansATCC 10231, C. albicansATCC
2091 xone A. braziliensisATCC 16404 mramm-
JapblHa KaThICTBl ()YHTHIMATIK  OCJICEHAUTIr
AHBIKTAJIIBI.

TOKCHKOJOTHSUIBIK KayilCI3MIIKKE 3EpTTEy-
nep Kenen onaremabie 017/2011 «Kenin enep-
Kocil  eHIMIEPIHIH  Kayilci3miri  TypaibD»
TeXHUKAJIBIK PETIAMEHTIHIH TaJlanTapbiHa COHKEC
KYPTi3iIIi.

Hoamuboicenep cane onapovt maiKsliay

3epTreyurinepaiy kymbicbiHaa [1] camummmn
KBIIIKBUIBI JKOHE MBIC CYJIb(aThl KeMeriMeH
OeiiMaTta MaTepuanblH OHJEY TSCITl YCHIHBUIFaH.
Canunuin KpIIIKBUTBL (5 T/11) jKoHE MBIC CyJ(aTh
(3 r/n) epitinpicinae exgenreH marepuanasiy C.
albicansATCC 10231, C. albicansATCC 2091
xone A. braziliensisATCC 16404 mrammumapbina
KaThICTl (DYHTUIUATIK OCJICEHAUTITT  apTKaHbI
Oaiikanazpl (cypert 1).

a) C. albicansATCC 2091 TecT-IuTaMMBIHBIH 6CYiHIH OastyIaTy 30HACH,
6) A. braziliensiSATCC16404 tecT-1uTaMMbIHBIH O6CYiHIH OasynaTy 30HACHI;
B) C. albicansATCC 10231 tecT-mTaMMBIHBIH OCYiHIH OasynaTy 30HACHI

Cyper 1 — Canuumi KblIIKbUIBI )X9HE MBIC CYJIb(haThl epTiHIIICIH/EC OHIeNreH OeliMaTaHblH ONOTYPAaKThIIBIFEI (OHIE-

T'CH KOHE OHJICIIMETCH YITiIep)

Keneci sxymbicta [2]  (ochOpKBILIKBLT
(OPKH) Hatpmii >koHe T'yaHHIMH THIPOXJIOPHII
(I'TX) merizinge OeiiMaTara OTKa TOIIMALIIK Kac-
et Oepy MakcaTblHAa 3€pTTeyJiep KYPri3iireH.

1 2
1.eHnenmereH yuri,
2.monuBununcnupt, ®KH sxone I'TX enaenren yiri;
3.®KH xone I'TX enzaenren yiri

Cyper 2 — beiimMaTa yarinepiHiy ®aHyFra TYPaKThUIbIFbI

Comnpaii-ak, OipkaTap aBTOpJIapblH KYMbI-
CBIH/Ia HAHOTCXHOJIOTHSUIAP/Bl MalganaHy TeKc-
TWIb MaTepUANAPbIH OHACY OHIIPICiHIH Heri3ri

YChIHBIIFAaH KOMIIO3UIIMSIMEH OHJENreH Oekma-
TaHBIH OTKA TO3IMJILIIITT aTapIIBIKTAN XKOFapiIaraH

(cyper 2).

CaThUIAPbIH/A MIBIFBIH/IBI TOMEHAETYT€ MYMKIHIIK
OepeTiHiH KOPCETKEH.
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Kazipri Tanma HaHOTEXHOJOTHSHBIH Kap-
KBIHIBI TAMBITT KeJIe KaTKaH caajlapbIHbIH Oipl —
OPTYPJTi MeTaamaapAblH HAHOOJIIEMIl OeeK-
TepiH Oarambl TYTBIHBIMABIK KacuerTepi Oap
TEKCTWJIb MaTepUalIapblH aly MaKCcaTbhIHIA
naiganany. Mertan HaHOOeNIIIeKTepiH alyIblH H
KOl TapainfaH ojicTepiHiH ©Oipi — omapasl
TY3/1apbIHBIH EPITIHAUIEPIHEH TOTBHIKCHI3AaHABIPY
- XUMUSIIBIK, oici [3-8].

ATanfaH XYMBICTADMEH TaHbBICA OTBIPHII
OTaHJBIK INWKI3aT - JKYH >KOHE 3BIFBIP TaJIIBIK-
TapblHbIH KaJJbIKTapblHAH ajblHFaH OeiimMaTa
MaTepuaimapblHa  OTKa  TO3IMAUNIK  JKOHE
OMOTYpaKTBUIBIK KacHeT OepeTiH Kypam aiy
Ke3ei.

Ocol mMakcatta Mbic cyibdarel (MC), rya-
HuauH ruapoxiopui (I[TX), camuiun KbIIKbUTBL
naigananeuiasl (kecte 1). 3epTreyae TypakraH-
OBIPFBIII  JKOHE  TOTBIKCBI3IAHIBIPFBILITAPIBIH
KOMETIMEH MBIC HaHOOOJIIIECKTEPIH Ay IbIH JKaHa
TOCLIIH KapacThIPBIK.

Meic HaHOOONIICKTEepiH aly YIIiH Typak-
TAHIOBIPFBIIIT — OTKAa TO3IMIUIIK KacHueTKe ue
TYaHWJUH THAPOXJIOPUAIHIH KAaTBICYBIMEH MBIC
Cyib(aThIHBIH CYNBl EPITIHAIEP AalbIHAAIIBL.
Kaifnay TemmepaTypacblHa JeiiH >KETKi3iinreH
epITIHAIre TOTHIKCHI3MAHABIPFRINT PETIHAC CallH-
LIWJI KBIIIKBUIbI KYWbUIABL. JlalibIHAanFaln KypaMra
cinrinik arent - NaOH xonuentpmi epitingici Ph
9-11 Oosiranfa OEWiH TAMIOBUIATBHIT KOCBHUIIBI.
Peaknus GaprpicbiHAa TYcCi3 epiTiHAiNEp KaHBIK-
KaH capbl TYCKe JCHiH e3repiai. Onedn MoliMeT-
Tepre cylheHcek, OyJ1 KyOBUTBIC MBIC HaHOOIIIeK-
TepiHiy maiina 6omransiH Kepcereni [9-15].

ANBIHFaH epiTIHAI 3BIFBIP JKOHE KYH Taj-
IIBIKTApbIHAH JalbIHAIFAaH JKAHFaKThIH OeTiHe
ceOy apkpubl ciHipinai. Onan xeitin 100 °C-ze 5-
10 mun kentipinin, 180 °C-me  Tepmompecte
OacTeipbulbl. BeiiMaTa eHIipiciHAe YCHIHBUIFaH
OHJIey KYPaMBIH TAJIIBIKTAp KOCIACHIH 3MYIIb-
cusiiay Ke3iHze ciHipyre Gomazbl.

Kecte 1 — TexcTunp MaTepHaiapblH OHJIEY MpenapaTTapblHbIH KOHLIEHTPAIUSCHI

CrIHak IIpenapatTap KOHIIEHTPALUSACHI, I/
Ne KOJATallraH TaOUFru
X1 X2 X3 ITX MC CK
1 1 1 1 15 5 7
2 1 1 -1 15 5 3
3 1 -1 1 15 1 7
4 1 -1 -1 15 5 3
5 -1 1 1 5 5 7
6 -1 1 -1 5 5 3
7 -1 -1 1 5 1 7
8 -1 -1 -1 5 1 3
9 0 0 0 10 3 5
10 0 0 0 10 3 5

OnjlenreH  MatepuangapAblH OTKa Te3iM-
IUTIriH ChIHAY OapbICHIHIA OHIEIMEreH YITiiep
15 cexyHa TyraHAbIpFaHHaH KeiiiH 45 cexyHaTa
tonbikTail kaubin kerti (FOCT P 50810-95).
Msic cynsdarel (MC), ryaHUAMH THAPOXJIOPUAL
epITIHICIHIe

(ITX), camumua  KbIIKBUIBI

OHJICNTEH YITUIepAiH JKaHyFa TYPAKTHUIBIFBI
alTapipIKTall JKOFapiiaraHel OaiiKamanwl. Y CHI-
HBUIFAH TpenaparTapAblH €H KOFapFhl KOHIICH-
TpalMAChIHIa OCWMaTaHbIH JKaHYbl  MYJIJIEM
TokTaip! (cyper 3, 4).

Cyper 3 — Beiimara yirisiepiHis )kaHyFa TYPaKTbUIBIFbI

1-ennenmeren Oelimara yarici, 2-eH TOMEH KOHLEHTpAUsIIap/ia oHJIeNTeH Oelimara yirici:
I'TX- 5 v/m; MC-1 r/m; CK- 3 /1 3-eH ®O0Fapsl KOHIIEHTpAIIsUIap/ia OHISITeH OeiMaTa yIrici:
I'TX- 15 r/m; MC- 5 r/n; CK- 7 r/n
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Cyper 4 — «OBT» KypbUIFBICBIHIA OeliMaTaHbIH KaHyFa TO3IMAUIITIH ChIHAY

OnyenreH OeiimaranmapiplH OHOTYPaKTHI-
neiFel 3epTxaHanslk skommeH ['OCT 9.060-75
OOMBIHINIA AHBIKTAJABI. 3EPTXaHAJIBIK ChIHAK
HETI31HJe OHJICNITCH KoHE OHIETIMEreH YATIIepAiH
TabuFu  MUKPO(IOpaHBIH OCEpPIHEH  KeHiHTi
OepiKTIKTEepiHIH ©e3repici CaJbICTRIPMANIBI TYPHE
anbikranael. [OCT 9.060-75 Gotibinmia, erep I1 >
80 % Oonca Oeiimara Ouoresimui OoOJBII
ecenTenei.

Cyper 5 — Bro3akpiManyiad KeliHri Oeiimata yirinepi

3epTTey HOTHKECIHIE OHIENTEeH YITLIepaiH
O1o0y3bIIbICTaH KeHiHri kepceTkimrepi 80 %-nan
JKOFapbl ©€KEHI aHBIKTAIIBL. AJl  eHACIMErcH
MaTaHbIH OyJ1 kepcetkimn 62 % 6oxmsl (kecte 2,
cypet 5). Marepuanapiy y3iny xykremeci [OCT
3813-72 OoitprHma MT-150  KypbUIFBICHIHIA
AHBIKTAIIBL.

Kecre 2 — Beiimara MatepuaiapblHbIH MUKPOOHOJIOTHSIIBIK TYPaKThUIBIK KO3 dUIMeHTi

Kyp | [penaparrap KOHIEHTpAUUSICHI, I/1 | MUKPOOHOIOTHSLIBIK
am TYPaKTBUIBIK KO3(-
0 ITX MC CK dunmenti, I1, %
1 15 5 7 85
2 15 5 3 87
3 15 1 7 96
4 15 5 3 80
5 5 5 7 84
6 5 5 3 88
7 5 1 7 98
8 5 1 3 90
9 10 3 5 87
10 10 3 5 86

AnbIHFaH HOTWIKENEPJeH MeTal TY3bl MEH
TOTBIKCHI3aH IBIPFBIIITEIH KaThIHACKHL 1: 7 OoFaH
Ke3/1€ €H JKOFapbl OMOIUATIK KOPCETKIIITEPre KO
KETKi3yre O0JIaThIHBI ISJICIACH/I.

MUKpOOHONOTHSIIBIK,  3€PTTEYJIEp HOTHKE-
CIHJIC MBIC HAHOOOJIIIIEKTEPI HETi31H/Ie OHJICITEeH

177

marepranabiy C. albicansATCC 10231, C. Albicans
ATCC 2091 xome A. braziliensisATCC 16404
[ITaMM/IapbiHa KATBICTBI ()YHIUIUATIK OCIICEHILTIr
apTKaHBIH  OalKaiiMbI3.  ATaiFaH  IITaMMZAp
OHJICTIMETeH YITUIepiH OeTiHae KeOelin ecirm,
TOJIBIKTal 3aKpIMJIaraH, ajl YChIHBUFAH TACLIIE
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OHJICITCH YIITUICPiH alTapibIKTall 3aKbIMJajiMa-

FaHBIH Kepyre 0os1aabl (CypeT 6).

a, 9, 0 — eHIeJIMETeH Yriiep; B, T, F — OHAEITEH YIriaep

Cyper 6 — HItammaapaeig ecyi: C. albicans ATCC 2023, C.albicans ATCC 10231, xone A.brasilliensis 16404

CoHpaii-ak TEeKCTHJIb MaTepHajlapbIHBIH
TUTHCHANBIK KAacHeTTepi MaHbI3bl KOPCEeTKIlI
OoubIn TabbUIaIbL. Ocipece apHalbl KypaMaapMeH
OHJICYACH KEHiH MaTepuaygblH aya eTKi3TilluTiri
KYypT TeMeHnen keryli MyMmKiH. COHABIKTaH

eHzenreH OeiiMatanblH aya etkisrimTiri [OCT
12088-77 Ooitbiama MT-160 KypbUIFBICHIHIA
aHbIKTANIBI (KecTe 3).

Kecre 3 — beiimara MaTepraiiapslHbIH aya OTKI3TIIITIK KepCceTKIiTepi

[Ipenaparrap KOHIEHTPAIMSICHI, T/J1 Aya OTKI3TiIITiK

Kypaw e ITX MC CK ko duimenti, am/(M>*c)

1 15 5 7 5475

2 15 5 3 513,9

3 15 1 7 4254

4 15 5 3 450

OHnenMerex

Oelimara - - - 559,5

Kecrezneri anpiHFaH HOTHKeJep OOWBIHINA
OHJICYZICH KeliiH OeiiMaTaHbIH aya OTKI3TIIITIK
KOPCETKIIITEPI aca TOMEHIEMETeHIH OaiiKaiMBbI3.

Beiimara TammbIKTapbiHBIH OeTKi Mopdo-
norusicblH 3eprrey ymiH JSM-6490LA ckanep-

Jeymi AIEKTPOHIBl MHUKPOCKOI  KOJIJIaHBUIIBI.
AJBIHFaH CypeTTep/IeH, TANIIBIKTapIbIH OeTiHIer
Ty3UIreH ycak Oemmektepsi OalikaiiMbI3 (cyper
6). Omebu nepekrepre CcyiieHe OTBIPBIN, Oy
MeTasl HaHOOOJIIIEKTePi JIeTl TY)KBIPBIM JKacabIK.
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a - eHJIeIMereH Oeiimara
9 - MBIC HAHOO®JIIIIEKTEPIMEH OHJCITeH Oelimara

Cyper 7 — MaTepHablH 3J1€KTPOHIBI-MUKPOCKOTIHSIIBIK CypeTi

OHJienTeH YITiIepaiy Tepi TITIpKeHAIprill acepiHe
XKYPTI3UITeH ChIHAKTaphl OHBIH TOKCHKOJIOTHSIIBIK
Kayinci3mirid KepcerTi

Kecte 4 — TOKCHKOTOTHSIIBIK KAYITCi3MiK KOPCETKIIIi

Tepire
TITipKEHIIprimt
acepi (0amn)

Cybl
opTa

n.1.1.11-12-
35-2004

3eprreynep Kenen onarsiabig 017/2011 «KeHin eHepkacin eHIMAEPIHIH KayiNCi3Airi Typaibh) TEXHUKAIBIK
pernameHTiHiH Tanantapsina xoHe M.1.1.11-12-35-2004 HopMaTHUBTIK KY»KaT OOMBIHIIA KYprizini (kecte 4).

Kopvimuinoot

3epTTey KYMBICBIH/IA OTaHABIK IIMKI3aT -
JKYH JKOHE 3BIFBIP TAIIBIKTAPBIHBIH KAJABIKTAPHI-
HaH aJblHFaH OeliMaTa MaTepHallapblHA OTKA
TO3IMIUTIK KoHE OMOTYPAKTHUIBIK KaCHET OepeTiH
KypaM aity Ke3Aeii.

Ocbl  makcarta wmbIc  cynbdarer  (MC),
ryanugua ruapoxsopuni (I'TX), camummi Keim-
KbUIbl MaiijaiaHbUIbl. Byl jKyMbIcTa TYpakKTaH-
IBIPFBINI  JKOHE  TOTBIKCHI3IAHABIPFBIIITAPABIH
KOMETIMEH MBIC HAaHOOOJIICKTEPIH aay/IbIH KaHa
TOCIIIH KapacThIPBIK.

MarepuaniapisiH OTKa TOIIMIIUIITIH ChIHAY
OapeICbIHIA ©HJeNIMereH yiriiep 15 cekyHa
TyTaHJBIPFAaHHAH KeWiH 45 CEeKyHJTa TOJbIKTal
*aHpln keTTi. Mbic cynbdarel (MC), ryannaux
ruapoxiopuai ([T'X), camuiu KbIIIKbUIbI €PiTiH-
JICiHAE OHJEIreH YATUIepAiH JKaHyFa Typak-
TBUIBIFBI aWTAPIIBIKTAl JKOFapiiaraHbl OaiKaiajpbl.
YCHIHBUIFAaH — TpenapaTTapiblH  €H  JKOFapFbl
KOHIIGHTpAIMsIChIHIa OelMaTaHblH KaHybl MYJI-
JIeM TOKTaJIbl.

3epTTey HOTHKECIHEC OHICITEH YITUIepAiH
O01o0y3bIIbICTaH KeHiHri kepceTkimTepi 80 %-nan
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JKOFapbl ©€KEHI aHBIKTANJIbL. AJl  eHJIeIMereH
MaTaHbIH OyJ1 kKepceTkimti 62 % GoJbl.

AJBIHFAH HOTHXKENEPACH METAl TY3bl JKOHE
TOTBIKCHI3IaHBIPFBIIITHIH KAThIHACH | : 7 O0JIFaH
Ke37€ CH JKOFapbl OMOIUATIK KOPCETKIIITEPre KOl
KETKi3yre OONaThIHbI ASJIEIIEH .

MuKpOOHONOTHSITBIK 3EPTTEYJIep HOTHXKE-
CiHJIE MbIC HaHOOOJIIIEKTEePl HETI3IHJE OHICITCH
matepuamaein  C.  albicansATCC 10231, C.
albicansATCC 2091 xone A. braziliensisATCC
16404 mTamMmMaapbiHa KaThICThl (DYHTHUITUATIK
OCJICEHUIITT apTKaHBIH OalKaiiMbI3. ATaiiFaH
mMTaMMIap OHJIEIMEreH YiIriiepAid OeTiHze
KeOeHin ecir, TONBIKTai 3aKbIMJaraH, all YCbI-
HBUIFAH TOCUIAEC OHJCIreH YITUIepAiH aiTap-
JIBIKTAH 3aKbIMIaTIMAFaHbIH KOPYTe 00Ia bl

Onyienren  OeliMaTaHBIH aya OTKI3TIMITIr
MT-160 KypbUIFBICHIHAA aHBIKTAILI. OHIEYIEH
KeiiH OeMaraHblH aya OTKI3IIIITIK Kepcer-
KiITepi aca ToMEHAEMETreHiH KepeMis.

BeiimMara TanmbIKTapbIHbIH OeTKI MOp(hoJIo-
rUsCchbIH 3epTTey yiniH JSM-6490LA ckanepaeyii
3JIEKTPOH/IBI MHUKPOCKOI KOJIIAHBUIABI. AJIBIHFaH
CYpPETTep/CH, TAIIBIKTAPAbIH OCTiHAET1 TY3UIreH
MBbIC HaHOO®JIIIIeKTepl OaliKayra 0oJabl.



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

OnJlenren YATAEpAiH Tepi TITipKEHAIprill
ocepiHe JKYPTi3UIreH CBHIHAKTaphl OHBIH TOKCHUKO-
JIOTHSUTBIK KayITICI3ITiH AeNIe .
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STUDY OF QUALITATIVE INDICATORS OF COMBINED TEXTURED MATERIALS FOR
SPECIAL CLOTHING OF EXPRESS DELIVERY COURIER

K.ZH. KUCHARBAEVA D , SH.N. ORYNBAEVA , L.T. SARTTAROVA ©
(Almaty Technological University, Kazakhstan, 050012, Almaty, 100 Tolebi st.)
Corresponding authors e-mails: kaldigul.kuzarbaewa@mail.ru, orynbaeva0101@gmail.com*

The article considered the effective issues of preparing a set of quality of special clothes for express delivery
courier service, strengthening corporate culture and promoting the brand. The special uniform of the employees
ensures the reputation and reliability of the service companies, which increases the professional image of the service.
A special uniform, made of textured materials mixed with corporate colors, allows customers to immediately identify
the field of service, increases its recognition in this field and the loyalty of its work. In the preparation of express
delivery courier clothing sets, mixed textured materials were selected and the wear resistance, non-cracking and
friction resistance properties of the various materials package met the specified index requirements, the state
technical regulatory committee analyzed the standard indicators in the test samples. The multi-functional express
delivery courier clothing set prepared according to the requirements of modern fashion has the importance of
creating a new composition of the suit in new constructive and artistic solutions for each season, making the
transformation of the courier clothing according to the function impossible. On the basis of the above-mentioned
factors, courier clothing is transformed according to the service. A set of clothes prepared with reflective elements
ensures the safety of the courier (front waist, back waist, sleeves, trouser seams). Courier's special work clothes
made from a package of mixed textured materials, express delivery set is easy to service and meets operational
requirements, its shape allows comfortable operation in any weather without hindering movement and extends the
service life.

Keywords: express delivery, special clothing, courier clothing, mixed textured material, physical
and mechanical indicators, multifunctional, reflective element.
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'KEJIEJ )KETKI3Y KYPLEPIHIH APHAIBI KUIMI JAWBIHJAJIFAH APAJIAC
®AKTYPAJIbI MATEPUAJIJIAPJBIH CAITAJIBIK KOPCETKIIIIH 3EPTTEY

KK KYYAPBAEBA, IIILH. OPBIHBAEBA, JI.T. CAPTTAPOBA

(AnmaTtbl TexHonorusiibik yHuBepcureri, Kazakcran, 050012, Aamatsl K., Tese 61 keur., 100)
ABTOP-KOPPECTIOHICHTTIH dIIeKTpoHABIK momrack: kaldigul.kuzarbaewa@mail.ru,
orynbaeva0101@gmail.com*

Maxanaoa osceden ncemkizy Kypvep Kbl3MEmiHIN CANAIbl APHAbl KUIM  JCUBIHIMBIZbIH  OAllbIHOAY,
KOpnopamusmik madeHuemmi Hul2aumyOblH Jcone OpeHomi inzepinemyoiry muimoi cypaKmapuvl Kapacmauipuliobl.
Kvizmemxkepnepoiy, apuaiivl  opmacel Kvlzmem Kopcememin KOMRAHUANAPOLIY 0edendi, ceHIMOi 00aybiH
Kammamaccelz emeoi, 0Oy Kvizmem Kopcemyoezi Kaciou umuoiicin apmmoipaosvt. Oupmansvlk mycmepoeH apanac
daxkmypanvt mamepuanoapoan 0aibiHOAN2AH APHATILL KUIM (OPMACHl, MYMBIHYUILLIAPEA KbI3MEM CANACbIH 0ipOeH
AHBIKMAay2a MyMKiHOIK 6epedi, Oy canada OHblH MAHBUIYbIH HCIHE HCYMBICHIHBIH, A0AI0bI2bIH apmmublpadsl. Keoen
JHcemKizy Kypvep Kuim HCublHmblebli 0aiiblHOAy0d apanac paxmypaivl Mamepuanoap manoananovl Heane JpmypJi
Mamepuanoap naxemiuniy mosyea meo3imoinici, Kplpmuvlcmanodaysvl yHcane 00AYIaAPLIHbIY, YUKEAICKe MYpaKkmoliblK
Kacuemmepiniy, 0Oeximinzen KoOpcemKiui mananmapvlna cail KeayiH, CbIHAKmulK yazinepoe MmemjieKemmik
MeXHUKAbLIK, pemmey KoMumemi cmanoapmmolk, Kopcemkiwimepmen manoanovl. Kaszipzi con manabvina cai
0aibInOaN2an  KORQYHKYUOHAIObL Jicedel HcemKi3y Kypbep KuiM JICUbIHmbIZbl, 3P Me32inze cail JHcana
KOHCIMPYKMUGMIK ~ JHCIHEe  KOPKEeMOIK  wiewimoepoesi  KOCMIOMHIH — JHcaHa  KOMROUWUACHIH — KEPACHbipy
MAaHbI30bLIbIZLING Ue, Kbl3Memine Kapaili Kypbep KuiMiniyy mypieHyin xammamaccolz emeoi. Kozapvioa amanzan
caxkmopnap necizinoe Kypvepnik Kuim Kvizmemine Kapaii mpaucgopmayuananaosl. ILllazeinvicmolpamoin
INEMEHmMmePMer OAbIHOAIZAH KUIM JHCUBIHMBIZbL KYPbepOil, Kbizmemmezi Kayincizoicin kammamaccovl3 emeoi
(andvineel 00il, apmkyl 00, JHceH, wiandapovly can mizici). Apanac gaxkmypansl mamepuanoap naxemiHeH
OaUbIHOANIZAH, JHCeden HCEMKIZY KYyPbepOiy, apHAailbl HCYMbIC KUIM HCUBIHMBIZbL KbI3MEm KOpcemyze bIHaiIbl HeoHe
IKCHAYMAYUATBIK, MAIARMAapoOsbl KAHAAMMAHOBIPAObl, OHbIH, RIWIMI KUMbBLT KO32AbICKA Kedep2i Keamipmeil, Ke3-
KeslzeH aya-paibiHOa bIH2AIbL HCYMBIC icmeyze MYMKIHOIK 0epedi Jcane Kbl3Mem Kopcemy Mep3imin y3apmaool.

Heri3ri ce3nep: sxemen xeTKizy, apHaiibl KHiM, Kypbep KHiMi, apajac ¢akTypajbl MaTepual,
(pu3UKO-MeXaHUKAJIBIK KOPCETKIIITEP, KOM(PYHKIIHOHAIABI, HIAFBLIBICTHIPMAJIbI 3JIEMEHT.

UCCJEJOBAHUE KAUECTBEHHBIX IOKA3ATEJENA KOMBUHUPOBAHHBIX
OAKTYPHbBIX MATEPHUAJIOB JIUIAA CHHEHHOJAEK/IBI KYPBEPA 3KCITPECC-JOCTABKHA

K. JK. KYYAPBAEBA, ILII.H. OPBIHBAEBA, JI.T. CAPTTAPOBA

(AnmaTtunckuii Texnosoruyeckuii YHuBepcureT, Pecny6auka Ka3axcran,
050012, r. Asimartsl, ya. ToJe 6u, 100)
DnexTpoHHas movra aBTopa Koppecnongenta: kaldigul.kuzarbaewa@mail.ru, orynbaeva0101@gmail.com*

B cmamve packpeimur gonpocwl paspabomku GblCOKOKAYECMEEHHO20 CHEWUAIbHO20 KOMNICKMA 00eMcObl
ona Kypvepa IKcnpecc-00cmasku u IQp@eKkmuenplii cnocod npoosUICEHUA KOPROPAMUGHOU K)JIbMYPbl U YKpenJie-
Hus Openda. YHUKanbHocmsy YOPMeHn020 Cuis COMPYOHUKO8 OAHHOI CYHcObl CROCOOCMEYem CO30AHUI0 NO0-
HCUMENIbHO20 U 00BEPUMENBHOZ0 BOCHPUAMUA CO CHIOPOHbL KOMRAHUI, RPEOOCMABIAIOWUX YCIIYZU KYPbepPCKOil
00CMasKu, U COOMEEMCMEEHHO yayuuaem ux npogeccuonanvusiii umuodc. Cneyuanvnan 00ex#coa, U320mog/eH-
HaA U3 PA3HOOOPA3HLIX (PAKMYPHLIX MAMEPUANOE «KOPNOPAMUEHBIXY UEEMO8, NO3601Ae€N eOUHOO0OPA3HO UOEH-
muguyupoeams Kypvepoe, nosvluias Ux y3HAeAeMoCmbv U O0p2aHu3o6annocmy ux pabomwi. Ilpu paspadomke
CREUUAIbHO20 KOMNIEKIMA 00€)cObl 013 Kypbepa IKCRPecc-00CMagKu 6bl0panbl KOMOUHUPOBAHHbBIE PA3HOOOPA3HbIE
daxkmypnvie mamepuanvi, npoeeden ananuz cmanoapmuuix nokazameneii I'ocyoapcmeennozo Komumema mexnu-
4eCcK020 pezyiuposanus Ha UCHBIMAIMEIbHbIX 00Pa3yax Ha cOOmeemcmeue U3HOCOCHOIKOCHU, HECMUHACMOCINU U
ycmouuueocmu Kpacok pasiuyHbix naKemog mamepuanos. Muozo@ynKyuonaivholil KOMniekm 014 Kypbepa IKc-
npecc-00cmasKu, papadoman 6 cOOMEEMCMEUY C Y4emom HANPAGIEHUA MOObl, YN0 AGIAEMCA OOHUM U3 OCHOG-
HBIX Kpumepueg npu COCmaeieHus HO60W KOMNOZUYUU KOCIIOMA C PA3IUYHLIMU KOHCIPYKIMUGHBIMU U XY00dice-
cmeennvimu peutenuamu. Boiuenepeuucnennsie pakmopul odecnewusarom mpancopmayuro Kypoepckoi 00excovl
6 3asucumocmu om OeamenvHocmu. /Ina odecnewenus 6e30nacHocmu Kypbepa Ha ciyxicoe, 6 KOmMniekme npume-
HeHbl C6emoompadcaiouiue r1eMennbl Ha Pa3nudHbIX yuacmKkax (Ha noiouKe, cnunke, pyKasax, 6 00K06bIX Weax
opiok). Pazpabomannutit cneyuanvHvlit KOMNIEKM 00€xcObl 013 Kypbepa IKCnpecc-00CmasKu u3 nakema KOMOouHu-
POBAHHBIX (PAKMYPHBIX MaAMEPUALOs YO0OeH 6 HOCKe npu padome Kypbepa, y0061emeopaent IKCHILYAmayuoOHHbIM
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mpebosanuam, ezo hopmam no3eonaem KOM@opmuo pabomams & 1100YI0 RO200Y, He MeUlasn 08UNCEHUIO U RPOOTe-

6as CPOK CYHHCObI.

Ki1roueBble cjioBa: IKCpecc-10CTABKA, CIEHOAEKIA, OeKAa ISl Kypbepa, KOMOMHHPOBAHHbII Ma-
Tepuas, GU3NKO-MeXaHHYeCKHe 0Ka3aTe/ M, MHOI0(yHKIIHOHAJIbHBbIN, CBETOOTPAKAKOLIUMA 3JIeMeHT.

Introduction

The clothing design should prioritize
comfort, ensuring ease of use and considering the
simplicity and correctness of putting on the
garments. It should accommodate the various
movements and postures required during work.
[1]. Analyzing the shapes and movements of
workers during the construction of clothing helps
in developing garments that enable workers to
experience unrestricted movement, minimize
body fatigue, and effortlessly perform tasks
during service [2]. In the course of this
investigation, a thorough analysis was conducted
on the defined purpose, quality requisites, and
performance indicators for specialized attire.
Subsequently, all stipulated criteria on the specific
clothing requirements for express delivery
couriers were meticulously scrutinized and
effectively met [3].

Research materials and methods

Express delivery courier working postures
can be divided into four groups according to
service requirements: standing, sitting, semi-
sitting, and kneeling [4]. Couriers experience
rapid fatigue in these positions during the
performance of their duties, leading to a decrease
in productivity [5, 6]. Based on the results of
observation of workers' movements, the scheme
of movement trajectories of couriers during work
shift was analyzed. In the analysis of the forms
and movement trajectories of couriers, the
additional materials given the freedom necessary
for the preparation and assembly of ergonomically
rational designs that meet the dynamic compliance
were selected, and the features of the format were
submitted [7,8].

