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canacblHgarbl 6akbiay KoMuTeTi yCbiHFAH TexXHMKa fbifibiIMAapbl OOWMbIHLLA
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YHUBEPCUTETIHIH AoueHTi, ywaHbe, TaxikcTaH
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HabueBa Upopa — TalLKeHT TOKbIMA XaHEe XeHin
©HEPKaCiN UHCTUTYTbIHLIH Npodeccopbl, TaLLKEHT,
©36ekcTaH

Kanaorny, ®aTtma — Ctambyn TexHMKanbIK
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AJIMATUHCKOIO TEXHOINOIMN4YECKOIro YHUBEPCUTETA
N3paeTtca c 1996 r.

TECHNOLOGICAL

UNIVERSITY Nel (147) 2025
XKypHan BkntoyeH B [NepeyeHb n3gaHni, pekomeHayemblx KoMUTETOM MO KOHTPOSo
B cdpepe o6pasoBaHms n Haykn MHMBO PK gnsa nybnukauumnm oCHOBHbIX pesybTaToB
Hay4YHOW [eATEeNbHOCTM MO TEXHWYECKMM Haykam W MMeeT HEeHyrneBOW WMMaKT-
cakTop no KasaxcraHckon 6ase umtnposaHms (KasbL).

COBCTBEHHMUK: NPEACTABUTENU PEOAKLINA:

AO «ANMaTUHCKUI TEXHOMOTMYECKNA YHUBEPCUTET»

PEOAKLUMOHHAA KONNEIMNA:

KynaxanoB T.K. — 4.7.H., akagemuk HAH PK, pekTop
ANMaTUHCKOro TEXHOMOMMYECKOrO YHUBEPCUTETA,
rmaBHbIV pegaktop, AnmaTbl, KazaxctaH

MapuHa Mappgap — o.7.H., npogeccop Opecckom
HaLMOHanbHOW akageMunm NULLEBbLIX TEXHOIOMUNA,
Opecca, YkpanHa

KopxeHeBckass Maprapet — PhD Bpounasckoro
yHMBEpcuTeTa Hayk 06 oKkpyxatoLen cpefe n XnU3sHu,
Bpounas, Monbwa

LUyxpaTaxoH HazapoB — foueHT TexHOnorm4eckoro
yHuBepcuteTa TampkukucTtana, ywanbe, TagpkukuctaH
Xewnc CtuseH [xopax — npoceccop MaHuyecTepckoro
yHuBepcuteTa, MaH4vecTep, Benvkobputanus
OxoBaHHa deppapm - npoceccop YHnBepcuteta
CanepHo, CanepHo, Utanus

Anwunsa 3aHHupa 6uHTKM MoxcuH — PhD YHusepcuteT
MyTtpa Manawnsuu, Cepganr, Manansus

HabueBa Upopa — npodeccop TalLKEHTCKOro
WHCTUTYTa TEKCTUIMbHOW M NErKoW NPOMbILLIIEHHOCTH,
TalukeHT, Y3bekuctaH

Kanaornbl ®aTtbma — npodeccop Ctambynbckoro
TEeXHMYeckoro yHnsepcuteta, Ctambyn, Typums
A66a3oB Unbxom — PhD, aoueHT [xnsakckoro
NONUTEXHNYECKOro MHCTUTYTA, [xn3ak, Y3bekuctaH
AkbapoB PycTtam - npoceccop TalukeHTCKoro
WHCTUTYTa TEKCTWUIBHOW M NErKOM NPOMbILLIIEHHOCTH,
TawukeHT, Y3bekuctaH

UztaeB Ayenbek U3TaeBn4 — O.7.H., akagemuk HAH
PK, anpektop HAW nuweBbix TexHonormm ATY,
Anmartbl, KazaxctaH

YomaHoB Ypuwban YomaHOBUY — O.T.H., aKageMuK
HAH PK, 3aB. na6. Kazaxckoro Hay4Ho-
NCCrneaoBaTenbCKOro MHCTUTYTA NULLEBOM U
nepepabarbiBatoLLeli NPOMbILLNEHHOCTU, AnMaThl,
KasaxcTtaH

MeHkoB Hukonan flumurtpoB — 4.T.H., npoceccop
YHuBepcuTeTa NULLEBLIX TEXHOMNorMh —lnoesaums,
Bonrapus

LiunpoBuya UHra — PhD, npodeccop JlaTeuiickoro
YHUBEPCUTETA ECTECTBEHHBIX HAYK Y TEXHOSOMN,
Pvra, latBus

Onrap Totbl — PhD, ceHnop-nekTop [dpe3aeHckoro
TEXHUYECKOro yH1BepcuTeTa, [lpesaeH, Mepmanus
TawnynatoB Canux LykypoBuy — 4.T.H., npodeccop
TalUKeHTCKOro MHCTUTYTa TEKCTUMbHOW 1 Nerkon
NPOMBbILLIIEHHOCTU, NPOPEKTOP NO MEXAYHAPOLAHBIM
cBsA3AM TallkeHT, Y3bekucraH

XanaeBa AnTbiHai BakTbikepenKbI3bl — Ha4YanbHUK
oTAena opraHm3aumun Hay4YHow paboTbl AliMaTUHCKOro
TEXHOMOrMYeCcKoro yHuBepcuTeTa, OTBETCTBEHHbIN
penaktop, Anmartbl, KasaxcTtaH

AnpgpeeBa BaneHTuHa UBaHoBHa — BeayLumn
cneuuanucT otgena opraHvM3auum Hay4Homn paboTebl
AnMaTUHCKOro TEXHOMOMMYECKOro yHMBepcnTeTa,
OTBETCTBEHHbIV CekpeTapb, Anmarthbl, KazaxctaH

OTBeTCTBEHHBIN 3a Bbinyck — XX.M. Tycynosa
KomnbloTepHas BepcTka — [.T.Hypmyxa

MeyaTaeTca no pelweHnio Hay4yHoO-TeXHNYECKOro
coBeTa ArMaTUHCKOrO TEXHONOrMYECKOro
yHuBepcuTteTa.

BbixoauT 4 pasa B rog

XKypHan 3apeructpuposaH B KomuteTte nicpopmaumm n
apxmBoB MuHucTepcTBa cBA3U U nHhopmMaumm
Pecny6nuku KasaxcTaH.

CBunaeTensCcTBO O perncTpaumm:
Ne13928-X ot 08.10.2013r.

A3bIkn NyGNMKaLmn: Kasaxckum, pyCCcKum,
aHrMUNCKNI

OcHoBHasi TeMaTu4yecKkas HarnpaBleHHOCTb:
OCBeLLEeHNE akTyarnbHbIX NPo6ieM B 0611acTU TEXHUKM
N TEXHOMOMUM Mo HanpaBneHUsIM NULLLEBOIA 1
nepepabarTbiBatoLLelt, Nerkom (TEKCTUNBHON)
NMPOMBbILLIIEHHOCTU

MoanucHon nHpekc: 75907

Appec pegakuuu:

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

E-mail: vestnik@atu.kz

Agpec cawta: 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 npeactaBneH B OTKPbITOM JOCTYNe Ha canTe:
http://www.vestnik-atu.kz
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N3MEPEHUE TEIVIOPU3NYECKHX ITAPAMETPOB PABOYEN 30HBI
CYHIMJIBHOHU YCTAHOBKHU VIS KYPTA

f “‘%\ i “'%\ P —% \
EM. Ar34am ¥ = p. k. kvcanoB " | 4.k kakumoB ¥
.'ﬂq—;\\. ,r’i’i“_;\\,

A.E. EPEHTAJIMEB | HK. UEPATUMOB

(HAO «Yuusepcuter umMenn lllakapuma ropoga Cemeii»
071412, Pecnyoniuka Ka3zaxcran, r. Cemeii, yii. [nankn, 20 A)
DnekTpoHHast Mo4Ta aBropa-koppecnonaenta: ektu2009@gmail.com*

Obecneuenue pagHOMEPHON CYWIKU NPOOYKMOG AGNAEMCA KII0YEEbIM ACHEKMOM O O0CMUICEHUA
00HOPOOHO20 Kauecmea KOHeUHOU npodykyuu. B oannom uccnedoganuu paccmampueaemcsa npoyecc noayueHus
RePEUUHBIX OAHHBIX MENI0PUUYECKUX NAPAMEmPOE 6 padoueil 30He KOHEEKMUGHOU CYWUTbHON YCMAHOEKU 01
Kypma. Ananu3 menjionepeoayu, 61a)}CHOCINY U IMEMNEPAMYPHDIX PEICUMOE NO360IUN 6 OAIbHERUIEM ONPeOenunty
OnMuManbHble YCA06UA CYWIKU, UYMO Rpueeoem K COKPAWLEHUIO 6PDEMEHU Rnpou3eoocmea, 3IP@exkmusHo
KOHMPOAUPOEams mexnoai02uiecKuil npoyecc u nogviuienuio Kauyecmea npooykyuu. Ilenvro pabomet saensemcs coop
RePEUUHbIX C6E0CHUTI USMEPEHUEM U UCCTIC006AHUEM MENTIOPUUUECKUX NAPAMEMPOE C UCHONB308AHUECM OAMUUKOE
DHT22, coeounennvix c konmponnepom Arduino Nano. B pezynsmame ycmanoeku decamu 0amuuxos oviina coopana
ungopmayus 0 memnepamype u 61aAHCHOCHMU, YMO ROOMEEPOUIO CHAOUNBHYIO PAGOMY CUCMEMbl UIMEPEHUA U
cyuunbHoll ycmanoeku Kypma 6 yenom. Ilonyuennsie oannvie nokazanu omkioHenue 8 ypogehe gnaxcnocmu na 1I-
2% u ouanazon memnepamyp om 45 0o 74 °C. Habnwoaemvie paznuuus 00bACHANOMCA HEPAGHOMEPHBIM
pacnpeodenenuem MenjiOHOCUMENA, YIMO MONCHO YIYHWUMb ¢ HOMOUbIO KACKaoos u icaniosu. Pesynvmamor
UCCNIe006ANHUA UMEIOM RPAKMUYECKYIO 3HAUUMOCHb 015 RPEORPUAMUIL, 3AHUMAIOUIUXCA RPOU3EO0CIEOM KYPIOG,
Opy2ux nUWessIX NPOOYKnO6, U MOZyn CROCOOCHIE08AMb ORMUMUAUUN MEXHOI0ZUYECKO20 NPOYecca CYUIKU, YUMo
6AJICHO 0/13 NOGHIIEHUA KOHKYPEHIMOCNOCOOHOCMU HA PbIHKE.

KiroueBble c10Ba: KypT, CYyIIWIbHAsl yCTAHOBKA, KMCJIOMOJIOYHbIE POAYKThI, Pa3BUTHE MAJIOI0
U cpeiHero 0M3Heca, CyIIWJIbHOE 000py/I0BaHNe, MPOU3BOACTBO KypTa, CyIIKA MUIIEBLIX MPOAYKTOB,
H3MepeHHe TeMIepaTypbl M BJAKHOCTH KypTa.

KYPT KENITIPY KOHJILIPFBIHBIH, ’KYMBIC AMMAFBIH/IAFBI
TEPMO®U3UKAJIBIK TIAPAMETPJIEPIH OJILIEY

E.M. AF34AM*, P.K. K¥CAUBIHOB, A.K. KOKIMOB,
A.E. EPEHFAJINEB, H. K. UBPAI UMOB

(YAO «Cewmeii kanacbiHbIH HIoKIpiM aTbIHAAFHI YHUBEPCUTETI»
071412, Ka3zakcran Pecny6iukacel, Cemeii K., [inHKa keoml., 20A)
ABTOP-KOPPECTIOHAEHTTIH 3eKTPOHBIK momTackl: ektu2009@gmail.com*

Onimoepoin Oipkenki Kenmipinyin Kammamacyl3 emy conbl OHIMHIN OIpKeIKi canacvlHa KOJ JHcemKi3yoiy
Hezi3ei acnexkmici 6onvin maowvinaovl. byn zepmmey Kypmra apuanzan KOH6eKmMuUEMIK Kenmipy KOHOBIPbICLIHBIH,
AHCYMBLC AUMARBIHOARBL MEPMOPUIUKATBIK napaMempiepoin 6acmankbl 0epeKkmepin any npoyecin zepmmeiioi. Koiy
0epy, blI2aN0bUIbIK JHCIHE MEMNEPAMYPANbIK HeA20auaaposl maioay 00an api OHmMaiavl Kenmipy Hcaz2oaiiapvii
AHBIKMAiiovl, Oyn OHOIpic yaKblmolH KblCKApmMyed, MexXHOI02UANbIK npoyecmi muimoi Oakvliayea dicone OHim
canaceln JcaKcapmyza anvin Keneoi. Kymvicmoiy maxcamot Arduino Nano konmponnepine xocvinzan DHT22
CEHCOPNAPLIHBIY, KOMEZIMEH JHCHLLY HCIHE (PUIUKATBIK napamempiepoi oauiey Hcane 3epmmey apKblivl 6acmankbl
aKnapammol JHcuHay 6o01bin maowviiadvl. On damuukmi opHamy HamMuUICeCciHoe memnepamypa mMeH bli2aa10bliblK
mypainsl aKnapam JHCUHAanobl, Oy ouey Heyieciniy Hcane mymacmaii an2anoa Kypmmol Kenmipy KOHObIPbICbIHbLH
MypaKmol HCYMbICbIH pAcmaosvl. AnvIiH2aH 0epeKmep blaganovlivlk 0eHeeuinin 1-2% ayvimkyvin scone 45-men 74 °
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C-Ka Oeiiinzi memnepamypa ouanazonvin kepcemmi. baiukanzan anvipmawiblislKmap caakblHOAMKbIMMbIH, OIpKeaKi
emec mapanyvimen mycinoipineoi, OHbvl KACKAOmap MeH Hcaalo3unepoiy, Komezimen ycaxcapmyea 601aovl. 3epmmey
Hamudicenepi Kypm dcoHe 6acKa 0a a3vlK-mMyNiK OHIMOepiH OHOIpYMeH aiiHaNblCAmblH KICINOPLIHOAD YUliH
RPAKMUKANBIK MAHBI30bL 001N MAGLIAObL HCIHE HAPBIKMAZbL DICeKeze KAdinemminikmi apmmaulpy yulin Mansl3ovl
bonbin madvlIAMBIE Kenmipy npoyecin OHMauanoblipy2a KoMeKkmeceoi.

Heri3ri ce3aep: KYpT, KenTipy nexbl, alIBITHLIFAH CYT OHiMAepi, IIAFbIH KIHE OopTa Ou3HecTi
JAMBITy, KeNTipy Ka0AbIKTApbl, KYPT OHIIpPY, a3bIK-TYJiK 6HiMJepiH KenTipy, KYPTTBIH
TeMIepaTypacbl MeH bUIFAJIIbLIBIFBIH 6J111IeY.

MEASUREMENT OF THERMOPHYSICAL PARAMETERS OF
THE WORKING ZONE OF A DRYING EQUIPMENT FOR KURT

E.M. AGZAM*, R.K. KUSAINOV, A.K. KAKIMOV,
A.E. ERENGALIYEV, N.K. IBRAGIMOV

(NAO ""Semey University named after Shakarim™
071412, Republic of Kazakhstan, Semey, Glinka str., 20A)
Corresponding author’s e-mail: ektu2009@gmail.com*

Ensuring uniform drying of products is a key aspect for achieving uniform quality of the final product. This
study examines the process of obtaining primary data on thermophysical parameters in the working zone of a
convective drying equipment for kurt. The analysis of heat transfer, humidity and temperature conditions will allow
to determine the optimal drying conditions in the future, which will lead to a reduction in production time, effective
control of the technological process and an increase in product quality. The aim of the work is to collect primary data
by measuring and studying thermal and physical parameters using DHT22 sensors connected to an Arduino Nano
controller. As a result of installing ten sensors, information on temperature and humidity was collected, which
confirmed the stable operation of the measuring system and the kurt drying equipment as a whole. The obtained data
showed a deviation in the humidity level by 1-2% and a temperature range from 45 to 74 °C. The observed differences
are explained by the uneven distribution of the coolant, which can be improved by using cascades and blinds. The
results of the study are of practical importance for enterprises engaged in the production of kurts and other food
products, and can contribute to the optimization of the drying process, which is important for increasing
competitiveness in the market.

Keywords: kurt, drying unit, fermented milk products, development of small and medium
businesses, drying equipment, production of kurt, drying of food products, measurement of temperature
and humidity of kurt.

Beeoenue

ObecnieueHre paBHOMEPHOW CYIIKH MPOH3-
BOJMMOM MapTUU IPOAYKTOB SBISETCS Ba)KHOU
4acThl0 O0ECTeUYeHus] eIMHOO0Pa3HOro KayecTBa
cymku mnpoaykmmu [1]. B HacTosmee Bpems
CYIIIECTBYET BONPOC B TOJIYYEHHH NEPBUYHBIX
JaHHBIX [2] 1 o0mIel KapTUHBI TPOUCXOIAIIETO B
pabodeil 30He KOHBEKTHUBHOU [3,4] cymmiabHON
ycTaHOBKH KypTa [4,5,6] ans ucnowitanus [7]
CYLIWIBHON yCTaHOBKM KypTa W B JaJIbHEHIIEM
MOCTPOCHNE KUHETUKH Tpolecca CYILIKH padodeit
KaMepBhl.

Usmepenne u wuccienoBaHue TerUIOMU3N-
YEeCKUX IapaMeTpoB [2] B IpoLecce CYyIIKH KypTOB
MMEET CTPATEernyecKoe 3HAYCHUE [T HaX 0K ICHHS
ONTUMANBHOTO TIpOIlecca W TMOBBIIIEHHA €r0
3¢ GEeKTUBHOCTH. AHAJIN3 TeMJIONepeaadn, BIax-
HOCTH ¥ TEMIIEPATYPHBIX PEXXUMOB B paboueii 30He
CYIIWJIBHON yCTaHOBKM TIO3BOJIIET OIPENEIUTh
ONTUMAJIbHBIE YCIOBHS CyHKH [8], d4TO CcIo-
COOCTBYET COKpAILEHHIO BPEMEHU MPOU3BOJCTBA,

MOBBIILIEHUIO KayecTBa KOHEYHOTO MPOAYKTa H
YIIYYIIESHUIO 3HEPro3(hGEeKTUBHOCTH Mpoliecca.

Lenpto AaHHOTO HCCIENOBAaHUS SIBISIETCS
MOJTyYeHNE NEPBUYHBIX JAHHBIX Terlopu3niec-
KHX [IapaMeTPOB BHYTPHU CYHIMIBHOMN YCTaHOBKH C
MIOMOIIBIO  KOHTPOJIBHO-U3MEPUTENBHBIX MPHOO-
poB. [lis pocTwkeHus OSTOH Lenu  ObUIH
copmynrpoBaHb! crenyronue 3aaaqun [2,9]:

1. Bwibop mnOIXOAANUMX KOHTPOJHHO-
HU3MEPUTENIBHBIX M PErHCTPUPYIOINX NpHOOpOB
JUISL TOCTHKEHUS! TIOCTABICHHBIX LeNeH.

2. VYcraHoBKa U© HalajgKka CHUCTEMBI
H3MEpEHUs] TEIUIOPH3MYECKHX TapaMeTpoB B
CYUIMJILHOHM yCTaHOBKE AJISl KypTa.

3. Ioxy4eHue MepBUYHBIX TEIUIOPUIUYIEC-
KX TlapaMeTpoB pabodeil 30HBI CYIIWIBHOM
YCTAHOBKH.

4. COop W aHaIM3 NEPBUYHBIX JaHHBIX
TermoGu3nIeckux mMapaMeTpoB padodeill 30HBI
CYUIMJILHOHN yCTaHOBKH.
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JlaHHOE€  WCCIIEIOBaHWE  MPENCTABISET
MPAKTUYECKYIO 3HAYMMOCTH JJIS TPEANPUATHI U
MpeapPUHUMATENCH, 3aHUMAIOIIMXCS TIPOU3BOJICT-
BOM KYPTOB, U CIIOCOOCTBYET CBOCBPEMEHHOMY H
Ka4yeCTBEHHOMY KOHTPOJIO XOJ[a TEXHOJIOTHYEC-
KOro mporiecca [2], onpeeeHl0 ONTUMAIBHOTO
pexxuMa paboThl CYIIMJIBHOW YCTAaHOBKH H
WCCIIE/IOBAHNIO TpoIiecca CYIIKH HE TOJBKO
KYPTOB, HO U JIPYTHIX TUIIEBBIX MPOTYKTOB.

Mamepuansl u Mmemoovl UCC1€006AHUIL

J11st u3MepeHus ¥ KOHTPOJIS TEMIICPaTyphl U
BJIQYKHOCTH BO3]1yXa OBLIH MCIIOJIb30BAHbI TATYHKH

DHT22 (AM2303) [10,11,12], kak moka3aHO Ha
pucyHke la. CUrHai ¢ 3TUX AaTYUKOB CUUTHIBAJICS
KOHTPOJUIEPOM, KOTOPBIA MpPEACTaBIsT  coOoi
wiaty  Arduino  Nano 3.0 [12,13,14].
MuxkpoxonTpomiep ATmega328, n300paxxeHHBII
Ha pucyHke 106, DHT22 Bxmrouaer B ceOsi nBa
JaT4riKa B OJTHOM KOPIyce W BbIAAET HUDPOBOH
CUTHaJ. DTH AATYUKHU MOCTABJISIOTCS C 3aBOICKON
KanmuOpoBkoit. B Tabmume 1 mokasaHeI
XapakTepUCTUKX  JaT4yuKa TeMIOepaTrypel U
Brnaxkaocta DHT22.

a)

Pucynok 1. YcranoBka u pacnuHoBka gardrka DHT22 (a) u koutposuiepa Arduino Nano 3.0 (ATmega328) (0)

6)

Tabmuna 1. XapakTepHcTHKH AaTduKa TeMrepaTypsl U BnaxkHoctn DHT22 (AM2302)

HanpsoxkeHue nuraHust: 3.6B
Jlnana3oH u3MepeHus BIAKHOCTH: 0..100%
JlnanazoH u3MepeHus TeMnepaTypsl: - 40°C ..+120°C (-40°C ..+80°C)
ITorpemHocTh U3MEPEHUN BIAKHOCTH: 1%

[TorpentHoCTs H3MEPEHU TeMIepaTyphL: 0.5°C

[ar u3MepeHus BIAKHOCTH: 0.1%

[Tar u3MepeHus: TeMuepaTypsl: 0.1°C

[epuon n3MepeHHUi: 1 cek.

Pasmepsr: 25.1x15.1x7.7mMm
Bec: 2,2 p.

Bcero 0Ob110 mcmonb3oBano 10 maTyukoB,
Pa3MeIIeHHBIX BJIOJb HepuMeTpa pabodeid 30HBI
CYIIWIBHOHN yCTaHOBKH. PacmonoxeHne NaTInKoOB
mokasaHo Ha pucyHke 2. Jlarauku DHT22 Obuin
3aKpeIIeHbl Ha KOPIyCe CYIIMIBHON YCTaHOBKH
Mpy TOMOIM OOJNTOBBIX CcoeAMHEHUN M3, a

KOHTpOJUIEp ObLJI YCTaHOBJICH BHYTPH 3alllUTHOM
KOpPOOKH CHapyxu kopmyca. st moakmoyeHws
JATYNKOB K  KOHTPOJUIEPY  HCIIOJIb30BAUChH
nposoga ITJII 3x0,4 Mm% KoTOpble ObLIM
3a(hUKCUPOBAHBI HA CTEHKAX KOpIyca C IIOMOMIBIO
Jepkatesieil IpoBOAOB.

Pucynox 2. Cxema pacrnoyioxKeHHs JaTYMKOB U pacIpeienTeIbHOH KOpoOKH
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IIpn momxmrouennn matdukoB DHT22
KOHTPOJIJIEPY HUCHOJB30BaHBl  IMOATATHUBAIOIINE
pe3uctopsl HoMuHaIoM 10 KOM, KOTOpBIE CITy>KatT
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JUIS  3alllUThl JAaTYMKA OT 3JIEKTPOMArHUTHOM
HaBojgku. Ha pucynke 3 mokazaHa cxema
coequnenus nataukoB DHT22 ¢ koHTposiepoMm.

COM Port COM1

H

Pucynox 3. [IlpuHuMnuanbHas SMEeKTpHYECcKas cXeMa CHCTEMbl H3MEPEHUS TEMIIEPaTyphl M BIQXKHOCTH pabouei 30HbI

CYLIUIbHON YCTAHOBKH.

s koHTpouiepa ObUIO  pa3paboTaHO
mporpaMMHOE  oOecliedeHHe,  MO3BOJIAIONICEe
CUMTHIBATh M COOMpPATh NAaHHBIE C JATYUKOB, a
3areM repenaBath ux depes uarepdeiic UART Ha
KOMIIBIOTEp C wucnonb3oBanneM USB kabens.
3HaueHUs BIAKHOCTH U TEMIIEPATYypPbl CHUMAIIHCh
C KOXJIOT0 JaT4YHKa C MEPUOIUIHOCTEIO 10 cekyH.
Jiist uTeHnst 1 0TOOPaKEHUS TMOJTyUYSHHBIX TaHHBIX
OT JIaTYMKOB Ha KOMIIBIOTEpPE HCIIOIb30BAJIOCh
nmporpamMmmHoe obOecriederne Terminal 1.9b[15].
W3mepennple  3HaueHWs  TeMIepaTypsl |
BIQXHOCTH, a TaKKe€ BpEMs, COXPAaHAJIUCH B
TEKCTOBOM (haiiyie ¢ paciupeHneM txt.

Pezynomamut u ux oocyryncoenue

W3 ananmza rpaduKoB TeMIlepaTypbl H
BIQ)KHOCTH BO3JyXa CIEAYET, YTO BCE NATUHKU
pabotatoT cTabmibHO U HajexkHO. Ha BpeMeHHbIX
rpaduKax BHJHO, YTO KpPUBBIE TEMIIEPATyphl U
BJI&KHOCTH HE HMEIOT PE3KHX KOJCOaHWU wWin
OTKJIOHEHHH, 4YTO CBHJETEIBCTBYET O BBICOKOU
TOYHOCTH M HAJEXKHOCTH U3MepeHuH. JlaTumku
MTOKA3bIBAIOT COTJIACOBAHHBIE PE3YNbTATHL, UYTO
yKa3bIBaeT HA UX MPABUJIbHYIO KaTHOPOBKY.

OpHako cpaBHEHHE MOKAa3aHUH pa3iIMYHBIX
JATYNKOB BBISBMIIO HEKOTOPHIE PACXOXICHUS B
3HAYEHHSX TeMIIepaTypbl M BIAXKHOCTH, HO HE B
(dbopMe UX TMHUM, YTO MMOTYEPKUBAET HAJIE)KHOCTh
W TPaBWIBHYIO HACTPOKy BCEX YCTpPOICTB.

Jlannpie naTamka Ne7 TMOKa3bIBalOT HEOOJIBIIOES
OTKJIOHCHUC B YPOBHC BJIIAKHOCTH OT JOPYIrux
JaTYMKOB — MPUMEPHO Ha 1-2%, B TO Bpems KaK y
IOpyTuX IaTYUKOB 3TO IMoKazaHue cocrasisieT 0%,
4YTO ABJIACTCA OTJIMYHBIM  pE3yJIbTaTOM  JIA

CYIIHUJIBHOM YCTaHOBKH. Yo KacaeTcs
TEeMIEPaTypPHI, HaOII0 a0 TCS CIIeyFoIIne
pazmuumst: nmataukd Ne3 u Ned4  mokaspIBarOT

3HayeHus oT 72 o 74°C, matuuku Ne2, Ne6, Ne9 u
Nell — ot 60 go 70°C, a matumku Ne5, Ne® u Nel(
— ot 55 mo 60°C. Camoe HH3KOE 3HAUYEHHUE Y
matauka Ne7 — 45°C.

OTH pa3nmuuus 0OBSICHSIIOTCS 0COOSHHOCTSIMU
paboThl KOHBEKTUBHOM CYIIMIILHON YCTAHOBKH, TJIE
HArpeThlii BO3MYyX, BBHITIONHAS POJIb OJHOBPEMEHHO
TEIUIOHOCUTEIISL U BJIArONOrJIOTUTENS, IEPEHOCUTCS
OT BXOJHOIO OTBEPCTUSA K BBIXOJHOW PELIETKE IMOJ
JICCTBUEM BEHTWISATOPOB. BaKHBIM pe3ysbTaTOM
JAHHONH  pabOTBl  SABJSETCS  BBUIBJICHHE U
BO3MOKHOCTh B JIAJIbHEMIIIMX  MCCIIEIOBAHMSIX
KOPPEKTUPOBKMA HEPAaBHOMEPHOTO pacCIpeIeiICHUs

TeMmriepatypsl B paloueld Kamepe CyIIMIBHOM
YCTaHOBKH. Obecnieuenne PaBHOMEPHOTO
pacrpeneneHuss TOps4ero BO3AyXa II0  BCEMY

MEPUMETPY KOPPEKTHPYETCST C  HUCIONB30BAaHUEM
KacKaJioB, >KAIO3M M 30HTOB B paboueil kamepe
CYIIMJIBHON yCTaHOBKH.
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Pucynox 4. IlpuHnnnuansHas dMEKTpUYECKask CXeMa CHCTEMbI H3MEPEHUS TEMIIEPATyPhl U BIAXKHOCTH paboueii 30HbI
CyIIUJIbHON YCTaHOBKH
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3aknrouenue, 6b1600bl

Pesynbrarhel paboThl TOKA3av, YTO JATUUKU
TEMIIEPATYPhl U BIAXHOCTH PabOTAIOT CTAOUIBHO
W TIPEAOCTABIISIOT HANCXKHBIE MaHHBIC, KOTOPHIC
MOTYT OBITh HWCIOJB30BAHBI IS TOCIETYIOIINX
HCCIeAOBaHMM U aHanu3a. Bce monydeHHBIS
JaHHBIE CBHUIETENBCTBYIOT O BBICOKOM Ka4yeCTBE
M3MEpEeHH U TOATBEPKAAI0T, 9TO 000pymOBaHHE

UMEeT  XOpollyld  pabOTOCHOCOOHOCTH U
COOTBETCTBYET OCHOBHBIM TpeOOBaHUIM
KOHCTPYUPOBaHHUS YCTaHOBOK MHIIEBBIX
npousBoAcTB  [10].  OTkioHeHuEe  ypOBHS

BJIaKHOCTH OT IPYTHX TATUYUKOB cocTaBiseT 1-2%.
MaxkcuManbHas TeMIieparypa BHYTpH paboueit
kamepsl gocturia 74 °C, a munumanbHas — 45 °C.
3T0 00BsACHSIETCS HEPABHOMEPHBIM paclpeee-
HUEM TEIUIOHOCUTENS B paboueil 30He, IYTO MOKHO
B JalbHEHIIeM YCTpaHUTh, YCTAaHOBUB BHYTPHU
CYIIWJIBHOM KaMepbl KacKabl, KAJIFO3U U 30HTHI.
HOHy‘IeHHBIG NEPBUYHBIC NAaHHBIC MPEACTABIIAIOT
c000#1 BaXKHBIN pecypc I JaTbHEUIINX HaYIHBIX
ucclenoBaHMH M aHanmza. X usydenwue
MO3BOJIMJIO COCTAaBUTh OOIIee IMPEICTaBICHUE O
pabote pabodeil 30HBI CYIIMIBHOW YCTAaHOBKH
KypTa, 4TO, 0€3yCIIOBHO, MOMOXET B OyIyIIem
orpenenuTh Haubosee d3PPEKTHBHBIC PEKUMBI €€
paboTHL
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IRON DEFICIENCY AND MILK FORTIFICATION
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Modern food products do not contain a high content of nutrients, in particular minerals. The consumption of
such products affects not only the health of the nation but also the economy of the country. According to the World
Health Organization, the lack of the mineral element iron remains relevant, especially among children and pregnant
women not only in developed countries, but all over the world. This article presents studies of the effect of cow's milk
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enrichment on the physico-chemical and organoleptic qualities of fortified milk. The cow's milk with a fat content of
3.6 and 2.8% was enriched with iron sulfate (FeSO4.7H20) and trivalent ammonium citrate (CeHsFeNOy7). The
samples of Ferrous Sulfate (10mg) and Ferric Ammonium Citrate (10mg) showed significant changes in milk with fat
content 2.8 % fortification. The effect of iron enrichment on the process of milk fermentation was also studied, and a
milk sample was taken. The milk sample fortified with iron had a considerable acidity increase on 3 h from 22°T to
80°T, this is by 37 % compared to the control sample. The effect of iron enrichment on the fermentation process or
the supporting role of iron in the growth of fermenting bacteria is still in question, although a number of studies have
been conducted in this area, but more clarity and specific research and experiments on this issue are still needed.

Keywords: micronutrient, micronutrient, iron deficiency, food fortification, enrichment, milk,
anemia, pasteurized milk, physicochemical properties.

TEMIP TATIIIBLIBIFbI )KOHE CYTTI BAUBITY KOJIJTAPHI

LCOK. MYCAEBA*, 2)K.A. HICKAKOBA, *A. AUTITAEBA,
1P JIAVTKAHOBA, *M. MBTJIEYOB

(*M.Oye30B aTbmaarsl Ourycrik Kazakeran ynusepenreri,
Kazakcran Pecyosmmkacsi, 160018, IlIbivkeHT K., Toyke XaH JaHFbLIBL, S
ZKazak YITTBIK arpapJibIK 3epTTey YHHBePCHTETi,

Kazakcran Pecnyosmkacsi, 050010, Anmarsl K., Adaii k-ci, 8
Kazak eHjiey #oHe TAMAK 6HEPKICiOi FLLILIMH-3epTTey HHCTHTYTHI
Kazakcran Pecniydsmkacel, 050060, Anmarsl K., ['arapun nangbLibl, 23810)
ABTOP-KOPPECTIOH/ICHTTIH AJIeKTPOH/IBIK roriackr: Saltanat mussayeva@yahoo.com*

A3bIK-myniK OHIMOEpOiH, KEPAMbIHOAZbl KAXMCemmi MUHEpaiobl 3ammapovly Hcemicneyi mymulHyuivliaap ooty
OdencaynvievlHa Kepi acepin 2ana muzizoeil, COHbIMEeH Kamap e10iH KO2AMHbLH IKOHOMUKACLIHA 0a Kayin moHOipeoi.
Aynuexncysinick /encaynvix cakmay Yivimvinoltyy monimemi 0oiivinua, mazamoapoviy apacblHoa ey Kon
ocemicneiimin Inemenm — memip. Temip oswcemicneywinici Oykin anemoe mezizinen xncac oananap mem HcyKmi
aitendepdin apacvlnoa Ken Ke3oeceodi, 0]1 anemus aypyvlHvlH Heci3ei cebedi Ooavin cananadvli. Kapacmuvipoiivin
OMBIPAH MAKANA0A CUbIP Cymin memipmen Oailvimy Ke3inde opmuguyupnenzen cymmiy QuauKa-Xumusaivly
JHCIHE OP2AHOIENMUKAIBIK Kacuemmepine acepi 3epmmeiizeH. 3epmmey HCYMoblCblHOA maiiavliavieol 3,6 ycane 2,8 %
cuvlp cymi memip cynvpamvimen (FeS0s,7H20) scone yw sanenmmi ammonuii yumpamoimen (CsHgFeNO7)
oauvimotnzan. Temip cynvghamot (10 m2) scone yur sanenmmi ammonuii yumpamal (10 mz) cotnamanaput 2,8 % maiinv
cymme aumapnvikmait o3zepicmepoi kopcemmi. Temipmen cuslp cymin daitblmy Ke3inoe cymmin auty ypoicine acepi
3epmmeninoi, 3epmmey Hamuiceepi 00UbIHUA meMIpMeH DATIbIMBLIZAH CYM CbIHAMACLIHBIH KbIUKbLIObIZbL 3 cazam
iminoe 22°T-man 80°T-ka Oeilin edayip ncozapvinazan, 6yn Gaxwinay coinamacvimen canvicmuipzanoa 37% - 2a
JHco2apul, AHU Mmemip OQUbIMKLIWMApPsl cCymmin, auiy ypoiciHil YAKbIMbIH HCHLI0aAMOAMAMBIHGIN 0ATUKAMMbL.
Temipmen oaitvimyosiy awipblmy npoyecine acepi nemece auivblnmy OAKmMepuAIAPbINGLY 0CYinde2i memipoiy, KoMeKuii
poni ani 0e mepen 3epmmeyoi Kaxyncem emeodi, 0ecenmen dipKkamap 3epmmeynep memipmen 0auvimy auiblnyovl
myovipamuii 6aKmepuAnapobly Koberoine bIKknau emyi MyMKiH eKeHin Kopcemmi.

Herizri ce3gep: MHHepaJabl 3aTTap, TeMip TANIbUIBIFBI, (opTHUKaAnMUs, CYT, aHeMHS,
nacTepJjieHreH cyT, (PM3UKa-XUMHSIIBIK KacueTTepi.

JAE®UIAT KEJIE3A 1 TYTHU ®OPTUOUKALIUU MOJIOKA

YCIOK. MYCAEBA*, )K.A. UCKAKOBA, *A AUTITAEBA,
$11.P. JIAYTKAHOBA, M. MBTJIEYOB

(YOxno-Kasaxcranckuii yansepcuter nvenn M.Ay330Ba,
Pecrry6smnka Kazaxcran, 160018, r. IlIbivikenT, np. Tayke Xana, 5
ZKazaxcKuii HAMOHAIILHBII ATPAPHbIIi MCCIIETOBATEILCKHI YHHBEPCHTET,
Pecnyosiuka Ka3zaxcran, 050010, r. Anmarsl, yoi1. Abasi, 8
SKazaxckuii Hay4HO-HCC/IEI0BATEILCKHIA HHCTHTYT IlepepadaThIBaIoNIeii i IIHILEBOIi IPOMBIILIEHHOCTH,
Pecny6imuia Kazaxcran, 050060, r. Aamartel, np. Iarapuna, 2381
DieKTpOHHast TI0YTa aBTOpa-KoppeconeHTa: Saltanat_mussayeva@yahoo.com™

COBPEMEHHble npobykmbl RUMAHUA HE OMIUYArOmcsa 6blCOKUM codep.m'anueM numamesibHblX eeuiecme, 6
uacmHocmu MuHepaios. Hompeﬁﬂenue maxkux npodyxmoe ejlusaem He MmoJIbKO Ha 300p03be Hauyuu, HO U Ha
IKOHOMUKY CIMPAHDbL. IIo oannvim BC(?Mllpl-lOﬂ opzanuzauuu 30pa300xpanemm, npoﬁﬂema HeéxXeamKu MUHEPATIbHO20
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InemMenma inceie3ad OCMACMCA AKMYAIbHOU, 0COOEHHO cpedu Oemell U 0OePeMEHHbIX MHCEHUW{UH, He MOJIbKO 6
PAa36UMBbIX CIMPAHAX, HO U 80 écem mupe. B oannoi cmamuve npeocmasnensvt uccnedosanus enusanus odozauwienus
KOPO08be2o MOI0KA HA €20 (hu3uKo-xumuueckue u opeanoienmuyeckue ceoticmea. Koposve monoko scupnocmeio 3,6
u 2,8% ovno ob6ozaweno cyrvhpamom ocenesa (FeSO47H20) u yumpamom mpexeanenmnozo ammonus
(CeHsFeNO»7). Ipoowt ¢ cyrvgpamom sceneza (10 m2) u yumpamom mpexeanenmuozo ammonus (10 m2) nokazanu
3HauumenbvHole UsMeHeHUA 8 MoJl10Ke ¢ ycuprocmoio 2,8 %. Takoce 6b1710 U3yUeHO eaUAHUE 0002AUEeHUA JHCe1e30M
Ha npouecc CKeAWUBAHUSL MOJIOKA, U OblLila 6351ma HPoOa Moa0Ka. Y 00pasya mo10Ka, 0002auieHHO20 IHcene3om, 3a 3
yaca 3nauumenvno noevicunace Kuciomuocms - ¢ 22,0 oo 80,0°T, umo na 37% 6Gonvwe no cpasuenuio c
KOHmMPOJIbHBIM 00pasyom. Bausnue obocawenusn jncene3om Ha npoyecc hepmeHmayuu unu 6CROMO2AMeENbHA POTIb
Jicenesa 6 pocme OpoOUIbHLIX OAKmMeEPUll ce euie OCMaAemcs noo 60NPOCOM, XOMs PAod UCCed06aHULl ROKA3AT, YMO
obozawienue rcenezom MoIcem CROCOOCMEO8ANb POCIY DAKmMePUil, 6bI3bI6AIOWUX DPOIHCEHUE.

KualueBble cjioBa: MHUHepajbHble BelIecTBa, AepuuuUT Kejae3a, olorameHue MNPOAYKTOB
NUTAHUS, MOJIOKO, AaHEMHUS1, IACTEPU30BAHHOE MOJIOKO, (PM3UKO-XMMHYECKHEe CBOIiCTBA.

Introduction than 50% among women and young children and
In recent years, due to urbanization, the based on dietary studies it was found out that the
quality of the population's diet has deteriorated majority of all anemia in this region was caused by
sharply. The use of fast food and refined products iron deficiency. More than a decade later, despite
all affects the health of the nation. The lack of of economic and lifestyle improvements anemia in
guality food from time to time is unlikely to cause Kazakhstan is in a moderate condition according to
serious health problems, but the constant WHO data and other studies done in this country.
consumption of such products, especially daily There are concerns about biophysico-
products such as bread and dairy products, can chemical modifications, organoleptic changes, iron
negatively affect human health. The human body bioavailability and tissue distribution as a result of
needs to get the necessary nutrients from food: such an intervention. In fact, all these changes
proteins, fats, vitamins and minerals in the right depend on various parameters and factors, in
guantities so that it can function optimally. The particular, the physico-chemical properties of the
consumer's goal is to choose a variety of foods with added iron (iron valence, solubility, degree of
high nutritional content in most cases. chelation, complexation), the physico-chemical
Iron deficiency is the most common properties of iron can increase or decrease iron
nutritional deficiency in the world. Apart from the absorption and physiological state [4-8].
fact that it affects a large number of children and Today, the fortification of dairy products
women in developing countries, it is the only with vitamins and minerals is also practiced all
micronutrient deficiency that also significantly over the world. In the USA and France, dairy
exacerbates the situation. products are enriched with vitamin D, as a result,
The statistics are stunning: 2 billion people, there is a noticeable decrease in the incidence of
which is already over 30% of the world’s rickets, largely due to this practice. In Kazakhstan,
population, are anemic, many due to iron deficiency. the dairy company "Food Master" (France)
This disease reduces the ability of individuals and produces ultra-pasteurized cow's milk and it is also
entire groups of the population to work, which leads enriched with vitamin D. In practice, to obtain a
to serious economic consequences and hinders better organoleptic result, whole cow's milk is
national development. According to statistics, it is usually enriched with various iron additives, iron
the most vulnerable, the poorest and the least sulfate, trivalent ammonium citrate and their
educated who are disproportionately affected by encapsulated forms or chelated forms such as
iron deficiency [1-3]. Naphtha and iron bisglycinate are used [9-12].
According to WHO data on human Materials and research methods
mortality, about 0.8 million deaths (1.5% of the Analyzing physicochemical properties of the
total) may be caused by related to iron deficiency milk
every year. Also in terms of the loss of healthy life, Milk quality was determined using a
which is technically expressed in disability- generally accepted technique based on Ekomilk
adjusted life years, iron-deficiency anemia results Ultra. Ekomilk Ultra is an automatic device
in 25 million years lost [1-4]. capable of determining fat, solids nonfat (SNF),
Based on joint research studies by WHO and density, protein, freezing point, added water and
UNICEF, the central Asian republics and pH of the milk sample. In setting menu there are
Kazakhstan had an anemia prevalence rate of more options to analyze cow or goat milk and
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pasteurized and non-pasteurized milk samples. In
our case the required setting was cow milk 2 for
pasteurized milk. The milk sample shall be poured
into special vials which will fit onto the device’s
testing probe. Upon running the analysis, it will
take a few seconds to show the results which can
be printed out using the attached printing device.

Choosing the right iron fortificant

In order to choose the right form of iron
fortificant, we should also consider the local and or
regional food additives’ regulations which
introduce the permitted forms of different food
additives inclusive of minerals and vitamins to be
used in food industry. In Kazakhstan the standard
food additives list introduces a number of iron
fortificants permitted to be added to food products
which include ferrous gluconate, ferrous sulfate,
ferrous lactate, ferrous fumarate, ferric diphosphate
(pyrophosphate), ferrous citrate, ferric ammonium
citrate, ferric bisglycinate and NaFeEDTA [13].
However, there are special recommendations for
fortifying fluid milk with iron and they include
specific forms of iron fortificants considering the
bioavailability and sensory effects of them. For
example, the recommended iron forms to use as

fortificant in fluid milk by FAO/WHO are ferric
ammonium citrate (Ce¢HsFeNOy: iron content
21%), ferrous bisglycinate (CsHgFeN2Os: iron
content 27%) and micronized ferric pyrophosphate
(Fes(P207)s: iron content 30%). As these forms are
proven to cause less-to-no sensory impacts on the
fluid milk.

Calculating the right fortificant amount

Another important point is that every iron
fortificant form has a different iron content based
on its chemical formula and accordingly to
calculate the appropriate amount of iron fortificant
which will be added we should consider the iron
content of a selected iron fortificant. For example,
ferrous sulfate with the chemical formula
FeS04.7H20 has a total molecular mass of 278.01
of which 20% is iron, hence, if we are going to add
5mg of iron in the milk we should weight 25g of
ferrous sulfate to contain this amount of iron.

Equation summary ->

100mg FeSO4
500/20=25mg FeSO4

X 5mg Fe

After finishing the analysis, the milk
properties were shown as the following:

20mg Fe =>

Table 1. Initial physicochemical analysis of the pasteurized cow milk sample

Fat% | SNF % | Density kg/m?

Protein %

Freezing point °C pH Added Water %

3.60 8.86 29.70* 3.34

58.10 12.87R 0.00

* the unit figure is abbreviated from 1029.70 (the range is 1020-1040)

Results and discussion

Iron fortificant addition.

Two milk samples with fat percentages of
3.2 (Control 1) and 2.5 (Control 2) from a local
dairy company ‘“Moe” were purchased. Before
determining the sample’s physicochemical
properties, it was left at room temperature for half
an hour and then using the “Ecomilk” instrument
its physicochemical properties including fat, SNF,

[ =3 -

Figure 1. Iron salts used for fortification experiment
Ferrous Sulfate (FeSO..7H.0) and Ferric
Ammonium Citrate; (CsHsFeNOy).
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protein, pH and density were determined. Then the
main part of the experiment i.e. adding iron
fortificant salts started.

The next step was addition of iron
fortificants to the sample. The following iron
fortificants in the form of iron salts were purchased
from local companies “Veld” and “Labhimprom”
(Figure 1).

B

According to the fortificants’ formulas the
percentage of iron in each fortificant was
calculated as the following:
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Ferrous Sulfate (FeS0..7H,O)—=> Total
molar mass: ~278 — iron percentage: ~20%

Ferric Ammonium Citrate (CsHsFeNO;) >
Total molar mass: ~262 — iron percentage: ~20%

The daily iron intake (DRI) for iron in
Kazakhstan is 18-20 mg for women and 10-12 mg
for men [15], accordingly the maximum amount
possible i.e. 20 mg was considered to be added to
the sample. The required amounts of fortificants to
be containing the target DRI were calculated based
on the previous section “Calculating the right
fortificant amount”. Therefore, based on the
fortificants’ formulas we needed to weight 100 mg
of ferrous sulfate and ~100mg of ferric ammonium
citrate. Using the laboratory sensitive scale, the
required amounts of the fortificants were precisely

weighed on filter papers and poured into separate
250 ml beakers. Then 200 ml of milk was added to
each beaker. The beakers were put on the disk lab
with a magnet inside of each in order to thoroughly
mix the iron fortificants with the milk.

The physicochemical properties after iron
fortification

After fortification process, the samples were
analyzed for any possible physicochemical
changes using the “Ecomilk” instrument. The
results were almost the same while there were some
slight increases in the amounts of SNF, density and
freezing point for Ferric Ammonium Citrate-
fortified sample. The test results after the
fortification with 20 mg and 10 mg of iron salts are
shown in Table 2.

Table 2. Physicochemical analysis of pasteurized cow milk after iron fortification

Iron salt added Fat,% | SNF, % | Density, kg/m® Protein, % Freezing pH
point, °C
Control 1 3.60 8.86 29.70* 3.34 58.10 12.87R
Simple 1 3.58 8.73 29.20* 3.29 57.30 12.90R
Ferrous Sulfate (20 mg)
Simple 2 3.59 9.23 31.00* 3.48 60.40 12.90R
Ferric Ammonium
Citrate (20 mg)
Control 2 2.80 10.60 35.70* 4.01 67.80 12.50R
Simple 3 2.78 8.44 28.70* 3.18 55.60 12.60R
Ferrous Sulfate (10 mg)
Simple 4 2.79 8.46 28.80* 3.19 55.70 12.59R
Ferric Ammonium
Citrate (10 mg)

* the unit figures are abbreviated from the range 1020-1040

The results of the study showed that the fat
content in all samples decreased slightly by 0.5-
0.4% compared to the control samples. SNF
increased by 4.1% in the 2nd sample compared
with the 1st control, and decreased in the 3.4
samples by 18-20%, respectively, compared with
the 2nd control.

The density index changed slightly, except
for 3.4 samples, which decreased by 19%
compared to the 2nd control.

The protein in samples 3 and 4 decreased by
20% compared to the same Control -2.

The addition of iron also affected the
freezing point of milk, noticeable observations
were shown in samples 3 and 4, which showed
17.9-17.7%, respectively, compared with control 2.

The samples of Ferrous Sulfate (10 mg) and
Ferric Ammonium Citrate (10 mg) showed
significant changes in milk with fat content 2.8 %
fortification.

Organoleptic changes

15

The fortified samples were then tested for
organoleptic changes in intervals of immediately
after the iron addition, one hour later, after boiling
and 24 hours later after being stored in the fridge.
The reference regulation used for sensory
properties is Kazakhstan state standard for milk
organoleptic evaluation known as GOST [13].

Color. It is noteworthy that immediately after
the addition of milk onto iron fortificant salts the color
of the milk changed according to the color of the salts.
Ferrous Sulfate changed the milk color to a darker
tone or a greenish metallic color and Ferric
Ammonium Citrate changed it to a pale brown color.
The color change was still persistent after the mixing
process and it stayed the same one hour later. After
boiling the samples their colors were still the same
with a darker tone as a result of boiling process. No
more color changes were visible 24 hours later after
the samples were stored in the fridge. The following
figures - 2 show the color changes in intervals of
immediately after fortificant addition, after one hour,
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after boiling and 24 hours later in contrast with the
control milk sample.

Odor. The sample to which Ferric Ammonium
Citrate was added didn’t show a specific odor change
immediately after addition to iron salts while the
sample with Ferrous Sulfate represented a slightly
barn odor. The odor change was the same after one
hour but the barn odor of Ferrous Sulfate sample was
decreased after boiling and it remained the same for
both samples after 24 hours while they were stored in
the fridge overnight.

Taste. The sample to which Ferric
Ammonium Citrate was added didn’t show a
specific taste change immediately after addition to
iron salts while the sample with added Ferrous
Sulfate tasted slightly metallic. The flavor status
was the same after one hour but it was decreased
for Ferrous Sulfate sample after boiling and it
remained the same for Ferric Ammonium Citrate-
fortified sample after 24 hours in the fridge while
the metallic taste of Ferrous Sulfate-fortified
sample seemed already gone.

Flavoring: Masking the unpleasant sensory
effects of iron fortificants [14,15].

Flavoring agents are the largest single group
of food additives. Food and beverage applications
of flavors include dairy, fruit, nut, seafood, spice
blends, vegetables and wine flavoring agents. They
may complement, magnify, or modify the taste and
aroma of the foods. In order to mask the unpleasant
sensory effects caused by ferrous sulfate
fortification, we added two drops of butter vanilla
flavor (Givaudan company) which showed to be
effective and helped to improve the unpleasant

Figure 2. The DRI for iron in Kazakhstan is 20 mg for women

The control milk sample which contained
only bacterial fermentation culture was also
divided in 5 beakers of 100 ml capacity labelled as

sensory changes to a satisfactory level. Adding
butter vanilla flavor completely masked the
unpleasant odor and flavor changes caused by
ferrous sulfate and upon the sensory tests the
flavored  fortified sample was received
satisfactorily and pleasant. To mask the light brown
color or creamy tone caused by Ferric Ammonium
Citrate, the use of cocoa flavoring had a positive
effect on sensory tests.

The effect of iron fortification on milk
fermentation

Fermented milk, such as yogurt, is
consumed as a dessert, drink, or snack due to its
characteristic features: a pleasant aromatic flavor,
thick creamy consistency, and reputation as a food
product associated with health benefits [16, 17]. To
obtain such products, the effect of fortified milk on
the milk fermentation process was further
investigated.

To study the effect of iron fortification on the
milk fermentation process, a milk sample
containing 2.5% fat was selected and fortified with
ferric ammonium citrate. A bacterial fermentation
culture was then added to evaluate the fermentation
process quality in the presence of the iron salt.

For the experiment, 1000 ml of the milk
sample was mixed with the bacterial fermentation
culture extract. Half of the mixture (500 ml) was
further mixed with ferric ammonium citrate as an
iron fortificant, while the remaining 500 ml was
left as a control. The iron-fortified milk sample was
then divided into five 100 ml beakers, labeled Fe-
BC, and numbered 1 to 5 (Fe-BC 1, 2, 3, 4, 5)
(Figure 2).
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BC and numbered 1 to 5 (BC 1, 2, 3, 4, 5). The
samples were all put in the incubator with a
temperature set to 42°C to let the fermentation



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

process begin. Two milk samples, one from Fe-BC pair of samples the other samples in the incubator
group and one from BC group were taken out every were shaken to let the fermentation process take
one hour to analyze their acidity degree using the place optimally. The following Figure 3 shows the
titration method (titratable acidity) which is acidity change during the 5-hour period of
expressed in Termer degrees. While taking out a fermentation.
100
= 80
= 60
T 40
< 20
0
1h 2h 3h 4h 5h
Time (hour)
BC Fe-BC

Figure 3. Fermentation process for cultured milk fortified with Ferric Ammonium Citrate (Fe-BC) versus cultured milk
(BC) control

Fermentation activity was observed in both in supporting the growth of fermenting bacteria,
cases— in the presence of Ferric Ammonium remains an open question. Although several studies
Citrate (Fe-BC) and in the iron-free control sample have been conducted in this area, the results are not
(BC)—after 3 hours from the start of the milk entirely conclusive. Therefore, further research and
fermentation process. Notably, the iron-fortified more specific experiments are needed to provide
milk sample showed a significant increase in greater clarity on this topic.
acidity within 2 hours, rising from 22 °T to 80 °T, We also tried the same experiment with
which is 37% higher compared to the control ferrous sulfate salt to evaluate the fermentation
sample. process in a different medium, the results of the

The effect of iron fortification on the study are shown in Figure 4.

fermentation process, particularly its potential role

1h 2h 3h 4h 5h
Time (hour)
BC Fe-BC

Figure 4. Fermentation process for cultured milk fortified with Ferrous sulfate (Fe-BC) versus cultured milk (BC) control

It was observed that both fermentation this point, the control and iron-fortified samples
processes in this experiment progressed similarly, appeared nearly identical in terms of thickness and
reaching 77°T after 5 hours of incubation. After overall appearance.

17
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It is noteworthy that the milk sample
fortified with iron showed much more thickness
and viscosity compared to the control sample
which is yet another sign of more fermentation that
took place in it. Recent studies suggest that the
presence of iron can affect the growth of lactic
bacteria to some extent.

Conclusions

Food fortification remains a valuable
method for delivering iron to populations that
constitutes a significant proportion of their food.
However, technical problems may limit the
guantity of bioavailable iron that can be delivered.
Further research is needed to establish improved
methods for ensuring that adequate quantities of
bioavailable iron are supplied. It is noteworthy that
immediately after adding iron-enriching salts to the
milk, the organoleptic parameters of the milk
changed depending on the color of the salts. The
sample to which ammonium trivalent citrate was
added showed no change in the specific odor
immediately after the addition of iron salts, while
the sample to which iron sulfate was added had a
faint odor of barn. The effect of iron fortification
on the fermentation process or the assisting role of
iron in the growth of fermenting bacteria is still a
guestion although there have been a number of
studies done in this area. However, since the results
are not entirely absolute and determining, there is
still need for more clarity and specific research and
experiments on this topic.

Finally, in case of using milk as the
fortification vehicle, the issue of intolerance to
milk components would be of importance. It should
be evaluated, through sampling and estimation
studies within the society, how many people do not
have issues with drinking milk. Such issues
include, but are not limited to, milk allergy,
intolerance to milk proteins, lactose intolerance,
and galactosemia. Though, multiple milk iron
fortification programs have been performed around
the world and resulted in promising health changes
within the target populations.
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BJIMAHUE MHOI'OKOMIIOHEHTHBIX PACCOJIOB HA KAYECTBO MACHBIX
IMPOAYKTOB U3 BAPAHUHBI: OB30P TEXHOJIOITMYECKHUX PEHIEHUU "
OYHKIIMOHAJIBHBIX TOBABOK

MM. IIAPATIATOBA & * K.C. HCAEBA

(HAO «TopaiirslpoB yHHBEPCHTET»,
140000, Pecny6anka Kazaxcraw, r. IllaBiaoaap, yi. Jlomosa 64)
DneKTpoHHas MOYTa aBTOpa-KoppecnonaenTta: madina_szd@mail.ru*

Bnazooapa ceoum 6vicOKUM RUMAMENbHBIM CEOUCMEAM OAPAHUHA AGNAEMCA AKMYATIbHBIM CbIPbeM O
npouszeoocmea npoloykmos numanus. Llenvio nHacmoawezo 0630pa aenaemca npedocmasnenHue meopemuiecKoil
OCHOGbl U MEXHUUECKOI NOO00ePHCKU 01 NOblUEHUA IPheKkmusnocmu u Kavecmea MACHbLIX RPOOYKMO8 U3 MACA
osey. B cmamve npedcmaenen o00630p numepamypel no UCCIE008AHUI0 GAUAHUA DPAITUYHBIX COCMABOE
MHO20KOMNOHEHHHBIX PACCOJ108, NPUMEHAEMBIX 6 NepepadomKe OGAPAHUHBL, U POAU KAXHCOOU (DYHKUUOHATLHOU
000a6KU HA OP2AHOTIENMUYUCKUE, DUOXUMUYECKUE NOKA3AMEU MACA U KAYeCMEeHHble XaPaAKMePUCUKU 20M08blX
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RPOOYyKmMos. AHaNu3 NUMEPAMYPHBIX UCMOYHUKO8 HOKA3Al, YMO Y4eHble U RPAKMUKU CePbe3HOe GHUMAHUE
yoenawm noevlUeHUI0 IPHeKMUeHOCMU UCNOIBL306AHUA NOCONOYHBIX UHZPDEOUEHMO8, NO00OOPY pPAa3TUYHBIX
6ApPUAHMO6 COCMABA MYIbMUKOMHOHEHMHOZ0 PACCOTId, KOMOPDLIL ONPedeisiemcs 6 Repeyio 04epedsb CEOICHEaMu
UCXOOHOZ20 CHIPbA U KOMRIEKCOM ROKA3ameIieil, KOmopble RPeononazaemcs peanu3osams 6 KOHKPEMHOM RPOOyKme.
Ha ocnose uzyuenus ce0iicme colpbs u 0COOEHHOCM el MEXHOI02UU RPOU3B0OCHEA MACHBIX NPOOYKHIO8 RPUBOOAMCSA
peuenmypvl MHO20KOMROHEHMHBIX PACCOI06 0J151 OAPAHUHDBL HA OCHO8E YePMEHMO8, 1200 2003icU, 2PEUHEBOH MYKU,
MOJIOYHO-DEIK08020 KOMAIEKCA U UX GIUSHUE HA OCHO6Hble ROKA3amenu Kauecmea mscd. Bwipasicennwiii
cneyughuueckuil 6Kyc u 3anax 6apanunbl, €20 MEexXHOI0ZUUeCKUEe C6OICMEA 02PARUYUEAIOM UCNOI1b306AHUE OAHHO2O0
6UOA CbIPbA 6 NPOMBIMIEHHOM npou3soocmee. Ilpumenenue MHOZOKOMNOHEHMHBIX PACCCOI08 HANPABIEHHOZ0
oelicmeus, KOmopble RO360IAI0M YIYU UMD OPZAHOSIERMUYECKUE CBOICMEA UCX0OHO20 CBIPbIA — INO B03MONCHOCD
coenamv npooyKmuvl U3 OapaHunsvl 0071€€ KAYECMEEHHLIMU, PAZHOOOPAHBIMU U HPUGTEKAMENbHLIMU O]
nompebdumeenii Ha poiHKe.

Kurouessble cjioBa: 0apaHuHa, OCOJI Msica, MHOTOKOMITIOHEHTHBIH paccoJ, MMTaHue, nepepadoTka
Mmsica, pepMeHThI, pocdaThl, IKCTPAKT SATO TOAAKH, MOJTOYHO-0eTKOBBIH KOMILIEKC.

THE EFFECT OF MULTICOMPONENT BRINES ON THE QUALITY
OF LAMB MEAT PRODUCTS: AN OVERVIEW OF TECHNOLOGICAL
SOLUTIONS AND FUNCTIONAL ADDITIVES

M.M. SHARAPATOVA*, K.S. ISSAYEVA

(NJSC «Toraighyrov University», 140000,
Kazakhstan, Pavlodar, Lomova str., 64)
Coresponding author e-mail: madina_szd@mail.ru*

Due to its high nutritional value, mutton is an important raw material for food production. The purpose of this
review is to provide a theoretical framework and technical support for improving the efficiency and quality of sheep
meat products. The article presents a review of the literature on the effect of various compositions of multicomponent
brines used in the processing of mutton, as well as the role of each functional additive in influencing the organoleptic
and biochemical parameters of meat, along with the qualitative characteristics of the finished products. An analysis
of the literature has shown that both scientists and practitioners are giving serious attention to improving the efficiency
of salting ingredients and selecting different options for the composition of multicomponent brines. This is primarily
determined by the properties of the raw material and the set of desired indicators to be achieved in a particular product.
Based on the study of the properties of raw materials and the peculiarities of meat product production technology, the
article outlines formulations of multicomponent brines for mutton, incorporating enzymes, goji berries, buckwheat
flour, a milk-protein complex, and their effects on key indicators of meat quality. The pronounced specific taste and
odor of mutton, along with its technological properties, limit the use of this raw material in industrial production.
However, the use of multicomponent targeted solutions that improve the organoleptic properties of the raw material
presents an opportunity to produce higher-quality lamb products that are more diverse and attractive to consumers in
the market.

Keywords: mutton, meat salting, multicomponent brine, nutrition, meat processing, enzymes,
phosphates, goji berry extract, milk protein complex.
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20


mailto:madina_szd@mail.ru
mailto:madina_szd@mail.ru

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

CanaiplK CUNAMMmMAMANApvlHa 2cepin 3epmmeyze ApHANAH d0eduemmepze wiony depincen. Aoedu 0epeKkKo3oepoiH
manoaynapvl KOpcemkeHoell, 2a1bIM0ap MeH NPAKMUKmMEpP my30ay uHzpeoueHmmepin Koa0aHyOblH muUuimoiicin
apmmulpyzd, KOn KOMROHEHmMMI my30blK epiminiiHiH KYpambvlHblH IPMYpPRi HYCKANApbIH mavoayza dac nazap
ayoapaovl, Oyn eH andviMeH WUKI3AmmulH KacuemmepimeHn xcoHe Oenzini o6ip enimoe cyzeze acvlpblilybl Kepek
Kepcemkiwimep Kewienimen anvikmanaovl. Illukizammuly Kacuemmepin dcoHe em OHIMOepiH  OHOIPy
MEXHON0ZUACHINBIY epeKuieliKmepin 3epmmey Hezizinoe gepmenmmep, 200xcu incudekmepi, KapaKymuvlK YHbL,
thepmenmmep, cym-axkyvi3 Keuieni Hezizinoe Koil emine aApHAN2AH KON KOMROHEHmMMI my30bl epiminoinepoin
dopmynanapor kenmipineoi rncane onapoviy em canacvlHvly Hezi3zi Kopcemkiwimepine acepi kopceminzen. Koitowviy
epekute 0aMi MeH uici, OHbIH MEXHONOZUATLIK Kacuemmepi oHepKacinmiK oHOIpicme WuKi3ammoly 0Cbl mMypin
naiioananyowvt wiekmeiioi. bacmankpl wiuKizammoly, 0p2aHONEnMUKANBIK KACUEMMEPIH HCAKCapmya MyMKiHOIK
Oepemin Kon Komnonenmmi Oazplmmanzan my30blK KOCRANAPbIH KOJN0AHY — OYn Kol OHIMOEpiH HapblKmazol
MYMblHYWbLIAP YWIH CARAIbl, AIYaH Mypai HcaHe mapmulmovl emy MyMKiHOI2i.

Heri3ri ce3nep: Koii eri, erTi Ty3Aay , KNl KOMIIOHEHTTI TY3AbIK, TAMaKTaHy, €T OHJeEY,
(¢epmentTep, pocharTap, rogKu KUAEKTePiHiH CHIFBIHABICHI, CYT-aKybI3 KellleHi.