Results and discussion

In the study, the main forms and
movements of couriers during their work were
analyzed, and the results of forms and movement
trajectories are presented in Table 1 [9,10].

To ensure ergonomic requirements in the
work of an express delivery courier, various dynam-
ic figures representing the main anthropometric fea-
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tures were analyzed in Table 1 during the design of
the special clothing, and corresponding adjustments
were made to enhance functionality [11].

Quality indicators of textile materials de-
scribe the level of requirements for products made
from them. In the course of the work, the charac-
teristics of crusting, paint resistance to friction,
wear resistance of the selected samples were stud-
ied. To conduct the research, the following mate-
rials were tested: twill (00072155), taslan (189T),
stitch (CTT-41-2), oxford (600D PU 1000), duspo
(240T PU), gretta (4C5KB+BO 01 1001). A set of
test samples made from mixed textured materials
was prepared and subjected to testing. The test
was conducted in the textile materials testing la-
boratory of the Almaty Technological University
[12, 13].

The test samples, comprising a package of
mixed textured materials, demonstrated
compliance with specified requirements in terms
of wear resistance, non-cracking, and friction
resistance. The analysis of the test sample was
conducted based on the standard indicators
outlined by the State Technical Regulatory
Committee (State standard) [14]. The preparation
of special clothing for express delivery service
involved analyzing the non-creasing properties
according to State standard 19204-73, wear
resistance according to State standard 18976-73,
and paint friction stability according to State
standard 9733.27-83.

The non-creasing index of mixed textured
materials is assessed and its values are presented
in Table 2. The recovery angle (o) of the non-
creasing index is measured with an accuracy of
1°. The creases of the sample are measured by a,
depending on the horizontal and vertical
directions of the fabric separately.
a=y ai/n(l)

where: o i is the result of measuring the
recovery angle, degrees;

n is the number of studies.
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Table 1 — Common forms and characteristics of an express delivery courier during work

Ergonomic Ergonomic | Pressure drop zones | Optimization of pressure Constructive solution
of the human body type of of the material drop zones
diagram movement
. . Position It is necessary to For high visibility,
. Y Nel- have high visibility reflective material is
é 0 ‘ Standing in service provision | used in the elbow part of
the special clothing, at
the shoulder level of the
front, and on the label
pocket of the pants.
o Position The courier sits For a comfortable fit,
' » Ne2- directly on the two pleats were made in
Riding a chair, the leg and the front part of the pants
@|\ b bicycle knee joints move at knee level
360° C, the knee is
exposed to a lot of
friction.
® Position The trouser leg is Modern pants are made
Ne3-Leg subject to friction from material that is
l movement | from walking and resistant to friction
jogging in service during walking
Y Position While driving the The sleeve shape is
. No4- scooter, the arm is extended at the elbow
Elbow positioned at 90°C,
movement | and gravity falls on
the elbow
P Position Fingers freeze in To prevent freezing of
Ne5- cold weather while | the fingers, a separately
Fingers driving and driving | treated glove is attached

The rate of creasing is determined by the following formula:

a=X y /100

where: X is non-creasing of textile fabric, %;
v is the full opening angle of the elementary model, equal to 180° [15].
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Table 2 — Non-creasing indicators of mixed textured materials

Test a A %
sample

Sample 1 | 1495 | 151.1 | 92.7

Sample2 | 1315 | 144.8 | 85.2

Sample3 | 135.9 | 146.9 | 87.2

Sample4 | 1244 | 141 | 818

Sample5 | 150.1 | 1453 | 91.1
All the indicators obtained from the The wear resistance index of mixed
analysis of the presented test samples textured materials, according to State standard

demonstrated a high resistance to creasing for the
package of mixed textured materials.

Table 3 — Test result of wear resistance of materials package

18976-73, was determined, and the experimental
values obtained are presented in Table 3.

Test sample Kg/mm

Sample 1 Average weight = 40.35 kg | Average weight = 38.42 kg
L average =53.39mm L average =50.42mm

Sample 2 Average weight = 39.31 kg | Average weight = 35.44 kg
L average = 49.47mm L average = 47.53mm

Sample 3 Average weight = 43.31 kg | Average weignt = 40.42 kg
L average = 56.42mm L average = 53.42mm

Sample 4 Average weight = 35.41 kg | Average weight = 33.56 kg
L average = 47.42 mm L average = 46.54mm

Sample 5 Average weight = 37.51 kg | Average weight = 36.33 kg
L average = 48.42 mm L average = 47.59mm

60

50

Sample 1 Sample 2 Sample 3

W Main thread Favg Main thread Lavg

Sample 4 Sample 5

Weft Favg Weft Lavg

Figure 1 — Analysis of wear resistance of mixed texture materials

After analyzing the obtained data, it was
evident that the sample from test material package
3 exhibited the highest wear resistance indicators.

Determination of friction stability of paints
of mixed textured package materials was carried
out in accordance with State standard 9733.4-83
and State standard 9733.27-83. The results
demonstrated that the paint stability of all tested
materials complied with the requirements of the
technical regulation TR CU 017/2011 'On the
safety of light industrial products,’ including the
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friction stability of test sample 3, which reached
up to 90%. As a result of the tests carried out on
the test samples, all studied experimental test
samples showed good performance.
Consequently, test sample 3, composed of duspo
and gretta materials, met all the requirements for
designing express delivery courier clothing,
proving to be optimal. It was subsequently utilized
in the development of the multifunctional courier
clothing set as illustrated in Figure 2.
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Taking into account the ergonomic
requirements of special clothing, multifunctional
clothing was prepared from mixed textured
materials. Multifunctional special uniforms of
express delivery workers were designed by the
method of separation and addition. Express
Delivery Courier Jacket can be transformed into a
separately processed convertible hood, sleeve
detail, and glove compartment. The separation and
connection of each part are facilitated by a
detachable zipper button. In this method, the
overall shape of the product remains unchanged,;

only the parts are separated and transformed. The
clothing set undergoes transformation based on a
single model, fully meeting the aesthetic and
operational requirements of the courier in

accordance with market standards. The clothing
set, equipped with reflective elements, guarantees
the safety of the courier during service. The shape
of the courier jacket remains unchanged, and only
the parts are transformed through the process of
separation and addition, thereby expanding its
functionality.

Figure 2 - A special set of courier clothes made from a multi-functional mixed textured material package

Conclusion

As a result of the research, a set of special
clothes for express delivery couriers was devel-
oped from a package of mixed textured materials
(duspo, gretta) of the highest standard with indica-
tors of non-creasing, wear resistance and friction
resistance of paint materials. In the ways of
transformation of transformable parts, according
to the request and service of the courier, several
multi-functional clothing sets have been prepared
on the basis of one model. Several types of
clothing were obtained using transformable
elements, and their functional capabilities have
been expanded. A multifunctional special express
delivery courier's clothing set made of mixed
texture materials allows to provide optimal
services in express delivery, reflective elements
ensure the safety of the courier at work, and
increases the competitiveness of the modern
clothing set.
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MCIOJIb30BAHUE BOJHBIX JUCHEPCUN CUHTETUUYECKHUX
COINOJHUMEPOB B IMTMEHTHOM ITEYATH

K.U. BAJJAHOB* , UK. FA/[AHOB

IO. TVJIIEHIHUEBA

P.P. BAJJAHOBA
. JK.C. PAXMAHOBA

1" 4. KAChIMOBA ,
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(Tapa3ckuii peruonajbublid ynusepeurer um. M.X./lynaru, Kazaxcran,
080000, Tapa3, ya. CyJieiimanoBa, 7)
DekTpoHHast oYTa aBTOpa Koppecnonaenta: kenzebad@mail.ru*

B nuzmenmmnoii neuamu akmyanpoHvlM 60RPOCOM ABIAECHICA NOUCK HOBBIX CBA3YVIOULUX 6eUiecme 011 neuam-
HbIX Kpacok. B pabome paccmampueaemcsa nouck 00CHMyRHbIX U 0euiedblX NOAUMEPHBIX npenapamos, ooaadaio-
WAUX CULUGAIOWUMU CBOTICIMEAMU U CROCOOHBIMU 00PA306bIEAMb NPOUHDLE, ITIACMUYHDLE U RPO3PAYHbBLE NAEHKU 01
co30anusn IPPheKmueHoll MAnOKOMNOHEHMHOU U IKOIOZUUECKU 0e30NACHOI MEeXHON02UN RUZMEHMHON neuamu. B
OaHHOIL padome UCC1E006aHO UCHOIB306AHUE ROJIUYPEMANO8HIX OUCNEPCUTL 8 PAZTUUHBIX COOMHOUIEHUAX C OONOJI-
HUumenvHvIMU cuiugalowumu azenmamu. B xauecmee ux ucnonvzeanu memasun, kapoamon I'’l, IIBA. /lna cmecu
AKeéanon-memasun HeoOX00UMO NPUMEHAMbL COOMHOUIEHUE C HAUMEHLUIUM COOEPIHCAHUEM RPEOKOHOEHCamos
mepmopeaxkmuenvix cmou. Ilpu ucnonvzoeanuu INBA onmumansnoe coomnowenue 1:1. Ilpu oobasnenuu Axeano-
aa 12 ycmoituueocms 0Kpacok K cyxomy mpenuio u Kk cmupke cocmagisem 5 oannos. IIBA ysenuuusaem aoze3uro
omneuamka Kk mxauu. B cnyuae ¢ IIBA zpugh 6onee mazkuii. C pocmom xonyenmpayuu IIBA ¢ xomno3uyuu
JHcecmKocmsy aubo ne uzmenaemcs, 1uoo cuudxcaemcea. Ilocne moougukayuu noauypemanosvlx Oucnepcuil 3a cuem
IIBA e2o ucnonvzosanue a61aemcsa IKOHOMUUECKU GbI20OHBIM.

KawueBbie caoBa: NUIMEHT, MOJUYpPEeTaH, AUCIIEPCHUs, IVICHKA, 3aTyCTUTEC]Ib, KOMIIO3UIIMS.
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INUTMEHTTEPMEH TOKBIMA MATEPUAJIJIAPBIH BACBIY IbIH EPEKIIEJIITT )KQHE
CHUHTETHUKA COIIOJIMMEPJIEPAIH CY JUCIHHEPCUAJIAPBIH KOJIJIAHY.

K U. FAJAHOB*, U. K. BAJAHOB, P.P. FAIIAHOBA, I''A. KACBIMOBA,
I.0. TVJIEHJHEBA, K.C. PAXMAHOBA

(M.X. IYJATH aTbinaarsl Tapa3s eHipaik ynusepcuteTi, Kazakcran,
080000, Tapa3 K., CyJeiimaHoB Kemieci, 7)
ABTODP-KOPPECIIOHAEHTTIH JIEKTPOHIBIK momrackl:kenzebad@mail.ru*

Huzmenmmi 6aceln wivizapyoa d6acmul macene - 6acvln WbI2APY 00AYIAPLA APHATIZAH HCAHA OAUTAHBICHbID-
brumapowt iz0ey. Kymovicma muimoi momen KOMROHEHMMI JHCIHE IKOJI0ZUATBIK MA3a NUZMEHmMMmI dacvln wvlzapy
MEeXHONOZUACHIH JHCAcay YWiH Kpocc-0ailniansicmulpy Kacuemmepi 6ap dcane 0epik, cepnimoi ucone monoip
KadvlKuanaposl KaaslRmacmolpy2a Kadinemmi KoJdicemimoi dcone ap3an noaumepii npenapammapowt izoey
3epmmenedi. Ilonuypemanowvt Oucnepcusanapovl Ipmypiai RPOROPUUAOA KOCLIMUIA KPOCC-OQilIaHbICIbIDYULb
azenmmepmen Konoany sepmmendi. Onap memasun, kapoamon I'JlI ycane IIBA naiioananovl. Akeanon - memazun
Kocnacel yuwiin mepmopeakmuemi waivipObly, NPEeKOHOEHCAMMApPLIHbLIY, eH a3 Moauiepi 0ap KamuvlHACHbL
naiioanany Kaxcem. IIBA naiioanany kesinde onmaiinst kamoinac 1: 1 kypaiiosl. Akeanon 12 Kocnaceln KocKanoa,
KYP2aK blCKbLIAY JHCIHe HCYY Ke3inoe myc mypakmolivi2ol 5 6a110ul Kypaiiovl. IIBA 6acnanviy mamaza adze3usacoln
apmmoipaosl. IIBA scazoaiivinda caycax maxmacwol ycymcax 60aadvl. Komnosuyusoazer IIBA konyenmpavus-
COIHBIH, JHCO2APLLIAYbIMEH KAMMBbLAbIK 032epmenioi nemece azaaowvl. IIBA-men nonuypemanowvl oucnepcuanapowt
MOOUPUKAUUANAYOaH KelliH OHbl RALOAIAHY IKOHOMUKANBIK MYPblOAH MUIMOL.

Heri3ri ce3ep: NUrMeHT, NoJIUypeTaH, IMCIePCHs], IVIEHKA, KOJIAHAbIPFbILI, KYPAMBI.

FEATURES OF PRINTING TEXTILE MATERIALS WITH PIGMENTS AND
THE USE OF WATER DISPERSIONS OF SYNTHETIC COPOLYMERS

K.l. BADANOV*, I. K. BADANQV, R.R. BADANOVA, G.A. KASYMOVA,
G.O. TULENDIEVA, J.S. RAKHMANOVA

(Taraz Regional University named after M.Kh. Dulaty, Kazakhstan, 080000, Taraz, st.Suleymanov, 7)
Corresponding author e-mail: kenzebad@mail.ru*

In pigment printing, a pressing issue is the search for new binders for printing inks. The work examines the
search for accessible and cheap polymer preparations that have cross-linking properties and are capable of forming
strong, elastic and transparent films to create an effective low-component and environmentally friendly pigment
printing technology. The use of polyurethane dispersions in various proportions with additional cross-linking agents
has been studied. They used methazine, carbamol GL, and PVA. For the Aquapol - Methazine mixture, it is neces-
sary to use the ratio with the lowest content of thermosetting resin precondensates. When using PVA, the optimal
ratio is 1:1. When adding Aquapol 12, the color fastness to dry rubbing and washing is 5 points. PVA increases the
adhesion of the print to the fabric. In the case of PVA, the fingerboard is softer. With increasing concentration of
PVA in the composition, the hardness either does not change or decreases. After modification of polyurethane dis-
persions with PVA, its use is economically beneficial.

Keywords: pigment, polyurethane, dispersion, film, thickener, composition.

Begeoenue HBIX MaTEpHAJIOB B IMIMEHTHOM I1€YaTH MpU HC-

Pazpabotka pecypcocOeperarommx, Maio- NOJIb30BAHUU PA3JIMYHBIX HOBBIX CBS3YIOLIUX.
3aTpaTHBIX, SKOJOTHUECKH O€30MacHBIX TEXHOJO- Heo6xonumo n3yuuTh 3aKOHOMEPHOCTH HM3MEHE-
Ui [MATMEHTHOTO KOJIOPUPOBAHMS SBIIAETCS aK- HHSl POBHOTBI, UHTEHCUBHOCTH U YCTOMYHMBOCTHU
TyalbHOW 3ajaueii, pElIeHHEe KOTOPOW HMeEeT OKpAaCOK IIPY BBEJCHUU B [IE€YATHYIO KOMIIO3UIUIO
0oJbIIOE MPaKTHYECKOE 3HAYCHHE. Y CTOHYNBOCTh CIIELUAIbHBIX BCIIOMOTaTENIbHBIX BELICCTB U IIUT-
OKpPacCOK 3aBUCHUT OT CBOMCTB CaMUX IIUITMEHTOB U MeHTOB. Tpebyercss MPOJOIDKUTH MOUCK JOCTYII-
MUTMEHTHOW Kommo3uinu. Cienyer BBIABHUTH 3a- HBIX W JICHIEBBIX MOJUMEPHBIX MpenapaToB, 0ba-
KOHOMEPHOCTH H3MEHEHMUS KOJIOPUCTHYECKUX U JAIOIUX CIIMBAIOIIMMH CBOMCBAMH M CHOCOOHBI-
(U3MKO-MEXaHMYECKUX IIOKa3aTele TEeKCTHUIIb- MU 00pa30BBIBATH MPOUYHBIE, HJIACTUYHBIE U HPO-
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3pavyHble IUICHKU M co3fgaHust A(h(EKTHBHOMN
MAaJIOKOMIIOHEHTHOH M 9KOJIOTHYECKH 0e30I1acHOi
TEXHOJIOTHH IUTMEHTHOM IeYaTH. DTO IO3BOJIUT
VIYYIIUTh KOJOPUCTUYECKUE MapaMeTphl TKaHEH
Y TIONYYUTHh MPOYHOE AATre3NOHHOE 3aKpETUIeHUe
JacTHUI] TUTMEHTA Ha TKAHW C COXPAaHCHHUEM MST-
KOCTH e¢ rpuda.

Mamepuansl u memoowt UCc1e008aHUll

Hcnonb3oBaHa paclUIMXTOBaHHAs, OTOe-
JIeHHAs XJIomJaToOyMakHas TKaHb 053 apTHKYJIa
4744/1 TOO «AZALA Textile» (r. LlIpmMkeHT)
(tabm.l).

Tabmuna 1 — TexHuueckas XxapakTepUCTHKA XJIOMTYaTOOYMaXHOW TKaHU

Haumenosanue | Illupuna | IloBepxHoctHas | Yucio PaspeiBHas W3MeHeHHe TMHEUHBIX
v 0003HaYEHNEe | TKaHW, | IUIOTHOCTB, I/M? | HHTEH Harpyska pa3MepoB mocie
TKaHU cM Ha 10 | TOJOCKHW TKaHM | BIAXXHOU 00pabOTKH,
cM 50x200 mMm, H %

OCHOB2 | YTOK | OCHOBa | YTOK | OCHOBa | YTOK
Bs3p oTOenen- 150 + 140 £ 7 251+ | 226 350 300 -5,0 +
Has apT.4744/1 2,0 5 +7 2,0

Hcnons3oBaHbr: HU O00pabOTKH, SKOJIOTMYECKON Oe3011acHOCTH.

- TUTMEHT romy0oil (TaNIoIMaHHHOBBIH,
MUTMEHT ajbli,

- BOJHBIE JUCIIEPCUH MOJUYpEeTaHOB AKBa-
moin 12 u 21;

- CBSI3YIOUIME W JONOJIHUTENBHBIE CIIHBa-
oue aredTtel: [IBA - moauBuMHMIALIETaTHAA
AMYJbCHS, MeTa3uH, kapoamon ['J1;

- 3aryctutenb: MmaHyTekc RS.  3aryctky
Manytexkc RS roroBunu kak 4,5%-b1ii BOAHBIN
pactBop (mpu HarpeBanuu a0 t=60°C). ns npu-
TOTOBJICHUSl TEYaTHOM Kpackd B HEOOXOAMMOE
KOJIMYECTBO 3aryCTKH JO0aBIsSUIM CBSI3YIOIIEE,
3areM TBB (cmmBarommii areHT, MATYUTENb U
T.J1.), Jajiee TUTMEHT K MaTOYHOMY COCTaBYy.

[leuaTanue npoBOaWIN CETYATHIMU 1I1a0IIO0-
Hamu. [{ns mpeBapUTENbHOTO 3aKPEIUIEHUS CIIOS
KpPacK{ HCIOJIb30BAIM MPOMEKYTOYHBIE CYIIHIIb-
HBIE YCTPOMCTBA. J{JI51 OKOHYATEIBHOTO 3aKperie-
Hus — UK ycrpoiicTBo. Y CTOHYHNBOCTh OKpPAcKH K
TpeHuto orneHuBaaum B coorBeTcTBUU ¢ ['OCT
97733.27-83 «Mertox uCHBITAaHUS yCTOHYHMBOCTH
OKPACKH K TPEHUIO».

JlutepaTypHblii 0030p

TexctunbHbple npeanpusTus Kazaxctana u
CHI' npuMeHSIOT TEKCTWIIBHBIE NUTMEHTHl H
KOMITO3UIIMH 3apyOeKHOro Tpomn3BoiacTBa. Hm-
MOPTHBIE ~ KOMIIO3ULIMM  MHOTOKOMIIOHEHTHBI,
BKJIIOUYAIOT OT 4 710 8 mpoaykToB. B MMIOpTHBIX
KOMITO3UIMSIX MPUCYTCTBYIOT CIIMBAIOIIUE, TUICH-
KooOpa3yromue Mpemnaparbl, a TakKe 3arycTuTe-
mu. JIONMOJHUTENBHO BBOJATCS KaTalU3aTOPBHI,
msruutenadn U ap. TBB [1] O BaxuHocTH 1 3HAYH-
MOCTH IUTMEHTHOM TMeYaTH coo0IaeTcs B padbote
Kwma P.[2]. [lurmeHTHas mnedaTh HOIMPOKO HC-
I0JIB3YETCS B TEKCTUIILHON MPOMBIIINIEHHOCTH U3-
3a €€ HHU3KOW CTOMMOCTH, MHUHHUMAaJILHOTO BpeMe-
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Crioco0 HaHeceHUWs] TeyaTH W JU3aliH pUCYHKA
IIeYaTH OKa3bIBAaIOT CYIIECTBEHHOE BIMSHHE Ha
cBolicTBa TKauu. B pabote [3] ncmonb3oBanm Mo-
TUQUIMPOBAHHBIA 3KOJOTUYECKH YHCTBIA TMOJH-
Mep TyapoBOW Kamenqu. 3aryCTHTENd TOKa3aiu
YIAy4YIICHHbIC XapaKTEPUCTUKU IO CPABHEHHUIO C
AIBIMHATOM HaTpus. YacTUYHO 3aMEHEHHas Tya-
poBasi KaMeJb SBISICTCS MTOJXOSIIUM BapUaHTOM
Osarozapsi 1BeTY U (U3NYECKHM CBoicTBam. B
pabote [4] paccMoTpeHa MUTMEHTHAs mMeYyaTh 6e3
CBA3YIOIIETr0 BEIIECTBA. B 3TOM HCClie0BaHUN
CHHTE3MPOBAIH CEPUI0 THOPHIHBIX JIATEKCOB MO-
JUaKpWwiIaTa ¥ NUTCMEHTa, MOAM(UIIMPOBAHHBIX
¢dropcuirkoHOM. [TOBepXHOCTh OJAMHOYHBIX HH-
Teil pPaBHOMEPHO OOEPTHIBACTCS T'HOPUIHBIMU
IUVICHKAMH C BBICOKOW CTENCHBIO CIIUBKH. DTH
UJICU TO3BOJSIOT SPGEKTUBHO Pa3BUBATH TEXHO-
JIOTHIO TIMTMEHTHOW TmedvaTu. [IpuMeHeHue Ia-
TEKCHOW KaMmeaH JKeK(ppyTa B KadecTBE IKOJIO-
IMYECKH YUCTOIO CBSI3YIOIIETO PAaCCMOTPEHO B
pa6ore [5]. Ucnonb3oBanre KOMOHHUPOBAHHOTO
CBSI3YIOILIETO, COJEPIKAIIETO JIATEKCHYIO KaMe[b
JDKEK(ppyTa, TaeT BO3MOKHOCTh 3aMEHUTh CHHTE-
THUYECKUE CBS3YIONIHE, KOTOPbIE OKAa3bIBAIOT He-
OJaronpusTHOE BO3/CHCTBHE HA 30POBBE YEIO-
BeKa M OKpYXKamoIyo cpeay. B pabore [6] pac-
CMOTPEH BOIIPOC CHHTE3a HOBBIX TEPIOJIMMEPOB,
COCTOSIIIMX M3 THOJMYPETAaHOBBIX MOHOMEpOB Ha
OCHOBE aKkpuiaMHaa C pa3IHYHbIMUH CHCTEMaMH
COMOJIMMEPOB BHHWJIAIIETATA B KAYECTBE CBA3YIO-
umx. [IpUrOTOBIICHHBIC SMYJIbCHH MOTYT 3ame-
HUTh TIOKPBITHS Ha OCHOBE PAacTBOPHUTENICH B Ka-
YeCTBE CBA3YIOIINX BEIIECTB HAa BOJIHON OCHOBE
JUTS SMYJIbCUOHHBIX MOKPBITHI B nieyaT. B pado-
te [7] paccmoTpena pa3paboTKa KpacKu JUIsl TEK-
CTUJILHOW TI€YaTH C HCIOJIb30BAHUEM OTXOJI0B
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MEHOMOJIMCTUPONIa B KadecTBe CBs3yrolero. Pe-
3yNbTaThl TOKa3aJr, 9TO 3(P(HEeKTUBHOCTh MACTHI
JUTSL TIeYaTH YMEpPEeHHAs ¥ CpaBHUMA C MTAaCTOW IS
mevaTd Ha Tekctuie. B ucciaemoBanuu [8] Obut
CHHTE3UPOBAH HOBBIA MHKAICYJIUPOBAHHBIA B
MTOTMMEp TUTMEHTHBIH THOPUAHBIA JIATEKC C
Mopdoiorueli HAHOYACTHII U BBICOKUM COJIepIKa-
HUEM IHIMEHTa JUIsi TedaTd 0e3 CBS3YIOIIETro.
YacTursl THOPUIHOTO JIATEKCa ¢ BBICOKOHM CTere-
HBI0O WHKAICYJIUPOBAHMSI MUTMEHTa CIIOCOOCTBY-
10T 00pa30BaHUIO HOBOTO MIPEPBIBUCTOTO TICHOY-
HOTO TOKPBITHS Ha TMOBEPXHOCTH OTACIHHBIX BO-
JIOKOH, YTO TIO3BOJHT 3aMEHUTH TPATUIIMOHHBIE
TEXHOJIOTHHM TeUaTH Ha TKaHsxXx. B pabote [9]
MIPEJICTABICHbl HEKOTOPHIE CIIOPHBIE MOMEHTHI,
Kacaroruecs: QYHKITUI CBSI3YIOIIETO, & TAKKe ero
XMMHYECKOT0 COCTaBa, CHHTE3a, CIocoda ero
JICHCTBHSI U €r0 BJIMSHUS HA CTENCHb (DUKCALUU
[IUTMEHTa Ha MEYaTHOW TEKCTHIbHON MOBEPXHO-
ctu. B pabore [10] mpeacrasnena HoBast THOPHI-
Has OSMYJIbCHUS TOJUYPETaH-aKPWI/TIMTMEHT Ha
BOJHON OCHOBE, MOIM(UIIMPOBAHHAS TOJIHINME-
TWICHJIOKCAHOM. lcmonp30BaHWe THOPHUIHOTO
JaTeKkca TMO3BOJMIO U30eXaTh MpOOJIeM IIIOXOH
BO3/IyXOIPOHUIIAEMOCTH M MSTKOCTH. B pabote
[11] wccnenoBaHoO BIMAHHE COOTHOIIEHUS CHIIN-
KOHA U aKpuia, a TaK)Ke CHIMKOHOBOW COCTaBIIs-
IolIel aJKOKCUCHIIaHa M LUKIMYECKHX CHIIOKCa-
HOB Ha CBOWCTBa TMOPUIHBIX JIATEKCHBIX TUIEHOK
Y TOTMA(UPHBIX BOJIOKOH B MMUTMEHTHOW TIEUaTH.
BonopacTBOpUMBIi CaMOKJIESIIIIUACS THOPUIAHBIN
MMUTMEHT MOYKHO HAHOCHUTBH HETIOCPEJCTBEHHO Ha
MoNMA(PUPHYID TKaHb B TMTMEHTHOH TIEYaTH.
DTOT MO3BOJISIET MOJNYYUTh MPEJICTaBICHHE O pa-
[UOHAILHOM JM3aifHe BOJIOpa30aBIsieMbIX —Ca-
MOKJIESIIIUXCS TEKCTHUIILHBIX THOPUIHBIX TTUTMEH-
TOB JUIsS BBICOKOKA4YeCTBEHHOU nedyatu. B pabore
[12] paccmoTpeH THOpHIHBIN JIATEKC MOJIHAKPH-
JlaTa ¥ MUTMEHTa, MOIU(UIIMPOBAHHBINA (TOpCH-
muKOHOM. OH TIO3BOJISIET TONYYHUTH MEHBIIYIO
KECTKOCTh U 00Jiee MATKOE OLIYIICHUE Ha OUIYIIb,
XOPOIIYI0 BO3TyXOIPOHUIIAEMOCTh U OTIHYHYIO
YCTOHYMBOCTh K HWCTUpaHuto. [ uOpumHbIe Ia-
TEKCHBIC TUICHKU 00JagaroT 0ojiee BBICOKOW THI-
podobHOCTRIO M 0oyiee HU3KOW TeMmIiepaTrypoit
CTEKJIOBAaHUS 110 CPABHEHHUIO C KOHTPOJIHHOW CH-
cremMoii, 6e3 hropcuukona. ABTopsl padoTsr [13]
paccMOTpeNy UCIOJIb30BaHUE BBICOKOCTAOHMIIBHO-
ro TOJMMEPHOI'0 KPACUTENS C KOBaJICHTHOW CBS-
3bI0 TIPY MTUTMEHTHOM Me4yaTtu 0e3 CBS3YIOIIETO Ha
XJIOMYaToOyMakHOM TKaHW, 0OpabOTaHHOW IH-
MOHHOW KkucioTol. TkaHu ¢ mnpeaaraeMoi
HaOMBKOW 0071a/1al0T MSTKOCTBIO Ha OIIYIh U XO-
poiei CTOMKOCTBIO 1IBETA MO CPAaBHEHUIO C Tpa-
JUALMOHHOW INHUIMEHTHON I1€4aThi0 C OOJBIINM
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KOJIMYECTBOM CBs3yromux. B pabote [14] pac-
CMOTPEHO BJIMSHHE CBS3YIONIETO pAacTBOpa Ha
CTOWKOCTh OKPaCKH XJIOMYaTOOYMa)KHOW TKaHH C
uupoBOi mevaTpio. Pe3ynbraTel MCHBITAaHUN Ha
YCTOHYMBOCTB IIBETa K CTUPKE M TOTOOTICICHUIO
COCTaBWJIM OKOJIO 4/5, pe3ynbTaThl UCTIFITAHUNA Ha
YCTOWYMBOCTD I[BETa K CBETY COCTaBHIM 5 JUIs
BCEX HameyaTaHHBIX 00pasnoB. OAHAKO pe3ylnb-
TaThl UCIBITAHUN Ha CTOMKOCTh OKPacKH K HCTH-
panuto coctaBuiu ot 3 g0 4/5. B pabote [15]
(yopecueHTHBII MUTMEHTHBIH — JaTeKc ObuI
HAHECEH Ha XJIOMYaTOOYMaXHYIO TKaHb B OTCYT-
cTBUe cBs3ytomero. MccnenoBanue mopdomorun
MMOBEPXHOCTH TKaHH IMOKAa3ajio, YTO Ha TIOBEPXHO-
CTH OTIIEYAaTKOB 00pa3yeTcsi KOMITAaKTHAs U TJIajl-
Kas IUICHKA, YTO TPHBOIUT K JIyYIIEeMy OIIyIIe-
HUIO HA OLIyNb U YCTOMYMBOCTH K UCTUPAHUIO. B
pabore [16] HOBbIE CcaMOIMCIEPTUPYIOIINECS
MUTMEHTHBIE YEepHWIA OBUTH TPOTECTHPOBAHBI U
OLICHEHBI Ha XJIOMYaTOOYMa)KHBIX TKaHSAX. OTa
pabota mpemiaraeT BO3MOXKHOE pellleHHe 10 COo-
KpaIlIeHUIO CTOYHBIX BOJA B TEKCTHWJIBHOW IIPO-
MbIIIIEHHOCTH. B paborte [17] paccMoTpeHbI HO-
BbIC HAHOMMI'MEHTHI C THA30JbHBIM (hparMeHTOM
JUIs TIeYaTy Ha Oymare, KapToHE U MOJUI(PHUPHBIX
TKaHAX. Pa3Mep gacTuil HaHOpa3MEPHBIX IUTMEH-
toB coctaBui 40—-80 uM. CpaBHEHHE HOBBIX TeTe-
POLIMKIMYECKUX aHAJIOTOB OCH3WIMHA B HOP-
MaJlbHOM M HaHOPa3MEpPHOM MacmTade ¢ KOM-
MEpYECKUMHU OCH3WAMHOBBIMU MUTMEHTAMH IIPO-
JEMOHCTPHPOBAIO JYYIIHE PE3yJIbTaThl, 0COOCH-
HO JUIi HAaHOpa3MEpHBIX NMUTMEHTOB. B pabote
[18] npemntoxeHbl yepHHIA HA OCHOBE IHUTMEH-
TOB. MoanpuiupoBaHHble MUTMEHTHI 00JIaatoT
CIIOCOOHOCTBIO  CAMOJIUCTIEPTUPOBATHCS, a UX
YepHWIIa HE COJIep)KaT HUKAKHX IHMCIEePraropoB
WIN CBS3YIONIMX BemecTB. MoauduInpoBaHHbIC
NUTMEHTHI JICHCTBYIOT OOJbIlIe Kak Kpacsiiue
BEI[ECTBA B PELENType YepHHI, HO oOecreynBa-
IOT Ka4eCTBO NUTMEHTa, B TOM YHCJIE XOpPOIIHe
CBOWCTBa K aTMOC(EPHBIM BO3JIEHCTBUSM, XUMHU-
YeCKYI0 CTOMKOCTB.

Pesynomamut u ux oocyricoenue

ITpu meyati MUTMEHTHBIMH KOMITO3UITUSIME B
HX COCTaB BXOJMJIM IIOJMYPETAHOBBIC JHCIEPCHU
Axsanon 12, 21. TTomy4deHHbIE OTIIEYaTKH PUCYHKOB
MOKa3aJH YIIOBJIECTBOPHUTEIBHYIO MPOYHOCTh K CY-
xoMmy TpeHuto. OJHAKO, YCTOHYMBOCTH OKPACOK K
MOKpPBIM 00paboTKaM OKa3aiach JO0BOJBHO HU3KOM.
370 CBsI3aHO CO CTPOSHHWEM M CBOMCTBOM HOJIMypE-
TAHOBBIX CBSBYIOLIMX. VCHONB30BaHHBIC MONUYpE-
TAHOBBIE JMCIIEPCHU XaPaKTEPU3YIOTCS KECTKUM
tunoMm ¢parmenra. s Axsamonos 12 — 3o anu-
(darnuecknii M3ogopoHuu3onMaHart. B kauectBe
VJUTUHUTEIS TIeNH TIPOU3BOJIMTENN IPUMEHSIIN JTH-
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neHauamuH. [IpoyHOCTE OKpacok BO MHOTOM OIIpe-
JIeTIsIeTCST THITOM JKECTKOTO cermeHTa. Kpome Bims-
HUSI THITIA KECTKOTro (hparMeHTa HEOOXOANMO Y4H-
THIBaTh MECTOIOJIOKEHUE BOJOPACTBOPHUMON TpyTI-
1. [Ipy HamM9IwK TaKOBOM B JKECTKOM (hparMeHTe,
a He B YUITMHUTEIE IIenH, ociabeBaeT MeXMOJIeKy-
JSIPHOE B3aUMOJICHCTBHE MOJMMEpa C CyOCTpaToMm.
C nenplo yIemieBIeHUs pelenTyp U Ipu
3TOM JOCTIDKEHHUS MOIU(HKAINHA U CBOHCTB TIO-
JINYPETAHOBBIX TUCHEPCUN MOXKHO MCIIOJIb30BaTh
HX B COCTaBe CMeceil ¢ MOJIMBUHMIIAIIETATOM, CTH-
pOJIaKpWJIOM | T.II. B manHO# paboTe mccienoBa-
HO WCTOJB30BAHUE CMECH CBAZYIOIINX BEIIECTB.
Hcnonp3oBanu mNOIMypeTaHOBBIE IUCHEPCUU B
Pa3IMYHBIX COOTHOIIEHUSX C TOTIOTHHUTEIHHBIMHU
CIIMBAMOIINMU areHTaMu. B kauecTBe WX MUCTONb-
3Banu MeTa3uH, kapoamon [JI, [IBA. B kauectse
CPaBHUTEJIBHOTO BapHaHTa HCIOJIB30BAIM Ipena-
par Cassurit FF — 6ecdopmaiibaeruansiii cimBa-
fouit areHT. OH UCHOJB3yeTCs IS YIydLIeHUS
3¢ (HeKTUBHOCTH MONIHypeTaHoB. M3BECTHO, 4TO
MeTa3uH U kap6amon I'JI nmpu NOBBIIEHHONW TeM-
meparype ToJl ASWCTBHEM KaTalau3aropa B peax-

LMY TIOJIMKOHAEHCALMU B3aUMOAECHCTBYIOT JPYT C
IpyroM, a Takke ¢ APYTUMH mnonuMepamu. B pe-
3ynbTaTe 9TON PeakUUH MOIY4aroTCs TEPMOpEaK-
TUBHBIE CMOJIBI. B mpHCYTCTBHM KHMCIIBIX KaTasld-
3aTOPOB MPOUCXOIUT HE TOJBKO ycuieHue (azo-
BOM HEOJHOPOJHOCTH TOJIMYPETAaHOBBIX IUICHOK,
HO ¥ CHIDKaeTCs MHTEHCHBHOCTb OKpAacoK IIHT-
MEHTHPOBAHHBIX IUIEHOK. Y CTAHOBJIEHO, UTO MPHU
BCEX CooTHomeHusiXx MerasuHa u Cassurita FF
JIOCTUTAETCS BBICOKAsl MPOYHOCTDH MIIEHOK KOMIIO-
3unmil. s cMecu akBamon — MeTa3uH Heo0Xo-
JUMO TIPUMEHSTh COOTHOUIEHHE C HAaUMEHBIIUM
COJIEpP’KaHUEM MPEIKOHIECHCATOB TEPMOPEAKTHB-
HbIX cMoil. [Ipu cooTHomenuu 3:1 Ha TKaHW MO-
Iy4aeTcs HaMMEHbIIasl )KECTKOCTh. AHAIOTUYHBIE
pe3ynbTaThl moNMy4arTces U i kapbamoma ['JL
IIpn ucnons3zoBanuu IIBA ontumanbHOE cOOT-
HomeHue 1:1. B aToM ciydae momyyaroTcst mpou-
HbIE OKpackH. I BCEX UCCIEAOBAaHHBIX TUCTIEP-
cuii HaOmonaercs msrkuii rpud. [Ipu ucnosns3o-
BaHuu [IBA pe3ynbTaTel NHUTMEHTHOM MeyaTH
nydire, geM npemnapara Cassurit FF.

Ta6m/1ua 2 - HpO‘IHOCTL OKpAaCOK IJIsd pa3JIMIHBIX COOTHOIICHHI OJIMMEPOB € AOIOJHUTCIBbHBIMU CHIMBAOIIUMU

areHTaMu npu nobasieHnu AxBarona 12

OcHoOBa NeyaTHOM KOMIO3UIIMN | YCTOHYMBOCTE OKPAcoOK Y CTOWYUBOCTE OKPaCOK JKéctkocTs mpu u3-
K CYXOMY TPEHHIO, Ot K CTHpKE, Oayt rube, cH-mm?
CassuritFF+aksamoa 12 (1:1) 5 5/5 1124
CassuritFF+ aksanon 12 (2:1) 5 5/5 113,6
CassuritFF+aksamoa 12 (3:1) 5 5/5 1121
[IBA+aksamox 12 (1:1) 5 5/5 60,1
I[IBA+ akBanoxn 12 (2:1) 3 3/4 63,5
[IBA+ akBanoxn 12 (3:1) 3 3/3 63,7
merasuHtakBanon 12 (1:1) 5 5/5 310,8
MmerasuHtakBamnon 12 (2:1) 5 5/5 166,5
MmerasuH+akBamnon 12 (3:1) 5 5/5 168,7
kap6amoun I'JI+aksamoun 12 (1:1) 5 5/5 330,3
kap6amon ['JI+aksamoa 12 (2:1) 4-5 4/5 250,1
kap6amou I'JI+aksamon 12 (3:1) 4-5 4/5 290,2
350
B cooTHowWweHKe 1:1 B cooTHOWeHMe 2:1 . Hll w21 E3]
cooTHowenve 3:1 ?”OO
E E 6 E‘250
25 £
£g 200
e 2 4 8
ak g
g :.a- 850
g5 0 a
EZ 800
= S E
£ £ £50
o | &
Cassurit FFTIBA  metasun kapdamon [T 0 ;
Cassurit FF IIBA MeTasid  KkapdamoaIl

Pucynox 1 — IToka3zarenn ynpoyHeHHs: OKpacok Ipu 1obasieHny AkBanosa 12
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Tabmuma 2 — IIpoYHOCTH OKPACOK IS PA3IWYHBIX COOTHOLICHHH MOJIMMEPOB C JOMONHHUTEIBHBIMH CIIMBAIOIIMHA

areHTamH npu no6asneHnn Aksaroia 21:

OcHOBa IEYaTHOW KOMITO3UIIHH YcToiunBOCTb OKpa- VYceroiuuBoCTh JKéctkocTh npu u3-
COK K CYyXOMY Tpe- OKpPAacoK K CTHp- rube, cH-mm?
HHIO, OaJI Ke, 0asur
CassuritFF+aksamoxn 21 (1:1) 5 5/5 138,8
CassuritFF+ aksamon 21 (2:1) 5 5/5 217,7
CassuritFF+aksamoxn 21 (3:1) 5 5/5 138,9
[MBA+aksamon 21 (1:1) 5 5/5 93,9
IMBA+ akBamon 21 (2:1) 4 4/3 110,8
IMBA+ akBamon 21 (3:1) 3 3/3 86,9
merasuHtakBamnon 21 (1:1) 5 5/5 1525,0
MmerasuHtakBamnon 21 (2:1) 5 5/5 712,3
Meraszuntaksamnon 21 (3:1) 5 5/5 540,6
kapbamoun I'JI+aksamon 21 (1:1) 5 4-5/5 950,4
kap6amon I'JI+axsamon 21 (2:1) 5 4/5 678,1
kap6amou ['JI+aksamox 21 (3:1) 4-5 4/5 566,9
" 11 2:1 31 —— 51 -

CassuritFF  IIBA

¥cToHYABOCTE OKPACKH K CYXOMY
TPeHH10, DL
O B N W RO

MeTasHH Kapéamon VL
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200
Cassurit FF IIBA

TpH #arHGe, eI’

Keerkocts

MeTasHH KapSamon I'VL

Pucynok 2 — Iloka3zarenu ynpodHeHHUs OKpacok Ipu fobaBineHnu Aksamosa 21

BnusiHne Ha KECTKOCTh J00aBlCHHS JI0-
MOJTHUTEJIBHBIX CIIMBAIOIIUX areHTOB Pa3IUYHO
s Kakaoi mucniepenn (puc. 1,2). Beenenne me-
TazuHa u kKapbamona ['JI moBbimaer mokaszarenb
xectkoctu. [IBA yBenuuuBaeT aare3wro OTIe-
yaTKa K TKaHu. B cirydae ¢ [IBA rpud 6omnee msr-
kuit. [{ns AxBanonos 12 u 21 umMnopTHbBIN Kara-
JIU3aTOp CIIMBKH IOJIOKUTENIHO BIHMSIET HAa MST-
KOCTb Tpuda B CpPaBHEHHHM C HCIOJIb30BAaHHEM
MPEIKOHAEHCATOB TEPMOPEAKTUBHBIX cMoJ. JlaH-
HBIE JHUCIIEPCUM CaMU O0pa3yroT HEJ0CTaTOYHO
MSTKHE TUIeHKH. [t aTuX aucnepcuii He Habro-
naeTcst o0IIe 3aKOHOMEPHOCTH POCTa WM Hajie-
HUS JKECTKOCTH C BBEJEHHEM CIIMBAIOLINX areH-
TOB. M3 MccnenoBaHHBIX CIIMBAIOUIMX areHTOB
spdextrBHO mnpumeHenune I[IBA. Ero mnpucyr-
CTBHE B KpacKke MO3BOJISET MOJYYUTh MPOYHBIE H
Haubonee msrkue otnevatku. [locie mMomuduka-
LU TIOJINYPETAaHOBBIX JHUCHEPCHUN AKTYyaJbHBIM
OCTaeTCsl BOIPOC yAELIEBJIEHUs peuentyp. B atoi
CBSI3M DSKOHOMHYECKH BBITOJHBIM SIBIISIETCS HC-
nonbe3oBanue [IBA. Ilpu ucnons3oBannn AkBa-
oy 21 momy4aroTcs OTHEYATKH C BBICOKMMH I10-
Ka3aTeNsIMU KECTKOCTH. DTO OCOOEHHO 3aMETHO
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IIPU HCIIONB30BAHUN €T0 CMECH C METa3uHOM H
kapoomoinom ['JI. Ero He ciieyer ucnoias30Barth B
KayecTBE IUIEHKOOOpasylomiero BemecTBa. Ero
MOKHO HCIIONIb30BaTh B KauecTBe pobaBku. On-
HAaKO, TaKUE MOKAa3aTeIH MPUEMIIEMBI Ul TEXHH-
yeckoro TekcTwuis. llpucyrcTBue B peuentype
BOJIHBIX TOJMYPETaHOBBIX IUCHepcuil Tuma Ak-
BAIlOJ YJIydlIaeT 3JIACTUYHOCTH OTIEYaTKoB. Jlo-
MOJTHUTEJIbHBIC CUIMBAIOLINE areHThl BBIOJIHSIOT
OCHOBHYIO pOJIb IO 3aKpEIJIEHUIO0 OTIeYaTKa K
TKaHd. BMecTe ¢ TeM UX WHAMBHUIyaJbHOE HC-
[I0JIb30BAHUE BEAET K YBEIMUYEHUIO KECTKOCTH
TKaHH. PaccMOTpeHHBIE MNOJIMYpETaHOBBIE JHC-
MepCUH TIO3BOJISIOT YBEIMYUTH KadeCTBO OTIIE-
YaTKOB, HO HECKOJIBKO CHWXKAIOT 3KCILTyaTallOH-
HBIE XapakTEPUCTUKU 3a CYET CHenu(uuecKoro
CTPOCHHSI M CTPYKTYPBI ATOTO BHJA TOJIMMEPOB.
LenecooOpa3Ho gobaBieHuEe B peLENTYypy yMST-
YaloLero BemecTsa. B nanpHeimemM He00X0AUMO
pPaccMOTpeTh HCHOIb30BAHWE MSTYHUTENEH, CIO-
COOCTBYIOIIMX CO3/IaHUIO IJIAJKONW CKOJIb3AIIeH
MIOBEPXHOCTU. OJTO IO3BOJUT TOBBICUTH IPOY-
HOCTh OKpacKu. 3a CUET BBEJICHUS MOJNYpETaHO-
BOM COCTaBJISIIOLIEH CHIXKAETCS pacxol TeK-



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

CTHJIBHO-BCIIOMOT'aTeIbHBIX BellecTB. MX poib
MOTYT BBINIOJIHSATH IOJIMYPETAHBBIE IUCICPCHUM.
OTO TO3BONSET YCTPAaHWTh TNpPUMEHEeHHne Qop-
MaJbJAeruIcoIepKaux npenapatos. [Ipu ux uc-
[OJIb30BAHUM IIOJIyYArOTCSI NPOYHBIE U MSATKHE
OTIICYATKH.

3akniouenue, 6b1600bl

Hns xaxaod aucnepcuu A00aBlIeHHE J0-
MOJTHUTEJIBHBIX CLUIMBAIOLIMX areHTOB M UX BIIHS-
HHUE Ha JXECTKOCTh pasnnyHo. [IBA kak ruieHko-
oOpasyrolllee BEIIECTBO yBEIMYUBAET aAATE3UI0
otrieuatka kK Tkand. Ilpm nqobasnenun [IBA K mo-
JMYPETaHOBBIM JAMCHEPCHAM MOJy4aeTcst Oojee
msrkuid Tpud. C pocrom konueHTpanmu [IBA B
KOMIIO3UIIMM >KECTKOCTh JMOO HEe HU3MEHSEeTCH,
6o cHmkaercs. [locne mopudukanmm nmoimype-
TaHOBBIX Jucnepcuii 3a cuer [IBA ero ucnonb3o-
BaHUC ABJISACTCA DKOHOMUHNYCCKHU BBII'OJHBIM. Ocra-
€TCs aKTyaJbHBIM BONPOC HCHOJIBb30BAHUS MSIIH-
TeJel, KOTOphle CO3AAI0T TNIAJKYH CKOJIB3SILYIO
MOBEPXHOCTh. 3a CYET 3TOr0 MOXKHO MOBBICUTD
MIPOYHOCTH MoIy4aeMon okpacku. IIpu ucnonb3o-
BaHUHM MOJIMYPETAHOBBIX AUCIEPCUNA COKpAILAeTCs
pacxoa TCKCTUJIIbHO-BCIIOMOTI'aTCIbHBIX BEILICCTB.
HUx npumeHeHHME TakKe MO3BOISAET HCKIIOYUTDH
npuMeHeHue GopMabIeTUACOAEPKALUX perna-
patoB. [lonmnyperaHoBble AMCIEPCUM TO3BOJSIOT
MOJIy4aTh MPOYHBIC U MATKHUEC OTIICUYATKU.

CITMCOK MCITOJIb30BAHHOM JINTEPATYPhI

1. Kasymova G.A.; Badanov K.l.; Badanov
I.K.; Makhanbetaliyeva K.T.; Badanova R.B.; Togata-
yev T.T.; Nabiyev D.S.; Kalmakhanova M.S New dis-
persions for pigment printing binders in the manufac-
ture of light industry goods. Journal of the Textile In-
stitute. Published online: November 8, 2023

2. Kilig, R. Research into the effects of pigment
printing parameters on sensorial comfort to guide gar-
ment designers in the apparel industry. Industria Tex-
tila, 74(3), P. 310-320.

3. Khajeh Mehrizi, M., Jokar, M., Sadeghyan, T.,
Azizi, M.E., Rahmani, M.R. Modified guar gum: An al-
ternative source for printing of cotton fabric with reactive
dye. Coloration Technology, 139(4), PP. 385-394.

4. Lu, L., Duan, H., Li, J, Qi, D. Film-
Formation and Binder-Free Pigment Printing of
Fluorosilicone-Modified Polyacrylate/Pigment Hybrid
Latex: Effect of Cross-Linking Degree. ACS Applied
Polymer Materials, 5(3), PP. 1871-1881.

5. Kabir, S.M.M., Kim, S.D., Koh, J. Applica-
tion of Jackfruit Latex Gum as an Eco-friendly Binder
to Pigment Printing. Fibers and Polymers, 19(11),
2018, PP. 2365-2371.

6. Abdel-Wakil, W.S., Salama, T.M., Kamoun,
E.A., El-Badry, Y.A., Fahmy, A. Waterborne nano-
emulsions of polyvinyl acetate-polyurethane coatings
containing different types of vinyl monomers: synthe-

193

sis and characterization. Pigment and Resin Technolo-
gy, 52(1), 2020, PP. 7-18.

7. Obele, C.M., Ugwu, S.C., Chukwuneke, J.L.
Development of textile printing ink using expanded
polystyrene waste as a binder. Progress in Rubber,
Plastics and Recycling Technology, 2023.

8. Xie, Z., Wang, F., Li, J,, Yan, X,, Qi, D. Na-
noscale polymer encapsulated pigment hybrid latexes
with high pigment content for binder-free pigment
printing of cotton/polyester blend fabrics. Colloids and
Surfaces A: Physicochemical and Engineering Aspects,
Volume 654, December 5, 2022, 130107.

9. Elshemy, N.S., Haggage, K., El-Sayed, H. A
Critique on Synthesis and Application of Binders in
Textiles Pigment Printing. Egyptian Journal of Chemis-
try, 65(9), PP. 539-549.

10. Xie, Z., Yan, X, Li, J., Zhu, C., Qi, D. Pig-
ment printing of polyester fabric using a single step
synthesized PDMS-modified polyurethane-
acrylic/pigment hybrid emulsion)Textile Research
Journal, 92(15-16), 2022, PP. 2818-2829.

11. Wang, F., Li, J,, Lu, L., Qi, D., Chen, Z. One-
step mini-emulsion copolymerisation of waterborne pol-
ysiloxane-modified polyacrylate/pigment hybrid latex and
its application in textile pigment printing. Coloration
Technology, 138(3), 2022, PP. 291-303.

12. Lu, L., Li, J., Wang, F., Li, X., Chen, Y.
Fluorosilicone modified polyacrylate/pigment hybrid
latex: Synthesis, properties, and application in binder-
free pigment printing of polyester fabrics. Polymers for
Advanced Technologies, 33(3), 2022, PP. 904-914.

13. Yang, Y., Li, M., Fu, S. Use of highly-stable
and covalently bonded polymer colorant on binder-free
pigment printing of citric acid treated cotton fabric.
Cellulose, 28(3), 2021, PP. 1843-1856.

14. Sahin, U.K., Tufan, H.A. Effects of Binder
Solution on Color Fastness of Digital Printed Cotton
Fabric. IOP Conference Series: Materials Science and
Engineering, 460(1), 012038, 2018.

15. Li, M., Zhang, L., Peng, H., Fu, S. Prepara-
tion of fluorescent pigment latex and its application on
binder-free printing of cotton fabrics. Journal of Ap-
plied Polymer Science, 135(6), 45826, 2018.

16. Nie, L., Xu, X., Chen, Y., Chang, G, Li, R.
Development of Binder-Free Pigment Inks for Direct
Inkjet Printing on Cotton Fabric without Pretreatment.
Langmuir, 39(17), May 2023. PP. 62666275

17. Rizk, H.F., El-Borai, M.A., Hemeda, O.M.,
Ebrahim, S.A., Sadek, M.E. Novel Nanopigments with
a Thiazole Moiety for Printing Paper, Carton, and Pol-
yester. Fabrics: Synthesis, Characterization, and Color
Strength with Comparative Study)Fibers and Polymers,
24(5), May 2023. PP. 1671-1680

18. Nie, L., Dong, Y., Chen, Y., Chang, G., Li,
R. A study for self-dispersing pigment-based inks
printing on various fabrics. Colloids and Surfaces A:
Physicochemical and Engineering Aspects, Volume
658, February 5, 2023, 130689, PP.1510-1518.


https://www.scopus.com/sourceid/17141?origin=resultslist
https://www.scopus.com/sourceid/17141?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58503495100
https://www.scopus.com/sourceid/15972?origin=resultslist
https://www.scopus.com/sourceid/15972?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=24080625200
https://www.scopus.com/authid/detail.uri?authorId=57984796900
https://www.scopus.com/authid/detail.uri?authorId=57994621500
https://www.scopus.com/authid/detail.uri?authorId=57995088700
https://www.scopus.com/authid/detail.uri?authorId=57995088800
https://www.scopus.com/sourceid/29437?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57360848400
https://www.scopus.com/authid/detail.uri?authorId=57218144309
https://www.scopus.com/authid/detail.uri?authorId=56419718700
https://www.scopus.com/authid/detail.uri?authorId=7102278278
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148462145&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148462145&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148462145&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85148462145&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/authid/detail.uri?authorId=57193490199
https://www.scopus.com/authid/detail.uri?authorId=57194494136
https://www.scopus.com/authid/detail.uri?authorId=7201757023
https://www.scopus.com/record/display.uri?eid=2-s2.0-85057178490&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85057178490&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85057178490&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/144862?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57211857232
https://www.scopus.com/authid/detail.uri?authorId=6603730493
https://www.scopus.com/authid/detail.uri?authorId=36465260900
https://www.scopus.com/authid/detail.uri?authorId=36465260900
https://www.scopus.com/authid/detail.uri?authorId=14044946800
https://www.scopus.com/authid/detail.uri?authorId=37006405200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117214399&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117214399&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117214399&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117214399&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/13251?origin=resultslist
https://www.scopus.com/sourceid/13251?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=37122516700
https://www.scopus.com/authid/detail.uri?authorId=58414897700
https://www.scopus.com/authid/detail.uri?authorId=57205334308
https://www.scopus.com/sourceid/14228?origin=resultslist
https://www.scopus.com/sourceid/14228?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57223995149
https://www.scopus.com/authid/detail.uri?authorId=57203340315
https://www.scopus.com/authid/detail.uri?authorId=56419718700
https://www.scopus.com/authid/detail.uri?authorId=57193013239
https://www.scopus.com/authid/detail.uri?authorId=7102278278
https://www.scopus.com/sourceid/26589?origin=resultslist
https://www.scopus.com/sourceid/26589?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=55207312300
https://www.scopus.com/authid/detail.uri?authorId=57216036527
https://www.scopus.com/authid/detail.uri?authorId=57050640200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85131626458&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85131626458&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85131626458&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/145358?origin=resultslist
https://www.scopus.com/sourceid/145358?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57223995149
https://www.scopus.com/authid/detail.uri?authorId=57193013239
https://www.scopus.com/authid/detail.uri?authorId=56419718700
https://www.scopus.com/authid/detail.uri?authorId=57192159233
https://www.scopus.com/authid/detail.uri?authorId=7102278278
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106706577&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106706577&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106706577&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106706577&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/17159?origin=resultslist
https://www.scopus.com/sourceid/17159?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57203340315
https://www.scopus.com/authid/detail.uri?authorId=56419718700
https://www.scopus.com/authid/detail.uri?authorId=57360848400
https://www.scopus.com/authid/detail.uri?authorId=7102278278
https://www.scopus.com/authid/detail.uri?authorId=55636270400
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121418403&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121418403&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121418403&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121418403&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/29437?origin=resultslist
https://www.scopus.com/sourceid/29437?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57360848400
https://www.scopus.com/authid/detail.uri?authorId=56419718700
https://www.scopus.com/authid/detail.uri?authorId=57203340315
https://www.scopus.com/authid/detail.uri?authorId=57360992700
https://www.scopus.com/authid/detail.uri?authorId=57361141000
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120485857&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120485857&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120485857&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/14470?origin=resultslist
https://www.scopus.com/sourceid/14470?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=57207195333
https://www.scopus.com/authid/detail.uri?authorId=56982048400
https://www.scopus.com/authid/detail.uri?authorId=23093382900
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098786779&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098786779&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098786779&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/25810?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=7005892161
https://www.scopus.com/authid/detail.uri?authorId=57205283117
https://www.scopus.com/record/display.uri?eid=2-s2.0-85059420159&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85059420159&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85059420159&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/authid/detail.uri?authorId=56982048400
https://www.scopus.com/authid/detail.uri?authorId=57189510745
https://www.scopus.com/authid/detail.uri?authorId=57195963656
https://www.scopus.com/authid/detail.uri?authorId=23093382900
https://www.scopus.com/record/display.uri?eid=2-s2.0-85030567116&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85030567116&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/record/display.uri?eid=2-s2.0-85030567116&origin=resultslist&sort=plf-f&src=s&sid=e3c9d10751d8330a747d8fad3af62190&sot=b&sdt=b&s=TITLE-ABS-KEY%28pigment+printing+on+fabric%29&sl=41&sessionSearchId=e3c9d10751d8330a747d8fad3af62190
https://www.scopus.com/sourceid/13554?origin=resultslist
https://www.scopus.com/sourceid/13554?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58283012500
https://www.scopus.com/authid/detail.uri?authorId=58088487700
https://www.scopus.com/authid/detail.uri?authorId=57219008511
https://www.scopus.com/authid/detail.uri?authorId=57218327188
https://www.scopus.com/authid/detail.uri?authorId=57218327150
https://www.scopus.com/sourceid/26987?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=9043080300
https://www.scopus.com/authid/detail.uri?authorId=57200608735
https://www.scopus.com/authid/detail.uri?authorId=7003620458
https://www.scopus.com/authid/detail.uri?authorId=58141883900
https://www.scopus.com/authid/detail.uri?authorId=57221288837
https://www.scopus.com/sourceid/144862?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=58283012500
https://www.scopus.com/authid/detail.uri?authorId=57993777400
https://www.scopus.com/authid/detail.uri?authorId=57219008511
https://www.scopus.com/authid/detail.uri?authorId=57218327188
https://www.scopus.com/authid/detail.uri?authorId=57218327150
https://www.scopus.com/authid/detail.uri?authorId=57218327150
https://www.scopus.com/sourceid/26589?origin=resultslist
https://www.scopus.com/sourceid/26589?origin=resultslist

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

MPHTMU 64.29.23, https://doi.org/10.48184/2304-568X-2024-1-194-203

THAPO®OBHASI OTAEJIKA U CBOMCTBA XJIOIMMYATOBYMAKHOMN
TKAHU C PA3JINYHOM MOBEPXHOCTHOM CTPYKTYPOM

inD)

'I'10. KAJITPIFAEBA ~— ,°H.A. HAFUEBA  ,'P.T. KAJIIBIRAEB =~ *P.O. JKUJ/IUCEAEBA

(‘FOxno-Kazaxcranckuii ynusepceuter um. M.Ay330Ba, Kazaxcran, 160012 r.IlIbiMkent, np. Tayke xana, 5,
2TamikeHTCKMIi MHHCTHTYT TEKCTHILHOM M JIETKOIi TIPOMBIIIJIEHHOCTH
SAnMaTHHCKHIT TexHoJI0rHYecKnii yansepcurer, Kaszaxcran, 050012, r.Aamarsl, yi. Toue 61,100)
DnekTpoHHas MoYTa aBTOpa Koppecnonaenra: gkaldybaeva@mail.ru*

/Jna nposeedenus 0anno20 uccied08anus Hamu Oblau OMOOPansvl 00PA3YbL XJA0NUAMOOYMANCHON MKAHU C
PA3TUYHBIMU PelbeDHBIMU NEPeniemeHuAMU, Ymoodsvl U3yuums GiuAHUe 2udpododuzupyrouieil KOMno3uyUU Ha
0CHOGE NOIUMEPO8 Ha 2UOPOPOOHOCHIL U IKCRIIYAMAYUOHHbIE CEOICMEa OOHOMORKON MKAHU PA3IUYHOL noGepX-
Hocmuoit cmpykmypol. O0padomka mKkanu npoeedena narco8ouUnvim memooom. Oopasyvt mkanu OviaU 00padO-
manbl 2udpoghoouzupyrowumu komnosuyuamu na ocnose Tubiguard SCS-F, na ocnose EcoperlActive u zuopodgpo-
ousupyrowienl amynsvcueii. B xo0e sxkcnepumenma 0vi10 ommeueno, umo Kycouku mkanu, nponumanmvie 2uopogdo-
ouszamopom na ocnoge EcoperlActive meparom eodoynopusie ceolicmea a 3uauum ne mMozym Gvblmb UCHOIb3OGAHDL.
Buvicokue 3nauenun zudpogodbnocmu nadarodanucs 6 odpazyax ¢ penvednoil noeepxHocmsvio, 00padOManHBIX 2U0-
podhobuzupylowieit amynvcueil, a maxce pmopcooepicaueli oucnepcueii. Ycmouuueocmsy 60000MmMAaaIKuUeaOuiezo
ceoilicmea 0ocmuzaemcs nymem mepmoodpabomku naocoeannvix odpasyoe npu 150-160°C 6 meuenue 6-7 mun.
Cnedyem ommemums, Ymo HA 2UUEHUUECKUE U UBENIOGble XAPAKMEPUCMUKU X10NYAMOOYMANCHBIX 00pa3uoe 00-
pabdomka ecemu mpema 2udpodoouzupyroOwUMU COCMABAMU CYUECIMEEHHO20 UIMEHEeHUA He oKa3bieaem. Pe3ynp-
mamul UCCIE006AHUA CROCOOCMEYIONM PACUIUPEHUIO ACCOPMUMEHMA MKAHEl ¢ 2UOPOPOOHBIM CBOUCMEOM O
0blM06020 U MEXHUYECKO20 HA3HAYEHUA NymeMm pPezZyiupoGaHus cocmaea 2udpogoodusupyiouieil KoMno3uyuu u
pesicumom 0opadomku, a makdice blOOPOM MKAHU C PASIUYHOL NOBEPXHOCMHOIU CIPYKMYPOIL.