Beeoenue CeHCOpHBIE U BHYTPEHHHE IOKa3aTeilu

OO1men3BecTHO, 4TO OapaHWHa SIBISICTCS Of1- ABJISAIOTCS IByMsI OCHOBHBIMH KaTETOPUSMHU ITOKa-
HUM U3 OCHOBHBIX BHJIOB CBIPbS JUIsl POM3BOACTBA 3arenieil OoLEeHKM KadecTBa OapaHuHBL. Oprassl
NpOAYKTOB muUTaHusl HaceideHus Kaszaxcrana. B YyBCTB, BKJIOYas 3pEHUE, BKYC M OCs3aHHE,
HacTosIee BpeMs Ha JIOMO OapaHUHBI IPUXOIUTCS UCHOJB3YIOTCS JUIA OLIEHKM BHEIIHEro KayecTBa
oKoJ10 25% OT Beero Msca, MpOU3BOMMOTO B CTPAHE. 0apaHWHBl C TIOMOMIBIO CEHCOPHBIX MapKepoB.
Ero npousBoncTBo B OCHOBHOM OCYILECTBIISIETCS B LlBeT, HEXHOCTP M BKyC Msca SBISIOTCS
pe3ynbrate yoost B3pOCIIBIX OBELl U JHIIb 0Koio 10 OCHOBHbIMH  (paKkTOpamy,  BIMSIOIIMMH  HA
% - 3a cueT nepepabOTKU MOJIOIHSIKA B BO3pACTE JI0 NOTPEOUTENbCKUE TPENNOYTCHUS] B OTHOLICHHU
oxHoro roqa [1]. OapanuHbl [5]. BHyTpeHHHME TOKa3aTenu, Takue

[lo manaeiM bropo HanmMoOHANBHOW CTaTH- Kak BlaroyaepxwuBatorias criocooHocts (WHC) u
CTHKH YHCIIEHHOCTb OBell U ko3 B Ka3axcrane Ha 1 3HaueHue pH, yacTo UCTONIB3YIOTCS A ONMCAHUS
asrycra 2024 roxa coctapisiio 23 919 600 romos, napaMeTpoB KauecTBa OapaHHUHBI, KOTOPBIE TPYTHO
9710 Ha 7% Oonb1ie, eciiu cpaBHUBATE ¢ 2023 rogom OOHapyXHTh WM ONPEIENIUTh C TOMOIIBIO
[2]. Onmpasicb Ha 3TH JaHHBIE, MOXKHO CIEJIaTh OpraHoB YYBCTB W KOTOpble HEOOXOIUMO
BBIBOJIbI, UTO OapaHMHA OCTaeTcs akTyaJIbHOW B OpoBepsTh  C  TOMOLIbIO  NPUOOPOB W
HaIllel CTpaHe W MEepPCHeKTHUBHA I NepepadOTKH obopymoBanus [6].
Ha MpeIpUATHIX. OcobeHHOCTH BKyca M 3amaxa Msca, TeX-

[To xonMuecTBY MSKOTH U MaJlOMy YJI€lb- HOJIOTHYECKUX CBOMCTB OTPaHUYHMBAIOT HCIONb-
HOMY BeCY KOCTEW M CyXOXHIWi OapaHuHa mpe- 30BaHME JAHHOTO BHJA CHIPbSl B IPOU3BOJICTBE
BOCXOJUT BCe Apyrue BUiabl Mmsca. IlutarenbHbie MSICOIIPOAYKTOB. V3BECTHO, YTO MOCOJI MSICHOTO
KauecTBa  OapaHMHBI, OCOOCHHO  MOJIOJIOM, ChIpbsl  SIBIIIETCSI OAHOM W3 OCHOBHBIX H
00€CTeYnBaIOTCSl ONTUMAIIBHBIM COOTHOILICHHEM OTIPEACTSIONINX OINepaluid  TEXHOJIOTHUYECKOTO
Oenka W xupa U Oosee BBICOKMM COJAEpKaHHEM mporecca TEXHOJIOIMU LEJIbHOMBIIIEYHBIX MSICO-
BUTAaMUHOB Ipymnmsl B, uem B npyrux Bugax msica. MIPOAYKTOB, B PE3YJIbTATE Y U3IEJINN MIPOUCXOIUT
Kpome ToOro, OapaHmHa mOYTH CBOOOAHA OT (dhopmupoBaHuEe HEOOXOAUMBIX TEXHOJIOTHUECKUX
TyOepKyJie3HbIX HMH(PEKUMH U OuYeHb PEAKO U NOTPEeOMTENbCKUX CBOMCTB: BKyCa, apomara,
NopakeHa uHBa3usMu [3]. HEXHOCTH U 1[BETA.

bapannna xapakTepu3yeTrcs  BBICOKUMU IToconm msica — 310 0O6pabOTKa CHIPHSI TTOBA-
MUTATENFHBIMUA Ka4eCTBAMU, COJEPKHUT IPUMEPHO PEHHOH COJIBIO M BBIIEPIKKA €70 B TEUEHHE BPEMEHH,
Takoe ke KonmuecTBo 0enkoB (12,8-19,8%), uto u JIOCTaTOYHOI'O JUIsl PAaBHOMEPHOIO PaCHpeleSICHUS
roBsiIMHA, U cBMHUHA. [l0 comepikaHWIO Xupa H COMM W 3aBepIICHHS TPOIECCOB, B pe3yJbTaTe
KaJOpUHHOCTH OapaHWHA MPEBOCXONT TOBSJINHY. KOTOPBIX TIPOAYKT TPHOOpETaeT HeoOXOoanMbIe
[TorpeGienne OapaHMHBI CIOCOOCTBYET MOBBIIIE- cBoiicTBa. B HacTosIee BpeMs Kak 3a pyOexoMm, TaK
HUIO YCTOWYMBOCTH 3MajH 3yOOB K KapHuecy M 1 B Halllei CTpaHe HaKOTJIEH 3HAYUTEJIbHBIN OITBIT 110
npodHUIaKTHKe HAPYIIEHUH oOMeHa yrineBojioB. B MIPUMEHEHHUIO Pa3JIMYHBIX CIHOCOO0B ¥ METOIOB
OapaHWHE COJEPXKUTCS TOYTH B 2 pa3a Oojblue WHTeHCH(UKAIM ~ TIporjecca  Tocoiia,  BCe
(120 mxr) ¢dTopa, yuem B roesaune (63 mMxr Ha 100 MHOroo0pasue KOTOPbIX MOXHO Kaccu(puImpoBaTh
T CheIOOHOM JacTh MpoyKTa) [4]. B COOTBETCTBUM C TEXHOJOTMUYECKUM COCTOSTHUEM
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MSICHOTO CBIPbS U (DPH3UKO-XMMHUYIECKON MPHPOIOH
JeUcTBYrOINX (hakTopos [7].

MHOTOKOMITOHEHTHBIC ~ PacCOJIbl  TaKXKe
o0ecreunBaloT paIiOHAIBHOE HWCIOJIH30BAHHE
mepepabaTblBa€MBIX ~ MHUINEBBIX  HPOAYKTOB,
MOBBIIIAIOT BBIXOJ] TOTOBOW MPOAYKIIHH, €€
MUIIEBYIO W DHEPreTHYECKYyl0  II€HHOCTD,
(hM3HONOTHYECKYIO TIONB3Y TPH OTHOBPEMEHHOM
yJIy4LIEHUH OPTaHOJEeNTUYECKUX TIoKa3arenei [§].

U 3a pyOexoM, u B HalllCH CTpaHE CTPEMHU-
TEJIHHO BO3PACTaeT HMHTEPEC K HCIMOIH30BAHHIO
HAI[UOHAIBHBIX U HETPATUIIMOHHBIX TEXHOJIOTUN U
pelenTyp B MSCHOU MPOMBIIIICHHOCTH.

J1a paciimpenns acCOpTUMEHTa KadeCTBEH-
HBIX TPOAYKTOB, a TakKe JUIA W3TOTOBICHHUS
HAI[MOHAJBHBIX  MPOAYKTOB M3  OapaHUHBI
aKTyallbHBIM SIBIISIETCS CO3JaHWE W3OCIUH ¢
HCIIONIb30BaHNEM MHOTOKOMIIOHEHTHBIX PAaCcCOJIOB,
KOTOPBIC [TO3BOJIAT YJIYUIIUTh OPraHOJCITUICCKUE
CBOMCTBa TMPOIYyKTAa U YCKOPUTH IMIPOIECC
MIPOM3BOCTBA MSCHBIX H3/ICIIHIA.

Mamepuana u memoosl ucciedoeanuil

CucremaTtnueckuii 0030p ObUT MPOBEICH B
COOTBETCTBHH C TMPEANOYTHTEIHHBIMH CTAThIM
OTYETHOCTSIMH JUIsI CHCTEMATHYECKHUX 0030pOB U
MeTaaHanu30B. [Tocie npoBeieHUs IpeIBapUTEITh-
HOTO TIOMCKAa C IIENTbI0 OTPENETCHHUS KITFOYEBBIX
CIIOB M PYOpPHMK METUITMHCKOH TEMATHKHA OBLI
MpoBeleH cucTeMaTtnieckuii mouck B PubMed
(Medline u ne-Medline), Science Direct. Google
Scholar mis myGnukanmid, He OXBaYEHHBIX
ocHOBHEIMK 0Oazamu manubix, Cochrane Library
JUIS  KOHTPOJIA  KauyecTBa M BKIIOYCHHS
PaHIOMU3NPOBAHHBIX KOHTPOJIBHBIX UCIIBITAHUH.

ITouck mposonuics B mepuon ¢ 2019 no
2023 rojpl, ¢ UCTIONB30BaHNEM (DUITBTPOB T10 TUITY
HCCleIoBaHus (PaHIOMH3UPOBAHHBIE KOHTPOJIH-
pyeMble UCHBITAaHUS, KIMHHYECKHe W Jnabopa-
TOPHBIC UCCIICIOBAHUA).

[NepBoHaYaIbHO OBLIN MPOBEPEHBI 3ar0JIOB-
K W aHHOTAIlMA BCEX HAWJIEHHBIX ITyOJIMKAIIHA
JUTS TIPEJIBAPUTENBHOTO OTOOpa, YTOOBI HCKIIIO-
YUTh HEpelieBaHTHBIC cTarbu. Jlamee, JuIs
BKJIFOUEHUS B 0030p, OBLIIM PACCMOTPEHBI MOJTHEIE
TEKCTHl MyOJIMKANWi, COOTBETCTBYIOIIME TEME
uccienoBanns. B ciiydae HECOOTBETCTBUS WM
HESCHOCTH OBbLINM MPOBEICHBI OMOJHUTEIbHbIC
WCCIeIoBaTeNs I MPUHATHS OKOHYATEILHOTO
PEIICHHUS O BKIIIOUCHHH.

CucrtemaTtnueckuii 0030p 25 myOnuKaIuid,
ONKCHIBAIOIINX  PE3yNIbTaThl  HCCICIOBaHUIA,
MOKa3aj, 4YTO MOCOJ MSICHOTO CHIPbS SIBISETCS
OJIHOM U3 KITFOUEBBIX ONEepallii TEXHOJIOTHYECKOTO
mporecca. B TO ke Bpems HCCIeIOBaHUS,
MOCBSAIIEHHBIE MPUMEHEHUIO HETPATUIIMOHHBIX

22

KOMIIOHEHTOB B COCTaBE IIOCOJIOUHBIX CMECEH,
JIEMOHCTPHUPYIOT X JTI0Ka3aHHBIE MTOJIOKUTENbHbIE
XapaKTepUCTUKH Ha Ka4eCTBO FOTOBOI'O MPOTYKTa
n3 OapanuHbpl. OCHOBHas LENb HCIIOJIB30BaHUS
MHOTOKOMIIOHEHTHBIX pacconoB (MKP) 3axmroda-
Jach B YCKOPEHHH IPOILIECCOB ABTOJUTHUECKUX
W3MEHEHUH B CHIPbE M YJIYUYLICHUH KauecTBa
IIPOU3BOJUMOM MIPOAYKIIMH

Haunbonee mepcrieKTUBHBIMUA WHTPEIUCHTA-
MH B [TIOCOJIOYHOH CMecH sl OapaHUHbI OKa3aJIiCh
KOMIIOHEHTBl PACTUTEIBHOIO IMPOUCXOXKACHUS U
MOJIOYHO-0EJIKOBBIE ()EPMEHTHI.

Hcnonp3oBaHue pacTUTENBHOTO CHIPbS B
COCTaBe MHOTOKOMIIOHEHTHOI'O Paccoiia CUMTAaeT-
Csl BeCbMa aKTYaJIbHBIM U CBOEBPEMEHHBIM, TaK
KaKk TMpU 3TOM YIyYILAIOTCS aHTHOKCHIAHTHBIC
CBOWCTBA, W TPOUCXOAUT OOOTaIIEHHE TOTOBBIX
HAIlMOHAJBHBIX ~ MSCHBIX IPOAYKTOB HOBOTO
MOKOJIEHUSI THILIEBBHIMM BOJOKHAMH, MUHEpaib-
HBIMU BellleCTBaMM, BUTaMuHaMmu. MccienoBanue
MOJIOYHO-OEIKOBOM JOOABKH B COCTaBE paccoia
Ui OapaHWHBl OBUIO HAaNpaBICHO Ha OWOXU-
MUYECKHE CBOMCTBA MBIIIEYHONH TKaHU IIpU
IIPOU3BOJCTBE HaIMOHAIBHOTO MSICHOTO
MIPOAYKTA.

B kauecTBe crpaBouHOl 0a3bl HCCIeIOBa-
HUSl UCTIOJIb30BaHbl JaHHBIE ATEHTCTBA CTATHCTH-
ku PecrryOnmku Kazaxcran, MuHuCTEpCTBa Celb-
ckoro xo3siictBa PK, HOpmMaTHBHO-CIpaBOUYHBIE
MaTepuabl.

Pe3ynomamut u ux oocysicoenue

AHanu3upysl NPOBEACHHBIE HCCIIEOBAHUS,
OBLIO BBISIBIICHO, YTO OCHOBHASI UJIesl IPUMEHEHUS
MHOT'OKOMITOHEHTHBIX PaccojoB ObLIa CBsi3aHa C
HEOO0XOIMMOCTBIO YCKOPEHHSI Pa3BUTHSI aBTOINTH-
YEeCKMX MW3MEHEHHUH B CBIpE M  YIyHIIECHHS
Ka4eCTBEHHBIX IIOKa3aTeleil BhIpabaThIBaeMON
npoayKuuu. DU3NKO-XUMHYECKHE HW3MEHEHUS,
MIPOUCXOASAIME B MACe B TIpoIlecce I10coa,
BJIMSIOT Ha PacTBOPUMOCTH OEJIKOB, CTENEHb UX
TUIpaTalyy, W3MEHsSsI TeM CaMbIM BOAOYAEP-
KHUBAIOLIYI0  CHOCOOHOCTb M CTPYKTYPHO-
MexaHn4yeckue cBorcTBa [9]. B cBsBu ¢ 3THM
CEpbEe3HOE BHUMAHHE 3acily’KMBaeT aHalu3
pa3NMYHBIX BapHaHTOB MX COCTaBa, BBHIOOD
KOTOPBIX OMNpENENIeTcsi, B TEPBYIO OYEpens,
CBOMCTBAaMH HMCXOJHOTO  CBIPbS, a TaKxke
KOMIUIEKCOM XapaKTEepPHUCTHUK, KOTOpBIE
MIPENIONIaraeTcsi peaju30BaTh B KOHKPETHOM
npoaykre [10,11].

Cy1iecTByIOT TpaJWLMOHHBIE W HETpaau-
LIMOHHBIE METOABI TOCOJIa, B KOTOPBIX Ka)bIi
KOMITOHEHT, BXOJAIINI B COCTaB, BHIITOTHSAET CBOU
orpeJiesieHHbIe ()YHKINH.
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B kadecTBe IOCOJOYHBIX BEIIECTB B
TPaJUIIMOHHBIX METOAAaX B OCHOBHOM HCTIONIB3YIOT
MOBApPEHHYIO COJb, HUTPUT HaTpusa, (ocdarsl,
MHOI'ZIA caxap U Pa3IHyHbIC CICIIHU.

ITo cnoBam Kynpsiiesa u ap. conwb ABnsercs
BaXHBIM OapbepoM MpPH IMOCOJIe Msca, TaK Kak
obnagaer KOHCEPBHUPYIOLIUM JeHCTBUEM,
[PEJOTBPALAIONINM PAHHIOI IOPYy MSICHOTO
npoaykTa. MexaHu3M aHTUMHUKPOOHOTO JACHCTBHS
COJIM OCHOBaH Ha TMOBBIIIEHUH OCMOTHYECKOIO
NaBJICHUS IOJ €€ BJIMSHUEM M, KaK CICACTBHE,
00e3BOXKMBAHUHM MHUKPOOHBIX KieTok [12,13].
Xnopua HaTpusi HAa MPOTSKECHUU THICSUEICTHH
LIMPOKO HCIIOJB30BAICA B KAuyecTBE MHUILEBOU
n00aBKHM U KOHCEPBaHTa [UIsl YJIy4LICHUS KauyecTBa
MUIIEBBIX  MPOAYKTOB, BKIOYasg  TEKCTYypY,
Oe3omacHOCTh U BKyC [14].

Hanuuue conm B paccoie naeicTByeT Ha
HW3MEHEHHE OENKOBBIX BEIIECTB. BakHas poisb
OTBOIUTCS (DEepPMEHTATUBHBIM TIPOLIECCAM, AKTH-
BUBUPYIOIIUMCSI C YBEIMYCHHEM KOHLEHTpAaLUU
XJIOpUJIa HATPHSL B MBIIICYHBIX TKaHsX. PazButhe
JAHHBIX TPOIIECCOB MMEET Pa3IMuYHYyIO MPHUPOLY
MPOUCXOXKIEHUS — MHKPOOHOIO M >KMBOTHOTO.
I'maBHBIME (aKTOpaMH, OKa3bIBAIOIIUMH BIUSHHUE
Ha MOTEpH OENKOBBIX BEIIECTB, SBISIOTCS CIIOCO0
mocna (moTepu OoOIbIIe MPH MOKPOM IIOCOIE),
KOHIIEHTPALMsI COJM (TIPH €€ YBEIMYEHNUHU MTOTEPU
BBIIIIE), LEIOCTHOCTh CTPYKTPYPhI MBIIIEYHON
TakHu U Jp. OpHAaKo, aHHBIE TIOTEPH MHUTATEIb-
HBIX BEILECTB SBIISIOTCS HE3HAYMTEIILHBIMHU, HE
CHIDKAIOIIMMH MHIIEBYIO IEHHOCTh NPOIYKTa, IPU
3TOM YJIyHIIAIOIIUMHU €ro yeBosieMocTh [15,16].

HeorbemieMoii 4acTbl0 MHOTOKOMITIOHEHT-
HBIX PacCOJIOB IOMUMO COJIM ABJISIIOTCA hocghambi.
LenecooOpa3HocTh WX  MPUMEHEHHS  IPH
MIPOM3BOJICTBE MSICHBIX MTPOJYKTOB MOTBEPKICHA
MHOTOJIETHEH MPAKTUKOM ux npuMmenenus [18; 19].
UzBectHO, uTO (QochaTHBIE COMM M UX CMECH
BKJIIOYAIOT B PELENITYPhI IIOCOJIOYHBIX PACcCOJIOB U
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MSICHBIX M3IEIMH C LENbI0 IMOBBILECHUA HX
BJIArOyACP>KUBAIOIIEH CIOCOOHOCTH, CB3aHHOCTU
U aJIre3uBHOCTH KOMIIOHEHTOB MSICHBIX CHCTEM,
CTaOMIHLHOCTH (hapIIeBBIX IMYIbCHN, YBEITNICHHS
BBIX0/1a TOTOBOM MPOAYKLMNA, & TAKKE YITy4IIECHUS
LBeTa, BKycO-apoMaTH4eckoro  Oykera u
KOHCHCTCHLIIMM MSCHBIX IpoayKToB. Docdarsl
MIPUMEHSIOT OOBIYHO B BHJE CMECH ILIEIOYHBIX U
KHCJIBIX  COJeH  HaTpus, 4YacTo B  BHUJE
3aMaTeHTOBaHHBIX MPENapaToB.

HccnenoBannsamu 3abamra A.I'. u bacosa
B.O. OpII0 MOKa3aHO, YTO BBEACHHUE B KauecTBE
CBSI3BIBAIONIETO KOMIOHEHTa (hocaTa Ha mOBEpX-
HOCTH M$ICa CIIOCOOCTBYET (hOPMHUPOBAHUIO JIUII-
KOM O€JIKOBOM Macchl, B JaJbHEHIIIEM BBLIIOIHIIO-
el GyHKIUIO CBA3YOIIero koMmnonenTa [20].

Pesynbratel HCCIIEAOBAHUIM YYEHBIX
MOKa3ajy, YTO ILIEJIOYHOe MapuHOBaHue ¢ 2% -
HBIM coJiepkaHueM TmoaudocaroB U KHCIIOC
MapuHOBaHHe C 2%-HbIM COZepKaHHEM JlaKTaTa
HaTpusi YIIy4lIatoT BJIaroyAEP>KUBAIOLLYIO
CIOCOOHOCTB, PACTBOPUMOCTE OENKOBOH (hpakmuu
U YCBOSIEMOCTh MapuHajoB OapaHuHbL. CoyieBoi
pPacTBOp 3HAYMUTENIFHO IMOBBIMIAET PACTBOPUMOCTD
OenmkoBOW  (pakumy, HO HE CHOCOOCTBYeT
CTaOMIILHOMY  COXpaHEHHIO paccojia  TocIie
Harpesanus. lllenouynoe MmapuHoBaHue ¢ 2%-HBIM
coJlepKaHuEM Tpunonudocdara HATpHUS
MOJIABIISIET OKUCIICHHE OEJIKOB W JIUIMHUIOB, B TO
BpeMsl KaK KHCJIOTHOE€ MapuWHOBaHHE C 2%-HBIM
colep)KaHMEeM JIaKTaTa HaTpUs  OKa3bIBaJIo
MPOOKCUIAHTHOE  JIeHiCTBME W MOBBILIAJIO
OKHCJICHUE OEITKOB M JIMITUJIOB y OapaHHHBIL.

Astop Vlahova-Vangelova u mp. ytBepx-
Jat0T, YTO HauboJjee 3HAYUTENbHBIE JeCTPYKTHB-
HbIE UW3MEHEHHS B  MBIIIEYHOH CTPYKTYype
OapaHuHBl OBUIM BBISBJICHBI MMOCiE 48-4acoBOrO
MaprHOBaHUS [0 CpPaBHEHHIO C 24-4acOBBIM
MapuHOBaHHeM (pucyHok — 1) [21].
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Pucynok 1: DnexTpoHHbIe MUKpOGOTOTpaduu MPOJOIHHOTO pa3pe3a MapuHOBaHHOM OapaHuHE (m. Longissimus dorsi),
12000x. BS24: tecToBhIii 00pa3err mocie 24-4acoBOro 3aMaurnBaHus B paccose; BS48: tectoBsiil obpaserr mocie 48-

YacCcoBOro 3aMa4YyuBaHus B paccoJie

JloGasnenue docdaToB, TAKUX KaK TPUIIOIH-
(dochar HaTpus, yBENTMUUBACT BIArOYJIEP>KUBAFO-
LIy CIOCOOHOCTh 32 CYET DKCTPaKIuHM Oelka H
cneura pH oT N303JEKTPUUECKON TOYKH MBIIICYHBIX
OemkoB [22].

MapuHoBaHHE cO MENOYHBIMU (hocdaTamu
CHIDKaeT yCHIHME CABHTa |, CJEJ0BaTeNbHO,
TTOBBINIAET HEXXHOCTH Msca [23].

B mocnexaue rompl OBIIM TaKKe HCCIENO-
BaHbl M PEKOMEH/IOBAHbI Ppa3IM4YHbIE HETPaJu-
[UOHHBIE JI0OOABKM JUIS TIOCOJIOYHBIX CMeceid,
KOTOpbIE B KOHEYHOM HTOre (HOpMHUPOBAJIH
HEOOXOIMMBIE CTPYKTYPHO-MEXaHHMUECKHE XapaK-
TEPUCTHKH TOTOBOTO MPOAYKTA U CIIOCOOCTBOBAIH
VIIyYIIEHUIO €r0 TEeKCTYyphl, COYHOCTH, a TaK¥Ke
YCTOWYMBOCTH K MHUKPOOHOJIOTHYECKUM TIOBPEK-
JICHUSIM.

Pesynbrate nccnenopannii Kannapoekosoii
M. moxazanu, 4TO BBEJICHHE B PACCOJT IKCTPAKTa
200 2000CU U 2PEeHHEe8Ool MYKU, KOTOpBIC
coJiepkaT psifi (QPYHKIMOHATBHBIX KOMIIOHEHTOB,
CrocoOCTBYeT (POPMHUPOBAHHIO M CTAOWIH3AIAA
MoKa3zaTened  KadecTBa  KOMOMHHMPOBAHHOTO
BapeHO-KOMMUEHOT0 TMPOJYyKTa W3 KOHUHBI H
OapaHuHbl. BBeneHne  MHOTOKOMIIOHEHTHOI'O
paccoia, COCTOSILEr0 U3 AKCTPAKTA ATOA TOJDKU U
TPEYHEBOW MYKH, CHOCOOCTBOBAJIO CBS3BIBAHUIO
BJIard Yepe3 OCNKOBYIO CHCTEMY U ITOJTUCAXapHUJIbL,
YTO COXPAHSIIO CTAOMILHOCTD TOTOBOTO MTPOAYKTA,
CHIKQJIO  TIOTepU  TIpH  TEepMOOOpadoTKe,
MOBBIIIANO0 COYHOCTh TPOAYKTa W YBEIHMYHBAIIO
ero BeIxon [24]. JoOaBiieHre Sroa TOIHKH TaKkKe
CIOCOOCTBOBAJIO COXPAHEHHIO IBETa TOTOBOTO
MpoayKTa. AHAHN3 MONyYSHHBIX TaHHBIX TIOKa3al,
4TO BBEJICHUE n00aBOK B COCTaB
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MHOTOKOMITOHEHTHOTO Paccojia CIIOCOOCTBOBAJIO
MIPOLIECCY YACP KaHUS BIIard B OapaHUHE, IPH 3TOM
BBIXOJI TOTOBOTO MPOAYKTa YBEIMYUBACTCS Ha 4-
5%, a Taxke, Oy Iyur XOpOIIIO cOalaHCUPOBAHHBIM
[0 YTIIEBOJHOMY W BUTAMHHHOMY COCTaBy,
TTOJIOXKUTEIBPHO BIUSAET Ha OajaHC M3 TOTOBBIX
MPOAYKTOB U TOBBINIACT HMX OHOJOTHYECKYIO
IIEHHOCTH [25].

Uccnenosanns Mnpnnor H. mokaszamm, uto
UCIOJIb30BAHUE (DepMeHmos Ui Pa3MITdeHUs
MBIIIICYHBIX BOJIOKOH MSCHOI'O ChIphsi 0Oolee
HU3KOTO  COpTa  TO3BOJISIET  PallMOHAIBHO
UCIIOJIb30BaTh OEJIKOBBIE PECYpPChl W IOBBICUTH
OMOJIOTMYECKYI0 IICHHOCTh 3a CHYET YBEJIMYCHUS
conepkaHusi OenkoB KoyuiareHa. bmaromaps
o0OpaboTke (hepMEeHTHBIMU mperaparaMn
PACTUTEIBHOIO IPOUCXOXKJICHHUS  TOBBIIIAIOTCS
KaueCTBEHHBIE IIOKa3aTeNd MSCHOTO  CHIPHS,
o0Jeryaercss MHTEHCUBHOE YCBOCHHE OCHOBHBIX
KOMITOHEHTOB MPOayKTa [26].

[lepcrieKTMBHBIM ~ HampaBICHUEM  MPH
pa3MATYEHNUH TaKOTO BHJIA CHIPbs Kak OapaHWHA,
SIBJIIETCSI MCIIOJIB30BAHUE (DepMeHma PacTUTENb-
HOTO TpoucxoxiacHus QumumHa. B cBoelt crarbe
Jl>xamakeeBa U Apyrue, aHATU3UPYS MOTyUYCHHBIC
AKCIIEPUMEHTAIBHEIC JaHHbIC, TPUIILTH K BEIBOMY,
YTO MPUMEHEHHE OSKCTPAKTa, BBIACICHHOTO W3
JUCTBEB  WHXHPA, BXOIAIIET0 B  COCTaB
MHOTOKOMIIOHEHTHOTO  paccoiia (B COCTaB
KOTOPOTO BXOJHMT (epMEHT (PHUIIUH), MTO3BOJIMIO
3HAYUTEJILHO CHU3UTh NMPOYHOCTHBIC CBOWCTBA U
YBEJIMYUTh HEXKHOCTh HETPAJUIMOHHBIX BHJIOB
Msca, B YaCTHOCTH OapaHMHEI, YTO MOJIOKUTEIEHO
CKa3aJloCch Ha Ka4yeCTBEHHBIX XapaKTEPUCTHKAX
FOTOBBIX JIEUKATECHBIX MIPOAYKTOB [27].
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st pa3msirdeHusi COeNMHUTENBHON TKaHU
HU3KOCOPTHOTO MSICHOTO CBIpbSl KakK OOBEKTa
uccnenosanusi B Tpyaax OpembOexoBa /. u ap.
BEIOpaH ¢epMeHTHBIM Tpenapar "dwurtozuH" U
Aspergillus terricola mms  ymydmennst kadecTBa
nponykuuu. Ilo pesynbraram yKa3aHHBIX HCCIC-
JOBaHWI OBIIO TTOKAa3aHO, YTO BBEIEHHWE B COCTaB
noyadpuKkaToB  OEIKOBO-KMPOBOW  AMYIIBCHH,
oOpaOoTaHHOW (pepMEHTHBIM TpenapaToM 5%,
MOMOTaeT TOBBICHTh IUIOTHOCTh, COYHOCTH U
MSTKOCTh TPOMYKTA, YIYYIIHTh KOHCHUCTEHIIHIO.
OddekTBHOE  cMsTUYeHME — 00pabOTKU  Msica
(hepMEHTHBIM penapaToM PacTUTEIILHOTO
MIPOHMCXOXK/ICHHS BJieUeT 3a COOON 3HAYUTEIHHBIE
JECTPYKTUBHBIE W3MEHEHHS, O0ECIeUHMBaIONIie U
¢dm3nUecKoe BO3ICHCTBHE - TO3BOJSIET YJIyUIIUTh
XAMHUYECKHE U (YHKIIOHATBHO - TEXHOIIOTHYECKHE
cBoticTBa [28].

B uccnenosanusx CaBunkosa E. Oblia qaHa
OIICHKA (PU3UKO-XUMHUECKUX M3MCHECHUM, TIPOUC-
XOIMIUX C OETKOBBIMA MAaKpOMOJIEKYJaMH B
mporecce mocojia OapaHuHbl. [  wM3ydyeHHs
THUAPOJIMTUYCCKUX H3MEHEHHU I 6CHKOBI)IX BCIICCTB
MsCa MO0 OKOHYAHHIO IHKINYECKOTO MacCHUpOBa-
HUSl M3YYaJIUCh M3MEHEHHUs OeIKOBOTO, HEOEIKo-
BOro v IMOJUICIITUAHOTO as30Ta C IMPUMCHCHHUCM
MOJIOYHO-0EJIKOBOTO KOMINUIEKCA, COCTOSIIErO W3
MOJIOYHBIX CBIBOPOTOYHBIX aNb0yMHHOB,
FHO6YHI/IHOB COCAUHUTCIBHOTKAHHOTO U SAUYHOI'O
OCIIKOB B ONPEICICHHOM COOTHOILICHHH K
Oapanune [29].

Bruto nmokazaHo, WTO TpHW WCHOIB30BaHHUH
paccoiioB,  COAEPKAIIUX  MOIOUYHO-DETKOBYIO
Cbl@OPOMKY, HAKAIUIMBAJIOCH OOJIBIIE TPOIYKTOB
TUAPONN3a OENKOB, U B 4aCTHOCTH, HEOEITKOBOTO
a3oTa 3a CUeT aKTHBalluu TKAHEBBIX
MPOTEOJUTHUCCKUX (PEPMEHTOB. Y CTaHOBJICHO,
YTO aKTHBHOCTHh KaTerncuHa D yBenmduBaeTcs B
COJICHOM KOHTpPOJIbHOM o0Opasie B 1,40 pa3a, a B
onmbITHBIX B 1,44-1,53 paza, a p-kampnauna
cootBeTcTBeHHO B 1,85 1 B 1,89-2,10 paza [29].

3akntouenue, 6b1600bl

Wcnonp30BaHe HOBBIX HETPAAUIIUOHHBIX
WHTPEANCHTOB B MHOTOKOMITOHEHTHBIX paccoiax,
00eCreunBaromUX PEeryJMpoBaHUE  HCXOIHBIX
CBOMWCTB ChIpbA, IOBBIIAIOMIUNX €TI0 KadeCTBO, a
TAaKXXE MNHUIICBYIO M 6I/IOJ'IOI'I/IT-IGCKYIO IICHHOCTH
OapaHWHBI U TIPOIYKTOB W3 HEE, CTPEMHUTEIHHO
BO3pacTaer.

HOHy‘IeHHI)Ie OaHHBIC ABJIAIOTCA TICPCIICK-
TUBHBIM HamNpaBlICHUEM B COBEPIICHCTBOBAHUU
TEXHOJIOTHH MPOU3BOCTBa OapaHuHbl. CoueTaHue
MHOTOKOMITOHEHTHOTO paccoja ¥ MEXaHHYECKOM
00pabOTKH CHIpbs TO3BOJHUT YIYUYIIHTH OPTraHo-
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JIENTHYECKHEe CBOMCTBA MPOAYKTa M YCKOPHTH
MPOIIECC TPOU3BOICTBA MICHBIX HU3JICIIHIA.

Takum 00pa3oM, U3MEHSsSI COCTaB MOCOJIOY-
HOW CMeCH Uil OapaHUHBI, MOXKHO CYIIECTBEHHO
BIMATh HA pA3JIMYHBIC AaCHeKThl KadecTBa U
oOpaboTku  Msica. Bkmouenme B cocrTaB
MOCOJIOYHOH CMECH TPAJAMIIHOHHBIX M HOBBIX
HETPAUIUOHHBIX  WHTPEAUCHTOB  MO3BOJSET
KOHTPOJHMPOBATH TEKCTYPY, BKYC, CPOK XPaHCHUS
u  0e30macHOCTh  MHpPOAyKTa. MeHsIss  3TH
KOMITOHEHTBI, MOYXHO aJaNnTHPOBaTh IMPOIECC
MPUTOTOBJCHUS OapaHWHBI TIOA KOHKPETHBIC
TpeOOBaHUS — OT YIYUIICHUS BKyCa U TEKCTYPBI JI0
YBEJIMYCHHsI CPOKA XpaHEHHWs W 0E30MacHOCTH
MPOIYKTA.

HpI/IMCHCHI/Ie MHOTI'OKOMITOHCHTHBIX pacco-
JIOB OTKPBHIBAECT HOBBIE BO3MOXKHOCTH B IPOH3-
BOJCTBE HOBBIX BHIOB MSCHBIX JEITHKATECHBIX
IIPOAYKTOB TpaJUIHUOHHBIX BHUAOB CbIPbi, K
KOTOPBIM OTHOCUTCS U OapaHuHa. Vicronb3oBanue
pa3IUuYHBIX BHIOB ChIPbS Ha OCHOBE HCCIIEIO-
BaHUH WX (YHKIIMOHAIBHO-TEXHOJIOTHUECKUX
CBOMCTB MMO3BOJISECT BBIPA0ATHIBATh MPOAYKIIUIO C
BBICOKHMH MOTPEOUTETHCKUMU CBOMCTBAMHU.

CIIMCOK MUCITOJIb30BAHHOM JIUTEPATYPhI

1. V3zakos A.M., Taecea A.M., KanmapOGexosa
M.A. CoBeplLICHCTBOBAaHHE TEXHOJOTUU Pa3AEIKU
Oapanunsbl // Msicuast unayctpus. — M.: 2018, - Ne 11. —
C. 24-26.

2. Bropo HaIMOHAILHOW CTATHCTUKUA ATCHTCTBA
[0 CTPaTern4ecKoMy IIIAHHPOBAaHHIO M pedopmam
Pecny6imkn Kazaxcran [Onextpon. Pecypc.] URL:
http://stat.gov.kz (mara oGpamienus :21.08.2024).

3. Jlucuupin A.b., Yepnyxa U.M., Ky3nernosa
T.I. u gp. Xumuueckui cocraB Msca: CrpaBodHbIE
Ta6J’II/ILlBI O6H.IGFO XUMHYECKOIro, aMHMHOKHUCIIOTHOI'O,
JKUPHOKHCJIOTHOTO, BUTaAaMHUHHOTIO, Makpo- u
MHKPO3JIEMEHTOTO COCTAaBOB H HI/IH.IGBOf/'I INEHHOCTHU
msica. — M.: BHUMMII, 2011. - 104 c.

4. V3ako SI.M., PckennueB B.A., baiibonoBa
JL.K. BHOTeXHONOTHYECKHUE OCHOBBI CO3JIaHUSI MSCHBIX
IIPOAYKTOB IIOBBIIICHHON NUTATEJIIBHON LEHHOCTU. —
Anmater: KasrocMHTH, 2004 — 84 c.

5. Zhang, L.; Zhang, M.; Mujumdar, A.S.
Technological innovations or advancement in detecting
frozen and thawed meat quality: A review. Crit. Rev.
Food Sci. Nutr. 2023, 63, 1483-1499. [CrossRef]
[PubMed]

6. Antequera, T.; Caballero, D.; Grassi, S.;
Uttaro, B.; Perez-Palacios, T. Evaluation of fresh meat
quality by Hyperspectral Imaging (HSI), Nuclear
Magnetic Resonance (NMR) and Magnetic Resonance
Imaging (MRI): A review. Meat Sci. 2021, 172, 108340.
[CrossRef] [PubMed]

7. Jean-Louis Damez, Sylvie Clerjon // Meat
quality assessment using biophysical methods related to



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

meat structure. — Review Article Meat Science. — 2008.
—Vol. 80, Iss.1. — P. 132-149

8. XKapranosa A. 11., ITaBmosa C. H., [lanumos
M. B., 3aps . A. MHOrO(QyHKIIMOHATBHBIN paccout I
MIPOU3BOJICTBA MscompoaykroB // (OOpa3oBaHHEe U
HayKa: MaTepHuabl HalMOHAJIbHOU Hay4HO-
mpakTrdeckoii koHdepeHunu, YmaH-Yma, 14 amperns.
2021.-C. 56-64.

9. Hecrepenko A.A., Kasukas A.C. [Tocon msca
u msconpoaykros //Bectunk HITUDU, N. 8, 2012.-C.
46-54.

10. Kaldarbekova M., Uzakov Y., Chernukha I.
et al. Research of technology of restructured combined
meat products using a multicomponent brine // EurAsian
Journal of BioSciences. — 2019. — Vol. 13, Iss.2. — P.
1625-1632.

11. Kaldarbekova M., Uzakov Y., Chernukha I.
et al. Studying the effect of multicomponent pickle on
the quality of cooked and smoked horse meat product //
Periodico tche Quimica. — 2019. — Vol. 16, Ne33. — P,
259-265.

12. Kygppsmos, JI.C. Teopus u mnpakTHKa
TEHACpU3alun MsACa IpU MPOU3BOACTBE ,Z[eHI/IKaT€CHOﬁ
npoaykiuu / JI.C. Kynpsiios // MscHble TEXHOJIOTHH,
2008. - Nel12. — C.32-35.

13. Hecrepenko, A.A. TIlocon wMsca u
msicorponykros / A.A. Hectepernko, A.C. Kasukas //
BecTHnk HI/DKGFOPOZ[CKOFO ToCy1apCTBEHHOI'O
HWH)XKEHEPHO-?KOHOMHYECKOTO yHHBepcutera. — 2012, —
T. 15, Ne8. — C. 46-54.

14. Wang, J; Huang, XH; Zhang, YY; Li, S;
Dong, X; Qin, L Effect of sodium salt on meat products
and reduction sodium strategies-A review. Meat Science
2023, 109296. 10.1016/j.meatsci.2023.109296

15. IToTopoxko, N.IO. HccnenoBanue
KHHETHYCCKUX 3aKOHOMEPHOCTEH 1M0COJIa MsICa MTHIIBI C
HCIOJIb30BAHMEM  KABUTAIMOHHO  AKTHBHPOBAHHBIX

xunkux cpen / U. FO. TTotopoxko, JI. A. LupyapHI4IeHKO
// TlpukinamHas Onoxumust U onoTexHomorus. — T.2, Ne3.
- C.21-28.

16. TIlpokomenko, W.A. WHTeHCcHpUKAIISL
mnmponecca 1mocoja Msca NTUlbl € MOMOIIBIO BBICOKOTO
rugpocraruueckoro nasnenuss / M.A. IIpoxonenko
/Mtuna u nruuenpoaykrel. — 2019. - Ne4, — C. 23-25.

18. XKapunos A.U., Masnkos B.A., Pomanos B.A.
Mertonuka  OUEHKM  TEXHOJOTMYECKHMX  CBOWCTB
MHOTOKOMIIOHEHTHBIX PaccoyioB // MscHast MHIYCTpHSI.
—2007. — Nel. — C. 23-28.

19. Amreeta Sarjit, Gary A. Dykes. Trisodium
phosphate and sodium hypaochlorite are mire effective as
antimicrobials against Cambylobacter and Salmonella
on duck as compared to chicken meat // International
Journal of Food Microbiology. — 2015. — Vol. 203. — P.
63-69.

20. Patrakova I.S., Gurinovich G.V. The study of
factors affecting the activity of meat antioxidant system
/I Foods and raw materials. — 2015. — Vol. 3, Ne 1. — P.
33-40.

21. Vlahova-Vangelova, Dessislava & Dragoev,
Stefan & Balev, Desislav & Assenova, Bahytkul &

26

Amirhanov, Kumarbek. (2017). Quality,
Microstructure, and Technological Properties of Sheep
Meat Marinated in Three Different Ways. Journal of
Food Quality. 2017. 10.1155/2017/5631532.

22. S. Barbut, “Poultry products—formulation
and gelation,” inPoultry Products Processing. An
Industry Guide, S. Barbut, Ed., pp. 249-288, CRC Press,
NewYork, NY, USA, 2002.

23 M. Zheng, N. A. Detienne, B. W. Barnes, and
L. Wicker, “Tenderness and yields of poultry breast are
influenced by phosphate type and concentration of
marinade,” Journal of the Science of Food and
Agriculture, vol. 81, no. 1, pp. 82-87, 2001.

24. Kaldarbekova M, Uzakov Y, Chernukha I,
Kuznetsova O (2019) Research of technology of
restructured combined meat products using a
multicomponent brine. Eurasia J Biosci 13: 1625- 1632.

25. Uzakov YM, Ospanova DA (2014) Research
of chemical and amino-acid composition of the complex
cutting of carcass. Bulgarian Journal of Agricultural
Science, 20(No 5): 1090-1093

26. Wnpuna H.M. IlpumeHeHue MeTO/IOB
OMOTEXHOJIOTHH B MSICHOM mpombiiuterHocT / H.M.
Wnpuna, A.E. Kymosa // Bectauk HOVpI'Y. Cepus
«ITuniessie u 6uorexuonorumy». — 2017. —T. 5, N 3.- C
—21-28.

27. IxamakeeBa, A. Jl. iccinenoBanue BIUsSHUAS
9KCTpaKTa M3 JINCTHEB HHXKHPA, BXOIIIECTO B COCTaB
MHOTOKOMIIOHEHTHOTO ~paccoiia, Ha IPOYHOCTHEHIE
cBorictBa wmsca / A. JI. Jxamakeesa, M. H.
MypartanueBa /! W3BecTus Ksipreizckoro
rOCyAapCTBEHHOT'O TEXHUYECKOro YHUBEpcUTeTa uM. M.
Pa33zakoBa. — 2014. — Ne 32-1. — C. 237-242. — EDN
VY XFLP.

28. OpsiabexoB J.P., AMupxanos KK,
ACEHOBA B.K., Hypemmxan I'.H., Mycmumosa H.P.
Brortexnonornyeckas 00paboTka HH3KOCOPTHOTO Msica
(depmenTHBIMU Tpeniapatamu. //Becmuuk Ynusepcumema
Hlaxapuma. Cepus mexHu4ecKue HAYKU.
2024;(1(13)):280-288. https://doi.org/10.53360/2788-
7995-2024-1(13)-35

29. CasuukoBa E. A., and KaGaumosa T. B.
BIIMSTHUE MOJIOYHO-0EJIKOBOTO KOM-IIEKCa «MHMJIaHa
100» Ha OMOXMMHYECKHE CBOWMCTBA MBIIIEUHON TKaHU
Gapanuusl //BecTHHK MapHiiCKOr0 TOCYIapCTBEHHOTO
yauBepcu-Teta.  Cepusi  «CenbCKOXO35IHICTBEHHBIE
HayKH. DKOHO-MHUeckue Haykm», v Tol. 6, N. 3 (23).,
2020. -C. 311-317.

REFERENCES

1. Uzakov Ya.M., Taeva A.M., Kaldarbekova
M.A. Sovershenstvovanie tekhnologii razdelki baraniny
[Improvement of lamb cutting technology] // Meat
industry. — M.: 2018. - No. 11. — pp. 24-26. (In Russian)

2. Bureau of National Statistics of the Agency
for Strategic Planning and Reforms of the Republic of
Kazakhstan [Electron. Resource.] URL:
http://stat.gov.kz (date of application :08/21/2024).

3. Lisitsyn A.B., Chernukha 1.M., Kuznetsova
T.G., etc. Himicheskij sostav myasa: Spravochnye


https://doi.org/10.53360/2788-7995-2024-1(13)-35
https://doi.org/10.53360/2788-7995-2024-1(13)-35

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

tablicy obshchego himicheskogo, aminokislotnogo,
zhirnokislotnogo, vitaminnogo, makro- i
mikroelementogo sostavov i pishchevoj cennosti myasa
[Chemical composition of meat: Reference tables of
general chemical, amino acid, fatty acid, vitamin,
macro- and microelement compositions and nutritional
value of meat]. — M.: VNIIMP, 2011. — 104 p.

4. Uzakov Ya.M., Rskeldiev B.A., Baibolova
L.K. Biotechnological foundations for the creation of
meat products of increased nutritional value. — Almaty:
KazgosINTI, 2004 — 84 p.

5. Zhang, L.; Zhang, M.; Mujumdar, A.S.
Technological innovations or advancement in detecting
frozen and thawed meat quality: A review. Crit. Rev.
Food Sci. Nutr. 2023, 63, 1483-1499. [CrossRef]
[PubMed]

6. Antequera, T.; Caballero, D.; Grassi, S.;
Uttaro, B.; Perez-Palacios, T. Evaluation of fresh meat
quality by Hyperspectral Imaging (HSI), Nuclear
Magnetic Resonance (NMR) and Magnetic Resonance
Imaging (MRI): A review. Meat Sci. 2021, 172, 108340.
[CrossRef] [PubMedHere is your formatted list with
transliteration, English translations in square brackets,
and "(In Russian)" where applicable:

7. Damez J.-L., Clerjon S. Meat quality
assessment using biophysical methods related to meat
structure — Review Article // Meat Science. — 2008. —
Vol. 80, Iss.1. — P. 132-149.

8. Zhargalova A.Ts., Pavlova S.N., Danilov
M.B., Zarya |.A. Multifunktsional'nyi rassol dlya
proizvodstva myasnykh produktov [Multifunctional
brine for the production of meat products] //
Obrazovanie i nauka: materialy natsional'noi nauchno-
prakticheskoi konferentsii, Ulan-Ude, 14 aprelya 2021
g. — S. 56-64. (In Russian)

9. Nesterenko A.A., Kayatskaya A.S. Posol
myasa i myasnykh produktov [Meat and meat product
curing] // Vestnik NGIEI. — 2012. — No. 8. — S. 46-54.
(In Russian)

10. Kaldarbekova M., Uzakov Y., Chernukha I.
et al. Research of technology of restructured combined
meat products using a multicomponent brine // EurAsian
Journal of BioSciences. — 2019. — Vol. 13, Iss.2. — P.
1625-1632.

11. Kaldarbekova M., Uzakov Y., Chernukha I.
et al. Studying the effect of multicomponent pickle on
the quality of cooked and smoked horse meat product //
Periodico Tche Quimica. — 2019. — Vol. 16, No0.33. - P.
259-265.

12. Kudryashov L.S. Teoriya i praktika
tenderizatsii myasa Vv proizvodstve delikatesnykh
produktov [Theory and practice of meat tenderization in
the production of delicatessen products] // Myasnaya
tekhnologiya. — 2008. — No.12. — S. 32-35. (In Russian)

13. Nesterenko A.A., Kayatskaya A.S. Posol
myasa i myasnykh produktov [Meat and meat product
curing] // Vestnik Nizhnegorodskogo gosudarstvennogo
inzhenerno-ekonomicheskogo instituta. — 2012. — Vol.
15, No. 8. — S. 46-54. (In Russian)

27

14. Wang J., Huang X.H., Zhang Y.Y., Li S,
Dong X., Qin L. Effect of sodium salt on meat products
and reduction sodium strategies — A review // Meat
Science. - 2023. - 109296.
https://doi.org/10.1016/J.meatsci.2023.109296

15. Potoroko LY., Tsirulnichenko L.A.
Issledovanie Kkineticheskikh zakonomernostei posola
myasa ptitsy s ispol'zovaniem  kavitatsionno
aktivirovannykh zhidkikh sred [Investigation of kinetic
patterns of salting poultry meat using cavitationally
activated liquid media] // Applied Biochemistry and
Biotechnology. — Vol. 2, No.3. — P. 21-28. (In Russian)

16. Prokopenko I.A. Intensifikatsiya protsessa
posola myasa ptitsy s ispol'zovaniem vysokogo
gidrostaticheskogo davleniya [Intensification of the
process of salting poultry meat using high hydrostatic
pressure] // Ptitsevodstvo i produkty ptitsevodstva. —
2019. — No.4. — S. 23-25. (In Russian)

18. Zharinov A.l., Malkov V.A., Romanov V.A.
Metodika  otsenki  tekhnologicheskikh  svoistv
mnogokomponentnykh rassolov [Methodology for
evaluating  the  technological  properties  of
multicomponent brines] // Myasnaya promyshlennost'. —
2007.— No. 1. — S. 23-28. (In Russian)

19. Sarjit A., Dykes G.A. Trisodium phosphate
and sodium hypochlorite are more effective as
antimicrobials against Campylobacter and Salmonella
on duck as compared to chicken meat // International
Journal of Food Microbiology. — 2015. — Vol. 203. — P.
63-69.

20. Patrakova I.S., Gurinovich G.V. Issledovanie
faktorov, vliyayushchikh na aktivnost' antioksidantnoi
sistemy myasa [The study of factors affecting the
activity of meat antioxidant system] // Foods and Raw
Materials. — 2015. — Vol. 3, No. 1. — P. 33-40. (In
Russian)

21. Vlahova-Vangelova D., Dragoev S., Balev
D., Assenova B., Amirhanov K. Quality, microstructure,
and technological properties of sheep meat marinated in
three different ways // Journal of Food Quality. — 2017.
https://doi.org/10.1155/2017/5631532

22. Barbut S. Poultry products—formulation and
gelation // In: Poultry Products Processing. An Industry
Guide. S. Barbut, Ed., pp. 249-288, CRC Press, New
York, NY, USA, 2002.

23. Zheng M., Detienne N.A., Barnes B.W.,
Wicker L. Tenderness and yields of poultry breast are
influenced by phosphate type and concentration of
marinade // Journal of the Science of Food and
Agriculture. — 2001. — Vol. 81, No. 1. — P. 82-87.

24. Kaldarbekova M., Uzakov Y., Chernukha I.,
Kuznetsova O. Research of technology of restructured
combined meat products using a multicomponent brine
// Eurasia Journal of Biosciences. — 2019. — Vol. 13. —P.
1625-1632.

25. Uzakov Y.M., Ospanova D.A. Research of
chemical and amino-acid composition of the complex
cutting of carcass // Bulgarian Journal of Agricultural
Science. — 2014. — Vol. 20, No. 5. — P. 1090-1093.



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

26. llyina N.M., Kutsova A.E. Primenenie metodov 28. Orynbekov D.R., Amirkhanov K.J., Asenova
biotekhnologii v myasnoy promyshlennosti [Application B.K,, Nurymkhan G.N, Muslimova N.R.
of biotechnology methods in the meat industry] // Vestnik Biotekhnologicheskaya pererabotka niskosortnogo myasa
Yuzhno-Ural'skogo  gosudarstvennogo  universiteta. fermentnymi preparatami [Biotechnological processing of
Seriya: Pishchevye i biotekhnologii. — 2017. — Vol. 5, No. low-grade meat with enzyme preparations] // Vestnik
3.—P. 21-28. (In Russian) Universiteta im. Shakarima. Tekhnicheskie nauki. — 2024.

27. Dzhamakeeva A.D., Muratalieva M.N. — No. 1(13). — P. 280-288. https://doi.org/10.53360/2788-
Issledovanie vliyaniya ekstrakta iz list'yev inzhira, 7995-2024-1(13)-35. (In Russian)
vkhozhashchego v sostav mnogokomponentnogo 29. Savinkova E.A., Kabanova T.V. Vliyanie
rassola, na prochnostnye svoistva myasa [Investigation molochno-belkovogo kompleksa MILANA 100 na
of the effect of an extract from fig leaves, which is part biokhimicheskie svoistva myshtechnoi tkani baraniny
of a multicomponent brine, on the strength properties of [The effect of the MILANA 100 milk-protein complex
meat] // Trudy Kyrgyzskogo gosudarstvennogo on the biochemical properties of mutton muscle tissue]
tekhnicheskogo universiteta im. |. Razzakova. — 2014. — /I Vestnik Mariiskogo gosudarstvennogo universiteta.
No. 32-1. — P. 237-242. (In Russian) Sel'skokhozyaistvennye i ekonomicheskie nauki. —

2020. — Vol. 6, No. 3(23). — P. 311-317. (In Russian)

FTAXP 65.63.03 https://doi.org/10.48184/2304-568X-2025-1-28-34

UTMYPBIH JOPYMEHAIK KEINEHIMEH BAUBITBLIIFAH CYT
CAPBICYBI HEI'BIHIEI'T CYCBIHIAP TEXHOJIOTUACBIH 93IPJIEY

A.A. MUP3AKYJIOBA ‘ * T.E. CAPCEMBAEBA ¥ | b. KAJIEMIIIAPYB

(«C.Ceiidynaun ateiHIaFbl Ka3ak arpoTeXHUMKaJbIK YHUBEPCHTETI»,
Ka3zakcran Pecnyosaukacer, 010000, Acrana K., Kenic ganr., 62)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOH/IBIK molTacs: asiya.mirzakulova@mail.ru*

Kaszipzi yakpimma cym capuicyvt nezizinoe (YHKYUOHAIObL CYCOIHOAD ACCOPMUMEHMIH KeHeillmy yaKeH
KbI3b612YUiblIblK, myoslpaosvl. Mynoaii cycelnoapoviy opmynanapvinoa 6cimMOiK Cbl2bIHOBLIAPLIH Hemece 01apOblH
KOMRO3UYUATIAPBIH KOJIOAHY 63eKmi 001bin maodvliadsl, OUMKeHi 01apoazel 0U0N02UANBIK Dencendi 3ammapobiH,
COHBIH, [WiHOe AHMUOKCUOAGHMMBIK 2CepOil, KOHUEHMPAUUACHIHBIY apmybiHa viknan emeodi. ConoviKkman ocwl
3epmmeyoiy, MaKcamol — UMMYPLIH 0IPYMEHOIK KeuleHiMen Oaiblmbuli2an Cym capwicybl Hezi3inoe cycblHOap
mexHonouAcHlH  23ipiey. Mamemamukanovlk moodenvoey 2a0icimeH payuwianeynoep oOcimoikmep, OHbIH i[wiHOe
UMMYPbIH OUONOUATIBIK DeNiceHdi 3ammapobl ay npoyeci OHmaiianobipsLiobl. ANbIHZAH CbIZLIHOBLIAPObIH CyH
capuicy CbI2LIHOBICHIMEH  AHMUOKCUOAHMMbL  ICEPIHIY, CUHEPZEMUKANBIK 2cepi  aHbIKMAaovl. «AKmue»
CYCHIHOAPBIHBIY,  (POPMYNIANAPLl MeH RPUHUURMI MEXHONO0UANBIK cXxemacwvl a3ipaeHnoi. Kannovinama peminoe
UMMYPbIH, O0IPYMEHOIK KeuieHiMeH Oallblmblizan Ccym capuicybl Hezi3inde cycvlnoap a3ipnendi. Ananocnen
CanvbiCmulp2anoa Kepcemkiwimep Keuwieni OOUbIHWA CYCHIHOApObIY canacvlna oazanay xycypizindi. ¥celnviinzan
mMexHo02uA maduu mazam 00abln MAdLLIAMBIH CAPLICYOAgbl 2e1b MaPi30i CYCbIHOAPObL ajlyea MYMKIHOIK Oepeoi.
AHnanozeimen canpicmplpanoa opzanoienmuKanblK KOpcemKiuimepi Men cakmay mep3imi J#co2apsl, COHbIMEN Kamap
AHMUOKCUOAHMMBIK, OALIMMAZbl YYHKYUOHANObL UHZpeOuermmepoiy (rasonouomap, kcanmounoap, C 0apymeni)
Maubl30bl KOHYEHMPAYUACol dap.

Heri3ri ce3nep: cychlHaap, CYT capbiCybl, (PDYHKIHMOHAJALI HHTPEeIUEHTTEP, OHOJOTHAIBIK
KYHABLIBIFbI, H-TMYPbIH, AaHTHOKCHAAHTTAP/IBIH KAJINbI KYPaMbl, TEXHOJOTHSJIBIK CXeMa.
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PA3ZPABOTKA N HCCJIEJOBAHUE TEXHOJIOI'MN HAIIUTKOB
HA OCHOBE MOJIOYHOHU CBIBOPOTKMH, OBOT'AIIIEHHBIX
BUTAMUWHHBIM KOMIIVIEKCOM HIUIIOBHUKA

A.A. MUP3AKYJIOBA *, T.E. CAPCEMBAEBA, 'b. KAJIEMIIIAPYUB

(«Ka3axckmii arporexunyeckuii yuusepcurer umenu C.Ceiidynaunay,
Pecny6auxa Kazaxcran 010000, r. Acrana, npocnekt Kenuc, 62)
DJeKTpOHHAs II0YTa aBTOpa-KoppecnonaeHTa: asiya.mirzakulova@mail.ru*

B nacmoauwiee epema 601buioft unmepec npeocmasniem pacuiupenue AccopmuMenma QYHKYUOHATbHBIX
HANUMKOG HA OCHOGE MOIOUHOI CbI8OPOMKU. B cocmasax makux HAnRUMKOE aKmyanbHbIM A6AAEMCA UCHOb306AHUE
PacmumenvHolX IKCMPAKNIOE UMW UX COCMAgos. Dmo cnocodcmeyem HOGLIUIEHUI0O KOHUEHMPAUUU 6 HUX
OuonozuuecKu aKmMuGHLIX 8eU{eCme, 8 NMOM HUcle AHMUOKCUOAHmMHO20 Oeiicmeus. Tloamomy yenvio nacmoaue2o
UCCNIe006AHUA AGNACHICA PA3PAOOMKA MEXHOI0ZUU HANUMKOG HA OCHO6E MOJIOYHOU CblGOPOMKU, 0002aUieHHOU
SUMAMUHHBIM KOMNJIEKCOM WUNOBHUKA. Memodom mamemamuiecKkozo MoOeauposanus ORMUMUIUPOSAH RPOYecc
nojiyuenusn 0u0102UYeCKU AKMUBHBIX GeW{eCHE PO3aMU DACMEHUll, 8 MOM Yucie WUNOGHUKOM. YCMAaHO06/1eHO
cunepzemuyeckoe oelicmeue AHMUOKCUOAHMHO20 OeliCIEUsA NOJIYYEHHbIX IKCIPAKMOE ¢ IKCIPAKMOM MOJI0UHOU
cvleopomku. Paspabomanvt ¢popmynvl u npunyunuanvHas mexmonocudeckas cxema Hanumkoe ""Axmus'. B
Kauecmee 0000ujenusn pazpadomanvt HANUMKU HA OCHOGE WIUNOGHUKA, MOJIOYHOI CblBOPOMKU, 0002AU{CHHOI
SUMAMUHHBIM KoMAeKcom. IIpoeedena oyenka Kauecmea HANUMKOB NO KOMRIEKCYy noKa3ameJeii RO CPAGHEHUIO C
ananozom. Ilpeonazaeman mexuonozua no3eonaem noAyyame 2eneodpaznvle HANUMKU 6 CblGOPOMKe, KOmopule
Aenawmcea HamypanvHou nuwieil. Onu 061a0arom 607ee blCOKUMU OP2AHONENMUYECKUMU NOKAZAMETAMU U CPOKOM
XPAHEHUs N0 CPAGHEHUIO C AHA020M, 4 MAKMHCe 3HAYUMETbHLIMU KOHUEHMPAUUAMU (OYHKUYUOHATLHBIX
UHZPEOUEeHM 08 AHMUOKCUOAHMHOU HANPAsieHHOCMU (P1a6OHOU06, KCanmOH08, eumamuna C).

KiioueBnle cioBa: HAllUTKH, CBIBOPOTKAa, (l)yHKIIHOHaJ'IbeIe HHI'PEAUCHTDI, OoHoIornYecKas
IHEHHOCTb, HIUIMIOBHUK, 06H1Hﬁ COCTaB AHTHOKCHIAHTOB, TEXHOJOIrH4eCKas cxema.

DEVELOPMENT AND RESEARCH OF THE TECHNOLOGY OF
WHEY-BASED BEVERAGES ENRICHED WITH ROSEHIP VITAMIN COMPLEX

AA. MIRZAKULOVA*, T.E. SARSEMBAEVA,
B. KALEMSHARIV

(“Kazakh Agrotechnical University named after S. Seifullin”,
Kazakhstan, 010000, Astana, Zhenis Avenue, 62)
Corresponding author e-mail: asiya.mirzakulova@mail.ru*

Currently, the expansion of the range of functional drinks based on whey is of great interest. In the
compositions of such drinks, the use of plant extracts or their compositions is relevant, Since it helps to increase the
concentration of biologically active substances in them, including antioxidant action. There fore, the purpose of this
study is to develop a beverage technology based on whey enriched with rosehip vitamin complex. The process of
obtaining biologically active substances by roses of plants, including rosehip, has been optimized by mathematical
modeling. The synergistic effect of the antioxidant action of the obtained extracts with whey extract has been
established. Formulas and a basic technological scheme of “Active” drinks have been developed. As a generalization,
drinks based on rosehip and whey enriched with a vitamin complex have been developed. The assessment of the quality
of drinks according to a set of indicators in comparison with the analogue was carried out. The proposed technology
makes it possible to obtain gel-like drinks in whey, which are natural food. It has higher organoleptic characteristics
and shelf life compared to its analog, as well as significant concentrations of functional ingredients of an antioxidant
orientation (flavonoids, xanthones, vitamin C).

Keywords: beverages, whey, functional ingredients, biological value, rosehip, total composition of
antioxidants, technological scheme.
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Kipicne

Kazipri yaxpiTTa (QYHKOMOHAJIABI Taram
OHIMIEPiH, COHBIH iLIIHE CYCHIHAAPAbI ATy YIKEH
MaHb3Fa ue. CYyT capbICybl HETI31HIETI CyChIHAAp
MIepCIEKTUBABI ~ OOJBIT  TaOBIIAABI, OUTKEHI
ipimmik, cy30e¢ JKoHE Ka3eMH eHJipiciHae
afTapIbIKTall MeJIIepae OHIIPUIETIH KalTanama
CYT MIMKI3aThIH MalJaliaHy OJapABIH TaraMIBIK
KYHJBUIBIFBIH apTThIPYFa JKOHE ©3iHJIK KYHBIH
TeMeHAeTyre MyMKiHaik Oepeni [1,2].

BHONMOTHsITBIK KYHABUTBIKTBHI PETTEYAL )KOHE
CYT capbICybl HETi3iHIeri CyChIHAAPIbIH acCOPTH-
MEHTIH KEHEUTyIl peuentypanapra eciMIiK
CHIFBIHIBUIAPEIH HEMECe AaHTHOKCHIAHTTHI ocep
€TeTiH OHMOJOTHSIBIK OCJICeHII 3aTTapAblH MaH-
BI3/Ibl KOHIICGHTPAIMSICBIH €HTI3y apKbUIbI XKY3ere
acelpy ~ MYMKIHIITT  YIKEH  KBI3BIFYIIBUIBIK
TyaeIpansl [3,4].

CoHBIMEH KaTap, KOHCEpPBaHTTAPAbl KOCHaii,
JMafiblH eHIMAI cakTay Mep3iMi aprazapl. JKaHa
KymTi TaOWFH  aHTHOKCHIOAHTTApIbl  137ey
KKETTUIIrHE OaiIaHBICThI JKaKbIHIA TOJU(PEHO
KYPBUTBIMBIHBIH TA0OUFU KOCBUIBICTAPBI — HTMYPBIH
KUIEKTIH PHUKAPMUSICHIHBIH OayBIPBIHIA KOFaphI
KOHIIEHTPAIMACHl  0ap  KCAaHTOHIAp  YJIKeH
KBI3BIFYIIBUTBIK ~ TyAbIpanpl. OHmall  3arTapsl
anyapl NaMBITKAH MeMIIeKeTTep ne Oap, omap
Onrycrik-Iereic Asms  emmepi:  Taitmannm,
Yupicran, Illpu-Jlanka, Mpesama, Kambomxa,
Boernam, Keiraii sxone T.0. [5,6].

Kcanronmap Qu3HONOTHASIIBIK OCEpIiH KEeH
CIIEKTpiHE We: KapAHOTOHUKAIBIK, TUYPETUKAIBIK,
XOJIEPETUKANIBIK, TICHXOTPOINTHI, 1CIKKE KapcChl,
CaHBIpayJIaKTapbIH 6CYyiH TeXEHTIH xoHe T.0. [7,8].

CyT capbICybl Heri3iHaeri Kell KOMIIOHEHTTI
(YHKIMOHAIB  CYCBIHIIAp, OJETTe, AarperaTuBTi
TYPaKChI3 KYPBUIBIMBI Oap TaMak Kykesepi OOoJbIn
TaObutanpl. COHIBIKTAaH MYHIAl CyCBIHAAPIBIH
dopMynanapplHa  OpTYpNi  TYPaKTaHIBIPFIITap
(mexTUHAEp, carbl3ap, TeHi3 OanbIpiapblH KaiTa
eHJey ©HiMmuepi koHe T.0.) eHri3iuenmi. Omap
CYCBIHIIAP/ABIH OipTEeKTI KYPBUIBIMBIH KaMTamachl3
eTelli, TeNbIeY HYKTeNepi KOK, TOJNTHIPFBIII
OemnmeKTepIiH OipKeKi TapaTybIMEH epeKIIeIeHE]].
Byn 3eprreymiH MakcaTel CYT  CapBICYBIHBIH
HETI3iHJE WTMYpPHIH CBHIFBIHABICBIHAH  AJIBIHFAH
OCIMIIIK  KOMIIO3U-LIMSUIAPBIH  KOJIJaHy  OOJIBII
TabbuIam! [9, 10].

3epmmey mamepuanoapvl men aoicmepi

CycemmapasiH  Heridi peringe MEMCT
53438-2009 coiikec macTepyieHIeH CYT CapbICybl
KOJIIaHBLIIBL.

3epTTey HBICAHIAPBI: OCIMIIK IIMKI3aThl -
JaplIblH UTMYPBIHBIHBIH Jkugekrepi — MEMCT
1994-93 caiikec;
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Ocimmix mmkizaTel 2013 KBUIIBIH JKa3-Ky3i
Ke3eHIHAC ANTalIblH OJIKeCIHIH  OHTYCTIrlHIH
SKOJIOTHSUTBIK, Ta3a ayAaHIapbIHAA >KUHAJJIBI )KOHE
OenceHmi OKeNNETyOiH O KaHAPTBUIFAH  KeNTipy
KoHabIpreICHIHAA («KoaBekey-1, 28/220, Kazakcram)
10% - naH acnalThlH BUTFJFA JICHIH KENTipii.
Kayincizmik  kepcerkimrepi OOHBIHIIIA  ©CIMAIK
mmkizatel  KP TP 021/2011 Tamanrapeiaa coikec
keneni. Kememi 250 M monmMepiti MatepuaiiapaaH
JKacayraH Oetenkenepre opairaH xoHe (4+2) °C

temrnieparypama keHe  (70£2) %  ayaHBIH
CANBICTBIPMABl  BUIFAJIBUIBIFBIHAA  CaKTaJFaH
OCIMJIIK  CBHIFBIHIBUIAPBIH  MalJaJiaHATBIH ~ CYT

CaphICYBl HETI3IHETi CYCBHIHIAPABIH TKipHUOeTiK
YIIrisIepi sKacaTbIHIbL.

AHTHOKCHJIAHTTAPABIH JKUBIHTHIK KYPaMbIH
aHBIKTAy aMIIepOMETpHSIIBIK oficien «l[perfly3a
01-AA» (Peceit) KypanplHaa KYpri3iimi, CTaHIapT
— TaJUl KIIIKBUIBL JKYMBICTa OpPraHOJCITUKAIIBIK
KacuerTepi (CBIPTKBI Typi, Tyci, JoMi, Hici)
3eprrengi. CychbIHBIH KYpPaMBIHIOAFbl — KAaTThI
3artapiabid, C nopyMeHiH, (EHOIBIH MaccCallbiK
yJieci anbIkTaiast [11,5].

MuKkpoOHONOTHSITBIK KepceTKimTep (Me30-
¢bumpai a’poOTHl  (haKyIbTaTHUBTI-aHA3POOTHI
MUKPOOPTaHU3MJICPAiIH)  CaHbl  CTaHAAPTTHIK
METOINKAaJapFa CONKeC aHBIKTaI/IBI.

Hoamuocenep sncane 01aposl mankpliay

OciMaikTepIiH XUMHASIIBIK KYpaMBbIH
3epTTeY HOTIDKENEpl ojapisiH Kypambiaga C
ButamuHi (34,0-435,0 mr/100 1) >xoHEe PEHONTBIK

KOCBUIBICTAp (3,0-6,3%), COHBIH 1IIiHe
¢dnaBonounrap  (0,96-2,16%)  aiitapibiKTaii
Memmepae  Oap  ekeHiH  kepcerri.  Ochl

OHMOJOTHSUTBIK  O€JICeHII 3aTTapibl MaKCHMAaJJIbI
TYp/ie ajly oHE cakTay YIIiH 6CIMIiK HIMKi3aThIH
3KCTPAKIUSIIAY IBIH TEXHOJIOTHSIIBIK MTPOIECTEPIiH

OHTaNIaH]IBIPY KaKETTUIIr TYBIHAA]TBI
(3KCTpareHT peTiHae Cy KOJIaHbLIIbI).
[IukizaTTelH ~9p  TYpiHE IKYpri3iuireH

OipkaTap SKCIIEPUMEHTTEp HOTHKECIHJIE CHIFBIH-
JIBUTAPJIBIH KATTHI 3aTTapJbIH MAacCCaJbIK YJIECIHIH
JTMHAMUKACHI HETI3ri TEXHOJIOTHSUTBIK
¢daxTopnapra (KCTpareHTTIH TeMIepaTypachl,
OKCTPAKIUS Y3aKTBIFbI) TOYEIIUIIrT aHBIKTAJIIbI.