Kuaruessble cioa: ruapogoduszarop, pejibed, annpeTupoBaHue, 3IMYJIbCUsl, BOLOOTTAJIKMBAHUE,
pa3pbIBHAsA HArpy3Ka.

TUPO®OBTDI OPJIEY 'KOHE OP TYPJII BETTIK KYPbLIbIMbI BAP MAKTA MATA-
HBIH KACUETTEPI

' 1O. KAJITPIBAEBA*, ?H.A. HABUEBA, *P.T. KAJITPIBAEB, *P.O. JKHJIMCEAEBA

(*M.Oye3o0B aTbingarbl OHTYCTiK KazakeTan MeMJIeKeTTiK yHHBEPCHTETI,
160012 MIpiMKeHT K., Toyke xaH gaH¥.,S
2TallKeHT TOKbIMA K9He JKeHiJl OHEePKICi HHCTHTYTHI
SAIMaTBI TEXHOJOTHSUIBLIK yHHBepenTeTi, Kazakeran, 050012, Anmars! K., Tose 6u, kom., 100)
ABTOP-KOPPECTIOHICHTTIH dIeKTPOH/IBIK TomTack: gkaldybaeva@mail.ru*

byn 3epmmeyoi scypeizy ywiin 0i3 nonumepnepze Hezizoenzen 2uopogoomvl KOMROZUWUAHBIY IpmMypii
Oemmik Kypolabimoazol MOHOXPOMAMUKAIbIK MAMAHBIH, 2UOPOPOOMBLIbIZbL MEH NALIOANAHY Kacuemmepine acepin
3epmmey yuiin apmypJii peavepmi moxKvimanapsl 6ap mMaKkma mMamacvlHbly yazinepin manoaovik. Mamanvt onoey
nuoc adicimen acyzeze acwipvinaowvl. Tin ynzinepi EcoperlActive nezizinoezi Tubiguard SCS-F mnezizinoezi
2uopohodusauun KOMNO3UYUANAPLIMER MHCIHE 2UOPODodU3IAUUA IMYTbCUACLIMEH OHOEN0i. IKchepumenm oOapol-
cotnoa EcoperlActive mezizinoezi cuopoghoouzamopza manvinean mama 00nikmepi cyea meo3imoi Kacuemmepin
JHco2anmaowvl, 0emex, onapovl naiioanany mymkin emec. Iuopogoomuinsikmely sncozapsl Manoepi udpogoomul
IMYbCUAMEH, COHOAU-AK (hmopudmi oucnepcusamen oHoOenzen 0edepni ynzinepoe oainxanovi. Cy omkizbeiimin
Kacuemmiy, mypaxkmolnvieblna 6-7 munym iwinde 150-1600C nnaroc ynzinepin mepmusnvl enoey apkwlLivl Kol
Jcemkizinedi. Aiima Kemy Kepek, MaKma yacinepiHiy UUEHATIbIK JHCIHE MYC CUNAMMAMANAPLIHA 0apIblK yul
2uopohobmul Kocwlivicmapmen oHOey aiimapavlKmail e32epic aKeameuoi. 3epmmey Hamudicenepi 2uopogoomul
KOMRO3UUUAHBLY KYDAMbIH HCIHE OHOEY PENCUMIH pemmey, COHOa-aKkapmypii Gemmik Kypolivimol Oap mamansl
manoay apKulibl MYPMLICHMBIK MHCOHE MEXHUKAIbIK MaKcammazol 2uopoodmol Kacuemi o6ap minoepoin
accopmumenmin Keneimyze blKnaji emeo.

Herisri ce3nep: ruapogodusartop, peibed, anmpeTHHT, IMYJIbCHS, CyAbI peleJIeHT,
JKapPBUIFBIII KYKTEMe.
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HYDROPHOBIC FINISHING AND PROPERTIES OF COTTON
FABRIC WITH DIFFERENT SURFACE STRUCTURES

1G.YU. KALDYBAEVA*2l.A. NABIEVA, 'R.T. KALDYBAYEYV, *R.0.ZHILISBAEVA

(*M. Auezov South Kazakhstan University, Kazakhstan, 160012 Shymkent, 5, TaukeKhan Ave,
2Tashkent Institute of Textile and Light Industry,
SAlmaty Technological University, Kazakhstan, 050012, Almaty c., Tole bi str., 100)
Corresponding author e-mail: gkaldybaeva@mail.ru*

For this study samples of cotton fabric with different relief weaves were selected to study the effect of poly-
mer-based hydrophobising composition on hydrophobicity and performance properties of monochrome fabric of
different surface structure. The processing of the fabric was carried out using the plius method. The fabric samples
were treated with hydrophobising compositions based on Tubiguard SCS-F, based on EcoperlActive and hydro-
phobising emulsion. During the experiment it was observed that the fabric pieces soaked with EcoperlActive based
hydrophobiser lost their water resistant properties and therefore could not be used. High values of hydrophobicity
were observed in samples with relief surface, treated with hydrophobising emulsion as well as with fluorine disper-
sion. The stability of water repellency is achieved by heat treatment of plated samples at 150-160°C for 6-7 min. It
should be noted that the hygienic and colour characteristics of cotton samples are not significantly affected by
treatment with all three hydrophobic compositions. The results of the research contribute to the expansion of the
range of fabrics with hydrophobic property for household and technical purposes by regulating the composition of
hydrophobising composition and the mode of treatment, as well as the choice of fabrics with different surface struc-
ture.

Keywords: hydrophobisator, relief, proofing, emulsion, water repellency, breaking load.

Beeoenue HEHHUI (TOpa Ui OKPYXKAIOIICH Cpelbl Mpejia-

C pa3BHUTHEM TEKCTHUJIBHOUN MPOMBIIIIEHHO- raroTCs HOBBIE JKOJOTHYECKH YHCTBIE KOMITO3H-
CTH OOJIbIIOC BHUMAHHE YACISICTCS H3ICITHSAM CO uuH, He comepxkamue ¢ropa [4]. Taxke MHUPOKO
cricnaJIbHbIMH CBOﬁCTBaMH, B TOM 4YHCJIC TUAPO- BHCAPAIOTCA HAHOTCXHOJIOTMU B OTPACIb OTACIIKU
(h0oOHBIM. AHAIMTHUYECKHI aHAIM3 WHHOBAIIMOH- TEKCTUJIHPHON TMPOMBIIUIEHHOCTH IS TIONydeHUs
HBIX TEXHOJOTHH CO3laHus THUAPO(POOHBIX TeK- cyneprufipopoOHBIX MaTepHalloB. ABTOpaMH C
CTWJIbHBIX MAaTCPUAJIOB MOKAa3bIBACT, YTO BOAOOT- IMOMOMIBIO DJICKTPONPAACHUA TIOJYUYCHBI I10JIM-
TaJKHUBAONIass COCOOHOCTh 3aBUCHT OT TMOBEpPX- ypETaHOBBIE HAHOBOJIOKHUCTBIE MEMOpaHbl C
HOCTHOH CTPYKTyphl W BOJIOKHHCTOTO COCTaBa MIPOYHBIMU ~ BOJIOHETIPOHUIIAEMBIMU ~ XapaKTepH-
TKaH{, TPUMEHIEMON KOMITO3UIMK arpera | CTUKaMU Ha BOJHOW ocHoBe. llokazaHo, YTO
cniocoba 06pabdoTku. Hanmnune B MakpoMolieKynax HAHOBOJIOKHUCThIE MEMOpPaHbl Ha BOJHOM OCHOBE,
BOJIOKHOOOPA3YIOIINX  TOJMMEPOB  OOJBIIOTO He cojaepkame (Topa, UMEIOT BBICOKHH YTroi
YHclia THIPOKCHIBHBIX TPYII CIIOCOOCTBYET BO- CMa4MBaHUS M HE COJIEP’KAT TOKCUYHBIX BEIIECTB
JIOKHHUCTBIM MaTC€puajiaM BIUWUTHIBATH BJiary. B .BOI{OHerOHI/IHaeMaH HAHOBOJIOKHHUCTAasA MEM-
CBA3HM C YEM TAaKHMM TKaHAM HCXOAA HX HAa3HAYC- 6paHa MoJIydy€Ha IJid MEAWIMUHCKOI'0 TCKCTUJIA Ha
HUS Tpugaercs TuapodoOHbIE CBOICTBA B IPO- CHEIMATFHON AIIEKTPOCTUHHIUHTOBON YCTaHOBKE.
1eccax 3akIIOYUTENbHON OTIENKH Pa3InYHbIMU HccnenoBanussMu MOKa3aHO, BOJAOOTTAJIKH-
kommosuimsMu  [1] wim myrem  MoambuKaryn BAOIIasl CIIOCOOHOCTH AaNMPETUPOBAHHON TKAHU
HaHO YaCTHUIIAMH a TaKKe MPUMEHSIETCS PUBUTAS JIOCTUTAET CBOEr0 MaKCHMAJIBHOTO 3HAYCHHS, B
COTIOJTMMEPU3AITHSL. ciy4ae, KOTJa B Ka4eCTBE BCIIOMOTATEIEHOTO Be-

[MpunaHue TEKCTHIBLHBIM MaTepuajgaM Tuj- miecTBa, cojJiepKaniero GTop, HO He UMEIOIIETO B
POQOOHBIX CBONCTB SBIISETCS BaXXHBIM U IIIUPOKO CBOEM cocTaBe ()TOPYTIIEPOJIOB, HATPEBACTCS MIPH
HCIONIb3YEMBIM CIIOCOOOM CIIeHANTBHON 3aKIIIO- temneparype 150°C B TeueHue AByX MHUHYT. Yue-
YUTENBHOW OTHENKH [2]. B 3THX IensiXx B OCHOB- HBIMH YCTAHOBJIEHO, YTO XHMHYECKOE B3aUMO-
HOM HCIOJIB3YIOTCA OPraHN4Y€CKUEC CUIIMKOHOBBLIC HeﬁCTBHe q)YHKIII/IOHaIIBHI)IX rpyI1ii KOMIIOHCHTOB
coeaunenus [3] u coenuHeHns Ha OCHOBE (TOpA. anmpera s THAPOGOOU3UPYIOMIEH OTIENKH C
XOTSI CHIIMKOHOBBIE COCIUHCHUA ObLIH IIEPBBIMHA FI/I)IpO(bI/IJ'IBHI)IMI/I TpymnmnaMud BOJIOKOH Croco0-
BEIIECTBAMM HCIIOJIb30BAaHHBIMU JIJIS 3TOM 1IENH, CTBYeT TUAPOoGOOHOCTH WU CynepruapodoOHo-
OHH JIO CHX IIOp HE yTPAYMIH CBOETO 3HAUCHUS. CTH TEKCTUJIBHOTO MaTepHuaa.

OpnHako, mocieAHWE TOAbI U3-3a BpeJa COEIU-
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B [5] uccnenoBanuy BHIOpaHbI OJHOTOHHBIC
TKaHH B JBYX CMECSX, YTOOBI M3YUUTD BIHMSIHUE BO-
JOOTTAJIKMBAIOUINX MOKPBITUI HA CBOMCTBA TKAHBIX
MarteprasioB. TkaHu 00pabOTaHbI Pa3HBIMU THUIAMHU
ruIpo¢oOM3aTOPOB B pasHBIX KOHIICHTpaIwsx. Pe-
3yIIBTATHI, OIIEHEHHBIE C IOMOIIHIO CTATUCTUIECKOM
nporpammbl SPSS, mokasanu, 4To THI M KOHIECH-
Tpauusi BOAOOTTAJKHUBAIOLIECTO TOKPBITHS OBUIH
OYEHb BOXHBIMU TapaMeTpaMH UTS TIOyYeHUS BO-
JOOTTAJIKMBAIOIIECH TKaHH C TIPUEMIIEMBIMH SKCILTY-
aTallMOHHBIMHU CBOMCTBAMH.

B nmpupone runpodoOHOE CBOWCTBO TPOSIB-
nisieTcsl B ciocoOHOoCcTH 06abodYek M JUCTHEB JIOTO-
ca He MPOMOKHYTh M 3aIIMIIATHCS OT 3aCeNCHUS
MUKpPOOPTaHU3MaMH. DTO MPOUCXOAWT 32 CUEeT
0COOCHHOCTEW MHUKPOCTPOCHUS MIOBEPXHOCTH, T.€.
W3-3a MIEPOXOBATOCTH HX MOBEPXHOCTH. A IIEpo-
XOBaTOCTH IMOBEPXHOCTH TKAHU MOJIOTHA MOXKHO
JOCTUYh ITyTeM MX (PU3NIECKON TN XUMHIECKOM
Moaudukanuu [6] B mporiecce 3aKITFOUUTEIILHOM
OTACTKHA WJIA MOXHO TMOJYYHTh HIEPOXOBATYIO
CTPYKTYpPY IIyTeM IMpPUMEHEHHS Pa3InIHOrO Iepe-
IJIETeHUS B TKAYECTBE.

[lepoxoBaTOCTh TMOBEPXHOCTH  SBISIETCS
OCHOBHBIM (PaKTOpOM TMpH CO3JaHUU THAPO(OO-
HBIX WM Cynepruapo(oOHBIX MOKPBHITHH Ha TEK-
CTHJILHOM Martepuane. PesynmpTaramu uccienosa-
HUI MOKAa3aHO, YTO HCHONB3YS 30Jb-Tellb METOJ
Ha MMOBEPXHOCTH TKaHH, MOXHO TIOTyYUTh KOMIIO-
3WIMOHHBIE MOKPBITHS, UMEKIINE MUKPO — HITH
HAHOCTPYKTYpPY, CIIOCOOCTBYIOIIME CO3JaHHIO
CyreprufipooOHOro Marepuana ¢ yrioM CMadu-
Banus 190° u yriom ckonbxenus 2,1°[7]. Tytem
OJTHOCTYIIEHYATOr0 Tpollecca IUTFOCOBAHMS XJIOTI-
4aTOOyMa)XHON TKaHHW B PacTBOpPE, COCTOSIIEHN U3
N-OKTHNTPUATOKCUCUIIAHA W THTaHA, MOIYYEeHBI
HIEpOXOBaThIE CTPYKTYPHI HA TOBEPXHOCTH TKAHH
[8]. Takass TkaHb, oOmagass YriiOM CMaYHBaHUS
150° mocne 10 HUMKJIOB YCKOPEHHOW MALIMHHOM
CTUPKH, COXPaHSET CynepruapopoOHOCTb.

Mamepuanst u Memoovl UCCT1€006AHU

OOBEKTOM HCCIIEOBAHUS SIBISIETCS XJIOM-
yaroOyMakHasi TKaHb Pa3IMUHOTO TEPETyIeTeHHS,
UMeroInas miajKyto (TOJIOTHSHOE TeperuieTeHHe
Nel) u mepoxoBatyio (CI0XHO-BadesIbHOE Tepe-
wiereHne Ne2 U KpyIHOY30pyYaToe MeperuieTeHue
No3) cTpykTypy.

T'unpodobuzaropsr:

- EcoperlActive (pupma BezemaCHT);

- TubiguarDSCS-F (¢pupma BezemaCHT);

- I'mapodobusupyromas dMynbcusi Ha OC-
HOBe cHIMKOHOBOrO Kayayka CKTH.

B kadecTBe MOBEpXHOCTHO-aKTUBHOTO Be-
mectBa (ITAB) wucmons3oBan KollasolCDA. B
KayecTBE TMpPSIMOTO KpAacHUTeNlsl  HCIIOIb30BaH
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DirektTurquoise (C | BLUE 199). Bce xumuue-
CKHE BEIIECTBAa HCIIOJIL30BAINCH B TOM BHIE, B
KOTOPOM OHH OBUIM TPHOOPETEHBI, 0e3 KaKow-
1100 AONOTHUTENFHON OUUCTKH WIH 00PaOOTKH.

Kpamenne o0Opa3moB TKaHH MPOBOAAT IIe-
PHUOIUYECKUM CITIOCOOOM B CIa0OIIEIIOTHOM pac-
TBOpE MO MeTo/MKe, npuBeaeHHoi [9]. Kpamenue
OCYILECTBIISIETCS B KPAaCHIBHOM BaHHE, colepka-
meit 5-10 r/n kanpuuHUpoBaHHON cozibl U 25-50
/1 rayoepoBoi conu (IecaTHBOIHBIN KpHCTA-
aoruapat cynbdara Hatpus). Konuenrpauus kpa-
cHTeNs BBHIOMpAETCs] 0 MHTEHCHBHOCTH OKPACKH
TKaHH OT 2 10 5% OT Macchl UCCIIEAYEMOro Mate-
puana. Monyns KpacuiabHOW BaHHBI BeIOpan 30:1.
Kpamenue naunnarot npu 30-40°C B kpacumbHOI
BaHHe Oe3 amektponuta. B teuenme 20-30 munH
BauHy HarpesaioT g0 70-80°C, mo6GapisroT pac-
TBOP JIEKTPOJIMTA W MPOAOIDKAIOT MPOLEcC Kpa-
mennst emé 40-60 munyt. [locme mpomecca kpa-
HICHUS] OCYIIECTBIISACTCS NMPOMBIBKA 00pas3loB B
xonoaHoii (10-25°C) u ropsueii (75-80°C) Boze.

ATIpeTHpoBaHHe HCCIETyeMBIX 00pa3IoB
TKaHU C Pa3JU4yHON MOBEPXHOCTHOU CTPYKTYpOH
NPOBOAMIIOCE THAPO(POOUZNPYIOIIUMHI KOMITO3H-
v upmel BEZEMA (Tubiguard SCS-F wu
EcoperlActive) [10], mo 3To#i e peKOMEHIaUK
poBeH 00paboTKy OOpa3IoB anmpeToM Ha OcC-
HOBE THUAPO(POOH3UPYIOMIEH SMYIbCHUA CHIUKO-
Hooro kayuyka CKTH. O6pabotka o06pa3nos
XJIOMYATOOYMa)KHOH TKAaHH C Pa3IMYHOI MOBEPX-
HOCTHOH CTPYKTYpOW OCYIIECTBJICHA ILIFOCOBOY-
HBIM crocoboM Ha mammue Horizontal TypePad-
der - DL-2500V (Kopes) B pacTBOpe ammpera Ha
ocHOBe THIpododu3aropoB. Temreparypa IUIHO-
COBaHUS KOMHATHas, MOIyJb BaHHBI 1,7:1, cTe-
nedb omkuma 80-90%. 3atem ciemyer BbICYLIH-
Banue o6pasuos mpu 90-95°C, mocne wero ocy-
HIECTBIISIETCS TEPMOOOPAOOTKa MpU TeMIlepaType
150-170°C B cymmisroM mkady Chambermanu-
als - HB-105SG (Kopest) B Teuenue 5-10 MUHyT.

Cocras anmpera Ha ocHoBe Tubiguard SCS-
F: 80%-nas ykcycnas kwucmora (0,5-1,0 r/m),
Kollasol CDO (0,1-0,3 /), TubiguardSCS-F (20-
60 r/m), TubiguardFixiererFC (10-20 /).

CocraB anmpera Ha ocHoBe EcoperlActive:
60%-nas yxcycnas kucnora (0,5 r/i), EcoperlAc-
tive (20-80 r/m), Kollasol CDO (0,5-1,0 /),
Tubicoat FIX H26 (5,0-20,0 r/m), pH pactBopa
pasHa 4,0-6,0;

I'uapodobusupyromas dMyJIbCUs SIBISETCS
KOMIIO3UIIMEeH, COCTOSIICH U3 CHITMKOHOBOTO Kay-
gyka CKTH, wmemamuHa, HHU3KOMOJIEKYIISPHOTO
XJIOPCYIb(PUPOBAHHOTO TONHMITHIICHA, LIUHKACTe-
apara u [TAB(pH =4,5).
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Onpenenenne (QU3UKO-MEXaHUYCCKHX T10-
Ka3aTreseil TeKCTUIbHBIX MaTepualoB. McneiTanue
00pasIoB, T.e. onpeeeHHue pa3phIBHON HArPy3KH
U Pa3pbIBHOTO YJJIMHEHHUS! HCCIIEAyeMBIX o0Opas-
11oB mpoBoamin Ha npubope AG-1 («Shimadzuy,
SnoHms) B cepTUPUKANMMOHHOW J1abopaTopwu
TUTJIT mo ISO 5082-82 (Textilemateri-
als.Textilefabricsandpiece - articles. Methods for
determination of bearingundertension) [11].

H3MeHeHne cTeneHu HBETOBBIX XapaKTepH-
CTHK HCCIelyeMbIX 00pa3uoB mocie ruapodoo-
HOM OTHENKH C Pa3HuYHBIMH THUAPO(OOH3UpYIO-
MM COCTaBaMH IIPOBOJSAT HA JIAOOPATOPHOM
cnekrpoporomerpe X-RiteCi7800 B cranmapTHOM
mnyueHnnDes. Y 100HOE mporpammHOe obecrie-
YeHre MpuOopa WCKIIOYAET BO3MOXKHOCTH OIIH-
0ok m3MepeHus1. L[BeToBbIe XapaKTEpUCTUKH OIle-
HeHbl (opmynioi, pexkomenmyemoii CIELAB wu
1BeTOBOM Mozensio L.a.b. [12].

Bopoynopaocts 00pa3ioB ompeneneHa Ha
npubope - Water resistance tester WR-1600E
(Wintree Corporation Suita, Osaka, Japan) [13].

KanmwisipHocTs 00pa3noB TKaHH pa3iny-
HOro IneperieTeHust ompexaeicHa o 1SO 9073-
6:2000. Textiles — Test methods for nonwovens — Part 6:
Absorption.

Cremenp OeMM3HBI 0Opa3IOB A0 M TOCTE
00pabOTKN amnmpeTUPOBaHMS OIpeaelicHa Ha
criektpokosiopumerpe “Minolta” (Smonwms) co-
rinacHo Merojuke [14].

Pe3ynromamut u ux oocyscoenue

ANNpEeTHPOBAaHUIO TOABEPralrCh 00pa3LbI
XJIOMYaToOyMaXHOM  TKaHHW, TMPEABAPUTENHHO
NPOLIEIINE IPOLIECCHl OTBApKH M OTOGNKH B
pacTBope, coxepikamieM ruapokcun Hatpus (30
r/m), nepekuck Bogopona (3 r/n), I[TAB (5 r/n) u
crabummzatop mepekucu (10 1/m), mpu Temmepa-
Type mponecca 95°C, mpomomkurensroctn 90
MuHyT. KauecTBo 00pabOTKM OLIEHMBANIM IO Ka-
MWUISIPHOCTH M CTEIICHU OCNIM3HBI 00pa3IioB, pe-
3yJIbTaThl KOTOPBIX IPUBEICHBI B TA0IHIIE 1.

Tabmuna 1 - KauecTBeHHbIE OKA3aTEIH XJIOMIaTOOYMa)KHBIX TKAHEH Pa3IMIHOI MOBEPXHOCTHOM CTPYKTYPHI

O6pasupl | PaspeiBHas | YmmuHenne, | Cremens Oe- | [loBepxHocTHas | KammmspHOCTb,
TKaHI Harpyska, H % JIH3HEL, % IIOTHOCTb, T/M? MM/4ac
1 306/340,4 23/16 72,7/88 156,6/184,5 10/180
2 308/345,6 25/19 71,9/87 162,5/190,3 8/170
3 300/312,8 21/14 72,3/88 151,1/177,6 11/195

“B umcnuTene mokasarenu CypoBOM TKaHH,
B 3HAMEHATeJIe MTOKa3aTe OTOSICHHOW TKaHH

B 3aBHCHMOCTH OT MOBEPXHOCTHOW CTPYK-
Typbl 00pasiibl, 00pabOTaHHbIE B OJWHAKOBBIX
BPEMEHHO-TEMIIEPATYPHBIX  YCJIOBUSX, HMMEIOT
pa3IMYHOe 3HAYCHHE KAMMULSIPHOCTH, XOTS OHH
HE OTJIMYAIOTCS 10 BOJIOKHHUCTOMY COCTaBY.
Haubonpimas xkanmuisipHOCTs HAOM0AAETCs B 00-
pasue moa HomepoM 3 (KpymHOy30pyaroe mepe-
IUIETCHHE).

Ha mpoueccC BIHUTBIBAHUA BOJIOKHOM XHUI-
KOCTU CYHICCTBEHHOC BJIMAHUC OKa3bIBAKOT al-
COpOLMs, CHJIBI DJIEKTPUYECKOTO HPUTSHKCHUS U
T.A. B cuily 3TOro npoHuMKaHue NMPONUTHIBAIOIIECH
KHUIKOCTHU BFHY6B KalmuuiapoB, HMCIOUINXCS B
BOJIOKHAX, HE MOXXET OBbITh 3HAYMTEIbHBIM. Jlyist
NPaKTHYECKUX LeNieil OOoJbIIoe 3HAYCHUE HMEET
IIPOHUKAHUEC BIIMTHIBAEMOM KHUJIKOCTHU B IIPO-
CTpaHCTBE MECXKIAY BOJIOKHAMH WM HUTAMHU TCK-
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ctuabHOTO MaTepuana [15]. B ob6pasie Ne2, rue
penbed Ha MOBEPXHOCTH TKaHW OOpa3oOBaH ILIOT-
HEe C HauWMEHbIEH BBICOTOW, KANMUIUIIPHOCTh
UMeeT caMoe HU3KOE 3HAUCHHE.

Annpemuposanue 06pazyos

Jus onenku 3 exTuBHOCTH THAPOGHOOHOM
OTJIENIKM TEKCTWJIBHBIX MAaTepPHaJiOB UCIOIB3YIOT
TaKUe IMOKAa3aTeIM KaK KalWUISPHOCTh, BOJOIMO-
[JIOIaeMOCTh, BOJIOYIOPHOCTh M BO3yXOIIPOHH-
[1aeMOCTb.

OO0pasipl XJI0M4aToOyMakHOM TKaHH ari-
MIPETUPOBAJIM 10 METOJUKE, IPUBEICHHOMN BBIIIIE.
[Tocrme 3akimoOYUTENHHONW OTAEIKKM O0Opa3IoB B
KOMITO3HUIIMSIX aIlllpeTa pa3jiMuyHON KOHIIEHTPAIIUU
oreHUBaMM THAPOPOOHEIT 3PdekT Mo BemnInHE
BOJIOYIIOPHOCTH. JKCIIEPUMEHTAIBHBIC JaHHBIC
3aBUCHMOCTH BOJOYHOPHOCTH OOpa3loB OT KOH-
LIEHTPAIIMU aIllIPETOB IPOJACMOHCTPUPOBAHbI Ha
pucynke 1.
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Pucynoxk 1 - 3aBucuMocTts ruipooOHOT0 CBOMCTBA XJI0MYAaTOOYMa)KHOM TKaHU OT BH/AA M KOHLIEHTPAIUK allpeToB. a-
Tubiguard SCS-F; 6-EcoperlActive; ¢- Tuapodobusupyromias SMyIbCHs.

[Ipumeuanmne: TemmepaTypa TepMooOpa-
6otku 140°C, MPOIOJDKUATENHHOCTE 10 MHUH.

C yBenmMueHHWEM KOHLEHTpAIMU aIllpeToB
HaOJro/IaeTcs yBelMUYeHHE BOAOYIOPHOCTH MaTe-
puana(puc. 1). Hamnydmmue pe3yibraThl HaOIrO-
JmaloTcs B oOpasiax, oOpabOTaHHBIX aIlpeToM
Tubiguard SCS-F  u  ruapodobusupyromei
SMYJbCUEH, a HaUMEHbIIee — y o0pas3na, Mporu-
tanHoro anmperom EcoperlActive. [lns cpaBHe-
HHS, BOJIOYIIOPHOCTH HCXOJHOTO MaTepHaia Cco-
crasiger 20 mm H>O. Bo Bpems mpoBeneHus 3xc-
MEPUMEHTOB OBLIO TaK)Ke OTMEYEHO, YTO 00pa3-
IIbl, aIIPETUPOBAHHBIE TIPETIAPATOM
EcoperlActive, mpomokaroT HackBo3b. B cBOO
ouepenb, oOpasiel, TpomuTaHHele T ubiguard
SCS-F u ruapodobusupyromeiis Mynbcuei, He
MIPOMOKAIOT, COXpaHssi CBOM ruaApodoOHBIE CBOI-
crea. C yBennueHHeM KOHIEHTpammu Tubiguard
SCS-F BomooTrankuBanue odpasia yBeIHINBaACT-
csl, 3TO, BEPOSITHO, CBSI3aHO C TEM, YTO ANNPETH-
poBaHue (GTOpPCOJEPKAIIMM aIIPETOM CIOCO0-
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CTBYET YBEJIHUYCHHIO IIEPOXOBATOCTH IMOBEPXHO-
CTH TEKCTHJILHOTO MaTepHuaia. Bbicokas cTerneHb
ruipopoOHOCTH  00pasloB  XJIOMYATOOYMaKHOM
TKaHU Pa3JIU4HON IIOBEPXHOCTHOM CTPYKTYpbI
JocTUraeTcsi Ojarojgapsi B3aMMOJCHCTBHIO KOM-
MIOHEHTOB CHWJIMKATCoJep)Kaiield ruapodoOus3u-
pyroei 3MynabCcHd ¢ (QYHKIHMOHAJIBHBIMHU TPYI-
namMH MaKpOMOJIEKYJIbI BOJIOKHA WIJIM 32 CYET UX
OJOKMPOBaHMS. OKCIEPHUMEHTaMH YCTaHOBJIEHA
3¢ (heKTUBHOCTh (TOP- M CHIMKOHCOJIEPIKAIIUX
anIpeToB 10 CPABHEHHUIO C KOMITO3HIIUEH
EcoperlActive.

Qdukcanusi, T.e. XUMHYECKOE B3aMMOJEH-
CTBHE KOMIIOHEHTOB amnmpeTa v (pyHKIIMOHATbHBIX
TPy MaKpOMOJIEKYJIbI LEJITFOJIO3bI TPOUCXOTUT
IPU BBICOKMX TeMIIEpaTypax. OKCIEPHUMEHTab-
HBIE Pe3yJbTaThl BIUSHUS TEMIIEPATyphl TEPMO-
00pabOTKH TUTFOCOBAHHBIX PAaCTBOPAMH aNIPETOB
W BBICYNICHHBIX 00pa3OB Ha MX BOJOOTTAIKHBA-
IOLIYIO CIIOCOOHOCTH CYMMHPOBAHBI B Ta0uIIe 2.
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Tab6umura 2 - Biusiane Temneparypsl Tepmoobpaborku (Tubiguard SCS-F) aa BomooTTankuBaromme CBOHCTBa 00pas3nos

XJIOITYaTOOYMaKHOW TKaHU Pa3IMuHBIX CTPYKTYD

Bopoorrankusanune, Mm HoO
Temmneparypa Tubiguard SCS-F T'unpodobusupyromieit
TEPMOOOPAOOTKH, IMYJIbCUU
°C O6pasusl”
1 2 3 1 2 3

130 210 | 275 | 160 180 200 | 150

140 270 | 300 | 215 250 250 | 200

150 315|350 | 310 300 310 | 280

160 320 | 355 | 310 320 355 | 300

170 320 | 360 | 310 345 360 | 310

IIprmmeganne: 1 — TkaHb MIPOCTOTO MOJIOTHSHOTO TEPETUICTEHNUS, HMEIOMIAs TTIAAKYI0 IOBEPXHOCTh; 2 — TKaHb
CJI0HOT0 BaheTbHOTO MepeIuIeTeHUs, IMEIOIast Ha TOBEPXHOCTH XapaKTEPHBIC MPSIMOYTOJbHBIC TUCHKN; 3 — TKaHb
KPYITHOY30pYaTOr0 MEePEIUIeTCHUS, IMEIOIIast Ha IIOBEPXHOCTH KPYITHBIE Y30PhL. Y CIOBHA 00pabOTKA: POIOIIKHUTENb-
HOCTh 10 MuH, KOHIIEHTpanus anmpera — 50 r/i.

VcraHOBIEHO 1O pe3ysbTaTaM, HpPUBEICH-
HBIM B TaOnuIe 2, 94T0 MaKCUMAaJbHOE 3HAUYCHHE
BOJIOOTTAJIKUBAHUSI COOTBETCTBYET PEXKUMY Tep-
Mo00Opa6oTku, npuseaenHoi npu 150°C mna Tu-
biguard SCS-Fu 160°C B cimyuae MCroNb30BaHMs
ruapooOH3UPYIOIIeH IMYITBCHH, TIPOIOIDKUTEIh-
HOCTb KOTOPBLIX paBHA JACCATU MHUHYTaM. HpOBC-
JEHHEe TIpoIecca TEPMOOOPAOOTKH BBIIIE TEMIIe-
parypsl 150-160°C k cymiecTBEHHBIM H3MEHEHH-
SIM THIPOPOOHOCTH MaTepHaia He IPUBOJUT. DTO
00yCIIOBJIEHO B3aMMOJCHCTBUEM (YHKIMOHAIb-
HBIX TPYHII amnmpera co CBOOOJHBIMH THIPOK-
CHJIBHBIMH TpPYIIIAaMH LEJUTIONO3bI B TIpoLecce
TepMO0OpaboTKU Tpu Temmepatype 150-160°C.
[TpuBeneHHbIC TaHHBIE CBUICTEIBCTBYIOT O BaXK-

360
340
320
300
280

260

PazprieHas Harpy:axa, H

240

220

200

HOCTH TEMIIEPATypbl TEPMOOOPAOOTKU IS TIOTY-
YECHHUSI BOJOOTTAKUBAIOIINX CBOWCTB HCCIEye-
MBIX 00pas3IloB.

OOpa3zoBaHue B CTPYKType BOJIOKHA THAPO-
(hoGHOTO 3acTHIIA 32 CHET XMMHUYECKOTO B3anMOJIEH-
CTBUSI THPOKCHIIBHBIX TPYIIIT HEIUTFONIO3bI U THAPO-
(hoOHM3aTOPOB CHOCOOCTBYET CHUXKEHHIO TPOYHOCTH
XJIOM4YaToOyMa)KHOM TKaHU Ha pa3psiB oT 7 10 11%
(puc. 2).JlaHHbIe, WLTIOCTPHPOBAHHBIC HA PHCYHKE
2, TIOKa3bIBAIOT HEOOJIBIIOE YXYAIIICHUE TIPOYHOCTH
Ha pas3pbIB, YTO CBUACTCIIBCTBYCT O CHMIKCHUU dJ1a-
CTUYHOCTH M TUOKOCTH IEJUTIOJIO3HBIX BOJIOKOH 3a
CUET peakiii KOMIIOHCHTOB amlmpera ¥ MaKpoMO-
JIEKYJIbI CyOcTpara.

PucyHok 2 — JluarpaMmma 3aBHCHMOCTH Pa3phIBHON HAIPy3KH 00pa3IOB XJIOMYATOOYMaKHOW TKaHH OT BHAa ammnpera:A-
HealmnpeTupoOBaHHbIE 00pasibl. B-o6pasisl, anmperuposannsie ¢ Tubiguard SCS-F. C-o6pasiisl, 00paboTaHHbIE C TH/-

podobusupyromei amyiabcueit Ne3.

Hcnonp30BaHHBIE KOMIIOHEHTHI aMIPETOB,
npugaBasg —Martepuanam  ruapodoOHOCTh, HE
JOJDKHBI YXYAIIATh WX TUTUEHWYECKHE CBOWCTBA,
B YaCTHOCTH KaNWUISIPHOCTH, BO3IyXOIPOHHIIAE-
MOCTh W BOJIOTIOTJIONIEHHE. Pe3ynbTaThl IKCHepH-
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MEHTOB, TOJIYYE€HHbIE IO MCCIEIOBAHUIO BIUSHUS
TUNAa THAPOPOOUZUPYIOMINX KOMIIO3ULHMHA U TO-
BEPXHOCTHOM CTPYKTYpBl TKaHEH Ha T'MTMEHHYe-
CKHE CBOMCTBa 0OO0pa3lOB, WIIIOCTPUPOBAHBI HA
HWKENPUBEJIeHHOM prucyHke 3. JIJst onpeneneHus
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KamWUISPHOCTH TKaHU HCIOJIB30BAICS PacTBOP
ouxpomata Kanus (5 1/1). B moMemeHHbIX 0qHAM
KOHIIOM B pacTtBop o0pasioB TkaHu (5x25 cm)
HU3MEPSIIach BHICOTA MOJbEMa XKUAKOCTH yepe3 60
MUHYT. B X0jic TIPOBEJCHHBIX SKCIEPUMEHTOB
KamWUIAPHBIA TTOABbEM HE HaOIIomancs s 00-
Pa3loB, aNmnpeTHPOBAHHBIX BHIOPAHHBIMU KOMIIO-
3UIUSAMHU BO BCeX Tpex oOpasiax. Bomomnororme-
HUE 00pasloB TKAaHH, 0OpabOTaHHBIX HCCIEdye-
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MbIMH anmpeTramu, coctasiser 0,2-1,0%, Bomono-
[JIOIIEHHWE HCXOAHBIX 00pas3ioB cocTaBiser 38-
40%. Bo3ayXxompOHUIIAEMOCTh B YCIOBHSX 3KC-
IUTyaTalii OJC)KABI BIHMSET Ha TEII00OMECHHBIC
MpoIecChl  YeNOBeKa. BO3IyXOMpOHHIIAEMOCTh
BCEX Tpex 00pasiax CYIIECTBEHHO HE OTIUYACTCS
OT MCXOMHBIX, YTO CBH/CTEIBCTBYET O HEOOPa30-
BaHUM CIUTONTHOMN MJICHKH HAa TOBEPXHOCTH TKAHH.
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Pucynox 3 - BiusiHue TOBEpXHOCTHOW CTPYKTYpBI TKAHM M BHJA allpeTa Ha TUTHEHWYeCcKue (a-KaluUISIPHOCTb, 6-
BOJIOTIOTJIONIEHHE, C-BO3AYXOMPOHUIIAEMOCTh) CBOMCTBA 00pa3IioB.

1, 3,5 - no ammperupoBanus. 2, 4, 6 - OCIE AIPETHPOBAHUS.
1, 2 —o6pa3mmr Nel, 3, 4-o6pasuer Ne2, 5, 6-06a3mbr Ne3.

T uppodobuanpyroman

AMYIIBCHA

YuuteiBas TO, YTO MpejJiaraémMbie THIPO-
(hoOm3upyOIue KOMITIO3UIIUH HMEIOT Ompee-
JICHHbIC OTTCHKH, HWCCIICJIOBAHO BIHSIHHAE BHIA
arnmnpeTa Ha HIBCTOBBLIC XapaKTCPUCTUKU HCCIICAY-
eMBbIX 00pasIoB, KOTOpbIE 0 3aKIOYUTEILHON
OTJCNKHA OBUTH OKpAIlCHBI MPAMBIM KpacHTEIeM
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Tubignard SCS-F

(DirektTurquoise (C | BLUE 199). IiBeToBsie xa-
PAaKTEPUCTHKH ~ OOpa3LOB  XJIOMYATOOYMaKHOM
TKAHU OLICHEHbl M3MEHEHHEM CBETJIOTHl L, IBe-
ToBoro ToHa h*, HacenmennocTeio C™ 1 KOOpAUHA-
tTamu npera @ u b, IlodydeHHbIE PE3yabTAThI
HpeCTaBIeHbl B TabIuIe 3.
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Tabnmma 3 - BiusHie Ha IBETOBBIE XapaKTEPUCTHUKU 00pa3IoB XJIOMIaTOOyMaKHOW TKaHH BHIA TUAPOGoOH3npyromen

KOMIIO3UIINHU

OO6pas1bl TKAHH | " [a ]| b | ¢ | N
HeannperupoBanusie
MIPOCTOrO MOJIOTHAHOTO meperuieTrenns | 63,06 | 2,18 | -10,63 | 11,73 | 53,22
CIIOKHOTO BadespHOro nepemierennst | 57,26 | 2,75 | -10,21 | 11,59 | 68,32
KPYITHOY30pYaTOro MeperuieTCHHS 52,74 |1 2,39 | -10,37 | 11,68 | 74,08
[Mocne annperuposanust ¢ TubiguarDSCS-F
MIPOCTOTrO IOJIOTHSIHOTO TieperuteTenust | 57,44 | -1,0 | 23,53 | 10,33 | 44,04
cnokHoro BagensHoro nepemwerennss | 50,23 | 0,77 | 26,91 | 9,41 | 60,55
KPYITHOY30pYaTOro neperuieTeHUs 45,26 | 0,51 | 33,06 | 10,25 | 64,71
[Mocne annpeTupoBanusi ¢ THAPOGHOOUZUPYIONICH IMYIIbCHEH
MIPOCTOrO MOJIOTHsIHOTO meperietenns | 63,80 | 2,74 | -1163 | 11,85 | 55,41
clokHOTO BadenbHoro nepemierenus | 56,15 | 2,77 | -10,91 | 10,89 | 64,30
KPYIHOY30pYaTOro NneperieTeHusI 51,66 | 2,46 -9,77 10,68 | 74,82

AHanu3 MoJyYeHHBIX PE3yJbTaTOB MOKAa3bl-
BaeT, YTO aNNpeTHPOBaHHE OKpAaIICHHBIX 00pa3-
OB TKaHU TUAPOGOOU3MPYIOIIEH SMyIbCUel He
MPUBOIUT K PE3KUM HM3MECHEHHSIM WX IBETOBOU
xapakTepuctuku. OnHaKo, Ipu 00paboTKe TKaHH
armpeToM Ha ocHoBe TubiguarDSCS-F na6imona-
eTcsi U3MEHEHHE KOOPJIUHAT IIBETa, COMPOBOKIA-
IOIIErocs TeM, YTO KOOPAMHATA ¢ CIBHIAETCS B
KpPacHyl0 CTOPOHY, a 3Ha4eHHE KOOPIUHATHI
b mepememaercsi ¢ CHHEro B KEJNTYK CTOPOHY.
ITocne obpabotku ammperom TubiguarDSCS-F
3HA4YeHUs SPKOCTH OKpacku L* ammpermpoBan-
HbIX O0Opa3loB TKaHel CHM3WIMCH Ha 9-14%.
Taxke 1IBETOBOII TOH M HAaCBIIIEHHOCTL IIBETA B
obpasmax, obpaboranHeix ¢ TubiguarDSCS-F,
camkatores Ha 11-17% u 12-19% cooTrBeTcTBeH-
HO. DTO CBSI3aHO C TE€M, YTO PAcTBOP amIpera Ha
ocHoBe TubiguarDSCS-F wumeer cierka cepbiit
IBET, W, KaK H3BECTHO, CMEUICHHE OCHOBHOTO
I[BETA C CEPBIM CIIOCOOCTBYET CHIIKCHHMIO I[BETO-
BOT'O TOHA M HACHIIIEHHOCTH.

3aknrwuenue, 661600bl

[TpoBenen murepaTypHBIi 0030p pas3nny-
HBIX METOJIOB TUAPOPOOHONH 00pabOTKH TeK-
CTHJIbHBIX MaTepUAIOB XWMHUYECKHUMH IIperapa-
TAMU ¥ YCTaHOBIICHO, YTO HamOojee Ba)KHBIMU
(dakTopaMu SBISIFOTCS  0€30MACHOCTb  BIMSIHUS
WCTIOJIb3YEMBIX XMMHKATOB HA TUTHEHHYECKHE U
(U3UKO-MEXaHMYECKHE CBOMCTBA TEKCTHIIHHBIX
MaTepHaJoB.

UcnbitTannst x/0 TkaHe# ObLIM TPOBEICHEI
cormacHo Mmeroauke. [lng skcrepuMeHnTta ObuTH
oroOpaHbl 3 o0pasna TKaHH, KOTOpble ObUTH 00-
paboransl anmperamu: Tubiguard SCS-F, Ecoper-
IActive u runpodobmsupyromieii smynbcueii. B pe-
3yJbTaTe MPOBEJCHHOIO SKCIEPHUMEHTa OBLIO BBI-
SBIICHO, 4YTO mocie obpabotku EcoperlActive o6-
pasubl TKaHU TPOITYCKArOT BOAY, a THUAPO(OOHBIE
CBOiicTBA  00pa3moB  TKaHeH, 0OpaboTaHHBIE
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TubiguardSCS-F u tumpodobusupyrorieiit amMyiib-
CHMEN BBICOKOM KOHUEHTpPALMM, YBEIMYMBAIOTCA.
Takum oOpasoM, u3-3a 3deKTHBHOCTH (GTOPCO-
JepXKallero ¥ CHIMKOHCOJIEPIKAIIEro — arpeToB
EcoperlActive BbiObLT 13 3Kcniepumenta. [Ipu mpo-
BEICHIH TepMOOOPaOOTKH TOBBIIIICHHE TeMIIepaTy-
pst Boiie 150-160°C He mpUBOIWT K CYIIECTBEHHO-
My TMOBBIILICHUIO THAPOPOOHOCTH X/O MaTepHaioB.
B pe3ynbrare HaHeceHUs ammpeToB, KOTOpbIe 00pa-
3YIOT Ha TIOBEPXHOCTH TKaHH TOHKYIO IUICHKY, 00-
JAJTAIONIYI0 BBICOKOW aT€3MOHHON CIIOCOOHOCTHIO
K IEJUTIONO03€e, ObLIM YIYYIICHBI THAPOGOOH3UPYIO-
e CBOMCTBA XJIOMYATOOYMa)KHBIX —00pasI(OB,
KOTOpBIE CYIIECTBEHHO 3aBUCAT KaK OT TIOBEPX-
HOCTHOM CTPYKTYpPbI TKaHH, TaK M OT TeMIIEPaTypbl
TEPMOOOPAOOTKH.

bnaronapuoctsb

ABTOpBI XOTEJIN OBl BBIPA3UTh MPH3HATEINb-
HOCTh Kadeape «XuMHuUecKas TeXHOJIOrus» Tar-
KEHTCKOTO WHCTHUTYTa TEKCTHIIBHOM M JIeTKOM
MIPOMBILIICHHOCTH, Y30€KCKO-TYPEIIKOMY TECTO-

BOMY yeumpy CII 000 «O’zbek-
TurkTestMarkazi»,  TexcTuiabHOMY  y4eOHO-
UCCIIEJOBATEIECKOMY Texnonapky «Kor-

UzTextileTechnopark», WcnbiTatenbHoit peruo-
HJIBHOW J1Tab0OpaToOpuu HHXXEHEPHOTro Mpouiis
"KoHcTpyKIIMOHHBIE 1 OMOXMMHUYECKHE MaTepHa-
aer" FOKY uM. M.Ayn30Ba, 3a mpenocTaBlicHHE
HCCIIEIOBATEIbCKUX BO3MOXKHOCTEH B TIpOBEIIe-
HUM JaHHOW Hay4YHOW paOOTHI.
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RESEARCH OF PHYSICAL AND MECHANICAL PROPERTIES OF KNITTED FABRICS OF
PLUSH INTERLOOPING WITH REDUCED MATERIAL CONSUMPTION

'E.E. SARYBAYEVA* © , °M.U. KURAMYSOVA e , °LLM. JURINSKAYA =

(*M.Kh.Dulati Taraz Regional University, Kazakhstan, 080012, Taraz, 7, Suleimenov Street
2Almaty Technological University, Kazakhstan, 050012, Almaty, 100, Tole bi Street)
Corresponding author e-mail: elvira-ermek-@mail.ru*

The article discusses methods for manufacturing lined weave plush knitwear and ways to reduce the material
intensity of knitted fabrics. The purpose of the study is to reduce the material consumption of products while main-
taining operational, hygienic and aesthetic properties in the production of knitted fabrics. As a result of experimental
work, the technological capabilities of the KH-323D flat knitting machine were studied and new types of lined weave
plush knitwear were developed. Comparing the bulk density of plush knitwear with elongated lining broaches with
the main base weave, it is clear that the presence of elongated lining broaches in the knitwear structure increases the
thickness of the knitwear and reduces the bulk density. The breathability of a lined weave plush jersey is significant-
ly less than that of a basic weave. It has been established that air permeability coefficients can be reduced to 33.1%
(46.3-66.9 cm3/cm?-sec) by adjusting the length of the threads of the lining broaches of plush knitted fabric of lined
weave. Regression equations are derived to determine the dependence of bulk density, breaking load (along the
length and width) and the air permeability index of knitted fabric on technological factors. Mathematical models
were built in Excel using regression equations. The research results make it possible to improve the quality and con-
sumer properties of knitted products, and to select advanced production technologies for their production.

Keywords: knitted fabrics, structure, plush interloping, footer broaches, volume density.

HCCJIEJJOBAHUE ®U3NKO-MEXAHUYECKHUX CBOMCTB TPUKOTAXHBIX HOJIOTEH
IJIIOIIEBOI'O NEPEIUVIETEHUSA C HOHUKEHHON MATEPUAJIOEMKOCTBIO

13 E. CAPBIFAEBA, *M.Y. KYPAMBICOBA, *U.M. JDKYPHUHCKAA,

(*Tapasckwnii pernonanbubiii ynusepeurer umenn M. X, Jyaaru, Kazaxcran,
080012, r.Tapa3, yiuna CyxeiimenoBa, 7
ZAIMAaTHHCKHI TeXHOJIOrHYecKuii yausepcuter, Kaszaxcran, 050012, r. Anmatsl, yiuna Tose 6m, 100)
DneKTpoHHas MOYTa aBTOpa KoppecnonaeHta: elvira-ermek-@mail.ru*

B cmamove paccmompeHrol cnocoowl U3zeomoejienua  niarnuieso0co mpuxkomaxica t[)ymeposalmozo
nepenjiemenus nymu CHUNICECHUA MAMEPUAIOEMKOCIU MPUKOMAIICHBIX NOJIOMEH. l(e./lblo uccne008aHUs A6Aemcs
CHUJICeHue Mamepuaﬂoé'Mkocmu uzoenuii npu COXpaHeHuu IKCn1yamayuoOHHblX, CZUCUCHUYECKUX U ICMEeMUYECKUX
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C80IiCME npu RPoOU3B00CmEe MPUKOMANCHBIX noomeH. B pesynvmame rkcnepumenmanvHoil paoomol usyueHsl
MexXHON02UYeCKUEe 603MOICHOCMU NI0CK08A3a1bHoU mawunbl KH-323D u évipabomansl Hosble 6udbl nitouies02o
mpukomasica gymeposannozo nepennemenusn. CpagHueas 00vemMHyl0 RIOMHOCHMb HIIOUIE6020 MPUKOMAIICA
YOUHEHHbIMU  (YMEPHBIMU NPOMANCKAMU C OCHOGHBIM 0OA308bIM nepenjiemenuem, GUOHO, HUMO HaAIUuUe
YOUHEHHBIX (YMEPHBIX NPOMANCEK 6 CMPYKmype MPUKOMAiica Yeenuydusaem MmMoOAWURY MPUKOmax3ca u
CHujcaem 00vemHuyl0 naommuocms. Bozdyxonponuuaemocmov naouwieoco mpuxomayca  Qymeposannozo
nepeniemenus N0 CPAGHEHUI0 C 0A308bIM NepeniemeHuemM 3HAYUMENbHO MeHbule. YCmanosneno, 4mo
Koahpuuuenmot  6030yxonponuyaemocmu Moxcno cuuzumo 00 33,1% (46,3-66,9 cm/em*cex) 3a cuem
Pe2ynuposanusn ONunbl HUmMeil ymepHvIX NPOMANHCEK NAIOULEE020 MPUKOMANHCA YMEPOBAHH020 Nepenienenu.
Buiseoennt ypasnenus pezpeccuu 01 onpedenenusn 3a6UCUMOCHU 00bEMHOT NIOMHOCIMU, PA3DbIEHON Hazpy3Ku (RO
OnuHe u wupuHe) U NOKA3amensn 6030yXONPOHUUAEMOCIU MPUKOMANCHOZ0 ROIOMHA OM MEXHON0ZUYECKUX
daxkmopos. Mamemamuueckue modenu cmpounucw 6 Excel c ucnonvzoseanuem ypasnenuii pecpeccuu. Pesynvmamut
UCCNIe006aNUIll NO360TIAIOM YAYUWIUMDL KAYeCmeo U NOmpedumenbcKue Ceoucmea MmMpuUKOMAdNCHLIX U30e1ull,
6blOpams nepedosvie NPOU3B00CH BEHHbIE MEXHON0ZUU O UX RPOU3BOOCH6A.

KiroueBble cj10Ba: TPHKOTaKHbIE MOJIOTHA, CTPYKTYPA, ILIIOLIEBOe IepelieTeHue, QyTepHble
NPOTSIZKKH, 00beMHAasl IJIOTHOCTD.

MATEPHAI CBIABIMJIBLIBIFBI TOMEH ITYJIII OPIM/I TPUKOTAXK
KAUMAJIAPBIHBIH ®U3NKA-MEXAHUKAJIBIK KACUETTEPIH 3EPTTEY

19.E. CAPBIFAEBA*, *M.Y. KYPAMBICOBA, *M.M. JDKYPUHCKAA,

(*M.X.dyaaru areinaarsl Tapas enipaik yausepcureri, Kazakeran, 080012, Tapas K., CyJieiiMenos kemeci, 7
2AIMAaThI TEXHOJIOTHSUIBLIK yHHBepcuTeT, Kazakcran, 050012,
AJamarsl K.,Tese 6u komeci, 100)
ABTOP-KOPPECTIOHICHTTIH dMEKTPOH/BIK TomTackl: elvira-ermek-@mail.ru*

Maxanaoa ¢ymep opimoi nyrniwt mpuxomajyxc KYpolUIbIMblH OHOIpY 20icmepi JHcoHe MPUKOMAdiC
HCAUMATIAPLIHBIY, ~ MAMEPUATT  CHUHBIMOBLIBIZBIH  MOMEHOEHY  JICOTI0apbl  KaApACMuIPuliobl. 3epmmey
HCYMBICBIHOA MPUKOMANC HCAUMANAPLIH OHOIPY 0apbICIHOA — IKCHIIYAMAUUAIBIK, ZUZUCHATIBIK MHCIHE
ICHMEMUKAIBIK, KACUEMMEPIH CAKMail 0mulpoin, OYilbIMOapObly MaAmepuaiobl WbI2bIHbIH A3AINY MAKCAMbL
Kotibli0vl. Ixcnepumenmmik ycymoic Homudicecinde KH — 323D oicazvik ghanzanvl moxKy mauiuHacblHoly
MEexXHOI02UANBIK MYMKIHOIKmepi 3epmmenin, (hymep opimoi nyniut mpuKkomayc HeaumanapblHolHbIH HCAHa
mypnepi onoipindi. ¥zapmoinzan ghymepni cozoanapol éap pymepii mpuxomarcoviyy KoaemoiK mul2oi30b12biH
Heci3ei (hymepni mpuxkomadicoen canvicmvlpa omovipvin, Qymepai MpUKOMAai*covlyy KYPbLIbIMbIHOA
Y3apmolizan  co30anapoviy, 00aybl MPUKOMANCObIH KATbIHObIZLIH APMMBIPLIN, KOJIEMOI MbI2bl30bI2bIH
meomendememinine ko3 ycemkizyze 601a0vt. Qymep opimoi nyiui MpUKomadrcovly, aya Omxizeiuimizi nezizei
opiMmen canvicmulpeanoa aumapiavikmail momen. Kuvicmoipoinzan goymep opimoi nyniwe mpuxomasyic yulin
dymep cozbanapvinviy y36IHOBIZLIN pemmey apKbUIbl aya OmKizzimmix kodgguuuenmmepin 33,1% (46,3-
66,9 cm® / em? + cex) Oeiiin momendemyze Gonamuinst anvikmanosl. TpuKomasic yHcaimacvinviy KonemoiK
MbIZbI3ObILIHGIH, Y3i1y JHCYKMeMECiHiy, (Y3bIHObIZbl MeH eHi OOUbIHWA) JiCoHe aya OMmKIi3iumiK
KOpCemKiuiniy ~ MeXHONOcUANbIK (axmopnapza mayenoinicin amvlkmay yuiin pezpeccus meHoeynepi
wivizapolnovt. Pecpeccus menoeynepi aprwinst Excel oazoapnamacelnoa mamemamuxanvlK mooenboepi
mMypeei3vinonl.  3epmmey Hamudicenepi MpUuUKomayc OyibIMOAPLIHbIY CANACl MEH MYMbIHYUbLIbIK
Kacuemmepin jcakcapmyzd, o0aaposl OHOIpY Yuwiin dceminodipineen OHOIpic MexXHON02UANAPLIH MAanOay2a
MYMKIHOIK Depeoi.

Herisri ce3nep: TpukoTaK )kaliMajiapbl, KYpbLIbIMbI, YJIiII 6piMi, ¢hyTep co3danapsl, KeJaeMaik
TBIFBI3ABIK,.

Introduction of new types of high-quality products, impro-
In modern conditions of market economy vement and frequent renewal of product asso-
development and aggravation of competitive rtment, ability to quickly respond to market needs.
struggle the determining factors of successful In recent years, more and more volume is
activity of enterprises are their work on creation occupied by knitted clothing, which can be
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explained by good consumer properties of knitted
products and high technical and economic
indicators of its production [1].

The relevance of the work is due to the
solution of problems aimed at further
development of the theory of weaves and
methodology of synthesis (design) of new knitted
fabrics, providing the possibility of significant
expansion of the range of knitted fabrics, the
introduction of modern design methods in the
practice of knitwear production, ensuring the
quality of knitted products. The work is also
related to the development of new areas of
knowledge aimed at improving the technology of
knitted production, in particular, based on a
systematic approach to the study and design of
knitted weaves.

Nowadays in knitting production a lot of
work is being done to reduce the consumption of
textile yarns per unit of a product. The experience
on creation of knitted fabric characterized by
reduced material intensity has been accumulated.
Therefore, the set task of development of rational
structures and research of properties of
lightweight knitted fabrics of pressed, combined
and plush weaves for outerwear, as well as
scientific substantiation generalizing practical
experience is actual [2].

In knitwear production, the main tools are
continuous innovative shifts in the field of
expanding looping functions (Shima Seiki) and, as
a consequence, the creation of new structures and
new 3D knitting possibilities. Creation of new
technologies using large diameter circular knitting
machines with a wider range of thicknesses and
types of yarn, increasing the class of machines up
to 50 and reducing material intensity with
increasing productivity (per day up to 250...400

kg), on the other hand, reducing the class to 1.5...2
for knitting of outerwear, household textiles [3].

In the theory of knitting, there is not enough
scientifically grounded research summarizing
practical experience, and in the published
materials the features of structure and properties
of knitted fabrics are studied mainly, but the
meaning remains unexplored. The question of
obtaining knitted fabrics with high consumer and
hygienic properties and reduced material intensity
is poorly studied.

Therefore, the purpose of the research work
is to develop a systematic approach to the choice
of methods of rational use of raw materials in the
production of knitted fabrics with reduced
material intensity through structural synthesis of
lightweight variants of basic structures, providing
the demand of the population with high-quality
knitted products with improved hygienic and
consumer  properties and improving the
technology of their production.

Materials and research methods

To expand the assortment of knitted fabrics
and maximize the use of technological capabilities
of flat-fanging machine type KN-323D 3 variants
of structure and methods of production of plush
knitted fabric of lined weave were developed,
cotton yarn T = 20 tex x 3 was used as raw
material.

A lined knitted fabric with a regular-length
fouter broach was chosen as the base weave
(Variant -1).

The structure and graphical recordings of II,
Il, and IV variants of the plush knitted lined
weave are shown in Figures 1,2,3,. The knitted
fabric consists of ground loops 1 and of elongated
plush broaches 2.
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Figure 1 - Structure and graphical recording of the Il variant of the lined plush knitted fabric

All variants of the plush knitted fabric
interlooping were developed under the same

205

conditions: the tension, yarn culling depth, and
pull-off force of the knitted fabric were the same.
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Figure 2 - Structure and graphical recording of the 111 variant of the lined plush knitted fabric

The length of the fouter broaches in the
knitted fabric is the same as that of the teddy,
because during their formation the fouter thread is
curled by the needles of another needle.
Therefore, the resulting knitted fabric can be used
without the pile operation.

Technological parameters, physical and
mechanical properties of knitted samples were

..\\
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determined in accordance with the current
standards: surface density of knitted fabrics, g/m?
ISO 7211-2, thickness - 1SO 5084; breaking
characteristics, 1ISO 3801, GOST 3813-72, GOST
8847-85; air permeability 1SO 9237, humidity
GOST 8845-87.

"

Figure 3 - Structure and graphical recording of the IV variant of the lined plush knitted fabric

Literature review.

Nowadays, the trend of using different
weave structures to reduce material consumption
is widely applied in the knitting industry. Many
researchers both in our country and abroad are
engaged in expanding the range and improving
the quality of knitted products, creating new
designs and effective methods of knitting knitted
products with optimal parameters [4, 5, 6].

The advantages of plush knitted fabrics
include the firm fixation of pile loops in the
ground structure, the simplicity of producing
fabrics with both loop and cut pile at high
productivity of machines, the possibility of
obtaining a variety of patterns.

Significant research in this field belongs to
Prof. A.S. Dalidovich, Prof. I.I. Shalov, Prof. L.A.
Kudryavin, Prof. F.A. Moiseenko, Prof. E.P.
Pospelov, Prof. M.M. Mukimov and their students.

M.M. Mukimov [43], in order to reduce the
consumption of raw materials, when producing
plush knitted fabric of platting-fine weave with
double-sided broaches, includes in the structure of
the knitted fabric loop rows of smoothing. The
surface density of the plush knitted fabric is
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reduced by changing the structure of the basic
weave and the number of plush broaches on the
surface of the fabric.