Bys1 xxarnaiiia ruipoMoayib (IIKKI3AT : Cy):
xunekrep ymiH — 1:3 kypamel. [lIukizarter
yHTaKTay aspexeci auamerpi 1,0 MM (kuzpexrep
YIIiH) 0OJajbI.

MATLAB 7.0 OGarmapiamachlH KOJIaHa
OTBIPBITN, MAaTEMaTHKAJBIK MOJAENBILY OIiCiMEeH
IBIHFAaH OMIMPHUKAJIBIK MOJIIMETTEpre cyiieHe
OTBIPBIT, UTMYPBIH KHUJIEKTEPIHEH OUOJIOTHSIIBIK
OenceHi 3aTTapabl ally TPONECi ONTHMHCTIK
001161, ByJT HEri3ri TeXHOJIOTUSUIBIK TapaMeTpIiep-
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Il e3repTy Ke3iHIae KOJMIaHy INETiHIE YTHIMIBI
AKCTPAKIUS PSKHUMJICPIH TaHJayFa MYMKIHIIK
Oepeni.

[MapameTtpriep/iH e3repy apaibIKTaphl: dKC-
Tpakiusa Temieparypachl yirid — 30-man 80 °C-ka
JCHiH; SKCTPAKIMs YaKbIThI - 3-T€H 7 caraTrka
neitin. MareMaTHKaIIbIK MOAETBAEPAl KYPY YIIH
€H KiImm KBaapaTTap oMdici KOJmaHbUIABL. Top

TYHIHAEpIHAETI ayBITKyJIap maMajibsl (MaTeMaTH-
KaJIBIK MOJICIBACP YUIIH aOCOMIOTTI KaTemik 2,2-
neH 4,2% - ra netiin 6onen)[12].

OciMIK MHKI3aTBIH aTyAblH MaTeMaTHKa-
JBIK MOJENBACP] EKIHIIM JopekeNi KOIMYIIETiK
TEHJEYyJep TypiHAe KepceTinedi (MTMYpHIHBIHA
apHaJIFaH):

F(x, y)= -1.5978+2.2676x+0.0877y-0.2415x2-0.00014xy-0.00057 y* (1).

myHsarsl F (X, Y) - epuTiH KypamMHbIH (yHKLIHUSICH

KYpFak 3arrtap, %;
X-9KCTPaKITUs Y3aKTHIFbI, CaF;
y-3KCTpareHTTiH Temmeparypacsl, °C.

OCiMIK CBHIFBIHABUIAPBIH ATy CXEMAachl
KeJeci Herisri omepanusiapabl KaMThiapl: 60 °C
Temneparypaaa 4-4,5 carar imiHae ycakTanraH
HIMKI3aTThl ally; alHAJABIPY KOHE CY3y; 5 MUHYT
imiage 65 °C TeMmmeparypama 3apapChi3TaHIbIpy
xoHe 25 °C temneparypara IediH CalKbIHIATY.

Ocimik IIMKI3aThIH AKCTPaKIHSLIAY
ke3igae cerpiHAbuapra: 80,0-uen 86,9% - Fa
nerin ¢eHomaslk 3arrap; 28,1-mer 55,0% - ra

neitin ¢naBonounnrap; 42,4-ren 79,8 mr/100 r-ra
netiin C mopyMeHi aybICaTBIHBI KOpCEeTUIreH. by
JKarnaiina AQHTHUOKCHUIAHTTHI acep eTeTIH
OMOJIOTHSUTBIK ~ OCJICEHMI  3aTTapiblH ©H Kol
KOHIICHTPAIMSICH HMTMYPBIH  CBHIFBIHIBIIAPBIH/IA
00bl.  ChIFBIHIBUIAPIBIH ~ AHTUOKCHIAHTTHIK
OCJICEHAUTITT  aHTUOKCUAAHTTAPIBIH  KUBIHTHIK
KYPaMbIHBIH KOPCETKilIi OOWBIHIA 3epTTeINi.
Hotmxkenep 1-kecTene KeNTipiaTreH.

Kecte 1. Ocimik ChIFBIHABLIAPBIHIAFEl aHTHOKCHIAHTTAP IBIH JKaJIIBI MOJIILIEPi

CI)IFI)IHI[I)IHI)IH aTraybl

AHTHOKCHIAHTTapAbIH JKaJIIbI MeJIIIepi, Mr/am°

HNrmypbiH

351,7+17,6

AJIBIHFaH MOIIIMETTEp KeJeCi HOTHXKeNlepi
KOPCETTI: AKCIEPUMEHTTIK OICIeH OerijeHreH
0apJIbIK KOMITO3UIHMSIIAD YIIIH aHTHOKCHIAHTTHIK
OENCeHUTIKTIH MOHJEpl alblH-ajla eCenTelreH
MOHJEPJCH achlll TYCTi. bByn  3eprreneTin
OCIMJIIKTEP/IIH aHTUOKCHJAHTTAPBIHBIH CHHEP-
TeTHKAIIBIK ~9CEpiHiH KepiHiciHe OalllaHbICTHI
0oysl MmymKiH [13,14].

Byn xarpaidiza KOMITO3UIMSUIAD VIIH €H
YIJIKEH 9cep Kelleci apakaTblHacTa OalKamipl (MaH-
rOCTaH CBIFBIHIBICHL ;| €Kl ©CIMIIK CBIFBIHIBICHI —
0,25:0,75): aktuauausamed (2,7 ece), ”TMYpPbIHMEH
(1,6 ece). OcnbLnaiiiia, 013 )KacaraH aHTHOKCHIAHT-
Tap/IbIH MaHbBI3bI KOHIIEHTPAUACH UTMYPBIH (G.
mangostana L.) skoHe MHKi3aT CHIFbIHIBITAPBIHBIH
KypambiHaH TaObuiael. AlMarsiHbiH  0,25:0,75
KaTblHAChl OyiapAbl (DYHKIIMOHANIBI CYCHIHIAP
eHJIIpiciHze MmaliaananyFa MyMKIiHIIK Oepi.

CyT capbICyBI HETI31HAET1 KOIT KOMITOHEHTTI
CYCBIHIAPIbl OCIMIIK CHIFBIHABUIAPBIH  JKOHE
TOJNTHIPFBIIITAPABI  ()KEMIC-)KUJEK TIeH KOKOHIC
mopeci) TaijganaHa  OTBIPBINT  d3ipiey  YIIiH
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TYpaKTaHABIPFRIIITAPABI TAHAAIl, OJIAP/BIH CAKTAy

Mep3iMi  OOWBIHAA Tenb  TOPi3Ai  TYPaKTHI
KYPBUIBIMJIBI ~ KaMTaMachl3  €TETIH  KaXKeTTi
MOJILIEPiH aHbIKTay KaxeT Oongsl. OpOip

TYPaKTaHIBIPFBIII YIIiH KCaHTaH J>XKOHE TeJlJIaH
CarbI3bIH/IA KappareHaHIap/Ibl KOJIJaHy
MYMKIHJIT 3epTTengi, Maccanslk yiectepi 0,05%,
0,1% >xone 0,2% MemmepiHe KapacThIPBUIIBL.

OpraHonenTukaiblK Oaranay »oHE CYCHIH-
JApJIBIH MOJIEIBIIIK JKYHeNepiHiH KHHEMAaTUKAIIBIK
TYTKBIPJIBIFBIH aHBIKTAY HETi3iHAE TeK TreiUIaH
carbi3bIH eHrizy (0,05% KOoHIEHTpaIHs/ia) CyChIH-
HBIH OYKUI KeJieMiHE TOJTBIPFBIIITHIH OipKeIKi
TapalybIMEH JKYHEHI TypakTaHIbIPyFa BIKIIAI
€TETIHI aHBIKTAJIIBI.

3epTTey HOTHXKENEpiHe CYHEeHe OTBIPHII,
OCIMIIK CBHIFBIHABUIAPHI KOCBUIFAH CYT CapbICybl
HeTi3iHae Teib Topi3Al cychlHAapIbIH (opmyna-
Japel MEH TPUHIUNTI TEXHOJOTHSIIBIK CXEMAaCh
xacannsl (2-xecre). Kana cyceingap «AKTHB»
nen atanasl («AKTHUB» eciMiik CHIFBIHIBIIAPEI
0ap cyT capbICybl HETi31H/IeTi CYCBhIHAAP).
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Kecte 2. 100 man (1000 nM3) ecimaik CHIFBIHIBUIAPHI KOCBUIFAaH CYT capbicybl Herizinae «AKTUB» cyceiHmapbiHbIH

pernentypanapsl

WNurpeaunent ataysl

«AKTHUB Utmypsia»

CyT capbICyhl, I

651,0

JIMMOH KBIIIKBUIBI, KT

05

DpyKTO3a CUIIPOTIBL, JI

150,0

OCIMIIK CHIFBIHABICHL, JT

126,0

CyT capbiCybl HETI3IHIEr CyCBIHAAPAbI
OHJIIPYiH HETi3T TEXHOJIOTUSIIBIK CXeMAaChI KeJeci
HETi3T1 Ke3eHAep i KaMTHIBI:

® OCIMIIK CBHIFBIH/IBUIAPBIHBIH
KOMITO3UIIHSIIA-PBIH JaibIHAY.

¢80 °C rtemmeparypara HIeHiH CapbICyIbI
MY-KHST apajlaCThIPBIHBII KbI3ABIPY;

® TOJITHIPFBIIITAP/Bl JaWbIHIAY: WUTMYPBIH
JKUJIEKTI IMOPECiH OacTanKpl OHIEY;

©85-90 °C remneparypaga 20 MUHYT
KaitHaTy koHe 0,5 MM Tecik enmeMi Oap eIeKTeH
OTKi3Y;

® apaNacThpy Ke3iHae NalbIHIaNFaH WH-
rpeAueHTTeP i OipiKTipY;

¢ 5 munyT iminge 60-65 °C teMmepaTtypana
CYCBIHAAP/BI MTaCTEpICY;

® BLICTBIKTAM KYIO, kaly, TaHOaay »xoHe 23-
27 °C rtemneparypara ACHIH CAIKbIHIATY, COJaH
keitin (4+2) °C Ttemmeparypana xone (70£2) %
ayaHbIH  CaQJIBICTBIPMAalbl  BUIFAIIBUIBIFBIHIA
caxTay.

CyT capbICyHI Heri3iHe KaHa (QyHKIIHOHAI-
Il CYCBIHAAPIBIH CamlachlH TayapiiblK Oaranay
KepceTKimTep KemieHi  OoifpiHma  (pusuka-
XUMUSUIBIK, OPTaHOJCNTHKAIBIK, KYPBUIBIMIBIK
MEXaHUKAIBIK JKOHE KayilCi3miK KepCEeTKIITepi)
xyprizinai. Kecrene ecimiik ChIFbIHIBLIAPHI Oap
capbICy HETI3iHJIEri aHajor IeH CYChIHIAP/bIH
(hM3UKa-XUMISUTBIK, KOPCETKIIITEP] KENTipiJire .

Kecre 3. Kana «AKTHB» cychIHIapbIHBIH (HU3HKATBIK-XUMHSIIBIK KOPCETKIMTEP XKOHE SHSPTETUKATIBIK KYH/IBIIBIFBI.

MaccasbIK yieci, %

Kepcerkim AmHanor «AKTHB»
CYCBIHBI
Kyprak 3attapabig 4,84+0,47 5,5+0,54

THUTpIIiK KBIIKBULIBIK, °T

3,8+0,5 38,0+0,5

3HepFeTI/IKaHLIK KYHABUIBIFBI, KKaJI

46,0 59,2

Ou3MKa-XUMHUSUIBIK ~ KOPCETKIITep MEH
SHEPreTUKANIBIK KYHJBUIBIKKA COUKEC, JailbIHam-
FaH CYCBIHJAp aHaJorTaH Oipa3 epeKIIeIeHeI.
AHTHOKCUJIAHTTBI 3aTTapAblH KOHLEHTPALMACHI
OOlBIHIIIA 93IPJICHIEH CYCBIHJAp aHAJOrTapjaaH
emoyip acem tycerini ['OCT P 52349-2005
TajanrtapbiHa CoWKec KeIeTiH T KopceTiirex.

dnaBOHOMATAPBIH €H KON KOHLEHTpPALMSI-
Cbl HTMYpPBIH CBHIFBIHJBICBI 0ap  CYCBIHHBIH
KypaMbIHa eKeHir1 aram oTuidi. OChl CYChIHHBIH
0ip mopuuscelH KaObuinay KesiHue ¢uiaBaHOWI-
TapAblH KyHAeHikTi Kaxertiaik 100% xaHarat-
TaH/IBIPbIIAJIBL.

«AKTUB» cycbiHaapbl OipTeKTi renb
TOpi3Ji KYpBUIBIMFAa He OOJIbI KoHE OipKenki
OOJIIHTeH, TOJTHIPFBITEIH ~ OYKUT — KeJeMiHe
«OexiTinren» OemmekTepi 0ap, crpaTUUKaLUsL
HeMece HYKTe Oenriiepi >KOK TYpakThl XKyHenep
Oosmpl. Tyci-penientypara KipeTiH TOJITBIPFBILL
IE€H OCIM/IIK ChIFbIH/IBLIAPbIHA TOH; JOMI MEH HiCi-
AlKbIH, CapBICYJIBIK, >KaFbIMIIBI, TOTTI YKOHE COI
KBIIIKBLT 1oMi Oap, Oerjie 1oMi MEH Hici JKOK.
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CoHbIMEH Karap, capbiCy HerisiHmeri
CYCBIHJIAPJIbIH Calachl MEH CaKTay TYPaKThUIbIFbIH
JKaKCapTy YIIIH MTMYPbIH CBIFBIHIBICBI MEH
TYPaKTaHABIPFBIIITHIH,  9Cepi  3epTTeNdi JKoHe
HOTIDKEJICp KeNIEeCIZIe: CYT capbICybl HeTi3iHje
JANBIHAIFAaH CYCBIHAAPbIH OPraHOJCITUKAJIBIK
KoHE (PH3UKA-XUMUSUIBIK OPTYPIIi KOHIIEHTpAIUs-
JIAFbl UTMYPBIH CHIFBIHABICHIHBIH (1%, 2%, 3%)
OpTYpJIi KOHICHTpAIMsUIAPhl KOHE TYPaKTaHIbIP-
FRINTAPABIH (KCaHTaH, I'eJIaH, KapparcHaH) CyT
CapbICybl HETi3iHJAE NaWbIHIAFaH CYCHIHJIAP.IBIH
CCHCOPJIBIK KOHE (PU3UKA-XUMHUSIIBIK KacHeTTe-
piHe acepiH 3epTTemiHml. TUTPIIK KbIIIKbUIABIK-
TBIH TOXKIpUOENiK YIATiCiHAE KYpPFaK 3aTThIH
MaccainblKk yineci meH pH cranmapTthl omictep
OoifpIHIIa aHBIKTAIAEI. CEHCOPIBIK CHITaTTaMa-
Japabl (IoMi, XOI Wici, KYpPbUIBIMBI) 5 capamiibl
(epiktinep) ©Oec Oanaplk 1mKana OOMBIHIIA
Oaramajpl.

3eprTey OapbIChIHIA HOTIDKEIEP UTMYPHIH
CBIFBIHJIBICBIHBIH KOHIICHTPAIUSACHIH 2% - Fa JeiiH
apTThIPy CYCBIHHBIH OPraHOJICHTHKAJIBIK KaCHET-
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TepiH KaKcapTaThIHBIH  KepcerTi, am 3%
KOHIICHTpAIUSIIa  aWKbIH  KBIIKBUI  JIOMIE
OaitIaHBICTHI 0y TOMEH eI, TypaKTaHIbIPFBITII-
Tap Jla CYCBIHHBIH KYPBUIBIMBI MEH TYPaKThUIbI-
FBIHA KaTTHI ocep eTTi. 0,1% kcanTtan xone 0,05%
reJijlaH KOHIICHTPALUSCHI €H JKAKChl KYPBUTBIMIbI

JKOHE CYCHIHHBIH OeJiHyiHe Te3IMILTIKTI KaMTa-
Machl3 eTTi. TypakTaHIBIPFRIIICHI3 cychiHaap 10

KYH

1IHae

KYPBUTBIMBIH

JKOFaJITTEHL,

TYpaKTaHABIPFRINTApEl Oap cyceiHAap 30 KyH
0OIBI ©3 KACHETTEPIH CAKTAIbI.

Kecte 4. I'TMypBIH 9KCTPaKTHICHI MEH TYPaKTaH IBIPFHIII MOJIILEPiHIH CYChIH KacueTTepiHe acepi

all

[TapameTtpnep NtmypbiH Typakran- | Turpnener Kyprak Opranosent Tekcrypa
9KCTPAKTBICHIHBIH |  JBIPFBIII 1H KpIII- 3aTTapAblH | MKabIK OaFra | TypaKTBUIBI
KOHIICHTPAISACH], | KOHIIEHTpa KBUIIBIK, MacCabIK (1-5) FBI (KYH)
% Hsichl, % °T yJteci, %
1% sxcTpakt + 1% 0,1% 3,5 4.8 4,2 20
TYPAKTaHIbIPFBILIL (kcaHTaH)
2% 9KCTpPaKT + 2% 0,05% 3,8 52 48 30
TYpaKTaHIbIPFBILIT (rennan)
3% SKCTpakT + 3% — 41 55 3,6 10
TYpaKTaHIBIPFBIIL-
ChI3

By HoTHXKEIep UTMYPBIH SKCTPAKTHICHIHBIH
OHTaMIIBI KOHIEHTpaUAChH (2%) KoHe TypaKTaH-
IOBIPFBINTAPABl  KOJJAHY CYCBIHHBIH YKOFaphbl
CallachlH »JKOHE V3aK CaKTay TYPaKTHUIBIFBIH
KaMTaMachl3 €TETIHIH KopceTe .

3epTTeyaiH TPAaKTHKAIBIK MaHBI3IBLUTBIFBI
CYCBIHHBIH, >KOFaphl caIrachl MeH y3aK CaKTaTybIH
KaMTaMachl3 €TETIiH TEXHOJOTHUSIIBIK IICIIIMACPII
JMaWbIHAayMeH OalTaHbICThl. ITMYPBIH CHIFBIHIIBI-
CBIHBIH JKOFapbl aHTHOKCHUIAHTTHIK OEJICeHIIITi
JICHCAYJIBIKKA Mal 1)kl ()yHKIIMOHAJIBI OHIMACPI
JKacayJblH HETi3iH Kajaabl. ByJl TEeXHOJIOTHUSHBI
€HTi3y OJKOJIOTHSUIBIK Ta3a ©HIM ©HJIPICiHIH
WIFAIObIHA JKOHE OHAIPIC KaJAbIKTapbIH THIMII
nadaananyra biknan eteni. Ocbutaiina, 3epTTey
HOTHXKeTepi TaMaK ©HEePKICiOiH/Ie MHHOBAIUSIIBIK
TOCUTZIEpi KOJIJaHyFa MYMKIHIIK Oepemi »XoHe
TYTBIHYIIBIIAPJBIH ~ CYPAHBICBIH  KaHaraTTaH-
JIBIPAThIH JKaHA OHIMJEP IIbIFApPyFa oKeJIe Il

MuKpOOHOTIOTUSITBIK KepceTKimTepIi
3eprrey kesinge 40 Toyiik OO#bl caKTalaThlH
CYCBIHAAPABIH OChI Tayapiap ToObl ymin KO TP
033/2013  rtamanrapblHa ~COWKeC  KeNETIHAIri
anpIKTanabl. «AKTUB» cycbhlHOapbIHBIH cakTay
Mep3iMi 40 TOyIIKTI Kypasibl, a1 aHaJIOTThIH CaKTay
Mep3imi 30 ToymikTi Kypaiael (peuentypara
KOHCEPBAHT PETiHJle Kallmii copOaThl KOCHUIFaH
Karmaiina)[2,15].

Kopvimuinowt

Ocpinaiiima, o3ipJIEHTeH TEXHOJOTHS CYT
capbICybl HETi3iHIeri reiab Topi3Ai CyChIHAAPABI
alyra MYMKIHmIK Oepeni, onap TaOurM Taram
0O0JIBITT TaOBLIA/IBI, AHAIOTHIMEH CaJBICTHIPFAH/IA
OPTaHOJICTITUKAIBIK KOPCETKIITepi MEH cakTay
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Mep3iMi KOFapbl, COHBIMEH KaTap (YHKIIMOHAIIBI
AHTUOKCHUJAHT  UHTPEAMCHTTCPIHIH  MaHBI3/IbI
KOHIIeHTparusichl 6ap. CychlHAap JICHCAYIBIKTHI
JKakcapTy JKOHEe KeHOip aypynapablH KaymiH
a3alTy MakcaThlHIA JKYHeNi TypAe TYThIHyFa
apHaJIFaH.
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INNOVATIVE APPROACHES TO QUALITY AND SAFETY ASSESSMENT OF MEAT
PRODUCTS BASED ON THE DIGITALIZATION OF THE STORAGE SYSTEM

'M.S. SERIKKYZY ' * 1T.K. KULAZHANOV , 'L.K. BAIBOLOVA |

’D.K. BALEV

(*Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100
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In the context of increasing demands for the quality and safety of food products, the integration of innovative
storage technologies has become essential. This study aims to evaluate the impact of storage conditions and the Dixell
XWEB300 monitoring system on the quality and safety of meat products enriched with plant-based components. The
primary objective is to assess the effectiveness of digital systems in preventing oxidative processes, preserving
organoleptic characteristics, and extending the shelf life of products. The scientific significance of this research lies
in developing novel approaches to leveraging digital technologies for minimizing microbiological risks and enhancing
the quality of meat products. The practical relevance is supported by findings that demonstrate improved
microbiological indicators and preserved organoleptic properties under digital monitoring conditions compared to
traditional methods. The methodology includes experiments to measure thiobarbituric and peroxide values, along with
temperature and humidity monitoring under standard and digital storage conditions. The findings highlight the
potential of digitalization to improve product quality and foster consumer trust. The results provide a foundation for
further advancements in digital storage systems within the food industry.

Keywords: digital traceability, monitoring, storage, meat products, quality, safety.
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(* AnMaTBI TEXHOJOTHAIBIK yHUBepcHuTeTi, 050012,
Ka3akcran Pecnyoimkacel, AiiMaThl K., Tese ou kour, 100
2 TaraM TeXHOJIOTHSICHI YHHBEPCHTETI,
4002, Boarapust, Il1oBaus K., Mapuua 0yJabBapbl, 26)
ABTOP-KOPPECTIOHACHTTIH AJEKTPOHIBIK momTacel: mira.serikkyzy@mail.ru*

A3bIK-myniKk enimoepiniy canacvl MeH Kayincizoicine KOUbllamvlH mMaianmapobly, apmyvblHa 0aii1anbicmol
UHHOGAUUATBIK CAKMAY MEXHOI02UANAPLIH eH2i3y Kajicem 00.1btn omulp. Byn 3epmmey 6cimOik Komnonenmmepiven
Oaiibimulizan em oHiMOepiniy canacel meH Kayincizodicine cakmay scazoaiinapvt men Dixell XWEB300 monumopune
Jcyiiecininy acepin bazanayza 0Oazeimmanzan. 3epmmeyoiy Hezizei makcamvl — CAHOBLIK Jcyilenepoiy, momaulay
npouecmepin 6010blpmay, Op2aHoONeRMUKAIBIK KACUemmepoi caKkmay jHcone OHiMOepoin cakmay mep3imin yzapmy
muimoiniczin 6azanay. 3epmmeyoin 2vlIbIMU MAHBIZObLALIZBI MUKPOOUOIO0UANBIK KAyinmepoi a3aiimy iHcoHe em
OHIMOEPIHIN Canacvii JHeaKcapmy yulin yugpiaovlk mexHo102usniaposl RauoananyoObly Heana macinoepin azipaeyoe.
THlpakmukanvlk Manvl30bL1bI26L 0ICMYPIL 20ICMEPMEH CATBICHBIPRZAHOA CAHOLIK MOHUMOPUHZ HCAOQUNAP bIHOA
MUKDPOOUOIO0ZUATIBIK, KOPCEMKIUWMEDPOIH, HCAKCAPAHbIH MHCIHE OPZAHOIENnMUKAIbIK Kacuemmepoiny CaKmauiysbiH
Kepcememin Hamudicenepmen pacmanadvl. Oodicmeme CHMAHOAPHIMDBL JHCIHE CAHOBIK CAKMAY HCA0AUNAPLIHOA
memnepamypa MeH bliAN0bLIbIKHbL OAKbLIAYMEH Kamap muodapoumyp KblUKbLILIHBLY JHCIHE ACKbIH MOMBbIEYy
MIHOEpin onuwey 0oubIHua IKCnepUMenmmepoi Kammuovl. Anvinzan nomudicenep yu@paanovipyovlyy OHIM CAnACHIH
JHcaKcapmyza dHcoHe mymolHYUibliapoOblly, CEHIMIN apmmulpy2a MymMKinoi2i oap exenin kopcemeodi. byn nomuoicenep
a3plK-myJiK eHepKacidindei yudpaviK cakmay yncyienepin o0an api yceminoipyze neziz 6ona anaovl.

Heri3ri ce3mep: caHabIK 0aKkbliay, MOHUTOPHHTI, CAKTAY, €T OHiMIepi, cana, Kayincizaik.
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NMHHOBAIIMOHHBIE ITOAXO/bl K OHEHKE KAYECTBA U BE3OITIACHOCTHU MACHBIX
MNPOAYKTOB HA OCHOBE HIU®POBU3AIIMN CUCTEMbBI XPAHEHU A
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B ycnosusx pacmywjux mpeboeanuii K Kauecmey u 0e30RACHOCMU RULEEHIX RPOOYKMOE 6HeopeHue
UHHOBAYUOHHBIX MEXHOI0ZUIL XPaAHeHUs cmanosumca Heodxooumocmoiro. Hacmoawee uccneoosanue nanpasneno
Ha usyyenue GAUAHUA YCO6Ull Xpanehus u monumopunzoeou cucmemot Dixell XWEB300 na xauecmeo u
0e30nacHoCmb MACHBIX NPOOYKMO8, 0002AWEHHBIX pacmumenvHolmu Komnonenmamu. Llenv pabomer cocmoum ¢
ouenke Ipghekmusnocmu npumenenus yuPpoevix cucmem 071 NPeOOMEPAULEHUS OKUCTUMETbHBIX NPOUECCO8,
COXpAHEHUA OP2AHONENMUYECKUX XAPAKMEPUCMUK U NOGbIMEHUA CPOK08 Xpanenus npooykyuu. Hayunas
ZHAYUMOCID UCCIE006AHUSL 3AKTIOUAEMCsA 6 pa3padomKe HOGbIX NO0X0008 K UCHOIb306AHUIO UUPPOGHIX
MEXHON0ZUN 011 MUHUMU3AUUU MUKPOOUOI0ZUMECKUX DUCKO8 U YIYHUIEeHUs KA4eCmed MACHBIX HPOOYKMOS.
Ilpakmuueckass ~ 3HAUUMOCHb  NOOMEEPIHCOACMCS  PE3YIbMAMAMU,  OEMOHCHPUPYIOWUMUY  YIyYlieHue
MUKPOOUOSIOZUYECKUX NOKA3amenel U COXPAHHOCHMb OpPZAHOIENMUYECKUX CGOUCHE 6 YCN08UAX UUPPO8o20
MOHUMOPUH2A NO CPAGHEHUIO ¢ MPAOUUUOHHBIMU Memodamu Xpanenus. Memoodonozus eKnouaem npogedenue
IKCREPUMEHMO6 NO OUEHKEe MUOGApOUMYPO8020 U HEPEKUCHO20 HUCIA, 4 MAKICE MOHUMOPUHZ MEeMNepamypol u
61ANCHOCIMU RPpU CMAHOAPMHBIX U UuPpposvix ycnosusx xpanenus. Ilonyuennvie Oannvie Oemoncmpupyiom
nePCREKMUBHOCMb UUPPOGU3AUUN XPAHEHUs 0N YAYYUIEHUA Ka4ecmea NpoOyKUuu u ROGvluieHUs 006epus
nompeoumenei. Pezynomamot uccnedosanus cozoaom o0cHO8y 01 OANbHEUWIUX pA3padomox 6 obaacmu
yugposusayuu cucmem XpaneHus 6 NUWLEE0I RPOMbLULIEHHOCHIU.

KiroueBble ciioBa: uupoBasi Npoc/ie;KHBaeMOCTb, MOHUTOPUHI, XPaHeHUe, MAICHbIE IPOAYKTHI,
Ka4eCTBO, 0€30MACHOCTD.

Introduction The application of digital technologies opens

The quality and safety of meat products are new opportunities for optimizing formulations,
among the primary priorities of the food industry. predicting shelf life, and minimizing production
While modern production technologies have losses. For instance, the study «Artificial
achieved a high level of automation, methods for intelligence-driven automation is how we achieve
assessing the quality of processed meat products the next level of efficiency in meat processing»
often remain outdated. This necessitates the demonstrated that the use of neural networks
adoption of new approaches, such as digitalization reduced losses by 18% [4]. Researchers from China
and the integration of artificial intelligence, to developed an analytical platform for managing
enhance the efficiency of monitoring and meat supply chains, which reduced logistics costs
forecasting the quality characteristics of products. by 12% [5].

The digitalization of production processes in Particular interest lies in the use of computer
the meat industry has significantly improved vision technologies. These are applied to analyze
guality control. Scientists noted that the use of the textural and geometric characteristics of raw
visual technologies and sensors effectively materials, as well as to objectively assess the
facilitates the analysis of the physicochemical physicochemical properties of products [6]. Such
properties of meat, such as texture, color, and fat approaches not only improve production quality
content [1]. Multispectral systems successfully but also enable the development of new products
prevent spoilage of fresh products by monitoring with unique consumer characteristics.
changes in their structure and composition [2]. Despite the advances in digital technology
Hyperspectral technologies can be used to applications, the use of monitoring systems such as
accurately assess the texture and moisture Dixell XWEB300 for preserving the quality of
distribution in meat products [3]. However, these meat products enriched with plant-based
studies primarily focus on basic food products, components remains insufficiently studied. The
while the impact of digital technologies on meat digitalization of storage processes could become a
products enriched with plant-based components key factor in minimizing microbiological risks and
remains underexplored. extending product shelf life.
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The relevance of this study stems from the
need to address gaps in understanding the impact
of digital technologies on the quality and safety of
enriched meat products. The research aims to
develop scientifically grounded recommendations
for the application of such technologies, thereby
enhancing the competitiveness of food products.

Materials and research methods

The objects of this study were meat products
enriched with plant components (5% rosehip
powder). The products were made from fresh,
chilled beef raw materials. Samples were vacuum-
packed and stored for 14 days at a temperature of 0
to +2 °C and relative humidity of 85-90%. Two
groups were analyzed:

- Control group - products were stored under
standard conditions.

- Experimental group - products were stored
using the Dixell XWEB300 digital monitoring
system.

The following methods were used in the
study:

- Organoleptic ~ characteristics: ~ These
included color, smell, taste, and texture, evaluated
by an expert commission on the 7th and 14th days
of storage. A 5-point scale was used, where 5
indicated excellent quality and 1 indicated
unacceptable quality [7].

- Microbiological indicators: These included
bacterial contamination (CFU/mI) and the presence
of pathogenic microorganisms, such as Salmonella
spp. and Listeria monocytogenes. Microbiological
analyses were performed every 7 days using the
plating method on selective media to determine the
overall level of contamination and identify
pathogens [8].

- Acid value of lipids: Determined according
to the EVS EN ISO 660:2009 standard. Lipids were
dissolved in 99% ethyl alcohol, heated for 2

minutes, and titrated with a hot solution of 0.1 M
potassium hydroxide (KOH) using
phenolphthalein as an indicator. Results were
expressed in milligrams of potassium hydroxide
(mg KOH) per gram of lipids [9].

- Peroxide value: Determined using a
spectrophotometric method based on the oxidation
of hydroperoxides with Fe®* ions to Fe**. Fe**
interacted with thiocyanate (SCN-), forming a
colored complex, the intensity of which was
measured at a wavelength of 507 nm. This method
was refined by Schmed and Holmer [10].

- Thiobarbituric acid value (TBA): Used to
evaluate the degree of lipid oxidation according to the
method of Botsoglou et al. Malondialdehyde, formed
during lipid oxidation, reacted with thiobarbituric
acid to form a colored complex. The optical density
of the complex was measured at a wavelength of 532
nm using a spectrophotometer [11].

Temperature and humidity monitoring was
conducted daily. In the experimental group, the
Dixell XWEB300 system was used for automatic
data recording, ensuring a temperature range of 0—
2 °C and humidity of 85-90%. In the control group,
parameters were recorded manually [12].

The application of these methods provided
accurate and comprehensive data to assess the
impact of storage conditions on the quality and
safety of meat products enriched with plant
components.

Results and discussion

The analysis of control data revealed that the
control group exhibited temperature fluctuations of
up to 3.5 °C and a decrease in relative humidity to
80%. In contrast, the experimental group, utilizing
the Dixell XWEB300 system, maintained a stable
temperature range of 0-2 °C and relative humidity
at 85-90%, ensuring optimal storage conditions
(Table 1).

Table 1. Temperature and humidity indicators during the storage period

Parameters

Control group

Experimental group

Average temperature

35°C

1,8 °C

Average humidity

80%

87%

Comparative analysis has shown that the use
of the Dixell XWEB300 system significantly
improves the storage conditions of both
conventional meat products and products with
vegetable components. Special attention should be
paid to herbal ingredients that require more stable
storage conditions. The XWEB300 system allows
you to preserve their properties through precise
parameter control.
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On the 7th day of storage, the average scores
of organoleptic properties, including color, taste
and consistency, were significantly higher in the
experimental group compared with the control
group (Table 2).

On the 14th day, the control group showed a
deterioration in consistency and the appearance of
a spoilage odor, while in the experimental group
the organoleptic characteristics remained high
(Figure 1).
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Table 2. Sensory properties on the 7th day of storage

Control group

Experimental group

47

4.8

Parameters
Color 3.8
Taste 3.9
Texture 4.0

4.9

—— Control group

Experimental
group

Figure 1. Organoleptic parameters on the 14th day of storage

On the 14th day of storage, the number of
bacteria in the control group was 4.8x10° CFU/g,
while in the experimental group it was 2.5x10°
CFU/g. The presence of  pathogenic

Table 3. Microbiological parameters on the 14th day of storage

appearance
5

microorganisms such as Salmonella spp. and
Listeria monocytogenes was not detected in the
experimental group, but traces of Salmonella were
found in the control group (Table 3).

Parameters Control group Experimental group
Bacterial Contamination (CFU/g) 4,8x10° 2,5%10°
Presence of Salmonella spp. Trace Not detected

In the experimental group, the bacterial
contamination level (TAMC) on the 14th day was
48% lower compared to the control group (2.5x10°
CFU/g vs. 4.8x10° CFU/g). Pathogenic
microorganisms, such as Salmonella spp., were
detected only in the control group, underscoring the
importance of stable storage conditions.

Hyperspectral imaging is highly effective for
monitoring changes in the texture and color of foods
associated with fat oxidation. The use of such
technologies makes it possible to record the
accumulation  of  hydroperoxides and the
decomposition of lipids, which is clearly reflected in
the values of peroxide value and thiobarbituric acid
value [13]. Temperature and humidity control in the
Table 4. Oxidative indicators on the 14th day of storage

meat supply chain also plays an important role in
reducing the intensity of oxidative processes. The use
of digital technologies helps to minimize the values
of peroxide value and thiobarbituric acid value,
increasing lipid stability and product quality [14]. In
addition, real-time digital monitoring Systems
demonstrate high efficiency in preventing fat
oxidation, minimizing hydrolysis and secondary
decomposition of lipids [15].

Oxidative indicators are key parameters for
assessing the quality of fats in meat products. The
study focused on three main parameters: acid
value, peroxide value and thiobarbituric acid value.
The results of the analysis are presented in Table 4.

Parameters Control group Experimental group
Acid Value (mg KOH/g) 2.5 1.6
Peroxide Value (meg/kg) 6.2 3.8
Thiobarbituric Acid Value (mg/kg) 0.45 0.25
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In the experimental group, the acid number
decreased by 36% compared to the control group.
This indicates a slowdown in the hydrolytic
processes in lipids due to the stabilization of
storage conditions.

The peroxide value in the experimental
group was 39% lower, indicating a slowdown in
primary lipid oxidation.

The value of the thiobarbiturium number in
the experimental group is 44% lower, which
emphasizes the reduction of secondary oxidation
processes.

Conclusion

The objective of this study was to evaluate the
impact of the Dixell XWEB300 digital monitoring
system on the quality and safety of meat products
enriched with plant components. To achieve this,
analyses of sensory characteristics, microbiological
indicators, and oxidative parameters were conducted,
highlighting the benefits of using digital monitoring
systems during storage.

The results demonstrated that the Dixell
XWEB300 system ensures stable storage conditions,
including maintaining temperature (02 °C) and
humidity (85-90%), significantly reducing the risk of
product spoilage. In the experimental group, bacterial
contamination levels were 48% lower than in the
control group, and no pathogenic microorganisms,
such as Salmonella spp., were detected. Additionally,
sensory evaluation revealed that products in the
experimental group retained high levels of color,
taste, and texture even on the 14th day of storage,
unlike the control group, where these parameters
deteriorated.

Particular attention was given to oxidative
parameters such as acid value, peroxide value, and
thiobarbituric acid value. These were significantly
lower in the experimental group compared to the
control group, indicating a deceleration of
hydrolysis and lipid oxidation processes. This
underscores the effectiveness of digital monitoring
in preserving the quality of fats.

The study demonstrated that the Dixell
XWEB300 digital system significantly improves
storage conditions for meat products, enhancing
their quality, safety, and shelf life. These findings
emphasize the potential of implementing such
technologies in the meat processing industry to
increase product competitiveness. Future research
should explore the long-term effects of digital
systems on the storage of various food products, as
well as the development of integration with
artificial intelligence for more precise forecasting
and automated control of storage conditions.
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BAJIAJIAP TAMAKTAHYBIHA APHAJIFAH KEMIC KOCITACBIMEH
KbIIIKbIJI CYT OHIMIHIH PEHEIITYPACBIH 93IPJIEY
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byn scymvicma cymKbluiKsliiosl OHIMOEp accopmumenmin Keneumy mMakcamvlioa KypamovlHa eHziziiemin
AUILIMKBLNAP MEH dcemic KOCHACLIHbLY KACUEemmepiH ecKepe 0muipbin, Ho2ypm a1y MexXHoI02UACHL I3IPIEH2EeH JHCIHe
OHBIH PUBUKA-XUMUATBIK KACUEMMEPIH 3epmme)y Homucecinoe cakmay mep3imi AaHblKmaizan. 3epnmmey Makcamul:
cym wiuKizamulln KOJ0aHbln, 0CiMOIK meKmec KOCnanapovly (Qu3uKo-XumusaivlK Kacuemmepin caKkmaii omuipuln,
boananap azzacvlHa naudAnLl OONAMBIKH JicaHa OHIm mypin 23ipney. Bananapea apnanzam cym eHimOepiHiH
accopmumenmin KeHeimy 0071bin madwvliaobl. 3epmmey HCAHAIBIZLL: OANANAP2A APHATIZAH HCAHA CYM OHIMIHIH
MEXHONO0ZUACLIH, OHOEY PeHCUMOEPIH He2i30e10i; OHIMHIY KYPAMbIHA KOCHLIAMbIH OCIMOIK meKmec wuKizammol
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He2i30en0i; MmaHOanamuln  AUIBIMKBLLIAPOLIH, YMbIMObL KOMOUHAUUACHIH MAaHOandvl. 3epmmey 2dicmepi:
Hopmamuemi-mexuukanvlx Kyyucammamanapovl (MemCT, TLII sicone m.6.) Konoanvin, WUKi3am nex OaiblH OHIMHIH
O0pP2aHONENnMUKANbIK, PUUKO-XUMUATBIK, MUKDOOUOIOZUANBIK, KAYINCI30iK KopcemKiuimepin anvikmay adicmepi.
ZKymoic 6apuicoinoa oHIMHIH 0IPYMEHOIK, AMUHKBIUIKBLIObIK KEPAMbL HCIHE MUKDOOUOSIOZUANBIK KOPCemKiuimepine
manoay scacanovl. OHIMHIY OMAHOBIK MA2aM CANACLIHBIY Oananap mamakKmanysliHa 63iH0IK yiaeci oOap,
accopmumenmmi KeHeimin Kana Koiumail, 0UON02UATBIK KYHOBLIbIZbL HCO2apbl OHIM OHOIpindi. bananap
MamaKmanysina apuanzan 6anan esbeci Kocwlizam iiozypm enimi azipnenoi. Hozypm Kypamwi 6anan e3becinin
acepinen Kanuil MUKpoinemeHmimen jxeane B moovinovtyy 0apymenoepimen oaivimolizan.

Herisri ce3nep: 0ajanap TamMakTaHybl, KbIIIKbLT CYT OHiMaepi, HOrypT, amIbITKbI, KeMic
Kocmachl, 0aHaH.
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B oOannoii pabome paspabomana mexHon02us NOAYYEeHUA UOYPMA C UeNbl0 PACUIUPEHUA ACCOPMUMEHMA
KUCTIOMOI0YHOU NPOOYKUUU, C YUEMOM CE0IICHE 3AK8ACOK U (DPYKmMOoEoil 000a6Ku, 6KIIOUAEMBbIX 8 COCIAS, U 6
pe3yibmame uzyueHus e2o Pu3UKO-XumMu4eckKux ceolicme onpeoeeH cpok xpanenus. ILlens uccnedosanusa: pazpadomxa
HO06020 6uda nPOOyKuuu, KOmMopas oyoem none3na 011 0emcKo20 OP2AHUIMA C UCHOIb30BAHUEM MOJIOUHOZ20 CbIPbA U
coxpanenuem PU3UKO-XUMUUECKUX CE0IICHE 000A80K PACIUMEIbHO20 npoucxoxcoenus. Pacuupenue accopmumenma
MOIOYUHBIX NPOOYKmMOe8 0nsa doemeii. Hosusna uccnedosanusn: 060CH08aHA MEXHONO2UA, PEIHCUMbL NEPEPADOMKU HOBO20
MOJIOYUHO20 NPOOYKMA 01151 Oemeil; 000CHOBAH 8bLOOP CHIPbA PACHUMENbHOZ0 NPOUCXONHCOCHUA, BKTIOUAECMO20 6 COCIAB
npooyKma; évlOpana payuoHaIbHAA KOMOUHAYUA 8bIOPAHHBIX 3AKEACOK. Memoobl Ucc1e008anus: Memoobl OnpedeneHus
opzanonenmuyecKux, QU3UKO-XUMUUECKUX, MUKPOOUONO0ZUUECKUX, NOKazamenell 0e30nacHOCmu Cblpba U 20MOGOil
npooOyKuuu ¢ npumenHenuem HopmamugeHo-mexuuueckoit ooxymenmavuu (I'OCT, TY u 0p.). B xode pabomwr w11
npogedeH aHANU3 GUMAMUHHO20, AMUHOKUCIOMHOZ0 COCMABA U MUKDPOOUONOZUYECKUX NOKazameneil npooykma.
Ilpooykm umeem c6ot0 00110 6 0eMCKOM RUMAHUU OMEUeCEeHHOU NULLE80H OMPACIU, He MOJbKO pacuiupsem
accopmumenm, HO U HNPOU3BOOUMCA NPOOYKUUS C BbICOKOI Ouonozuyeckoii uennocmoio. Pazpaboman tiozypmosniii
npooykm c 6ananogelm niope 01sa Oemckozo numanusa. Cocmae iiozypma 0002auien MUKpOITEMEHMOM Kanuii u
eumamunamu pynnol B onazooapa dananosomy niope.

KuroueBble ciioBa: 1eTcKkoe NUTAHUE, KUCJIOMOJIOYHbIE IPOAYKTHI, HOT'YPT, 3aKBACKH, PpyKTOBast
Jo0aBKa, 0aHaH.
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In this work, a technology for producing yogurt has been developed in order to expand the range of fermented

milk products, taking into account the properties of starter cultures and fruit additives included in the composition,
and as a result of studying its physico-chemical properties, the shelf life has been determined. The purpose of the
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study: to develop a new type of product that will be useful for the child’s body using dairy raw materials and preserving
the physico-chemical properties of additives of plant origin. Expanding the range of dairy products for children. The
novelty of the study: the technology and processing modes of a new dairy product for children are substantiated; the
raw materials of plant origin included in the product are justified; a rational combination of selected starter cultures
is selected. Research methods: methods for determining organoleptic, physico-chemical, microbiological, safety
indicators of raw materials and finished products using normative and technical documentation (GOST, TU, etc.). In
the course of the work, an analysis of the vitamin, amino acid composition and microbiological parameters of the
product was carried out. The product has its share in the baby food of the domestic food industry, not only expands
the range, but also produces products with high biological value. A yogurt product with banana puree has been
developed for baby food. The composition of yogurt is enriched with potassium trace element and B vitamins due to

banana puree.

Keywords: children's nutrition, sour milk products, yogurt, yeast, fruit mixture, banana.

Kipicne

CyT eHiIMiHE OCIMIIIK TEKTeC KOCIa KOCy —
TaraMJarbl KOPEKTIK 3aTTapIblH camackl MeH
MOJIIIEPIH KaKCAPTYAbIH MaHbI3IbI TPOIECTEPIHIH
Oipi. byn Oamamap ar3achlH KaKETTi JopyMeHIep-
MEH, MUHEPAJIIbl 3aTTapMeH TONBIKTHIpansl. CyT
OHIMIEPIH TYTHIHY/BIH KOFaphl JeHreline Oaiina-
HBICTBI, OYJI eHiMepai OalbITy KOPEKTIK 3aTTap-
JIBTH, KETICTICYIITITIMEH OaiIaHBICTBI aypyJIapabl
TUIMII TYpJE a3aiTajbl HeMece aJlbIH anaabl. CyT
OHIMZIEpIH a3 TYTBIHY-OYJI cajayaTrTel eMmip
CaNThIHA YJIeC KOCYIBIH KOFalFaH MYMKIHJITI,
OUTKEHI CYT OHIMAepi MXKOFaphel KO KETIMIL
AKyBI3JIbIH )KOHE KaIbIIMUAIH K631, COHBIMEH KaTap
NeHCcayNnbIKKa  OipkaTap — maiiia  OKeJeTiH
MPOOMOTUKTEP/IIH K631 Oombin Tabbutansl. by
3epTTeyiH O3CKTUIri op Typii OalbIThUFaH
Oanmanmapra apHaJIFaH CYT OHIMIH OHIIpYHdiH
TEXHHUKAJIBIK  ACIEKTUIEpiH  JKOHE  OJapIIbIH
aypyJiapliblH alJlblH aly MEH KeMIIUIKTepIi
TY3€TY/JIET1 POJIiH 3epTTey OOJBII TaObLIa kI,

3epmmey mamepuanoapot men aoicmepi

3epTrey 3arThl MEH OOBEKTICi: CHBIp CYTI,
alIBITKBLIAP, OCIMIIK TEKTEC KOochanap, JIaibiH
HOTYPTTBIH CHIHAMAaJIaphbl.

Cublp cyTiH Oananap eTe >Kakchl CiHipeni,
OWTKEHI OHBIH KYpaMbIH/Ia Maii €H KilllKkeHTal Mai
TaMIIbUIapsl TYpinae O6onaabl. CUBIP CYTiH YHEMI

KOJIJIaHFaH Ke3/1¢ UMMYHHTET KOFapbLIai/Ibl, €CTe
cakray KaOiieTi jkakcapaibl, KOHUI-KYH jkakcapa-
JIbI, OMIp CYPY Y3aKTHIFBI apTaIbl.

Cuplp cyTiHAE WMMYHOTTOOYIHHAEPHAIH 3
knacel (A,G,M), aHa cytiage knacel (A,E,G xoHe
M) ke3neceni. IgA xone IgM xaHa TyraH cobmep
IIeKTepiHeH ClIeMelni KaObIFbIHBIH OaKTepHsIIap-
Fa KapChl KOPFaHBICHIH KAMTAaMacChI3 €TE/Ii.

bananbly aF3acblHa KeINTEreH Maigaibl
ocepiMeH epeKIICICHETIH OaHaH JKeMicl eHiMmre
JKEMIC KOCMAachl peTiHAe TaHAalabl. baHaHHBIH
OHMOJIOTUSUTBIK KYpPaMbl JOPYMEHAEpP MEH Makpo
YKOHE MHUKPOd3JIEeMEHTTepre 0ail.

3epTTey OaphIChIHIA CYTTiH (U3UKA-XHUMHUS-
JBIK ~KOPCETKIITEpi aHBIKTAIABL. 3epTTeyIep
Kanmbl  KaOBUIJAHFAH  CTAHIAPTTBI  OJIICICH
xypriziai: MEMCT 5867-90 OoiibiHIa MaiabiH
MmaccaiblK yieci; akysls — MEMCT 25179-90
OOMBIHIIIA KYPTi3iIi.

Moryprrarsl MaifIblH MAacCalubK YiIEeCiH
AHBIKTAY 9JTiC1 (KBIIIKBLT JJIICI).

Byn onic KOHIEHTpalnWsUIaHFaH —KYKIpT
KBIIIIKBIIBI MEH WM30aMWJI CHUPTIHIH ocepiHeH
HoryprraH MaWjplH OeiHyiHe, COJaH KEeHiH
HeHTpUdyrasayra koHe MaiJbIH TPpagyUupICHICH
OediriHaeri OeiHTeH MalablH KOJEMiH OIIeyre
HET131eJIreH.

Kecre 1. Onic xacaxy OapbIChIHIa KOMAAHBUIATEIH CBIHAMANIAP,IBIH MOJIIIEpi

AHBIKTaMaJIap/Ibl )KYPri3y MIapTTapsl

Vorypr Maiizibig
Maccaisik yieci 0,05%
- na 1% - ra neiiig %

ﬁorypT MamIbIH
Maccaiblk yieci 1% -
nan 7% - ra neitin %

Worypt Maiiein
MaccanbIk yneci 7% -
nmad 10% - ra neiin

Maii enmmerimTiy Typi 2-05 1-6 1-7 1-40
Vorypr canmarsl, r 22,0 11,0 5,0
KyKipT KBIIIKBITBIHBIH 1700-nen 1800-re neiiin
THIFBI3JBIFBI, KT / M°
KYKipT KbIIKBLIBIHBIH KoJeMi, cM® 20 10 10
M30aMul cnupTiHiH Kesemi, cm® 1
KochliraH ¢y kenemi, cm® — - 5
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CyTTe aKysI3HapIblH MaccalblK yieci 2,9-
naH 4%-ra neitin. MaHbI3IbI aMUHKBIIIKBUTIAPHI-
HbIH KypaMbl MCH KaThIHACHI OOWBIHINA CYT
aKyBI31apbl OMONOTHSITBIK TYPFBIIAH TOIBIK OOJTBIIT
TaObUTamel.  AKyBI3Hap  CYTTE€  KOJUIOHWITHI-
JHCIIEPCTi Kyiae Oomaibl.

CyTTeri kammbl aKybI3JBIH  MacCalbIK
yieciH  aHbIKTay VIIiH  OipHeme  omicTep
Koimanbeuiaael. CyT 3aybITTapbiHIa (OPMOIBIIBI
TUTpIEY omici kwui KonnmaHbiianel. CoHpail-ak,
apHaWbI KYPBUTFBLIApP IBIH KOMeETiMeH
KOJIOPUMETPHSIIBIK 9JTICTI JKOHE SPTYPJIi aCTIaIThIK
omicTepai KoanyFra 0oabl.

Cyr eHimiHmeri axysi3asl  (opMOIbIi
TUTPJICY 9MiCi apKBUIBI aHBIKTAy OaphICH:

1. Crakanra 10 M1 3epTTeNeTiH CYT OHIMI
onmrent  canpiHagel.  10-12 tammel  1%-1bIK
(heHONPTANCHH I CIIUPT EPITIHAICIH KYHBII, allTbIK
KbI3FBLIT Tycke jaediin 0,1 1 NaOH epitinaiciMen
TUTPJICHEI].

2. EpitiagiHiH ycTiHe 2 M JKaHamaH
naitpiaaanran 37-40%-ap1k popManuH KyHbLIaabl.
By peakiusina epiTiHai Tycci3aeHe .

3. Epitiaxigeri cinti neHredin emmeHemni
JKoHE KalTa TUTPICHEI.

4.  AxybI3 MemiuepiH aHbikray yuiH 0,1 H
NaOH  epitiggicia 1,94  kosddunmenTre
KeOeuTinemi.

Kanumispibik anekTpodopesiiH oChl HYC-
KachblH KOJIZIaHy 16 TPOTEMHOTEHIIK aMHUHKBIII-
KBUIIAPBIH  alifIbIH  alla TYBIHIB  KYPaJChI3
(mepuBaTH3anMACHI3) OOITyre MYMKIHIIK Oepei.

3epmmey mamepuanoapvl men aoicmepi

1. 0,2-0,5 r Buanara ceiHaMaHbl ansin, 10,0
cM® TY3 KBIIKBUIBI KOChUIAAbL. [wumpomnmsre
apHaJFaH BHaJia OypaH/aibl KaKIaKIeH repMETH-
KaJIbIK TYP/JIC JKaObLIa bl XKOHE apajlaCThIPbLIAIBI.

2. I'moponusre apHanFaH BHAJAap KENTipy
mkagbIHa OPHATHUIAABI. [ UAPOIIN3 Keneci JKariam-
nappaa 14-16 carar iminge 110 °C remneparypana
JKY3€ere achlpbUIaIbL.

3. lM'unmponu3 asKTanFraHHAH KeWiH THIPOIH3
BUANJAphl MKaQTaH MIBIFAPUTAJBI JKOHE OeMe
TeMIlepaTypacblHa  JCWIH  CaJKBIHAATHUIAIbI.
lMunponusre apHanFaH BUaIIaFbl €piTIHAI CAJIKBIH-
JlaFaHHAH KeHiH cy3iie.

4. AvuH  KpIIKbUTAApeIHEIH —~— DTK-
TYBIHIBUIAPBIH ajly YIIiH ChIMBIMIBUIBIEEI 10-15
cMm3 weiEbl GoTenkenepae, 0,05 cm® ruaponmsar-
Tap JadWbiHOanganel.  EpiTiHmiiep Kbkl - aya
arpIHMEH KypFaraHIa OyJIaHIbIpbLUIaIbL.

5. JaiiplpanFad epiTiHAiep snneHaopd
TyTikTepine xibepineni , 5000 aiin/mMuH alHaMy
KBUIAM/IBIFBIMEH 5 MUHYT OO¥bI HeHTpudyrana-
Hajbl. OpOip nalibIHAaNFaH epiTiHAl YLIIH coiKec
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CBIHAKTBl JKYPTi3y ImapTTapel KeMiHAe eKi
anekTpodoperpaMma  KasbpuUly  KEpEK  TipKey
asiKTaJFaHHaH KeHiH NIBIHIAP/bl aBTOMATTHI TYPAC
Oenriey 1iH IYPBICTHIFBI TEKCEPiIei.

O1e0H 1oy

XKewmicrep xail kKemipcy OOJIBIN caHaIATHIH
[JIIOKO32 MEH (DPYKTO3aHBIH, OOPYyMEHIEPIiH,
MUHEPAIAbl 3aTTapAblH, TaFaMIbIK TaJIIBIKTapFa
Oaii. CyT eHiMEpiHE JKEMICTEP/IiH KapKbIH JoMi
MeH HiciH Oepy YIIiH, COHBIMEH KaTap OJapIIbIH
YTBIMIBI CBIPTKBI TYPIH KaMTaMachl3 €Ty YIIiH
mopOarTap, KOHIICHTpATTap HEMECEe KENTipiireH
KEeMiCTep TYpiHAE JKEMIC-KHICK KocHajaapbl
Konmaneiamapl. Ockl  Kypammac — OemiKTepIiH
apKachlHAa OJap HOTypTTaplIarbl IopyMeHIep,
KeMipcyJiap MEH MUHEpaI/Ibl 3aTTap IbIH KYPaMbIH
3epTTeu . OYyHKIIMOHA BT KacHeTTepIiH
KaJBINITaCYBIHAAFBI  HETI3rl  Hazap  TaraMIbIK
TaslKTapra 6emineni [1,2].

Cyr eHIMZEPIHIH MaHBI3BIH  KOITEreH
HIETEITIK FaJbIMIap /1a ©3 €HOSKTEepiHIe CHUITaTTam
oTKeH. Aram eteriH Ooncak, Axmen K. »xoHe Tarel
0acka aBTOpJap ©37CPiHIH FBUIBIMH KYMBICHIHIA
HOTYpTTapIplH KAaCHETTEPiH JKaKcapTy OOMBIHIIA
3eprTeynep HoTwkenepin kenripreH [3]. An Typkus
3ePTTEYIIUIEP] ©3MCPIHIH YITTHIK CYTKBIIIKBUIIBI
OHIMJIEpiHIH TEXHOJOTHACHIHIA OCIMIIK TEKTeC
[IMKI3aTTHIH JKaHa TYPIH KOJJaHyMeH epeKINeNeH T
[4]. ComubiMen karap, OipkaTap FaibIMIap ©3
eHOeKTepiH/Ie TPOOUOTHKAIIBIK CYCBIHZIAp
OHJIIpiCIHIE CaphICy NPOTEHHACPIH KOIIaHYIbIH
HeTi3AepiH [5] KoHe e JKalmlbl CYTKBIIIKBUIIABI
eHIMJIED OHJIIpicCiHIe OakTepusIapIbIH
MaHBI3BIHIBUIBFBIH CUIIATTAI OTTi [6].

CYTKBIIKBUIABI  OHIMIEp  acKa3aHHBIH
CEKPETOPJIBIK OCIICEHAUIITIHe acep €Til, TIOeTTI
aIlraJipl, )KOHE TaFaMHBIH T€3 KOPBITHUTYbIHA BIKITAJT
eTeli, IMEeKTIH YMBICHIH KajblllKa KenTipyre
KOMEKTECe/ll, COHbIMEH Karap KYHKe XyHeciHe
JKAFBIMIbI acep eTel. CyYTKBIIIKBLUIIBI
OHIMJICPIHIH AMETaNbIK KaCHeTTepi CYTTIH aKybI3
3aTTapbIHBIH IIIiHApa BIABIPAYbl APKBUIBl JKOHE
JIOPYMEHIEPIH JKUHAKTAIYbl apKbUIBl OJIAPAbIH
KEHUT ci”iMaitiriven Tycingipineni [7].0,3%
KOHIIEHTpaIusi1a OeTa-TII0KaH KOCBUIFAH Ke3/e
alllbITY YaKbIThl KBICKAPBIN, TYTKBIPJBIK II€H
TBHIFBI3BIK JKaKcapFaHbl aHbIKTaIIbl. OchLiaiia,
OeTa-TIMOKaH  Mail  aJIMacTHIPFBINI  JKOHE
TYPAKTaHABIPFBIII POJIIH aTKapa ajJaTbIHJIbIFbI
aHbIKTAIBI [8].

Bananap mMeH cobunepre apHajraH Taramjap

XaNIBIKTBIH ~ KOPEKTIK  3aTTap/bl  TYTHIHYBIHA
KaThICThl MEMJICKETTIK cascaT TaJIKbLiayJiapbiHIa
eneHOeini, Oipak  ONapIbIH  XKEMICTEepJCH
QNBIHATBIH ~ KAHTTHIH  CANBICTBIPMANBI  TYPAC
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JKOFapel MeJmepi Oy TaraMaapAaslH —Oacka
KOPEKTiK TaraMaapbl aIMacTBIPMaybIH
KaMTaMachl3 €Ty YIIIH MYKHAT Haszap ayaapy.bl
KaXeT erefi, ce0ebi Oamamapaa TOTTI JaMre Tya
OiTKeH  apTHIKIBUIBIK Oap [9]. OmHimHIH
KYPaMbIH/IaFbl JKEMICTepAIH aHaFrypJbIM alKbIH
KypaMblHaH TYBIHJAFaH OHIMHIH ITali adbUIbIFbI

Hoamuosicenep men onapovt maikpliay

MEH  IIOMiH KaOBIIIay b apTTHIPATHIHBIH
kepcetemi [10].
Kamman  JI.M. e3 eHOerinme Oamanap

TaMaKTaHybl OOMBIHINA YCBIHBICTAP/BI KEJITIPreH
[11], an Gipkarap rFamsIiMmap Oajamapra apHaiIFaH
OHIMJICPJIIH camachlH 3EpPTTEyre epeKile Hazap
aymapran [12-20].

Kecte 2. Cublp cyTi HeriziHe Kocnachl3 xaHe 0aHaH KOCIaChIMEH HOTYpTTap peLenTypaiapbl

ukizar bakputay yirici baHaH KochLIFaH HOTypT
% % r
Cublp cyTi 99,9 100 89,967 89,967
AIIBITKBI 0,01 0,1 0,033 0,033
banan 10 10

OPTYPIIi MAWBI3IBIK KOPCETKIMITIEeH HOTypT-
Tap JalbIHOANABI, JETyCTallus > KacalbIHBbIIL,
JKOFaphIZia KOPCETUITeH apaKaThbIHACTAFbl HOTypT
eHimi Tagmangsl (Kecre 2).

Morypt perientypachl o3ipIeHreHHEH KeifiH,
OJ1 pe3epBYapIIbIK 9JIICTICH JalbIHIANIBI, (PUIUKO-
XUMUSUTBIK KACUETTEPIH €CKEPEe OTBIPHIN, IalbIH

Kecre 3. CpiHamanapablH (pHU3HKa-XUMHUSIIBIK KOPCETKIIITEP1

OHIMHIH XKapaMIBUIBIK Mep3iMi — 14 Toyik OOk
KaOBLIIaH/IbI.

ﬁOprTTI:I 3epTTey OaphICBIHAA 3epTTCY
o/icTepiHe COWKeC KBIIIKBUIIBLIBIFBI, aKybl3, Mai
XKoHe KeMipcy Kypambl anbiKTainel (Kecre 3).
Conjpaii-ak 0akpuiay YJTICIHIH JIe¢ KOPCETKIITepi
AHBIKTAJIIBL

Ne Worypt eHimi Kpuksuiasuisik °T AKys13 % Maii % Kemipcy %
Crpirama Nel (Oakpuiay) 88 3,21 1,98 7,27
2 Cpraama Ne2 83 3,13 2,47 11,38
3 kecte Oepinrenaepi OoibiHmia, Nel yJITiciMEeH cajbICThIpFaHia ©3iHiH TeMeHipeK

ceiHaMa (0axplIay YIATICI) KBIIKBUABUIBIFEI Ne2
ChlHAMara KaparaHjga KOFapbl OOJIbI, SIFHU
KypambIHIa 0aHaH Kocmackl 0ap HOrypt Oakpuiay

KBIIKBUTABUTBIFBIMEH €PEKIICIICH]TI.

Du3uKa-XUMHUSAIBIK KOPCETKIITEPMEH
Karap ChIHAMAIAP/AblH aMUHKBIIIKBUIIBI KYPaMbI
anpikTanpl (Cyper 1-2, kecre 3-4).
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Kecre 4. bakpuiay HOTypTHIHBIH aMUHKBIIIKBUIIBIK, KYPaMbl

= g E . = & : 08 5%
> 2 5 = © z |27 2E*¢
1 2 3 4 5 6 7 8 9
1 6.007 1.406 5.960 6.063 36.46 0.00 0,00
2 6.095 AprHHUH 0.399 6.063 6.145 114 13.0 0,300+0,120
3 8.053 JIM3UH 1.056 7.997 8.133 30.59 15.0 0,346+0,118
4 8.305 THPO3UH 0.330 8.250 8.363 12.34 13.0 0,300+0,090
5 8.403 dheHmnaaHuH 0.352 8.363 8.452 9.688 9.20 0,212+0,064
6 8.693 TUCTUUH 0.095 8.653 8.753 4.22 4.00 0,092+0,046
7 8.913 JIEHIMH+ U30JIEHIUH 0.877 8.842 9.037 41.56 15.0 0,346+0,090
8 9.085 METHOHUH 0.217 9.037 9.112 6.632 5.50 0,127+0,043
9 9.180 BIMH 0.553 9.112 9.262 18.2 12.0 0,277+0,111
10 9.345 TPOJIMH 1.109 9.262 9.407 36.9 23.0 0,530+0,138
11 9.462 TPEOHUH 0.416 9.407 9.527 13.61 8.80 0,203+0,081
12 9.748 CEepHH 0.573 9.617 9.797 21.55 11.0 0,254+0,066
13 9.840 TAHUH 0.592 9.797 9.953 17.77 7.50 0,173£0,045
14 | 10.340 TJIMIH 0.293 10.27 10.43 11.32 3.90 0,090+0,031
: : g
S b E
g 3 g
£ | 1
F 8] = %“’! ‘ rl}
i E £ l 'E xJ i [ "'l
: 18IS i
0 \'J‘{I I | |‘ ‘ l."“"il |r :41,"[ "er ! “1-,!," J‘L L “ \,
A PP LS
6 7 8 9 10 11
MWH
Cyper 2. XKemic Kocniacsl 6ap HOTypTHIHBIH aMUHKBIIIKBULIAP bl 3€PTTEY HOTHIKECI
Kecre 5. JKemic Kocniacel 0ap HOTypTHIHBIH aMHHKBIIIKBUIABIK KYPaMbl
& S o = A o 2 g = L3 ¥
z = S 3 £ 5 & g s S
S S = S -] O > S = =38
g2 < < 2 >
1 2 3 4 5 6 7 8 9
1 6.038 1.568 5.985 6.102 46.55 0.00 0,00
2 6.130 AprUHUH 0.542 6.102 6.225 17.63 20.0 0,375+0,150
3 8.213 JIM3UH 1.037 8.143 8.298 34.8 17.0 0,319+0,108
4 8.497 THPO3HH 0.290 8.438 8.545 10.48 11.0 0,206+0,062
5 8.610 (beHunataHuH 0.310 8.545 8.650 11.19 11.0 0,206+0,062
6 8.975 THCTHAUH 0.093 8.900 9.002 4.507 4.20 0,079+0,039
7 9.188 I(S700050: 007 610N (150005054 0.881 9.107 9.308 49.71 18.0 0,337+0,088
8 9.382 METHOHUH 0.312 9.308 9.425 8.265 6.90 0,129+0,044
9 9.488 BaJIMH 0.810 9.425 9.573 23.04 15.0 0,281+0,112
10 9.680 HPOJIUH 1.056 9.573 9.762 44.89 28.0 0,525+0,136
11 9.810 TPEOHUH 0.362 9.762 9.892 16.11 10.0 0,187+0,075
12 10.163 cepuH 0.533 10.05 10.217 24.38 13.0 0,244+0,063
13 10.282 ATAHUH 0.449 | 10.217 10.392 23.03 9.70 0,182+0,047
14 | 10.892 MM 0.802 | 10.802 | 11.008 | 1536 | 5.20 | 0,097+0,033
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4-5 xecte MONIMETTEpiHE CYWEHE OTBIPHIIL,
€Ki  yirime ¢ aMUHKBIIKBUIIAPBl MO
AHBIKTAJFaHBIH Kepyre 0onajnbl, anaiiia chlHaMa
yiricinae Oakpuiay yaATiCiHE KaparaHAa apTHHUH,

METHOHHH, BaJMH, aJJAHUH KYpPaMbl >KOFaphIpaK
aHBIKTANIABI, Oyl KaHa CYT OHIMiHIH »OFapbl
OMOJIOTUSITBIK, KYHIBIIBIFBIH KOPCETEI].

Kecte 6. Bananapra apHanran Horypt eHimiHiH MuHepanabl 3at (Kamuit) menmepin Kanens mpubopsinza 3eprrey

HOTHXKENepi
Kepcertkimr atayst Bakpuray Criaama 1
Kos,, Konr,, mr/100r.
MuHepanapl 3J1€MEHT:
Kauii | 137,18+0,62 | 155,47+0,26

MuHepanabl dIeMEeHTTEP/lI aHBIKTay Ke3iH-
ne OakpUiay XOHE ChIHAMa YITUIepiHAe Kauid
AHBIKTA/IBI, ajlaiila CblHAaMa YJrici Oakpuiay
yiricine kaparanma 18,29 mr-ra apThIK Kanuit
memmepimen epekmenerai (Kecre 6). Ocpinaiimia,
ChlHAMa YITici JOPYMEHIIK Kypambl OOHBIHIIA

Oakpliay YITICiHE KaparaHIa >KOFapbl HOTH-
XKenepre ue OOJIbI.

Kopvimuinoot

Kapacteippuiran ~ peuentypa  OoWbIHIIA
o3ipiieHTeH  HWOTypT  KYpamblHAa  Tanmaisl

ANIBITKBIIAD MEH JKEMIC KOCIACBIHBIH OOJIybIHA

OaiiIaHBICTBI, aF3aHbIH HETI3r  3aT  aJMacy
MPOLIECTEePiHIH, acKa3aH IMeK >KOJIAPBIHBIH
KYMBICEIH ~ PETTEyre  KaTbICabl, WMMYHIBIK

JKYHEHI KOJITal bl )KOHE HKaFbIM/IbI TYTHIHYIIBLIBIK
KacHeTTepiMeH epeKIIeNiHe/Ti.

ﬁorypTTLIH TUTPIIK  KBIIIKBUIIBUIBIFBIH
AHBIKTAY apPKbLIbI OHbI ONITUMAJIJIBI CAKTAY MEP3iMi
AHBIKTAIABL. 14 KYHIIK 3epTTey HOTIKECIHJIES
HOTYPTTBIH KbIIIKBULABUIBIFEI 75-125°T Kypassl.

OHIMHIH TaraMIbBIK >XJOHE OWOJIOTHSIIBIK
KYpaMbIH aHBIKTay MaKCaThIH 1A (PU3UKO-XUMIIIBIK
KepceTKimTepre 3epTrey kacannuel. JlalbiH
OHIMHIH aKybI3 memepi — 3,13; maii memnmiepi —
2,47; xemipcy memepi — 11,38 kypajpl.

Banan mropeci KOCBUIFaH CHUBIP CYTiHE
HETI3ZeNTeH HOTYypTTapIblH TaFaMIbIK JKOHE
SHEPTETUKAIIBIK KYHIBUTBIFBI AaHBIKTAIB, 01 77,42
KKaJI KYPaibl.

OU3NKO-XUMHSIIBIK, KOPCETKIIITEPMEH KaTap
AMHUHKBIIKBUIIBIK KYpaMbl aHBIKTAIIbL by 3ept-
TEy OHIM KYpPaMbIH/Ia aprHHUH, METHOHHH, BaJIUH,
IAHVH aMUHKBIIIKBUIAPBIHBIH apThIK MOJIIEPiH
KOPCETTi.

BanaHHbBIH KypaMbl Kanuiire 6aii OonFaHHaH
KelliH OHIM KYpaMblHaH KaJIWd aHbIKTaJJIbl, by
3epTTey OaHaH e30eci KOChUIFaH HOTYpPT KypaMbIH-
Ja KaauiaiH Meiepi 18 Mr-ra apThIK €KEHIiH
KOPCETTi.
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YUPEK ETIHEH ’)KACAJIFAH OPAMA
OHIMIEPIHIH TEXHOJIOT'UACHI

A.T. KOKABEPTEHOB 2 | B.C. skamyPoBA & | Mm.c. jockaroBa &

(Ka3ak YJITTBIK arpapJbiK 3epTTey YHHBEPCHUTETI,
Ka3zakcran Pecny6auxacol, 050010, Aamatsbl K., Ad6aii 1-1bl, 8)
ABTOp-KOPPECTIOHACHTTIH JEKTPOHIBIK momiracsl: Kozhabergenov79@yandex.ru*

Kaszipei manoa Kazakcmanoa yiipek ocipy men yipexk emin naioanany epeuie opuuvl aavin Keiedi. Onapovt
mayblKmapmen canvlCmulpeanoa, ocipy onaivlpax 001advl, OUMKeHi OHOIPY KYHbIH moOMeHOemeoli. 3epmmey
oapvicblHOa  yilpeK emiHeH Jcacanzan pyjiem HMeXHON02UACHl, YHpeK emiHeH OailblHOanan em pynemiHiy
OP2aHOIENMUKAIBIK KOpCemKiuimepi, XUMUANBIK KYPAMbL JHCaHe em pyreminiy maxcipubenik ynzinepinin mai —
KblUKbBLLObIK KYpambl Kapacmulpoliadvl. Emmin my30vikma siceminyi sicone oHim Kypamovinoa epiminzen Kyc maiivl
OHIMHIY 09Mi MeH uicine, KOHCUCMEHUUACBLINA OH, dcepin muzizedi. byn ycazoaiioa komnozuyua Kypamovinoa Hampuil
Humpuminiy Konoanwiiymen dxcypedi. Ty30vlx unzpeouenmmepi men 2udpamupienzen axKyvl3 KOMHOHEHmmepi
Oipicin cneyuukanvik yupek eminiy uicin Hcoiibln Kana Koumail, OailblH OHIM2e X0ul apomam nen 0am oepeoi.
3epmmenzen OHIMOEPOIH AMUHKbIUKBLIOBIK, KYPAMBIH CATIBICHBIPZAHOA MANCIpUubeniK ynzioezi amun KbluiKblioap
KYpamul Op2anu3m Kaxicemminizin moaviKkmail KaHazammanosipaosl, an 6axKvliay moovinoa amuHKblIMKbLIOap cai
Jcemicneiimini 6enzini 6010l Yipek emineH aKyvi30vl 0aiublmKblul KOCbLIbIN OAUbIHOANZAH em PYIemiHiY 0ailblnoay
MEXHOI0ZUACHL HCACAN WIBIZAPLIObL, OAlIbIH OHIMOL OHOIPYOIH, MEXHONOZUATIBIK PeHCUME AHBIKMA0bL. YilpeK eminiy
KoleMin apmmaulp2an caiibli bla2a7l MeH AKybl3 MAcCAblK, yaeci Kemuoi, Hcane MaioblH MACCAnbIK yaeci apmaosl.
Typama enimoepoi sicoliymen oHoezenoe 0ailblH OHIMOe bLI2AN WIbIZLIHGL Opmma wamamen oaxvinay ynzioe 19,9%
Kypaoul, an maxcipube ynzinepoe wvinzan wivizbiiol 2,7%-0an 0,3% oeiiin 632epin omuiposl.

Heri3sri ce3nep: opama et (pyJer), yiipek eTi, TEXHOJIOTUsl, AKYbI3.
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TEXHOJIOT'Us PYJIETOB U3 YTUHOT'O MACA

A.T. KOKABEPI'EHOB, B.C. )KAMYPOBA, M.C. HOC’KAHOBA

(Ka3zaxckuii HANMOHAJILHBIH arpapHbIi UCCIET0BATENbCKHIl YHHBEPCUTET
050000, Peciyosinka Ka3zakceran, r. AiiMaTtsl, mpocrekt Adas, 8)
DreKkTpoHHas IMouTa aBTopa-KoppecnoHaeHTa: kozhabergenov79@yandex.ru™

B nacmosawee epemsa gvipawjueanue Ymox u ynompeodnieHue maca YmoK 3aHUMAIOm GajcHOe MeCmo 6
Kazaxcmane. Hx nezue evipaujueamsv no cpagHeHuio ¢ Kypamu, MaK KaK OHU CHUMICAIOM CeHecmoumocnty
npouseoocmea. B xo0e uccnedosanua 0Oydym paccmompeHnvl MeEXHON02UA PYIemo8 U3 MACA YMKU, UX
opzanonienmuyeckue NOKA3amenu, XUMUUecKuii coCmas u KUCJIOMHbLIL COCIMAE HCUPO8 — IKCHEPUMEHMATbHBIX
obpasuoe pynema uz maca. Cospesanue maca ¢ coyce u pacmeopénHulii 6 nPoOYyKme RMULUIL HCUP NOA0NHCUMETbHO
6nuUAOM HA GKYC U 3anax npooykma, e20 KoHcucmenyuw. Ilpu smom Komnozuwyusa conpoeodcoaemcs
ucnonvzoganuem Humpuma nHampusa. Huzpeduenmwvr coyca u udpamupoeannvie 0enKo6vle KOMNOHEHMbL 6
COGOKYRHOCHU He MOJbKO YCIPAHAIOM CReyu@UUecKuil 3anax ymuHo20 Maca, Ho U nPUOAIom 20mo6omy npooyKmy
apomam u 6kyc. Ilo cpasnenuio c¢ aMUHOKUCIOMHBIM COCHABOM UCCIE0YEMbBIX NPOOYKIMOE, COOepIcanue
AMUHOKUCIOM 6 JIKCHEPUMEHIMANbHOM 00pazye NOJHOCHbIO Y0061emeEopAem nompedHOCU O0p2aHu3mMa, u
0Ka3anocy, 4mo KOHMPObHAA ZPYRNA UCRbLINMblEAEm He3HAUUmenbnblil depuyum amunokucnom. Paspabomana
MEXHON02UA NPUZOMOGNEHUA MACHBIX PY/IEMO6 U3 MACA YMKuU ¢ 0obasienuem 0enkoevix 000a6oK u onpeodenen
MEXHON02UYECKUI PeNCUM NPOU3800cmea 2omogoit npodykyuu. C ygenuuenuem 00vema mMaca ymKu Maccoeas 00ns
61azu u 6enKa ymenvuaemcs, a maccosan 001 rxycupa ygenuuusaemcs. Ilpu mepmuueckoii oopabomke yenbHvx
u30enuil Cpeonasn nomeps 61azu 6 20MogoM nNPOOyKme cocmasuia 6 KoHmpovhom oopasye 19,9%, mozoa kax 6
OnBIMHBIX 00pasyax nomeps éaazu cocmaesuna om 2,7% oo 0,3%.

KuroueBble cjioBa: MACHOM pyJieT, YTHHOE MSICO, TEXHOJIOTUs1, 0eJI0K.
DUCK MEAT ROLL TECHNOLOGY
A.T. KOZHABERGENOQV, V.S. ZHAMUROVA, M.S. DOSZHANOVA

(Kazakh National Agrarian Research University
050000, Kazakhstan, Almaty, Abai Avenue, 8)
Corresponding author e-mail: kozhabergenov79@yandex.ru*

Currently, duck farming and duck meat consumption occupy an important place in Kazakhstan. They will be
easier to grow compared to chickens, as they reduce the cost of production. The study will examine the technology of
duck meat roulette, their organoleptic characteristics, the chemical composition and acid composition of fats from
experimental meat roll samples. The maturation of meat in the sauce and the poultry fat dissolved in the product have
a positive effect on the taste and smell of the product, its consistency. In this case, the composition is accompanied by
the use of sodium nitrite. The sauce ingredients and hydrated protein components combine to not only eliminate the
peculiar smell of duck meat, but also add flavor and flavor to the finished product. Compared with the amino acid
composition of the studied products, the amino acid content in the experimental sample fully meets the body's needs,
and it turned out that the control group has a slight deficiency of amino acids. The technology of preparation of meat
rolls from duck meat with the addition of protein additives is developed and the technological mode of production of
finished products is determined. With increasing volume of duck meat the mass fraction of moisture and protein
decreases, and the mass fraction of fat increases. During thermal processing of whole products, the average moisture
loss in the finished product amounted to 19.9% in the control sample, while in the experimental samples moisture loss
was from 2.7% to 0.3%.

Keywords: meat loaf, duck meat, technology, protein.

Kipicne ConbiMeH Kartap (QYyHKIHOHAIABI ©HIMICPII
Kazip nmynme xy3iHIe e3re Man eTTepiHe TYTBIHY €peKIlle OPbIH allFaHbIH Oaiikayra OoJaibl.
KaparaHJa KYC €TiHE CYpaHBIC €peKIie apTyia. Kazakcranna (yHKIMOHANABIK MaKCaTTaFbl
Ce0e0i, COHFBI OH XbUIJIA KYC €TiH TYTHIHYIIbI- OHIMJIEpAl &y VIIiH OHOJOTHSUIBIK O€ICEeHIUTIT
napAplH caHbl AyHHE Ky3i OoibiHma 40%-Fa JKOFaphl IUKI3aTThIH OPTYPJIl Typliepi maijaanaHbl-
aprca, cublp MeH momKka eriHe 20% eckeH. Tajpl, COHBIMEH Karap TYpii OalbITKBIIITAP/IbI
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eHTi3y eceOiHeH OHIMIEpPIiH KaIOPHACHIH TOMEH-
JIETy TOCUTIEpiH i3aecTipei. XKammel eT KypaMbIHIa
aKyb3IbeIH Memepi 11% -nan, 18%-ra nein 6onas
JKOHE OJfla KOpCEeTKINml JKaHyapiiapAblH TYpiHe,
KBIHBICHIHA, TYKbIMBIHA, JXACBIHA, Aa3bIKTaHIBIPY
JeHreliine, ycTay jkaraaiiapblHa COHBIMEH KaTap
aya paiibiHa OaiIIaHBICTBI aKybI3 MOJIIEpi e3repim
oteipasr [1-2].

ET amam ymiH MaHBI3OBl aMUHKBIIKBUIAA-
peiH KamTamachi3 eteTiH 20-35% akybi3el 0ap
MaHpI3[bl TaraM OoJblI TaObUIaLbl, COHBIMEH
Katap agaMm JCHCAyJbIFbIHA BIKOAT eTEeTiH
MaHBI3[bl MUHEpalAbl 3aTTap, Maiiap, Mai
KBIILIKbUIAAPHI JKOHE BUTaMUHIEp Oap. JlereHmes,
eMip Cypy JMAEHIeili KeTepimim, eTKe CypaHBIC
apTKaH caiiblH, KeHOip cayJa opblHAapBIHIA YIIKEH
maiiga Tal0y YIIiH camachl3 €TTi KbIMOAT eTIeH
apanacTteipasl [3-4].

Kazipri ke3me yiipek IIapyamibUIbIFBI
OHEPKACIMTIK KOJIMEH JaMbIl Keneai. OHIIpICTiH
OHEPKACIMTIK dJ1icTepi Yipek mapyambUIbIFbIH KYC
[IapyambUIBIFBIHBIH  THIMJII  CaJIaCBIHBIH OipiHe
alfHaNIBIpyFa MYMKiHAIK Oepai. YHpeKTep KbLI
OOHBI Cy KOWMAaCBIHCBI3 OCIpYIiH >KOHE OJapibl
KYpFaK, TOJIBIK JKEMMEH a3bIKTaHIbIPYIbIH
KapKBIH/IbI TEXHOJIOTHSCHIH KOJIZIaHATBIH
MaMaHJaHIbIPBUIFaH MIapyallblIbIKTapAa €T YIIiH
ecipinemi [5-6].

Yiipekrep epre >KETUTyiMEH, OMipIIeHJIiK
XKoHe OeWiMIeNly KacHeTTepIMEH epeKIIEICHE/.
YiipekTep KycTap/IsiH 0acka TYpIIepiHiH apacklHIa
€H OJKOFapbl ©Cy KapKblHbIHa He. YHpek eTi
XAMUSUTBIK ~ KypaMbl  OOWBIHINA  aKybI3JbIH,
MUHEpaJAbl JJIEMEHTTEPAIH KOHE I9pPYMEHACPAIH
Ken MeJuepiMeH epekieneneni. CoHbIMEH Kartap,
yiipek eTi onjekalpa Mainmel JkoHe Oacka
TYpJEpIiH KYC €TiMEH CalbICTBIPFaH[a epeKIIe
nomre ue [7].

Yiipek eTi — KYC eTiHiH MalIbl €T COpThIHA
Katajbl, OHBIH KYpPaMbIHJa KaH TaMbIpJiapbl Kefl,
a1 eT TAaJIUBIKTapbl TaybIK €TiHE KaparaHzaa
KarTeipak. Ocbl cebenTi yHWpek eTi aHeMHus MeH
KelOip Kyike aypylapbiMEH aybIpaThIHIAp YIIiH
eTe maiiganel Oonbin caHanmaabl. bapnblk cyna
KY3€TiH KycTap CHAKTBI, YHpEK eTe Maiibl. Yiipek
MaibIHBIH HEri3ri Oejiri Tepijie IIOFbIpJIaHFaH,
COH/IBIKTAH OHBI aNbIl TacTaFaHHaH KeWiH er
JUETAIBIK, 001abl. YHUPEK MaWbIHBIH ©31HAE KOl
MeJIIIep/ie oMera-3 Mail KaHbIKIIaFaH KhIIIKbUIIAp
0ap, onap KypeK-TaMbIp )KyieciHe apHaIFaH KoHe
MUJBIH JKYMBICBIH JKaKcapTaThlH Harbl3 JIopi
0opIn TaObUTaABl. Maii KbIIIKBIIIapbIHAH 0acKa,
yipek KypamblHIA OpTYpJi JOpyMEHIep MeEH
MUHepanaapaslH kem Memmepi Oap: A, E, K
nopyMeHzepi, B ToOBIHBIH OapiblK AopyMeHzepi
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Ke3zeceni. ANl oJapAblH TOYNIKTIK HOPMAChIH TE€K
eTICH aJly MyMKiH OoJiMaca Jja, 6acka eHIMICpPMEH
Oipre yHpek eMmip Cypyre KaXeTTi KOINTereH
3aTTapMEeH KaMTamachl3 eTryre KaOimerTi. YHpek
€Tl aKybI3Fa KaHbIKKaH. ON JKYMBIPTKA aKybI3bl
CUSIKTHI aF3ara OHall ciHOelni, Oipak COHBIMEH
Oipre MaHBI3IBI aMHHKBIITKBUIIAPBIHBIH Oail Ke3i
Oomemm  Tabpmiansl.  CoHpaii-ak, — YHPEKTIH
KypaMbIHAa €TTiH Ke3 KeireH Oacka TypiHe
KaparaHga eKi ece kem A JopyMeHi OOyl
MaHBI3MBl. byn  BHTaMWH — TepiHIH  KYHiH
KaKCapTyFa KOHE Kepyni KaKcapTyFa
kemekTeceni [8-10].

Kac yiipekTepaiH ocy KapKbIHIBUIBIFBI
JKOFapbl. YHpekTep 7 amnTamblK JkacTa Tipi
caJMaKTaphbl 3,2-3,5 kr-ra okeremi. YWHpek
[IapyambUIBIFBIHAA VHPEKTEPAI COI  Mep3iMiH
KaraH cakray kepek. (Ce0ebi, 55-60 kyHme
yHpeKTep KaybIpChIHAAPbIHAH TYJICYIi OacTai bl —
€CKi KaybIpCBIHIAp TYCiM, KaHamapbl (Kac
YAIMIAeK) maina 6oyaabl, oJapsl XYy Ke3iH[e
anpim ~ Tactay KublH. ConueiktaH  [lekuH
YUpeKTepiH ecipy wMep3imi §, am MyCKyCTHI
yipekrepai ecipy mep3imi 10-12 anra [11-12].

BHONOTUSITBIK KYHIBUTBIFBI KaFbIHAH YHPEK
eTIHJerl aKybI3Jlap KOMIIAHCHTTEPiHIH carachlHa
OaitmaHpIcTBl ©3repeni. OnmapAsliH CiHIMALTITiHE
KOHE AMUHKBIIKBUTIAPBIHBIH KypaMbIHa,
TEHECTIPIJIreH IopeKeciHe OalIaHbICThI.

Jopirepiiep anamuapabiH (GU3UKATIBIK HEMECE
JKYHKe KYHeCiHiH mapiiaraH Ke3iHne YHpeK eTiH
KYHJIENIKTI JieTara KOCyFa KeHec Oepemi. byn
UMMYHJIBIK ~ OKYHEHI  JKaHIaHIBIpaThIH  KYIITI
TaFaMIIBIK OHOCTUMYIISITOPOOITBIIT TaOBUIAbL.
Tymay eI MayChIMIBIK ©pIITyi Ke3iHie Oy KYCTHIH
eTiH key mnaimanel. On  coHpali-ak  aKbUI-Oif
JKYMBICBIHA KOIl YakbIT O6JeTiHIepre YChIHBLUIA b
by eHiM crnoprmibiap YIIH TanThRIpMac OHIM
eKeHIH JIonelien Keneni. YUpeK eTiHie XonecTeprH
Kol 00Jica J1a, OJ1 )KYPEKTIH KaKChl )KYMBIC ICTEYiHE
nanganbl omera-3 JKOHE omera-6 Maii
KBIIIKbIIIapbiHA Oaii OOINBIN Kenemdi. YHpeK eTiHiH
KypambiHna xoiuH (B4 gopymeni), coHnaii-ak
Octamn Oap. By KOpekTik 3arTapablH Kacylia
MEeMOpPaHACBHIHBIH KAJIBIITACYbIHAR, JMIOUITAPABIH
aIMacybIH/Ia, JKYHKEe UMITYJIbCTAPBIH OTKIZye (OyI1
MHUJIBIH O€JICEHIUIINH KOHE TEPIiHIH CHIPTKBI TYPiH
JKakcapTajipl)  KOHE  KaH  TaMbIPJIapbIHBIH
aTePOCKIIEPOTHKAIIBIK 3aKbIMIAHY KaymiH
apTTHIPAThIH TOMOIIMCTEHH JICHTeHiH TOMEHIETY/Ie
MaHpI3/Ibl KOMITOHEHTTEp 0ok TadbuIap! [13-14].

Kenrteren raneiMaapablH 3epTTEyJEpiHAe
YHpPEK MaWbIHBIH 30HTYH Mallbl CUSKTBI XKYpPEK-
TaMbIp  JKyMeciH KOpraili  ajaTblH  OJIEMH
KBIIKBIIBIHA ~Oaii  ekeHiH gonmennpeni. Erep
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yipekTiH Oipmeii  Maccachl  ajblHCa, Oipak
KYpaMBbIH/Ia TEK €T eMeC, COHBIMEH KaTap Tepi 0ap
Oosnca, TaraMabIK KepiHic e3repeni. Kanopusmap
MCEH MalIapIslH MOIIIepi alTapiIbIKTald apTaibl,
Oipak cOHbIMEH Oipre omera-3 koHe omera-6
KaTapblHJaFbl MaiAansl Mail KeIIIKbUIIAPBIHBIH
Memmrepi 2-2,5 ece aprampl. YHpEK MaHBIHBIH
KYpaMbIH/Ia 3aT aJIMacyabl peTTeTiH (hepMeHTTep
0ap ’koHEe JeHeHI KaHIEepPOTeHIEpAEH Ta3apTyFa
KeMeKTecei. YHUPEK KYMBIPTKaJapbl OHKOJIOTHSI-
JBIK, HayKacTapFra Ja Maigaibl, OUTKeHI OJIapAbIH
KypaMbIHAa KaTepili jKacyllalapIblH TapailyblHa
XKOJ OepMenTiH KbpIKbUT Oap. Ocbutaiiia, yipek
€H KOPEKTIK JKOHE IMaimansl TaraMIapmablH Oipi
60 Ta0bUTaNEL. OHBI KYBIPYFa, MICipyTe HeMece
OyKThIpyFa Oomanel. bipak eH 0acThICBI, €T
LIBIPBIHABL JKOHE JKYMCaK OOJbIN Kalybl VIIiH
iCipy YaKbIThl MEH TEMIIEPATypaHbl AYPHIC CaKTay
kepek [15-16].

Kazakcranma MIyKbIK ©HIMIEpIH OHIIpY
JKOHE caTy THIMJIUTITIH apTTHIPY VIIiH OTaHIBIK €T
IIUKI3aThIH ~ THICTI  TaFaMJIbIK  KYHIBLIBIKKA
naiimananyapl, KocHajgapAbl IYpBIC opi THIMII
KOJIJaHy Ibl, COHBIMEH Kartap JKOFaphbl
LIBIFBIMIBUIBIFBIH, —CallaChlH, TaFaMIBIK >KOHE
OMOJIOTHSUIBIK KYHJBUIBIFBIH KaMTaMachl3 €TETiH
YWITTHIK €T OHIMJIEPiHiH jKaHa pelenTypaiapbl
azipienyne.

3eprTeyain
MiHJeTTepi:

- Yiipek eriHeH NaWbIHJAIFaH €T PYJIETiH
OHIIpy TEXHOJIOTUACHIH JKacall LIbIFapy;
- JlaiibIH OHIMJISPIiH

KYH/IBUIBIFBIHA 3€PTTEY JKYPTi3y.
3epmmey mamepuanoapot men aoicmepi
3epTTey KYMBICTaphl YHPEK ETiHIH KYpaMebl,

(U3UKO- XUMHSJIBIK, KOPCETKIIITEpi 3epTTeIIi.

3eprrey >xyMmbictapel Kaszak YITTBIK arpapibIk
3epTTeY YHHMBEPCHUTETiHIH, «TaraMm eHIMJEpiHiH

TEXHOJIOTHSCHl JKOHE camnachl HWHHOBAIHMSUIBIK

FBUIBIMU-O1TiM  Oepy opTanbiFey koHe «Kazak-

XamoH WHHOBALMSUIBIK OPTANbBIFBD» 3€pTXaHa-

JIApbIHJIA XKYPIi3UIai. MEH KYC €TIHEH )KaHa IIYIKBIK

OHIMIEPIH OHIIpY pelenTypachl 33ipJeHEeTiH

Oomanpl. YWpeK €TiHeH JKacajblHATBIH pYyJeT

perenTypacbiHa KipeTiH eHIMIEp MEH TaFaMIIbIK

KOCTIaJap/ibl JIYpBICTAIl TaHJayJaH OacTalaJibl.

Cebe0i Herisri OarbITTapbIHBIH Oipi MIMKi3aTTap-

IbIH ~ QYHKIMOHAIJBIK KOHE TEXHOJOTHSIIBIK

KAacHeTTepiHe FaHa eMec, COHBIMEH Karap

TaraMJIbIK JKOHE OHWOJOTHSUIBIK KaCHUETTEPiHIH

Oencenaiikke uWe TaOWFW HMHIEpAMEHTTEP.l

naviainany OOJIBIT TaOBLTABI.

3epTTey YIIiH Keleci 9icTep KONIaHbUIIbL:

MAaKcaThl JKdHe  Herisri

TaFaMJIbIK,
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- MEMCT 7269-2015 Et. Yuxrini tannay
omictepi  JKkoHe  OAaJFBIHABIKTHI  aHBIKTAYIBIH
OpraHOJIEITHKANBIK 9ficTepi. MemekeTapaibiK
CTaHIApPT.

- MEMCT 9793-2016 Et sxoHe eT eHIMIEDI.
blnranger aHbpIKTay ofmicTepi. MemileKeTapalbik
CTaHIAPT.;

- MEMCT 34567-2019 Er xoHe er
eHiMzepi. KakplH MHOPAKBIZBIT CHEKTPOCKOIHS-
HBI KOJIJJaHy apKbUTbl BUIFaIIbl, Malbl, aKybI3/IbL,
HaTpU{ XJIOPHIIH XOHE KYIII aHBIKTAay Oici.
MemiiekeTapanslK CTaHIapT.

Hoamuboicenep scane onapost maakpliay

Yiipek eTiH Typama eHiMaepHe maijganaHy
MYMKIHJIETIH JONeNey MaKCaThIHAa KeIleHi
KOpCETKIITep 3epTTEINreH, XUMUSITBIK,
AMHUHKBIILIKBUIABI, AJPYMEHIEpP >KoHE OepiareH
IUKI3aT TYPiHIH  MOPQOIOTHSIIBIK  KypaMbl
CHITATTaa/Ibl.

Kyc erinme caka kycrapra KaparaHjga xac
KYCTap/IbIH CaIMaFbl )KoFapbl Oomassl. Toxipouere
«Meneo» y#pek Kpocchl 7-8 amTanbIKTapel — 2,7
Kr-HaH KOFaphl, epecek yupekrep -  2,5-3,5kr,
yipekTep 3-5Kr maccara JeHiHTI eTTepi aIbIHIbI.
Yiipek >koHE OHBIH OananaHAaphIHBIH YIIaJapsl
JKAKCHI TaMbIFaH OYJIIIBIK €T YJINMaIapbIHH JKaKChI
XKETIreHiriMer epekmienineai. Kyc ymraceiHbg
op Oeutirinie TaraMIbIK KYHIIBUTBIFBI Oip/ieii emec.
Ex xyHner OemikTepiHe Keyje >KoHEe kambac
OYIIIBIK eTTepi, oiap cor canMarblHbIH 41-44%
Kypanasl. Yiipek YIIaChIHBIH KaJlFaH
OerikTepiHIEri  TKaHb  Kypambl  Keleciien
cunarrtajiabl (O6JIIEKTEeHIeH YHPEK yiachiHa %):
Tepi — 26,4; KaHKa, KaHATTap, MOWBIH — 25-27; im
maii — 1,7; cyliektep — 13 nmailbI3bIH Kypaiabl.

Yiipek eTiHeHEH JalbIHAAIFaH PYJIETTIH
peuentypackl  JaWBIHAANIBL  Kypambl %
OenrineHreH: yiipek eti — 80,4; epiTiIreH KyC Maibl
—12,5; mompueyimrep — 5,0; ac Ty3sl — 2,0; Kapa
oypbrm — 0,1;

TaraMm eHIM/IEpiHIH TaFaMIBIK KYH/IBLIBIFBIH
AHBIKTANTBIH OPraHOJICNTUKAIBIK KepCeTKimTepi
aHBIKTaIbl. OpraHoIeNTHKAIBIK aHAIU3 9IiCiHIH
0acTbl  apTHIKUIBUIBIFEI  OHIMHIH ~ CEHCOPJIBIK
KacueTTepiH Oip yaKbITTa XKOHE Te3 aHbIKTayFa
MyMKiHZiK Oepeni. Toxipubemik 3epTreyiaepiaiH
aHaJIM31 KOPCETKEHJCH, €TTIH TY3IbIKTa JKETiIyl
XKOHE OHIM KypaMblHAa epiTUITeH KYC Maibl
OHIMHIH JoMi MEH HiCiHE, KOHCUCTEHIIMACHLIHA OH
ocepin Ttwurizemi. byn karmadiza KOMIIO3MIIUS
KYpaMbIHAa HATpUH HUTPUTIHIH KOJJAHBUTYMEH
Kypemi. Ty3abIK MHIPEIUEHTTEPI MeH
THJIPATUPJICHTeH aKybl3 KOMIIOHEHTTepl Oipirim
creun(UKaIbIK YUpEeK eTiHIH WiCiH KOHBII KaHa
KOWMal, NMailblH eHIMIe XOIl apoMar TeH oM
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Oepemi. Yiipek eTiHiH ©31He TOH JoMi MEH HiCiHIH
JKOK YIIiH, 0i3 KeJeci KOPBITHIHABIFA KiK.
Benrini OonraHmaii, yHpek eTiHIH JoMi aKybI3
OHIMICPIHIH BIIBIPayBIMEH JKOHE Mai
KBIIKBULIAPBIHBIH ~ COHBIMEH KaTap —OJapJbiH
OHIMICPiHIH BIIBIPAaybIMEH alKbIHIANAABL. YHpeK
eTiHAeri axKybpI3Asl aMUHKBIIIKBUIIApAa KYKipT
KOcCTanapbl OaplIbUIBIK, OJIap — [IUCTEHH, IIUCTUH,
METHOHMH. SIFHU, crienn(UKaNbIK IoMi MEH Hici
0ap aKybI3Ibl OHIMICD BIABIPAaFaH/a, KYpaMbIHIa
KBIITKBUT TONTaphl 0ap 3artap: SH (1ucTenH xoHe

MepkanTan) xoHe SO3H (taypun) Gemineni. Ocbl
Ke3eKTe, KOMIIO3UIMS KypaMmbiHaa Kanpuuii Ca?
WOHIApPhl KOI, OJ JKCHUI OChl  KBIIIKBLI
TONTapbIMEH  OalIaHBICHI,  YHpeK  eTIHIH
CTIeITM(DUKAITBIK WiCIH KOSITBI.

OpraHoJenNTHKAIIBIK OaFaHbIH HOTIDKENEpPi
KecTele KOpCeTITeH, YUPEK eTiHeH JaibIHIaFaH
TypamMa ©HIMIEpiHiH camacelH aHBIKTayna
MaHBI3/IbI J)KOHE MIENTYIIN Pest aTkapabl (kecte 1).

Kecre 1. Yiipek eTiHeH JallbIHOANFaH €T PYJICTiHIH OPTraHOJENTHKAJIBIK KOPCETKIImTepi

Toxipube Opta

Kepcerkimrep | Gakpuiay | 1 | 2 [3 [4 | 5 | 6 MOHI

OpraHoJienTUKaNbIK Oara, 0ai:

CBIPTKBI TYPI 4,0 4,1 46 50 |41 4,3 40 | 4,41
Tyci 4,0 4,0 4,9 1,85 | 4,2 4,0 43 | 4,67
Jomi 4,0 4,2 4,5 49 |4.2 4,0 43 |4,38

Koncucrennums 41 4,72 40 50 | 4,3 40 41 | 4,43

Bapasirst 4,0 4,72 40 495 | 4,0 41 42 | 4,75

CankpIHAATBUIFAH JTaibIH ©HIM KOHCHUCTEH-
LUACHI  OIpKeJKi, TWININHIH JKaKChl CaKTabl,
JKarbIMIBI 1OMI MEH HICKE HE.

3 TOymiK apanbIFbIHIA CaKTaraHAa YHUpeK
eTiHeH JMalbIHIANFaH €T PYJIETiHIH OpPTaHOJENTH-
KaJIbIK KepceTKimTepi Oy3bpuUIMajbl, KepiciHIe
OHIM IIBIPBIH/IBI XKOHE KOHCUCTEHIIUSCHI CEPITIMIII,
HO3IK, TYTac KYPBUIBIMIBI TayapiblK Typi
JKaFbIMJIBI, 1Pl Kapa Mall €Tl eHIMIepiHe YKCa bl

CoHbIMEH, aKybI3Ibl OAWBITKBIIN KOCHUIFAH
YHpeK eTiHeH JaWblHIanFaH €T PyJeTi KaKChl
TEXHOJIOTHSIIBIK, ~ OPTaHOJENTUKANBIK  KOpCeT-
KilTepiHE We JKOHE Typama  eHiMmjepiHe
KOWBUIATHIH TaJlalTapFa cail OOJIbI.

OHIMHIH calla KOPCETKIIITepiHe XUMHSIIBIK
3epTTeyjiep Kyprizinmi. 3epTrey HOTHXKECiHIE,
TypamMa  eHIMJAEpIHIH  XHMHAJIBIK  KYpaMbl
AHBIKTAIIEL. (KecTe 2).

Kecre 2. Yiipek eTiHeH NallblHAaIFaH €T PYJIETIHIH XUMUSUIBIK KypaMbl

Toxipube 100 r eHiMIE T-MEH 100 r eHimMsie MT-MeH | JlaiibIH @HIM
naptus ataybl | bloran | Axkye3 | Mait | Kyn Bl B2 PP | meirbMEL, %
(1)6axputay 35,3 20,5 39,2 50 | 0,33 0,16 54 80,1
2 45,9 19,8 12,9 3,5 | 0,20 0,25 | 3,7 97,3
3 47,8 20,0 11,2 3,8 | 0,30 0,16 6,0 99,6
4 46,1 19,6 20,5 3,3 | 0,31 0,26 | 4,2 98,3
5 47,9 21,6 11,1 | 49 | 0,31 0,8 4,8 99,7
6 49,4 19,7 110 | 45 | 0,26 0,28 | 4,8 101,3

Yiipek eTiHiH KeJeMiH apTThIpFaH CalblH
BUTIFAJl MEH aKybl3 MacCalIbIK YJIECi KEMUIl, KoHEe
MaiIplH MaccasblK  yiieci apragpl. Typama
OHIMZEPHl XBUIyMEH OHJETeHIe NIailblH eHimue
BUTFaJl IIBIFBIHBI OPTa IIaMaMeH OaKbLIay YIIrife
19,9% xypaapl, an Toxipube yiriiepae bUFal
bIFbIHEL 2,7%-nan 0,3% neiiin e3repir OTHIPIbL.

KeutynbIK, eHIEY Ke3iHIeri apHalbl WIC TIeH
JIOMHIH TY3UIyl 9p TYpii 3aTTapiAblH KYPbUIBIMJIBIK
KoHE OMOXMMMSUIBIK —aiHaNBIMBI  HOTIDKECIHAE
TybIHAAMHABL ET oHe eT eHIMIEpiHiH HiciH TY3€TiH
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3arTap KyHeci Kell KOMIIOHEHTTI OOJBIT TaObLIa b
KOHE  KypamblHIa  KapOOHWJIB[i,  YIIKBIII,
OpraHUKAaIBIK, KBIIIKbIIIAP, KYKIPTTI KOCBUIBICTaphl
Oonanpl. Ocbl 3aTTapabl KbI3ABIPY HOTHIXKECIHIE €T
KypaMBbIH/Ia KYPJeNi peakysuiap ®Kypei.

Kecrene kepcerinreH, eHIMiHIH JoMi MeH
WIiCIH TY3€TiH, 3aTTap/blH CaHIBIK ©3repyi COHBI-
MEH Karap OJlapJblH TiKeJeH JKbUIYJBIK OHJIECY
Y3aKTBIFBI MEH TeMIIepaTypachiHa OaiaHbICThI
Oonasl. Byn 3aTTapIbiH caHIBIK ©3repyi eKi KapaMa
Kapchl OarbITTalFaH IMpoleccTepre OaiIaHbICTHI:
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KOFapbl MOJIEKYJISIPIBl KOCBUIBICTAp TOMEHIEYl
HOTHKECIHJIE OJIap IbIH YKHHAKTAITYbI )KOHE KOFaphl
TeMmIreparypa ocep €Tyl HOTHWXKeCiHAe OJapHAblH
TOMEH/IEY1 ce3ii.

3epTTenTeH oHIMACPAIH aMUHKBIITKBUIIBIK
KYpaMBbIH CaJIbICTBIpFaHJa TKIPHOENiK yITigeri
aMUH KBIIKBUIAAP KYPaMbl OPTaHU3M KayKETTiJi-
TiH TOJIBIKTall KaHaraTTaHABIPAIbl, al OakKpuIay
TOOBIH/JA AMUHKBIIIKBUIIAP CONl  KETICTIEeUTIHI
Oenriial 0OIabL.

Maii KpIIKBIIAB KYpaM ©HIMHIH TaFaMIIbIK
XKOHE OHONOTHSUIBIK KYHIBUIBIFBIH AHBIKTAHTHIH
Oipaen Oip kepcerkim Oomnbin ecenrenedi. Kyc
JUIUAIHACTI  KaHBIKMAFaH Mai  KBIIKbULIAP
MOJIIIePiHiH Kol OOTYHI OJIapIbIH Te3 Oy3bUTyhIHA
okenetiHi Oenriii. COHIBIKTaH Mail KbIIIKbUIIaphI-
HBIH OacTamKpl ©3repici MeH CaHABIK KATHIHACHI,
TeK KaHa JHMIUATEPIiH TaraMIbIK KYHIBUIBIFBIH
Ollyre FaHa eMeC, COHBIMEH dp TYPJl TEXHOJIO-
THSJIBIK ~ ONlepalvsyIapiarbl  alllblTy peakiusiia-
pBIHA TO3IMIUTTIH aHBIKTAy YIOIH JI¢ KaXKeT.
Yiipek eTiHeH malblHAANFaH Typama eHIMAEPiHiH
JIUIUATEPIHIH Mai KbIIIKBUIIBIK KYPAMbIH 3€PTTEY
OHBIH CAJIBICTHIPMAJIBI TYPAKTBUIBIFBIH KOPCETTI.

CaHIBIK KaThIHACTA HETI3r1 Macca OJeH—
45%, manemutuH—25% nmeiin, muHOIEH—18%
OpBIH ajajfibl. OMYJbCHs TOJBIKTHIPFIIILIMEH
YHpeK eTiHeH NalbIHAalFaH Typama >XapThUiail
(daOpuKaTTapblHIa KaHBIKKAH Mal KbIIIKbLIBI
memmepi  39,16%  kypampl, Oyn  Oakpuiay
TOOBIHAAFBI AKYBI3JIBIK OAHBITKBIIT KOMITO3UIIHSCHI
KOCBUIMaraH YHpeKk Typama apTeuiaii ¢abpu-
KaTbIHaH XoFapbl. KoMmmosuius KypaMbiHga Oan-
KBITBUIFAH TaybIK MaiblH TaiJlaaHy JIMHOJICH,
apaxWIoH CeKUImi KYHABI KaHBIKIaraH Mai
KBIIKbUIAAPEIMEH OalbITyFa MYMKIHIIIK OepIi.

Yiipek eTiHeH JadblHOAFaH  Typama
OHIMICPI TUMUAIHIH Mail KBIIKBUIABIK KYypPaMbBIH
3epTT€y OHBIH KATBIHACTHIK TYPAKTHUIBIFBIH
kepcerTi (kecte 3).

Ocpiran 0aiIaHBICTBI, aKybI3 OaBITKBIII
KOMITO3UIVSICBIMEH YHPEK €TiHEeH NalbIHJaIFaH T
pyJeri xapTbulaii ¢abpkarTapblHia KaHBIKIIaFraH
Mall KBIIKBUIIAD MOJIIEPl JKOFapbl OHE C€H
0acThICBI MOHOKAHBIKIIAFaH Mail KBIIIKbUIIAPHI
eceOiMeH OO

Kecre 3. Yiipek eTiHeH mallbIHOAFAH €T PYJICTIHIH TOKIPHOCTIK YITUTEpiHiH Mai — KBIIIKBUIIBIK KYpaMBbI

Maii KbIIIKbUIIaPBIHBIH KpIkemaap s MaccanbIk yieci, % maid
aTamysl MaccachlHa
Yiipek tepici | TomBIKTBIpFBI | YHpEKTEpIiH
KOMITO3HUITMSICHI | OeJiek eTTepi
MupucTuHII 0,95 1,15 0,10
TTaneMuTUHAT 30,57 25,96 26,00
ITanbMmeTonenHal 8,09 9,42 -
Creapunmi 5,00 6,06 6,00
Oneunai 38,12 44,89 40,00
JIlunon 14,08 16,12 21,00
JInHonen 0,42 0,65 -
Backa na maii 2,68 7,17 9,30
KBIIITKbLULIAPHI

3-KecTeieH, TOKIpHOeiK yiariepe KaHbIK-
maraH  Mai  KpIIIKBULIAD  KOPCETKIilTepi
(28,91£0,06)r, moHOKaHBIKKaH — (52,79+£0,04) T,
MTOJIMKAHBIKIIaFaH Mai KBIIKBLIIAPHI -
(18,30+0,02), maiter3meix  KatbrHacta 30:50:20
Kypa#ibl )KoHE TaraMJIbIK PaIllMOH[a ONTHMAJIbIi
Mal KBIIIKBUIAAPBIHBIH KATHIHACHI KAKChl OOJIBII
TaOBULIBL.

AJIBIHFaH MOJIIMETTEPAl  KOPBITHIHIBLIAN
Kelle: JalbIHJIAFaH OHIM XUMUSUIBIK KYPaMbl OI-
TUManbai, 1:1 jKakblH, aybICTBHIPBUIMARTBIH aMHUH
KBIIKBLIIAP KypaMblHAa CoJ1 FaHa Oakbuiay
TOOBIHAH ACBIN TYCEZi, COHBIMEH KaTap aybICThI-
PBUIATHIH AMUHKBIIIIKBUIIAP KYPaMbl TOXKipUOETiK-
MeH CaJbICTBIpFaHAa Oakpulay TOOBIHIA KOFapHI
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€KeHIH KopceTTi. YUPEK eTiHIH aKybI3 )KoHE bUTFall
MeJIIepi JKOFapbl OOJNFaHIBIKTAH, OHIMAI Te3
Oy3bUIATHIH, IIiPYAl TYABIPTaThIH MUKpodIopa-
HBIH ©CYyiHe KOJaWiabl opTa OOJBIN TaObLIabL.
CoHJIBIKTaH YHPEK eTiHeH JKacallbIHATHIH OHIMIEp-
Il caKTay/bl IyPhIC Kajarajiay Kepek.

Kopvimuinowt

TaraM eHIMAEPiHIH TaFaMJIbIK KYHIBUIBIFBIH
AHBIKTAUTBIH OPTaHOJENTUKAIBIK KOPCETKIITEpi
aHbIKTaIbL. [{aliblH ©HIMHIH OpPraHOJETITUKAIIBIK
KOPCETKIITEPiH aHBIKTAY OIICIHIH 0acThl apThIK-
IIBUIBIFBL, OHIMHIH CEHCOPJBIK KacHeTTepiH Oip
YaKbITTa KOHE Te3 aHBIKTAayFa MYMKIHIIK Oepe/i.

Toxipubenik 3epTTeyepae eTTiH TY3IbIKTa
JKETUTyl TalblH OHIMIH KYPaMbIHIA ePITIIreH KYC
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Maiibl OHIMHIH JoMi MEH HiCIHE, KOHCHUCTEHIIHSI-
ChlHa OH ocepiH Turizemi. byn xarmaiina
KOMITO3UIIMSI KYPaMbIHJIA HATPUA HUTPUTIHIH
KOJIIaHBUTyMEH Xypeai. TY3AbIK HHTrpeIueHTTepi
MEH THUAPATUPJICHTeH aKybl3 KOMIIOHEHTTEpi
Oipirin cienugpuKanbIK YHPEK eTiHIH HiCiH KOUBII
KaHa KOWMai, JaibIH OHIMI'e¢ XOIIT apoMaT IIeH oM
Oepei.

YHpek eTiHeH aKybI3Jbl OaWBITKBIII KOCHI-
JIBINT  JAUBIHAANFAH €T PYJICTIHIH JaibiHAay
TEXHOJIOTHCHI JKacar MIBIFaPbIIABI, TaWbIH OHIM/II
OHJIIPYIiH TEXHOJOTHSIIBIK PEKUMI aHBIKTAIJIbI.

Yiipex eTiHiH KeJeMiH apTTbIpFaH CalbIH
BUTFaJ MEH aKybl3 MacCaJbIK YJeCi KEeMU/l, XKoHe
MaWabplH MaccalblK —yieci apTamel.  Typama
OHIMJICP/Ii XKBUIYMEH OHJICTCHJC NalblH OHIMJIC
BUTFaJl IIBIFBIHBI OpTa IIaMaMeH OaKplIay YiTife
19,9% xypaznpl, an ToxipuOe yiriiepae bUFal
WBIFBIHEL 2,7%-nan 0,3% neiiin e3repin OTBIPIbL.
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MACHINE LEARNING IN PET FOOD: A COMPREHENSIVE REVIEW
OF APPLICATIONS, CHALLENGES, AND FUTURE DIRECTIONS
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The global pet food industry is rapidly evolving with the integration of machine learning (ML) technologies.
ML plays a crucial role in optimizing ingredient formulation, enhancing quality control, personalizing nutrition, and
predicting consumer preferences. The use of deep learning, reinforcement learning, and natural language processing
(NLP) is transforming pet food manufacturing by improving efficiency and ensuring better health outcomes for pets.
This review explores the key applications of ML in pet food science, discusses current challenges, and highlights future
directions. The paper also presents a comparative analysis of different ML techniques used in the pet food sector.
Machine learning is transforming the pet food industry by optimizing ingredient formulation, improving quality
control, and predicting consumer preferences. However, widespread Al adoption faces challenges, including data
limitations, regulatory requirements, computational expenses, and consumer trust concerns. The future of AI-driven
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pet food innovation lies in explainable Al, blockchain-integrated supply chains, loT-enabled pet health monitoring,
and synthetic data-powered machine learning models. As technology advances, AI will play a key role in providing
safer, healthier, and more personalized nutrition for pets, shaping the industry's future.

Keywords: Machine learning, pet food, personalized nutrition, quality control, consumer
preferences, artificial intelligence.

Y1 )KAHYAPTAPBIHA APHAJIFAH KEM CAJIACBIH/IAFBI
MAILIHNHAJIBIK OKBITYbI KOJJAHY: KOJJJAHBAJIAP,
MOCEJIEJIEP 7)KOHE BOJIAIIAK BAFBITTAPABI JKAH-JKAKTBI LIOJTY

'PUIIIAB KYMAP¥*, *"AHKHT ILIAPMA

(! MaJsi mapyambLIBLIFBI OHIMIEPiH OHAIPY TEXHOIOTHSICHI Kadeapackl,
Berepunapiisik FelIbIMIAP kIHe AX kosuteqki, DUVASU, Marxypa, Yrrap-Ilpagem, Yuaicran
2 Maj mapyambLIBIFBIH 6acKapy 0esiiMi, BeTepuHapus skoHe MaJl IAPYaMIbLILIFBI KOJLIEKI,
GBPUAT, IIanTHarap, YTrapakxan, YHIiCTaH)
ABTOP-KOPPECIIOHACHTTIH ANIEKTPOHIBIK rmomTackl: rishavvet42@gmail.com. *

Yi orcanyapnapvina apunanzan azvik-mynik undycmpusacel mamunanvlk oxoimyovt (ML) enzizy aprwiiv
KapkbiHOvl O0amvin Kenedi. ML unzpeouenmmepoi owmaiinel yiinecmipy, cananvl 0aKbliayObl Kyuieimy,
mamaKmaunyowvl HcekeneHoipy HcIHe MYMbIHYUIbl MAI2AMbIH 001dCay CananapulHoa Maublzovl poj amKapaool.
Tepenoeminzen oxvimy, HuvlRaUmMBLIZAH OKbIMY Jcone mabdueu mindi ondey (NLP) adicmepin Konoamy yit
Jcanyapnapol azvl2blH OHOIpY RPOUECiH dHcemindipin, muimOilikmi apmmolpvin, HCAHYAPAAPOLIY OEHCAYIbIZbIH
Jcakcapmyza viknan emedi. byn wony ML-0iy yit scanyapinapsl azvl2bl canacblHoagvl Hezizei Koa0anoéanapvln
Kapacmulpsin, Ka3ipzi manoazol KUbIHOBIKIMAPObl mMaioaiiovl yHeane donamax, dazeimmaposvt anvikmaiovt. Conoait-
aK, MaKanaoa yii JHcaHyapaapvlHa apHAI2aH a3blK CanacvlHoa Koaoauwliamuvin apmypai ML adicmepine
canvicmuipmansl manoay snacanaovl. MawiuHanvik, OKbimy yil JHcaHyapaapsvl a3vl2bl CAAACHIH UHZPEOUeHmmepoi
OHMANAHObIPY, CANAHBL OAKBIAAYObL HCAKCAPMY IHCIHE MYMBIHYUIbL MANAMBIH 0071IcAY apKbliabl myobdezeiini
o032epmin keneoi. Anaiioa, AI-0v1 Ken Konemoe enzizy ywiin 0epexmepoiy, wieKkmeyninizi, pemmeywi mananmap,
ecenmey WbIZLIHOAPLL JHCIHE MYMBIHYWIBLIAD CEHIMI CUAKmMbl Macenenepoi wiewty xaxycem. Yil scaunyapnapvina
apuanzan azvl onodipicinoezi AI-ovtny Gonawazvr mycinikmi Al, 6n0Kuellnmen UHMEZPAUUAIAHIAH MHCEMKIZY
mizoexkmepi, IoT nezizindezi yii scanyapiapvinvlyy 0eHCAYAbIZbIH OAKbLAAY HCIHE CUHMEMUKANBIK 0epPeKmepMeH
acymuic icmeiimin ML mooenvoepi cuaxkmor mexnonozuanapza oOaiinanvicmol. Texnonozua oamwviean caiivin Al
Kayincis, naioanvl dcoHe NHceKeAeHOIpinzen mamakmanyobl KAMmMAMAchl3 emyoe MAanbvi30bl posl amkapuvin, yi
JCAHYAPAAPL A3b1261 UHOYCMPUACHIHBLY, DONAULAZLIH KATTBINMACIMbIPAODL.

Herisri ce3nep: MalIMHAJBIK OKBITY, Yil KaHyapJapblHA apHAJIFaH KeM, KeKeJIeHAipuireH
TaMaKTaHy, TAaFaM/Ibl 0aKbL1ay, TYTHIHYIIBLIAPABIH KAJAYbl, KACAHABI HHTEJIEKT.

HNCITOJIB30BAHUE MAIIMHHOT'O OBYYEHMUSA B COEPE KOPMOB VIS JOMAIITHUX
’KMBOTHBIX: BCECTOPOHHUIA OB30P INPUJIOKEHUM,
IPOBJIEM U BYJIYIIIUX HAITPABJIEHUI

'PUIIIAB KYMAP¥*, >AHKHT IIIAPMA

(! Kadenpa TexHOIOrHH IPOU3BOACTEA NPOAYKTOB ;KABOTHOBOCTEA,
Konnenx serepunapubix Hayk u AX, DUVASU, Marxypa, U.P., Uuaus
2 OTpenenne ynpasJaeHust ;KABOTHOBOACTBOM, KoLk BeTepuHapun U sKUBOTHOBO/ICTBA,
GBPUAT, IlanTHarap, YTrapakxauja, Unaus)
DNeKTpOoHHAs ToYTa aBTopa-KoppecnonaenTa: rishavvet42@gmail.com. *

I'nobanvnasa undycmpus KOpmMo8 0N OOMAWIHUX JICUGOMHBIX CHMPEMUMENbHO pazeusaemcs 0nazooaps
UHmMeZPAYUU MEXHONO02UN MAuunHo20 ooyuenus (ML). ML uzpaem Kaioueeyio ponb 6 ONMUMU3AUUU COCIMABA
UHZPEOUEHMO08, YIYUIMEHUN KOHRMPO/IA KAYecmea, NePCoOHANU3AuUY RUMARUA U NPOZHO3UPOGAHUU NPEONOUmMeHUl
nompeoumeneii. Hcnonv3oeanue 2nypoxozo obyuenus, 00yuenus ¢ noOKpenieHuem u 00padomKu ecmecmeenno20
asvika (NLP) mpancghopmupyem npouecc npouzeoocmea KOpmMo€ 01 OOMAUIHUX IHCUGOMHBIX, NOGLLULAA €20
appexmusnocms u obecneuugan nyuuiee 300poéve nunomyes. B oannom o0630pe paccmampuesaionmca ocHoeHble
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oonacmu npumenenus ML 6 nayke o Kopmax 011 0OMAWIHUX HCUGOMHBIX, 0OCYIHCOAIOMCA MeEKyujue npooiemsl u
0003HaUaIOMCA nepcneKmugHvle HANPasIenusa pazgumun. B cmameve maxoice npogoounica cpagHumenvHull AHATU3
paznuunvix memoooe ML, npumensemvix ¢ cekmope KOpMO8 014 0OMAWIHUX Hcusomnuwvix. Mawunnoe odyuenue
MeHAEem UHOYCHMPUIO KOPMOG, ONMUMUIUDPYA (POPMYIUPOGAHUE UHZPEOUCHMOG, YAYUULAA KOHMPONb Kauecmea u
npozuosupya npeonoumenus nompeodoumeneil. O0naxo wiupoxkomacuimaonoe eéneopenue HH cmanxkusaemcsa c
makumu npooénemamu, KaK 0ZPAHUYEHHOCHIb OAHHBLIX, HOPMAMUGHbIE MPEOO6aAHUA, GbICOKUE GLIYUCIUMEIbHbIE
3ampamol u 6ONRPOCHL 006EPUs CO CMOPOHBL nompeodumeneil. Bydyuiee unnosayuit 6 oonacmu Kopmog 014 00MauwtHux
Jcueomuulx, ocnogannvix na UH, ceazano c odvacnumvim HHU, unmezpupo6anHsimu ¢ 010KYEUHOM YenouKkamu
nOCMAGOK, MOHUMOPUHZOM 300p08bA numomues Ha ocnoge Unmepnema eeweir (IoT) u modenamu mawiunnozo
odyuenus, padbomarowyumu Ha cunmemuydeckux oauusix. Ilo mepe pazeumus mexunonouit HU dyoem uzpamo 6ce
0onee eaxcuyw ponv 6 obecneueHuu 0Oonee 0e30NACHO20, 300P06020 U NEPCOHATUUPOBAHHO20 RUMAHUA ONA
OOMAUWIHUX HCUBOMHDBIX, popmupysa Oyoyuiee Imoil UHOYCHmPUu.

KiroueBble cjioBa: MalluHHOE oﬁyqelme, KOpM Jid JOMAIIHMUX KUBOTHBIX, NEPCOHAIU3IUPO-
BAaHHOC MMTAHUE, KOHTPOJ/Ib Ka4eCTBAa, HOTpeGHTeJII)CKI/Ie npeamnouTreHus, I/ICKyCCTBeHHin/i HHTEJJICKT.

Introduction improve production efficiency, and enhance food

The pet food industry has experienced safety through automated quality checks.
significant growth over the past decade, fueled by 1.2. The Role of Machine Learning in Pet
increasing pet ownership, heightened awareness of Food Innovation
pet health, and demand for high-quality, Machine learning, a subset of Al, involves
customized nutrition. The global pet food market is the use of algorithms that learn from large datasets
projected to reach $150 billion by 2030, with a and make data-driven decisions without explicit
compound annual growth rate (CAGR) of programming. In the pet food industry, ML plays a
approximately 6% [1] This rapid expansion is crucial role in:
driven by shifting consumer preferences toward 1. Ingredient Optimization and Nutritional
organic, grain-free, and functional foods that Formulation — ML models analyze vast amounts of
address specific pet health concerns, such as nutritional data to develop well-balanced pet diets
obesity, allergies, and digestive issues [1]. As pet tailored to factors such as breed, age, weight, and
owners become more educated about animal health conditions. Predictive algorithms help
nutrition, they seek products that are not only identify optimal ingredient combinations, ensuring
palatable but also scientifically optimized for their high palatability and digestibility while minimizing
pets’” well-being. costs [2].

1.1. The Evolution of Pet Food Science 2. Quality Control and Food Safety

Historically, pet food formulation was based Monitoring — Al-powered computer vision and deep
on empirical research, industry best practices, and learning techniques detect contaminants, assess
nutritional guidelines provided by organizations ingredient consistency, and monitor food production
such as the Association of American Feed Control lines in real time, reducing the risk of defective or
Officials (AAFCO) and the European Pet Food unsafe products reaching consumers [2].
Industry  Federation (FEDIAF) [2]. These 3. Personalized Pet Nutrition and Health
guidelines ensured that commercial pet food met Prediction — ML-driven platforms integrate pet
basic dietary requirements, but they lacked health records, genetic data, and activity tracking
personalization and real-time adaptability to from smart devices to recommend customized meal
individual pet needs. Traditional manufacturing plans that address specific health conditions such
methods also relied heavily on trial-and-error as diabetes, obesity, and kidney disease [3]
testing, which was time-consuming, resource- 4. Consumer Preference Prediction and
intensive, and often resulted in suboptimal Market Insights — Al models analyze social media
formulations. With the rise of big data and artificial trends, online reviews, and purchasing patterns to
intelligence (Al), machine learning (ML) has help manufacturers understand pet owners'
emerged as a transformative tool in the pet food preferences and predict emerging market trends [3].
industry. ML-driven approaches allow for precise 1.3. Data-Driven Pet Food Development
ingredient selection, real-time quality control, One of the most significant contributions of
predictive analytics for pet health, and enhanced ML in pet food production is its ability to harness
consumer preference modeling [2]. These vast datasets from various sources, including
advancements have enabled pet food veterinary research, consumer feedback, ingredient

manufacturers to create highly customized diets,
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suppliers, and regulatory bodies. By integrating
data-driven insights, manufacturers can:

e Reduce dependency on animal testing by
simulating the impact of diet changes in silico.

e Improve sustainability by identifying
alternative protein sources, such as insect-based or
lab-grown ingredients, that provide optimal
nutrition while reducing the carbon footprint [3].

e Enhance supply chain efficiency by
predicting ingredient shortages and optimizing
procurement strategies.

1.4. The Growing Need for ML in the Pet
Food Industry

As consumer expectations for pet food
guality and transparency increase, ML has become
a vital tool in addressing industry challenges,
including:

e Regulatory Compliance — Al-driven
models ensure that ingredient compositions adhere
to AAFCO, FDA, and European regulations,
reducing the risk of non-compliance [4].

e Food Recalls and Safety Issues — Machine
learning helps identify potential contamination
risks and predict equipment malfunctions before
they occur, thereby minimizing recalls and
ensuring food safety [4,5,30]

e Economic and Supply Chain Optimization
— Predictive analytics allow manufacturers to
manage raw material costs and optimize inventory
levels based on fluctuating demand [5].

1.5. Challenges in ML Adoption

Despite its advantages, the implementation
of machine learning in the pet food industry faces
several hurdles:

1. Data Quality and Availability — ML
models require high-quality, standardized datasets,
which are often fragmented across different
sources and formats (Kim et al., 2023).

2. High Computational Costs — Training
complex Al models requires significant
computational power, which may be a barrier for
smaller manufacturers.

3. Consumer Trust and Transparency — Pet
owners are increasingly skeptical about Al-driven
food production; ensuring transparency in ML-based
decisions is crucial for consumer confidence [4].

4. Integration with Traditional
Manufacturing — Many pet food companies rely on
legacy systems that are not easily compatible with
Al-powered automation.

2. Quality Control and Safety Monitoring

Food safety is a critical concern in the pet
food industry, as contamination, spoilage, and
ingredient inconsistencies can pose serious health
risks to pets. Unlike human food, pet food is often
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produced in bulk and stored for extended periods,
increasing the likelihood of bacterial growth, mold
contamination, and nutrient degradation [6,29].
Additionally, the globalization of ingredient supply
chains makes quality control more challenging, as
raw materials may be sourced from multiple
suppliers with varying standards of safety and
consistency. To address these challenges, the pet
food industry is increasingly turning to machine
learning (ML) and artificial intelligence (Al) to
enhance quality assurance processes. ML
techniques enable real-time monitoring, early
detection of contaminants, and predictive analytics
to prevent food safety issues before they escalate
[7,28]. By integrating computer vision, deep
learning, anomaly detection algorithms, and
sensor-based quality assessments, ML significantly
improves food safety standards while reducing
waste and optimizing production efficiency.

Key ML Techniques Used in Quality Control
and Safety Monitoring

2.2.1. Computer Vision and Convolutional
Neural Networks (CNNs)

Computer vision (CV) combined with
convolutional neural networks (CNNs) is one of
the most effective ML techniques used for pet food
quality control. CNNs, a subset of deep learning,
are designed to analyze and classify images,
making them ideal for detecting physical
contaminants, assessing food texture and color
consistency, and identifying spoiled or damaged
products [7,8].

Applications for CNNs in Pet Food Safety:

Foreign Object Detection: CNNs can
automatically scan pet food images and detect
foreign objects such as plastic, glass, and metal
particles. This reduces reliance on manual
inspections, which are prone to human error.
Spoilage Detection: Image recognition models
trained on thousands of pet food samples can detect
early signs of mold, discoloration, or texture
degradation. This prevents contaminated products
from reaching the market. Automated Label
Inspection: CNN-based systems verify that labels
contain accurate ingredient information, expiration
dates, and regulatory compliance details.

2.2.2. Support Vector Machines (SVMs)
for Chemical Composition Analysis

Support Vector Machines (SVMs) are
widely used in the food industry for classifying and
analyzing food composition based on chemical
properties [9]. In the pet food industry, SVMs play
a key role in: Ingredient Verification: SVMs
process spectral data from near-infrared (NIR)
spectroscopy to confirm ingredient authenticity
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and detect adulterants. Nutrient Content
Classification: ML models analyze food samples to
ensure they meet nutritional specifications for
protein, fat, fiber, and vitamin content. Microbial
Contamination Detection: SVM classifiers can
detect harmful bacteria such as Salmonella and E.
coli in raw materials and finished products.

2.2.3. Anomaly Detection Algorithms for
Supply Chain Monitoring

Anomaly detection algorithms play a crucial
role in identifying irregularities in the pet food
supply chain. These ML models can process large
datasets from multiple sources (e.g., ingredient
suppliers, production lines, storage facilities) to
detect deviations from expected patterns [9,27].

Applications for Anomaly Detection in Pet
Food Safety:

Supply Chain Fraud Detection: ML
algorithms monitor ingredient shipments and flag
suspicious activity, such as mislabeled ingredients
or unauthorized substitutions. Temperature &
Storage Condition Monitoring: IoT sensors collect
real-time data on storage conditions, and anomaly
detection models predict potential spoilage due to
temperature fluctuations. Early Detection of
Equipment Malfunctions: Predictive maintenance
algorithms analyze machine performance data to
identify potential breakdowns that could lead to
production defects.

2.4. Consumer Preference Prediction and
Market Insights

Understanding consumer behavior and
preferences is essential for pet food manufacturers
aiming to stay competitive in an increasingly
dynamic market. The pet food industry has seen a
shift toward premium, organic, grain-free, and
functional pet foods that cater to specific health
needs, including weight management, allergy
control, and digestive health [10,26]. Pet owners
today are more informed and selective, relying on
online reviews, social media, and expert
recommendations to make purchasing decisions.
Machine learning (ML) has revolutionized market
analysis by leveraging big data from e-commerce
platforms, customer reviews, social media
discussions, and sales records to predict consumer
demand. ML-driven models can analyze vast
amounts of textual and numerical data to identify
emerging trends, assess customer sentiment, and
provide personalized product recommendations.
These insights help manufacturers optimize
product development, improve  marketing
strategies, and enhance customer satisfaction
[10,11,25].
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Key ML Techniques Used in Consumer
Preference Prediction

2.4.1. Sentiment Analysis Using Natural
Language Processing (NLP)

Natural Language Processing (NLP) is a
subfield of ML that enables computers to
understand and interpret human language.
Sentiment analysis applies NLP techniques to
analyze  customer reviews, social media
discussions, and forum posts to gauge consumer
satisfaction and product perception [11,24].

Applications for Sentiment Analysis in
Pet Food Industry:

o Identifying ~ Consumer  Preferences:
Extracts key themes from product reviews (e.g.,
taste, ingredients, packaging) to determine what pet
owners value most.

e Trend Prediction: Detects shifts in
consumer demand, such as increasing preference
for high-protein, hypoallergenic, or plant-based pet
foods.

» Brand Reputation Management: Monitors
customer feedback to assess brand perception and
address concerns proactively.

2.4.2.  Collaborative
Personalized Recommendations

Collaborative filtering is a Machine learning
technique commonly used in recommendation
systems. It analyzes consumer purchase histories,
browsing behavior, and preference patterns to
suggest personalized pet food products [11,25].

Applications for Collaborative Filtering in
the Pet Food Industry:

o Customized Product Suggestions:
Recommends pet food based on past purchases and
preferences of similar customers.

e Cross-Selling and Upselling: Suggests
complementary products such as supplements or
treats based on a pet owner’s purchase history.

e Customer Retention Strategies: Uses
behavioral data to identify at-risk customers and
offer promotions or loyalty incentives.

2.4.3. Predictive Analytics for Market
Trend Forecasting

Predictive analytics uses ML algorithms to
analyze historical sales data, customer preferences,
and economic factors to forecast future demand
[11,24] (Table-1).

Applications of Predictive Analytics in Pet
Food Industry:

e Demand Forecasting: Predicts on which
products will be in high demand based on seasonal
trends and economic shifts.

Filtering  for
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e Inventory Optimization: Prevents
overstocking or understocking by aligning
production with forecasted demand.

Table 1. ML Techniques for Consumer Preference Prediction

e Price Optimization: Determines the best
pricing strategy based on competitor analysis and
customer purchasing behavior.

| ML Technique ||

Application

||Accuracy|| Industry Use |

|Sentiment Analysis (N LP)“

Analyzing customer reviews

|| 92% ||Consumersatisfaction assessment|

| Collaborative Filtering |[Personalized product recommendations|| 88% || Al-driven pet food suggestions |

| Predictive Analytics |

Demand forecasting

|| 91% || Market trend analysis |

3. Challenges in Implementing Machine
Learning in Pet Food

The integration of machine learning (ML) in
the pet food industry has demonstrated significant
potential in optimizing ingredient formulation,
quality control, supply chain monitoring, and
consumer behavior analysis. However, despite its
advantages, the widespread adoption of ML faces
several challenges. These challenges include data
limitations, regulatory compliance, computational
costs, and consumer trust. Addressing these issues
is crucial for fully leveraging the benefits of Al-
driven pet food innovation.

3.1. Data Limitations: The Need for High-
Quiality, Labeled Datasets

One of the most significant barriers to
implementing ML in pet food is the availability and
quality of training data. ML models require large,
well-annotated  datasets to make accurate
predictions regarding ingredient optimization, food
safety, pet health, and consumer preferences
[12,13,23]. However, data collection in the pet
food industry is fragmented, making it difficult to
train robust Al models.

Key Challenges with Data in the Pet Food
Industry:

1. Lack of Standardized Datasets:
Unlike human nutrition, there is limited structured
data on pet-specific dietary needs, making it
difficult for ML models to generalize across
different breeds, ages, and health conditions.

2. Data Silos &  Proprietary
Information: Many pet food companies restrict
access to proprietary datasets, limiting cross-
industry collaboration.