As a result of the conducted research the
development of plush knitted fabric on the basis
of incomplete weave expands the assortment of
knitted fabrics, and the presence of elongated
pressed sketches and stretches in the structure of
knitted fabric increases the form stability of the
fabric and reduces the consumption of raw
materials in its production. The conducted
researches in the field of form-stability of plush
knitted fabrics have shown that it is necessary to
use elastic yarns, especially as ground yarns, for
the manufacture of form-stable knitted fabrics.
The elasticity of yarns has a great influence on the
form-fitting of knitted fabrics. The smaller will be
the share of retarded processes (residual strain) in
the total relaxation process of the vyarn
deformation, the greater will be the strain
relaxation rate and the higher will be the share of
its elastic strain [8].

Studies have established that the
introduction of elements highly oriented in the
stretch direction into the structure of the basic
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weave reduces the length and width, as well as
decreases the surface density, and increases the
strength of knitted fabric. The main properties that
determine the stability of its properties under
stretching include shrinkage, stiffness, irreversible
and reversible deformations. It has been found
that the introduction of jacquard and press loops
into the knitted fabric structure and changing their
number in the weave pattern increases the stability
of plush knitted fabric [9].

In [10] the peculiarities of the technology of
producing plush weave plaid knitted fabric with
plated fixation of plush yarn on a flat knitting
knitting machine using the process of looping
without couching are considered.

Based on the study [11] of the ability of
hybrid plush knitwear to absorb moisture, a three-
layer structure of such knitwear with a "dryness
effect" created by using hydrophilic and
hydrophobic fibers is proposed. A material for the
manufacture of hybrid plush knitwear, which
allows the maximum realization of the moisture
content limit with the "dryness effect", is
recommended.

Scientists [12] have developed a technology
for the production of three-, four- and five-weave
knitted fabrics on a flat knitting machine of
"Shima-Seiki" type (Japan). The results of
research, worked out samples showed that
depending on the weave rapport, increases the
surface density of knitted fabric and its thickness
compared to the basic weave (biclastic) with the
same filling PAN 31tex x2.

The study of the fabrics produced on the
round-turn machine SPG 10 kl., where cotton yarn
of linear density 18.5 tex x4 is used as the priming
yarn, showed that with increasing the percentage
of press loops in the rapport of the double-fold
weave from 7 to 25% the intensity of increase in
the knitted fabric surface density gradually
decreases, and the intensity of increase in the
knitted fabric thickness increases [13].

There is a tendency to develop methods for
predicting the structure and properties of woven
fabrics at the preliminary design stage without re-
sorting to the production of full-scale samples due
to the high cost of the latter.

Computer modeling of double-sided plush
allows to save time and create a high-quality de-
sign. Based on the basic analysis of jacquard prin-
ciples, a method for fast 3D modeling of knitted
plush fabrics using geometric method on a
graphics processor was proposed [14]. In the fol-
lowing research work [15] a set of CAD system
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was developed in order to realize the rapid design
of double-needle bar short pile fabric.

[16] research was aimed at selecting the
most adequate designs for winter outerwear. Ex-
perimental work was carried out to determine the
influence of different weave structures. As a result
of variance analysis, it was found that the influ-
ence of the pile weave structure on the functional
properties of knitted fabrics is quite significant.
The results show that the air permeability is main-
ly affected by the woven structure parameters, but
the change of processing parameters has a great
influence on the wetting angle [17].

To realize the function of computer model-
ing of jacquard cotton fabric, a mathematical mod-
eling method based on texture synthesis is pro-
posed, and the basic model and principle of texture
synthesis algorithm are studied [18].

Mayer produces circular knitting machines
for producing plush knitted fabrics with reduced
material intensity [50]. It is noted that plush fabric
is versatile in terms of its application. It is used not
only for the manufacture of fashion products, but
also for the manufacture of sportswear, lei-
surewear, as well as a material for upholstery of
furniture and car interiors.

Results and discussion

Experimental samples of knitted fabrics were
developed on a flat knitting machine in order to
compare new structures of cotton knitted fabrics in
terms of physical and mechanical properties. The
physical and mechanical properties of the developed
samples were investigated according to the standard.
The obtained results are presented in Table 1.

The air permeability of the plush knitted fab-
ric of the lined interloping in comparison with the
basic interloping is significantly lower among the
samples of plush knitted fabric of the lined inter-
looping, the lowest air permeability has variant I11.

The air permeability of this variant is 46.3
cm®¥cm? sec, 33.1% less compared to the basic inter-
looping. The change of dressing leads to a change in
the physical and mechanical properties of the plush
knitted fabric of the lined interlooping.

The abrasion test results of the knitted fab-
rics show that the abrasion resistance of the de-
veloped plush knitted fabrics of the lined interlop-
ing is greater than that of the basic interlooping.
The abrasion resistance of these variants varies
from 15000 to 36000 cycles. The highest abrasion
resistance of the Il variant of plush knitted lined
interlooping is 36000 cycles, 45.5% more than the
basic interlooping.
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Table 1 - Indicators of physical and mechanical properties of plush knitted fabrics
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The breaking load along the length of the
plush knitted fabric of the lined interlooping var-
ies from 294.5 to 317.4N. The strongest is the 11
variant of the plush knitted fabric, where the
breaking load along the length is 317.4N, 4.9%
higher than that of the basic interlooping .

The shrinkage along the length of the pro-
posed plush knitted fouter interlooping varies
from 11 to 12 %.

In conclusion, it should be noted that the
recommended variants of samples of plush knit-
wear of fouter interlooping have improved indica-
tors of technological parameters.

Comparing the volumetric density of the
lined knitted fabric with elongated lined broaches
with the basic lined knitted fabric, it can be seen
that the presence of elongated broaches in the
structure of the lined knitted fabric increases the
thickness and decreases the volumetric density of
the knitted fabric.

Table 2 - Coefficients of the regression equation

In addition, in the fourth variant, the for-
mation of fouter drafts through the needle leads to
a stronger fixation of the fouter thread in the knit-
ted fabric ground, as a consequence of this im-
provement of form-stable, heat-protective, as well
as consumer properties of the knitted fabric.

The obtained knitted fabric can be success-
fully used for the manufacture of outerwear and
children's assortment.

The experiments were conducted according
to the plan KONO-2 to study the influence of
technological parameters on the bulk density of
knitted fabric, breaking load (in length and width)
and air permeability index [19].

The found coefficients of the regression
equation are included in Table 2. The regression
equation  describing the dependence  of
technological parameters affecting the bulk
density of knitted fabric, breaking load (length
and width) and air permeability was created.

BO Bl | B2 B3 B4 BS
333,006 | 2,13 | 58 | 4,75 | 0,83 | -4,17
42,42 | -54 | 3,03 | -0,77 | 3,13 9,6
305,56 | 4,27 | 0,29 | 1,15 -2,3 | -3,75
1984 |362|215| -2,4 9,46 | 6,51

Y = 333,006+ 2,13*X1+5,8%X; + 4,75*X,*Xz + 0,83*X1 2 - 4,17*X,2
Y =42,42--5,4*X1+3,03*X2-0,77* X1* X-3,13*X%+9,6*X;?

Y = 305,56+ 4,27*X1-0,29*X, + 1,15*X1*X;-2,3*X1 2-3,75*X; 2

Y =198,4-3,62*X1-2,15%X,-2,4* X1* X2+9,46*X,2+6,51*X>
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Figures 4-7 show a mathematical model of the dependence of technological parameters on the bulk density of knitted
fabric, breaking load (length and width) and air permeability index.

density, mg/em?

Susface density of knitted fabric, g/m?

Figure 4 - Dependence of knitted fabric
technological parameters

]
5
Breaking load (along th lengtinwise), N

385,
388,70
- 41380

Surface density of knitted fabric, g/m?

bulk density on

LI

Surface density of knitted fabric, g/m?

Figure 5 - Dependence of air permeability of knitted
fabrics on technological parameters

Breuking loud (along the widt), N

Surface density of knitted fabric, g/m?

Figure 6 - Dependence of breaking load of knitted fabric (by Figure 7 - Dependence of breaking load of knitted fabric

length) on technological parameters

Conclusion

To obtain knitted fabrics with reduced
material consumption due to the change of
structure the possibility of using plush fouter
knitted fabric was considered.

As a result of experimental work the
technological capabilities of flat knitting machine
KH — 323D were studied and new types of cotton
knitted fabrics of fouter weave were produced.
Comparing the volume density of the lined knitted
fabric with elongated fouter broaches with the
basic lined knitted fabric, it is possible to make
sure that the presence of elongated broaches in the
structure of the lined knitted fabric increases the
thickness and decreases the volume density of the
knitted fabric.

The air permeability of the plush knitted
fabric of the lined weave compared to the basic
weave is much less. It is found that the air
permeability coefficients can be reduced to 33.1%
(46.3-66.9 cm3/cm2-sec) by adjusting the length
of fouter broaches of combined plush cotton
knitted fabric.

Regression equations were derived to
determine the dependence of volume density,
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(width) on technological parameters

breaking load (length and width) and air
permeability index of knitted fabric on
technological factors. Mathematical models were
built in Excel program using regression equations.
The research results allow to improve the quality
and consumer properties of knitted products, to
choose advanced production technologies for their
production.
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byn maxanaoa zudpomexnukanvik Kypoulablcmapoa mexHuKaabvlK Kbl3Mem Kopcemy yuilin mepen mewizze
CYHR2YIPIIK HCYMbICMAPBIH JHCYP2i3Yy Ke3iHoe HeadOblKmblH, CeHIMOINIZIN JHcane omip Kayincizoicin KamMmamacols emy
YWiin cyH2yip Kocmiomoepiniy, nakemmepiniy Kypamoac 00aiKkmepin Kaiblnmacmolpy2a KamvlCHibl MAManHoapoObly
Cayannamansly cayaiHamacvlHvly, Hamudicenepi oepinzen. byn zepmmeynepoin maxkcamol Kop2anvic Kacuemmepi
JHCo2apuvl JHcana CyH2yip Kocmiomin dicacay Kesinde Oipinwi Kezekmezi 3epmmeynepoi Kaxicem ememin Hezi3zi
Kopcemkimmepoi anvikmay 6010bl. Cayannamaza cyneyip Kvizmeminiy 50 mamanvt kamvicmol. Cayannama namu-
Jcenepi cmanoapmmol d0icmepmen oHoendi. Capanwvliapovly niKipiHuie, eH MAHBI30bICHL X4 — MAMEPUATObIH
KYpoliblmbl, KeyeKminici MeH KaablHObIZbIH ecKepy, Xs — KocoliambvlH micicmepoiny Oepikmizi men cy omkizoeii-
minoici, X3 — cepnimoinik (co3vinzoiuumslk) syncone Xs — mo3yea me3simoinizi w=0,79>0,6 caiikecmik koIpdpuuyen-
mimen capanwiplnapovly nikipaepi apacvlnoa dyncemkinikmi Kenicimoi Kepcemeodi. Anvinzan Hamudicenep mepew
memnizoezi Kaciou rncazdaunapoa CyH2yipoiy Makcumanovl Kayincizoicin Kammamacwvls ememin apuaivl cyH2yip Ko-
CmMIOMIH Jcacay 0ouivinuia 3epmmeyiepoin 6acelm 6aIMmapvii AHBIKMAObL.

Herisri ce3aep: pa3psiaTap KOCBIHABICHI, KOPCETKIL, caiMaK K03 uuueHTi, kyieaisik, panr
AuarpaMMmachl, paspsiiTbIK MOH, capanibl mikipi, CyHryip, ko3¢ duunenr.

MECHANISM OF FORMATION OF FUNCTIONAL COMPONENTS OF
DIVING SUIT COVER WITH INCREASED PROTECTIVE PROPERTIES

Z.U. ZUFAROVA*, 1?S.SH. TASHPULATOV, I.G. SHIN, 3.V. CHERUNOVA

(* Tashkent Institute of Textile and Light Industry, Republic of Uzbekistan, 100100,
Tashkent, Shokhjakhon Street, 5
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3 Don State Technical University, Russian Federation, 346500, Rostov region, Shakhty, Shevchenko Street, 147)
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This article presents the results of a questionnaire survey of specialists regarding the formation of compo-
nents of diving suit packages to ensure the reliability of equipment and life safety when carrying out deep-sea diving
for maintenance in hydraulic structures. The purpose of these studies was to identify the main indicators that require
priority research items when creating a new diving suit with increased protective properties. 50 diving service spe-
cialists took part in the survey. The survey results were processed using standard methods. According to experts, the
most significant are X4 - material structure, porosity and thickness considerations, Xs - strength and waterproofness
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of connecting seams, Xs - elasticity (extensibility) and Xs - wear resistance with a concordance coefficient
w=0.79>0.6 showing sufficient agreement between expert opinions. The results obtained revealed the priority areas
of research for the development of a special diving suit that ensures maximum safety for a diver in deep-sea profes-

sional conditions.

Keywords: sum of ranks, indicator, weight coefficient, consistency, rank diagram, rank value,

expert opinion, diver, coefficient.

Beeoenue

Ha coBpemMeHHOM »3Tame pas3BUTHSA IIPO-
MBILUICHHOCTH aKTYaJIbHBIMH SIBJISIFOTCSI BOIIPOCHI
pacipeHnss acCOpTUMEHTa NPONYKIWHU, YIyd-
LICHUS! KA4ecTBa BBIIYCKAGMbIX HM3ACIMH MU IIO-
BBITIICHUST SKOHOMUYECKOH 3()(PEKTUBHOCTH Ipo-
u3BojacTBa. OIHUM U3 TOAXOJOB K PEIICHHIO
JAHHOW 3aJa4M SIBJISETCS ONTUMM3aLUs Ipolecca
(dbopMHpOoBaHUs AeTalell U COBEPIICHCTBOBAHUE
TEXHOJIOTHH M3TOTOBJICHHS CIICHATH3NPOBAHHBIX
n3nenui [1, 2].

OnTtrMH3anysa TPON3BOACTBA MIBEWHBIX U3-
JeNTuil BKITIO4aeT B ce0sl pelIeHue 3ajad, Harnpas-
JICHHBIX Ha PacUIMPEHUE acCOPTHMEHTa MPOIYyK-
LUM, TOBBILICHUE KadecTBAa XapaKTEPUCTHUK U
HaAE&KHOCTU NMPOIAYKLHUH, a TAaKXKE PasyMHOE HC-
M0JIb30BaHUE KOMIIOHEHTOB [3].

I'mapokocTioM, Kak OCHOBHOM 3JIEMEHT
SKUIMPOBKH BOJO0JIA30B, UTPAET PELIAIOLIYIO POJIb
B obecrieueHnH 0€30MAaCHOCTH U HaI&KHOCTH MIPU
BBIMTOJIHEHUN CIIACATENILHBIX ONepalyii, TeXHHYe-
CKuX pa0oT M MOJABOIHBIX MOrpyxeHuil. s uz-
TOTOBJICHUSI THIPOKOCTIOMA IPHMEHSIOTCS pas-
JUYHBIE KOMIIOHEHTHl W COBPEMEHHBIE TEXHOJIO-
MU TPU HCIOJIBb30BAaHHH COBPEMEHHOIO 000py-
noBanus.[4].

IIpoBenénHbie HccieIOBaHUS 1O BU3Yyallb-
HOW OIICHKe, HaA&KHOCTM M 0E30MacHOCTH KO-
CTIOMOB JJIsI BOAOJIa30B IOKA3bIBAIOT, YTO TEKY-
mas WCHojib3yeMasl SKHITMPOBKA HMMEET 3HauH-
TeJNbHbIE HEJAOCTaTKH B (PYHKIIMOHATIHHOCTH 000-
pynoBanust [5, 6]. Ipu 3TOM HagEKHOCTH B 3HA-
YUTEIBHOW CTENEHH 3aBUCHUT OT criocoba (hopmu-
pOBaHUsI KOMIIOHEHTOB OCHOBHBIX JIETallell 1 TeX-
HOJIOTHsSI U3TOTOBIICHUsI KocTioMa [7]. TloaBomHbIe
TEXHUYECKHUEe PadOThl TMPOBOIATCA Ha pasHbIX
rIyOWHaX, BOJOJIa3aM, MPHUXOIUTCS paboTarh B
pa3HbIX BHENIHHUX YCIOBUIX. MHOTIA puXxouTes
BBITIOJIHATH PaOOTHI Kak B OTKPBITHIX, TaK U B 3a-
KPBITBIX TIPOCTPAHCTBAX U B Pa3HBIX TEMIIEPATYP-
HBIX ycroBusix [8-10].

OmnacHele ¥ BpenHbIE NPOU3BOJICTBEHHBIC
¢axropsl, cornacao 'OCT 12.0.003:

¢m3nyeckue (PakTOpHI: TOBBIIMIEHHAS WU
MOHM)KEHHAsI TEMIIEpaTypa Cpe/bl; NOBBIIICHHBIN
YpOBEHb IlIyMa, BUOpauuu; 3aTpyJHEHUE [bIXa-
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HUSI; OTCYTCTBUE WJIM HEJOCTATOK OCBEILECHHS WIN
€ro OTCYTCTBHE;

- XHUMUYecKre (aKTOphl: KHCIOTBHI, CAKHE
ménoyy,

- icuxoduzndeckne (HakTopsl: PpU3NIeCKre
HEPBHO-TICUXMUYECKHE MEPerpy3KH, IepeHarpsKe-
HHE aHAJTU3aTOPOB,;

- Ouomornveckue (paKTOpHI: BO3ICHCTBHE
OKpY>Karolei cpelbl, BO3MOXKHOCTb CTOJIKHOBE-
HUsSL C (haKTOpaMH, OTPaBISIONMMH BOAY WIH
BO3/yX, YTO MPHUBOJIUT K yTpaTe pabOTOCIOCOO-
mocru [11].

A Takke YCTaHOBIIEHBI (aKTOpbl pHCKa
YCIOBUH TIPOCTPAHCTBA, TAE OCYLICCTBISETCS
9KCIUTyaTalys u3Aenaus (BOOHOE MPOCTPAHCTBO,
THIIPOCTATHUECKOE JaBJICHHE, TeMIeparypa, Kuc-
JIOpOA, BpEIHbIC ra3bl, XUMHYECCKHE BEIICCTBA U
Oaktepuu, u T. 1.) [12].

st MpoeKTHpOBaHKsl COBPEMEHHOTO THIPO-
KOCTIOMa C o0ecriedeHreM MHAWBUIYaJIbHON 3allli-
THI, & TAKKe ISl BBISIBJICHUSI aKTYaJIbHBIX PEILICHUH
IUTsL BOZOJIA30B, MPOBOMISILINX CHACATEeIbHBIE U TeX-
HUYECKHE pa0OThl, HaMH OBUI TIPOBEJCH aHajIn3
PBIHKa BOJIOJIA3HBIX KOCTIOMOB B MHpE.

MupoBas Hayka BenéT pa3pabOTKH B
HaNpaBICHUH TEKCTHIIBHOH MPOMBIIIJIEHHOCTH.
Cospmatorcsi  pazHooOpa3Hble  (YHKIHMOHAIBHBIE
MaTepHajbl, IO3BOJIIOLINE CO3/aTh BBICOKHE
KoMGOpPTHBIE ycI0BuUs Ui moTpedureneid. B nan-
HOM ClTy4yae JUIs MOBBIIICHHS 3alllUTHBIX CBOMCTB
U HaJI&KHOCTH OT Pa3IMYHBIX BHEIIHUX (AaKTOPOB
1 YMEHBIIECHUS UX BO3ACUCTBUI HA YEJIOBEKA IOJ
BOJOU CO3[aH CIELMaJIbHBINA BCIIEHEHHBIM MaTe-
pHal TUTIa KHEOTIPEH».

Mamepuanvt u Memoovl UCC1€008AHUIL.

Hns pa3paboTKM THAPOKOCTIOMA, MpeaHa-
3HAYEHHOTO JUUISl TPOBEICHHS TEXHHYSCKHX U
criacaTeNbHbIX padoT, ObUI TPOBENEH AHKETHBIN
OTIPOC CIIEIMATUCTOB. B KauecTBe 3KCIEPTOB BHI-
crynamu paboraukn MUC, mpodeccnoHanbHbIE
3apyOeKHbIC U MECTHBIE BO01a3bI [ 13].

OKcrepTHbIE OLEHKH KO3((UIHEHTOB Be-
comocTu nokasarenei ¢gakropos [14, 15, 16], ot-
PaKAIOMIUX PSJT BOXHEHIUX (YHKIMOHAIBHBIX
CBOWCTB  CHPOEKTHPOBAHHOTO THIPOKOCTIOMA,
OBbUIN BBISIBJIEHBI C IOMOILBIO HECKOJIBKUX ATAIOB:

- OpraHu3aIysl OTpoca U ero MpoBeJIeHNE;
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- MaTeMaTHueckas o0paboTka pe3yabTaToB X3-D71acTHYHOCTH (PACTHKUMOCTD);
orpoca u pacueT Kod(pPHUIMEHTOB BECOMOCTH; X4- CTpyKTypa MaTepuaia, MOPHCTOCTh H
- aHaJIN3 TMOJTYYCHHBIX PE3yIbTaTOB. YYET TONIIUHBI,
Umncno sSKCmepToB M B COOTBETCTBHH C X5- HI3HOCOCTOHKOCTB;
I'OCT 23554.1-79 nomkHO OBITH He MeHee 6. B Xe- HApY’KHAS U BHYTPEHHASA MTPOKIIA/IKA;
IepBoil Tpad)e aHKETHI MEPEUHCIIIIOTCS BCE N TI0- X7- IW3aiiH U TONOJIHUTEIBHBIE aKCECCYAPBL;
Kazarenedl (akTOpOB, COCTaBIAIOUIMX KOMILIEKC Xg- TPOYHOCTH M BOJOHEIPOHHLIAEMOCTD
9KCIUTyaTallHOHHBIX, (hU3HKO-MEXaHUYECKUX, COCIUHUTEIIHLHBIX IIIBOB;
KOHCTPYKTOPCKHX M TEXHOJOTHMYECKUX CBOWCTB, DKcnepTsl BO BTOpOW rpade OIEeHMBAIOT Be-
MPEIBSABIISIONIAX K THAPOKOCTIOMY. COMOCTh Ka)KAOTO II0Ka3aTeNs, MCIONb3Yys pPaHro-
AHKETHBIA OIPOC MPOBOAWICS C TOMOIIBIO Byro mkainy ot 10 1o 0 ¢ unrepsaniom 0,5. Haubo-
OHJIAallH ompoca M TMEPCOHAIBHOTO HWHTEPBBIO. Jiee 3HaYMMBbI MoKa3aTeab MOIy4aeT paHr 1 U Ko-
YuuThIBas, 94TO THAPOKOCTIOMBI TIPH paboTe MO a¢dument 10, cneayromuii o BaXXHOCTH - paHT 2
BOJIOM MOJBEPraloTCsl pa3iuYHbIM MEXaHHYECKHM u T.0. Ecnu BecoMOCTh HECKONBKUX IMOKazaTenen
BO3JICHCTBHSIM, HA OCHOBE BBISIBIICHHBIX KIFOUe- CUMTAETCS OJJMTHAKOBOW, IM TIPUCBAWBAIOTCS OJTFHA-
BBIX TIOKa3aTellell BBIJENIEHBI TJIABHBIE (HaKTOPHI KOBBIE PaHTH, TIPH 3TOM KOA(PPHUIIUEHTH BECOMOCTH
(Xn), BIMsIIOIIME HAa HaAEKHOCTh M KaYECTBO TU- MOryT paznuuarbes. [Ipu oneHke nokasareneit oqu-
pokoctioma (nN=8): HAKOBBIMH PaHTaMH HEOOXOIMMO, YTOOBI CyMMma
X1- KOHCTPYKIIHS; panroB R Bcex mokasareneil ocraBajgach HEU3MEH-
X2- TOTIOJHUTEIIHHBIC AJICMEHTHI 3aII[UTHI; HOMH 111 KaXKJIOr0o j-ro JKCIIepTa.

n

Z R;; = 0,51n(n + 1)

= @
[pu uncne nokazateneit N=8 cymMmma paHTOB BCEX MOKa3aTesel sl KaXKI0ro SKCIepTa COCTaBHUT
n
ZR}-E =05x%x8(8+1) =36
= )
BeicunTaHHbIe 10 BceM M aHkeram (j=m- KOHKOpnamwu). [lpu xopomeMm corjacuu jaajiee
KOJIMYECKTBO JKCIEPTOB) PAHTOBBIC OIEHKH MO N PacCUMTHIBAIOT 3HAYCHUS KO3(D(PUIMEHTOB Beco-
MoKazatessiM 3aHOCAT B 00IIyt0 Tabi. 1, KOTOPYIO MOCTH Yi K&XJ0r0 (hakTopa.
WCTIONB3YIOT BHAaYale sl ONpeIeIeHus] Coriaco- Hdns  kaxmoro Qaxropa MOJCYUTHIBAIOT
BaHHOCTH MHEHHWH JKcnepToB (Kod(dummeHTa CYMMY PaHTOB 10 BEPTHKAJIH:
m
5=,
= ®3)
3HaueHue Sj oTpakaer cymmapHoe (o0ree) [IpoBepky 0OIIeH COrIACOBAHHOCTH MHE-
MHEHHE BCEX HKCIEPTOB O BECOMOCTH TMOKa3aTe- HUI 9KCTIEPTOB OCYMIECTBIISIFOT 1O KO3)QUITHECHTY
neit. Ilpu 3ToM Hambosiee 3HAYUMBIN MMOKa3aTelhb KOHKOpAauuu ®. JUis 3TOro cHayajla HaxonsT
Npy TAHHOM MeTojie pamxupoBanus [17] umeer CPEHIOI0 CYMMY PaHI'OB BCEX IOKa3aTese:
MUHMMAaJIbHOE 3HaueHue (S,=24), HanmMeHee 3Ha-
YUMBII — MakcuManbHoe 3HaueHue (S7=103).
n
§= Z Siln
i=1 (4)
Janee ompenenstor nuHeiinbe (Si-5)% 3Ha- TOBBIE OIICHKH, TO JUIS HUX BBIYMCIISIOT ITOKa3aTe-

YEHHSI CYMMBI Si BCEX JKCHEPTOB 1O KaKIOMY JI1 OZIMHAKOBOCTH 110 (hOpMyJIE:
MOKA3aTelo OT CPEJHEN CYMMBbI PAHIOB 5.

B cnywae, ecnu y OTHENBHBIX 3KCHEPTOB
(1=2; 8; 9; 11; 12; 14) umeroTcss OTUHAKOBBIC PAH-
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T= )6 )8 o

rae U-4ucio OLCHOK C OJMHAKOBBIMH paH- tji- 4KMCIO OJMHAKOBBIX PAaHTOB B KaXIOH
raMH B J-il CTpOKe, paBHOE YHCIY CJIaracMbX B OLICHKE
cymme (4); J-# cTpoke

T‘i=i[ti3—ti)/8= (2°—2)-6/8=45

(6)
Koaddumument cornacus (KOHKOpAALNN) SKCIIEPTOB ONPENEIISIOT 10 hopMyIIe
n I
E 1(51 —5)"'n
m =
23 m s
m-(n®*—n)—m2=I T
( ) ZI_ 1 4] 7)
5774 -8 78192
w=—0 = =0,79
147 (8% —8)-45 98779.5
PexomenmyempiM  3HaueHueM ko3 duimeHTa 3HaYMMOCTh TIONY4YeHHOTO Kod(hduumeHTa mpo-
KOHKOPJALMH, IPU KOTOPOM ONPEAEISIIOT KO- BEpSIIOT 10 Kputeputo Ilupcona
(UIMEHTHl BECOMOCTH Yi KaKIOTO TOKa3aTels,
seasiercss >0,6.
y=w -n(n—1) (8)
Pacuernoe 3nauenune koddunmenTa [Tnpcona 9KCIIEPTOB OTHOCHUTEIHHO CTETICHHW BIUSHUS (aK-
v 2=0,765"8(8-1) = 42,84 TOPOB COIJIACYETCS B COOTBETCTBHH C KO3 u-
Tabnuuynoe  3HaueHne K03 uUIMEHTa LUEHTOM KOHKopaanuu w=0,79.
IMupcona y %05 s cTeneHn cBoboasl  f=n-1=8- Ha puc. 1 mokazana cpemHss awarpamma
1=7 pasno 14,1 npu 5%-HOM ypOBHE 3HAYUMOCTH paHroB Juisi pacMoTpeHHbIX (akrtopoB (Xi....,
[4]. Tak kax y % y %005 BeIMUMHA G) 3HAYMMA W ...Xg), OTKyIa CIEIyeT, 4YTO pACNpENEIICHUE
MEXIY MHEHHSIMH DJKCIIEPTOB HMEECTCA CYIIec- OTHOCHUTCJIBHO PaBHOMCEPHOC, y6]:IBaHI/Ie Xapak-
TBeHHas CBs3b. Torma MoxxHO ¢ 95%-HOH noBEpH- TEPU3YCTCsI HEMOHOTOHHOCTBIO.

TEIIbHOU BCPOATHOCTHIO YTBECPKAATh, YTO MHCHUC

X, X X X

: . X Xy Xy X
0 : =

5

20+

601

801

100

110

Pucynok — 1 Cpenssisi iuarpaMmMa paHroB JiJisl pacCMaTpUBAEMbIX (JaKTOPOB

214



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

Tabnmma 1 - laHHBIe SKCTIEPTHO OIEHKH IS MTOACYETa KOdPPHUIIMEeHTa KOHKOPIAINH 1 3HAYCHHUS KO3 P PHUIIHEeHTa

BC€COMOCTH KaXXJ0T'0 IMOKa3aTeJist

Panr Rji mokasaress kauectsa Xi

Ne Benuuuna X1 Xo X3 X4 X5 Xs X7 Xsg Cymma
1 j=1 2 6 3 1 4 7 8 5 36
2 j=2 6 5 5 2 3 4 7 1 33
3 j=3 3 6 2 1 4 7 8 5 36
4 j=4 2 5 4 3 2 6 8 1 31
5 j=5 7 6 5 3 4 2 8 1 36
6 j=6 4 5 3 1 2 7 8 6 36
7 =7 2 8 3 5 6 4 7 1 36
8 j=8 3 6 2 1 5 3 7 5 32
9 j=9 5 2 4 1 5 7 6 3 33
10 j=10 7 6 2 1 4 5 8 3 36
11 j=11 7 6 2 2 3 4 8 1 33
12 j=12 5 2 4 1 5 7 6 3 33
13 j=13 2 6 3 1 4 7 8 5 36
14 j=14 5 2 4 1 5 7 6 3 33
15 Si 60 71 46 24 56 77 103 43 480
16 (Si-5) 26 37 12 -10 22 43 69 19
17 (Si-5)2 676 1369 144 | 100 | 484 | 1849 | 4761 | 361 9774
18 R(Si) 4 6 3 2 4 6 8 3 36
19 AR -2 0 0 -1 -1 1 0 2 7
20 AR; 2 -1 2 0 -2 -2 -1 -2 12
21 AR3 -1 0 -1 -1 -1 1 0 2 7
22 ARy -1 0 -1 -1 -1 1 0 2 7
23 ARs 3 0 2 1 -1 -4 0 -2 13
24 ARg 0 -1 0 -1 -3 1 0 3 9
25 ARy -2 2 0 3 1 -2 -1 -2 13
26 ARg -1 0 -1 -1 1 -3 -1 2 10
27 ARg 1 -4 1 -1 -1 1 -2 0 11
28 ARy 3 0 -1 -1 0 -1 0 0 6
29 ARy 3 0 -1 0 -1 -2 0 -2 9
30 AR12 1 -4 1 -1 1 1 -2 0 11
31 AR13 -2 0 0 -1 0 1 0 -2 6
32 4 3 -4 1 -1 1 1 -2 0 13
33 Sri 57 65 44 23 51 74 96 38 448
34 (Sri-BR) 1 9 -12 -33 -5 18 40 -18
¥ Grise)? 1 81 144 | 1089 | 25 | 324 | 1600 | 324 | P
36 R(Sri) 34

4 5 3 2 4 6 7 3
37 Ri- R(Sri) 2

0 1 0 0 0 0 1 0
38 d? 2

0 1 0 0 0 0 1 0
39 100/ Sg; 16,89

1,75 AR;11,54 2,27 4,35 1,96 1,35 1,04 2,63
40 Vi 1,00
0,10 0,09 0,13 0,26 0,12 0,08 0,06 0,16

Tak kak k0dQUIMEHT KOHKOpAAIUH
w =0,79>0,6 (xopomee coriacue), TO OTO
MO3BOJISIET TIeperTH K pacuéry ko3 UIMEHTOB
BecoMocTu yi kaxporo dakropa Xi. ist storo
HaXoJAT cpeiHee 3HaueHHe panra R(Si)) mo kaxk-
JIOMY TIOKa3aTellt0, BHICTABIIEHHOMY KaXKIBIM JKC-
neptom j=1...14

B 3aBHCHMOCTH OT CpEeHETO 3HAUCHUS paHra
MPOU3BOJAUTCS aOCONIOTHOE OTHOLICHHE paHra
ARj mo BceM mokaszarensiM M JHa€Tcs MOBTOPHAs
OLICHKa JIMHEWHOH M KBaJpPaTU4YHOM pa3HOCTU
CYMMBI PaHTOB Sgj M CPEIHETO 3HAUCHUS SR,
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3axnrouenue, 6b16000l.