3. Scarcity of Labeled Training Data:
Annotating large datasets, such as images for
defect detection or veterinary health records for

predictive nutrition, is labor-intensive and
expensive.
4. Ethical & Privacy Concerns: The

collection of pet health data from smart devices
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(such as 10T pet feeders and wearables) raises data
privacy concerns.

Potential Solutions:

o Data Sharing Initiatives: Encouraging
collaborative Al models where pet food
manufacturers share anonymized datasets to
improve overall ML accuracy.

o Synthetic Data Generation: Al-generated
synthetic datasets can help train ML models in the
absence of real-world labeled data [13,14].

o Federated Learning: Instead of requiring
centralized datasets, federated learning allows Al
models to train across multiple decentralized
databases, improving accuracy while preserving
privacy [14,22].

3.2. Regulatory Compliance and Ethical
Considerations

The pet food industry is subject to strict
regulatory guidelines that dictate ingredient safety,
nutritional standards, and labeling transparency.
ML-based formulations and quality control
mechanisms must comply with these regulations to
ensure food safety and avoid legal risks [14,15,21].

Key Regulatory Challenges:

1. Al-Generated Formulations Must
Meet Regulatory Standards: ML  models
optimizing pet food formulations must adhere to
AAFCO (Association of American Feed Control
Officials), FDA (U.S. Food and Drug
Administration), and FEDIAF (European Pet Food
Industry Federation) guidelines.

2. Black-Box Al Decisions: Many
ML models, especially deep learning networks,
operate as "black boxes,” meaning they make
decisions without human-explainable reasoning.
This lack of transparency can make regulatory
approval difficult [14,20].

3. Risk of Bias in Al Models: If ML
models are trained on biased datasets, they may
produce inaccurate or non-compliant nutritional
recommendations, leading to health risks for pets.

Potential Solutions:
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e Explainable Al  (XAl): Developing
interpretable ML models that regulators and
nutritionists can audit to ensure compliance
[15,19].

o Automated Compliance Checks: Using
Al-driven regulatory compliance systems to
automatically validate ingredient formulations
against pet food safety guidelines.

o Ethical Al Frameworks: Implementing Al
ethics principles to ensure fair, unbiased, and

transparent  decision-making in pet food
formulations.
3.3. Computational Costs and

Infrastructure Requirements

ML models, particularly deep learning
algorithms used for computer vision, NLP, and
predictive  analytics, require  significant
computational power, data storage, and
infrastructure [15]. This presents a major barrier,
particularly for small and medium-sized pet food
manufacturers that lack Al expertise or access to
high-performance computing resources.

Key Challenges with Al Infrastructure:

1. High Costs of Al Model Training:
Training deep learning models can require cloud
computing resources or powerful GPUs, increasing
operational costs.

2. Scalability Issues: Al-driven pet food
production needs to be scalable across different
production facilities and ingredient suppliers.

3. Integration with Legacy Systems: Many
pet food companies rely on traditional
manufacturing equipment that is not compatible
with Al-based automation.

Potential Solutions:

e Cloud-Based Al Services: Using cloud-
based ML platforms (Google Cloud Al, AWS ML)
to reduce on-premises infrastructure costs.

e Edge Al for Real-Time Processing:
Deploying lightweight Al models that can process
data locally on loT sensors instead of relying on
expensive cloud computing [16].

o Hybrid Al Models: Combining rule-based
automation with ML algorithms to optimize
computational efficiency while ensuring cost-
effectiveness.

3.4. Consumer
Transparency

Despite ML’s potential in personalized
nutrition, safety monitoring, and quality assurance,
pet owners may be skeptical about Al-driven pet
food recommendations [16].  Establishing
consumer trust is essential for the successful
adoption of Al-powered pet food innovations.

Key Consumer Trust Challenges:

Trust and Al
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1. Transparency in Al Decision-
Making: Many pet owners want to understand how
Al-powered pet food formulations are created
before trusting them.

2. Concerns About Artificial
Ingredients: If Al models recommend alternative
proteins or synthetic ingredients, consumers may
hesitate to adopt such products.

3. Data Privacy Concerns: ML
models analyzing pet health data need to comply
with data privacy regulations, similar to human
health data protection laws.

Potential Solutions:

e Human-Al Collaboration: Combining Al
insights with human pet nutritionists to improve

consumer confidence in Al-driven dietary
recommendations.
e Education and Awareness: Providing

transparent explanations about how Al models
select pet food ingredients and ensuring that ethical
sourcing is a priority.

e Consumer-Centric ~ Al:  Implementing
explainable recommendation systems, allowing pet
owners to adjust Al-generated diet plans based on
personal preferences.

4. Future Directions and Opportunities

As Al adoption in the pet food industry
continues to grow, emerging technologies such as
blockchain integration, loT-enabled smart feeding
systems, and Al-powered pet health monitoring
will drive innovation.

Key Future Research Areas:

1. Explainable Al for Ingredient
Optimization: Developing more interpretable ML
models to create transparent, data-driven pet food
formulations.

2. Real-Time Pet Health Monitoring & Al-
Based Diet Adjustments: Using wearable pet health
devices to monitor pet activity, digestion, and
overall health, adjusting diet recommendations in
real-time [17].

3. Al-Powered Smart Feeders: Integrating
ML models into loT-based smart pet feeders that
automatically dispense personalized meals based
on a pet’s health data.

4. Synthetic Data to Overcome Data
Scarcity: Al-generated synthetic datasets can train
ML models when real-world labeled data is
insufficient [17,18].

Conclusion

Machine learning is revolutionizing the pet
food industry by enhancing ingredient formulation,
quality control, and consumer preference
prediction. However, challenges such as data
limitations, regulatory compliance, computational
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costs, and consumer trust must be addressed for
full-scale Al adoption. The future of Al-powered
pet food innovation lies in explainable Al,
blockchain-enhanced supply chains, loT-based pet
health monitoring, and synthetic data-driven ML
models. As technology continues to evolve, Al will
enable safer, healthier, and more personalized
nutrition for pets, transforming the pet food
industry for years to come.
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PROTEOLYTIC ENZYMES FOR IMPROVING THE PROPERTIES OF
MEAT PRODUCTS FROM NON-TRADITIONAL RAW MATERIALS
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In this scientific article the influence of enzymatic treatment on the quality of meat products from non-
traditional raw materials (camelina, horse meat, mutton, beef) was studied. Bromelain (0.5-0.2%), papain (0.1-0.3%)
and ficin (0.1-0.5%) as well as their combination were used as enzymes. To improve functional and technological
characteristics, a multicomponent brine containing plant components (sea buckthorn powder, pumpkin powder and
goji berry extract, rosemary extract), plant enzymes, phosphates and protein hydrolysates were used. The results
showed that the use of enzymes contributed to the softening of the meat structure, improving the juiciness and
tenderness of the product. The most pronounced effect was observed in samples treated with papain, while ficin had
the greatest effect on mutton and beef. The study of pH dynamics showed that without enzyme treatment, pH increased
to 6.67 after 5 days, indicating initial signs of spoilage. At the same time, the combined application of enzymes kept
the pH at a stable level (6.20), which helped to extend the shelf life of the product. Thus, the use of proteolytic enzymes
in combination with multicomponent brine improves the texture, organoleptic characteristics and functional and
technological properties of meat products, which can be recommended for industrial production.

Keywords: enzyme preparations, goji berry extract, dietary fibre, camel meat, inoculation.

NPOTEOJUTUYECKHUE ®EPMEHTHI JIJIA YIYUIIEHUSA CBOMCTB MSACHBIX
MNPOAYKTOB U3 HETPAJJUIIMOHHOI'O ChIPHA

M.O. KO)KAXUEBA, M.O-A. KAJI[JAPBEKOBA*, A.K. KYPMAHBEKOBA

(AO «AnNMaTHHCKHUIi TEXHOJOTHYeCKUIl YHUBEPCUTET,
Pecnyosiuka Ka3zaxcran, 050012, r. Aamarsl, yi. Tose 6u, 100)
DekTpoHHas ouTa aBTopa-koppecnonaenta: kaldarbekovam@mail.ru*

B oannoii nayunoii cmamove uszyueno eausHue hepmeHmMAmusHou 00PAGOMKU HA KAUeCmEo MIACHBIX
RPOOYKMO8 U3 HEMPAOUUUOHHOZ0 MACHOZ20 CbIpbs (6epOIIONCAMUNHA, KOHUHA, dapaHuHa, 206sduna). B kauecmee
epmenmos ucnonvzosanu opomenaun (0,2—0,5%), nanaun (0,1-0,3%) u Quyun (0,1-0,5%), a maxxnce ux
KomoOunauyuio. s yayuwenus (DYHKUUOHAIbHO-MEXHOI0ZUMECKUX — XAPAKMEPUCHUK npumMeHsIu
MHO2OKOMROHEHNIHbLIL PACCOJI, COOEPHCAWUT PACHUMETbHbIE KOMHOHEHMbL (NOPOUWLIOK 00/1enuxu, MuvlK6eHHbL
ROPOWLOK U IKCHIPAKM 200 200U, IKCHIPAKM PO3MAPUHQ), pacmumenbHble (epmenmol, pochamot u dexosvle
euopoauzamel. Pesynomamol noxazanu, umo UcCnonb3oeaHue (QHepmMeHmos CnOCOOCMEOBANO PA3ZMAZHEHUIO
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CHPYKMYPbL MACA, YIYUUWIEHRUIO COYHOCIU U Hedchocmu npooykma. Haubonee evipasicennolii 3¢hghexm naoniooanca
y 00pa3zyos, 06padoOmMaHHbLIX NARAUHOM, M020A KAK YUUUH OKA3b18Al HAUDObULEE 6TUAHUE HA OAPAHUNY U 206A0UHY.
Hccneoosanue ounamuxku pH nokazano, umo 6e3 gpepmenmuoii oopadomru pH yeenuuueancs 0o 6,67 uepes 5 ouelil,
YUMo ceuOemenbCmeosano 0 HA4AIbHLIX HPUSHAKAX nopuu. B mo ice epema KomOunupoeannoe npumenenue
epmenmos noszeonano yoepycusamv pH na cmaounvnom ypoene 6,20, umo cnocod6cmeosano npooieHul0 cpoxa
xpanenusa npooykma. Taxkum o6pazom, npumeneHue nPOMeOIUMUUECKUX (DEPMEHMOE 6 COUYemaHuu ¢
MHOZOKOMROHEHMHBIM PACCONIOM YIyYuidem MmeKcmypy, OpzaHoienmuueckue NoKazamenu u (QYHKYUOHATbHO-
mexHo102u4ecKUe CEOIiCIEa MACHBIX HPOOYKMO8, UMO MOMCem Oblmb PEKOMEHO08AHO ONA NPOMBIUMIEHHO20
npouszeoocmea.

KaioueBbie cioBa: (epMeHTHbIE NpenapaTtbl, IKCTPAKT SroJ TrOI:KH, MHIIEBbIe BOJOKHA,
BepOJII0KATHHA, HHbEIUPOBaHUE.

AI9CTYPII EMEC INUKI3AT HEI'BIHAE ET OHIMAEPIHIH KACUETTEPIH KAKCAPTY
MAKCATBIHIA ITPOTEO/IMTUKAJIBIK ®EPMEHTTEPII TAUJAJIAHY

M.O. KOYKAXUEBA, M.O-A. KAJIJAPEEKOBA*, A.K. KYPMAHEEKOBA

(«AJIMaTBI TEXHOJIOTHSVIBIK YHHBepcuTeT» AK,
Kazakcran Pecnyosiukacoi, 050012, Asmarsl K., TeJie 6u keui., 100)
ABTOpP-KOPPECTIOHICHTTIH 31eKTpoHIbIK momTackl: kaldarbekovam@mail.ru*

byn evinvimu makanaoa pepmenmamuemi oHoeyoin, 0acmypiai emec wuKizamman (myiie emi, HcolaKbl emi,
Kol emi, cublp emi) anvinean em OHIMOeEpiniy canacvina acepi 3epmmendi. Pepmenm peminde opomenaun (0,5-
0,2%), nanaun (0,1-0,3%) ocone ¢uuyun (0,1-0,5%), conoait-ax onapovly KOMOUHAUUACL KOIOAHDBLIODL.
DyHKYUOHAIObI-MEXHOTOZUANBIK, CURAMMAMANAPLIH  JHcaKcapmy yulin ociMOiK Komnonenmmepi (Wblp2anak;
YHmMazol, acKadaxK YHMA2bl MHCOHE 200MCU IHCUOCKMEPIHIH CbIZLIHObICLL, 2YAUIemeH CbIbIHOBICHL), OCIMOIK
hepmenmmepi, pocpammap scone aKyvisz 2udponuzammapul 6ap KONKOMROHEHMMI MY30blK KONOAHbLI0bL. 3epmmey
Hamuicenepi hepmenmmepoi Ko10any emmity KEpoliblMblH HCAKCAPMBIN, WIBIPLIHOBLIbIZbL MEH HCYMCAKMbBLIbIZbIH
apmmulipyza viknan ememinin kopcemmi. Ey aiikbin acep nanaunmen onoenzen ynzinepoe d6aiikanovl, an puyun Ko
emi men cuvlp emine anazypavim Kyuimi acep emmi. pH ounamukacvin 3epmmey hpepmenmmik onoeyciz pH 5 kyn
iwminoe 6,67-2ce Oenlin apmranvin Kopcemmi, Oyn emmin OY3vlAYbIHbIY Oacmankpl Oenzinepine calikec Keneoi.
Convimen kamap, hepmenmmepodiyy komobunayusacor pH Oenzeiiin mypaxmul Oenzeitoe (6,20) ycman mypyea
MYMKIHOIK 0epoi, Oyn em OHIMIHIN caKmay mep3imin yzapmyza viknan emmi. Ocvliaiiuia, npomeoIumMUKAIbIK
epmenmmepoi konkomnonenmmi my30viKnen 0ipze Ko10any em OHIMOEPIiHiH KEPbLIbIMbIH, OP2AHOIeNMUKATbIK
Kopcemkiwimepin jeane QYHKYUOHAIObI-MEXHON0ZUATIBIK KACUEHMEPIH JHcaKcapmaovl, OHepKICinmiK oHOipicme
K0J10aHy2a YCbIHbLIAObIL.

Herisri ce3nep: ¢pepMeHTTIK npenaparrap, rofAxu KujJeri IKCTPAKThl, TAFAMIBIK TAJILIBIKTAP,
Tylie eTi, HHbeKIHUAIAY.

Introduction reduced to their stability during heat treatment,

The growing standard of living of the ability to form gels and increase moisture- and fat-
population in conditions of deficiency of proteins binding ability of the meat system as a whole.
of animal origin has caused intensive development These properties should be taken into account
of a new direction in the technology of meat when selecting certain protein plant ingredients
products, which consists of the optimal and brought in line with the properties of the raw
combination of both meat and non-meat (primarily materials used [1].
vegetable) protein-containing food components to World experience shows the advisability of
obtain high-quality and biologically nutritious food using enzyme preparations of plant, animal and
products [1]. microbiological origin, which have proteolytic

Plant-protein compositions provide the activity and are able to partially hydrolyse meat
formation of organoleptic characteristics and proteins with an increased content of connective
structure formation of meat and vegetable tissue [2].
products; they are good surfactants and reduce the Improvement of taste, aroma and
interfacial tension of minced meat. Functional consistency of meat, stabilisation of its colour,
properties of high-protein vegetable ingredients are acquisition of specific properties in the process of
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technological processing largely depend on the
content of enzymes in meat. Meanwhile, muscles
of farm animals are characterised by low
concentration of intracellular enzymes. Some
anatomical parts of the carcass are characterised by
an increased content of connective tissue. This
causes the toughness of such meat and its slow
ripening [3].

Enzyme preparations introduced into the
raw material provide an analogous effect of protein
structure transformation to the autolytic one, while
the meat ripening process under their influence is
3-5 times faster and ends in a shorter time. Enzyme
preparations differ in specificity of influence on the
basic proteins of meat - myosin, collagen and
elastin. Under the influence of enzymes there are
significant changes in meat proteins and,
accordingly, the system of extractive substances,
which ultimately predetermines the formation of
the required consistency (tenderness), the level of
water-binding and adhesive ability, taste and odour.

This article reviews the main enzyme
preparations of plant origin used in meat
processing, as well as the influence and impact on
the quality of meat product from non-traditional
raw materials.

Bromelain, papain and ficin (also spelled
fikain) are cysteine proteases (EC 3.4.22), often
referred to as thiol or sulfthydryl proteases. They
are endopeptidases with low substrate specificity
and are able to catalyse the hydrolysis of a wide
range of chemical bonds (peptide, amide, ester) [4].

Bromelain is a mixture of cysteine proteases
isolated from the stem (EC 3.4.22.32, 24.5 kDa)
and fruit (EC 3.4.22.33, 25 kDa) of pineapple
(Ananas comosus) [4, 5] are pH 5.0-7.0 and 50 °C
[4,5]. It should be noted that a wider range
(optimum at pH 6.0-8.5 and 50 to 60 °C) was
described by Grzonka et al [3]. The proteolytic
activity of bromelain is of great interest for
numerous applications, mainly in food products
[6]: in the baking industry - to improve dough
relaxation and uniform rise, and to produce
hypoallergenic flour [6, 7], [8], [9]; in tenderisation
- as a hydrolysing agent for meat, oysters, chicken,
fish and squid [4]; anti-browning agent to prevent
fruit browning and phenol oxidation [4]; in alcohol
production - to increase the protein stability of beer
[4]; in animal feed production - to assess protein
degradation in ruminant feeds [4]; in winemaking -
to stabilise white wine (including immobilised
bromelain) [4, 5, 6, 7, 8]. Bromelain cleaves
myofibrillar proteins and collagen and causes
excessive tenderness in meat [9]. It is estimated
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that 95% of enzymes used in the USA are derived
from plant proteases such as papain and bromelain,
while microbially derived tenderisers are not
widely used [10].

Papain (EC 3.4.22.2) is a cysteine protease
derived from the latex of papaya (Carica papaya),
which is believed to play a physiological role in
plant defence against insects [11]. Papain has been
shown to have high enzymatic activity over a wide
range of pH (5.0-8.0) and 65 °C; its molecular mass
is 23 kDa. In the active site, Cys25 and His159 are
two important residues for protease activity [11].
Papain is inactivated at 90 °C. The enzyme activity
is reduced by pressure, especially at high pressure
(800 kPa) and temperature (60 °C), possibly due to
oxidation of the thiolate ion in the active site [12].
Papain is widely used as a common ingredient in
brewing and meat processing [11]. As a protein
digesting agent, papain is used to combat dyspepsia
and other gastrointestinal disorders [11, 12]. The
addition of ginger and papain powder improved the
physicochemical and sensory properties of camel
patties [11]. The recommended dosage of papain
for meat tenderisation is 0.6%, which results in
improved texture and meat quality. Exceeding the
dose may affect the quality and texture of meat
[11]. Some studies have reported the effect of
different concentrations of papain on the
development of proteolysis and sensory
characteristics of dry sausage [11].

Ficin (EC 3.4.22.3, 26 kDa) is obtained from
the latex of Ficus glabrata, Ficus anthelmintica, and
Ficus laurifolia [4, 12]. The maximum activity of
ficin is achieved in the pH range of 4.5-8.0 and
temperature range of 45-65 °C [4]. Like other
cysteine proteases, ficin requires cysteine or other
reducing agents for activation. The enzymes have
a broad specificity towards hydrophobic amino
acid residues. Ficin is irreversibly inactivated by
strong oxidising agents and iodoacetate. The
enzyme is inhibited by weak oxidising agents and
divalent metals, but the inhibition can be reversible
[13]. Ficin is a well-known plant protease used for
meat tenderisation [14], milk coagulation in cheese
production or peptide synthesis [15].

Thus, the aim of this study was to investigate
the effect of treatment with special enzyme
preparations of plant origin (bromelain, papain,
ficin) as part of a multicomponent brine of goji
berry extract, rosemary extract, pumpkin powder,
sea buckthorn powder on organoleptic and
functional-technological properties of meat raw
materials.
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Materials and research methods

The objects of the study were selected as
follows: camel, horse, beef, and mutton. Enzymes
(bromelain, papain, ficin) were used to accelerate
meat ripening.

For the multi-component brine the following
were used:

Main components:

Chilled water (2-4°C), nitrite salt (0.5-
0.6%), sugar.

Functional components:

Phosphates  (sodium tripolyphosphate,
pyrophosphate) (0.3-0.5%), protein hydrolysates
(collagen, whey protein) (0.5-1%).

Plant Ingredients:

Pumpkin powder (source of dietary fibre,
retains  moisture), sea buckthorn powder
(antioxidant, improves taste and colour), goji berry
extract (liquid) and rosemary extract (liquid).

Enzymes to improve texture and maturation
of meat:

1. Bromelain (0.2-0.5%) - enzyme from
pineapple, softens muscle fibres, improves
juiciness.

2. Papain (0.1-0.3%) - an enzyme from
papaya, accelerates meat ripening, improves
tenderness.

3. Ficin (0.1-0.5%) - enzyme from figs,
improves softness and loosens connective tissue.

Technology of brine preparation and
application:

1. Brine preparation

Brine preparation includes heating 30% of
water to 40-45°C and dissolving phosphates, salt,
sugar. In the prepared solution we add enzyme,
according to the recipe brine, protein hydrolysate,
pumpkin powder, sea buckthorn powder, goji berry
extract, rosemary extract, according to the
developed recipes. Then to this brine bring the
remaining amount of cold water 70%, brine to
homogeneity, until the complete dissolution of the
auxiliary ingredients, and cooled to 2-4 ° C, brine
filtered.

2. Salting of raw meat

Prepared pieces of meat raw material were
injected with brine, using a single-needle syringe,
in the amount of 15-20% of the weight of meat raw
material.

3. Maturation of meat raw material in brine

Further injected pieces of meat raw material
were placed in containers and poured the remaining
brine in the amount of 70%. The salted meat raw
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material is kept in various containers, allowed by
the current normative documents, in a refrigerated
chamber, at that the temperature of meat raw
material should not exceed the temperature of 0-
40C, during 24-48 hours.

4. Massaging of salted meat raw material

Massaging of salted meat raw material was
carried out under vacuum in a tenoriser for 3 hours
with the addition of 10% of multi-component brine in
2 stages, according to the following mode of rotation:
stage 1 (1 hour) - rotation for 20 minutes at 16 rpm,
20 minutes of rest; stage 2 (2 hours) - rotation for 20
minutes at 10 rpm, 20 minutes of rest).

Methodology for the determination of pH
in meat products:

Before starting the measurement, it was
taken into account that enzymes can affect the pH
level, as they partially hydrolyse proteins and
release amino acids. Further, after meat treatment
with multi-component brine, meat samples (50-100
g) were taken from different areas, as brine
distribution can be heterogeneous. We divide the
samples into surface and deep layers. The cooled
meat was incubated at 20°C for 30 min before
measurement.

The pH was measured by direct basic
contact method. We insert the needle electrode
directly into the meat to a depth of 1.5-2 cm. Then
wait for the reading to stabilise (10-30 seconds).

It is recommended to measure pH at
different stages of processing to assess how the
acid-alkaline balance changes during the
application of enzymes.

Results and discussions

The application of bromelain enzyme in
concentration of 0.2-0.5%, papain in concentration
(0.1-0.3%), ficin in concentration (0.1-0.5%) and
in combination with multicomponent brine had a
significant effect on the quality of the finished meat
product. (Table 1). Proteolytic enzymes,
contributed to the hydrolysis of muscle fibre
proteins, which improved the texture of the meat.
Due to the action of bromelain, the meat texture
became softer, which improved the consistency of
the meat product. This is especially important as
we used tougher types of meat (camel meat, horse
meat). The enzymes contributed to the destruction
of connective tissues, which resulted in improved
juiciness and softness of the meat. The greatest
effect was observed in samples treated with papain,
while ficin had a more pronounced effect on lamb
and beef.
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Table 1. Composition of investigated samples of meat products

Ne | Typeofmeatraw | Plantcomponents of Enzymes Enzyme
material the brine concentration (%)
1 Camel meat Goji berries, rosemary, Bromelain 0,5-0,2
Horse meat pumpkin powder, sea
Lamb buckthorn powder
Beef
2 Camel meat Goji berries, rosemary, Papain 0,1-0,3
Horse meat pumpkin powder, sea
Lamb buckthorn powder
Beef
3 Camel meat Goji berries, rosemary, Ficin 0,1-0,5
Horse meat pumpkin powder, sea
Lamb buckthorn powder
Beef
4 Camel meat Goji berries, rosemary, Bromelain 0,1-0,5
Horse meat pumpkin powder, sea Papain
Lamb buckthorn powder Ficin
Beef
The use of bromelain also affected the shelf nutritional  characteristics, which opens up

life of meat products, reducing the risk of
microbiological contamination due to accelerated
penetration of salt and other preservatives, which
increased the stability of the product under storage
conditions. The use of papain and ficin in
combination with a multi-component brine with
plant extracts and powders has been shown to be
effective in improving the quality of meat products
from non-traditional raw materials. The main
effects include improvement in texture and
juiciness of meat as well as increase in its
functional value. The technology, including
enzymatic treatment and the use of plant extracts,
can be the basis for the creation of new types of
meat products with improved flavour and

Table 2. Determination of meat product pH

prospects for expanding the range and improving
the quality of products in the meat industry.

The study determined pH in meat products
without enzymes and with bromelain+fatin+papain
enzymes (Table 2). At the initial stage (0 hours),
the pH of all samples is between 6.00-6.28, which
is slightly above the normal range (5.4-6.2) but
acceptable for fresh meat. After 12 and 24 hours,
the pH gradually increases in all samples, which is
due to enzymatic hydrolysis of proteins and
accumulation of free amino acids. After 5 days, pH
continues to increase, with the most pronounced
increase observed in the second sample (6.67),
which exceeds the normal level and may indicate
the initial signs of spoilage.

Ne pH after

0 hours

Type of meat raw material

pH after 12

hours

pH after 5 Normal

days

pH after 24
hours

1 Camel meat 6,03
Horse meat
Lamb

Beef

6,13

6,29 6,39

2 Camel meat 6,28
Horse meat
Lamb

Beef

6,37

6,47 6,67

3 Camel meat 6,02
Horse meat
Lamb

Beef

6,12

6,31 6,39

4 Camel meat 6,0
Horse meat
Lamb
Beef + Bromelain
Papain
Ficin

6,11

6,15 6,20 5,8-6,2
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In the fourth sample (with bromelain, papain
and ficin), pH remains the most stable and closer to
the normal range after 5 days (6.20). This indicates
a controlled process of enzymatic degradation of
proteins without excessive accumulation of
alkaline products. In the second sample (without
enzymes), the pH reaches 6.67, which is much
higher than normal. This may indicate the initial
processes of microbiological decomposition,
especially during long-term storage. The optimal
option is to use a combined enzyme preparation
(bromelain, papain, ficin) to keep the pH stable and
avoid a sharp increase in acid-base balance,
potentially extending the shelf life. Without
enzyme treatment, there is a tendency for the pH to
increase significantly, which can negatively affect
the texture, flavour and safety of the meat product.

Conclusion

The results of the study showed that the use
of enzyme preparations (bromelain, papain, ficin)
in combination with multicomponent brine has a
significant effect on the quality, texture and
functional and technological indicators of meat
products from non-traditional raw materials
(camelina, horse meat, mutton, beef). Enzymatic
treatment promoted the destruction of connective
tissues, which led to an increase in softness and
juiciness of meat. A particularly pronounced effect
was observed with bromelain, which softened
muscle fibres and improved consistency. Papain
was most effective in improving meat tenderness,
while ficin had a more pronounced effect on the
texture of lamb and beef.

pH stability and shelf life extension. Without
enzyme treatment, there was a tendency for a
significant increase in pH (up to 6.67 after 5 days),
which could indicate initial spoilage processes. The
combined use of enzymes (bromelain, papain,
ficin) allowed to keep the pH within the normal
range (6.20), preventing an abrupt change in the
acid-alkaline balance.

The enzymes promoted accelerated
penetration of salt and functional components,
which improved the stability of the product under
storage conditions. Increase of functional and
technological characteristics. The introduction of
enzymes in the formulation of meat products
promoted uniform distribution of multi-component
brine, which improved moisture retention and
increased the yield of the finished product. Plant
extracts (goji, rosemary, sea buckthorn, pumpkin
powder) enhanced antioxidant properties and
stabilised the colour of the meat, which had a
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positive effect on the appearance and perception of
the product by consumers.

Thus, enzymatic treatment in combination
with multicomponent brine is an effective method
of improving the texture, organoleptic and
functional-technological characteristics of meat
products from non-traditional raw materials. This
technology opens prospects for the development of
new products with improved consumer properties,
and also contributes to the extension of shelf life
and preservation of the quality of meat products.
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AKEMAIK J9HII JAKBIJITAPABIH KAHA CYPBIIITAPBIH IPI
KAPAFA APHAJIFAH KYPAMA KEM OHIIPICTHJIE TUIM/I KOJIIAHY
®

A.E. OBITBEK * C.T. KUEHFAEBA , 9.b. ACKAPFEKOB © , KK HYPIOXHUHA ™

(«AJIMATBI TEXHOJIOTMSIBIK yHUBepcuTeT» AK,
Ka3akcran Pecnyoaukacel, 050012, Aamarsl K., Tese 6u keour., 100)
ABTOP-KOPPECTIOHACHTTIH IEKTPOHABIK moinrackl: abitbek _ainur@mail.ru

Maxanaoa xncepeinikmi 0aH0i 0aKvlioapowvly icana cypvinmapol: «Kazaxcmanckas 20» Kounaxyrcyzepici,
«KasHUH3uP 80» Konakmapoinbl Kypama dcem OHOIPICIHOe KOJIOAHYOblH 3epmmey Hamuicenepi oepinzen.
doebuem depexmepin capanmay Hamudiceci OmanovlK KOHAKICyzepi CYPuInbIH Kypama yHcem OHOIpicinoe Konoany
mypansl 0epexkmepoin, azovieblH, Al KOHAKMAPLIHLL KYPAmMa Heem OHOIpicinde, Man a3vigblHOA KOJIOAHY MYpasibl
oepexkmepoin, HCOKmMbI2bIH Kopcemmi. 3epmmey Hamuicenepi enimizoe KOHAKcyzepi CYpbinmapuvii ocipy Koizd
ANbIHZAHBIH KOpcemeoi. /KeMOik KoHakKycyzepi, KOHAKMapovl CYPbINMApblHblH, MUHEPATIObIK HCIHE AMUHKBIUKDBLITObIK
KYpamuvlHbly KYypama jiHeem OHOIpicinOe Ker KOJI0aHbLIaAmbIH JHcy2epi MeH apna O0aKblioapblHbll, KYPAMbIHA HCYBIK
exenoici anvlkmanowl. /[onoi 0arKpli0apovly Qu3uKanblK-mexHono2uAIbIK Kacuemmepin anblKmay Hamusceci 0oHoi
0aKwLIOapObIl, CYCLIMAObIZbL JHCAKCHL OaKpliadapea dcamamuiiolh Kopcemmi. /[{onoi 0arKplioapoviy XuMmusiblK,
AMUHKBIUKBLIOBIK, JCOHE MUHEPAIObIK KYpaMbl AHbIKMAAO0bl. 3epmmey Hamudiceci: KoHakycyzepioezi akKywvl3
Mmonwuepi yncyeepimen canvicmuipzanoa 21,22 %, mait menwepi 5,5 % kon exenoizin, knemuamxa moawuepi 1,5 ece ken
exendicin kopcemmi. Konakoicyeepioezi akysl3 moauepi mapvimen canvicmuoipeanoa 22,8%, maii monwepi 1,53%
Kon, an Kiemuamka moauepi KonaKkmapoloa mapvimen canvicmoipeanoa 1,38 ece kon exendizin kopcemmi. /[onoi
0aKbINOapObIY, AMUHKBIUMKDBLIOBIK KYPAMbIH MAN0ay HImudceci KOHAKMAPLIHBIY, AMUHKLIUKBLIObIK KYpambl
KOHaKyicyzepice KapazanHoa KyHObl eKeHIH Koepcemmi, AZHU aybICHbIPLIIMALMbIE AMUHKbIUWKbLIOAPbL: JU3UH
Mouepi KonaKmapuloa KoHakcyzepize kapazanoa 4,62 ece, memuonun 2,05 ece, mpeonun 1,53 ece kon cakmanaowt.
3epmmey namunceci sncepzinikmi «Kazaxcmanckan 20» Konaxcyzepici, « KazHUH3uP 80» Konakmapwinsl KycKa,
JHcac manza apranan KEpama yxcemze Konoan2anod, OHvly CIHIMOINIZin ycaKcapmy yulin JcoliiyMeH 0H0ey mypaepin
KOJ10anyOblH, Kajicemmizin Kopcemeoi.

Heri3ri ce3aep: KOHAKKYTePi, KOHAKTAPBI, PU3HKATBIK-TEXHOJOTHSIBIK KACHETTEPi, XUMHAIBIK
KYPaMbl, MUHEPAIIBIK KYPaMbl, AMUHKBIIIKBLIIBIK KYPaMBI.
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PAIIMOHAJIBHOE UCITOJIB30BAHUE HOBBIX COPTOB ®YPAKHBIX KYJIBTYP IIPU
MMPOU3BOJACTBE KOMBUKOPMOB JJIAA KPYITHOI'O POT'ATOI'O CKOTA

A.E. OBITREK*, C.T. KUEHBAEBA, 3.5. ACKAPKEKOB,
JK.K. HYPI'OJKHHA

(AO «ATMATHHCKHUH TEXHOJOTH4eCKUI YHMBEPCUTET,
Pecnybdumka Kazaxcran, 050012, r. Aamatsl, yJ. Toae 0u, 100)
DnekTpoHHAs MOYTa aBTOpa Koppecmnonaenra: abitbek_ainur@mail.ru*

B cmampue npedcmasnenst pe3ynbmamsl Uccie008aHUIL NO UCNOIb306AHUIO HOBBIX COPIMOG OMEUeC8EHHbIX
dypascnvix Kynomyp: copzo «Kazaxcmanckasa 20», mozap «KasHHU3uP 80» npu npouzeoocmee KOMOUKOPMOS.
Ananu3 numepamypHpix UCMOYHUKOG NOKA3bIGACM, YIMO MAN0 C6€0eHUll N0 UCHOIb306AHUI0 OMEYECHIBEHHBIX
COpmo6 copzo npu RnpPou3eO00CHIee KOMOUKOPMOG, OMICYMICHIGYIOM C6€0eHUA RO UCHOJIb306AHUI0 M02apa Rpu
npou3eo0cmee KOMOUKOPMOG ONA KopMiaenus xcueomusix. Pesynomamul uccnedosanus nokxaswigaiom, 4umo 6
cmpane 6e0emcsa GulpaAuiUEaAHUE COPMOG COP2O. YCMANHO06IEHO, YMO MUHEPAIbHbLL U AMUHOKUCIOMHbLIL COCMAs
copzo OnU30K K MAKOGOMY KYKYpY3bl U AUMEHA, WUPOKO UCNOJIb3YEMBIX 6 KOMOUKOPMOBOM RPOU3600CHIGe.
Hccneoosanue uzuxko-mexnonozuueckux c60liCHeE 36PHOBLIX KYJIbMYp MO2apa U COP20 NOKA3A1U, YMO 3ePHOGbIE
Kylbmypol obnaoaiom xopouteil coinyuecmuvio. Onpeoenenvt Xumuueckull, aMUHOKUCTOMHbIEL U MUHEPATbHDII
cocmag 3epHosvix Kynsmyp. Pesynomamor ananuza noxazanu, umo cooepicanue 0eaKa é 3epHe copzo no cpagHeHuIo
¢ Kykypysou ooavwe na 21,22%, codepracanue yncupa na 5,5%, a maxsce cooepycanue Kiemuamku oonvuie ¢ 1,5
pasza. Cooepoicanue 6enka é 3epHe copzo nO CPAGHEHUIO C MO2apom Honvuie Ha 22,8%, cooepicanue rncupa na 1,53 %,
a cooepiicanue Knemuamku 6 3epue mozapa oonvuwie 6 1,38 pasa no cpaenenuro c copzo. Pesynomamur ananusa
AMUHOKUCIOMHO20 COCINABA 3¢PHOGLIX KYNbMYp NOKA3GIU, YN0 AMUHOKUCIOMHBLIL COCINAE MO2apa Uennee copeo,
MaK KaK cooepicum He3amenumble AMUHOKUCTIOMbL O CPAGHERUIO C COP20 8 HOIbUIEM KOIUYeCmEe: TU3UHA 00ble
6 4,62 paza, memuonuna ¢ 2,05 paza, mpeonuna ¢ 1,53 paza. Pe3ynomamul ucciedoganuii nokasaiu, 4mo npu
UCNOBb306AHUN OMeYeCmEeHHbIX ypadrchbvix Kyavmyp copzo «Kazaxcmanckas 20», mozap «KasHHHU3uP 80» npu
KOpMJIeHUU MOJI0OHAKA RIMUY, U HCUBOMHBIX HEOOXOOUMO NPUMEHANMD 6]1A20-MENI06YI0 00PAOOMKY.

KuarwueBsble ciioBa: copro, morap, GU3HKO-TeXHOJIOTHYECKHE CBOICTBA, XMMHMYECKHUH COCTaB,
MHHEpPaJTbHBII COCTAB, AMMHOKHUCJIOTHBIN COCTaB.

RATIONAL USE OF NEW VARIETIES OF FORAGE CROPS IN
THE PRODUCTION OF COMPOUND FEED FOR CATTLE

A.E. ABITBEK*, S.T. ZHIENBAEVA, E.B. ASKARBEKOV,
ZH.K. NURGOZHINA

(JSC "Almaty Technological University", Kazakhstan, 050012, Almaty, Tole bi str., 100)
Correspondent author e-mail: Abitbek_Ainur@mail.ru*

The article presents the results of research on the use of new varieties of domestic forage crops: sorghum
“Kazakhstan 20”, mogar “KazNIIZIR 80 in the production of mixed fodder. Analysis of literary sources shows that
there is little information on the use of domestic varieties of sorghum in the production of mixed fodder, there is no
information on the use of mogar in the production of mixed fodder in animal feeding. The results of the study show
that sorghum varieties are being cultivated in the country. It is established that the mineral and amino acid composition
of sorghum is similar to that of corn and barley, which are widely used in the production of mixed fodder. The study
of physical and technological properties of grain crops: mogar and sorghum showed that grain crops have good
friability. Chemical, amino acid and mineral composition of grain crops were determined. The results of the analysis
showed that the protein content of sorghum grain compared to corn is higher by 21.22%, fat content by 5.5%, and
fiber content is higher by 1.5 times. The protein content of sorghum grain is 22.8% higher than that of mogar, while
the fat content is 1.53% greater. Conversely, the fiber content of mogar grain is 1.38 times higher than that of sorghum.
The analysis of amino acid composition in grain crops revealed that mogar has a more valuable profile compared to
sorghum, containing 4.62 times more lysine, 2.05 times more methionine, and 1.53 times more threonine. Research
results indicate that when using domestic forage crops such as sorghum "*Kazakhstan 20" and mogar "KazNIIZiR
80" for feeding young birds and animals, it is necessary to apply moisture-heat treatment.

Keywords: sorghum, mogar, physical and technological properties, chemical composition,
mineral composition, amino acid composition.
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Kipicne

Kazipri ke3ge aya TemmepaTypachbiHBIH
JKOFapbUIaybl, Cy KOPBIHBIH a3al0bl KJIMMATTBIH
TEPeH O3repyiHe ocep eTim  aieMieri 0acTh
SKOJIOTHSUTBIK Moceslere aifHaJIbI.

CoHIBIKTaH TaMaK ©HEPKICiIOiHIH, JKEMIITOTT
OHJIIPICIHIH  IMKi3aTKa JEereH KaKETTUIIrH
KaMTaMachI3 €Ty YIIIH KYPFaKIIbIIBIKKA, BICTHIKKA
TO3IMIi, OHIMAUIIT] KOFapbl NaKbUIIAPIBl ©cipy
0O0JIBITT TAOBLIAIBI.

OcwlHmal makpUIIBIH  Oipi  —  JIOHIIK,
KAHTTBIK, TEXHUKAJIBIK YKOHE HKEMIIONTIK JaKbLT —
KOHAKXyrepi (copro) Oousbin Tabbiianbl. KoHak-
Kyrepi — amOeban JaKpLI.

CoHppIKTaH oJeMHIH OapIiblK eniepiHiy
FANIBIMAAPBl KAHTThl KOHAKKYTEPIire KbI3BIFYIIbI-
JBIK TYABIPYIA.

Fruteivu 3epTTeynep qoHIIK KOHAKKYTepiHi
CYTTIK JKOHE €TTiK OarbITTaFbl MallIapFa KyHAPIIbI
a3bIK peTiHAe Oepy/li YChIHAIBI,

Ojemieri KOHaKXKyrepi ecipy kesemi 60
MJTH.T., HEMeCe YKaIIbl JOHI MTaKbUIIap ecipymiH
3% Kypaiabl, SFHM OKyrepi, Oumad, Kypill,
aprajiaH KeiHri 5 opeIHIa TYP.

Konaxxyrepi (Kymait) OapibIk KOHTHHT€HT-
te, conbly imiane Llereic Adpuxana (Cynan,
Oduonus) — 26 MiIH.Ta KEpJE OcipiIyIe.

Konarokyrepinig 50% acram mesepi yH,
MakapoH eHIMAepi, aJIKOTOJbdI  CYCBIHAAp
(Adpuka sxoHe A3sus enaepiHie) eHAIpiCiHIC
a/IaMHBIH KYHJICIKTI a3bIKTaHybIHAA KOJIaHBLTY-
na, an 40-45% wmanra apHanFaH a3bIKTa (IOHII
JNaKpUIIAp, CYpJieM, TMilIeHEME, >KachUl a3bIK)
magamanansl [1].

KP BxFM ecimuik OHOIOTHsACHI MEH OHO-
TEXHOJIOTHSICHl ~ MHCTUTYTBHIHBIH  FATBIMIAPBIHBIH
3epTTeyNiepiHie KAHTThl KOHE JIOHAI KOHAKXKyre-
PiHIH e3renienikTepi OepiireH. 3epTTey HOTHXEEpI
eNIMI3MIH OHTYCTIri MEH OHTYCTIK HIBIFBICHIH/IA
KOHAKXKYTEpiHIH OTaHJBIK COPTTapblH Kacayza
MaHBI3/IbI OOIIBIT TA0BLIAIE! [2].

KonaxxyrepiHi eTTik OananaHfa apHaiIFraH
Kypama sxemre 40% geiiH, XYMBIPTKaIalThIH
TaybIkKa - 30%, kyificTi ipi kapara -16%-ra neiiin
Oupgaii MeH OKYrepiHiH OpHBIHA  €HTri3yre
OONaTHIHABIFBI 1o ieHreH [3].

Byxkinpeceiinik kyc mapyamsuisirsl F3TU
FaJILIMIApPbl  €TTIK OajlamaHaap pPaldOHBIHAA
KEMJIIK KOHAKKYTEPiIeH ajblHFaH OapJaHbl ChI-
Hajapl. ToxipuOe anabiHAa MHCTUTYTTHIH XHUMHSI-
JIBIK, 3epTXaHAChIHa Oap/IaHblH XUMUSIIBIK Kypa-
MBI aHBIKTAIABL,%: ¢y — 7,0; muki npotenH — 26,1;
MKi Kierdatka — 15,8; kyn — 2,6; mmki mait — 9,9;
A33 — 38,6; kampumii — 0,13; docdop — 0,26;
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Hatpuit — 0,024. 3eprrey HoTIXKeci OoifBIHIIA
Oamanmannap, JKYMBIPTKATIANTHIH TaybIKTap
pamonbiHa 5 koHe 10% KOHAKXKYTEpiHi EHri3y
YChIHBLIAARI [4].

Konakrapbl (Morap) XHMHUSIIBIK KYpPaMbI
OOMBIHITIA KOIITEeTeH MOHMII MaKpLIaapaaH OackiM
Tycedi. JKeMIiK KOHAaKTapbl aybICTBHIPHUIMAWTBIH
AMUHKBIIIKBUIIAPEL, KeMipcynap, MHHEPaIbl
ty3map, A, Bi, Bo, C, [, E mopymennepine Oait
KOHE aKybI3[bIK KypaMbl JIM3WH, METHOHHH,
TpunTo(aHIbl CaKTaybl OOWBIHIIA KYHIBI.

KonakrapeiasiH «CTtamora» CYpBITTBIHBIH
KYPFaKIIbUIBIKKA  TO3IMAUIITT jkoFapbl. OHBIH
KYpFaK 3aTbIHBIH eHiMmimiri — 6,86 T/ra.
Konakraper nonin OyTiH Ky#iHOE KycTap, ai
YHTaKTaJIFaH KYH/e MaJl a3bIFbIHIA KOITaHAIbI [5].

Awmepuka Kypama [lrtarrapeinga sxyrepi
MaJI a3BIFBIHIAFEI HET13T1 JaKbUT OOJIBIT TA0OBIIA b
KoHarokyrepiHi KyrepiHiH OpHBIHA KOJAaHyIa
OHBIH KOPEKTUIIlH JKYrepiMeH CallbICTBIPAIB,
eiitkeni AKIII-ta »xeMaik MakbUIIapbIH IIiH/E
HETI3r1 2HEeprus Ke3l peTiHae eHIMIUTIIr >KOFaphbl
OONFaHIBIKTAH JKYTepiHi KOJJaHaIbl, OHBI ecipy
ananpl 90 MUITMOH aKpaHbl Kypaiabl.

backa gmonmi  makepuimapmeH  (Ommaid,
TPUTHKAJE, aplma MEH JKYIrepi) CcalbICTBIpFaHaa
KOHAKXYTepIHIH MAaJJIbIH KapblH  alUJ03bIH
TyOBIPY KayIli ToMeH [6].

Herisri »skcmopTka mIbIFapaThiH HETI3Ti
JaKbUT Ougaid OONFAH/IBIKTAaH, OHBI MaJl a3bIFbIH/IA
KOJIZIaHy MOJIIIIEpi a3asi/abl JKoHe Oy JKaraail mali
a3pIFBIHIIA 0acKa Ja ISCTYPIi €M eC JaKbUIIapabl
KOJIZTaHyIbl KaeT eTemi [7].

KoHakkyrepi JOoHIHAE NPOBUTAMUH —
KapoTHH, B TOOBIHBIH BUTaMHHJEPi, ITyOWIbIi
3arrap, pubodnaBuH Oap. Kownakxyrepineri
KapoOTHH MOJIIIEPi CYPHINTHIK EpeKIIeNiri, ecipy
JKaraaibl MEH TEXHOJIOTHSACHIHA OaimaHbIcThI[8].

Konarokyrepi — sxapbIK cyirim ecimaik. O
ecipy JkarmaiibiHa Te3 OeHiMICNETIH, OTe¢ HaIap
TOTMBIPAKTap/Ia Ja KaHaraTTaHAPJIBIK OHIM Oepe/i.

KonaxxyrepiniH mimnai, Kememi, Tyci
oprypui. Ilimnini OoWbIHIIA JOMajaK, aJIMypT
TOpI3/li, Y3bIHIIAK, 9PTYPJIi TYCTi OOJBIN Kelesi.
Kenewmi GoiipiHIa OHBI ipi — aOCOMIOTTI cCamMarbl
30 rpamHan >xorapbl, oprama — 20-man 30-ra
neiiin, ycak — 20 rpamuan a3 [9].

3epmmey mamepuanoapvl men aoicmepi

3eprrey Hbicanel — Kaszak TomnbIpakTaHy
FBUIBIMH-3EPTTEY WHCTUTYTHIHAH QJIBIHFaH
«Kazaxcranckas-20»  KOHaKXyrepi  CYpBIIBL,
«KazHNN3uP 80» KoHAKTapBhI CYPHIIIEI.

OkcnepumentTik  3eprreynep ATY AK
«Oky treumeiMu Kypama jkeM OpTaNbIFBIHIIAY,
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«Taram xKayimcizairi» 3epTXaHajapblHIA TOMEH-
JIeT1 oicTepai KoJimaHa OTRIPBIT KYPTi3iii:
3epTTey anictepi: bIaFan pUIbIKTE aHBIKTAY
MemCT 13496.3-92; Kememaik canaMak II€H
Taburn Kyrtama OypeiuTel  aHeikTay MemCT
28254-2013; 1000 noHHIH MaccachlH aHBIKTAy
MEMCT ISO 520-2014; mmki npoTenH Memmepi
MeMCT 13496.4-93; mmki mait Mmemmepi MemCT
13496.15-97; mmki kineryarka memepi MemCT
13496.2; Bi, Bz, Bs, Bs, Bc. mopymennepi
MeMmCT54635-2011; kanuid, KajabLui, MarHuu
MeMCT P 51429-99, temip, mpic MemCT 30178-
96 OoiipiHmia, Meipein MeMCT 26934-86
ootipiama, Gochop MemCT-51482-99 GoiiprHina
AHBIKTAIABI. AMHWHKBIIIKBUIIBIK Kypambl M-04-
41-2005 onicTemeci OOMBIHINA AaHBIKTAIIIBL.

Konaxokyrepifie CiHIMIUTN Hamap 3aT —
IyppyH (IIMAHOTIIFOKO3MW/) CaKTalybl MYMKiH, OI
BIIbIPAY KE3IHJC CHHUJIb KBIIIKBUIBIHA aiHaia
anmazel [10].

Konarokyrepi  xemIik  KepceTkimrepi
OOWBIHINIA JKYrepi MEH apliara J>YBIK OOJBII
kenemi. 100 xr konakxkyrepi moni — 118-130
KeMJIK Oipiik, »ackul MaccackiHma — 24-25
XKEMJIK OipIik, cypiemae — 22-23 xemaik Oipiik
cakraimer [11].

Kpaxman amy ymiH A9HOIK KOHAKXyTepi
KoJimanbemiaabl, o1 Kaszakcran PecryOnukachIHBIH
CONTYCTIK aiimMarbiHza ecipinenmi. Kasipri kesme
Kazakcranna «AybUIapyanibuibIFbl TaKbUIIaphi-
HBIH TIEPCIICKTHBTI COPTTAPBIHBIH Ti3iMiHIE»
MOHIIK  KOHAKXYTepiHIH  MBIHA  COPTTaphbl
kepcerinmren: Kaszaxcranckas-20  Buxtopus-4,
Kawmpimenckoe-75, Mongasckuii-40, ITumesoe-7,
CraBporobckoe-63.

Konakrapsl mimieH, mimeHaeme, cypiem,
mien YHBIH acayaa Koijganbuianbl. KoHakTapsi-
HBIH JKachbUl Maccachl aMWUHKBIIIKBUIABIK Kypam
OOWBIHINIA TEHECTIPIArEH aKybI3bl, COHBIMEH
Katap KeMipcynap, AOpyMEHIEp, KapoTHH,
MHUKPO3JIEMEHTTEPII CakTai s [12].

Pecefinin oHTYCTITiHIET KYpFaK altMaKTap-
Jla KOHAKTapbIHBI ©CIPYTIiH MaHbI3bI 30p [13,14].

Hamuocenep scone oHvl manKpinay.

Kazak tonbipakrany F3U anpiHFaH KOHaK-
xyrepinin «Kazaxcranckas-20»  koHE KOHaK-
tapbiHblH  «KasHUW3uP 80» cypbinTapbiHbIH
(hM3UKATBIK-TEXHOJIOTHSUTBIK  KACHETTepi: BUIFall-
IOBUTBIK, KOJIEMJIK calMak, TaOufu KyjiaMa
OypbiuTel anbikTay ATY-HIH «¥H, )KapMa jKoHe
KypamMa K€M TEXHOJIOTHSCHDY 3epTXaHaChIHIA
aHbIKTanab! (1-kecre).

Kecre 1. [lonai nakpuiaapabiH (GU3HKAIBIK-TEXHOJIOTHSIIBIK KACHETTEPI

Kepcetkimrep araysi, Jouni nakpuigap
eJIeM Oipiri «Kasaxcranckas -20» «KasHUM3uP 80» koHaKTaphI
KOHAKXyTepici
blnranaeuisirsl, % 10,4 10,9
KenemMik canmarsl, r/1 768,2 680
Taburu Kynama 6ypsiusl, °C 25 23
1000 moHHIH calMarbl, T 24,5 2,82

1-kecte  HOoTWXKecl  OOHMBIHINA  JOHII
JaKbUIIAp: KOHAKXKYrepi MEH KOHAKTapbIHBIH J1a
(PU3UKAIBIK-TEXHOJIOT HSIIBIK KacuerTepi —
CYCBIMAJIJIBIFBI, )KAKChI TAaKbLIAap €KeHIH KOPCETTI.

Konarxxyrepinig «Kazaxcranckas-20»
#oHe KoHakTapbIHBIH «KasHMN3uP 80» cypsinTa-
PBIHBIH XHUMUSUIBIK KypaMbl AJIMaThl TEXHOJIOTHSI-

Kecre 2. [lonai gakpuiaapblH XUMHUSUIBIK KOPCETKIIITEpi

JIBIK YHUBEPCUTETIHIH «A3BIK-TYJIIK OHIMJIEPiHIH
Kayilci3miri MeH camachlH Oaranay FBUIBIMHE-
3epTTey» 3epTXaHACHIHIA AHBIKTAIIBI.

ol qaKbUAapAbIH XUMUSUTBIK KYPaMbl 2-
KecTee OepiireH.

Kepcerkimrep aTaysi, JoHmi nakpuzap
enreM Oipiri XKyrepi «Kazaxcranckas -20» Tapsr «KasHUN3uP 80»
KOHaKXKyrepici KOHAKTaphIChI
AKYBI3IIBIH MacCalbIK yieci, %o 9,0 10,91 10,7 13,14
MaiineiH MaccalbIK yieci, %o 4,0 4,22 3,8 3,4
KrneTuaTkaHbIH MaccalbIK yieci, % 2,2 3,31 8,7 12,01
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JocTypai moHII MaKbUIAAPIBIH XUMHUSIIBIK
KYpaMbIH KeH KOJIaHBIIMAUTBIH JIOH/T TAKbLIIap-
JIbIH XUMUSUTBIK KYPaMbIMEH CaNbICTHIPY HOTHKEC]
(2-xecte) KOHAKXKYTepimeri axKybl3 MeJepi
XKyrepiMeH canbicTeipranaa 21,22%, maii memmepi
5,5% kem ekeHAITiH, KileTYaTKa Meimepi 1,5 ece
Kell eKCHIriH kKepcerTi. KoHaKTapbelqarkl aKybI3
Meulepl TapbIMEeH calbicThipranga 22,8%, mai
memmepi 1,53% kem, anm kierdatka Memepi
KOHaKTapblia TapeIMeH caiblcThipranaa 1,38 ece
KO eKeHAIriH KOPCEeTTi.

3epTTey HOTIXKECi KOHAKTapBIHBI KYCKa, YKac
MaJlFa apHaJlFaH Kypama KeMre KONIaHFaHaa OHBIH
CIHIMIUIIIH JKakcapTy YVIIIH S>KbUIyMEH ©HICY
TYPIEPiH KOJIAHYIBIH KAXKETTITIH KOPCETEIi.

KoHarkyrepi XUMHSUIBIK KYpambl MEH
SHEPIeTUKAIBIK KYHIBUIBIFBl KaFbIHAH Kyrepire

Kecte 3. [loHai makpL1aapabiH MUHEPAIABIK Kypambl, Mr/100r

ykcac. bipak OHBIH goMi Hamap >koHE CIHIMIUTITI
TOMEH.

Tex Ty#ipuIikTey Ke3iHAeri )KbUTyMEH OHEY,
9KCTpyJepiey KypaMmblHAa KOPBITBUIybl —HaIap
3aTTapApl CAaKTAWTBIH NaKbUIIAPABIH  KOPEKTIK
3aTTapbIHBIH CIHIpLUTYiH KaKcapTaasl [15].

Jonni gakpuiaap KypambIHIaFbl MUHEPATIbI
3aTTapIbIH MeIIepi 3-kectene OepiiareH.

3-KecTe HOTIXKECI MUHEpabl 3aTTapibl
caKTaybl OOWBIHIIA: TEMIp MeJIIepi KOHAKXKY-
repijie KOHaKTapbira Kaparanaa 63,34%, MBIpbIII
10,74% >xoHe Xampluii Memmrepi 1,65 ece ke
EKCHJIIT1 KOpiHEe i, aJl MBIC MOJIIIepi KOHAKTaphiaa
KOHAK)XyrepiMeH canblcThipFania 1,65  ece,
dochop 24,4%, kammii 53,95% kem eKeHAIriH
KOPCETTi.

Ne KepceTtkimep Jonmi nakpuimap
aTaysl, «Kazaxcranckas -20» «KasHUN3uP §0»
eJIeM Oipiri KOHAKKyTepici KOHAaKTapbICHI
1 Temip 4,31+0,05 2,73+0,05
2 MBEBIpBITI 2,05+0,25 1,83+0,05
3 Maeic 0,39+0,005 0,642+0,005
4 Kanpumit 81,19+1,03 49,13+0,21
5 dochop 276,73+3 .81 344,324+0,93
6 Kanii 248,73+3,81 382,93+2,43

JoHni makpUIAapAbIH aMUHKBIIKBUIIBIK KypaMBbl 4-kecTene OepiireH.

Kecre 4. [loH/i NaKbUIAAPAbIH aMHHKBIIIKBUIIBIK KYPaMbl, MI/JT

No AMMHKBITIKBLUIAP B Jouni nakpuigap
Konakxyrepi | KoHakrapsl
1 Aprusux 0,46+0,18 1,145+0,458
2 JIusun 0,33+0,11 1,526+0,519
3 Tuposun 0,22+0,07 0,715+0,215
4 deHWIaIaHuH 0,77+0,23 0,874+0,262
5 I'uctuana 0,33+0,16 0,525+0,262
6 Jleluu+u3oeinua 1,37+0,36 1,288+0,335
7 MeTnoHuH 0,24+0,08 0,493+0,168
8 Banun 0,78+0,31 1,304+0,521
9 [MposwH 1,37+0,36 1,129+0,293
10 TpeonuH 0,53+0,21 0,811+0,324
11 Cepun 0,74+0,19 0,700+0,182
12 AJlanuH 1,46+0,38 1,097+0,285
13 Tnmuuuna 0,47+0,16 1,161+0,395
JloHai  MaKbUIIAPAbIH  aMUHKBIIIKBIIIBIK Jla KOHAaKXKyrepire Kkaparanjaa 4,62 ece, METHOHUH

KYpaMbIH TaJIJIay HOTIKECI KOHAKTAPBIHBIH aMUH-
KBIIKBIIIBIK KYpaMbl KOHAKXYTrepire KaparaHia
KYH/IbI €KE€HIH KOPCETTi, SFHU aybICTHIPBUIMANTHIH
AMUHKBIIIKBUIIAPBL: JIM3WH MOJIIEPI KOHAKTAPhI-
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2,05 ece, TpeonnH 1,53 ece koI caKTalabl.
Kopvimutnoot
3epTTey HOTHKENEpi eiMi3ie KOHaKKyrepi
CYPBINTAPBIH ©CIpy KOJIFa albIHFAaHBIH KepceTel.
Kemuik KoHaKXKyrepi, KOHAaKTapbl CYpBINTaphI-
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HBIH MHUHEPAJABIK JKOHE  aMHHKBIIIKBUIIBIK
KYpaMBIHBIH KypamMa JKeM OHIIpiCiHZe KeH
KOJIIaHBUIATHIH KYTepl MEH apra JaKbUIIapbIHBIH
KYpaMbIHa KYbIK SKECHJITT aHBIKTaJJIbI.

JoHni maxpUAapAblH XAMUSUTBIK KYPaMblH
CaNBICTBIPY HOTIKECi: KOHAKXKYTEepiZleri aKybI3
MeJIIIIepi )KyrepiMeH canbicThipranaa 21,22%, mait
Meuepi 5,5% ke eKeHAiriH, KJIeT4aTKa MeJepi
1,5 ece xem ekeHIITIH KopceTTi. KoHaKTaphIIarsl
aKybI3 MeJIIIepi TapbIMEH canblcThipranaa 22,8%,
Mait memmepi 1,53% ke, aj kjueTyaTtka mMemiepi
KOHAaKTaphbIga TapbIMEH calbIcThIpranma 1,38 ece
KO eKeHIriH KOPCEeTTi.

JoHni  makpuIIApAbIH — AMUHKBIIKBUTIBIK
KYpaMbIH TaJifiay HOTIDKECI KOHAKTapbIHBIH aMIH-
KBIIIKBIIIBIK KYpPaMbl KOHAKXYTepire KaparaHia
KYH/IbI €KEHIH KOPCETTI, SFHU aybICTHIPBUIMANTBIH
AMUHKBIIIKBUIIAPHL: JIN3WH MOJIIEPi KOHAKTaPhI-
Jla KOHaK)XXyrepire kaparanna 4,62 ece, METHOHUH
2,05 ece, TpeonnH 1,53 ece koI caKTanabl.

XKeprimikTi moHAI JaKbUILAAPABIH  OKaHA
TYpJAEpiH KYCKa, Malifa apHaIFaH Kypama >KeMm
OHJIIPICIHIC KOJJIaHY IIMKI3aT KOPBIH MOJIANTYyFa,
aKybI3JIbl IIMKI3aTTAP/AbIH IIBIFBIHBIH a3alTyFa
BIKITA €TeIl.

Anaiila KOHaKTapsl MEH KOHAaKKyTepiHi
Kac MaJiFa apHajJFaH KypaMma >KeM eHJipiciHae
KOJJaHy VIIH JKBUTyMEH 6OHJASYy OIICTepiH
KOJIIAHBII CIHIM/IUTITIH )KOFaphUIaTy KaXer.
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PAANALUAJBIK COYJIEJIEHY /KOHE KAIITAMAHBI
TBHIFBI3JAY 9AICIHIH (BAKYYMMEH HEMECE BAKYYMCBI3)
BIPJIECE KOJJAHYbIH K¥C ETIHE OCEPI

C. HYPIOVJIIET* ™ | P.V. YA}KAHOBAf , E.C. EP)JKUTUTOB ** |

IIL.H. CEKCEHBAH =

(«AJIMaTBI TEXHOJIOTUSIBIK YHUBepcuTeT» AK,
Ka3akcran Pecnyosaukacel, 050012, Anmatsl K., Tese 6u keur., 100)
ABTOP-KOPPECTIOHICHTTIH MEKTPOHIBIK momTackl: sunkar.nuradulet@mail.ru *

Kyc eminin Kayincizoizin apmmuipy jcone cakmay mep3iMin y3apmy yulin 2amma-cayneneHy JHcane molebizoay
a0icmepi, conbly iwiHOe 6AKYYMObIK Mbl2bl30ay Kon 3epmmerte dbacmaowt. Ocwvl 3epmmeyoe 2 kIp, 4 kI'p, 6 kI'p scone
8 kI'p 003a0a zamma-caynenenyoi nailoanana omoipovin, Kyc em oHOeyoi 3epmmeyze manody HcaHe OHblH 6aKyYMObIK
Kanmamaoazul HcoHe OHCbL3 PUIUKANBIK HCIHE MUKPOOUOI02UANBIK CURAMMAMANAP2A ICEPi YCbIHBLAObL, 1, 7 dcoHne
14 maynikme manoay »cypeizindi. Paouauuanviy momen oozanapwt (2 kI'p scone 4 kI'p) uzukanvix Kacuemmepeze
acep emnedi, an 0ozanwvt 6 kI p scone 8 kI'p deitin apmmuipzan Ke3oe, acipece 6axKyymcovl3 KAnmMamaoa aumapivlKmail
o3zepicmep 6010bl. Bakyymovlk Kanmama zamma-cayneneHymen oipze uauKaivlK CURAMMAMAIAPbIH MUimoipex
cakmaiiovl, 4 kI'p 0o3acel em canacvln caKkmayovly OHmMaiIbl Mmene-meHOiH Kammamacelz emeodi. Tanoay
Kopcemkenoeil, 4 k2 003a0a zamma-cayieneny 6aKyymoblK KAanmamanol Koi0aH2aH Ke3oe Kyc eminiy (u3ukaivlk
JHcane MuKpoouonouanvlK Kacuemmepin 14 maynix 6o0itet muimodi cakmaitovl. Bakyymovr muizvizoay, kepicinue,
ommeziniy, acepin a3aiimy apKblibl OHIMHIH 0aN2LIHOBIZBIH CAKMAY2A KOMeKmeceoi, OCbLlaiuua Homoly
npoyecmepin ycone Mukpoomapowvly ocyin kewiikmipedi. I'amma-coynenenyoi eaxyymmen o0e, 8aKyymcuvly 0a
moizvi30ay a0icmepimen GIipikmipyoin; cuHepeUANbIK acepiepi onapobly Kyc eminiy canacvl MeH caKmay mepsimine
acepin myciny yuwiin 6azananaovl.

Herisri ce3mep: Kyc eTi, cayieneHy, KanTaMaHbl ThIFbI3Aay, MHUKPOOHOJIOTHSA, (PHU3MKAIBIK
KacuerTep.
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BJIMSIHUE TAMMA-U3JIYUYEHUSA U TEPMETU3ALIUA
(C BAKYYMOM WJIA BE3 HEI'O) HA MACO IITULLBI

C. HYPIOVJIET *, P.V. VAJKAHOBA, E.C. EPJKUTHTOB,
IIL.H CEKCEHFAH

(AO «ATMATHHCKHUH TEXHOJOTH4eCKUI YHMBEPCUTET,
Pecnybsinka Ka3axcran, 050012, r. Anmartsl, yJ. Toue 61, 100)
DrekTpoHHas MOYTa aBTOpa-koppecnonaenta: sunkar.nurdaulet@mail.ru *

Jna nosvluienus 6ezonacHocmu u nNPoONeHUA CPOKA XPAHEHUA MACA RMUULL WIHUPOKO U3YYEHbl Memoobl
2aMMa-00IyUeHUs U 2epmMemu3ayuu, 6 mom 4ucie eaKyymuposanue. B nacmosawem uccneoosanuu npeocmaenen
AHAIU3 UCCTIE006AHUA 0OPAOOMKU MACA NMUYDL C UCNOTb30BAHUEM 2amMMa-u3iyuenusn 6 003ax 2 kI'p, 4 kI'p, 6 kIp u
8 kI'p u ee nuanue na usuueckue u MUKpoOUOIOZULECKUE XAPAKMEPUCIMUKU 6 6AKYYMHOIU YRAKOBKe U 0e3 He2o,
npoeeden ananus na 1, 7 u 14 cymku. Ilpeocmasnenst pezynvmamot, Komopvie NOKA3bléaOm, 4mo Hu3Kue 003bl
paouauuu (2 kI'p u 4 kI'p) ne noenuanu na puzuueckue ceolicmea, moz0a Kak npu yeeaudenuu 003wl 00 6 kIp u 8
kI'p npoucxodunu 3nauumenvuvie uMeHeHUs, 0COOEHHO 8 (e38aKyymMHOU ynaxkoeke. Baxyymnas ynakoeéka 6
couemanuu ¢ 2amma-odayuenuem oonee Ippexmusno coxpansem @usuueckue xapaxkmepucmuxu, 0oza 4 klp
obecneuugaem onmMuMaIbHBLL HANANC COXPAHERUA KAUeCmEa Macd. AHAIU3 ROKA3bIGAEH, YO 2AMMA-U3JIyUeHue 6
0o03e 4 kI'p, npu npumenenuu 6aKyymMHoil ynaKkoexku 3phekmueno coxpansaem uszuueckue u MUKpoouonozuyeckue
ceolicmea maca nmuysl 6 meuenue 14 oueii. Bakyymnas zepmemu3ayus nomMozaem COXpanumy C6exlcecms npooyKma
3a cuem MUHUMU3AUUU GO30€liCMEUA KUCIOPo0a, MeM CAMbIM 3AMeONAA OKUCIUMETIbHbIE NPOUecchl U pocm
Muxpooos. Cunepzemuueckuii Igpekm couemanua 2amma-u3iy4eHus ¢ Memooamu 3aneyamviéaHus, KaKk ¢
6aKyyMOM, MAK U De3 Hez2o, OUEeHUBAEMCA, YMOObl NOHAMDb UX 6IUAHUE HA KAYECME0 U CPOK XPAHEHUA MACA NIMULbL.

KiaroueBble cjioBa: Msco NTHIBI, 00dy4YeHHe, TepMeTH3aUMsl YNAKOBKH, MHKPOOMOJIOTHS,
(puznyeckue cBoiicTpa.

EFFECTS OF GAMMA RADIATION AND SEALING
(WITH OR WITHOUT VACUUM) ON POULTRY MEAT

S. NURDAULET*, R.U. UAZHANOVA, E.S. ERZHIGITOV,
SH.N. SEKSENBAY

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

Gamma-irradiation and sealing methods, including vacuum sealing, have been widely studied to increase the
safety and extend the shelf life of poultry meat. This study presents an analysis of the study of poultry meat processing
using gamma radiation at doses of 2 kGy, 4 kGy, 6 kGy and 8 kGy and its effect on physical and microbiological
characteristics in and without vacuum packaging, an analysis was performed at 1, 7 and 14 days. The results are
presented that low doses of radiation (2 kGy and 4 kGy) did not affect the physical properties, whereas with an increase
in the dose to 6 kGy and 8 kGy, significant changes occurred, especially in vacuum-free packaging. Vacuum packaging
in combination with gamma irradiation preserves physical characteristics more effectively, a dose of 4 kg provides an
optimal balance of preserving the quality of meat. The analysis shows that gamma radiation at a dose of 4 kGy, when
using vacuum packaging, effectively preserves the physical and microbiological properties of poultry meat for 14 days.
Vacuum sealing, on the other hand, helps maintain product freshness by minimizing oxygen exposure, thus delaying
oxidative processes and microbial growth. The synergistic effects of combining gamma radiation with sealing methods,
both with and without vacuum, are evaluated to understand their impact on poultry meat quality and shelf life.

Keywords: poultry meat, irradiation, package sealing, microbiology, physical properties.

Kipicne apTyblHa OaillaHBICTBl KYC ETiHIH Kayilci3Airi,
Kyc mapyambsiisiFsl MUJUTHOHJAFAH aaMiap camachlH JKOHE CaKTay MEp3iMiH KaMTamachl3 €Ty
YIIH aKybI3JbIH HETi3ri KO3iH KaMTaMachl3 €TeTiH OypbIHFBIIaH Jla MaHbI3AbIpaK Oojbl. Kyc eri
QJIEM/IIK a3bIK-TYJIIK HAPBIFBIHBIH MaHBI3]IbI CAJIACHI TYTBIHYIIBUIAPBIH JICHCAYJIBIFBIHA ANTapIbIKTal

Oonbin Tabbutanpl. Kyc eHiMIepiHe CYpaHBICTBIH kayin Tenaiperin Salmonella, Campylobacter »xone
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Escherichia coli cusxrbl maroremmi MuKpoopra-
HU3MJEPMEH JacTaHyfa ete ce3imran. COHABIKTaH
OCBI KayINTep/Ii a3aiTy jKoHE OHIMHIH KapaM/IbLIbIK
Mep3iMiH ¥Y3apTy YVIIIH THIMII cakTay opictepi
MaHpbI3IE [1-3].

Kyc erinig kayincizairi MeH y3ak eMip CypyiH
apTTHIPYIbIH MHHOBALMSIIBIK OicTepiHiH Oipi raMmma-
CoyIeNeHy Il KOJNgaHy Oombim TaObutaapl. | 'amma-
CoyIeneHy TaMaK ©HIMJIEepiHe TepeH eHill,
mukpoopranmmaepaiy, JHK-cein  Oy3bin, onmapist
OenceHzii eMec eTeTiH MOHMAYIIBl COyNeNeHyiH Oip
Typi [3, 4]. Byt oic eTTiH TaraMIBIK KOHE CEHCOPIIBIK
KAaCHeTTEpiH alTapibIKTall e3repThed, MHUKpPOOTHIK
KYKTEMEHi,  COHBIH  imIiHme  OakTepusuiapipl,
BUPYCTap/Ibl )KOHE Tapa3uTTEpIi a3ailTya 6Te THIMIL.
JIyHueKy3iTiK aeHcaynblk cakray yidbivbl (JIJTY)
XoHE A3BIK-TYJIK KOHE aybLT IapyallbUTbIFbI YIHBIMBI
(DAO) cusIKTBI peTTeyILI OpraHaap OHbIH Kayirci3ir
MeH THIMIUTITIH MOUBIHIAN OTBHIPHIN, a3bIK-TYMIKTI
cakray YIIIH raMMma-coyieleHydl  KOJIaHyJbl
Makyaast [5, 6, 7].

Kanrama xyc eriHiH camacklH cakrayna jaa
MaHBI3[Bl  penl  arkapaiusl. Bakyymael — opay,
THIFBI3JIAY alJbIHOA Opay OpTachblHaH ayaHBI
KeTipeTiH ofic a’dpoOThl MHKPOOPTaHU3ZMIEPIiH
ocyiH aMTapnpIKTall TeXeHal JKOHE TOTHIFYIBI
azalTassl. I'amma-coynesleHy MeEH BaKyyM/bl
KalnTaMaHBIH YVisleciMi KYC €TiH cakray YIOiH
CEHIMJIIpEK IIeNIMi KaMTamachl3 €T€ OTBIPHIII,
CHHEPIeTHKAJIbIK dcepli yebiHa anasbi [8, 9].

Byn 3eprrey eki opay KarmalblH eckepe
OTBIPBIT, TaMMa-CayJIENeHYIiH KYC €TiHe oCepiH
3epTTeli: BaKyyMMEH OpajFaH >KOHE BaKyyMIbl
emec. Herisri  MiHgerTep  opTypai  opay
JKaraiapblHIa TaMMa-coyJeJeHyre YIIbIparaH
KYC eTiHIiH MHKpOOTapJblH a3aroblH, CaKTay
Mep3iMiH y3apTyblH JOHE cama aTpulyTTapbiH
Oaramay  Ooibln  TaObUTafbl.  3epTTey  OCHI
KOHCEPBIJIEY 9iCTePiHIH THIMALIITI Typallbl KYHIbI
TYCiHIKTEpi Oepyre *oHe KYC CTiHiH Kayirci3miri
MEH callachlH CaKTayJblH OHTAWJIbl MIAPTTAPBIH
aHBIKTayFa OarbITTaJFaH.

'amma-coyneneHy MeH opay ofiCTepiHiH
©3apa oPEKETTECYIH TYCIHY apKbUIbI Oy 3€pPTTEY KYC
eTiH CaKTayIblH J>XaKCapThUIFaH CTpaTeTUsUIapbIH
o3ipneyre BIKmajd ere ajangsl. HoTwkenep Kyc
OHEepKaci0l YIIiH Jie, TYTHIHYIIbDIAp YLIH Jie
nainanel 00mybl MYMKiH, OyJ KyC OHIMAEPiHiH
KapamIbUIBIK Mep3iMi OOMbIHA Kayilci3, KOPEKTiK
JKOHE JKOFaphl caraibl OOJBIN KallyblH KAMTaMachl3
eremi [10, 11].

3epmmey mamepuanoap men adicmep

Yurinepai )kuHay jKoHE CoyJeNeHIIpy
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Yarinepai eHAey 3aybIThIHAH 4 KT KYC eTi
IBIHABL.  YJATUIEp TIOMUCTHPON KOpanTapblHIa
taceiManganaapl. CoyneneHy mporeci AJMaThl
KajacelHAa  opHamackaH  faponpik  Pusnka
MHCTUTYTBIHA OPBIHAAIABI, CIYyJEICHYICH KEeWiH
Tamax Kayimncizmiri FBUIBIMU 3epTTey
MHCTUTYTBIHBIH 3epTXaHachlHa KETKI31Iim,
(PM3MKAIBIK KOHE MHUKPOOHOIOTHSIIBIK Talaayiap
xyprisim. Kyc erinen op ynrinin caamarel 150 T
OoiibiHIa anpiHaabl. OCBl YATUIEPAiIH KapTHICHIH
apHaiipl  TacTuk  kKantamamen — 220V/110V
BaKyyM[bl TBIFBI3NAFBIII Opay MallMHACHIMEH
opayiajibl, KajfaH >KapThIChl BaKyyMCBHI3 Opajalbl.
Haiiein Oonran yJrinepai paauaLusIIbIK
coyneneHyre kidepemi, TOPT Typial CoyJelneHy
no3anapbl yceiHbUIABL 2KI'p, 4kI'p, 6k['p >koHe
8kI'p, Oip ynrini O6ackplay yirici peTiHJe aibIHBIIT
coyneneHOewni. OHAEYACH KeliH 3epTXaHara
ketizimin, 2°C teMrieparypafa caKTalbIHBIIL, 1, 7,
14 toymikTepi TanapLIap KYprizijem.

Du3sMKanbIK Tanaay

Errin pH wmomi pH emmerim (Eutech
Instruments  PC700)  kemeriMeH  emIIEHI.
TaMIIBIHBI )KOFANITY, CYJbl YCTaY KOHE CYABI CiHIpY
KaOBUICTTepPhl AHBIKTANIBL. TaMIIBIHBI JKOFAITy
caKTay/aH KeHiHT1 YITi calMarblH )KOFaITy HaibI3bl
petinnge ecentenai [8]. Cy ycray KaObLIeTi: Kecy,
KBI3JIBIPY HEMECt IPeCTey CHAKTHI CHIPTKBI KYIITEP/Ii
KOJJIaHy Ke3iHJIe €TTiH ©3iHiH iIKi CybIH cakray
kaoOineti,ynrinepai 4°C temneparypaga 20 MHHYT
Ootiel 1500 T KBULIAMABIKIIEH HEHTpU(yraiaHaIbl.
Cynsl ciHipy KaOBLIETi: €TTiH CHIPTKBI Cy Ko3iHe
VIIBIparaH Ke3Jie Cybl CiHIpY )KoHe ycTay KaoileTiH
Oinmipeni, eTTi CyFa caubll, CyIOsl CiHIpyre
OailyIaHBICTBI CAJIMAKTBIH OCYIH aHBIKTAY apKbUIBI
emmenmi [12, 13].

MUKpPOOHONIOTHSIIBIK TajAayap

1, 7 xoHe 14 ToyNiKTIK CcakTay KE3CHIHJIE
JKaJIbl KOJU(OPM CaHbl AHBIKTAIBL, Op YaKbIT
HYKTECIHJIe YITUIepai caKTayJaH HIBIFApPhIN allbIIL,
opOip er OeirineH OETTIK YNTriUIepai KUHAY YIIiH
CTEepWIb/Il TAMIIOHAAP/IbI Al 1aTaHbIIl, TAMIOH/IAP-
Ibl CTepUJIbII TY3 epiTiHaici Oap cyibuiTy OeTten-
KeJIepiHe caiaMbl3, THICTI CYHBIITYNAPIbl JalbIH-
Jam KOHE OoNapisl TaHAaMallbl OpTaFa CalaMbl3.
(mbIicanbl, MaxKoHku arapbl). KeiliH IUIacTHHA-
mapael 37°C temmeparypana 24-48 carat OOMBI
WHKYOalMsIaiapl, KOTHU(QOPMABI  KOJOHUSIIAPIBI
caHam jKoHe 9pOip yiri yIIiH >Kaimbl KoiaudopMm
canbid (CFU/g) ecentetimis [14, 15].

3epTTeyaiH  TEXHOJIOTHUSIBIK,
YUBIMIACTHIPY

Yurinepai coynenennipy ['OCT P ISO/ASTM
51204:2004 «I"amMmMa-coyrneaeHyMeH TaMaK

CXEMaChbIH
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OHIMJIEpPIH OHJIEY Ke3iHAeri AO3MMeTpHus HYCKay-
neIFb cotikec Co60 coyneneny kesi 6ap K-120000
KyaTThl TramMMa KOHJBIPFBICBIHIA  >KYPTi3UIi.

JKyThiTFan coyneneHy 103aChIHbIH KbUTIAMIBIFBI: 2
kI'p, 4 xI'p, 6 xI'p sxoHe 8 kI'p Oonmmel. Pagmanusirbik
OHJICY MPOLIECi KeNeCieH.

OHaey AJAbIH JAHbIHIbIK

TeKcepy KoHe CYPBINTAY

Opay (BaKyyMeH. BaKyyMCEI3)

NS

Pagnanusinbig coyiaeneny (2xlp, 4xlp, 6xlp, 8klp do3zada)

CoynelleHy KaMepacklHa KOHBeHepIK
JKyHere JKYKTeY

Jlo3zaHbI 6aKpLIaY

NS

Coyie/ieHyaeH KeiliHri eHaey

CankplHIATY JKOHE CaKTay
(0+2°C memnepamypada)

TagGanay xeHe TackIMaLIay

N

/

CanaHbl 6aKblLIay K9HE ChIHAY
coylleneHyleH KeHiH 1.7.14 KyH/iepi OpraHONeNTHKANBIK, (DH3HKa-XHMHAIEIK,
MHKPOOHOIOTHAIBIK KOPCeTKIINTePiH aHbIKTay

S

HopMaTHBTIK Tajantapra cdlKecTik

Cyper 1. 'amma coyneneHnipyMeH KYC €TiH OHACYIiH OHTaHIbl PEXUMAE KYPTi3TeH TEXHOJIOTHSIIBIK CXEMAaCh

Homuoicenep »ncane o1apost mankuliay

Kyc erin ramma coymeciMeH eHIey/eri
Mpolieci  KOPCETUITeH  TEXHOJNOTHSIBIK — CXeMa
Ootipiama xypeni( cyper 1). 'amma coynenenyzae
Kk00anbT-60 pamrMoakTHBTI M30TONTAp KOJIaHBLIA-
nel. byn marepwan ramma-coysenepii HIbFapaipl,
ojlap ©Te JKaKChl eHeli. Bakyymizel opamaiapra
opayfaH KYC €TiH apHaiibl Kamepara canajbl. by
KaMepaHbIH ilIiHJe OJ TaMMa-CoyJIeNepIiH dcepiHe
ymsipaiiael. ['aMma coysenepi KanTamagaH eTim,
€TKE eHill, 0aKTepusiIap MEH MUKPOOPTaHU3MIEP IiH
JHK-ceiH Oy3anel. bysr onapnbiy eniMiHe HeMmece
keberore KabOinmercizgirine okemeni. CoyneneHy
no3acel 2 kKI'p, 4 xI'p, 6 kI'p xone 8 kI'p kamepaHbIH
OpTYpJIi HYKTENEpiH/le OpHATBUIFAH J[O3UMETpPIIEp-
JIiH KeMeriMeH OakbUIaHAIbL.

CoyneneHreHHeH  KeWiH  eTTi  cakray
TeMIleparypacbiHa jeiiH cankeiHgansl  (0-4°C).
TaceiManmaynply OapiblK — Ke3€HIEPIHAE CYBIK

Ti30€KTi caKTay MaHbI3/IbI.
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Cananbl 6akpLIay oHe TecTiney. Coyieneny-
nmeH kedin 1,7,14 ToymikTepi (HM3HKAIBIK JKOHE
MHUKPOOHOJIOTHSITBIK KOPCETKIIITEPiH aHBIKTAIIIBI.

CoyneneHy no3anapsl, Ipolecc napamerple-
pi ’KoHE ChIHAK HOTWIKEIEPiHIH ka30aiaphl XKyprisi-
neni. bakpimaymiel opraHgapra ecenrtep JaibIHa-
Jbl. OHIM YJITTBHIK JKOHE XalbIKapalblK CTaHIapT-
Tapra coiikec cepTudukarTagran. OpbIHAAIFaH
paguanysIIbIK OHIEY Typaslbl aKmapaT KanTamajaa
KOPCETLIyl KepeK.

Kyc erinin pH MaHI cakray Mep3imi immiHjae
CaIIBICTBIPMANIBI TYPJE TYPaKTHl OOJFaHBIH KOpyre
Oomanmer (cyper 2). 'amma coynemeny pH moHnine
asJian acep eryje, 0ipak Ke3 KeJreH e3repicTep eH a3
Mesmiep/ie 00Jbl. BakyyMMeH ThIFBI3JaIFaH yIrijaep
OTTeri ocepiHJeri albIpMaNIbUIBIKTapFa OaiiaHbIC-
THI BaKyYMJIBI €éMec YATIJIEpMEH calblCThIprania pH
MOHJIEpiH coNl e3remie KepceTTi. bynm ocepnepni
TYCiIHY KYC OHIMJepiHAeri a3blK-TYJIK Kayimcizairi
MEH canachlH OHTAWJIAHBIPY YIIIIH 6Te MaHBI3/IbI.
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Cyper 2. 'amma coyneneny/iH jkoHe BaKyyMAbl HEMece BaKyyMChI3 KanTamaza 1, 7 skoHe 14 Toyik cakrayaaH KeHiH

Kyc etinzgeri pH xepceTkimrepi.

3eprTey OapbIChIHIA pajHalys MEH BaKyyM-
Il KarTaMa KYC €TiHIH camnachkl MeH Kayilci3airine
OpTYpJIl cakTay Ke3eHIEPIHJEri 9CepiH aHBIKTAJIbI
(xecre 1).

Anramikpl cakrtay (1 Toymik): Kyc erinin
TaMIIBUIATHII )KOFaTybIHa, pH, Cybl ycTay KadineTi
HEMece Cy/bl CiHIpy KaOlJeTiHe CoyJielieHy HeMece
opay oiciHiH alTapibIKTall acepi OOJIFaH JKOK.

bip anmrameik cakray: Cod CHSKTBI, KeTi
KYHHEH KeHiH pajauainus jKOHEe opay ofici TamIlbl
>koranTyra, pH Hemece cypl ycTay KabineTi MoHiHe
alTapibIKTall ocep €TKEeH XKOK. JlereHmMeH cayne-
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neHOereH, BakyyMMeH opanraH yiriiep 4 klp
COyJICJICHTEH  JKOHE  BaKyyMMEH  KalTallFaH
YJITiIepMeH CaJbICTBIPFaHAa XKOFapbl CYJbl CIHIpY
KaO1JIeTIH KOPCETTi.

CakrayaslH exi antacsl: 14 ToyiikTeH KeiliH
CoyJieJIeHy JKoHEe opay ojici KaWrtaman pH, cynusr
ycTay KaOijneTi Hemece CyIbl CiHipy KaoOueTi
MOHJIepiHE aWTapnbIKTalh ocep ermedi. Aram
aiitkanga, 8 kI'p coyneneHeTiH jKoHE BaKyyMMeH
KanTalMaraH KyC €Ti YITiiepi coyleneHOereH,
BaKyyMJbl KanTaJIMaraH KYC €TiHe KaparaHza
TaMIIbI HIBIFBIHBI a3 OOJIIBL.
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Kecre 1. 'amma coyneneHyaiH ®aHe KanTaMaHbl THIFbI3AY 9IICIHIH (BaKyyMMEH HeMece BaKyyMChI3) KyC eTiHiH1, 7xkoHe
14 Toynik cakTay aH KeiiHri (U3UKaIBIK CHIIaTTaMalapblHa acepi.

Onjey Cy ycray kabineri | Cy cinipy kabineri TaMuIbI KOFATYBI

1 TayJaik

OxI'p + BakyyMMeH 84,65 28,21 3,45

2x['p + BakyyMMeH 87,66 28,57 3,35

4x['p + BakyyMMeH 84,95 28,49 3,39

6kI'p + BakyyMMeH 85,45 28,53 3,38

8xI'p + BakyyMMeH 86,87 29,56 3,40

OxI'p + BakyyMCHI3 88,19 29,69 3,39

2xI'p + BakyyMCHI3 86,25 29,79 3,39

4x['p + BakyyMCBI3 85,96 27,09 3,36

6kxI'p + BakyyMChI3 86,54 27,91 3,37

8xI'p + BakyyMCHI3 88,13 27,99 3,37
7 ToyJlK

OxI'p + BakyyMMeH 95,32 29,02 11,05

2xI'p + BakyyMMeH 93,23 29,17 12,01

4x['p + BakyyMMeH 98,90 27,86 12,34

6kI'p + BakyyMMeH 98,12 28,14 13,54

8kI'p + BakyyMMeH 97,49 29,48 13,56

OxI'p + BakyyMCHI3 96,43 29,66 15,76

2x['p + BakyyMCHI3 97,89 29,68 13,33

4x['p + BakyyMCBI3 98,02 29,19 15,72

6x["p + BakyyMCBHI3 95,45 29,91 12,49

8kI'p + BakyyMCHI3 93,67 28,82 12,17
14 Tayaik

OxI'p + BakyyMMeH 96,40 30,40 13,77

2xI['p + BakyyMMeH 95,26 29,48 13,92

4xI'p + BakyyMMeH 99,86 29,38 13,08

6k[p + BakyyMMeH 96,43 29,65 13,06

8x['p + BakyyMMeH 95,88 30,00 13,01

OxI"p + BakyyMCBI3 97,54 30,88 16,98

2x["p + BakyyMCBI3 95,30 31,06 14,52

4xI'p + BaKyyMCHI3 97,92 30,58 14,97

6k["p + BakyyMCBI3 94,23 30,05 13,44

8xI['p + BakyyMCBHI3 93,80 29,70 10,23

MukpoOHOIOTHSITBIK Tangayaa  oKaJIlbl CoyJIeIeHOCTeH  YIITiIep JKajlbl TasKIIaIapablH
TasKIIaIap CaHbl aHBIKTAIABI (KecTe 2). opay omici O0onyeiH KepcerTi. 2, 4 xoHe 8 klp coyineneHy
MEH CaKTray YakpITbIHA  KapaMmacTaH, TeK Jto3asIapbl OYJT TasKIIaIap sl THIMAL TYPIE KOSIIIBI.
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Kecre 2. 'amma coyneneHy/liH JKoHE BaKyyM/Ibl HEMece BaKyyMChI3 KanTamaja 14 ToyJik cakTayaaH KehiH
KYC eTiHIeT1 Kanmsl kKoaudopmanap canbrHa (MPN) ocepi.

Onpey Kamns! konudopmanap (MPN/r)
1 Toynik
OxI'p + BakyymMMeH 8,3
2x["p + BakyyMMeH 0
4xI'p + BakyyMMeH 0
6x[p + BakyymMMeH 0
8xI'p + BakyymMeH 0
OxI'p + BakyyMCBHI3 8,0
2xI'p + BakyyMCBHI3 0
4xI'p + BaKyyMCBI3 0
6k['p + BakyyMCBI3 0
8xI'p + BakyyMchI3 0
7 Tayaik
OxI"p coyre + BakyyMMeH 15,2
2kI'p coyne + BakyyMMeH 0
4xI'p coyne + BakyyMMeH 0
6k["p coyie + BakyyMMeH 0
8kI['p coyie + BakyyMMeH 0
OxI"p coyre + BakyyMCHI3 15,8
2kI'p coyne + BakyyMcChI3 0
4xI'p coyne + BaKyyMCHI3 0
6x["p coyie + BakyyMCBI3 0
8kI'p coyie + BakyyMChI3 0
14 Tayaik
OxI'p coyne + BakyyMMeH 17,1
2kI'p coyne + BakyyMMeH 0
4xI'p coyne + BaKyyMMeH 0
6k["p coyie + BakyyMMeH 0
8kI['p coyie + BakyyMMeH 0
OxI"p coyre + BakyyMCBHI3 18,3
2kI'p coyne + BakyyMcChI3 0
4xI'p coyne + BaKyyMChI3 0
6kI"p coyie + BakyyMChI3 0
8kI'p coyie + BakyyMChI3 0

Coyneneny KoHE TaTOreHAl OakpuIay:
3epTTey TeMeH cayieneHy pnosaiapsl (2 xIp) er
camachlHa TEpIC acep eTIeCTEeH MaTOreHIEPIi
OakplaayJa THIMAI €KeHIH pacTaiisl. Baxkyymisl
opay oaici paguanusi 6onmaca Ja, BaKyyMAbl opay
OTTETIHIH 0oJMaybIHA OaiIaHBICTHI
Ko OpMAApAbIH ecyiH Texedi. Pamuarus, TinTi
TOMEH Jo3ajiapia Ja, KyC eTiHIH (U3HKAIBIK
carmacelH 0y30aif, OHBIH MUKPOOTBIK KayiIcCi3mirid
KaMTaMachl3 eTyae THiMmii. BakyyMmasl Kamrama
MUKpOOTap/pl  OakblIay/bl, ocCipece paauarus
OonMaraH Ke3zie, KOMU(POPMHBIH 6Cyi YIIiH KaXKeTTi
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OTTErIHIH KOJDKETIMJAUIIIH IIEKTeY apKbLIbl OJaH
opi KO Al abl.

Kopvimoinowt

By 3eprrey 14 ToymikTik cakTay Mep3imi
IIiHAEe KYC eTi raMMa-CcoyJieleHy jKoHe KanTaMaHbI
TBHIFBI3JAY 9/1ici Oipiece KoalaHy THIMIII apTKaHbl
aHBIKTAIIBI. Bynm ocepiepai TYCiHY a3bIK-TYJIK
Kayilci3[iTriH OHTalIaHABIPY JKOHE KYC OHIMJICPiHIH
cakTay Mep3iMiH y3apTy YIIiH 6T€ MaHbI3/IbL.

AJIFbIC, Myazaeaep KaKTbIFBICHI,
KAPKbLIAHABIPY

¥ ChIHBUTFaH 3eprreyiep Kazakcran
PecniyOnukacet  FoubiM  koHe  KOFapel — OLTiM
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KOKOHIC ) KAPTBLJIA ®ABPUKATTAPBIH
TE3 M¥3JATY IPOLHECTEPIH 3EPTTEY
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(KeAK «Cemeii kanacoinbiH HIokapiM aThIHAAFbI YHHBEPCHTETI,
Ka3zakcran Pecnyosaukacel, 071410, Cemeii K., [Jinnka keur., 20A)
ABTOP-KOPPECTIOHACHTTIH JIEKTOPHABIK momrracel: jean1974@mail.ru*

byn maxanaoa opanzan sncemic-koxonic onimoepin me3 cankKplHOAmMY, My30amy JHcaHe CAKmay npoyecmepi
3epmmenzen. Ouimoep mymac Hemece mypangan Hcemicmep MeH KOKOHICmeEpOeH Hcacanzan, madueu mazamobik,
KOMNnOHeHmmep KOCblI2AH Hemece KOCbLIMAaH 001bln Keneodi. Ouim onimuiy iwinodezi -18 °C memnepamypaza
JcemKenze Oeilin ycedendeminzen a0iCneH MY30amuli2aH MHCIHE COJl MEeMRNepamypaoa CaKmayza dHcoHe camyza
apuanzau. My3oamy Ke3inoe oHimoepoe 601amubIH HCbLLY-PUIUKATIBIK NPOUecmep Kapacmulpuliobl, COHbIMEH Kamap
muicmi 20icmep MeH MEMREPAMYPATBIK pPeNCUMOep manoanovl. 3epmmey 0apvicblHOA dcemicmep MeH
KOKOHICmepOiH Kacuemmepi, 0napoblH JHCbly-u3nuKanvlk CURAMmamanapvl, Myzoamy aoicmepi, COHOQI-aAK dHcemic-
KOKOHIC dcapmoliail hadpuxammapvli CaKmay, JHeovlavlmy yHcaHe epimy Kezinoe 601amvlH npoyecmep 3epmmenoi.
Kymovicmuiy maxcamol-dcemic-KOKOHIC KOCRACHIH My30amy 20icmepin manoay ycane 3epmmey, COHOAN-AK, OHbIH
AHCAna Heane My30amoli2an Kyuoezi Heoliy-(u3nKaiplK CURAMMAMAiapoulH aublkmay. 3epmmey 6apoicblHoa Keneci
Mindemmep wiewtiioi: My30amy npoyecin IKCHEPUMEHMMIK 3epmmey yulin 3epmXananblk CMeHo a3ipaenodi rHcane
Jcacanowl, IHcolay-usukanvlk Kacuemmepoi ecenmey 20ici manoanodvl, HcemMic-KOKOHIC KOCRACLIH MY30amy
y3aKkmuizel ecenmendi. Myszoamy npouecinde memnepamypanviyy 032epyiniy zpagukmepi apmypai adicmep men
pedicumoepoe canvlHzan. IKCnepUMEeHmmiK mMaaimemmepze maioday Hcacauiovl, MUicmi KOpoblmblHObLIAP HCACAObL.
My3oamy npouyecinoe my3oamy y3aKmoiebl MEH KOCHAHbBLY HCbUIY-(DUIUKANBIK CUNAMMAMATLAPLIHBIY 032epYi
ecenmenoi, coOHbIMeH Kamap OyKin Kocha yuwiiH 0e, OHbIH KOMNOHEHMMEPIHIH JPKAUCLICHl YUWliH 0e O0Cbl
cunammamanapovly 03zepy zpaguxmepi sncacanowt.

Herisri ce3nep: caJkpIHIaTy, MY31aTy, TepMOGU3NKAIBIK NPOLecTep, TeMIepaTypa, *KidiTy.
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INVESTIGATION OF THE PROCESSES OF FAST FREEZING
OF VEGETABLE SEMI-FINISHED PRODUCTS

J. ALDAZHUMANOYV, E. MYASSOEDOVA, A. LEONIDOVA, D. MYASSOEDOV ,
K. ZARYKBAEVA, 4. SATYBALDINOVA, A.N. SHALAGANOVA

(NJSC «University named after Shakarim of Semey»,
Kazakhstan, 071410, Semey, Glinka str., 20A)
Coresponding author e-mail: jean1974@mail.ru*

This article examines the processes of rapid cooling, freezing and storage of packaged fruit and vegetable
products. The products are made from whole or sliced fruits and vegetables, with or without the addition of natural
food ingredients. The products were frozen by the accelerated method until reaching a temperature of -18 ° C inside
the product and were intended for storage and sale at this temperature. The thermophysical processes occurring in
products during freezing are considered, as well as the appropriate methods and temperature conditions are selected.
The study examined the properties of fruits and vegetables, their thermophysical characteristics, freezing methods, as
well as the processes occurring during storage, thawing and thawing of semi-finished fruits and vegetables. The
purpose of the work is to select and study methods for freezing fruit and vegetable mixtures, as well as to determine its
thermophysical characteristics in fresh and frozen conditions. In the course of the research, the following tasks were
solved: a laboratory stand was developed and manufactured for the experimental study of the freezing process, a
method for calculating thermophysical properties was selected, and the duration of freezing of a fruit and vegetable
mixture was calculated. Graphs of temperature changes during the freezing process under various methods and modes
are constructed. The analysis of experimental data has been carried out, and relevant conclusions have been drawn.
The duration of freezing and the change in the thermophysical characteristics of the mixture during freezing are
calculated, as well as graphs of changes in these characteristics for the entire mixture and for each of its components.

Keywords: cooling, freezing, thermophysical processes, temperature, defrosting.

WCCJIEJOBAHHUE IMTPOIECCOB BBICTPOI
3AMOPO3KH OBOIIHBIX ITIOJTY ®ABPUKATOB

K.K. AJJJAKYMAHOB, E.H. MACOE/JOBA, A.b. IEOHH/[OBA, /I B.MACOE/]JOB ,
K.C. 3APBIKFAEBA, A.E. CATBIBAJIIHHOBA, A.H. ITAJITAT’AHOBA

(HAO «Yuusepcuter umenn lllakapuma ropoga Cemeii»,
Pecny6iuka Ka3zaxcran, 071410, r. Cemeii, yii. Fiiuaku 20A)
DeKTpOHHas 0YTa aBTOpa-KoppecnonaenTa: jeanl974@mail.ru*

B oannoii cmambve usyuenvt npoyeccol Oblcmpozo 0XNAANCOCHUA, 3AMOPANCUEAHUA U XPAHEHUA YNAKOGAHHOU
n100006ownoil npodykyuu. IIpodykyusa uszeomoenena u3 yenvlx wil HAPe3aHHvIX ni0008 U 0eouiell, ¢ 000as1eHueM
HAMYPAILHBIX NUWEBHIX KOMNOHeHmMO6 unu 0Oe3 nux. IIpodykyus 3amopadicueanact yYCKOPEHHbIM MEMOOOM 00
docmudicenun memnepamypul —18 °C enympu npodykma u npeonazsnauanacy 011 XpaHeHus u peaniuzayuu npu moi
memnepamype. Paccuompenwvt mennoghuzuueckue npoyeccol, npoucxoosuque 6 NPOOYKmax 60 pems 3amMoparcueanus, a
maksice nOOOOPanbl COOMBEEMCMEyIoujUe Menoobl U memnepamypHsle pexcumsl. B pamkax uccnedoeanus usyuenvi
C60IICMEa n10006 U 06014ell, UX MENIOPuU3UYECKUE XAPAKMEPUCIMUKU, MEIMOObL 3aMOPANCUEARUS, A INAKIHCE NPOYECCH,
npoucxooaujue npu XpaHeHuu, OMenIeHun U pazmopalcusanHuy nio0006owHsIx noaygadpuxamos. Llenv padomor —
nOOGOpP u u3yueHUEe MEMOO06 3aMOPAICUGCAHUA NIIOO006OUIHOI CMeCU, A MAKIce Onpedesienue ee menioPunuecKux
XAPAKmMepucmuK 6 ceexdcem U 3aMOPONCCHHOM cOCmoaHuAx. B xode uccnedosanusn pewienvt cnedyioujue 3aoauu:
paspaboman u u3zomoeien 1aoopamopHulil CmeHo O01A IKCHEPUMEHIMANLHO20 U3YUEHUA NPOUecca 3aMOopajrcuGaniis,
6bI0paHa MEemoOUKa pacuema MennoQuU3UYEcKuUx CEOIUCIE, PACCUUMAHA HPOOOJIICUMENbHOCHb 3AMOPANCUCAHUA
nnoooosownoni cmecu. Ilocmpoenvl epagpuxu uzmenenua memnepamypul 6 npoyecce 3amMOpPaA}CUBAHUA NPU PA3TUYHBIX
memoodax u pexcumax. Ilposeden ananus IKCNEPUMEHMAILHBIX OAHHBIX, COCJIAHbL COOMEEMCMEYIOWUE 6blE0ObL.
Paccuumana npooonscumensHOCHb 3aMOPANHCUCAHUA U UBMEHEHUE Mena1opuU3UYECKUX XapaKmepucmuk cmecu 6
npouecce 3aMOpPAICUBARUA, 4 MAKIHCE NOCIPOEHbL ZPAPUKU UZMEHEHUA IMUX XAPAKMEPUCMUK KAK 0N 8Cell cmecu, maK
U OnA Kax)coo2o u3 ee KOMHOHEHMO6.

KaioueBble ci10Ba: oxjaxkIeHue, 3aMOpPa:KUBaHue, TeIUIOQU3HUYEeCKHEe MPOLECChl, TeMIepaTypa,
pa3MopaKuBaHHe.
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Kipicne

Kazipri yaksiTTa 0i3miH eniMizne ToHA3bIT-
KBIIII CalachlH JaMBITYAbIH OWIAaCTHIPBUIFaH JKOHE
FBUIBIMH HETI3JINITeH TYXXBIPBIMAAMAaChlH KYPY
Kaker. On VIIH TOHA3BITKBII OHEPKICIOIH
JaMBITYIBIH Y3aK MEP3iMAi FhUIBIMHU-TEXHHUKAJIBIK
OarmapiaMachlH o3ipiiey, FaJdbIMAApPABIH, CYBIK
OHJIIPYIIIEp MeH TYTHIHYIIBUTAPABIH, OWIIiK
OKIIAepiHiH KYIWI-KirepiH OipikTipy kaxer. Jamy
TYKBIPBIMAAMAChIH KYpy YIIiH TaMak eHiMAEpiH
TOHA3BITKBIIICH OHJCY MEH CaKTayIblH >XaHa
TEXHOJIOTHSUIAPBIH ~ €HTi3yre, OChl  >KaOJbIKTHI
o3ipieyre jKoHe OHBI YTHIMBI Naiiiananyra, TaMaK
KOCITIOpPBIHIAPBIHAA ~ JKOHE  Kalita  eHJey
OHEPKACiOiHIe, KONIKTIH opTYypii TypiepiHze,
aybll [MIapyallbUIBIFBIH/A, Cayla CATaChIH/IA YKOHE
TYPMBICTA CYBIKTBI ~ KOIJIaHyFa OaiIaHbICTHI
Macenenepi menry Kaxer [1,2].

Kazakcran Pecrny0yivkachIiHbBIH TaOUFH )KOHE
reorpaUsIbIK ePeKIICTIKTEpl TaMaK oHEepKacioi-
HiH OapiblK camajmapblH JaMBITYABl KO3IEHi.
OHIM  OHIIpYAIH  MayCBIMABUIBIFBIH  OHBIH
TaraMJIbIK XoHE OHOJOTHSIIBIK KYHIBUIBIFBIH Y3aK
VakpIT caKTay apKbUIBI eTeyre Oomamsl, Oy
KOHCEpBIJIEy apKpUTBI MYMKiH Oomanpl. A3BIK-
TYJIKTI OHJICY )OHE CaKTay Ke3iHJe €H THIMIICI-
TOHA3BITKBINTa cakTay. CankplHIaTy — Oy
OYJiHYIiH aJlIblH ajaThlH KOHE IIBIFBIHIAPIBI
a3afiTaThlH, OHBIH TaraMJbIK KYH/IBUIBIFBI MEH
TYTBIHYIIBIIBIK KACHUETTEPiH CaKTalh OTBIPHII,
OHIMHIH OacTamnKpl KAaCHETTePiHiH MHHHUMAJIbI
e3repyiHe OKENIeTiH KeH TapajfaH >KoHE YHeMI
aJic. TOHA3BITKBIII TEXHOJIOTHSICHI-TaMaK
OHEPKACIOIHIe CYBIKTHl MaiIamaHyAblH YTHIMIbI
JKOHE FBUIBIMHU HETI3ENTeH 9MIICTEPiH 3ePTTEHTIH,
a3bIK-TYJIKTI cakTay MIiHAETTepPIH MIeNmeTiH
FBUIBIM cajiachl [3].

TOHA3BITKBIN KOHCEPBINICYAIH TEXHOJIOTHSI-
TNBIK Kypamaac OeliKTepi TamaK ©HIMJEpiH
TackIMallZlay JKOHE CaKTay Ke3iHJe CaJKbIHJATY,
My37ary, XiOiTy, eHAey Y3aKThIFbIH, TeMIlepa-
Typa-bUIFAIJIBUIBIK ~ PEXAMICPIH  KYPTi3yAiH
FBUIBIMH HETI3JENIeH oJicTepiH Oayai Tajam
eteni. bynm perTeneTiH jkoHE 3TepPTUITeH ra3
OpTachlH, TaMakK OHIMJEPiHIH, opay Marepua-
JApBIHBIH (PU3HOTOTHSIIBIK XKOHE TEXHOJIOTHSIIBIK
KAaCHETTEPIHE 9Cep €TETIH IKOJOTHSUIBIK KayiIici3
XKOHE CHHTETUKANBIK IpernapaTTapibl KOJAaHy.
TOHA3BITKBIN OHJCY/IH KOHE CaKTayJblH KaHa
TEXHOJIOTHSUIAPBIH JKacay JKOHE KEeTUIIipy Oacka
KOHCEpBiJIey aiicTepiMeH Oipre Tamak eHimaepi-
HiH camacblH CakKTay MOCEJNIeCiH IIenIyre MyM-
KiHaik Oepeni [4].

TOHA3BITKBIII MIApYyaIIBUIBIFBIHA arPOOHEP-
KOCINTIK KENICHHIH, OaJblK IapyallbUILIFbIHBIH,
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MEMJICKETTIK PE3epPBTIH TOHA3BITKBIIITAPHI, TOHA-
3BITKBIII KOJIiri, COHNIal-aK cayja >KeIiuIepiHiH
TOHA3BITKBIINTAPEI MEH TYPMBICTHIK CaJIKbIH-
JMATKBITITap Kipei.

JJIY KxoHCepBiuIeyliH TOHA3BITKBII TEXHO-
JIOTHACHIH KETUIAIPYAl 3aMaHayH >KOFapbl THIMJ1
MalllHANIapAel, anmapaTTapipl, acmantap MeH
KYPBUIBICTapABl KOJJAHy apKbUIBl TOHA3BITKBIII
KOCIIMOPBIHAAPBIH TEXHUKAIBIK KalTa *apaKTaH-
JBIPY apKbLIBI JKacayra Oonasi [5,6].

byn kyMmpIicTa oOpanFaH IKeMic-KOKeHiC
OHIMJICPIH CAJKBIHIATY, MY3/IaTy JKOHE CaKTay
omictepi KapacThIpbUIambl. My3naty —KesiHjae
eHiM/Ie OONIATBIH JKBLUTY-(DH3UKANBIK TpOIecTepi
KapacTHIPBUI/IBL.

Te3 My3aThIIFaH JKEeMiC-KOKOHIC OHIM/IEPi-
OyJ1 TabWFu TaraM[IbIK KOMIIOHEHTTEPi KOCHUIFaH
HEMece KOCBUIMaraH TYTac, TypaliFaH >KeMicTep
MEH KOKOHICTEpJICH JjKacallFaH, OHIMHIH IIIiHe
Temreparyparypanap -18 °C jkeTkeHre JaeiiH
JKEIET/ICTINT OpalifaH JXoHE MY3AaTBUIFaH JKoHE
OCBl TeMIepaTypala CaKTayra JKOHE caTyra
apHaiFaH eHiMmuep [7].

OHiMAI My37aTyFa YIIbIpaTa OTHIPEII, OJap,
€H aIIbIMeH, OHBIH KOPEKTIK JKOHE oMK
KacUeTTepiH caKTayra ThIpbICabl, OYJI YIIiH Tepic
TEeMIepaTypaHblH ocepiHeH OoJaThiH e3repic-
TEpIiH MaKCHUMAalAbl KaUTBIMIBUIBIFEIHA — KOJ
JKETKI3Yy Kepek. bys1 MaceneHi mienry TOHa3bITKBIII
TEXHOJIOTHSCHIHIAFBl €H MaHBI3IAbUIAPIbIH  Oipi
OOJIBIIT TAOBUIAABI KOHE OHIMIE OOJNBIN XKATKAH
IporecTepi Oimymi  Taman ereni. byn
NPOIIECTEP/IiH OapBICBIH KAXKETTI OarbITTa PeTTey
KepeKk >KOHE MY3/laTy MeH Cakray IpOLeCiHiH
KYpYyiHE IKarmail jkacay Kepek, Oy Tepic
TEMIIEpaTypaHblH 9CepiH OapbIHIA KaNThIMJIbI
eTyre MyYMKiHIiK Oepei [8, 9].

JKYMBICTBIH MaKcaThI-)KEMiC-KOKOHIC KOC-
MachlH MY3/aTy SJICTEPIH TaHJAy KOHE 3epTTey,

JKaHa OKOHE MY3JaThUIFaH  KYHAeri  KbUly-
(bM3HKaIBIK cUTTaTTaMalapbl aHBIKTAY .
Kenmeci wmiHmerTep KOWBUIIBI: KOCIAHBI

My3JaTy IPOLECIiHE IKCHEPUMEHTTIK 3epTTeyJiep
KYPrizy YLIH 3epTXaHaJIBIK CTEH 93ipJiey KoHe
JalbIHIAY, JKBUTY-(U3UKAIBIK KaCHETTepIl ecen-
TEY 9MIICTEMECIH TaH Iy, KEMiC-KOKOHIC KOCIIaChIH
MY37aTy Y3aKThIFBIH ecentey [10].

3epmmey mamepuanoap men adicmepi

3epTXaHaJbIK CTEeHATI J3ipJjey xkoHe
JalbIHAAY

Kexenic sxapTbinaii GpadpukaTTapblH My3/1a-
Ty YIOIH Keneci aOJpIKTap malaanaHbULIbL:
3epTXaHaJbIK  TOHA3BITKBIII, TOPJBI  METalll
cyOcTpatsl Oap TyHHENb, METaJUl TUIMTaIapsl Oap
TyHHeNb; Oopiap MeH TeMIepaTypaHbl eJjiey
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Kypangapsl. KOHBEKITMSIIBIK MY3/1aTy SMiCi YIIiH
TOpJIBI MeTajul Tiperi 0ap TYHHeENb >Kacaljbl.
Metain cyOCTpaTThIH TOMEHT1 KaFbIHIA ©HIMII
ypiiey YIIiH OKeJIeTKI OpHATeUABL.  Top
VAMBIKTapBIHGIH onmemMaepi 13 x 13 mm. KoHTak-
Tl MY3IaTy YVIIiH OFaH OpHATBUIFaH MeETajll
IUIUTa’gapel 0ap TyHHENb jKacanisl. |yHHEIbIIH
VIIIBIHAH ©HIM MEH IUIHTANapAbl Ypiey YIIiH

JKEIJICTKINT OpHATHULABI. MeTann IuTanapIbH
emmemuepi 10 x 15 mm. XKennerkimrep 1,5 m/c
KBULIAMJIBIKIICH KO3FaJIaThlH CYBIK aya aFbIHBIH
JKacaliel. eHIMHIH OeTiHe JKOHE OpTachlHa
TepMoIapanap OpHATBUIAJBI, OJlap aclanTapMeH
JKOHE TEMIIepaTypaHbl eJjIley KypallapbIMeH
Oaitmanpicazasl (1 cyper).

1 2 8 4
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1 — imki KamMepa; 2 — TOHA3BITKBIIITHIH MATHIPBI; 3 — KOHAEHCATOP; 4 — OyIaHIBIPFHINI; 5 — OKIIAYJIaFbIl Kadat; 6 —
KOMITpeccop; 7 — JOHFAJIAKTHI TipeK; § — Kopiryc; 9 — MeTaur muranapsl 6ap TyHHeNb; 10 — MeTas Topsl 6ap TyHHEIb

Cyper 1. 3epTxaHaibIK CTEH]

IJKCIEePpUMEHTTIK 3epTTey dicTeMeci

3epTTey O00bBeKTIIEpi KIHe My3AaTy
pesxxumaepi

3epTTeneTiH JKeMiCc-KOKOHIC KOCHACHIHBIH
Kypamjiac 0eJIiri peTiHje aiiMakTa 6ceTiH KOKeHic-
TEp MEH JKeMicTep TaHIIbl. 3epTTeeTiH )KeMic-
KOKOHIC KOCIACBhIHBIH (opMmynacel 1-kecrene
KOPCETIITEeH.

Kecre 1. Ackabak KOChUIFaH KOKOHIC FapHHUPIHIH pelenTi

Kekewic xapreinaii haOprKaThIHBIH KOCTIa-
CBIH JaliblHIaMac OYpbIH KOKeHicTep MeH
JKEMICTep  KelleCl  omepainusuiapial  eTeli:
CYpBINTAY, )KYY JKOHE Ta3apTy, KEeCy jKOHE arapry.

CypsiniTay Ke3iHie KOKOHICTep opTypIIiIiri-
He, OepiKTiriHe >koHe MeuIepine Kapail OeiHel.
CypbInTasiFaH  KOKOHICTEP OHAal  Ta3apThUIAMIbI
JKOHE a3 KaJIBIK Oeperi.

KekeHnictep

Ecenrenren HOpMa, KI/T

Kapron

250

Cabi3

210

Bonrap Oypeimist

230

Ackabak

250

K311 nusi3

50

CapbiMcak

5

XKacpur memn (ackek)

5

CypsInTanFaHHaH KeiiH KOKOHICTEP KYbI-
nanel JKOHE TaszapThUiajel. KapTonm meH Tamblp
JaKbUIIAPl KOJIMEH JKYBUIAABI, Op TYHHEK OeJiek.
XKacburmap TambIpnapAaH JKOHE 3aKbIMJIIAIFaH
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JKanbIpaKTapJaH Ta3apTbUIaAbl JKOHE KOI Mell-
HmIepae  KybUIJbI, a3/al  apanacThIPbUIAJIbL.
XKybutraH KOKOHICTEp €JICKTe HeMece KillIKeHe
Kopanrtapaa cysireai [11].
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Kybimran KekeHICTEp KOMMEH —Keciiemi.
Kapronter 2x2 oM KyOMk Topi3mi, co0i3ai
KOJlaKTapra, NHA3AbI JKapThl CaKWHAFa, CapbIM-
CaKThl JKYKa TUTiMIepre, NIyKKHHAAI 3X2 CM
JKOJIaKTapra, 6o1rap OYPHIIIBH TUTIMAEpre KecuTei.

ArapTy mpoleciHie KeKeHicTep KalHaraH
CyFa 2 MHUHYTKa OaTbIpbUIaAbl. AFapTyJaH KewiH
KoKeHicTep 4 MUHYT OOWBI CYBIK CyFa OaThIPHI-
nanel. ComaH KeliH KeKeHICTep apanacThIpbiiabl
koHe ka0biKk 400 rpaMM KamIIbIKKa CaJbIHAJbIL.
Kanrama emmemi 100x150 MM, KamnTamMaHBIH
KaJIBIHJBIFBL 25 MM.

Kexenic sxapTbinaii pabpukaTTapblH My3/a-
Ty YIIiH KeJleci peskuMIep TaHaajabl:

1. Aya arpIHBIHA KOHBEKLUMSIIBIK MY31aTy.
OHIM TOpNBI MeTal CyOCTpaTKa KOHBLIAJIbI.
TewmeHri xaFpIHAA KENAETKIIT OpHANIacKaH, o 1,5
M/C KBULTAMIBIKIICH JKOFapbl Kapail KO3FalaThIH
aya aFbIHBI J)Kacalabl.

2. Bip mesrine cybIK ayaMeH ypiey apKbLUIbI
METaJIT TUTUTa1a KOHTAKTLI My3/IaTy.

Onim emmemi 10x15 c¢cM OonaThiH MeTaLT
[UIMTaNlapFa  CalbIHAABL. TYHHENBAIH YIIbIHAH
KOJIJICHEH aya aFblHBIH JKACAUTHIH IKENIETKIMI
OexiTinren. OHIMHIH TeMeHri KabaThl MeTasl
IUIMTaNlapFa JKbUTy Oepy calapblHaH, KOFapFbl
KabaTel CyBIK aya arblHBIMEH JKBUIy Oepy
cayigapblHaH KATHIN KaJla/bl.

3. KonTaktinmi my3zgaty, Oy Ke3le OHIM
CYBIK ayaMeH ypJiey Ke3iHJie €Ki MeTaJll TIaCTHHA
apachlHa KOUBLIAIBL.

OHIM €Ki MeTa/Ul TUIACTHHAHBIH apachlHa
OpPHAIACTBIPBLIFaH. TyHHENbIIH COHBIHA
JKENJETKII OCKITUIIMN, ayaHbIH KOJJICHCH aFbIHBI
Kacananpl.OHIMHIH  JKOFapFbl  JKOHE TOMEHTI
KabaTel MeTaul IUIMTAIapFa JKbUTy  Oepy
caJlapbIHaH KaThIN KaJlajbl, KOJJICHCH aya aFbIHbI
OHIMHEH >KBUTYIBI KOCBIMIIIA IIbIFapass [12].

4. OHiMHIH TOMeHTi KabaTblH MY3[ary,
COJIaH KeHiH KOHTAKTiI My3/ary.

OHIM TOPJIBI METAJIT CYOCTpaTKa KOWBLIAIBI
JKOHE OHIMHIH TOMEHT1 Ka0aThl KATHIN KaJlFaHIIa
coll kepae Oomaapl. Opi Kapail, 6HIM MeTal
IIUTanapel 0ap TYHHEIbIE OpPHAJIACTHIPHLIAJIEI,
OHJIa OJ1 MY3/IaTyJIbIH COHBIHA JICHIH OpHAJIACKAH.
OHiMal My37aTy eHIMHIH KalTaMachlHIA BLUIFAll
0OJFaH Ke3/le KakKeT, COHABIKTAaH OJiaH opi
JKAHACATBhIH MY3JaTy Ke3iHJe KanTaMa MeTalll
IUTHTAJIAPFa KATHI KaJIMai bl

Kekenic  sxapteuaii  (abpuKaTTapbiH
MY3JaTy YIIiH €Ki TeMIepaTypaiblK peXuM
konmausiael — 40 °C xone — 30 °C [13].

Hamuoicenep sncane o1apovl makpliay

My3aary eki TeMrepaTypalibiK pexumie (-
30 xome —40°C) xyprizinmi xoHe ©HIMIETI
teMrepaTypaga — 22 °C >KeTKeHIIEe CO3bUIIbL. 2-
CypeTTe aya arbIHBIHIAFbl TEMIICPATyPaHbIH
esrepy rpaduri, 3-cyperre MeTall IUIHTaaa
MY3/IaThUIFAH Ke3lle TeMIepaTypaHblH e3repy
rpaguwuri kepcerinreH [ 14].

KeTepinren aya aFIHBIHIAFBI MY3JATY Ke3iHAeri TeMnepaTypalsl e3repy rpaduri

20,00

1. Kamepaga -30 °C

TeMmeparypaza. ©HIiM
OpTANBIFEI
2. Kamepaaa -40 'C

10,00

0,00

TeMmIeparypaa. OHim
oeti
3. Kamepazaa -40 C

Temnepatypa, rpag.

TeMIeparypaza. ©HIiM
OpTANBIFEI

-10,00

20,00

4 Kamepaza -40 °C
TeMreparypasa. OHiM
OeTi

=-30,00

0,00 60,00

120,00

180,00 ¥3aKTHIFEI, MHH

Cyper 2. JKorapbl aya aFbIHbIHIIa MY3/IaTy KE31HET1 TeMIlepaTypaHbIH e3repy rpaduri
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MeTaJ1 IIIACTHHAZAFBI MY31ATY Ke3iHderi TeMOepaTypadbliH 63repy rpaduri

20

1 Kamepazma -30 °C

TeMIepaTypaja.
OHIM OpPTANBIFEI

Temnepartypa, rpag.

2 Kamepazga -30 °C
TeMIIepaTypaia.
OHiM OeTi

3. Kamepazma -40 °C
TeMIIepaTypaia. )

OHIM OpTaTBIFEI
4.Kamepaza -40 °C

TeMIepaTypaja.
OHIM OeTl

o 60

180 ¥3aKTBIFBI, MHH

Cyper 3. Metamn umTajarsl My3/1aTy Ke31HJer TeMrepaTypaHblH e3repy rpaduri

KertepineTin aya arbIHBIHIA MY31aTy C€H
y3ak: — 40 °C ke3inne y3akreirbl 131 mun, — 30 °C
Ke3iHge — 179 mMuH. OHIMAI MeTalul IUIMTaAa
My37aTy €H Kpuimam Oombim kenenmi: — 40 °C

ke3inge y3akTeirbl 108 muH, an — 30 °C kesinge —
163 muH. OHIMAI €Ki METaul IJIMTAa apachiHaa
My37aTy Ke3iHJe TeMIlepaTypaHblH e3repyi 4-
CypeTTe KOPCEeTireH .

EKi MeTalLT IVIACTHHA APACBIHAAFBI MY31aTy Ke3iHJeri TeMIepaTypAHbBIH 63repy

rpaguri

1.Kamepaza -30 °C
TeMOepaTypaja.
OHIM 0pTAIBIFBI

2.Kamepaza -30 °C
TeMmepaTypaja.
TLauTa deti

Temneparty

3.Kamepaga -40 °C
TeMOepaTypaza.
OmHiM opTAIBIFHI
4.Kamepazaa -40 °C
TeMOepaTypaza.

0 60

120

ILnuTa deti

%0 ¥3aKTBIFbI, MHH

Cyper 4. Exi Merayu mirtaiap apachblHIarbl My3/1aTy Ke31HIET1 TeMIlepaTypaHblH e3repy rpaduri

Exi Merajmnm  IUIMTAaHBIH  apachlHIarbl
MY37aTy YaKbIThl Oip TUITMTaAaFrbl My37aTyAaH el
allBIpMaIIBUIBIFBI XKOK, all y3akTelFel — 40 °C 109
muH, — 30 °C 165 mMuH.0HIMII MeETal IIIUTana
My3/aTy Ke3iHJIE KOHE €Ki IUIUTaHbIH apachiHIa
oJlapJIbIH OeTiHe Kall KaThII KaJIJIbl, COMKEHI 0oy
Ke3iH7e OHBIH OeTi 3aKbIMIAIABI, KalTaMaHbIH
TYTaCThIFbI OY3bIJIJIbI.

Metamn TopAaa KOHBEKIUSUIBIK MY3JaTy,
CONlaH KeHiH eHiMII MeTalul IUINTajga YHIeH
IIBIFApy, KalnTaMaHbIH IUIMTAHBIH OCTIHE KAThII

89

KaJlybIH OOJIBIpMAY YIIIiH OHIMHIH KanTaMachlHIa
pUIFan  OojFaH  JKargalga — KakeT.  OHIM
KOHBEKIMSIBIK JJICIIEH OHIMHIH O€TIHIEr bLIFal
KATBII KaJIFaHFa IEHIH KaTBIIT KaJaabl, COMaH KEHiH
OHIM MeTaJI1 Vi TUINTachlHA aybICaIbl.

KoHBeknusanbslk My31aTy Kes3iHae My3lIaTy
YaKbIThI )KOHE YU KarJalbiHIa MEeTaJlJI IUIMTa1a —
40 °C 117 mun, an -30 °C 166 MuH 00IAEBL.

Metain miauTaga KOHBEKIMSUTBIK MY3JaTy
KOHe Y >KarJaiibIH1a TeMIIepaTypaHbIH e3repyi S-
CypeTTE KOPCETIIreH.
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MeTa/lJ1 NJACTHHAAAFBI KOHBeKNHAIBIK MY3IATY A9oHe MY3TATY Ke3iHgeri

TeMIepaTYpAHBIH 83repy rpadari

20

1. kamMepagarel

-Temmeparypaja -30 °C
OHIM 0PTAJIBIFLI

2. kaMepanarel
Temmeparypaaa -30 °C
oHiM DeTi

Temnepartypa, rpaq.

3. KaMepaJarel
TemmepaTtypaja -40 °C

-20

OHIM 0PTAJIBIFLI

4, KaMepagarel 1
Temmeparypaaa -40 °C
eHiM DeTi

-30

-40

180 ¥3aRTBIFbI, MHH

Cyper 5. Metant umTaa KOHBEKIMSIIBIK MY3/aTy JKOHE YH JKaFAaibIHIa TeMIIepaTypaHbIH e3repy KecTeci

My3natynbiH OapiIbIK SiCTePiHIH KOPBITHIH/IBI YaKbIThI 2 — KECTEIE KENTIpiIreH.

Kecre 2. My3naTyIpIH COHFBI YaKbITHI

oici

| YakbIT (MHH.)

— 40 °C TemnepaTypana

dya arbIHbIHIA

131

MCETAJII ITMTa1a

108

eKi IJIMTAHBIH apacbIHOAd

109

apayac My3ziaTy

117

— 30 °C apanac myszmary

Aya arbIHBIHAA

179

Meram nauTana

163

EKi IUTMTaHbIH apachIHIa

165

Apanac my3aary

166

«Ackabak  Oe3eHIipy»  IKEMIC-KOKOHIC
KOCIIachl VIINH KOHBEKIMSUIBIK MYy37aTy oIiCiH
KOJIIaHFaH JYPhIC, COJIaH KekiH onbl yiiae -40 © C
TeMIepaTypaaa MeTalll IJIaCTUHAAA CaKTaIbl.

bi3 eHiMHIH memITe eKeHiH eCKepe OTHIPHIIL,
MY3/IaTy Y3aKTBIFBIH apajiac dJICIIEeH ecerTeiMis.
Twuicinme, OHBIH TOMEHIT KabaTel  METal
IUIMTAHBIH JKBUTYBIH KaWTapy apKbUIbl KaThII
Kajlaapl, »KOraprbl KaOaTel ImamameH 1,5 w/c
JKBIIIAM/IBIKIICH CAJIKbIH ayaHbIH TiK aFbIHbIHA
OaiiiaHbICTHI (TyHHENBAET1EH).

—_1r
tkp—txn

Teric Oeri ©O0ap mIeKCi3 JeHE KaTbhI
KaJaThIHBIH ecKepiHi3. Mysznary OacrairaHHaH
0ipa3 yakbIT ©TKEH COH, JICHCHIH MY3/aThUIFaH
JKOHE My3JaTbUIMaraH OeIiKTepi apachIHIAFbI
nntepdetic L-nen nene OeriHe TepeH eHIN KeTTi,
SIFHU |-111H KaJIBIHIBIFEI KATBII KAJIIbL.

Dt kesinge unTepdeiic DL KalIbIKThIFBI
yurin geHere TtepeH enemi. T (1) ¢yHKmsich
JduddepeHnmanipik TeHIey apKbUIbl aHBIKTAIaIbI:

+=)dl, (1)

MYHJIaFbl q-MY3/JaTy Ke3iHJie IeHe caMaFbIHbIH OipitiriMeH OesiHeTiH xbuty, KK / KT

p-II€HE THIFBI3/IBIFBL, KI' / M,
tp-KPHOCKONUSUTBIK Temreparypa, °C;
txn-CaTKBIHAATKBIIITEIH TeMITepaTypacsl, °C;
A-XKbITYy OTKI3rimTiK, BT/™M-K;

a-xbLTy 6epy kKooduumenti, Br/(m*K) -[7].
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OHIMHIH My37aTeuTFaH OeJITiHIH KaJbIHIBIFBIH €CeNTey KeJleci aiaropuT™M OOMbBIHIIA JKy3ere
ACBIPBLIA[IBI;

1. My3naryneig 6aceiaaa 1=0; 1=0; d1=10 C.

2. My3natbutrad Ka0aTTelH KaTbHAGIFH yiIiH dt=10 C ¢popmyrna OOMBIHIIIA aHBIKTATA B

dl = Ll )

ap__(1y
txp—txs (a)
3. Copan ketiin 11=dl, keneci DL ecimi ¢opmyna GoibIHIIA aHBIKTAIATb:

dl =— " (3)

a (L _)'
tkp—tx (A+a

4. Keneci Ip= l1+dl. Con cusikTh, 6i3 MY31aThIIFAH OHIMHIH KaJIBIHIBIFBIH €CENITEY/Ii )KAIFaCThIPaMbI3:
TOMEHT1 Ka0aT IKOHT. KOHTaKTLIII MY3/1aTy Ikl €CKepe OTHIPHIIL, KOFAPFBI IKOHBEKIT .- KOHBEKIIHSITBIK MY3/1aTy

[15].

5. bi3 ecenTeyai eHIM TOJBIFBIMEH KAThIIl KaJIFaH COTTE€ TOKTATaMbl3, SFHU. OHIMHIH MY3JaThUIFaH
Ka0aTTapbIHBIH KAaJIbl KAJBIHIBIFl 25 MM JKETeIi.

l061u = lKOHT. + lKOHBe}cw (4)
CoHbBIMEH KaTap, My3/1aTy Ke3iHJe JeHEeCH Kypaiiabl. 613 KOCTIaHBIH KbUTY ©TKi3rimTirid 1,97
OeJiHeTiIH q XbBUTYyBl «Ackabak Oe3eHIipy» KaHa Bt/m-K-re TeH KaObuTIaiiMbI3.
KOCIIachl MEH MY3JaTbUIFaH KOCHAHBIH SHTAJIBIINA KoHBeKIMANBIK >KOHE KOHTAaKTLII My34aTy
afBIPMAIBUIBIFBI PETIHJIE aHBIKTAJIBI KoHe 327,9 YIIiH JXKbUTy Oepy ko3dduuuentTepi op Typii
k/DK/Kr Kypanbl. KOCTIaHBIH OpPTallia THIFbI3ABIFbI Oonazbl xoHe coiikecinme 8 xone 30 Br/(mM*K)
897 kr/m? KypaAbl, KOCHAHbIH KPUOCKOMUSIIBIK Kypanasl.
TeMIeparypacbl KOMIOHEHTTEP/AiH OpKaichIChI- Ecenreynep HoTmwkenepi OoipiHma  6-
HBIH MaccallblK YJIeciH eckepe oTbIpein -1,17 °C CypeTTe KOpCeTUITeH My3/1aTy Y3aKTHIFbIHBIH

rpaduri canbIHIBI

My30aTy Y3aKTBIFBIH eCenTey

/
___________________ | AP, 1. aya
1 AFbIHBIHIATBI
| KADATTHIH KATYBI
5 . 2. MeTALI
bl
. 1 : ILIACTHHAXAFBI
;{ ! \ 1 KADATTHI MY31ATY
1
60,00 ;
H I / ) :
H : 2 :
1 1
1 ]
30,00 . E T
1 1
1 1
| I
1 ]
0.00 ! ! Kabat
-0,025 -0,020 -0,015 -0,010 -0,005 0,000 0,005 0,070 RAIBIHIBITEL, M
Cyper 6. My3nary y3aKkTbIFbIH €CeITey
Ecenrey  omiciMeH  anplHFaH — MY3JaTy IUMTaza 00Ty HOTHXKECIH/IE KAThI KaJIFaH KaOaTThIH
Y3aKThIFb! 113 MUHYTTHI Kypaibl, OyI1 SKCTIEpIMEHT- KabHABEE 0,019 M-re TeH.
TiK MaJTIMETTEpre Cokikec kenei. by peTte cybIk aya Kopvimuinont
arplHBIHIA OONy HOTWKECIHAE KaThIl KalFaH OKCIEpUMEHTTIK 3epTTeyJiepre apHajIraH
Ka0arThiH KanblHaerbl 0,006 M Kypajbl, METalI My3J1aTy 9icTepi TaH a1 Ibl, ce0e0l OHIM albIMEH
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KBUTY/IbI a3afiTaThlH TUICHKaFa opanajbl, COJaH
KCHiH MY3/1aThUIaIbI.

Tannmanran My3/aTy 9JlicTepiHe coiikec, aya
aFbIHBIHIA MY37aTyFa JKOHE METalUl IUIMTaJa
JKaHACTIalIbl MY3JIaTyFa apHaliFaH €Ki TyHHENbJICH
TYpaThlH  3EPTXaHAIBIK  CTCHJI  JKacaljbl.
TyHHenbaep MY3/IATKBINIKA OPHATHUIABI, MY3/IATy
Ke3iH/e TeMIlepaTypaHbl aHBIKTAy JKOHE OEKiTy
YIIiH TepMoMapaiap, eiiey KelieHi, KOMIIbLIOTep
KOJIIaHBLIIBL.

3eprTrey HBICAaHBI  peTiHAE  «AcKabak
0e3eHIpY» JKEMIC-KOKOHIC KOCHAachl KOJIJaHBLI-
JIbI, OJI INOriUIeTIH MaKeTKe CajbIHFaH, OHIMHIH
no3acel 400 T.My37aTy eKi TemIepaTypalbiK
pexmmae kyprizinmi: -40 xone -30 °C. 4 omic
Koimaneuiael:  ketepuiren JIJICY  arbIHBIHAQ
MY3/IaTy, METaJl IUINTaJa MY3JIaTy, €Ki MeTaul
TUTMTaHBIH apachIHAa MY3JIaTy, apajac My3/ary.

Onmiey KypaiaapbhlH JKYMBICKA JalbIHAAY,
HOTHXKEJICPIl OHACYIiH aJrOPUTMI CUIIATTAIFaH.

My3aary Y3aKTBIFBIHBIH TEOPHSUIBIK eceli
KYprizinmi, o 113 MEHYTTBI KYpaJibl.