TakumM 00pa3oM, aHa M3 TMONYYCHHBIX 3HA-
yeHnii Kol uimenToB Becomoctu i (Tabdm.l)
MOKa3bIBaeT, 4to (haktop X4 ¢ KOIPPHUIUECHTOM
v4=0,26 sBIETCS CaMBbIM BECOMBIM W 3HAYUMBIM,
MIPEBBIIIAIOIINM OCTAIbHBIE BEMYHHBI B 2 U 00-
Jiee pa3. BTOpbIM 1O BECOMOCTH SIBJISIOTCS TOKa-
3atenu Xg(ys=0,16) u X3(y3=0,13), cooTBeTCTBEH-
HO BBIPaXKarolye MPOYHOCTh, H3HOCOCTOMKOCTh U
BOJIOHETIPOHUIIAEMOCTh COCIMHUTENIBHBIX IBOB, a
TaKXKE NMACTUYHOCTH (PacTsHKUMOCTh). Cremyer
OTMETHUTh, YTO 3TH (HAKTOPhI CYIECTBEHHO BIIHS-
10T Ha (YHKIMOHAILHBIC CBONCTBa MPOEKTHPYE-
MOTO THIPOKOCTIOMA.,
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KAMBBLI OBJIBICHI KACOCIHNIPIMJIEP TABAHJIAPBIHBIH
AHTPOIIOMETPUSAJIBIK KOPCETKIIITEPIHIH EPEKINEJIIKTEPI
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JLX. FOCYIIOBA , b. AF3AJIBEKYJIbI* , C.E. MYHACHUIIOB
(M.X. dynartu areinaarsl Tapa3s enipaik ynuBepcureri, Kazakcran, Tapa3s, Tese 6u 60)

ABTOP-KOPPECIIOHICHTTIH AIIEKTPOH/IBIK TotmTackr: bekontiru@mail.ru*

AAK KUIMHIH bIHRATLIBLABIZBI-OYN AAK KUIMHIH CARACLIHbIN He2i32i KopcemKiuimepiniy Oipi, o1 0eneniy ocy
npoyecinoe madannvly KAIbINMbl HCYMbIC icmeyi MeH 0amyblH Kammamacwel3 emeodi. O3 kesecinde, madanHviH
Kaavlnmol yHcymuic icmeyi men 0amywvl OyKin OeHeHil Kaablnmbl Hca2oaiiblh aHbIKMaiovl, OumKeHi madanoazul
ayvimKynapoviyy naiida 6oyt OykKin deneoezi ayvimkynapea anwvin Keneodi. byn swcymvicma, Kamovin oonvicoinoy
MYpPLIHOAPBLIH  bIH2AINLL AAK KUIMMEH KAMMAMAChl3 emy makcamvinoa Kamovin ooavicvlnwly Hcacmapvina
3epmmey yucypeizindi. Kamowvin o00avicel dHcacmapvluvly MAOAHOAPLIHBLIY, OIULEMOEPIN  aHbIKmMaAy 00iibiHA
3epmmeynep cmanoapmmal 20icmeme O0UBIHUAA HCYPRI3iNoi. AaKmuly naanmozpammacvin any ywin 3D ckauepi
KO10anulnovl. Kamovin 007bicblHbIY MeKmenmepi MeH JHco2apbl 0Ky OpPbIHOAPLIHBIH OKYUIbLIAPbIMEH 0Oilim
anywolnap apacvinoa 15 nen 18 scac apanvizeinoazot 150 scacmapoviy madanoapvinolyy onuemoepin anvlKmay
MaKcamulnoa 3epmmeynep HCypeizindi. Onuiemoix 6enzinepoin apKaicvicol yuwiin yazioezi 6enciniy wamacovl MeH
032epiimizcin  cunammaimolh CMAMUCMUKANLIK napamempnep anvikmanoovl. Tabanuviy Hezizei onuemoix
Oenzinepi memn cacmapocnipimoep apacblHOAzbl OAUIAHBICHbL AHBIKMAY YWIH KOPPENAUUAIbIK KUCLIKIAD
mypevizeinovt. Taban onuwiemoepiniy 3epmmey nHamudicenepi Kazaxcman mypzolHOApbIlH bIH2AUbL AAK KUIMMEH
KamMmamacely emyze JHcoHe HCACOCHIPIMOEPOiH, AHAMOMUANLIK, (DUIUOIOZUATBIK JHCIHE NCUXOI0ZUATIBIK,
epeKkuienikmepin  eckepemin  21€YMEeMmIK-IKOHOMUKATIBIK,  HCA0QU0bl  JicaKcapmyaa MyMKIHOIK — Oepeoi.
Kacocnipimoepoiy mabdanoapeinviy o1uiemoepi mypanvt Oepincen manimemmepoi asak Kuim adpukanapwvinoa,
OPpMONEOUANBIK JHCIHE APHATILL AAK, KUIM miZy oHOipicinde Konoanyza 601a0vl.

Herizri ce3nep: antponomerpus, TadaH, asik KHMiM KaJbINITAPbI, asIK KUIM, 6JIIIeM/IIK
aACCOPTUMEHT, IVIAHTOrPaMMa.
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OCOBEHHOCTH AHTPOIIOMETPHYECKHUX MOKA3ATEJIEN
CTOII IOAPOCTKOB ) KAMBBIJICKOU OBJIACTHU

JILX. FOCYIIOBA, b. AB3AJIBEKYJIPI*, C.E. MYHACHUIIOB

(AO «Tapa3sckmii peruoHaabHbIH yHUBepcuTeT M. M.X. JlyjaaTm»,
Ka3zaxcran, 080000, r.Tapa3s, yi.Tose 6u 60)
DeKTpoHHas TI0YTa aBTopa Koppecmonaenta: bekontiru@mail.ru*

Yooocmeo 0b6ysu — 3mo odun u3z ocnoenvlx noxkazameneil Kkauecmea 00ysu, Komopoe obecneuusaem Hop-
Manvhoe YYHKYUOHUPOGAHUE U pA3gumue CMORbl 8 npoyecce pocma u 6 yeaom. B ceoio ouepeds, nopmanvhoe
dyuxyuonuposanue u pazeumue cmonvt onpedensiem HOPMAiIbHOE COCMOAHUE 6CE20 OPZARUIMA, MAK KAK noséjle-
HUe OMKIOHEHUIl 6 CHONEe NPUGOOUM K HAPYUWIEHUAM 60 écem opzanuzme. B pabome nposedenvt oomepovr cmon
myscuun Kazaxcmana ¢ uenvio paspabomku pasmepnozo accopmumenma o0ysu, HpOeKMUPOSGAHUS 00YEHBIX
K01000K U 00y8u ¢ payuoHanbHblMu pazmepuvimu noxazamenamu. QOmepvl cmon npo8oOUIUCH C UCRONb3OGAHUEM
KaK Cmanoapmmuozo, max u cospemennozo memooa 3D cxkanuposanus. B pezynomame 06mepos cmon pacuumansl
6apuAyUOHHble PAObL  PA3MEPHBIX NPUHAKOS, CMAmMUcmuyeckue OaHHble, KOPPEIAUYUOHHO-PEZPECCUOHHbIE
ypasHenus. AHAIU3 ROAYUEHHBIX OAHHBIX 6bINOJIHEH C UCNOABL308AHUEM MEMO006 MAMEMAMUYECKON CIAMUCmU-
Ku u npozpammuposanus. Pezynvmamol uccnedoseanus pazmepos Ccmon RO360AUAM YAYHUWIUML COUYUATbHO-
IKOHOMUUECKYIO CUMYAyuIo, Ymo evipajrcaemcs 6 odecnevenuu nacenenus Kazaxcmana yooonoi o6yevio, komo-
pas yuumoieana 0bl AHAMOMO-QU3UOIOZUYECKUE U RcUXonrozudeckue ocodennocmu myxncuun Kazaxcmana.
Ilpueedennvie dannvle pazmepos CMon 1I0HOUEN MO2Ym OblMb UCROABL308AHBL 8 OOYEHBIX (hadpuKax, opzanuzayunx
O ROWIUGY OPMONEOUUECKON U CREYUAILHOLL 008U,

KuroueBblie €10Ba: aHTPONIOMETPHUSI, CTONA, 00YBHbIe KOJIOJAKU,0TKJIOHEHUsI, IPUCIIOCO0JIeHus],
00yBb, pa3MepHBIH ACCOPTUMEHT, IJIAHTOrpaMMa.

FEATURES OF ANTHROPOMETRIC INDICATORS OF THE FEET
OF ADOLESCENTS OF ZHAMBYL REGION

L.KH. YUSSUPOVA, B. ABZALBEKULY*, S.E. MUNASIPOV

(AO «Taraz Regional University named after M.Kh. Dulaty», Kazakhstan,08000,Taraz, Tole bi st. 60)
Corresponding author e-mail: bekontiru@mail.ru*

The comfort of shoes is one of the main indicators of the quality of shoes, which ensures the normal function-
ing and development of the foot in the process of growth and in general. In turn, the normal functioning and devel-
opment of the foot determines the normal state of the whole organism, since the appearance of deviations in the foot
leads to disturbances throughout the body. In the work, measurements of the feet of young men of the Zhambyl re-
gion were carried out in order to develop a size range of shoes, design shoe lasts and shoes with rational dimensional
indicators. The measurements of the young men's feet were carried out using both standard and modern 3D scan-
ning methods. The measurements were carried out among schoolchildren and students of higher educational institu-
tions aged 15 to 18 years. As a result of measurements of young men's feet, variational series of dimensional charac-
teristics, statistical data, and correlation-regression equations were calculated. The analysis of the obtained data was
calculated using the methods of mathematical statistics and programming. The results of the study of the size of the
feet will improve the socio-economic situation, which is expressed in providing the population of Kazakhstan with
comfortable shoes that would take into account the anatomical, physiological and psychological characteristics of
young men in Kazakhstan. The given data on the size of the feet of young men can be used in shoe factories, organi-
zations for the tailoring of orthopedic and special shoes.

Keywords: anthropometry, foot, shoe pads, deviations, adaptations, shoes, size range, plantogram.

Kipicne HangapAaH >KacajblHFaH asK KHIMAEpIi TYTHI-

Kazipri yakpirra Kazakctan TypreIHIApHI- Hyna. CoHBIMEH KaTap OHJAW asK KHIMIEpIiH
HbIH OacbiM kemuuiiiri Keirait, Peceit, Koiprbis- ONINIEMIIK  aCCOPTUMEHTI  OTAaHIBIK  TYTHIH-
caH, O30ekcTaH xoHe TypKus enjiepiHeH UMIOPT- VIIBUIAPJBIH TaOaHAAPBIHBIH eJIeMAepiHe caif
TaJaThlH TMTUCHAJIBIK JKOHE SPrOHOMUKAJBIK Ta- kenmeiimi [1,2].

nanrtapra call KeJIMEHTiH, carackl TOMEH MaTep-
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OTaHABIK TYTHIHYIIBUTAPIBIH asK KHIMAEPi-
HIH emeMaepi TabaHAAPBIHBIH OJIIeMACpiHe
coiikec kemMeyi TabDaHHBIH p TYPIi KOHE KayirTi
MATOJNIOTUSUIIBIK ayBITKYJIaphl: TabaH nedopmanus-
CBI, JKaNmaK TabaH, caycakTapablH aedop-
MAIHSChI, TipEeK-KHMBbLI aIlapaTbiHbIH KOHE T.0.
Heri3ri cebemnrici 6onbin Tadbimams! [11-15].

AstopnapasiH [3,4] cTaTUCTHKAIBIK MOJIi-
MeTTepi OOWBIHINA TipEK-KMUMBLI aIapaThIHBIH
Tya OITKeH aypynap apachlHAa TaOaHHBIH KaJlak-
BaJIbI'yCTHI iehopManusicel 23,7% Kypaibl.

CoHBIMEH Kartap, KeINTEereH aBTopiap Ta-
OaHHBIH JKaJaK-BaJabryCThl aehopmarmsce [4]
KOHCEPBATUBTI eMJCY OMICTEPiHIH THUIMIUIICIHIH
a3IbIFBIMEH Kelticei.

AM. Henbko xoHe T.6. aBropmap [4-6]
nepekTepi OolibiHIIa, Oananapiarkl TAOaHHBIH Tya
OiTkeH paedopMalMACBIH KOHCEPBATUBTI eMIey
omictepi 60% >xarmaiina tuimcis. by nedopma-
LUSHBI KOHCEPBATHBTI TYPFbIAA KOIIBIH MYMKIH
€MECTITNH alKbIHAANIbL.

Con cebenTi TarabIHAATYBI Op TYPAl asK
KHIM KaJNbIITAphIH KOHE KYH[ENIKTi, apHaubl,
OPTONECIUSUBIK asK KUiMIepai jxobamay yIIiH
TYPFBIHIAP/BIH ~ TaOaHAApBIHBIH  eJIeMACPiH
3epTTey KOHE MoJAiri korapel 3amaHayu 3D
TEXHOJIOTHSIIAP/IbI KOJIZIAHY ©3€KTI Macesie OOJIbIT
TaObUIAIBI.

TypreIHAApABIH Ta0AHAAPBIHBIH OJIICM/IC-
piH 3D TexXHOJOTHsIApPAbl KOJAAHY apKbUIBI
3epTTey HeTi3iH/e KypacThIpbUIFaH OYHBIMAAP IBIH
OJIIIeM/IIK aCCOPTUMEHTIHIH 0a3achl, >koOalaHa-
TBIH asK KUIM KaJIBITAphl MEH TaFralbIHAATYbI Op
TYpHi asK KhiMJep, TUTHEHAIBIK Tajanrtapra cau
carmasbl OTaHJbIK OBUTFapbUIAP/IBI KOJIaHy ©HIi-
PICTiH JaMybIHa, TYTHIHYIIBUIAPBIH JICHCAYIIBIK-
TapbIH CaKTaIl, dJIEYMETTIK KaFIaiIapblH xKaKkcap-
TyFa MyMKiHzi 6epeni [7] .

3epTTey MaTepuagapbl MEeH 9IicTepi

Kymeicta 15 nen 18 xac apanbIFbIHBIIAFbI
JKamMObLT OOJIBICHI MEKTENTEPI MEH JKOFaphbl OKY
OPBIHAAPBIHBIH OKYIIBUIAPhl MEH CTYACHTTEPiHIH
TaOaHAAPBIHBIH ~ OJIIIeMAEPl aHBIKTAIABl JKOHE
CTaTUCTUKAJIBIK KOPCETKIIITEP] €CeNTEeNiH/I].

JKamObLT  0O0JIBICHI  JKACTapBIHBIH —TabaH-
JNAapbIHBIH ~ OJILIEMJEPiH 3epTTey CTaHAapTThI
TaOaHHBIH TUIAHTOTPA(USCHIH ally KOHE 3aMaHayH
3D ckaHepi KoamaHy apKbLUTel kyprisimmi [8-9].

Taban emmempepin 3eprrey KesiHae TabaH-
HBIH KeJleci mapaMerpiiepi aHbIKTaJIbIHIBI Ta0aH-
HbIH Y36iHbIFRI (Ty), TabauHbIH CHIPTKBI (CIIIe) eHi
oHe imki morsip (Iie) exi, okieHiH eHi (Oe).

AJBIHFaH HOTWKEJEPIiH MaTeMaTHKAJIbIK
craTucTHKa KepcetkimTepi EXcel mporpammacsr
apKbUIbl oHAe 1. TabaHHbBIH ©JIIeM K Oeriaepi
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apachIHJIaFbl  3aHJBUIBIKTAPABl aHBIKTAY YIIIH
KOPPEISIUSIIBIK - PErPECCHSIIBIK d/Iic KOJIAHbLI-
IIbI, OJI 3ePTTEJICTIH OeNTiep apachkIHAarsl Oaiina-
HBICTapAbIH OOJYBI, KYIi XoHE (POPMACHl CUSKTHI
JepEKTep/Ii aHBIKTAyFa, COHIal-aK albIHFaH HOTH-
JKEJEepAiH MaHBI3ABUIBIFEIH OaranayFa MYMKIHIIK
Oepeni.

Hoamuboicenep jcane onapovt maiKsliay

AHTPONIOMETPHSUTBIK 3€PTTEY HOTHIIKECIH/IE
TabaH eNIeMIepiHiH TaOaHHBIH Y3BIHJBIFBI, 11K
JKOHE CBHIPTKBI IIOFBIPJIAPJABIH €Hi, OKIIe CHi
OOMBIHIIABAPUATIMSIIBIK ~ KaTapiapbl — KYPBUIIBI
(kecre 1). Omap xiaccTapra TONTACTBIPBUIFAH
xKoHe opOip JKMiNIK KiacchlHa (HYCKajdapblHA)
colikec KeTeTiH OenrinepneH KypanraH
CaHIapbIH KOC KaTapblHAH TYPAJIbI.

ConbimMeH Katap YKamObLT 0OJIBICH JKacTap-
BIHBIH Ta0aHJAPBIHBIH OJIIIEMICP] Typabl J1epeK-
Tepai eHmey HoTWkeciHme la,0, B-cyperTe
KOPCETIITeH OJIIIEM/IIK MapaMeTpJICPiH Tapaty
JMarpaMmaiiapbl TYPFbI3BUIIBL.

Tapaxy nuarpamMmmachlHAa KOPCETIITeHACH,
BapHAIFSUTBIK KaTaparbl KHUTIKTEPIiH Tapaiybl
Oipaeil HyYCKalapJblH €H KOl CaHbl KaTapJblH
OpTachlHAa OpPHANIACKAH KJIACCKA COMKEC KEeJei.
Tapany auarpaMMachIHAAFbl OCBl KJIACCTBIH OH
JKOHE COJ JKarblHAAa op KJaccrarel Oipaei
HYCKaJIapJIbIH CaHbl OIPTIHACT a3asiIbl.

Hyckamapapiy eH TeMeHri kuimiri OipiHmmi
JKOHE COHFBI KiaccTapjaa Oaiikanmanel. Bapuarnwms
KaTapbIHAarel OCNIrl MOHJEPIHIH ©3reprillTiriH-
Jeri MyH/1all 3aHIBUTBIK OapiIblK aHTPOTIOMETPUSI-
TBIK, Oenrinepae OaiKanambl.

JKacecmipimaepaiH TabaHAaPBIHBIH OJIIIEM-
JepiHiH Tapaixysl Typajibl MalimMerTep la-cyperte
Oepinren. OmapnaelH imriHAe TaO0aHHBIH OpTalia
Y3bIHABIFEI 270 MM eKeHiH Kepyre 0ojajbl, Oy
OJIIIICHIeH JkacecmipiMaepain 28,6% Kypaiiabl.
TaGaHHBIH €H Killi Y3bIHIBIFEI 254 MM, Ol TeK
1,12% - nma xe3mecenmi, an Ta0aHHBIH €H YJIKEH
y3bIHIbIFRI 286 MM 1e 0,1% Kypaiibl.

TabanmappIH CHIPTKBI IIOFBIP CHIH OJIIIEY
HoTmXKenepi 10-cyperre Oepinren. EH xui ke3ne-
ceTin morelp eHi 101 mm, Oynm 3eprrenres-
xacectipimaepain 29,33%-na Oaiikananel. Illo-
FRIpABIH eH Kimi eHi-92 mm, on Texk 4% - na
Ke3zeceli, ain TabaHHBIH €H YyikeH eHi-110 mm
xoHe oy 1,33% xypaitasl.

XKacecnipimaepaiy TabaH eKuIeIepiHiH
OJIIIEMJIEPIH 3epTTey HOTWXelepi 1B-cyperte
KenTipuireH. EH jxuil Ke3[eceTiH oKile eHi 72 MM,
Oyi1 3eprrenreH xacecmipiMaepaid 26,31%-ma
Oalikayiaapl. OKIIEHIH €H Kimn eHi - 55 MM, 011 TeK
6% - ma Ke3neceni, an OKIIEHIH eH YJKeH eHi - 91
MM xoHe 01 1,2% Kypaiibl.
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Kecre 1 — ©mmemaix Genrinepi OOHBIHIIA BapHAIMSIIBIK KaTapiap

TabGaHHBIH Y3bIHABIFBI Ty Cure OoiibIHIIA BapuALMSUIBIK | [11e GolibHIIa Oe BapHALUATIBIK
6017[];1HHIa BapuANUAIbIK KaTtap,MM BapusANUAJIBIK KaTap, KaTtap, MM
Karap, MM MM
m =
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252 ,4- 254 7 90,0 - 92,0+0,2 6 95,0- 96 6 53,0- 55 5
256,5 93,5 97,5 57,0
256,4- 258 12 93,5-95,5 | 94+0,2 13 97,5- 99 14 57,0- 59 15
260,5 101,5 61,0
260,4- 262 17 95,5-97,5 | 96+0,5 18 101,2- | 103 17 61,0- 63 19
264,5 104,5 65,0
264,4- 266 34 97,5- 98+0,5 31 104,5- | 105 | 30 65,5- 67 32
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280,4- 282 8 106,5- 108+0,2 9 117,0- | 119 9 84,0- 86 9
2845 109,0 120,0 88,5
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7 a0 45
1| i
10 k
Elﬂ

254

258 262 266 270 274

278 282 286

TabaHEBIH Y3BIHOBFEI, MM

a)

3eprrenreH anam cane 150

B)

Cyper 1 — TabannapapIs emnmeM Oenrisiepi OOWbIHIIA TapaTybl:
a- Ta0aHHBIH Y3bIH/IBIFBI, O-IIOFBIPABIH CHIPTKBI JKaFbIHIAFEI €HI, B-OKIICHI CHI
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TabaHHBIH HETI3r1 eIIeMIIK Oenriiepi MeH
’Kac TONTAphl apachIHAAFbl OANIaHBICThI AHBIKTAY
YIIIiH KOPPENSAUSITBIK KHCBIKTAP TYPFHI3BUIIIBI.

Ecentey HoTmxkeciHme TaOaHHBIH HETi3ri
OIIIEMIIK OeNrijepi YIIiH Koppersmus Kodddu-
LIUCHTTEP] KOHE 2-KecTeae KOpCETIIreH perpec-
cUsl TeHJCYyJiepl albIHIbl. bapiblK 3epTTeNneTiH
Oenrinep yuIiH Koppemsuus ko3dduuumenti kemeci
kepcetkimTep OoibrHma Ty-Ilcxe, Ty-Iixe,

KepceTKimTepi
KUiMIepIi
KuimMaepai sxobanay yuriH TabaHHBIH CTaHAAPTTHI

Ty- O¢ xorapsl xoHe 0,986-man 0,988-re aeiiin
e3repei.

Koppemsmust ko3ppuImmeHTTepinia KOFapsl
asK KWIM KaJbINTapbIH, asK
KOHE OpPTYpJIl MakcarTarbl — asK
OJIIIIEMJICPIH aHBIKTayFa OOJIATBIH perpeccHs
TEHJCYJICPIH ecenTeyre MyMKIiHIIK Oepeti.

110

[y
o
5]

=
Q
o

[X=)
v
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v =0,608x - 63,47
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250 260
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250 260
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Cyper 2 — TabaHHBIH HEri3ri eJIeMAiK Oerinepi YIIiH Koppessiys KodpQUIUSHTTEpl )KIHE perpeccust TeHaeyepi

Kecte 2 — Taban emuemepi apachbIHAArbl OaiIaHBICTap IbIH PETPECCUSUIBIK TEHICYEpi

Benrinepain araysl Koppensims ko3¢ dununenri, r Perpeccus Tenseyi
Ty-Llcxke 0,988 y = 0,6083x - 63,472
Ty-Ilixke 0,986 y =0,825x - 114,31
Ty- Oe 0,989 y =1,1833x - 247,06
Kopvimuinoot HOMMKAJIBIK JKaFIaibl JKaKcapTyFa MYMKIHJIIK

TabaH enmeMaepiHiH 3epTTEY HOTHXKeENepi
KazakcraHn TyprbIHIApbIH BIHFAWIBI asiK KHiIMMEH
KaMTaMachl3 €TYIr'e YKOHE yKacecHipiMIep/IiH aHa-
TOMHUSUIBIK, (DUBHONOTHSIIBIK JKOHE TICUXOJIOTHS-
JIBIK €PEKILENiKTEPiH ECKEPETiH QJIeyMEeTTIK-IKO-
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Oepeni.
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JKAHFAK KABBIFBIHBIH (JUGLANS REGIA) BBLIIFAPDBI
BOSTY TYPAKTBLIBIFBIHA OCEPI
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P11l MUP3AMYPATOBA* ,'P.T. KAJIIbIFAEB

(*M.Oye30m arbinaarsl Onrycrik Kaszakeran ynusepenreri, 160012 IIbiMKeHT K., Tayke XaH 1aHF.,3
2yungepcurer Jre, Typkus, 35100, M3mup, BopHoga)
ABTOP-KOPPECTIOHICHTTIH ANIEKTPOHABIK rotnTackl: era05.05@mail.ru*

Buvinzaper  ondipici y3ax oamy HcoblHAGH OMKEHHEH KelliH 2blIbIMHbIH, MEXHUKAHbIY JCIHE IHCaHa
MexXHO02UANAPObIH, 03bIK HCEMICMIKMEPIH NAll0aIAGHAMbIH dJIEMHIN KONMezeH e10ePiHil JcemeKui canaiapblHvly
0ipi peminde Kapacmoipovinadvl. Tepi - man wapyauianvizolHOG Mal OHIMIH a3blK peminoe KO10AH2AHHAH Kelinzi
wiuKizam 6onvin ecenmeneodi. Anaiioa mepini oHoey yuliH KOCbIMUIA KORMezeH Xumukammap Koaoauslnaovt. byn
OHIMHIN JiCOHEe KOpULa2an OPpMansly, IKOJA02UANLIK ma3a 00ayvina Kedepeicin keamipedi. bipak kaszipei yakeimma
KOpuiazan OpmanwlH J1ACMAHYbIHA OAUIAHBICIbL XUMUATBIK OHOIPIC 3ammapovlH Maduzu aamacmoipoliimapaa
aysicmulpy mypaivl maceie MYbIHOAObl. JKymbicmoly maKcamol — KOPUIARAH OPMAHbBL KOP2Ay MAKCAMbIHOA
Ovi12apvl  OHOIpICiHOE XUMUANBLIK 0O0ALIUIMBL  JHCAH2AK KAObIIHAH OQUbIHOANZAH madueu IKCmpakmimen
anmacmolpy, 60AN2aH OBLIZAPBIHLIH CY MAMULLLIAPLIHA GOAY MYPAKMBLIbIZbIH aHbiKmay. Byn scymvicma ycanzax
KaObl2blHaH IKCMPAKmMi OailblHOANbIN, ObLIZAPBIHGL IPAEY HCYMBICHAPLIHOA KOJIOAHBLIObL JicoHe  maduu
IKCmapKkminepmen 00412aH 0bLn2aAPLLIAPOLIH CY MAMIUBLICHIHA OOAY MYPAKMBIILIZLIH GHLIKINGY YUWIIH 3epmmey
Jcypeizinoi. Bvinzapoinviy cy mamuisliapbiHa 601y mypakmolivlabl AHLIKIANbIN, MAA0Ay Heyp2i3inoi. An oaxvinay
yazinepi peminde ywi mypni ynzi anviHObl: CHIAHOAPMIMbL XUMUSAILIK HUSMEHM KONOAHBIN OQUbIHOGNZAH Y2l
XUMUATIBIK RUZMEHN OPHBIHA CY KONOAHBIN OAUbIHOAIZAH Y2 JHcaHe apieyoeH omnezeH Ovinzapwl yacici. Tanoay
Hamudicenepi OoublHWA MAOUU ICKMPAKMIMEH 00AN12AH ObLNRAPLINAPOLIY 00ANY CANACLIHBLIH, JHCAKCbl EKeHi
anvikmanowl. Kanzax KadvieblHan O0AUbIHOANRAH IKCMPAKMINI 00ay peminde oOvlizapwvl OHOIPICIiHOE XUMUATBIK
nuzmenmmepoir, OpHbIHA KOJ10any2a 601a0bl.

Herizri ce3nep: Ta0uru 60AFbIIITAP, ObLIFAPBI, 001yFa TYPAKTBLIBIK, dKAHFAK Ka0bIFbI,
XHMHSJIBIK MATMEHT, JKCTPAKT.