ANbIHFaH ~MoniMeTTep OOWBIHIIA OHIM
MaKeTiHIH OpTachIHAA JKOHE MaKeTTiH OeTiHze
My37aTy Ke3iHIe KapKbIHHBIH e3repy Tpadwuri
canbIHABL. THICTI TYKBIPBIMIAD JKaCAIABI: dKOFaphI
aya arbIHBIHJA KOHBEKIIMSIIBIK CyOMO-pa3psiThl
JKOHE MeTalll ITUINTaJa KOHTAKTLN YH-Kaiiabl
OipikTipeTiH apajac oicTi KOJNJaHFaH JKOH.
KoHBeKIUSAIBIK MY3/IaTy MPOLECTIH KbUIIaMIbI-
FBIH KaMTaMachl3 eTICHJi, TMenTe MXoHe eKi
IUIMTAHBIH apachblHa MY3/aTy MakeTTiH OeTiHe
KATBIIl KalyblHA >KOHE OOJIIHTeH Ke3lle OHBIH
3aKpIMJAITybIHA OKeneni. bipikTipinreH ofic
MY3JaTy/bl  OOJABIPMAM/IBI, MPOIECTIH KbICKA
Y3aKTBIFbIH KAMTaMachi3 €TE/I1.
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byn 3epmmey scymvicel mammi sucyzepi men KOKOHICMEPOIH HcaHa KOMOUHAUUACHIH NALIOANAHA OMBIPLIN,
JHco2apuvl cananvl HAMYpan KoOHcepeinepoi azipaey HcoHe 01apOobl, Op2anHo1enmuKanvlK, QU3UKa-XUMUALbIK
Kopcemkiwimepin 3epmmeyze apnanzan. Kyzepi nezizinoezi koncepginep anemoik HapvlKma dcaue eaimizoe aoam
az3acvlHa nanoansvl OHiM peminde KeHiHeH MAaHblMajl, cededi onapovly KYpamblHOa Kadcemmi 0apymenoep MeH
Munepanoap mou. 3epmmey MHCYMbICLIHBIY Oacmbl MaKcamovl — mammi dcy2epi Men KoKoHnicmepoiy cana
peuenmypacwin a3zipaen, KOHcepeiiepoin mazamovlK KYHObLIbIZbIH, (YU3UKA-XUMUATIBIK KACUEMMEDIH JcaHe caKkmay
Mep3imin anviKmay. 3epmmey 0apvicblHOA OaiiblH OHIMOEPOiH, OpP2AHOIENMUKANBIK KOpcemKiuimepi 0azananvin,
0apovly 0aMi MEH CANACHL Hco2apbl 0eHzelide exeni aiKbinoanovl. ConviMen Kamap, aiblH2an oHiMoep enoiH azblK-
myniKk OHepKaCiOin Oamvimyza, iWIKI HAPBLIKMbL CANANbLL OMAHOBIK OHIMOEpMEH KAMMAMACHI3 emyze MHCIHe
UMROPMMBbL AIMACMbIPY2a yiec Kocaovl. byn 3epmmey scymvicbl omanovlK Koncepei onoipicin oamvimyza, coHoail -
aK XanblKmulH OYpblc MAMAKMAHYbIH K0J10ay2a Mauplzovl acep emeodi. Tommi cyzepi Hezizinoezi icana
KoHcepeinepoiy, OHOIpIci e/l IKOHOMUKACLIHG OH, 2Cepin mucizin, IKCHOPMMOBIK d/1eyemmi apmmaulpyea MyMKiHOIK
bepedi. bonawakma ocel OHIMHIN CARACHIH JHCAKCAPMY YUWIIH JHCAKA MEXHON0ZUANAPObL eHZI3Yy, CaKmay Mmep3imin
y3apmy macenenepi 3epmmeitin, OHiM AcCOPMUMEHMIN KeHelumy MyMKIHOIKmepi Kapacmaulpuliiybl Kajcem.

Heri3ri ce3gep: :xyrepi, KekeHic KOHcepBijepi, TaFraMAbIK KYHAbUIBIK, OPraHOJeNTHKAJIbIK
KepceTKilTep, peuentypa, HaTypaja eHimaep, pru3nKka-XuMHSJIBIK KOpceTKiITep.
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OIIPEAEJIEHUE HOKA?:éTEJIEfI KAYECTBA HOBBIX KOHCEPBUPOBAHHBIX
OBOLIEN HA OCHOBE CJIAJIKOU KYKYPY3bI.

JI.C. ChI3[IPIKOBA, KM. AB/ITUEBA*, AM. TAEBA

(ATMaTHHCKHUH TeXHOJIOTMYeCKUI YHHBEPCUTET,
Pecny6simka Ka3axcran, 050012, r. Aamartsl, yi. ToJe 61, 100)
DeKTpOoHHas TIouTa aBTopa-koppecnonaenta: K.abdieva@mail.ru*

Dmo uccnedosanue ROCEAUEHO PA3PAOOMKe BbICOKOKAUECMGEHHBIX HAMYPATILHBIX KOHCEPBOE C
UCNOIb308AHUECM HOBOU KOMOUHAUUU CIAOKOU KYKYPY3bl U 080U€ll, A MAKIICe UZYUEHUI0 UX OP2AHOIERMUYECKUX U
dusuko-xumuueckux nokazameneii. Koncepevt na ocnose KyKypy3vl WUPOKO U36ECHIHbL HA MUPOBOM PbIHKE U 6
Hawiell cmpane KaK noae3nslil 0 0p2anu3ma npooyKm, NOCKOIbKY OHU 002ambl HEOOX0OUMBIMU GUMAMUHAMU U
munepanamu. OCHOGHAA Uelb UCCIE008ARUA — PAZPAOOMAMb HOGYIO DEUEenmypy KOHCEP808 HA OCHO6e ClAOKOU
KYKypy3bl U 060ujeil, Onpeoeniums ux nuueyio YeHHOCmo, PU3uKo-xumuueckue c60lcmea u cpoKk xpauenus. B xooe
uccneoosanus 6vlia NPOGeOeHA OUEHKA OP2AHOIENMUYECKUX NOKA3Amenell 20mo6oil NPOOYKUUU U YCHAHO8/IEHO,
YUMo UX 6KYC U KAYeCmeo HAX00AMCs HA 6blCOKOM yposHe. Kpome mozo, nonyuennvie npooyKkmol cnocoocmeyiom
PA36UMUI0  RUWEGOI  RPOMBIUWIICHHOCIU  CHPAHbl, 00eCNe4Yenul) GHYMPEeHHez0 PLIHKA KaAuecmeeHHOu
omeuecmeeHHOU NpoOyKuueii u umnopmosamewenuio. /lannoe ucciedosanue 0oKazvleaem 6aj)cHoe 6lUAHUE HA
pazeumue omeuecmeeHH020 KOHCEPEHO20 RPOU3BOOCHIEA, 4 MAKIICE HA ROOVEPIHCKY 300P06020 RUMAHUSL HACETEeHUSL.
IIpou3e00cmeo HOGBIX KOHCEPBOG HA OCHOBE CIAOKOU KYKYPY3bl OKANCEN HON0NCUMETbHOE G/IUSIHUE HA IKOHOMUKY
CMpansl U RO360IUM NOGLICUMb IKCROPMHBLIL homenyuan. B 6yoywiem neooxo0umo uzyuums 6onpocol 6neopenus
HOGbIX MeXHONO2uil O/ YAYUUWEHU Kauecmea NpoOyKyuu, yeeiudyenus CPOKad XPAHEHUSs U pPACUIUPeHUs
accopmumenma.

KiroueBnle ciioBa: KYKYpY3a, OBOIIHbIC KOHCEPBbI, NUIIICBAsA HEHHOCTb, OPraHOJECNTUYCCKUC
MmoxKa3arTejiu, peuenrypa, HatTypajbHbI€¢ IPOAYKTDI, (1)H3HKO-XHMI/I‘IBCKHC InmoKas3aTeJjin.

DETERMINING THE QUALITY INDICATORS OF NEW VEGETABLE
PRESERVES BASED ON SWEET CORN.

L.S. SYZDYKOVA, K.M. ABDIYEVA*, A.M. TAYEVA

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

This study is devoted to the development of high-quality natural canned food using a new combination of sweet
corn and vegetables, as well as the study of their organoleptic and physicochemical properties. Canned food based on
corn is widely known in the world market and in our country as a healthy product, since it is rich in essential vitamins
and minerals. The main objective of the study is to develop a new recipe for canned food based on sweet corn and
vegetables, determine their nutritional value, physicochemical properties and shelf life. During the study, an
assessment of the organoleptic properties of the finished products was carried out, and it was found that their taste
and quality are at a high level. In addition, the obtained products contribute to the development of the country's food
industry, providing the domestic market with high-quality domestic products and import substitution. This study has
an important impact on the development of domestic canning production, as well as on supporting healthy nutrition
of the population. The production of new canned food based on sweet corn will have a positive impact on the country's
economy and will increase the export potential. In the future, it is necessary to study the issues of introducing new
technologies to improve product quality, increase shelf life and expand the range.

Keywords: corn, vegetable preserves, nutritional value, organoleptic indicators, formulation,
natural products, physicochemical indicators.

Kipicne Tamak eHepkacibiHAe HaTypall KeKeHic
JKyrepi koHCepBiaepi AyHHE KY3IHIE JKOHE KOHCEPBUJIEP] acma3blK OHACYlI KaXKeT eTIEHTIH
eNMI3/IiH HAapBIFBIHIIA JYPBIC TAMAKTaHy TaFamJiaphbl JKOHE aJIFalIKbl KACHETIH TOJIBIK CAKTaFaH HATypall
periHae KojimaHyra OONATBIH, aJaMfa ar3achlHa KOHCepBiIep OosIFanbIKTaH, OipiHILIi )KOHE eKiHIIi

Tai1aChl KOIT OHIM PETiH/Ie KeHIHEH TaHbIMAJT.

94


mailto:k.abdieva@mail.ru
mailto:k.abdieva@mail.ru*

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

TaraMfra  cajar
naianaHpuIazbl.

3amaH TanaOblHA cail acmasdblK OHICY.l
KaKeT eTHEeHTiH NalfblH TaraM OHIMIIEPiH TYTHIHY,
SIFHA aJaM aF3achlHAa TIalmansl opi  OalFBIH
OHIMJIEPMEH CaJIBICTBIPFaH/a Y3aK Mep3iMre AeiiH
caKTayia aJaTblH HaTypaj KeKeHiC KOHCEpBUIEpiHe
JereH CYpaHbIC KYHHEH KyHre apryna. ToTTi
KYrepl HeTi3iHAeri HaTypal KeKeHIC KOHCepBi-
JIepiH 93ipieyieri Makcar:

- Imki HapBIKTBI OTAHIBIK OHIIPIC OHIM-
JIepiMeH KamTaMmachl3 €Ty JKOHE MMIIOPTTHI
BIFBICTBIPY;

- XanbIKTBIH JKOFapbl camajbl HaTypail
KOKOHIC KOHCEpBiJIepiHE [ereH CYpaHBICHIH
KaHaFraTTaHABIPY;

- Ennmin onmeyMerTiKk JKoHE SKOHOMHKA-
JIBIK JaMyBbIHA OH YJIeC KOCy.

XKyrepi HeriziHmeri KOHCEpBUIEPiH TaHbI-
MAaJJIBUIBIFBI APTKAaH CaiblH, OHBIH a/1aM aF3achlHa
Maiaambel KAaCHeTTepi e epekie Oaramanansl. by
OHIMJIEp BUTAMHHJIECP MEH MHUHEpaJAapIblH Ke3i
Oonbin TaObanel, cebedi OnapAblH KypamblHAA
ar3ara KaXeTTi OapibIK MHUKpOdJIEeMEHTTep Oap.
SFHM KOHCepBiUNEepIiH HETI3IH XKyrepi eTin
ATYBIMBI3IBIH Heri3ri cebebi Kyrepi — Kypambl
MOHO J>XKOHE AMCAXapUATEpre, KaHBbIKMAraH Man
KBIIIKBIIIAPBIHA, CY, KpaxMalFa ete 0aii, COHJak-
aK KypaMbIHJaFbl TEMIpIH KONTIriHEH YEeMITHOH
Oonbin  TaObaThiH KekeHic. COHBIMEH Katap,
onblH KypambiHna B9, E, PP, Bl, B2, BS5, C
BUTaMUHAEP1 XKoHE HUALIMH, XOJIUH Oap.

3epTTey JKYMBICHIHBIH MaKcaTbl — TOTTI
KYTepi MEH KOKOHICTEP/IiH KaHa KOMOWHAIMSCHIH
naiianaHa OTBIPBIN, >KOFAapbl camanbl TaOuFu
KOHCEpBUIEpI  JalbIHAAy  JKOHE  OJIAPJbIH

peTiHme  CalKpIH  KYHiHIE

Kecre 1. KekenictepiH XUMUSIBIK Kypambl, (%)

OPTaHOJIETITHKAJBIK, (DU3NKA-XUMHSIIBIK KOpceT-
KimTepin anpikTay. OCBl MakcaTKa >KeTy VIIiH
KeJleCl MiHIETTep KOWBLIAIbI:

- TOTTI XYyrepi MEH KOKOHICTepAiH KaHa
perenTypaiapbiH J3ipIiey;

- JadiblH  KOHCEpBiepAiH  Qu3MKa-
XUMUSIIBIK JKOHE OPTaHOJICTITHKAIIBIK KOPCETKIII-
TEpiH 3epTTEY;

- OHIMAEPHIH TaFaMJBIK KYHJBUIBIFBIH
JKOHE CaKTalIyblH Oaranay.

ToTTi Xyrepi MeH KOKOHICTEpIIH THIMIII
yiJsieciMi jkaHa KOHCEPBIJIEPAIH JOMiH, CamachlH
KOHE  TaFaMIbIK  KYHABUIBIFBIH  apTTBIpyFa
MYMKIHZIK Oepemi. by, o3 ke3erinme, HapbIKTaFbl
TaOWFyW JKOHE Taijansl  OHIMIepre JieTeH
CYPaHBICTBl KaHAFATTAHIBIPHIT, XaJBIKTBIH IYPBIC
TaMaKTaHybIHA BIKITAJT eTEe/i.

JKana xoHCepBi eHIMAEpIHIH camackH
apTTBIPYFa, OTaHJABIK OHIIpIC IEHreiiH KeTepyre
JKOHE TYTBIHYIIBUIAP/IBIH CYPAaHBICBIH KaHAFaTTaH-
IBIPYFa CEMTITiH TUTi3e1i.

3epmmey mamepuanoapvl men aoicmepi

ToTTi XyrepifieH kacalFaH HaTypal KeK-
OHIC KOHCEPBUIEPIHIH aCCOPTHMEHTIH KEHEUTY
MaKcaThIH/Ia OFaH 0acKa Ja KOKeHiC TYPIEpPiH KOCy
apKbUIBl JKYTepl HETi3iHIe jkacairaH OipkaTtap
KOHCEpBI pelentypanapsl aibHIbl. KocbutaTeH
KOKOHICTEp — aKKayJaHAbl JKOHE TYIIi KBIPHIK-
Kabat, co0i3, KUAp, KbI3aHAK - XMUMUSIIBIK KYPaMbl,
TaFaMJIbIK KYHJIBUIBIFBI JKOHE ajJaM ar3achlHa
THUT13eTiH MaiJa)Tbl KACUETTEPiHE Kapai TaHalIbl.

Ocipece Tynai KBIPHIKKA0ATThIH eTe  Oaif
BUTAMHHJII JKOHE MHHEpaIbl Kypambl JaibIH
OHIMHIH  TaraMJIbIK  JKOHE  JHEPreTUKAJBIK

KYHJBUIBIFBIH apTTHIPIBI (KecTe 1).

[Hukizar ataysl | aKysI3 Mai MOHOCaxapuj, | KpaxMmal | KacCYHBIK OHepreTuKabIK
KYHJIBIIBIK, KKaJI
Totti sxyrepi 11,2 45 8,0 29,9 2,5 338
Tynmi 2,5 0,3 4,0 0,5 0,9 30
KBIpBIKKa0aT
Kusip 0,8 0,1 2,5 0,1 0,7 14
Totti Oyphim 1,3 - 52 0,1 1,4 27
Tomar 1,1 0,2 3,5 0,3 0,8 23
AKKaymaHabl  KBIPBIKKA0AT  KypaMbIHIA Torti Oypsiln — OyJI BUTAMHUHICPIIH Ke3i,

JIAKTO3a, KalbIwii, Kanwuii, pocdop, A, B1, C, P, K,
B6 ButamuHzepi koHe QepMeHTTEp (IHMMa3a,
npoteasza) 6ap. KbIpbIKKaOaTThIH HIBIPBIHBI aF3a-
HBIH 3aT aJMacyblH peTTel, acKaszaH, OaybIp
aypyJiapblHa, COHJal aK aHeMHsI, IeMIKIIe YIIIiH Jie
JKBIJIJIaM 9Cep €TETIH Jdpi PETiHAe KOJIaHbLIa b,

95

oHga C BUTaMUHIHIH MeJIepi KOI, COHbIMEH
Karap Kypamsl A, B, P ToObIHBIH BuTaMHHAEPiHE
JKoHe OeTa-KapoTHHTE Oail.

Kusip B1, B2, B3, BS5, B6, C Butamunzepi,
(hoymii  KBIMIKBUIBI, KalbIUH, TeMip, MarHWid,
dochop, Kanuii MEH MBIPBIII 3JEMEHTTEPiHIH
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Herisri ke3i. KwuspaelH KypaMbIHIArel —Kaluid
MUHEPAIIBI 3aThl aJlaM aF3achlHAH apThIK CY MCH

TY37bl  IIBIFApPBIN, JKYPEK-TaMBIp  KYHECIHIH
HBIFAIObIH YKaKCapTabl.
I'ynoi  xpIppikkabat  KypaMmbrHgarel  C

BUTAaMUHIHIH MOJIIIEepi aKKayIaHIbl KbIPhIKKaOaT-
TIeH cajbIcThIpranaa 1,5-2 ece ker, conmaii-ak Bl,
B2, B3, B6, B9, PP, E, K, H, xonmuu Butamuaaepi
XKoHe eTe cupek kezneceriH U ButamuHi 6ap. On
MBIHA/Iall MaKpO3JIEMEHTTEP - KalbLIMi, MarHui,

HaTpuil, kamui, dhochop, TeMip, MBIPHIII, MBIC,
CEJICH JKOHE MHKPOIJIEMEHTTED -
KOOAJIbT, O, XJIOp, TeMipre eTe Oai.
Hoamuboicenep jncane onapovt maiKpliay
OcbhiHiali XUMUSUTBIK KYPaMbl BUTAMUHJIED
MEH MUHEpalJlbl 3aTTapra Oail JKOHE Iaiijalibl

Mapraset,

KacueTTepre

ne

KOKeHicTepACH

peuenrtypanmap OOWBIHIIA XKYyTrepi
HaTypaJl KOHCEPBiJIep AalbIHIANBI (KecTe 2).

Kecre 2. TotTi kyrepi HeriziHme naiibIHAaIFaH HATYpall KOKOHIC KOHCEPBIJIEPiHIH penenTypaiapsl

Ne Penenirypamarsl Kypam OeJtikTepaiH Mermepi, %
HIuKi3aTTHIH aTaLybl Nel yuri No2 yari | Ne3 ymri | Ne4 yiri

1 ToTTi XKyrepi 70 50 50 50

2 I'ynai KeIpbIKKaOaT - - 10 10

3 AKKayaH/pl KbIpbIKKa0at - 10 - -

4 Torti Gonrap Oypslmn - 10 10 10

5 Kp13anak - - - 10

6 Kusip - 10 10 -

7 Kyiima (kaHT, Ty3, IUMOH 30 20 20 20

KBIIIKBLIBI)

Ocwl penentypanap OOHWBIHINA aNBIHFAH
LIMKi3aTTapapl AJIFalIKbl MEXAHUKAJIBIK ©HJIEY,
SFHHU 1pIKTEy, XYy, Ta3zajay oIlepalusiapblHaH
OTKeH COH KOKOHICTepAl TOpTOYPHINITAIl Typarl,
MIUKI3aTTBIH TYpiHEe OailaHpICTBl 1-5 MHHYT
apajbiFbIHAQ  BICTBIK  Oyma  Oymaimael.  Ax
KYHbUIaTBIH KyiiMa peTiHae HaTypal KOHCepBi-

aepre ToH 3% Ty3,

KeJecl
HeT131HA€er]

3% xauT x)oHe 1% muMoH

KBIIIKBUIBIHBIH ~ €PITIHIICI KYABUIABL. AJBIHFaH
JafibIH KOHCEpBUIEp/i 3 anTa cakTaraHHAaH KeHiH
JI€ CBIPTKBI TYPi ©6T€ TAPTHIMIBI OOJIBI.

ToTTi xxyTepi Heri3iHAe NalbIHIAFaH j)KaHa

HaTypa

KOKOHIC

KOHCEpBUIEpiHIH  (u3HKa-

XUMUSUTBIK KOPCETKIIITEP] aHBIKTAIBI (KecTe 3).

Kecte 3 KekeHic Kocnackl KOHCEpBUIEPiHIH (hHU3UKA-XUMUSIIBIK KOPCETKIIITEPi

Ne Kepcerkimrepiy atamyst Nel Gakpumay | No2 ynri Ne3 ynri Ned ynri
yJrici
1 | Ty3napiH caMakThIK yieci, % 0,86-0,87 0,88-0,9 1,11-1,15 1,3-1,34
2 TUTpIICHETIH KbIIIKBUIABIH 0,36 0,42 0,31 0,53
caJIMaKThIK yieci, %

TotTi kyTepi Heri3iHAe malbIHIAIFAH KaHa
HaTypaJl KOKOHIC KOHCEPBUICPIHIH TaFaMJIbIK
KYHIBUTBIFBI, SFHU KYPaMbIHIaFbl aKybl3, KOMIpPCY,
Maii MeJIepi JKOHE JHEPreTUKAIBIK KYHJIBLUIBIK-
Tapbl aHBIKTAJIJIBI.

ToTTi xyrepi HeriziHAe nalbIHIANFaH )KaHa
HaTypal KOKeHIC KOHCEepBUIEpiHiH KopceTKimTepi
aHBIKTAIAbI (KecTe 4).

Kecre 4. ToTTi kyrepi HeriziHae naiibIHAAIFaH )KaHa HAaTypajl KOKeHIC KOHCepBIIepiHiH KopceTKimTepi

Ne KepceTkimrep iy atarys Nel yari Ne2 yari | Ne3 yari | Ne4 yari
1 AKYBI3JIBIH CAJIMAKTHIK Yyieci, % 2,88 2,81 3,96 2,60
2 KemipcyabiH caMakThIK yieci, % 9,63 11,04 12,05 11,58
3 MaiinsiH caMakThIK yieci, % 0,34 1,04 0,787 1,186
4 DHEPreTUKAIBIK KYHJIBUTBIFBI, KKaJT 53,1 64,76 71,12 67,39

AJbIHFaH JaiiblH KOHCEPBUIEPAIH CarachlH
Oaranay YIIiH anJgbIMEH OJapIblH OpraHOJENTH-
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KaJbIK KepceTkimTepi 3eprrenni. Opranosnen-
TUKQJIBIK KOPCETKIIITEp OHIMHIH camnachkl MEH
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TYTBIHYIIBI YIIIH KOJNAWIBUIBIFBIH  aHBIKTAY/a
MaHBI3Bl pen  arkapaabl. OpraHoJCITUKAIIBIK
KOPCETKIIITEp JCN aJaMHBIH CE3IM MYIICICPiHiH
KOMETIMEH aHBIKTAJIaTBIH OHIMHIH CBIPTKBI TYpI,
Hici, ToMi, KYPBUIBIMBI HEMECE€ KOHCHCTCHITHSICHI
JKOHE TYCi CHSIKTBI CalaliblK OCNTiJIepiH adTabl.

OpraHonenTukanslK — KepceTkimrTepai Oaramay

Nel yari Ne2 ynri
LETYY
5
4
3
2

KOHCUCTEHLUMACDHI
1
0
uici

Kepy, HWiC KOHE JOM ce3y, CHIaI Ce3y apKbLIbI
Oaranaybl KAMTH]IbI.

’Kana xoHCepBi ©HIMIEPiHIH OPTaHOJIEITH-
KalblK camachlH Oarajay VIIH JeTyCTaIlus
JKacajblll, CHIPTKBI TYpPi, TYCl, Hici, KOHCHUCTCH-
LMACKHI, AOMI 5 Oa/uIABIK IIKajJaMEH OaraiaH[Ibl

(cyper 1).

Ne3 yari Ne4 yari

TycCi

CbIPTKbI TYPI

Cyper 1. Torri »xyrepi Heri3iHoe AaWbplHAQIFaH >KaHa HATypaJl KOKOHIC KOHCEpBUIEPIHIH OpraHOJENTHKAJIBIK

KepceTKimmTepi

OpraHonenTyUKaiblK KepceTKimTepin Oara-
nay OapbicbiHaa Nel Gakputay yiriciHaeri HaTypa
TOTTI KYrepi camachl >kakchl xkoHe Ne2, Ne3, Ned
YIriferi akkayAaHIbl KOHE TYJAI KBIPBIKKaOaT
KOCBUIFaH JKYrepi HEri3iHIeri HaTypal KoHcep-
BIJIEp/IiH CaIachl 6Te XKOFapbl OOJIbI.

Kopvimuinowt
3epTTey JKYMBICBIHBIH HETI3r MaKCaThl —
TOTTI  JKyrepi MEH  KOKOHICTepJiH  JKaHa

KOMOMHAIMSACHIH MaijanaHa OTBIPBII, >XOFaphbl
camansl HaTypall KOHCEpBiIepAi o3ipiey koHe
oNapAbIH (U3NKA-XUMUSIIBIK, OPraHOJIEITHKAIBIK
KacHeTTepiH aHbIKTay OosaTbiH. OChl MakcaTka
KETy YIIiH TOTTI XXyrepi MeH KOKOHICTEpAiH XKaHa
pelenTypanapsl JIAABIHTAITBIIL, oJlap/bIH
TaraMJIbIK KYHJIBUIBIFBI MEH CaKTalybl 3ePTTEIII.

3epTTey HOTHXeNepi KOpCeTKeHAEH, TOTTi
KYrepi MeH TYpili KOKeHICTepAiH YHieciMi
KOFaphl  camaiibl, [Haijgansl  JKoHe  JIOMI
KOHCEpBUJIEp  ’kacayFa  MYMKIHOIK  Oepeni.
AJBIHFAaH ~KOHCEpBUIEpHiH KypaMmblHIa —ajam
ar3acblHa  KaXETTI  MHKpPOIJIEMEHTTEp  MeEH
BUTAMUHJIED MOJ, OYJ OJapAblH TaFaMbIK
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KYHIBUIBIFBIH ~ apTThipaabl. CoHBIMEH —Kartap,
KOHCEPBUIEPiH OPraHOJNENTHKAIBIK KOPCETKIIITEe-
pl TYTHIHYIIBUIAP YIIIH TAPTHIMJIBI JKOHE CaIalibl
OHIMJIEP/ll YCHIHATHIHIBIFBIH AJIEIIE/II.

3epTTey JKYMBICHI €NiMi3Jieri TaFaM eHep-
KOCIOIHIH JaMyblHa, OTAHJBIK OHIMHIH CalachiH
apTTHIPYFa JKOHE XABIKTHIH AYPHIC TAMAKTAHYbIHA
pIKMai etefi. ToTTi *Kyrepi HeriiHAe jkacalFaH
JKaHa  KOHCEpBUIEp OHIIPICIHIH  apTybl eIl
SKOHOMHKACHIHA OH 9CEPiH THTI3iI, SKCIIOPTTHIK
QseyeTTi apTThIpyFa MYMKiHAIK Oepeni. COHbIMEH
Kartap, OCbl OHIMJICP/IiH HAPBIKTAFbl CYPAHBICHIHBIH

apTybl 1IIKI HapbIKTa OTAHABIK ©HIMAEPIiH
TaHBIMaJIBUTBIFBIH apTTHIPBIIL, HUMIIOPTTHI
JIIMaCTBIpyFa CENTIriH THTI3e/].

Anjarel  yakeITTa TOTTI IKYyrepi MeH

KOKOHiCTepAiH ©Oacka TYpJIepiH KOCy apKbUIbI
KOHCEpBUIEPIiH aCCOPTUMEHTIH KEHEHUTY, OnapIbl
JKaHa TEXHOJOTHSUIADMEH OHJEY JKOHE CcakKray
MEp3IMiH Y3apTy MYMKIHIIKTEpPiH 3epTTey KaxKeT.
Byn e3 keserinme eHIMHIH camachlH OJaH opi
apTTHIPBII, TYTHIHYIIBUIAP/IBIH CYPAHBICHIH TOJIBIK
KaHaraTTaHJBIPyFa MyMKIHIIIK Oepe/ii.
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Kapsxbutanasipy ke3i. «>KaHa koHcepBiieH-
reH OHIMIEpAl OHIIpy YIIH O>KyrepiHi THiMai
naianany TEXHOJOTHSICHIH >Kacay» KOJIaHOAIIbI
3eprreynep xobacel PECA GIZ (Opramsik Azwus-
JaFbl SKOHOMHKAJIBIK ©Cy CEKTOpJIapblHA apHAJFaH
Kociom OimiMm  Oepy) KoJIaybIMEH OPBIHIAJBII
JKaTKaH  XaJbIKapalblK  KOOAHBIH  HETI3iHIe
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XUMUATIBIK KEPAMObl, OHBIH, iWiHOe Kailmanama Memadooaummepoiy KYpamvli, 6acmankbl 0CiMOIK WIUKI3AMbIHbLY
canacel MeHn Kayincizoizin 6azanay Hamuicenepi kenmipinzen. Makanaoa myieincoHbluKa, WaUKypai HcoHe
noOpmynaKkmely dycep ycmi 001IiKmepiniy OUon02uAnbIK 0escendinizin 3epmmey Hamudicenepi oap, o6UONOUATBIK
bencendinikmin Key cnekmpi 6ap Kaiimanama memaodonummepoi any yuwiiH mMaHoan2an 6cimOiK WIUKI3AmMbIH
naiioanamny nepcnekmuéanapsl anvikmanzan. byn zepmmeynep mamax, enepracioinde scepzinikmi ecimoikmepoi
naiioananyoviy Heana Mymkinoikmepin awiaovt. Ocvl ocimOikmepoi adam OeHCayIbl2blH HCAKCApmy yuiin maouzu
AHMUOKCUOGHMMAD MeH OUemanslK KOCnanapovly, Ke3i peminoe Ko10aHyoblH opbIHObLIbIZbL Hezi3oenzen. Conoaii-
akK, oy ocimoikmepOi Op2aHUIMHIN HCANNBL HCAZOATBIH HCAKCAPMY YULIH MAAMObIK KOCRANAp MeH )YHKYUOHAIObL
OHIMOepOiH hopmynanapvina 6ipikmipy mymkinoikmepi Kapacmoipovinadol. Conmycmix Kazaxkcman ocimoikmepininy
OuonoZuUANBIK 0encendi 3ammapvlH Mamar, OHEPKICIOIHOe KO10aHy OHIpOi O0amblimy JicoHe QYHKUUOHANObIK
KOpeKmeHOipy accopmumeHmin KeHeimy yulin Hcana MyMKIHOIKmep auaobvl.

Herisri ce3mep: TyilieXKOHBIKA, NIIHKYypai, NOPTYJaK, AHTHOKCHAAHTTBIK OesIceHTiK,
(pyHKIHOHAIABI TAMAKTAHY.

NEPCHEKTUBBI IPUMEHEHMS PACTEHUI CEBEPHOT'O KA3AXCTAHA B
INPOU3BOACTBE INTPOAYKTOB IIMTAHUA ®YHKIUOHAJIBHOI'O HASHAYEHU S
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DreKkTpoHHasl OYTa aBTOpa-KoppecnoneHTa: aygerim_talgatqyzy@mail.ru*

B cmamuve npueedenvl pe3yibmamut UCCIE006AHUA PUIUKO-XUMUUECKOZ0 COCHIAGA, AHMUOKCUOAHMHOU
AKMUGHOCMU, SUMAMUHHO-MUHEPATIbHO20 cocmasa oukopacmyuwiezo coipba Cesepnozo Kazaxcmana (0onnuk,
36epo6oil u nopmynax). Ycmanoeieno, Ymo 0aHHoe pACMUMEIbHOE CbIPbe COOEPIHCUN 3HAUUMEIbHOE KOJIUYEeCIE0
OUOAKMUBHBIX COCOUHEHUU - NOJUPEHON08, GUMAMUHOE U MUHEPANbHbLIX 6ewjecme. Ilonughenonvt, f-xapomun
obnadaom aHmMUOKCUOAHMHBIMU, UMMYHHO-80CHMAHO6AUSAIOWUMU ceolicmeamu. Taxice 6 cmambe npueedeHwvl
Pe3yIbmamol OYeHKU XUMUYECKO20 COCHABA, 8 MOM HUCIE COOEPIHCAHUA 6MOPULHBIX MEMADOIUMO8, ROKA3ameell
Kauecmea u 0e30nACHOCMU UCXO00HO20 pacmMumenvhozo covipvi. Cmamovs codepicum pe3yaibmanmsl U3YUeHUs:
OuoN0ZUYECKOTl AKMUGHOCIU HAO3EMHBIX Yacmeil OOHHUKA, 36eP000s U NOPMYIAKA YCMAHO8IeHbI NEPCREKMUGHL
UCRONB308AHUSL BLLOPAHHO20 PACHIUMEILHO20 CHIPbsL OJi1 U3G/IEUECHUs. 6MOPUYHBIX MEMAOOIUMO8 ¢ WUPOKUM
CHEKMPOM OUONOZUYECKOU AKMUGHOCMU. Dmu UCC1e008aHUs  OMKPBIGAIOM HOGbIE GO3MONCHOCHU 013
UCRONB308AHUS MECHHBIX PACHIEHUIL 8 NULLEGOU nPOoMbluIeHHOCmU. Q60CHO8aNA Yeneco00paA3HOCHb RPUMEHEHUA
OAHHbBIX PACHEHUT 8 KAYeCMEe UCHOYHUKOG HAMYPATbHLIX AHMUOKCUOAHNO08 U OUOI0ZUYECKU AKMUGHBIX 000a60K
0151 ynyuwmienusn 300poevs uenosexa. Taxice paccmompeHnvl 603MOINCHOCHU UHMeZPAUUU OAHHBIX PACMEHUIL 6
peuenmypsl RULLEBHIX 000ABOK U QYHKYUOHATILHBIX NPOOYKMOE 014 YIYUUIEHUA 00uez0 COCMOAHUA 0p2anHu3ma.
Ilpumenenue ouonozuvecku akmusnsix seujecme pacmenuit Ceseprnozo Kazaxcmana é nuuieoii RpOMbluLI1eHHOCIU
OMKpbIGAEm HOGblE B03MONCHOCHMU Ol PA3GUMUS PESUOHA U PACUIUPEHUSA ACCOPMUMEHMA (QYHKUUOHATILHO2O
numanus.

KuioueBble cjioBa: [OHHUK, 3Bepo0oil, MNOpPTYyJaK, AHTHOKCHUIAHTHAS AKTHBHOCTD,
(pyHKIIHOHAILHOE UTAHUE.
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PROSPECTS FOR THE USE OF PLANTS OF NORTHERN
KAZAKHSTAN IN THE PRODUCTION OF
FUNCTIONAL FOOD PRODUCTS

'G.N. ZHAKUPOVA, 'T.Ch. TULTABAYEVA, 'A.E. SHOMAN, 'A.T. SAGANDYK,
'A.H. MULDASHEVA, ! G.M. TOKYSHEVA,
'A.T. AKHMETZHANOVA*,' A A. BEKSULTAN, ?I.K. TYNYBAYEVA

(*JSC «S. Seifullin Kazakh agrotechnical research University»,
Kazakhstan, 010000, Astana, Zhenis ave., 62
BIOMEDPREPARAT LLP, Kazakhstan, 021500,
Akmola region, Stepnogorsk, microdistrict 9, building 3)
Corresponding author e-mail: aygerim_talgatqyzy@mail.ru*

The article presents the results of a study of the physico-chemical composition, antioxidant activity, vitamin and
mineral composition of wild raw materials of Northern Kazakhstan (sweet clover, St. John's wort and purslane). It
has been established that this vegetable raw material contains a significant amount of bioactive compounds -
polyphenols, vitamins and minerals. Polyphenols, f-carotene have antioxidant, immune-restoring properties. The
article also presents the results of an assessment of the chemical composition, including the content of secondary
metabolites, quality and safety indicators of the initial plant raw materials. The article contains the results of studying
the biological activity of the aboveground parts of sweet clover, St. John's wort and purslane, and the prospects for
using the selected plant raw materials for the extraction of secondary metabolites with a wide range of biological
activity are established. These studies open up new opportunities for the use of native plants in the food industry. The
expediency of using these plants as sources of natural antioxidants and biologically active additives to improve human
health is substantiated. The possibilities of integrating these plants into formulations of food additives and functional
products to improve the overall condition of the body are also considered. The use of biologically active substances of
plants of Northern Kazakhstan in the food industry opens up new opportunities for the development of the region and
the expansion of the range of functional nutrition.

Keywords: sweet clover, St. John's wort, purslane, antioxidant activity, functional nutrition.

Kipicne KYpaMmbIH 3epTTey Ooibill TaObuTazpl. MakcaTka

JleHcaynbIK TMeH y3aK eMipai KOJJaWThIH JKETY YIIiH KeJleci MiHAeTTep KONBUI/IBI:
(YHKIMOHAIJIBI  JKOHE JUETAJBbIK Taramjapra - Contycrik KazakctaHHBIH JI9pLTIK IIOMTE-
JIETeH KBI3BIFYIIBUIBIK OYKiJ ojemze Te3 ecyie. piHiH (QYHKIMOHANNBIK KACHETTEpiH 3epJeney
OciMaiK TeKkTec TaraMaapAbl KYHIENIKTI TYTHIHY YKOHE OCIMIIKTEePIiH OHTAMIIBI TYPJIEPIH TaHaAY;
JICHCAyJIbIKKAa Taiaaabl acep €TeTiH KakTanama - OCIMJIIK MIMKI3aThl CaNachIHbIH (hU3HKa-
METa0OJUTTEp JIeM aTajaThlH (PUTOXUMHUSIIBIK XUMUSUTBIK KOPCETKIIITEPiH 3epTTey: MOPTYIaK,
3aTTapIblH KeIl 0OJybIHAa OaiIaHBICTHI YCHIHBLIA- TYHEKOHBIIIIKA XKOHE IIOUKYpaii;
1wl [1]. byt 3aTTap aHTHOKCHIAHTTHI, KAaHIICPOTCH- OCIMIIK IIUKI3aThIHBIH Cala KOPCETKIIITe-
re Kapchl, THIOTCH3HMBTi, KaObIHyFa Kapchl, piH 3epTTey: MOPTYNaK, TYHEKOHBIIIKA >KOHE
MUKpPOOKa KapChl, UMMYHOCTUMYIIITOPJIBIK KOHE [IoUKypaii.
THIIOXOJIECTEPUHEMHSIIIBIK acepiepre ue. Kasipri Tyitexonpimika (Melilotus  officinalis) —
yakKbpITTa Tamak, (GapMalieBTHKa, aybLIlIapyalibl- OyKiI arem/ie KeH tapairan 20-25 Typai KAMTHThIH
JBIK JKOHE KOCMETHKAa callalapblHIa KOJIaHy eciMIIiKTep TYKbIMAACHl. KyMapuH-TYie:KOHBIIIKA
MYMKiHZITI xoFapbl 25000-Fa XybIK OMOAKTHBTI OCIMIITIHIH KalTaiamMa MeTaboNHTi, KenTipy
©CIMJIIK KOCBUTBICTaphI Oenriii. EH alikbIH oacepiiep mporecinae maiima OoJaThlH  KPUCTAIABI  3aT
AHTHOKCHUIAHTTHI FaHa €MeC, COHBIMEH KaTap KaOBbIHY/Ibl a3aHTaThIH JKOHE TaMBbIPJIAp apKbLIbI
KapTarora Kapchl, iCIKKe KapChl XKoHE KapAHOIpO- KYPEKKE KaH arbIMbIH apTTBHIPATHIH €H MaHBI3JIbI
TEKTOPJIBIK KaCHETTEPIMEH TaHbIMajl MOIH(EeHOoI- KOMITOHEHT OoJibill  TaObuiafpl. XOII  HICTi
napael kepceteni. by skymbicta QyHKIIMOHAIBI KYMapHHJIEP/IiH KOITIr OFaH KaHIbl CYHbLITAThIH
CYCBIHIAPbl OHIIPY YIIIH TYWEXKOHBIIIKA, TOp- JKOHE KaHIbl JKaHJAHIBIPATBIH TEPMOTEHJIIK
TyJlaK, IMOWKypald CHAKTHI AQPUTIK eciMIIKTepai Kacuettep Oepeni. TyHe:KOHBIIIKA COHBIMEH KaTap
nanganany xocmapianyaa [2]. KaH/Ibl THIHBIIITAHABIPAbl, CAIKbIHAATAAbl JKOHE

JKyMBICTBIH MaKcaThl AOPYMEHCP MEH MH- TOKCHUHJEPAI KETipe/li, apThIK *KbUIy MEH OT IeH
HepangapabiH ke3i perinae Conrycrik Kasakcran- ipingi TokcuHzmepai kosapl [3]. TylexoHbImka
HbIH JIOpUIIK IIONTEPiHIH (U3MKA-XHUMHSIIBIK (M. Officinalis) xapamapabl emaeyze, ackazaH

JKapachlHbIH ~ Oenrijepid  asalTyda, IHIEKTIH
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OY3BUTYBIH JKoHE Oananmap im eTyiH eMmzeyle, KaH
aifHaJBIMBIH KakcapTyAa Maiaaibl KacueTTepmi
kepcetei [4-5].

IMoprynak Portulaca oleracea  omera-3
JKoHE oMera-6 Mail KBIIKBUIIapeIHBIH (-3 XKoHe
6-FAS), xepaeri eH 0Oaii ke3aepiHiH Oipi OOJbIT
caHajanbl, OyJl aZaMHbBIH >KaJIIbl JCHCAYJIbIFbIHA
marianel ocep erexi [6].

loiikypait — Hypericum perforatum L.
Oykin onmem Ooiibiama 400 Typi 6ap Hypericum
TYKbIMJIAaChIHA KaTanel [7-8]. OHBIH TyFaH xepi
Eypona, bBateic Asmsa, Contycrik Adpuka,
Mapgeiipa sxoHe A30p apaiiaphl, Ka3ipri yakpITTa
Oy omeMIeri eH Kell KOJIIAHBUIATHIH TOPiTiK
ecimuikrepnain 6ipi [9]. 3aysiTTa TEpiHiH Xapa-
JIapbl, 9K3eMa, KYHiK, acKa3aH-iIlIeK >KOJIJapbIHBIH
aypynapbl JKOHE IICHUXOJIOTHSUIBIK —Oy3buTyJiap
CHSIKTBI KOTITETeH eM/IiK Kochimiriaiap 6ap [10-11].

3epmmey mamepuanoapvl men a0icmepi

1. MaiigeiH Maccanblk yieciH CokcieT
oMiCiMEH aHBIKTay.

2. Kyn menmepin Kyprak KyJiJieHy 9liciMeH
aupikTay (MEMCT 34845-2022 «MamaHgaHbI-
PBUTFaH JXKoHE OHMOIIOTHSIIBIK OENCeHIIi Kocmaap-
JaFbl KYJTiH MacCaJIbIK YJIECIH aHBIKTAY SJIICi»).

3. Kyprak 3arTapiplH KypamblH aHBIKTay
(MEMCT 24061-89 «blnFranapuIbIKTEl aHBIKTAY
omici» OOMBIHIIA).

4. Kemipcysap KypaMbIH KOFapbl THIMIi
CYWBIKTHIK Xpomarorpadusi 9IiCIMEH aHBIKTay
(MEMCT  31669-2012  «UlIblpeiH  eHIMzEDI.
Caxapo3a, IiI0Ko03a, (pyKTO3a >KOHE COPOHTTIH
KYpaMbIH aHBIKTaY»).

Hamuoicenepi scane onapovt mankwliay

[lenTi mMKI3aTTBIH KypamMbl e©3repMmelti
KOHE KemTereH (Qaktopiapra OalyIaHBICTBI: ecy
OpHBI, KIIMMATTHIK JKaF Jaiiiap KoHe BEereTalHsIIbIK

Kecre 1. Kyprak ecimMiik IIMKI3aThIHBIH caa KOPCETKIIITepi

Ke3eH. OCIMIOIKTepIiH OpTYpJli  BEreTaTHUBTI
MYILeNepi HEerisri KOpeKTiK 3aTTapAblH Kypambl-
MeH JIe epeKIIeNeHe .

3epTTey HBICAHIAPHI PETIHAEC TaHIAIIBI:
TyHeoHbIKA  (;mar.  Melilotus  officindlis),
mokikypait (nar. Hypéricum perforatum ) xoHe
nopryiak (nmar. Portulaca oleracea) [12-13].

3eprTey YIIiH men (CiMIIKTIH XOFaprbl
0eJ1iri, OHBIH IMIHAC OCIMIIKTEP/IIH KabIPaKTaphl
MeH cabakTapbl) JKoHE TYHEXKOHBIIIKA MEH
IoMKypail Tynaepi, COHaai-aK mopTyJiak memnrTepi
nainananpUIIel. OCIMAIKTED 3€pTXaHANBIK JKaF-
naiina TaOwru TOMBIpakTa, Oipael >karmalija
ecipinni. JKuHamraHHaH KeWiH 1mem Jaepey
KeNTipiii, OUTKeHi jKaHa/IaH JKWHAIFaH IIAKi3aT
T€3 KbI3aJbl, COHBIMEH Oipre 63iHiH TayapJbIK
TYpIH FaHa eMec, eMJIIK KacHeTTepiH e
JKOFaNTapl. OCIMIIIK MIUKI3aThIH KENTipy YIIiH 72
carat iminzae 30-32 rpamyc Temneparypasa KbUIbl
ayaMeH CyChI3JaHAbIpyFa HETi3/IeNITeH KOHBEK-
TUBTI onic KommaHeuael. KenTipy mpomecinae
CYJBIH KeIl OelIiriH ajbll TacTayJaH >KoHe KYpFaK
3aTTapAblH KOHILEHTPALMSACHIH IKOFapbUIATyJaH
0acka, >KOFaphl MOJIEKYJAIbIK KOCHUTBICTAP/IBIH
THAPOIU3 TIpoIecTepi Kypedi. Opi Kapail 3epTrey
yuriH 10 MM-ZIeH acmalThiH OeJIIeKTepaiH MeJl-
mepiHe JAeiiH YHTaKTallFaH KYPFaK TYHEeKOHBIIIKA,
oHKypail JKOHE OpTYyIaK YHTaKTaphbl
KOJIZIAHBLIJIBI.

3epTTey HBICAaHBI PETiHAC TaHJAIFaH ©CIM-
JUKTEp VIIiH: TYWEKOHBINIKA, MIOHKypall KoHe
MOPTYJIaK MalIbIH MaccallblK YJeci, KeMipcyiap-
JIBIH MaccabIK yJieci, KypFakK 3aTTap/IbIH MOJIIIepi,
KYJIiH MacCaJibIK, YJIeCi CHSIKTBI cara KepCeTKill-
TepiH Tammanel. Cama KepCeTKIITepiHiH HOTH-
xenepi 1-kectesie KeNTipiJireH.

Ne | KepcerkimrepaiH ataysl | Tylie;KOHBIIIKA | HIsiikypaii I IopTynak
DU3UKO-XUMUSJIBIK KepceTKimTepi
1 MaiinsiH MaccanbIk yieci, % 7,24+0,03 16,75+0,07 8,29+0,02
2 | KeMipcynapblH MaccalbIK yieci, %o 28,76+0,55 23,41£0,15 22,62+0,72
3 Kynnig maccainsik yneci, % 6,05+0,05 6,12+0,05 25,75+0,05
4 Kyprak 3aTrapiablH Kypamsl, % 93,04+0,02 91,74+0,02 91,01+0,02
JKypriziiaren 3eprreyiepre colkec, MaiIbiH JKOHE TOPTYJIaK CHAKTHI JIOPUIK  IIenTepie

€H JKOFaphl MacCalbIK YJeci TYHUEKOHBITKAIA
AHBIKTAJ/IBI J)KOHE OHBIH Meumepi 16,75+£0,07%
KypaiJpl, an maiKypail MeH NOpTyJIaKTaFrsl
MaipIH Meiepi coikecinmie 7,24+0,03% xoHe
8,29+0,02%. Jlunmuarep Kyprak TYHEKOHBIIIKA-
HBIH Kbl aHTUOKCHJIAHTTHIK 9CEpPiH KYIICHTIM,
OHBIH OMOJIOTMsJIBIK OCJICEH 11 3aTTapbIH TYPAKTaH-
JbIpa anajel. Kanmel, maikypai, TyHeKOHbIIIKa
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MaiblH MaccaliblK YJIeci TeMeH, OHTKeHI Oy
OCIMIIKTEp HeTi3iHEeH (IIaBOHOUATAP, ISPYMEHIEP
KOHE MHUHEpajibl 3arTap CHSKTBl OernceHsai
KOMIIOHGHTTEPMIIH  KYpaMbIMEH  OarajiaHaJbl.
Hereamen, MEMCT P 52349-2005 cranmapTbiHa
Colikec MaWIpbIH MOJIepiHe KaTBICTBl KaJIbl
YCBIHBICTAp Oap, OHJa JOPUIIK eCIMIIKTeperi
¢duTonpenapartap/plH KypaMbIHAAFbl  KOocTaiap
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MCH BIIFaJIABIJIBIKTHI

aHBIKTAY

omicTepi

cunarrairad. JKanmel anradzia, yil mem Typi Je

Tajanrtapra coiikec kenemi [14].

TyilieXOHBIIIKA, TIOHKYypail MEH MOPTyJIaK-
Tarpl KOMIpCyIapIblH MacCalbIK Yieci IaMaMeH

Oipaeit  xoHe
22,62+0,72 Triciniue.

(%) 28,76+0,55:

23,41+0,15:

Kyprak maiikypail, TYHEKOHBIIIKA >KOHE
MOPTYJIAKTaFbl KOMIPCYJIapIbIH MaccajblK Yieci

Kypaiiner [15]. Hepekrep 1-cyperte KepceTinreH.
XKanmel, menTtepaeri  MOHO-  KOHE  JU-
caxapuaTepliH MeJepi [aMmaibl, ©WTKeHi
KOMIpCYIapAblH Herisri Oeriri momucaxapuy —
TaJIIBIKTaH KEJe/Ii.

OcCiMIIiK MIMKI3aTBIHBIH KayilCi3airid 3epT-
T€y YIIIH: TIOPTYJaK, TYHEKOHBIIIKA JKOHE
mokKypail  ayslp MeTanmapablH — (KOpFachlH,
KaJIMUH, ChIHAIl, MBIIIBIK) KypaMbl aHBIKTAJJIbI,

maMamen  Oipaeit  xoHe  coiikeciHme (%) ayblp MeTanAapAbl aHBIKTAy HOTIDKENIepi 2-
28,76+0,55, 23,41+0,15 xome 22,62+0,72 KecTene KeJTipiireH.
Kecre 2. Ayblp MeTannapabIH KopceTKiTepi
Ne | Kepcerkimrepaiy ataysl Tyiie:KOHBIIIKA Hldiikypaid Hoprynak
(Melilotus officinalis) | (Hypéricum perforatum) | (Portulaca oleracea)
AybIp MeTaJJIapJAbIH KOpceTKilmTepi
1 Koprachi, Mr / KT 20,0020+0,0001 0,0017+0,0002 AHBIKTAJIMaIbI
2 Kanmuii, mr 0,001+0,001 0,0004+0,00002 aHBIKTaJIMAa bl
3 MBpIIIbsIK, MT / KT AHBIKTaJIMa/IbI QHBIKTaJIMa/IbI AHBIKTaJIMa b
4 CeIHam, Mr / Kr AHBIKTaJIMa/IbI QHBIKTaJIMa/IbI AHBIKTaJIMa b

Tyiie:xXOHBIIIKA MEH MOPTYJIAKTaFbl KOpFa-
CHIHHBIH, KaJAMHUUHIIH ayblp MeTalJapbIHBIH
MeJIIIepi MaMalibl )KOHE PYKCaT eTUITeH MeIIIepe
6omaner. Illsiikypaiina ayelp MeTanmap TaOBUFaH
*OK. ChIHAII TICH MBIIIBSK OapIIbIK YATIEepIe KOK.

OKCTpaKUUSHBIH YTHIMIBI [apaMeTpiIepiH
TaHJaraHHaH KeHiH TaHJaJFaH ecCiMIIK IIHUKi3aThl
(YHKIMOHANABl CYT OHIMJIEpPIH Kacay YIIiH
nailanaHbUTaTBIHBIH €CKEPEe OTHIPHII, Kayinci3aiK
kepcerkimTepi  Kemen  onmarsiHbiH — "Tamak
eHIMAEpiHIH Kayimcizmiri Typansl" KO TP
021/2011 TexHMKAJBIK PErjIaMEHTIHIH, COHJai-aK
KKK dapmakomnesublk 6anTapblHBIH TajJanTapblHa

" Jlopinik eciMIiK IIHKI3aThl MEH ASPIIIK ©CiMIIK
mpenapaTTapelHIaFbl  ayblp  MeTanjap  MeH
MBIIBAKTEIH ~ KYpaMblH  aHBIKTAy', [17].
ODC.1.5.3.0011.15 "lopimik ecCIMIIK HIMKi3aThI
MEH JISPLITIK OCIMIIK TpenapaTTapbIHIaFbl KAJIIbIK
NECTUIMATEPIH ~ KypamblH  aHbikTay"  [18].
ODC.1.5.3.0001.15 "lopimik eCIMIIK MIMKi3aTHI
MEH JIOpUTK  ecCIMIIK  TpenapaTTapblHIarbl
pPaIMOHYKIMATEPIH KypaMblH aHbikTay" [19]. KO
TP 021/2011 colikec ociMOiK IIHUKI3aTHIHIAFEI
KOPFAChIH Meepi 5,0 MI/KT, MBIIIBSIK MOJIIEPi —
3,0 mr/kr, kaamuii memmepi — 1,0 Mr/kr, cbiHam
memmepi — 1,0 Mr/kr acmaysl kepek [20].

cofikectiri  ambIkTanmel  [16].  1.5.3.0009.15
OPTYPJIi eNTepAiH KeMipcyJiap Kypambl
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Kopvimuinowt

Kyprizinren onmebu MmOy HOTHXKECIHIE
a3bIK-TYJIIK TEXHOJOTHACHIHAA MMaliiaaHy YIIiH eH
OHTAWJIBl OCIMIIK IIMKI3aThl MOPTYJAK, TYHEXo-
HBIIIKA JKOHE IIOMKypaill eKeHIIr aHBIKTaJIIbL;
TYHEXKOHBIIIKA, LIOQWKypall >KOHE IOPTYJIaKTarbl
KYpFaK 3aTTap/IblH MeJIIepi KaJIbIITh IIeKTepe.
Ocsl 3epTTeyNIepre colikec, OapIbIK YIII 6CIMIIIKTIH
KYpaMBbIHAa KYPFaK 3aTTapAblH MeJIIepi KOFaphbl,
90%-man actambl O0ap €KEHMIrT aHBIKTAJIBI, OYII
BUTFJIIBUTBIKTEIH, TOMEHIITIH, TOPUTIK MIONTEPIiH
BUTAMUH/IIK-MHUHEPAIIBl KYPAaMBIHBIH CaKTalyhl
MEH KOHICHTPAIMACHIH >KOHE CaKTay Ke3iHae
MUKPOOTHIK €PITIH/IIHIH aJIIBIH aTyIbl KOpCEeTeI.

Ayplp MeTanjapAblH, aramn alTKaHja,
0,0022+0,0002 Mr/Kr MeIepiHACT TYHEeKOHBIII-
Ka KYPaMBIH/IaFbl KOPFaCBIHHBIH KOHE
0,0009+0,0001 mr/kr kagmuiimig, 0,0018+0,0002
MI/KT KoprachlH moptynaktarsl, 0,0006+0,00002
MI/KT KaJMHUIIH aJaM JIeHCAyJbIFbIHA Kayil
TOHIIIPMEHII JoHe Oyl OCIMIIKTep Kayircis.
ChIHaN MeH MBIIBSK OapIbIK YATiIepAe )KOK.

Ocplnaiiia, 3epTTEICTIH OCIMIIK UKI3aThl
0ap; TOPTYyNaK, TYWEXKOHBIIIKA >KOHE MISHKypan
(hM3UKA-XUMHSITBIK COPFBIII COMKECIHIIe, Taram-
JIBIK KayiTCi3/IiKKEe He KOHE TaFraMIbl OaibITy YIIIiH
TOpYMEHIIEp MEH MUHEpalIIapAblH Ke3i OOk
TaOBLUIAIEL.

AJFBIC, MYJ/IeJIEp KAKTBIFBICHI (Kap:Kbl-
JaHABIPY)

3eprreynep MPH AP23489321 "In vitro
OcCipiIeTiH ©CIMIIK IUKI3aThIHBIH KalTaizaMa
MeTa0OIMTTEPiH MakjanaHa OTBIPBIN aJIbIHFaH
(OYHKIIMOHANIIBIK CYT OHIMJAEPIHIH TEeXHOIOTHs-
CBIH 33ipJey" TPaHTTHIK Kap KBUIAHIBIPY KOOACHI
HIeHOEPiHJIE OPBIHIAIIBI.
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DEVELOPMENT OF A TECHNOLOGY FOR A NEW LACTIC
ACID PRODUCT USING A MICROBIOLOGICAL CONSORTIUM

{i [
'A.B. ITBALAKOVA | °M.B. REBEZOV
(*«Almaty Technological University», JSC, Kazakhstan, 050012, Almaty, Tole bi str. 100)
(2 V.M. Gorbatov Federal Research Center for Food Systems of the Russian Academy of Sciences,
Russian Federation, 109316, Moscow, Talalikhina srt., 26)
Corresponding author e-mail: akbotasha_1990 @mail.ru*

This article examines the characteristics and methods of obtaining a new fermented dairy product derived from
a microbiological consortium. In the agricultural sector, there is potential for using propionic acid bacteria and
Lactobacillus acidophilus as probiotic microflora to enhance the productivity of fermented dairy products. In
industrial production based on a microbiological concentrate, the study explores the interactions and methods for
obtaining fermented dairy products such as Bifilife, acidophilic yeast, and their impact on growth and development.
Improving the environmental conditions and economic potential of technological resources through microbiological
consortia in the agricultural sector has led to an expansion of the range of specialized food products with a targeted,
balanced composition and valuable nutrients in the food market. The study presents the structure and results of a new
domestic fermented dairy product based on the use of a microbiological consortium (autoprobiotics, heteroprobiotics,
and complex probiotics) in the zero-waste, integrated processing of dairy raw materials of animal origin. In modern
conditions, there is a decline in public health due to an unfavorable environmental situation and the widespread use
of antibiotics. The study of microbial consortia is considered one of the most relevant and promising issues for
humanity.

Keywords: microbiological consortium, lactic acid, range, product, strain.

MUKPOBHOJIOTUSIIIBIK KOHCOPLIMY MBI KOJIIAHBIII,
"KAHA CYTKBIIIKbLIJIbl ©HIMHIH TEXHOJIOTUSICBIH JKACAY

'A.5. UTFAJIAKOBA*, °M.F. PEFE30B

(*«AIMaTBI TEXHOJIOTHSIBLIK YHUBepcuTeT» AK,
Ka3zakcran Pecnny6iukacol, 050012, Aimarsl K., TeJie 6u komur., 100
2B. M. Top6atoB aTbingarbl ®FO asbIK-TYJiK sKyiieepiHin 0pTaabIFbl,
Peceii ®enepanusicol, 109316, Mackey, Tanaauxuna keul., 26)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK momTackl e-mail: akbotasha_1990@mail.ru*

byn makanada Mukpoouon02uanblK KOHCOPUUYMHAR HCAHA CYMKIUKBLIOb OHIM anyObll, epeKuienikmepi
MeHn 2dicmepi  Kapacmulpuliaovl. Ayvln  wapyauivlibiebl CANACIHOA  KOJIOAHBLAIAMbBIH NPORUOH  KbIUKbLIb
oaxmepusanapor men lactobacillus acidophilus-mvt npoouomukanvlk Mukpogiopa peminde auwiblmslizan cym
OHIMOEPiHiY OHIMOINIZIH apmmublpy Yulin KOJ0aHy MyMKIiHOI2i Kapacmulpolizan. Mukpoouo102usiblK KOHUOPYUYM
Hezi3in0e anviHamovlH OHEPKICINMIK OHOIpicme alupan cUAKmMbsl AUbIMbLIZAH Cym OHiMOepi, Ougunaiigh, ayuoogun
AUIBIMKBLUIAPLIHBIY, — dPeKemmecy epeKuieikmepi mMeH any adicmepi dHcaHe 01apoblH OCyi MeH O0amMyblHa acepi
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3epmmendi. AzpapavlK ceKmopoazel MaKcamvl MUKPOOUOSIOUATBIK, KOHCOPUUYM APKbLIbL CYMKbIUIKbLIbIHOIH
MEXHON02UANBIK PECYPCHAPLIHbIY, IKOJOUANBIK IHCA20Albl MEH 3IKOHOMUKANBIK dNeyemin cakcapmy 00abin
maovinadvl. Kanyapnapoan ansiHameln Cym wlapyauivliivlebl WUKI3amolH Kal0bIKCbI3 KeuileHOI Kaiima oHOeyde
MUKDOOUOTI0ZUATIBIK, KOHCOPUUYMObL (AYMONPOOUOmMUKMeED, 2emeponpoouomuKmep, KeuieHOi npoouomuxmep)
naiioanamny Hezizinoe HcaHa OMAHOBIK CYMKbIUMKDBLIObL OHIMOEPIHIH MeEXHONO2UACHIH d3ipiey cynbacel MeH
HamuoIcenepi Kopceminzen. A3vlK-myniK HapvI2LIH 3epnimey 6apvICLIHOA MAKCAMMmol MeHOeCmipinizen Kypamol MeH
KYHObl KOpEeKmiK 3ammapul 6ap apHaiivl mazamoapowiy acCOpMUMenmin KeHelumyoin aiiKblH meHOeHYUACHIHbIH 0CY
Mmazoi30ulvizeina ue. Kazipei wcazoaiioa IKon02uanvlk icaz0aiiovly HAWAPIAYbIHA JHCIHE AHMUOUOmMUKmEDPOi
KeHineH KOo0aHy2a OaiilaHblCmbl XaablK OeHCAYNbIZbIHbIY HaAuwapiayvl 0auxkanaovl. AOamMHbIH MUKPOOMBIK
IKON02UACHIH 3epmmey maceeci ey 03eKmi Hcane nepcneKmueansl 60abln Cananaobl.

Heri3ri ce3nep: MUKPOOHOTOTHAIBIK KOHCOPIUYM, CYTKBIIIKbLIbI, ACCOPTUMEHT, OHIM, IITAMM.

PA3BPABOTKA TEXHOJIOI'MX HOBOI'O KUCJIOMOJIOYHOI'O ITPOAYKTA C
HNCIIOJIb30BAHUEM MUKPOBHOJIO'HTYECKOI'O KOHCOPIIUYMA

'4.5. UTFAJIAKOBA, *M.5. PEFE30B

(*AO «AnMaTHHCKHII TEXHOJOIHYECKHI YHHBEPCATET,
Pecnybuauka Kazaxcran, 050012, r.Aamarsl, yJi. Tose 6u, 100
2HII [IumeBbIX CHCTEM HMEHH B.M.I'opb6atoBa PAH,
Poccuiickas ®@enepanusi, 109316, Mocksa, yia. Tanaauxuna, 26)
DnekTpoHHast Mo4Ta aBropa Koppecnonienta: akbotasha_1990@mail.ru*

B smoii cmamve paccmampusearomca 0cOOeHHOCIMU U MemoObl HONAYYEHUA HOB020 KUCTOMOIOUHOZ0
RPOOYKMaA, ROAYUEHHO20 OM MUKPOOUON0ZUHECK020 Kohcopuyuyma. B cenvckoxoszsiicmeennoit  ompacnu
npeoycmompena 603MOMNCHOCHb UCROIb306aHUA NponuoHokucavlx oOaxkmepuii u Lactobacillus acidophilus e
Kauecmee RpoOUOMUYECKOU MUKDPODIOPbL NO NOBBLUWEHUIO RPOOYKMUBHOCHU KUCIOMON0YHBIX NPOOyKmos. B
RPOMBIUIEHHOM RPOU3B00CMEE, NOJIYHEHHOM HA OCHOGE MUKPOOUOI0ZUYECKO20 KOHUEHMpPAma, Uu3y4eHsl
0CcofeHHOCMU 63aUMOOCHCMEUS U MEMOObl ROIYUEHUS (PEPMEHMUPOSGANHBIX MOIOUHBIX NPOOYKMO8, MAKUX KAK
oughunaugp, ayuoounvHslx Oporrcrceii u UX eIUAHUE HA POC U Pa3eumue. Yayuuienue IK0J102U4eCKO20 COCMOAHUA
U IKOHOMUYECKO20 NOMEHUUANA MEXHOI0ZUYECKUX Pecypcoé uepe3 MUKPOOUONOZUYNeCKUT KOHCOpUUym 6
CeNbCKOXO03ANUCMBEHHOM CEeKMOpe 6 UCCIe008aHUU NPOO06OIbCHEEHHO20 DLIHKA HAONI0ANACh, MeHOeHUUs K
pacuupenuro accopmumenma cReyudanbHolX NPOOYKMO8 NUMAHUA C UeNeHANPAGIeHHbIM COANAHCUPOBAHHBIM
cocmaeom u yeHHviMu RumamenvHoimu eewjecmeamu. Iloxkazana cxema u pes3ynbmamol UCIE008AHUSA HOBOU
omeuecmeeHHOll KUCI0MOI04HOU RPOOYKUUU HA OCHO8e UCHOIb306AHUA MUKPOOUOSIOZUYECKO20 KOHCOPUUYMA
(aymonpobdbuomuku, 2emeponpoouo-muku, KOMRIEKCHble RPOOUOMUKU) 8 He30MmX00HOI KOMNIEKCHOI nepepadomke
MOJIOYHO20  CENbCKOXO3AUCMBEH-HO20  CbIPbSL  JHCUBOMHO20 RPOUCXOMNCcOenus. B coepemennvix ycnosusx
Haobnoaemcesa yxyouienue 300p06ba HACENEHUA 8 C6A3U C ONACHOU IKONOZUYECKOU 00CMAHOBKOU, U WIUPOKUM
npumenenuem anmudbuomuxos. Hiyuenue mukpoonozo Konyopyuyma 01s 4enosewecmea cuumaenmcs nHaubosnee
AKMYanibHOU U NePcneKmueHoll npooaIemoil.

KiaroueBbie cjioBa: MMKpPOOHMOJOTHYECKHMII KOHCOPIUYM, MOJOYHASA KHCJIO0TAa, ACCOPTHMEHT,
NMPOAYKT, IITAMM.

Introduction valuable nutrients. The total project covered the

Currently one of the priority areas in the production of products that contribute to
development of food technologies is the creation of maintaining public health (actual nutrition) and
products for functional purposes that can affect the reducing the progress of diseases (functional
human body. In addition, work coupled with the nutrition) [1]. Comparably with this direction, we
production of lactic acid products that combine are developing the technology of domestic lactic
compound components of the managed action of acid probiotic fermented milk drink.
probiotics and prebiotics is becoming more and In recent decades, domestic scientists U.
more pertinent. Chomanov, M.K. Alimardanova, K.Zh.

In the last few decades, there has been a Zhangabylov, A.D. Serikbaeva, F.T.
certain course in the food market to expand the Dikhanbayeva, V.I. Ganina, N.B. Gavrilova, L.V.
range of supplemental food products that have a Golubeva S. Zobkova, G.D. Perfilev, G.M.
knowingly balanced composition and contain Sviridenko have made a great contribution to
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solving the problem of microbiological safety and
quality of dairy products, as well as obtaining
probiotics for functional nutrition.

Lactic acid bacteria are a key advantage of
this taste, as fermented milk products contain
essential nutrients in an easily digestible form, help
normalize intestinal microflora, prevent dysbiosis,
improve digestion, and strengthen the immune
system. As a result, the creation of a group
consortium of fermentation microorganisms, in
which yeast prepared in pure cultures and living
organisms from different taxonomic groups are
combined, appears to be a promising method in
lactic milk technology [2-6].

For the above reasons, we were prompted to
explore a new innovative technology for obtaining
propionic acid bacteria and Lactobacillus
acidophilus for the microbiological consortium. To
achieve this, we aim to harness the positive effects
of yeast in the composite treatment of chronic
hepatitis, coronary heart disease, hypertension,
diabetes mellitus, and dysbiosis. Lactic acid
fermentation is a key advantage of such a drink, as
fermented milk products contain essential nutrients
in an easily digestible form, help normalize
intestinal microflora, prevent dyshiosis, improve
digestion, and strengthen the immune system. As a
result, the creation of a consortium of fermentation
microorganisms, in which yeasts produced in pure
cultures and beneficial bacteria from distinct
taxonomic groups are combined, appears to be an
emerging method in fermented milk technology.

In the production of probiotic fermented
milk products based on complex yeasts, probiotic
microorganisms should be adapted to technological
conditions to ensure that, according to regulatory
requirements, the content of  probiotic
microorganisms in the final food product is no less
than 10° colony-forming units (CFU) per gram at
the end of its shelf life [7-12].

The working theorem of our research
covered the assumption that milk can serve as a
further nutrient substrate for yeast microorganisms,
which is shown in their increased activity. Since
solitary microorganisms convey antagonistic and
symbiotic properties relative to each other, it is
mandatory to search for the ideal ratio and select
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unusual cultures that allow combining the positive
properties of their application with modern and
probiotic indicators.

Materials and research methods

Obijects of research:

- lactic acid product

- thermophilic  lactic acid culture
(Streptococcus thermophilus);
- mesophilic lactic acid cultivations

(combination of Lactococcus Lactis subspecies
cremoris, Lactococcus Lactis subspecies lactis,
Leuconostoc mesenteroides cremoris, Lactococcus
lactis subspecies lactis biovar diacetylactis);

- genus Bacillus (Lactobacillus acidophilus);

- probiotic bacterium (Bifidobacterium);

- kefir grain yeasts.