BJIMSIHUE CKOPJIYIIbI 'PELIKOT'O OPEXA (JUGLANS REGIA)
HA YCTOMUYUBOCTH OKPACKH KOXH

'p.1II. MUP3AMYPATOBA*, *P.T. KAJIJPIFAEB, *E.E. FBAUPAMOITY

(*FOxno-Kazaxcranckuii ynusepenter um. M.Ay33oBa, Kazaxcran, 160012 r. IllsimkenT, np. Tayke xana,5
2Yuugepcurer Jre, Typuus, 35100, Msmup, Bopuosa)
DJIeKTpOHHAs [T0YTa aBTopa Koppecnonaenra: era0s.05@mail.ru*

IIocne oonzozo nymu pazeumusn KojyjceeenHoe np0u33000m30 paccmampueaemcs Kak 00HA U3 eedymux om-
pameﬁ MHOCUX CIMPAH MUpA, UCROIb3YIOULUX nepedoeble oocmudiceHus HAYKU, mexXHuKu u HOoe6blx mexHoJo2ull.
Koorca cuumaemcn Cblpbeém RnOCie UCROJb306AHUA HCUBOMHO0B00UECKOIL npodykuuu 6 Kauecmee MACHbIX
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npooykmos. OOHaKo onsa o6padomKu Koxicu 0OnOJIHUMENbHO UCHOb3YEMCA MHO20 XUMUKAMO08. Imo cozdaem 6a-
pbep 011 IKOI02UHHOCIU KOdicu U oKpyycarouieni cpeosvt. Ho 6 nocneonee eépemsa uz-3a sazpasnenus okpyscaioueit
cpeovl 6CMas 60npPocC 0 3aMeHe 6eUeCme XUMUYECK020 nPou3600cmea Ha npupooHsle 3amenumenu. Llens padomot -
3aMEHA XUMUUECKO020 KPACUMENA HAMYPATbHbIM IKCIPAKINOM 6 KONCEGEHHOM NPOU3E00CHIEE, U320MOB/ICHHbIM U3
CKOPIynbl 2PEYUKO20 0pexa C Uesiblo 3auunbl OKpydcaouiell cpeovl, a maxice onpeoesieHue yCmouiueocmu oKpa-
UIEHHOWl KOJicU K Kanaam 600ul. /lannas padoma npoeoousacs ¢ yeabvlo U3yHeHus CMOUKOCmU OKPACKU KOdcu,
OKPAWEHHOI HAmypanbHvimM IKcmpakmam. Onpedenanu u GHATUZUPOGANU YCIMOUYUBOCIb OKPACKU KOJCU K Clle-
oam om Kanenv 600bl. B kauecmee namypanvrozo Kpacumensa ucnonb3o8an IKCMPAKm CKOPAYRbl ZPEUK0zo opexa.
B Kkauecmee KOHmMPOIbHBIX 00PA3U06 GBI 63AMBL MPU PA3HLIX 00pA3UA: 00pa3ey, NPUZOMOBIEHHbLIL C UCHONb30-
6anuemM CMAHOAPMHOZ0 XUMUYECKOZ0 RUZMEHmd, 00pazey, NPUzOMmMOoGIeHHbI C UCHOIb308AHUEM 600bl 6MECHIO
XUMUYECK020 nuzmenma, u oopasey Koxcu, He npoweduwiuii omoenky. Ilo pezynemamam ananuza ycmamnosneno,
Ymo Kodca, OKPAenHas HamypaaibHblM IKCMPAKmMam, umeem xopouiee Kauecneo oKpacku. IKCmpakm cKopJiynl
2PeuKo20 0pexa MOIHCHO UCNONB306AMb 6 KAYECH e KPACUmens Mecmo Xumuieckoz0 nu2MeHma 6 KOJNce6eHHOM
npouseoocmee.

KiioueBble cioBa: HaTypaJbHbI€ KPACUTEIN, KOZKA, yCTOﬁqHBOCTB OKpacCKH, CKOpJyma opexa,
XMMHYeCKHUil NMUTMEHT, IKCTPAKT.

THE EFFECT OF WALNUT SHELL (JUGLANS REGIA) ON
COLOUR FASTNESS OF LEATHER

'R.SH. MIRZAMURATOVA*, 'R.T. KALDYBAYEV, %E.E. BAYRAMOGLU

(*M. Auezov South Kazakhstan University, Kazakhstan, 160012, Shymkent, Tauke khan Ave,5
2Ege University, Turkey, 35100, izmir, Bornova)
Corresponding author e-mail: era05.05@mail.ru*

After a long way of development, leather production is considered as one of the leading industries in many
countries of the world, using advanced achievements of science, technology and new technologies. Leather is con-
sidered a raw material after the use of animal products as meat products. However, many chemicals are additionally
used to treat the skin. This creates a barrier to the environmental friendliness of the skin and the environment. But
recently, due to environmental pollution, the question of replacing chemical production substances with natural sub-
stitutes has arisen. The purpose of the work is to replace chemical dyes with natural extracts in the leather industry
in order to protect the environment, to determine the resistance of colored leather to water drops. This work was car-
ried out in order to study the colour fastness of leather, what colored with natural extract. Colour fastness to water
spotting was determined and analyzed. Walnut shells were used as extracts of natural dye. Three different samples
were taken as control samples: a sample prepared using a standard chemical pigment, a sample prepared using wa-
ter instead of a chemical pigment, and a leather sample that had not been finished. According to the results of the
analysis, it was found that the leather dyed with natural extracts has a good coloring quality. Extract of walnut shell
can be used as a dye instead of chemical pigments in the leather industry.

Keywords: natural dyes, leather, colour fastness, walnut shells, chemical pigment, extract.

Kipicne DKoyorusi TYPFHICBIHAH 3HSHIBI OHIIpic
KazakcTaHHBIH  3KOHOMHKANBIK  aXyaJlblH peTiHAe - MaMaHJap eXKeNri canamapibslH Oipi,
XKakcapTy YIIiH, efje Oap IMmMKi3aTrapAbl eHAeyal ObuIFapbl ®HEPKACiOiH, COHmal-aK asK KHIM MEH
JKOJIFa KOFO MOCeJIeci, OHBIH iIIiH/Ie Tepi OHipiCiHIH KYH OHIpiciH araiapl. byl KocimopbIHAapABIH
JKYMBICBIH )KaKcapTy MiHjeTTeMeci oap. aFbIHJBl CyNapbl KYH CaMbIH JKaKbIH MaHIaFrbl
KazakcTaHHBIH ~ SKOHOMUKAJIBIK — axyajblH ©3CHJep/i, colaH KeHiH TONBIPAaKThI Cynbduarep-
XKakcapTy YIIiH, efje Oap MmMKi3aTTapAbl eHaeyal MEH, KYKIPTTI CyTeriMeH, XpoM MeH a3oT
JKOJIFa KOFO MOCEJIeCi, OHBIH, IIH/IE Tepl OHTIPICIHIH KOCBUIBICTAPBIMEH, epiTKilTepMeH, (eHoaaap-
JKYMBICBIH JKaKCapTy MiHIeTTeMeCI Oap. MeH, popMalibJeTuATePMEH "KaHBIKThIPA bl
Tepini enzey - ayKbIMABI >KYMBICTAPJIBIH KaszakcraHHbIH ~ OBUIFapel  ©HEPKACiOiHIH
0ipi, TepiHi eHIeyMeH KaTap, ObIIFapbl MEH ObLI- CapKbIH/BI CYJIaphl YJbl KOHE JEHCAYJBbIKKA 3USH
FapbIJaH xKacainraH OyHbIMIApAbIH KaJIJBIKTapbIH OOJIBII TaObIIA B
J1a KQKETTUTIKKe jkapaTyra oomazpi[1]. Brurrapsl eHaipiciHaeri MUKi3aTThl OHACY —

Kypaeni npotiecc. TepiHi eHIEy NailbIHABIK, WY
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XKOHE opJiey >KYMBICTapblHAH Typaabl. byn skym-
bICTap IbIH OapJIbIFBIHIA alyaH TYPJi XUMUKATTap,
Cy oHe 0acka Ja KOChIMIIA 3aTTap Kem Mel-
mepae KoiaaHbuiagsl. OCBIHBIH 9CEpiHEeH KOopIa-
FaH OpTajia ajaM eMipiHe 3UsH KayilTi xKaraainap
TyBIHIABI. BBUFapbl KypambIHIAFbl J1a pyKcat
eTUITeH MeJIIep I[aMachblHAAFbl XUMHKATTap
OipHellle yaKbITTaH KEHiH CBHIPTKBI (PaKTOPIapIbIH
ocepiHeH MMIaMajgaH THIC apTybl MYMKiH. MyYHBIH
OapIbIFBl a/1aM JICHCAYJbIFbIHA Kepi ocep eTeTiH
Karaalnapasl TybIHAATA/IbL.

JKYMBICTBIH MaKcaThl — OHIIPICTETI 3KOJI0-
THSJIBIK axXyasJibl JKaKCapTy MaKCaThIHZA, dpIiey
JKYMBICTApPBIHAA XUMUSUIBIK TUTMEHTTI JKaHFaK

Kecte 1 — Bosty peTiHae KOJIIaHbUIFAH ©CIMIIIK

KaO-bIFbIHAH JAWbIHAAIFaH TaOUFU OOSIFBIIITICH
aybIC-TBIpy,  OOsuFaH  OBUTFapBIHBIH ~ 00STy
TYPaKTBUIBIFBIH ~ apTTBIPY, Cy  COPFBIMITHIK
KacueTiH OaKpLIay.

3epmmey mamepuanoapuvt men aoicmepi

byn xympicta IIbiMKeHT Kanacel, Turan-
Skin ObutFapel eHaipiciHIe ipi Kapa TepiciHeH
XpPOMJBIK ~WJICYMEH JadbIHIaIFaH  ObUIFaphl
KOJIAHBUIABL. ATalFaH OHIIpiCTe OBLIFapBIHBIH
opJiey KYMBICTaphl OaphICHIHAA ©CIMIIK KaJIJIbIK-
TapblHaH O0Osy O3ipJieHill, MUTMEHT OpHBIHA
KOJITaHBUIIBI.

[TalimananplIFaH  ©CIMJIKTED
MaiMeT 1-kectene KepceTii.

Typasl

Ne OciMJIIK aTaybl Kunanran
JKanme! aTayst BoraHuKalbIK aTaybl aliMak
1 YKanrak KaObIFbI Juglans regia Kaszakcran

JKanrak kaObiFbl Kazakcranma Oap koHe
KalablK OON CaHaJaTHIHIABIKTAH, OHBI ITaMIaiIbl
MakcarTa KOJNJIaHy - eTMiMi3/IiH SKOJIOTUSIIBIK JKaF-
JaiplHA [1a, KOpLIaFraH OpTaHbl KOprayFa, ailHa-
JaHBl JlacTamayra Ja eJieyii, >KaKChl BIKIAIbIH
THUTi3€].

Bosty oskcTpakTiciH anmy YIIiH KUHAIFaH
eciMiik KanaeirbiHbIH 100 rp Memmepine 3

Kecte 2 — Opriey KYMbICTApbIHBIH PEIEITI MEH OHICY PEKUAMI

JUCTUIBACHIEH Cy KYMBUIbIN, 3 caraT xal anayja
KalHaTBUIABI. Jlaitbra Oosrrad CYMBIKTBIK
CYBITBUIBIII, CY3TiZICH OTKI3UII.
Jaitpin OonFaH TaOWFW DKCTPAKTi ObLIFa-
PBIHBI OpIICy KYMBICTApBIHIA KOIIaHbULABI[2].
Opiey )KYMBICTApPBIHBIH PELENTi MEH OHJIeY
pexumi 2-kectene Oepini.

Xumukarrap | mamacsl (rp)

ATaybl(eHaipiireH ¢pupmachl)

1 xe3eH,

CPT 2350 150 Acrylic Binder (Alpa Chemistry)
CPT 2345 150 Binder (AlpaChemistry) Acrylic
Polymer
CPU 1641 150 Polyurethane Binder (Stahl)
CRE 1036 200 Acrylic Binder (Alpa Chemistry)
CST 6760 200 StukoWax (Alpa Chemistry)
Cw 171 50 Synthetic Wax (Alpa Chemistry)
CW 159 50 StukoWax (Stahl)
CST HD 50 Polyurethane Binder (Stahl)
Bosty 2000 OciMaik (>kaHFaK KaObIFbI)HEMECE
XUMUAJBIK IUTMEHT HEMECE CY

1)3x6ypky — mpecc(80°C, 150 Bar)-3x 6ypky — npecc(80°C,70 Bar)-
3x6ypky(80°C,70 Bar)

2-Ke3€eH

CK 1622 150

Polyurethanelacs (Stahl)

Bbosy 300

Ocimuik (kaHFaK KaObIFbI)HEMECEe
XUMHUSUTBIK TATMEHT HeMece Cy

1) 2x6ypky — npecc(90°C — 70Bar)

OpJeylieH OTKEeH ObUIFapbIHBIH KYPaMbIH-
narbl 005y SKCTPAKTICIHIH Cy TaMILbUIapbiHa OOsy
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3epTTey >KYMBICTaphl YLIIH >KaHFaK KaObl-
FBIHAH JalbIHIAFaH 0ostyMeH opiaey
JKYMbICTapeiHaH ©TkeH 100x50MM  erneMiHae
YATIep KBIPKBUIBIN — albIHABL. As  Oakpuiay
yATiIepl peTiHme VIO KOJIMEH JaibIHmaIFaH
ObulFapsl ChIHAMajapbl ajbIHABL: CTAHAAPTTHI
XMMUSUTBIK ~TIMTMEHT KOJJIAHBIN  JaibIHIAIFaH
YJITi; Cy KOJJIaHBIN JaibIHIAIFaH YITi; opieyaeH
OTIIETeH OBUTFaphl YITici. 3eprrey KyMbICTap-
biHaH kel 1ISO 105 — AO2 cranmapTel OOWbIHIIA
CYyp IIKaJaMeH 3epTTey >KYMBICTAPBIHBIH HOTH-
xemepi OakpUIaHmel. by 3eprreyne QUCTHIIB-
JEHTeH CyAbl KOJJAHBI €Ki YakhIT Mep3iMiHIE,
sFHU 30 MUHYT koHe 16 caraTka cy TaMmIIbLIapbl
TAMBI3BUIBIN,  CyABIH  OBUTFapbIFa  CIHIpiTyi
OaKkpIIaHABl.  3epTTey JKYMBICTaphl 3 per
KalTallaHbI OPBIHIAI/IBL.

3epTTeneTiH yATijep Teric opblHFa OeTiMeH
KOFapbl KapaThlll OpHAJIACTHIPBIIAAbl. TyTiKiIe
KOMETIMEH apa KallbIKThIFBIH 50 MM-JE€H eKi
TaMIIbl CHIHANATHIH YATUIEpIiH OeTiHe TaMbI3abl.
30 MUHYT OTKEHHEH KeWiH OipiHII TaMIIBIHBIH
apTHIK CybIH (QUIBTPIIK Kara30€H COPBIN aiajibl
XKoHe ObUTFapbl OeTiHAe OOJIFaH Ke3-KelreH
e3repicti Oenrineiini. Exinmi tammibel 16 caratka
Kanaplpeutagel. KepcerinreH yakpIT OiTKeHHEH
KeWiH eKi Typii oHicleH 005y TYPaKTBHUIBIFBI
HOTHXKEJepi OaKbIIIaHA b

OneOneTTIK 1oy

Tepini eHmey Ti30EKTeNiN OPBIHIANATHIH
ypaic. BeuFapbl eHAIPICIHAEC TEXHOJIOTUSIIBIK Ti3-
OexTeri omnepanusiap TOMEHETIIIe TOITaNabl:
TEpiICH >KapraK ajly >KOHE wWieyre JalbIHIBIK
olepanusiapbl, Wiey, WIEyIeH COH Kyprary-
cyJay omepainusuiapbl, apiey onepanusiapsl.

Beutrapel enpipiciHae op TYpIli XUMUSIIBIK
3aTTap KOJJAaHbIIabl. ATall allTcak, KbIIIKbULAAp,
HeTi3]Iep, TY31ap, MUHEPAIJIBI )KOHE OPTraHUKaJIbIK
uierimrep, GpepMeHTTep, OETTIK aKTUB 3aTTaphl,
0osiyiap, Mailarblll 3aTTap, TOJBIKTBIPY JKOHE
opjey YIIiH KOJJaHBIIATHIH 3arTap, Je3uH(eK-

UsJIay YUIH KOJJAHATBIH 3aTTap, AaHTHCEN-
TUKTEP, T.0. 00BN OeIiHe .
Byn kynzepi TaburarThl  cyHeTtiHAep,

JIEHCAYJIBIFBIH OUJIAaNTHIH JkoHE "Kachll" agamaap
CUHTETUKANBIK eMeC, TaOuFu OOSFBIIITAp/IbI
konmana 6acrazpl [3]. COHOBIKTAH CHHTETHKAJIBIK,
OOSFBIIITAPABI  KOJAAHYABIH CaIapblH  ECKEpe
OTBHIPBIN, OYJ1 3eprrey TepiHi Oosly Ke3iHze
Kyprizinren Ttaburm  OosFeIITap  OOWBIHINIA
3epTTeyliepre MIONY Xacay YIIiH Kypri3iam. byt
3epTTEYAIH MaKcaThl IPTYpPJi Hoyipiiepae Mop-
JAHTTaPMEH KOHE OHCHI3 Tepire TaOuFu OOSFBIII-
Tap/AblH KOJAAHBUIYBIH, COHIai-ak OosuiraH Tepi
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YIATUIepiHiH —~ TYCKE  Te3IMILIIK
3epTTey OOJIbI.

Taburn OOSFBIITAPABIH KOITETeH apTHIK-
LIBUTBIKTApB! OonFanel ManiM. Orap aimyaH Typii,
KaHIIEPOTeH/II €MeC, YJIBl eMeC, OWMONOTHSIIBIK
BIIBIPANTHIH JKOHE eMipre Kayim TeHmipmeiini [4-
5]. CuHTeTHKanbIK OOAFBINITAPAAH  aWbIpMa-
IIBUIBIFBI, TaOWFH OOSFBINTAD JKAHAPTHLIATHIH,
yIIBI eMec, TO3IMIl KoHE KYMCaK, Ta3apThUIFaH,
THIHBIIITAHABIPATHIH [6] jkOHE aIlbIK TyCTepre ue
[7]. Taburu GosFeiuTap amamuapra 3USHABL 1A,
KOpIIaraH oprara ma kayinti emec [8]. Ocimmik
Herisinmeri Gosrpimrap yHemai [9-10], emmeyre
OHaif, OosiTFaH cyOcTpartka xour uic 6epemi [11].

2015 xwmer Sundari MyKyHagaH TaOuFu
OOSFBIITHI OOJII aJbIl, OHBIH XPOMMEH WJICHTeH
JIBIMKBUI KOK eIIKI TepiciH 00sy KaOuIeTiH
tanaaapi[12].  BosFbIITEL  almy YIIIH 3TaHOI
opTackl Konnaupuiapl. COHBIMEH Kartap, OOsUFaH
ObUTFaphl YATINIEPiH Tepi capanbuiapbl Oaraiasl
XKOHE oJap OOsyIbIH OIPKENKIJIri TYpFHICHIHAH
00y bl KaHAFATTAHAPIIBIK JCTI TAITHI.

Taburu eciMIIKTEepIeH opTYpIi TycTeri
0osty amyra OONATHIHIBIFBI YHEMI 3€pTTeNin Keie
JKaTBIP JKOHE AT Je 3epTTeyai Taman eteai[13].

Ore  yHHBEPCHUTETiHIH  FallbIMIAPBIHBIH
3epTTeyiHjic Mus3 KaObIFbIHAH 005y JNaibIHIayFa
00J1aThIHBI KOPCETIreH. DKOJOTUSIIBIK TYPFBIIaH
JKacajraH 3epTTey aHBIKTAFaHBIHAAW, KaJJIBIK
peTiHae maiiga OoNaThIH MaTepUaNIbl 3KOHOMHU-
KaJbIK KYHJIBUIBIFBI 0ap eHIMre alfHalawIpy, Tepi
eHJIipiCiHIEe 005y peTiHAe KOJaaHy, KOpIIaraH
opTara 3USH THTI3€TiH CHHTETHKAIBIK OOSFBIII-
TapJIbIH OpHBbIHA TaOWUFH OOAFBIIITAP MaljaaHy -
Oojamiak yprmak emip cypyre KoJjaiiel opTa
JKacaWapl, KOpIIAFaH OPTaHBIH  JIACTAHYBIH
azaiitans [14].

Keiibip 3eprreynepre CcyHeHCEK, Ka3ipri
VaKpITTa afall KaOBIFBIHBIH JKapTHICHIHAH Ke0i
KYHIN KeTe/l HeMece MOJIMTOHFa TacTanajbl, all
KaJFaH KaOBIFbl HETI3IHEH arall Kecy JKOHE
[EJITIONI03a-Kara3 3aybITTapblHa ap3aH JHEepPrus
Ke3i1 peTinjie naiganansiiaael. KaOBIKTHI Xkary Ja,
ITOJIMTOHFA KOMY JIe SKOJIOTHSUIBIK MpodjieMaapra
oKenyi MyMKiH. KaObIKTaFbl KYJIiH KONTIrl )KoHE
ararl KyJiHe KaparaHaa KaOBIKTBIH KyJ ariome-
PalMsICHIHBIH TEMIIEpaTypachl TOMEH OOJIFaH-
JIBIKTaH, KaOBIKTBIH JKaHYbl JKaHy KaMepajapbiH
3aKbIMIAybl MYMKIH JlaCTaHyFa 9Kelyl MYMKiH.
CoH/IPIKTaH, €MEH KaOBIFbIH 00y peTiHze
KOJIJIaHy KOHE CHHTETHUKAJBIK OOSFBIIITAPIbI
TaOUFH OOSFBINITAPMEH AayBICTBIPY — THIMII Jie
MaHBI3/IbI MIENIMIEPIiH Oipi.

JKanrak KaOBIFBIHBIH Ja IIMKI3aT pPETIHC
AHTHOKCHUJAHTTHIK KaCHETTEPi Oap.

KacUeTTepiH



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapumbichl. 2024, Nel.

OCIMIIKTEpJICH  WJCTIII  KaCHETTEPiMCH
Karap 0o0sly KacHMeTTepiH [ie 3epTTEreH FBUIBIMHU
x)ymeicTap 6ap[15].

CoHIBIKTaH, 6CIMIIIKTEP MEH OCIMIIK KaJl-
JBIKTApbIH TaijIara ackIpy JKOJIAAPBIH KapacThIpy
YAaibl 3epTTEYl Tajam eTe/i.

Hamusicenep jcane onapost manksliay

3epTTey HOTIDKENEpiH Oakpuiay YIIIH €Ki
omic xommaHeuLabl. bipiamici, 1ISO 105 — AQ02
CTaHIapThl OOMBIHIIIA OPTAHOJICTITUKAIIBIK SIICTICH
Ke30€H BU3YyaJibJbl OaKbUIay apKbUIbI OaraiaHIIbl;

exinmi oxic 1SO 105 — AQS cranpapThiHa CyHeHin
cyp mkamameH (5 OanmplKk IKana) 3eprrey
JKYMBICTAPBIHBIH HOTIDKEIIEpi OaKbIIaH b
3-kecrene Oaxpiuay yiariiepi  periHzae
aNBIHFaH YII TYpJi ObUTFaphl, opJeyAeH OTIereH
OBLIFApHI YIITICI, CTAHIAPTTH XUMHUSIIBIK ITHTMEHT
KOJIJIaHBINT JaWbIHAAIFAaH YT, CYy KOJJIaHBII

JalblHOaNFaH  ObUIFapbl  YATUICPIHIH — KOHE
JKaHFaK  KaObIFbIMeH OosurFaH  YATIHIH — Cy
TaMIIbLUIapbIHA 0osty TYPaKTbUIbIFbIHBIH
KOPCETKIIITepi KEeNTipiii.
Kecre 3 — Beurraps! yirinepitia cy TaMIIbUIapbiHa 00y TYPaKTBUIBIFBIHBIH KOPCETKIMTEpi
Bakputay ynrinepi Yori ChIHAK YaKBITHI
HOMIpi
30 muayT | 16 carar
CraHaapTThl XUMUSUIBIK 1 4 4
IMUTMEHT KOJITAHBIIT 2 4 4
JABIHIATFaH YIIT1 3 3,5 3,5
1 3,5 3,5
Cy xongaHbsIn 5 3 3
JalbIHIaIFaH YT 3 35 3
1 3,5 3
OpIieyeH OTIereH
OBUTFapHI yaTIiCI 2 3 2.5
3 3 2,5
1 4 4
Janrax KaObIFBIMCH 5 7 7
5 .
OSUTFaH YJIri 3 45 4
3epTTey  HOTHXKENEpPiH  CTaTUCTHUKAIBIK

AJNBIHFAaH MOJIIMETTEpre CYHEeHe OTBIPHII,
JKaHFaK KaObIFBIMEH OOsUIFaH YJITLUICPHIH JKaKChI
KOpPCETKIITepre ue OOJIFaHIbIFbl AHBIKTAJJIbL.
OliTkeHi, 30 MUHYTTHIK CHIHAKTaH KewiH 2 ynri 4
OarmInbIK KepeeTkini, 1 yuri 4,5 Gamimbl KepceTTi.
An 16 caraTTBIK ChIHaKTaH KeiiH 3 yiari jge 4
OaIIIBIK KepceTKimke we Oonmbl. by kepcer
Kilmrep OakpUiay YATUIEPiHIH HOTIKENIEPiMEeH
CaJIBICTBIPFaH/Ia YKOFaPhI.

tangay ymia NCSS (Number Cruncher Statistical
System) 2022 (NCSS LLC, AKII) crartuctu
KanblK OaFiapiamaiblK JKyieci KOJAaHBLIJIBL.
Atanran  Oarjapriamalnelk  Kyle  KOMeEriMeH
JKYPTi3ireH CTaTUCTUKANBIK TayfayAaH KewiHTi
HOTHXKeTepi 4-KecTene KopCeTii.

Kecte 4 — Beutraps! yiTiiepiHiH Cy TaMIIbUIApbIHA 00sTy TYPaKTBUIBIFBIH OaraiayblH HalbI3/IbIK IaMaChl

Bakpinay yunrinepi CpIHaK
CeiHaK yJirizepi
yakpIThl | CTaHIAPTTHI XUMUSIIBIK, Cy OpIieyacH Kanrak
MTUTMEHT KOJIJIaHBII KOJIIaHBII OTHEreH | KaObIFBIMEH
JaWBIHIATFAH VAT TadbIHAAT- OBLITFapBI Oostrad
FaH yuri yJrici yoIri
n(%) n(%) n(%) n(%)
30 3 0(0) 1(33) 2 (67) 0(0)
MuH | 3/4 1(33) 2 (67) 1(33) 0(0)
4 2 (67) 0(0) 0(0) 2 (67)
4/5 0(0) 0(0) 0(0) 1(33)
16 | 273 0(0) 0(0) 2 (67) 0(0)
carar | 3 0(0) 2(67) 1(33) 0 (0)
3/4 1(33) 1(33) 0(0) 0(0)
4 2 (67) 0(0) 0(0) 3 (100)
4/5 0(0) 0(0) 0(0) 0(0)
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Boutrapsl  yarinepinin cy TamIIbLIapbiHa Brutrapsl ynrinepiHig cy TaMIIbICBHIHA 00y
005ty TYpaKTBUIBIFBIH Oaranay/blH MalbI3/IbIK I1a- TYPaKTBUIBIFBIHBIH KopceTKimmi 30 MUHYTTaH jKoHe
Macel OoibiaIa 30 MUHYTTHIK JKoHE 16 caraTThIK 16 caraTraH KeHiHTI Cy TaMIIbICEIHA 00sy
Oakpulay  OapbICbIHIA  JKOFapbl  MAHBI3ABIK TYPaKTBUIBIFBIHBIH ~ KOPCETKIilll  Juarpamma
KOPCETKIIMTI >KaHFaK KaOBIFBIHAH JadbIHIATFaH TypiHzge 1-cyper xaHe 2-CypeTTe KOpCeTii.

YIT1 KOpPCETTi.

-
w2
[
<
=
<
=
>
<
=
<
™
<

-]

CraHgapTTh

XUMUSIIBIK Cy Komnansim OpreyneH

IIMTMCHT o . OTIICTCH 6I>IJ'IFapI>I Ka6beLIM€H
JavbIHAAJIFaH Yl .. .
KOJIJaHBbIIT YJ1irict OosutFaH YJiri

JAWBIHIATIFAH YIIT

Cypet 1 — 30 MUHYTTaH KeHiHTi YATUICPAIH Cy TAMIIBICBIHA 00y TYPaKTBUTBIFBIHBIH KOPCETKIIIT

Baranay mkanacel

CraHIapTThI
XUMUSIIBIK Cy KOJI1aHbII OpJieyieH OTIereH
IUI'MEHT KOJIIAHbIN | JalbIHOaIFaH YIIri ObUTFapBI yITic
JaWBIHATFaH Y1

Kanrak
KaOBIFBIMEH
0osuTFaH yiri

1 yari
® 2-Himi yori
® 3-iHmi yori

Cypert 2 — 16 cararTaH KeHiHT1 YATUIEpAIH Cy TAMIIBICHIHA 00y TYPaKTBUIBIFBIHBIH KOPCETKIIII

3epTrey HOTHXKEJIEpiHE Haszap ayJapcak, TOMEH KOPCETKIIITI opJeyleH OTIEreH ObUIFaphl
OBUTFapBIHBl  OpJIEY/IEH OTKI3y MIHJETTI Typle yirici kepcerti. EKiHINI TeMEHTi KepCeTKill cy
aTKapbUIy KEpeK orepanusi eKeHIiri OaiKamaipbl. KOJIJaHbIN JAaiblHAaIFaH yiarige Oadkamgsl. by
Opiey JKYMBICHIHAH KeHiH KOpraHblc KadaThl YJIriHiH Kepcetkint 3-3,5 Ganapl Kypasl.
naiaa OoJbIl ObUIFAPBIHBIH 00y TYPAKTHLIBIK Byn OipiHmn  omic, OpraHONENTHKAJIBIK
mamacbl apTThl. ChIHAK HOTHOKECI OOMBIHINA €H omicrieH OakplIaraHia Ja, YJCIHIH Cy TaMIIbI
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TaMbUIFaH OPHBIHBIH AedopManusra YIIbIpaFaHbl
Oaiikanael. By yiariHiH OanablK KepceTkimm 2,5-
3,5 Gayael Kypazpl.

MyHaH KeWiHTi KepceTKIiTi Oakpuiay
YIITiCl - CTaHAAPTTHI XUMUSIIBIK MTUTMEHT KOJIIa-
HbI JaiiplHmanradn yari 3,5 — 4 OammeH
OaliKanIbl.

Kopvimuinowt

Kazakcranma 6ap eciMIiK KaJIbIKTapbIHAH
00sly OKCTPAKTICI JalBIHAANBIN, OBUTFAPBIHBIH
opJIey KYMBICBIHA COTTi KOJAaHBUIBI.

brirapeina skaHrak KaObIFBIHAH JaiBIHIA-
FaH TaOuFu OOSTyMEH SpJIeTeHHEH KeWiH ObLIFaphl-
HBIH Cy TaMIIbUIApbIHA 00y TYPaKTBUIBIFBIHBIH
[IaMachlH aHBIKTAy MaKCaThIHJA KYMBICTAp XKYp-
rizingi. bakemay ynrinepi periHzme anblHFaH 9p-
JeyAeH OTIHEereH OBUIFapbl YITiCi, CTaHAAPTTHI
XAMUSUTBIK TIMTMEHT KOJIJIAHBIN JadbIHAAIFaH
yiri, Cy KOJJIAHBIT JaibIHAANFaH OBLIFApHI
YJIATUIepiHiH A€ cy TaMmIlbulapbiHa 0O0sly TYpak-
TBUIBIFBIHBIH [IaMaChl aHBIKTaJI/IbI.

3epTTey HOTIKENEepiHe CYHEeHCEK, KaHFaK
KaOBIFRIMEH OOSUTFaH YATiHIH OOSyBI Cy TaMIIIbI-
JIapbIHa TYPAKThI OOJIBI.

Byn xympicTa eH Hamap KepceTKill
opIey/eH oTIHereH ObLTFaphl YITiCiHIe OalKaIbl.

Tanngay HoTwkenepi OOWBIHIIA TaOUFU
ACKTPAKTIMEH OOsUIFaH OBLIFApPbUIAPABIH OOsUTY
CamnachIHBIH JKaKChl €KeHI aHBIKTAIIIBI.

Puzamrsuisik, Myaenep KakThIFbICHI

ABTOpIIap *KYMBICHIH OapbIChIHA OBUIFApHI
JKOHE KOCHIMINIA MAaTepUANJAPMEH KaMTaMachl3
€Te OTBIPBIN, 3EPTTEY >KYMBICTAPBIH JKYprizyre
pykcar Oepreni ymin «Turan SKin» emmipicine
PU3aIBUIBIFBIH OLIIpEI.
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