As part of the research procedures, methods
were used to characterize the nutritional and
biological value as well as the safety of the studied
materials.

As part of the study, we conducted research
using the following methods to determine the
physical and chemical indicators and the safety of
low-fat cow's milk and lactic acid products:

Indicators such as purity group, bacterial
composition, and milk acidity are assessed when
determining the grade. According to GOST R
520542003, raw milk is classified into four
categories: high, first, second, and non-grade.

The current areas of modern research
include:

- ensuring the protection of dairy products;

- evolution of new types and strains of yeast
with valuable and functional properties, primarily
probiotic and symbiotic;

- development of directly introduced yeast
biotechnology;

- optimization of bacteriophage control
methods, especially in connection with the spread
of polyphagia;

- development of methods and means of
microbiological control, the need for which
depends on the introduction of international
systems for ensuring the quality of food products
and the country's accession to the World Trade
Organization.
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Stage I research paradigm

&

development

of lactic acid products

The cumrent shape and surveys for the
of theoretical and
scientific research on the development

¥

- Conduct a systematic study on the topic and
analyze the results.
- Define the research objectives and study goals.

Stage II scientific and Technical Research

1

Practical importance of
building a new lactic acid
product working a
microbiological consortium

l

- Justification of the choice of milk raw materials and
the study of 1ts physical-chemical indicators;

- Justification of the choice of veast for a lactic acid
product;

- Arguments for yeast selection.

- Justification of the formulation design for creating a
new lactic acid product.

- Besearch of cultures of the microbiclogical
consortium;
- Study of physical-chemical, microbiclogical
- indicators of samples of lactic acid products;
Research experience - Study of the interaction of milk raw materials and
yeast:
- Performing zensory analysis;
- Apphecation of computational thecretical and
statistical methods of analysis
- Development of a recipe and technology for a new
lactic acid product;
- Development of a legal and regulatory document on
lactic acid products;
Practical implementation - Calculation of the economic efficiency of the
of the research results -' production of lactic acid products in production:
- determination of the biclogical, nutritional and energy
value of the product;
- Apphecation of research results in educational
processes

4

Stage III finished technology of lactic acid products

Figure 1. research scheme for creating a new lactic acid product using a microbiological consortium

The work of scientists shows that the first
group includes microorganisms that are directly
involved in the formation of the composition and
properties and quality of dairy products. There, two
subgroups are distinguished: industrial yeast
microorganisms and microorganisms that cause
defects in milk and dairy products.

This is due to the fact that there is very little
useful information in the results of a published
study on the mechanisms of gel formation due to
the direct addition of acid to milk. Since the milk
base for the production of fermented products is
prepared differently and is subjected to
homogenization and high-temperature processing,
the properties of the gel formed as a result of
fermentation can be different. Since a low heating
rate was used in the study, the analysis concluded
that due to the dependence of the results on factors
such as pH and temperature, careful research is
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needed to determine the changes that are taking
place.

In our testing, milk serves as a probiotic
microflora through the use of propionic acid
bacteria and Lactobacillus acidophilus.

The following interstate standards were used
to determine physicochemical indicators:

1) GOST M-04-38-2009 to determine the
amounts of amino acids;

2) GOST 3624-92 P. Titer acidity using the
Turner method of 2 degrees;

3) Active acidity by GOST 3624-92 P.3;

4) The content of heavy metals was
measured in accordance with GOST 30178-96;

5) GOST 5867-90. Milk and dairy products.
Fat determination method;

6) GOST R 57079. Biotechnology.
Classification of biotechnological products.

To obtain fermented milk drinks, whole and
low-fat milk, cream, condensed and powdered
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milk, sodium caseinate, kefir, and other dairy raw
materials, as well as fruit and vegetable fillers, food
flavors, dyes, sweeteners, structure stabilizers are
commonly used.

There are two methods for producing
fermented milk drinks: the tank method and the
thermostat method. The technological process of
beverage production using the tank method
includes the following stages: preparation of raw
materials, normalization, homogenization, and
fermentation with bacterial bifid concentrate, with
or without the use of stabilizers and lactic acid
microorganisms. The product is produced with an
oil content of 10%, 15%, 20%, 25%, and 30% by
mass [13,14].

The biosynthesis of lactic acid drinks is
carried out using both the tank and thermostat
methods. For the production of sour cream, the
following raw materials can be used: natural fresh
milk, dried and plastic cream, kefir, and cow’s
butter. Normalized cream is prepared according to
the product formulation and treated at a
temperature of 86 = 2°C for at least 10 minutes or
76 £ 2°C for 10 minutes when using powdered milk
products, butter, or ductile cream.
Decontamination is permitted at a temperature of
94 + 2°C, after which the cream is homogenized
(emulsified) at pasteurization temperature.
Homogenization of the cream before pasteurization
is also allowed.

For products with a fat content of 25% and
30%, partial homogenization of the cream is
permitted [16-23]. Propionic acid bacteria or
propionibacteria (lat. Propionibacterium) is a type
of Gram-positive facultative anaerobic immobile
bacteria that synthesize propionic acid in the
metabolic process. Propionibacterium is usually
found in the form of a sharp rod measuring 0.5-0.8
to 1.0-1.5 microns. Most often, depending on the
conditions and cycle of development — coccoid,
curved or club-shaped. Propionibacterium
reproduces by dividing into two cells and does not
form spores.

Propionic acid bacteria are agents of
propionic acid fermentation, and in it the main
products of carbohydrate agitation — propionic
acid and its salts — propionates are formed.
Propionic acid fermentation is similar to lactic acid
fermentation  when lactic acid bacteria
(Lactobacilli, Streptococci, and other
representatives of the command Lactobacillales)
convert lactose, glucose, and other carbohydrates
into lactic acid. In addition to propionic acid,
propionic acid bacteria produce acetic acid, carbon
dioxide, etc. [24-26].
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Propionibacterium do not live in soil and
water bodies, they are found in the gastrointestinal
tract of ruminants, and often found in dairy
products. The process of milk fermentation of
Propionibacteria is very slow, it usually takes 5-7
days.

Most propionibacteria develop when the
acidity values of the environment are below 5.0-
4.5 PH. Propionibacterium tolerates only low
partial oxygen pressure. The optimal temperature
for their development is 30-35°C, at 60-70°c they
die. In addition to sugar and lactic acid,
Propionibacterium is able to ferment pyruvic acid,
glycerin and other substances. They break down
amino acids, breaking down fatty acids.

The World Gastroenterology Organization
notes that there is evidence supporting the use of
probiotics based on four strains:
Propionibacterium freudenreichii ssp. shermanii,
Lactobacillus rhamnosus GG, Lactobacillus
rhamnosus LC705, and Bifidobacterium breve
Bb99, in reducing certain symptoms of Irritable
Bowel Syndrome (WGO, Probiotics and
Prebiotics).

Propionibacterium Shermanii - 186 KM
"lodpropionix™ and "Selenpropionix" are part of
the domestic dietary supplements.

Results and discussion

The experiment was carried out at an optimal
temperature (38 £ 1) °C, since at this temperature
this microbial consortium has high
biotechnological properties in a biological product.
Studies have shown that in the bioproduct
fermented by the consortium, phenol (0.4%), NaCl
(6.5%), bile (40%) were constantly increasing, pH
- 9.6. It was noted that the antagonistic activity of
the microflora of the new product was preserved to
a greater extent than in a bioproduct made by other
yeasts than in pathogenic microorganisms.

Expected main results:

- conducting a literature review and patent
research on the research topic;

- theoretical and scientific justification of the
technology for the production of lactic acid
products;

- selection of yeast cultures for making lactic
acid products;

- selection of a recipe for making a lactic
acid product;

- development of regulatory documents for
the production of lactic acid products

In a scientific study, cow's low-fat milk was
selected as a raw material for obtaining lactic acid
products in a theoretical study. Naturally, skim
milk was taken as the object of research.
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Consequently, the shelf life of the new
product "Control-1" was approved - 10 days.
According to these studies, a new type of
bioproduct has been developed. By introducing
new products into production, the range of
functional bioproducts increases, which increases
the interest of the Kazakh population in probiotic
products and meets their needs. In our research
work, we found that propionic acid bacteria and
Lactobacillis acdophilus are used as probiotic

Table 1. Results of the finished product sample

microflora. Studies show that propionic acid
bacteria are used in Switzerland only in cheese
production.

The peculiarities of interaction and methods
of obtaining fermented milk products have been
studied. The possibility of using propionic acid
bacteria and Lactobacillus acidophilus as probiotic
microflora to enhance the productivity of
fermented dairy products in the agricultural sector
has been investigated (Table 1).

Quality indicators Norm
Mass fraction of dry matter, % 14
Mass fraction of proteins, % 3,4
Adipose fraction of fats, % 1,7
Mass fraction of carbohydrates, % 3,5
Titratable acidity, °T 65,85

The table shows the quality indicators of a
sample of a lactic acid product. According to these
parameters, the lactic acid product was prepared
according to the standard. Samples of the new
product meet the requirements of the standard, and
other samples of the product are still being studied.

Conclusion

The challenge of studying microbial ecology
in populations is considered highly relevant and
promising. Given this, special attention has been
paid to composite dairy yeasts and microbial
consortia composed of diverse taxonomic groups,
which are more resistant to adverse environmental
factors and exhibit higher activity compared to
yeasts cultivated from pure cultures. As a
combination of distinct microorganisms, microbial
consortia are less susceptible to the effects of
phages, growth inhibitors, and other factors
harmful to microorganisms. In the fields of
bioengineering and industrial biotechnology,
microbial consortia represent a key research focus
that influences the pace of further development. In
modern times, there is a degeneration in the health
of the residents due to the deterioration of the
environmental condition and the widespread use of
antibiotics. The problem of analyzing microbial
ecology is considered one of the most pertinent and
promising. For this reason, microbial consortia
composed of various taxonomic groups - resistant
to adverse environmental conditions and exhibiting
higher activity than yeasts obtained from pure
cultures - deserve special attention. In
bioengineering and industrial biotechnology,
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microbial consortia present a critical challenge that
defines the trajectory of further advancements.
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Currently, brewing is a leading industry in the beverage industry. The expansion of the product range, the use
of new technologies, and modern equipment allows us to remain competitive in the market. For Kazakhstan, brewing
is a new, modernized industry. The creation of new flavors and the use of non-traditional raw materials creates
opportunities for obtaining beverages with enhanced biological properties. This study examines the possibility of using
an unconventional grain crop of sorghum, in the form of non-malted raw materials of domestic breeding in beer
production technology. The use of new types of grain crops makes it possible to obtain new beer profiles, as well as
improve the functional properties due to individual components in the grain. The purpose of the study is to study the
properties of sorghum grain of the domestic selection of the Kazakhstan- 16 variety and to develop beer technology
based on it. A single-brewed mashing method has been selected, which is associated with the increased temperature of
the sorghum grain gelatinization. The physicochemical properties, vitamin composition and antioxidant activity of the
developed type of beer have been studied. The research was carried out at the NANO BREWERY TYPE 50 L4
microbrewery. The developed technology will make it possible to expand the range of products and produce beer with
enhanced biological properties.

Keywords: brewing, beer, non-traditional raw materials, technology, sorghum, antioxidant
activity.
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OTAHABIK CEJIEKIIUSHBIH YBITTAJIMAYAH IIIKI3ATTDI
HAUJTAJTAHA OTBIPBIII CBIPA TEXHOJOTUACBIH KACAY

A.K. KEKUBAEBA

(AIMATBI TEXHOJIOTUSJIBIK YHUBEPCUTETI,
Kazakcran Pecny6aukacel, 050012, Aamatsl K., Tese 6u ke, 100)
ABTOP-KOPPECTIOHICHTTIH AMEKTPOHABIK momrackr: anara_06061983@mail.ru

Kaszipei yakpimma colpa Kaithamy cycblHOGp OHEPKaCiOiHIY JcemeKwii canacel 0071bln  mMaodvLIAObL.
Accopmumenmmi KeHeimy, Heana mexHoaouANap MeH 3aManayu HcadovlKmapovl naiioaiany HapvlKma 6acekeze
Kabinemmi 00161n Kanyea MymKiHOiK 6epedi. Kazaxkcman ywin colpa Kaiinamy oHOIpici scana, MOOepHU3AUUATIAHEAH
cana 6onvin maodvinadvl. Kana mypnepoi rncacay iicane 0acmypai emec WUKIiZammyl RAUOATAHY OUOIOZUATBIK
Kacuemmepi HcakcapmolizaH CycblHOApObl aiy MyMKiHOIZiH myovipadsl. byn 3epmmey coipa enoipicinin
MEXHO102UACHIHOA OMAHObIK CeIeKUUAHBIH, YolIMMAIMAZAN WUKI3am peminde acmulKmol 0aKblioaposly, 09cmypii
emec mypiepin nandanany MymMKinoizin 3epmmenoi. ACmovlKmol 0aKblL10apObly HeaHa mypiepin KoJa0auy Heana colpa
npogunvoepin anyea, conoai-ax acmuvlK KypambvlHOA2bl JceKenezeH KOMNOHenmmep ecedinen QYHKUuonanovlk
KacuemmepOi apmmulpyea MyMKiHOIK 0epedi. 3epmmeyoin maKcamvl 0manovik, cenekyuanvik «Kazaxcmanckan -
16» copmouinbiy Kymail 02HIHIN Kacuemmepin 3epmmey JHcoHe 0aapobly Hezi3iHOe Cblpa MeEXHOI0ZUACHIH JHeaAcay.
Kymaii 0anin Kneiicmepuzauus memnepamypacsiHbly JHco2apvl 0071yvlHa Oailianvicmuvl 0ip KallHamnaniwvl 20ici
manoanovl. Jlaivinoanzan  Colpanbly, — QUIUKA-XUMUATBIK  Kacuemmepi, OIPYMEHOIK  Kypamsl  JicoHe
anmuoxcudanmmuolx, 6encendinici 3epmmendi. 3epmmeynep NANO BREWERY type 50 L4 wazvin colpa Kaiitnamy
3aybimolnoa yHcypeizindi. /laivinoanzan mexHonocus Wwbi2apollAmblH OHIM ACCOPMUMEHMIN KeHelmyze MHcoHe
OuoN02UANBIK Kacuemmepi H#co2apvl colpa 6HOIpyze MyMKIHOIK Oepeoi.

Herisri ce3aep: cbipa KaiiHaTty eujipici, cbIpa, J9CTYpJli eMec IIMKI3aT, TEXHOJOTUs, KyMmaii,
AHTHOKCHIAHTTLIK 0eJICeHALTIK.

PA3PABOTKA TEXHOJIOI'MHA ITUBA C IPUMEHEHHUEM
HECOJIOKEHHOTI'O CbIPbSA OTEHECTBEHHOM CEJIEKIIUHN

A.K. KEKUBAEBA

(ATMATHHCKUI TEXHOJIOTHYECKUIT YHHBEPCUTET,
Pecnyoaunka Ka3zaxcran, 050012, r. Aamatsl, yi.Tose 6u, 100)
DJeKTpOHHAsK [TOYTa aBTOpa-KoppecnonaenTa: anara_06061983@mail.ru

B nacmoawee epema nueoeapenue AenAEMCA AUOUPYIOUiEll OMPACTbIO € NPOU3BOOCHIEE HANUMKOE.
Pacwupenue accopmumenma, npumeHeHue HOBbIX MEXHOI02UN, COBPEMEHHO20 000pY0O8aHUs NO360J1Aem
ocmagamuvcs KOHKYpeHmocnocoonvim na poinke. /Ina Kazaxcmana nueogapennoe npou3eo0cmeo aeisaemcs Ho6oll,
Mooepuusuposannoit ompaciavio. Co3z0anue HOBLIX B6KYCcO8, HpUMEHEHUe HEeMPAOUUUOHHO20 CbIPbA CO30aem
603MOMNCHOCHU 0711 RONYYEHU HANUMKO8 C NOGbIUEHHLIMU OUON0ZUYeCKUMU ceolicmeamu. B oOannom
UCCIe006AHUN U3YUEHA B03MOMNCHOCHb NPUMEHEHUs HempAOUYUOHHOI 3ePHOB0U Kyabmypbl CcOp20, 6 8ude
HeCcO10:CeHHO20 CbIPbA OMeUeCmEeHHOIl CeleKUUU 8 mexHonozuu npouzeoocmea nuea. Ilpumenenue noevix 61006
3EPHOGLIX KYIbmYp 0Aent 603MONCHOCHY NOJIYUUMb HOGblE NPOPUIU RUBA, A MAKIHCE NOBLICUND DYHKYUOHATbHbLE
ceoiicmea 3a cuem OomoeabHbIX KOMROHEHmMOE 6 3epHe. Llenvlo uccnedoeanus agnaemca usyuenue ceolicme 3epua
copzo omeuecmeenHnou cenekyuu copma «Kazaxcmanckaa - 16» u pazpabomka mexnonozuu nuea Ha ee 0CHoge.
ITooobpan oonoomeapounsiii cnocod 3amupanus, céA3AHHLLIL C NOGLIUIEHHOI MeMRepamypoil Kieicmeepuzayuu
3epna copzo. H3yuenwl puzurxo-xumuueckue ceoiicmea, 6UmMaMuHHbLIL COCINAG U AHMUOKCUOAHMHAA AKMUGHOCHb
paspabomannozo euoa nusa. Hccneoosanusn nposedenvt na MuHu- nugosapernom 3aeo0e NANO BREWERY TYPE
50 L4. Pazpabomannas mexHo02UA NO360JAUM PACUIUPUME ACCOPMUMEHM 8bINYCKAEMOU RPOOYKUUU U
npoU3600UmMb NUEO C NOGLIUIEHHBIMU OUOIO2UYECKUMU CEOTICHEAMU.

KarwoueBble cjaoBa: NMUBOBAPECHHOC IPOU3BOACTBO, ITIUBO, HETPAAUIUOHHOE CHIPbHE, TCXHOJIOI'USA,
COpPro, AaHTHOKCUAAHTHAsI aKTUBHOCTbD.

115


mailto:anara_06061983@mail.ru
mailto:anara_06061983@mail.ru

AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

Introduction

The agricultural and industrial complex is an
interconnected system of rural and industrial
sectors. This, in turn, is closely related to
agricultural  production, as well as the
transportation, storage, processing of agricultural
products, and their delivery to consumers [1].

The brewing industry is a separate sector of
the economy. Because various related industries
are connected with it. Today, it is one of the
dynamically developing markets of the non-
commodity sector of the economy, it is an
innovative, modernized and modern industry [2].

Beer, being a natural product of natural
fermentation, does not lose its position and has its
own consumer in the market. Currently, there is an
increasing interest in the production of beer with
increased nutritional properties. Of particular
interest is the use of non-traditional grain raw
materials, which make it possible to obtain high
guality indicators and expand the range of
products.

Despite the fact that the beer market in the
world is developing dynamically, the task of
expanding the range of beer and reducing its cost
remains relevant. Resource-saving technologies
allow us to solve this issue. Malt is the main
traditional raw material component in classical
beer brewing technology, but its full use is not
always possible for producers in a difficult
economic situation. An effective solution to this
problem is the use of unsalted raw materials of
plant origin.

The use of unsalted raw materials in brewing
makes it possible to achieve the following positive
effects from its targeted use: reducing the cost of
using barley; increasing the extractivity of wort;
increasing the productivity of the brewhouse when
using grain crops with greater extractivity;
increasing the colloidal and flavor stability of beer;
creating new beers.

Unsalted raw materials are sugar-containing
or starch-containing products, the enzymatic
activity of which is practically zero. This type of
raw material includes cereals (barley, rice, corn,
wheat, rye, oats, sorghum, millet, triticale,
buckwheat), non-cereals: solid (granulated sugar,
vegetables, fruits) and liquid materials (glucose-
maltose syrups, sugar syrups, malt extracts, syrups
from cereals) [3,4].

The traditional types of unsalted raw
materials used all over the world include grains of
barley, rice, and corn. The remaining types of grain
crops are considered unconventional due to their
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characteristics and cultivation in different climatic
conditions [5].

Crops such as sorghum and triticale are of
interest to Kazakhstan brewing, as they began to be
cultivated in the republic relatively recently and the
study of their properties and effects on beer is an
urgent area of research.

The sorghum grain crop is a unique cereal
plant, both in terms of its biological characteristics
and economic characteristics [6]. In Kazakhstan,
they were obtained for the first time in the
laboratory of breeding and seed production of the
Scientific and Production Center for Agriculture
and Crop Production (former KazNIlZ by
Williams) under the guidance of Doctor of
Agricultural Sciences V.M. Makarov, promising
cultivars of forage sorghum and breeding material
of early-ripening food sorghum varieties
Kazakhstan 16 and Kazakhstan 20 [7].

The purpose of the presented scientific
research is to study the possibility of using
sorghum grain of domestic breeding to produce a
new type of beer with enhanced functional
properties.

To achieve this goal, the following tasks
were solved:

- justification of the use of non-traditional
grain raw materials, sorghum grains, and domestic
breeding in beer production technology;

- development of beer technology using
sorghum grain and study of its physico-chemical
characteristics.

Materials and research methods

The objects of the study were sorghum
grains of the Kazakhstan-16 variety, developed and
presented for research by "Kazakh Scientific
Research Institute of Agriculture and Crop
Production" LLP (Almaty region, Kazakhstan),
used as unsalted raw materials. Light Pilsen barley
malt, bitter granulated hops (a-acid 14.2%) and
aromatic (o-acid 4.3%), yeast of the Saflager S-23
strain were also used for brewing wort preparation.

Scientific research was conducted at the
Scientific Research Institute "Food Safety" of the
Almaty Technological University. Beer samples
were brewed at the educational and scientific
center for fermentation products of the Almaty
Technological ~ University at the NANO
BREWERY TYPE 50 L4 microbrewery.

The main physico-chemical parameters were
measured on a biomer of alcohol-containing
products "Kolos". Water-soluble antioxidants
according to GOST R 54037-2010. The content of
water-soluble B vitamins according to GOST
31483-2012 [8,9].
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Literature review

Beer is one of the oldest and most popular
alcoholic beverages [10, 11]. Currently, there are
about a thousand different varieties of beer, the
recipes of which vary from country to country, and
sometimes even from city to city. Beer
consumption around the world remains at a high
level and continues to grow due to the variety of
beer varieties and new innovative flavors and
recipes of its production. Craft beer is becoming
popular in many parts of the world. In light of the
growing interest in a healthy lifestyle, the demand
for non-alcoholic beer is also increasing [12].

Lager and IPA are traditionally preferred in
Asia, and overall consumption continues to rise. The
population is eager to try new flavors and innovative
variations of beer, which stimulates interest in craft
beers with a variety of flavors and flavors.

Currently, the brewing industry in
Kazakhstan is one of the leaders in the beverage
industry. Expanding the range and increasing the
functional properties of the drink is one of the
conditions for competitiveness in the market of
Kazakhstan and beyond [13]. Beer production and
sales in Kazakhstan have increased significantly in
recent years. The majority of the population prefers
classic light beer of medium strength, which is
characterized by a low alcohol content and
bitterness. This segment accounts for almost 92%
of the total beer market. In the period from January
to October 2024, 598.2 million liters of beer were
produced, which is 6.2% more than in the previous
year [14]. The main beer production in 2024 in the
regional context is concentrated in Almaty and the
Almaty region.

Today, in addition to traditional barley and
soft wheat, ftriticale, quinoa, buckwheat,
tritordeum, sorghum, and others are used in beer
production [15,16]. These cereals are used as
unsalted raw materials in order to increase the
extractivity of the wort, expand the product range,
obtain certain organoleptic characteristics and
reduce the cost of the final product. Moreover,
some of them have other functional properties,
which increases the nutritional value of the drink.
The authors of [17] have developed beer samples
with antioxidant properties due to the content of
phenols and flavonoids obtained from quinoa. An
innovation of the research is the development of a
technology for the production of sour non-
alcoholic beer (non-alcoholic Sour Ale) using juice
from the fruits of the red-colored dogwood variety
(Cornus mas L.). It has been proven that in addition
to interesting organoleptic qualities, such as sour
taste or aroma, this beer has other valuable
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properties, such as strong antioxidant potential, and
also contains iridoids, which are found in these
types of fruits.

Replacing expensive brewing malt with
unsalted carbohydrate-containing raw materials is
one of the most important and urgent tasks of the
brewing industry. For beer production, it is
important to select the raw materials that make it
possible to obtain a semi-finished product with a
high final degree of fermentation and increased
organoleptic characteristics of the finished drink.

It is known that in the production of
traditional beer, the higher the extractivity of the
raw material, the faster the available enzymes
hydrolyze starch to simple sugars. Consequently,
the yield of fermentable carbohydrates increases,
which has a positive effect on the process of basic
fermentation and an increase in the yield of ethyl
alcohol. The mashing process is also accompanied
by starch gelatinization when heated. Gelatinized
starch is more easily exposed to the action of
amylolytic enzymes, thereby conducting the starch
hydrolysis process more deeply, which also helps
to increase the yield of extractive substances in the
wort [18].

In this regard, according to the monitoring of
scientific literature, sorghum grain may become the
most promising type of non-traditional grain raw
materials that can be used in beer production.

Grain sorghum is a unique cereal crop of
interest to the agriculture of our republic. Showing
its drought-resistant properties, it can be cultivated
in southern regions with a hot climate, yielding
good vyields. It is not capricious to changes in
weather conditions, soil composition, and
processing methods [19].

Research suggests that sorghum grain is not
inferior in starch content to barley or corn, which
has a positive effect on the yield of extractive
substances. In beer production, an important
condition is deep hydrolysis of starch compounds,
with maximum vyield of unfermented sugars. Since
sorghum grain has a large number of small starch
grains (less than 1 micron), and they fit snugly
together, elevated temperatures must be used
during mashing (78-85 ° C) for their gelatinization
and liquefaction. In this regard, a certain mashing
mode has been selected, in which it is necessary to
completely hydrolyze the starch grains of sorghum.

The use of grain sorghum of domestic
breeding is of particular interest for brewing as a
source of extractive substances and functional
properties.



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

Results and discussions

At the first stage of the study, the main
physico-chemical quality indicators of some grain
crops used in brewing in the form of unsalted raw
materials were studied and a comparative analysis
was carried out with the quality indicators of grain
sorghum of the Kazakhstan-16 variety (picture 1).

According to the data presented in picture 1,
sorghum grain is in no way inferior in its main
characteristics to traditional grain crops used in
beer production. Sorghum has a moderate starch
content, which is not inferior to traditional types of
unsalted raw materials, at a high gelatinization
temperature (78-85 © C), which is higher than for
other cereals (on average it is 60-72 ° C).

In connection with the above, when
developing beer technology, a single-brewed
mashing method was selected, which promotes
deeper hydrolysis of starch grains and increases the
yield of extractives.

At the next stage of the study, beer
production technologies using domestic sorghum
were developed, taking into account the structural
features of this grain crop (picture 2).

The traditional brewing technology involves
the production of beer wort from extract-containing
raw materials, its further hopping and fermentation
with brewer's yeast. Next, the resulting green beer
must go through the stages of aging and
maturation, colloidal stabilization and bottling.
Beer production in the framework of this study was
carried out according to a typical technological
scheme. The content of unsalted raw materials in
the fill was 20%, which is optimal for obtaining
beer with the specified characteristics.

The main technological stages of the
prototype production were: crushing and mashing
of grain products, mash filtration, hopping and
cooling of wort, calculation and task of yeast
culture, fermentation and fermentation of beer,
filtration and bottling.

As part of this study, a single-boil mashing
method was used, which involves separating one
part of the mash, boiling it and returning it to the
mash vat in order to increase the temperature of the
entire mash.

From the point of view of the technological
description of the mashing process, the following
modes were observed: grain raw materials were
crushed on a crusher, after which the mash boiler
was filled with water (temperature 45 ° C), with the
ratio of the selected hydraulic module and grain
raw materials. Crushed sorghum was poured into
broth | with constant stirring to prevent sticking
due to gelatinization of starch grains.
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Further, when the jam temperature increased
by 1 ° C in 1 minute, the first temperature pause
was reached - 62 ° C, the pause was maintained for
15 minutes, then the temperature was increased to
72 °© C and the pause was maintained at this
temperature for 15 minutes. This was followed by
a pause at 85 ° C for 20 minutes, followed by a
temperature pause at 98 ° C for 15 minutes for the
final gelatinization of sorghum starch.

At the same time, crushed barley malt was
combined with water at a temperature of 52 ° C in
another mash boiler. When combining the first and
second decoctions, the mash temperature rose to 63
° C and a 20-minute pause was maintained. This
was followed by a pause at 65 ° C for 15 minutes,
at 68 ° C for 20 minutes. The maltose pause (at 72
° C) lasted 30 minutes, followed by a quality check
of saccharification with an iodine sample. The total
mashing time was 15 minutes (2 hours and 30
minutes). The mashing schedule is shown in the
technological scheme of beer production in Figure
2.

After that, the sugared mash was sent for
filtration to separate the wort from the pellet and
clarify. As the first wort was obtained, filtration
continued until the washing water was collected,
and both fractions were then combined to obtain
the most highly extractable wort with the least
losses.

Further, according to the technological
scheme of the study, the wort was boiled with hops
and the wort was fermented. The technological
characteristics of the boiling process are shown in
Table 1.

The bitterness was calculated by determining
the required amount of bitterness for the volume of
wort obtained after filtration. The resulting volume of
wort after filtration was 52 liters (including washing
water), the desired amount of bitterness in hopped
wort was 16-18 EBC.

After hopping (temperature 98 ° C), the wort
underwent a cooling stage to a temperature of 18 °
C by passing through a heat exchanger and cooled
with ice water. Upon reaching this value, the wort
was directly seeded with dry yeast. Since top-
fermentation yeast was selected, the temperature
and duration of the main fermentation were 18 ° C
and 7 days, fermentation was carried out in a
cylindrical-conical tank. To control the quality of
fermentation, beer extractivity and alcohol content
were measured on a daily basis. Based on the
indicators of the sugar meter, the degree of
fermentation was calculated, upon reaching the
target value of 78%, the main fermentation stopped



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

and the beer was transferred to the post-
fermentation stage.

As soon as the desired degree of
fermentation was achieved, the green beer was
transferred to fermentation, where it was aged at a
temperature of 2 © C for 7 days. At the end of
fermentation, there was an obvious lightening of
the wort and an improvement in the taste profile.
Next, the finished beer was clarified and its
physico-chemical properties were determined
(Table 2).

Beer made using classical technology was
used for control. For this, malt filling with a 1:4
hydraulic module was used, mashing was carried
out using classical technology with 3 pauses, the
main fermentation was carried out using low-
fermentation yeast at a temperature of 8-12 ° C, for
7 days, and fermentation at a temperature of 0-2 °
C, for 7 days, then sent to 3-stage filtration. The
physico-chemical parameters of the prototype were
within the normal range for classic light beer. The
color index is higher than for the control sample as
a result of the introduction of sorghum grain, but it
is within the acceptable range for light beer.

The nutritional value of the drink is due to
the presence of vitamins and amino acids in its
composition. Its nutritional value and antioxidant
activity were determined in the developed drink
(Table 3).

According to the data shown in Table 3, a
small amount of B vitamins was identified in the
developed beer, which were transferred from grain
raw materials to beer. Nutritionists believe that B
vitamins have a positive effect on the nervous
system and can reduce stress levels. This drink is a
natural product of natural fermentation, which
makes it possible to replenish the body's water
balance (19% of the daily value).

Of particular interest is the antioxidant
activity of the developed beer, this indicator is one
of the additional criteria for the quality of
beverages.

It is important to note that in addition to
information about product quality, the indicator of
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antioxidant activity also reflects the physiological
value of the product for the human body. In recent
years, from the point of view of consumer
properties, various groups of beverages have been
increasingly considered as products with a certain
physiological value and used to enrich the body
with a wide range of biologically active substances.
At the same time, compounds of the phenolic
complex (catechins, tannins, aitocyanins, flavones,
flavonols, etc.) are of particular interest, since, on
the one hand, they are factors that reduce the risk
of developing chronic non-communicable diseases,
and on the other hand, they bind free radicals, that
is, they exhibit pronounced antioxidant properties.
Currently, for various groups of phenolic
compounds, the need for their presence in the diet
has been proven due to their participation in a
number of metabolic processes, and adequate and
upper acceptable levels of their daily intake have
been established. It has been established that
phenolic compounds have pronounced
anticarcinogenic, anti-inflammatory, antiallergic,
and antiviral properties.

The antioxidant activity of the developed
beer is 0.7 mg/ml, which is equivalent to 0.07 mg
of quercetin. Quercetin is a well-known and
widespread antioxidant [20]. The predominance of
the antioxidant properties of the developed beer is
due to the content of hops containing polyphenolic
compounds, as well as the presence of unsalted
sorghum grain. Sorghum is rich in a number of
phytochemicals, including tannins, phenolic acids,
anthocyanins, and phytosterols, which enhance its
antioxidant properties.

Thus, the use of grain sorghum in beer
production can become an alternative to the
traditional type of unsalted raw materials, which
does not require additional investments in
production. Also, the presence of antioxidant
properties of sorghum grain will increase the
nutritional value of the developed drink. These
studies will make a definite contribution to the
development of the brewing industry in the
country.
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Picture 1. Physico-chemical properties of some grain crops used in brewing
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Picture 2. Technological scheme of the developed beer production
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Table 1. Technological parameters of boiling wort with hops

Duration of boiling 60 min

Boiling with bitter hops 50 min

Boiling with aromatic hops 10 min

Evaporation rate 75%
Table 2. Physico-chemical indicators of beer quality
Indicator Control Experience

Extractivity of the initial wort, % 12 12
Valid extract, % 3,8 3,2
Visible extract, % 2,8 2,6
Alcohol content, % volume 4.3 47
The actual degree of fermentation, % 70 74,1
pH 4,2 51
The color of beer, EBC 8,2 11,5

Table 3. The content of vitamins and antioxidant activity in the developed beer

Indicator | The average norm for an adult | The prototype
Vitamins of group B, mg/100 ml
BI, 0,15 0,01
B2 0,18 0,05
B3 2,0 0,8
B4 250 40
B5 100 9
B6 40 8
Antioxidant activity, mg/ml
water-soluble 0,27 0,7
antioxidants

Conclusion

Based on the conducted experimental
studies, the following conclusions can be drawn:

1. For the production of beer using non-
traditional grain raw materials, a type of unsalted
grain sorghum of the Kazakhstan -16 variety of
domestic breeding has been selected. The
introduction of this grain crop is justified by the
presence of an optimal starch content (70.0-81.0%),
necessary for an increased yield of extractives.

2. A technological scheme for beer
production has been developed, taking into account
the characteristics of grain sorghum. Thus, a
single-brewed mashing method has been selected,
which makes it possible to increase the yield of
extractive substances.

3. The physico-chemical quality indicators
have been determined, which are not inferior in
their values to the classic light beer produced in
production conditions.

4. The content of vitamins in the composition
and antioxidant activity in beer were studied. Water-
soluble vitamins in small amounts have been
identified in the finished beer, which also determines
its nutritional value. The antioxidant activity of beer
was 0.7 mg/ml, which is a high indicator of beer
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stabilization and is justified by the presence of these
properties in grain sorghum.
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JOCTYPJI EMEC MAMJIBI JAKBLIJIAPJBIH )KAHAMA OHIMJIEPIH
KYPAMA KEM OHJIIPICIHJE KOJIJIAHY

'A.A. AMAHTAEBA * 10 5. BATPIPEAEBA ' . 2K.C. AJIUMKYJIOB

(*«AMaTBI TEXHOIOTHSILIK yHUBepeHTeT AK,
Ka3zakcran Pecny6suxacol, 050012, Aamatsl K., Tosie 6u keur., 100.
2«Ka3ak KaiiTa enjiey skoHe TaFaM eHepKacinTepi FhLILIMHA- 3epTTey HHCTUTYThD AKIIC,
Ka3zakcran Pecnyosaukacel, 050060, Anmatsl K., Farapun ker., 238r.)
ABTOp-KOPPECTOHACHTTIH AJIEKTPOH/IBIK ITOIITACH: ajara86(@mail.ru*

Kem-won onOipy ayvin wiapyauvliivl2olHbly, He2i32i cananapulinbly Oipi, Oyn Kypama syncem OHOIpIciHiy ocyi
JCIHE OCbl MAN  WAPYAWBLIBIZLIHBIY, KAPKLIHObL O0aMyblHA acep emeodi Hcone Man OHIMOepiniy 0Oacexeze
Kabinemminizin Jicozapaamuin, Manovly Aa3bIKMbIK Macenecin wiewiedi. Oiumikeni man wapyauivlibleblMeH
QUHIBICAMBIH KOHCATBIKMAPOA MAJl A3bI2LIHA HCYMCATIAMBIH WBIZLIHBLY KOR 00.1i2i ocbl man azvizvina kemeodi. Con
cebenmi ezicmikme Heapamcol3 Kai2an Mailjipl 0axKwulioapoviyy 09cmypii emec KaaoblKmapovlh Railoanamny opslHobl
0o1vtn cananadwvl. Ocvl Maiinbl 0AKbLIOAPObL HeEeM A3bIZbIHA RATOANARY APKbLIbL OIPA3 IKOI02UATBIK, IKOHOMUKAIBIK
JHCIHE MEXHON0ZUATBIK Maceenepoi uieuiyze 601a0bl, OHbLH eH MAHBI30bICHl — KAYINCI3 Keulenoi mexnoa02usnaposl
Jcacay. Ayviin wmapyamvlivlk HCAHYaAPaaApbIHA APHANRAH KYpama yHcem OHOIPICiH dcakcapmy Yuiin 0acmypiii emec
Maitivl 0aKbLI0ApObIH, e2icmikmezi Ka10blKmMapovlH NA0ANAHy apKbliibl CAYbIHObL CUBIPAAPObLY, OPMAULA MaYAiKmIK
CAYLIHBIHBIH HCO2APTIANMBIN HCIHE A3bIKMBIK UWIbIZBIHOAPObIH, MOMeHOeyile bIKnan ememini manvizovl. Ocwl depinzen
MaKanaoa ezicmikmepoen MCUHANZAH KYHOA2bIC KAaNObIKMAPLIHAH ANbIHZAH MHCeMOIK YHHbIH (QU3UKANbIK-
MEXAHUKANBIK KOPCeMKiumepi, XUmMusivlK, AMUHKbIUKbLIObIK, KYPAMbL MEH MUKPOOUOIOCUAIBIK, KOpCemKiuimepi
aHvIKmanean. 3epmmeynep Hamudicenepi OouviHwia ezicmkmezi 0acmypii emec Mauabl  OAKbLIOAPOLIH
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KA10bIKMAapoulHaAH A1bIH2AH HCeMOIK YHHHbIH CAna Kopcemkiuimepi KyHOeaiKmi KOJIOAHbIN JHCYP2eH KYpama iHcem
KOMNnOHeHmmepinen Kem mycneimini aublKmanosl.

Herisri ce3mep: Kypama :kem, KYHOAFbIC, KeM/IK YH, KAJIBIKTAP, MAWJIbI JaKbLIIAP.

INPUMEHEHUME ITOBOYHBIX ITPOJAYKTOB HETPAINITMOHHBIX
MACJ/IMYHBIX KYJBTYP B IIPON3BOJACTBE KOMBUKOPMOB

'A.A. AMAHTAEBA*, *H.5. BATBIPEAEBA, “K.C. AJTTUMKYJIOB

(AO «AJIMAaTHHCKUIA TEXHOJOTHYeCKHil YHUBEPCUTET,
Pecnydsmka Ka3zaxcran, 050012, r.Anmarel, yi. Tose 61, 100
TOO «Ka3axckuii HAy4YHO-HCCIe0BATE]IbCKHA HHCTUTYT
nepepadaTbiBaonleiil 1 MUIIEBO MPOMBIIJIEHHOCTH,
Pecny6auka Kazaxcran, 050060, r.Anmatsl, yia. larapuna, 238r)
DIIeKTpOHHAS TI0YTa aBTOpa-KoppecmonIeHTa: ajara86@mail.ru*

Ilpouzeoocmeo Kopmoe sensemcsa OOHOU U3 OCHOGHBLIX OMPAC/IEll CENbCKO20 X03AUCMEA, MeMnbl pocma
Komopoii onpedensaiom pazeumue HcugoOmHO600CHEa, CROCOOCMEYION NOBbLILEHUIO KOHKYPEHMOCROCOOHOCIU €20
RPOOYKyuu U peuienuio npoodaemovl nPOO0GOILCMEUA JHCUBOMHOBOOCHEA, MAK KAK HA 00110 KOPMOG NPUXOOUMCA
Oonee nono0GUHBL 6cexX 3amMpPam HA NPOU3GOOCMEO RPOOYKYuu dncugommuosoocmea. Kakx uzeecmmo, na poinke
owywaemca  Odepuyum  colpba  KOMOUKOPMOE C  6bICOKUM  IHEPEMUYUECKUM  NOMEHUUANOM  OA
CebCKOX03ANCHEEHHBIX JHCUGOMHBIX. MO 02PAHUYEHUE NOMAZAEM CHUSUMDb 0euyUm, C6A3AHHbLI C POCIMOM UYeH
Ha kopma. IToamomy ucnonv3osanue omxo0068 MACTUYHBIX KYTbmyp AGAAEMCA UENeCO0OPAIHbIM. Ymuausayus
0mMX0006 MACTUYHBIX KYJIbMyp mpedyem pewienus pada IK0J02UHECKUX, IKOHOMUUECKUX U MEXHO02UYeCKUX
npoonem, eadicHeiiuieil u3 KOMOPHIX AGNACMCA CO30AHUE IHEPLOIPPEeKMUSHbIX IKOI02UUECKU 0e30NnaACHbIX
KOMNJIEKCHBIX MEXHON02Ull nepepadomku omxo006. Hcnonv3osanue noneevix o0mxo006 HemMpaOUYUOHHbHIX
MACTTUYHBIX KYAbMYP 0N NOGLIUEHUA RPOU3GOOCHEA KOMOUKOPMOE O/ CeNbCKOXO3AUCHBEHHBIX HCUGOMHBIX
0yoem cnnocodcmeosamsv pocmy CpeOHEeCymouH020 Y00 MOJIOKA U CHUMNCEHUIO KOPMOGvIX 3ampam. B Odannoi
cmambe onpedeneHbl PUIUKO-Mexanuueckue noKazamenu, XUMUUECKUN, AMUHOKUCIOMHbBIL COCMAG u
MUKPOOUOI0ZUYECKUEe noKazamenu KOPMOGOU MYKU U3 RONEGbIX 0mMX0006 noodconneunuka. Ilo pesynvmamam
UCCNIe006ANHUTI YCIMAHOGNEHO, YMO KOPMO8AA MYKA, NOJYYEHHASA U3 HONE6bIX OMX0008 NOOCOIHEYHUKA, NO
XUMUYECKOMY COCINAGY He YCIYynaem KOpmMoGoMy 3epHY.

KiroueBble cj10Ba: KOMﬁHKOpM, MOACOJTHEITHUK, KOpMOBast MyKa, 0TX0/1bl, MAC/JIMYHBIC KYJILTYPbI.

USE OF BY-PRODUCTS OF NON-TRADITIONAL OILSEEDS
IN THE PRODUCTION OF COMPOUND FEED

‘YA AMANTAYEVA* N.B. BATYRBAYEVA, 2JH.S. ALIMKULOV

(JSC «Almaty Technological University»,
Kazakhstan, 050012, Almaty, Tole bi str., 100
«Kazakh research institute of processing and food industry» LPP,
Kazakhstan, Almaty, 050060, Gagarin ave., 238 G)
Corresponding author e-mail: ajara86@mail.ru*

It is known that fodder production is one of the main branches of agriculture, the growth rate of which
determines the development of livestock breeding and contributes to increasing the competitiveness of its products and
solving the problem of livestock food, since the share of fodder accounts for more than half of all costs of livestock
production. It is known that the market is experiencing a deficit of feed raw materials with high energy potential for
farm animals. This limitation helps to reduce the deficit associated with rising prices for fodder. Therefore, the use of
waste oilseeds is reasonable. Utilization of waste oilseeds requires the solution of a number of environmental,
economic and technological problems, the most important of which is the creation of energy-efficient environmentally
safe integrated technologies of waste processing. Utilization of field wastes of non-traditional oilseed crops to increase
the production of mixed fodder for farm animals contributing to the growth of average daily milk yield and reducing
feed costs. In this article physical and mechanical parameters, chemical, amino acid composition and microbiological
parameters of feed flour from field wastes of sunflower were determined. According to the results, it was found that
the feed meal obtained from sunflower field wastes by chemical composition is not inferior to feed grain.

Keywords: compound feed, sunflower, feed flour, wastes, oilseeds.
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Kipicne

Kazipri 3aman TamaObiHa cail  a3bIKTHIK,
SKOJIOTHSJIBIK KOHE IHEPTeTUKAJIBIK MOCEIEIepIi
eIy 1€ arpOOHEPKACIT KeIIeHIH I OCIM/IIK IIHKi-
3aTTapblHBIH KAJJIBIKTAphl KOCHIMINIA pecypcTap
peTinge 6encen i Kouaanpuiaas [1].

AyBUT MIApyambUTBIFBIHA MaJIBl  TOJBIK
A3bIKTAHIBIPYIbIH KAKETTI JKaFmaiblHIa IKeM-
IIONTIH JKeTKUIIKTI KOPBIMEH KaTap, OHBIH
TaraMJIbIK KYHJIBUIBIFBI — KOPEKTLITi, MaJIblH
ecilm-eHyl MEH OHIMIUTIr XOrapbl OOIyBl Kepek
eKeHi oenrini [2].

CoHFBI Ke3Jlepi Majl IIapyallbUIBIFBIHBIH
KOOEHTy CTpaTeTrusCHIHBIH 0acThl MaKcaTbl Ol
KEM-IIOT OHIMISPiHIH XKBIIIaM JaMyhl )KOHE COI
OHIMEH [IapyalIbUTBIKTEI KaMTaMachl3 eTy [3].

Byn arpoenepkacin kemeHiHiH YKOHOMHKA-
CBI HETI31HEH arpOOHEPKACIITIK KEIICHHIH YKaJIIThI
OHIMIHIH KONIIUIHIH HEeTi3ri TYTBIHYIIBICHI
0oJbIl  TaOBUIATBIH ~ Majl  IapyallbUIbIFbIHA
0ailTaHBICTBI EKCHIITIMEH pacTallabl.

CoHJBIKTAaH Majl a3bIFbIHBIH  CalachlH
JKaKCapTy apKbUIbl MaJl INapyallbUIBIFBIH JaMbl-
Tyra O6omassl [4].

FaneiMpmapaeiH  JKypri3iireH  KYMBICTAPBI
OolibIHIIIA OapIBIK €JIJIc MaJl a3bIFbIHBIH, IIBIFbIH-
Japbl )KBUT CalibIH ©Cy/e, all a3bIKTapabl OHIIIpyTe
apHajraH pecypctap Temenjaeyne. OcbhlFaH opaii
MajJ a3bIFbIHBIH ~ KOITEereH IIMKi3aTTapel a3
Menepae  OONFaHABIKTaH  ojapAbl  Oacka
eHIMIep/e TaimanaHanel. Herisri acTBIKTHIH
KbIMOATTaybl MEH a3arobl Mai a3bIFbIHBIH 80%-Fa
JeHiH Herisri JoHAI KOMIIOHEHTTEpIl KOCy
KaXeTTirine cebdernri 00ibl, Oy TeHrepiiMereH
Kypama XeMmre allblll KeJlelli )KoHe OMOJIOTHSIIBIK
TOJBIKKAHIBI OHIMII KaMTaMachl3 eTneimi [2].

Kazakcranma Man miapyambUIbIK ©HIMiH
KoOCUTy aiAbIHFEI OH JKBUIABIKTBIH  HETi3Ti
TanceIpMallapbIHbIH 0ipi 6ok TYp [5, 6]. Kypama
KEM  OHIpICIH HBIFAUTY  apKbLIbI Mai
[IapyambUTbIK KOCITOPBIHAAPBIH 0aCThl MACceTeHi
OpBIHJIAY OOJIBIT TAOBLIA/IEI.

Kypama »xem eHmipici OapiblK »KacTarbl
JKaHyapJiapFa apHar »eM IbiFapajpl. TeHrepimai
KYH/IBUTBIFBI )KOFaphl JKeM ajy YIIiH KypaMbiHa 15
HEMECe OJ[aH/1a KOIl KOMIIOHEHTTEP KOCaJIbl, oJap-
JIBIH III1IHE acThIK, OypIIaK JaKbLIIbI, KaHyapiiap
TEKTEC OHIMJIEep, TaFaM KoHE OH/IIPiC KAIJBIKTAPEI,
MUHEPAIAbI IUKI3aTTap, OMOJOTHSJIBIK OeJICeH I
3aTTap KOChLIAJIbI.

Kypambinga Oapiblk KOPEKTiK 3aTTapsl Oap
TEHrepiMIl Kypama eM j>KaHyapiapAblH eHiMi-
nirin 10-12% apTThIpajibl, ajn AopyMeHIep, MUKPO-
AJIEMEHTTEp Tarbl 0acKa BIHTAJAHABIPYIIBI 3aTTap
KocbutFanaa 25-30% xorapiaaiasl.
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Kypama »xeM eHAipiCiHIE HETI3ri KOMIIO-
HEHT OJI aCTHIK OHE aCThIK OHAIPICIHIH KaJJIbIK-
Tapel: KeOeK, YH, Kaybi3. byn eHimuep Kypama
keMHIH 70% Kypaiiapl. DKOHOMHKAIBIK THIMII
KypaMa »J>KeM IIBIFapbUIMaid  JKpLImap  OOMBI
KOITEreH MIWJUTMOH TOHHA TIOTEHIUAABl KYH/IbI-
JBIFBl JKOFaphl KOMIOHEHTTED IaiJalaHbIIa bl
Kaszipri yakpITTa eMiMi3IiH MapyambUIbIKTapbIHIa

OCIMJIIIKTep/IIH  KaHaMa  OHIMJIEepIiH  KeOici
KOJJIAaHBICCHI3 Kalyaa. bynl eHiMIep KyHIbI
(hyHKOFOHAIAB KOMITOHEHTTepre Oail, oJapabIH
KYpaMbIH/1a MUHEPAJIJIbI 3arTap, Taram
TaNIIBIKTAPhI, JOPYMEHACP, TaOWFU  ©CIMJIIK
Maimapsel  korapel. JKaHama eHIMIep JKOHE

apyanbUIbIK KAJIABIKTap KOl Mejmepae, 1 Miap
TOHHAa JKbUI ~ caiiblH  mbiFapbuiafpl.  Ochl
IIBIFAPBUIFAH  KAJABIKTap KypambiHaa 600 miH
TOHHa KOpEKTIK 3arTap Oap. OHipmiH OapibIK
aliMaKTapblHJIa aCThIK OHIMIPICIHIH, ©CIMIIK
HIapyallbUIGIFBIHBIH, TAFAM OHIIPICiHIH, MaJl )KOHE
KYC IIapyamlbUIBIFBIHBIH —~ KaIABIKTapbl Kol
MOJIIICPAC JKUHAIBIN, a3 KOJJaHbLIaJbl HEMece
MYJIIEM KOJIaHbUIMai s [8, 9].

Peceii HSKOHOMHUKAIBIK YHUBEPCHUTETIH/IC
TaMaK KaJIBIKTApPBIH OHICYIIH THIMAI TEXHOJIO-
TUsUIapbiH anbikTay yirid [. B. [TnexanoB rambiMbl
3epTTey xkyprisred [10].

Kazakcranma Maiisl TaKbIIAApIBIH ©HIM-
qimiri 2,2 MJIH TOHHAaHBI Kypauasl. Ajaiina,
O0omkam OoitprHma 2025 xkpurra Kapail 3,5 MutH
TOHHara JIeHiH ecemi naen kytityae. 2021 >KbuTbl
KazakcranHan eciMIiK MaWJIapbIHBIH 3KCIIOPTHI
mamamer 400 MBIH TOHHaHBI, a mIpoT - 500 MBIH
TOHHaHBI Kypazsl [11,12].

KynOarpic ceberrepi  ecimuiktiH 56-60%
KypaiJibl, COHJBIKTAH OYJ aybLl IapyallbUIbIK
JKaHyapJapbl YIIIiH KYHJbI eM OOJIbII CcaHasIazbl.
Byt ceberrepne TammibIkTapra, TEKTHHAL 3aTTap,
Maii, backasia naiiasl 3aTTapra 0aii OOJIbII KeJe/Ii.

Ampmran OilWorld — tanpaymsnuiapsiHbIH
MonmiMerTepi  OOWBIHIIA MAaiimbl  JaKpUIAAPIIBIH
mapyambuiblFel  Kanagana (mamamen 2 MITH.Ta),
Aprentrnana (101 moerg ra), Keitaiina (570 MbIH ra),
Yunuicranna (930 mbiH ra), ¥neiopuranusaa (101
MmbiH ra), AKIl-ta (135,17 MeiH ra), ['epmanusaa
(110,048 wmbiH Ta) eciputeni. KyHOaFbICTBIH
ETICTIKTETl  KAIJABIKTAPBIH ~ YTBHIMJIBI  Haigaaany
MaHBI3/IbI J)KOHE OYJT OHIMHIH KYpaMbl OHOJIOTASUTBIK
3artapra Oait ekeHi gomenaeHreH [13, 14].

Monimerrep OotibiHina KaHama memiiekeri
Mainpl JAKpUIIAp aidKaOBIHBIH CaHbl OOMBIHIIA
KeIIoaclibl e OONBIT caHanmajapl, Oipak Oy
MEMJICKETTE CTICTIKTEe KaJFaH KaJIbIKTapabl opTerl,
KOpIIIaFaH OpTara SKOJOTHMSIIBIK 3USHBIH KENTIpe/Ti.
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Kanama memnexeriHze >KpDI CaifblH €Ki MHJLTHOH
TeKTapFa JICHiH Mail JaKkbUIIapeiH erefdi [15].

AybUT TIapyalbUIbIFBl  JKaKChl  JaMbIFaH
JKOHE OCHI IAPYalIbUTBIKTHIH OHIMIEPIH alyla
KOIITereH eJaep/e SKOHOMUKAIBIK THIMII Kypama
JKEM OHJIIPICIH]Ie MaIIBl JaKbUIAAPABI KOJIIaHAIbL.

AliTa KeTepiiK >Karmai, OapiblK JaMbIFaH
enmepae Kypama JKeM OHIIpici XKbUiga ecyle,
Oipak OCHI )KEMTI'€ apHaJIFaH pecypcTap as.

Kazakcranna xypama sxkeMaepaiH KypambIH-
Ja aKybI3IBIH, DHEPreTUKAIBIK, OMOIOTHSIBIK
OeJiceHal 3aTTap JKETicIeyiHeH eniMi3ze KypaMa
’KeM  0a3achlHBIH  QJICI3MITIHIH  apKachkIHIA
KaHyapiap KeMJIIepiHiH KypaMbIHIa ayBITKy Oap
eKeHiH Oalikayra Ooabl.

CoHIBIKTaH KypaMa JKeM OHJIIPICiHIe KbIM-
0ar eMec OWOJIOTHSIIBIK TEHACCTIPUITEH Kypama
JKeM ajy YIIH eCiMIIK KaIABIKTapbIH Maigaany
©3CKTi OO0JIBIN TaOBLIA I

KyHOarbic  KanabIKTApbIHBIH —~ XUMUSIIBIK
KYpambl, MAKPOOHOJIOTHUSIIBIK, KYHIBUIBIFBIH Tall-
Jlay HOTHDKENEpi HeTi3iHAe Kypama XeM TeXHOJO-
TUACHIHA TTaf1aaHybl FRUIBIMU 19JICIACHOCTCH.

KyubarsicToiH cebeTTepi MeH cabakrapsl
KOPEKTIK 3aTTapra 0Oaii, Oy Kypama >XeM YVIIiH
MIMKI3aTTBIH ~ MEPCHEeKTHBTI  Typiiepi  OoJbim
caHanmaapl. Ky#ic KalbIpaTbiH KaHyapiapIbIH
PaIMOHBIH/IA KYHOAFBICTHIH ericTikTeri
KaJIJBIKTApPblH  YTBIMIBI MMalajlaHy MaHbI3/IbI
OMOJIOTHSUTBIK KOHE THIMII MoHre ue. KyHOarbic
KaJIJBIKTAphIH OHJIEY Ke3iHe HeTi3iHeH KYHOarbic
cabakTapsl MeH CEOSTTEpPiHEH KEMJIIK YH CHSKTHI
yKaHaMa eHIMJIEp ajblHaAbl. MaJjl a3bIFbIH/Ia MaIIbI
JMaKpUIAApABl  JKHHAYJAH KeWiHTi OHJIEY
KaJIJBIKTAPhIH MMaliallaHy a3 3epTTelTeH.

ONeMIK TOKipHOHeIe Kypama KeM OHAIpY
VIIIH  OPTYPJI  OHIIPICTEPIiH  KaJABIKTAphl
KoJmaHemaapl. KazakcraHma JKOFaphl  camalibl
Kypama K€M OHIIpYy YUIIH OCBhIHIAW IIHKi3aT
Oasachl Oap.

Kecre 1. Kemaik YHHBIH XUMUSUTBIK, KYPaMBI

3epmmey mamepuanoapuvt men aoicmepi

3eprrey  HbicaHbl  periHge  OHTYCTIK
OHIPJICP/IH CTICTIKTEPIHCH XUHAIFaH KYHOAFbIC
KaJIABIKTaphIHAH JKACaJbIHFAaH YHHBIH cama
KepceTKimTepi OepiireH.

OcnepuMeHTTI 3epTTeynep  AnMaThl
TEXHOJOTHSUTBIK ~ YHUBEPCHUTETIHIH  a3bIK-TYIIK
OHIMJIEpiHIH camachkl MEH Kayimnci3airin Oaramay
KOHIHJErT  FBUIBIMU-3€PTTEY  3€pPTXaHachIHAA
KYPri3inni. 3epTTey HpICaHACHI PETiHAE eTiCTIKTer1
KYHOarpIC KaJIbIFbIHAH allbIHFaH JKeMJIIK YH
KOJIJAHBUIABI.

3epTTey HOTHXKEJCPIHAC Keleci oJicTep
naianaHipl:

-BUIFAJIIBUIBIK KypamblH aHpikTay MEMCT
10846-91 [16];

-mail KypambiH aHbpiktay MEMCT 29033-
91[177;

- IIMKI TaJIBIKTH aHbIKTAy Banma omici
OOMBIHIIA;

- B TOOBIHBIH HmopyMeHAEpiH  aHBIKTAY
MEMCT 32042-2021[18];

-Kewm, Kypama HKEM. ATOMJIBIK
a0CcOPOIUSITBIK CIIEKTPOMETPUS omiciMeH
KaIbIIUI,MBIC, TEMip, MarHui, MapraHel], KaJui,
HaTpUH XKoHE MBIPHIII KypamblH aHbIkTay MEMCT
32343-2013 [19].

Homuoicenep men onapost manoay

KynOarbic yHBIHBIH ©3iHe TOH Hici 0ap, Tyci
KBI3FBUIT-capbl, kejiemi 90-100 Mkp Kypasbl.

EricrikTepaen KUHAIFAaH  KYHOarbIC
KaJIJBIKTAPbIHAH ~ aJIbIHFaH KEMIIK YHHBIH
(U3UKATBIK-MEXaHUKAIIBIK KepceTKiuTepi,

XUMHUSUIBIK, AMHHKBIIKBUIABIK — KYPaMbl  MCH
MHUKPOOHOJIOTHSITBIK KOPCETKIIITEP] aHBIKTAJIFAH.

Kenemuik canmak yneci 45 kr/m®, taburu
eHici OypblmbIHBIH —mamackl 40 rpagycraH
acmaibl, CyChIMaIBUIBIK KOPCETKIII 0,01xr/cm?
KYPa/Ibl.

AJNBIHFAaH ~ KEMJIIK  VHHBIH  XUMHSJIBIK
KYPaMbIH aTOM/JIBIK aOCOPOIUSIIBIK CIEKTPOMET-
pust axiciMeH 3eptreni (kecte 1).

KepcerkimirepiH ataysi KyH6arbIC KanpIKTapbIHaAH
AJIBIHFAH XEMJK VH

AKkybI3, % 5,66

Maii, % 3,5
Kewmipcy, % 6,42
Tamuslx , % 8,9

Ky, % 18
ITuki akyb13, % 16,3
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KanapIKTeIH HeTi3ri KypaMbIHIAFbBl XAMUS-
JBIK KepceTKimTepi OoibiHIIA Kaiita eHaeyre
JKaTaJlbl, MAHJIBI TaKbUIIAP/IbIH KYPAMbIHAH KATThI
ayBITKYbl JKOK. AJIBIHFAaH KOMIIOHGHT  Taram
TaJIIbIFbL, IUKI aKybI3Fa Oaif.

Kecre 2. Kemaik YHHBIH XUMUSIIBIK KypaMbl

Apwl Kapait 0i3me KYHOArbIC KEMIIK YHBI-
HBIH MHHEPAIIbl KYPaMbl aHBIKTAIAbI. AJIBIHFaH
3epTTeyJep HOTHKeEC] 2-KecTe e OepilireH.

ATaysl Kynbarpic KamapIKTapbIHAH aJBIHFAH JKEMOIK YH
Munepanabl
aneMmeHntrep, Mr/100 r
Kamnmif 389,1
Maruanit 156,6
Dochop 2142
Hatpwii 96,1
Kanbmit 136,5
Jopymenaep, mr/100 r
B 0,018
B> 0,073
Bs 0,033
C 1,4
B3 0,18
Bs 0,025
Bo 0,006

Bepinren 2-kecreseri 3epTTeysep HOTHXKECI
OOMbIHIIA KYHOAFBIC KAJJBIKTAPBIHAH allbIHFaH
KEMJIIK YHHBIH MHWHEPaUIABl KypamMbl OOHBIHIIA
KaJblus, Kanui, pocdop, maruuii 6ap. Kynbarsic
KaJJIBIKTAPBIHAH AJIBIHFAH )KEeMJIK YHHBIH KYPaMbl
B TOOBIHBIH nmopymeHzaepiHe Oail OOJBINT Kelei,
oJiap JKaHyapJiapJIblH JaMybIHA KOHE OHIMJIUIIT1HES
acep eTei.

Ipi kapa wmammap ar3achIHAArbl aKybl3
MOJIEKYJachl aMUHKBIIIKBUIIAPAAH KypallaThIH-
JIBIKTaH, OJIapblH MaHbBI3bI O6TC 30P.

EricrikTeri  kyHOarbiC  KaJJbIKTapbIHAH
QIBIHFAH  JKEMJIIK  VHHBIH KYPaMbIH/IaFbI
AMUHKBIIIKBLUT KOPCETKIITEePIH aHBIKTABIK (KecTe

3).

Kecre 3. Ericrikreri KyHOarbIC KalJbIKTapbIHAH JKacajFaH )KEeM/IIK YHHBIH aMMHKBIIIKBUIAAP KOPCETKIII

Kepcetkimrepin
aTaysl

KyHOarbic KanabIKTapeIHAH

aJIbIHFaH )KGM,Z[iK YH

AprunnH, %

0,66

JIuzun, %

0,07

Tuposusn, %

0,05

®denwnananut , %

0,07

T'uctuaug, %

0,03

Jlelinuy, %

0,07

MetuonuH, %

0,02

Banun, %

0,07

Ipomnun, %

0,14

TpeonuH, %

0,07

CepuH, %

0,08

Aunanun, %

0,09

Inuiun, %

0,09

Bepinren 3-kecrezeri 3epTTeysiep HOTHXKECI OOMBIHINA KYHOAFbICTBIH ETICTIKTET! KalJbIKTapblHAH
aJIbIHFaH JKeM/IIK YHHBIH KYpaMbl aMHHKBIIIKbLIIAp TOObIHA Oalt ekeHiH OaiiKayra 00jabl.

AliTa KeTeTiH YHHBIH KYpaMbIHJa JIM3HH 0ap, 0J1 Tkl aMUHKBIIIKBUIAAPABIH Oipi 00BN caHaIa bl

KyHnOarbic KajAbIKTapblHAH aJIbIHFAH JKEMIK VHHBIH KypaMbIHIAFbl ayblp METalgap JKoHE
MHUKPOOHOJIOTUSIIBIK KOPCETKIIITepl OOMBIHIIA Ta3a eKeHI aHbIKTANIbI (KecTe 4).



AJIMATBI TEXHOJIOTUSIBIK YHUBEPCUTETiHIH Xadapmbichl. 2025 Nel.

Kecre 4. YKemik YHHBIH KYpaMbIHAAFbI aybIp METaI1ap MEH MUKPOOHOIOTHSIIBIK KOPCETKIIITepi

Kepcertkimtepaiy atays

KyHOarbIC KanabIKTapbIHAH
AJBIHFaH KEMJIIK VH

Ayspip meTasgap mr/100 ¢

Kagmuii TaOblIraH K0K

Kopracea TalObUTFaH JKOK
Meic 0,14
MepIpbIT 3,46

MukpoOHOJIOTHSITBIK KOPCETKIMITEP

BI'KII (xonudopmanap) 0,1cm® keneminge (1)

TaObLIraH KOK

CanpMoOHeIIa

TaObLIraH KOK

3ennep

TaObLIraH KOK

MuKpoOHOIOTHSIIBIK 3epTTeYJIep OOMbIHIIA
KYHOAFbpIC KaJIBIKTAPBIHAH aNbIHFAH XEMJIK YH
KouQopM, CallbMOHENa, 3CHIEpPICH Ta3a EKeHi
AHBIKTAJIIBI.

Maiinbl HaKpUIIapIbIH ETiCTIKTETi KaJIbIK-
TapbplHAH aJbIHFaH JKEeMIIK YHIBl KypaMa XeM
KypaMmblHa KOCY apKbUIbI, OJapAbIH (DU3HKAIIBIK-
MEXaHHMKAJIbIK, XHUMHSJIBIK JKOHE KYPBUIBIMIIBIK
KAaCHETTePiH JKaKCapTHIM, IKOJIOTHSIIBIK Ta3a OHIM
alyFa BIKMAT €Te OTBIPHIN, KaHyapiapIbIH
OHIMUIITIH apTTHIPaJbL.

Ocpinaifma, Kypama XeM KypamblHa KyHOa-
FBIC )KeMJIIK KOCTIACHIH KOCY apKbUIbI Mailibl 1a-
KbULIAP OHJIPICIHIH KaJJABIKChI3 TEXHOJIOTHIA-
PBIH Talianany Kypama >keM eHIIpiCiHiH NIHKi3aT
0a3achlH e/1oyip KeHeHTyre MyMKiHAIK Oepe/ti.

Kopvimuinoot

Kypama sxem eHpipiciHaeri Herisri ¢axkTop
Oys1 Oacekere KaOLIETLIri KOFaphl OTAHJBIK Mall
[IapyambUIblK ~ OHIMAEPiHIH OarachlH TOMEHIETY
0oJbIll  TaObLIAAbl. XUMUSUIBIK  3€pTTEYJIep
OOHBIHINIA KYHOAFbIC KAJIBIKTAPBIHAH aJbIHFaH
KEMJTIK YH KypaMbl OOMBIHIIIA HETi3Ti Kypama xKem
KOMITOHCHTTEPIMEH KeM eMeC CKeHIH Oalikayra
0oJ1a/ibl, O IIMKI aKybI3 acThIK KypambiHia 14%
Oozca, an kemaik yHna 16,3 %. Jlemek ajpiaFaH
XKEMJIIK YH Kypama eM ©HJipici ymriH Oaraibl
KOMIIOHEHT »JKOHE camachl OOWBIHIIA KEMHIH
camacblHaH TOMEH eMeC, COHJBIKTaH KpIMOar
ACTBIK IIMKI3aThIH AJIMACTBIPYFa OOJIa/IbI.

Ocelnajimia, ericTiKTeri oCiMIiK KaaabIKTa-
PBIH KOJIJaHYy apKbUIbI Oipkarap Macenenepi
memryre Oonambl: KypaMa KeM KYpPaMbIHJAFbl
acTBIK MOJIIEpiH a3aiiTy, Kypama >xeM OarachlH
TOMCHIIETY,  OHOJOTHSUIBIK  TOJBIKTBIPBUTYBIH
JKOFapIIaTaIbl, 9KOJIOTUSHBI XKaKcapTaipl,
COHBIMEH Karap JKaHyapjapra TEHACCTIPUITeH
Kypama »xeM 0oJiaibl.
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Arpopsiaka. -2015.-Ne2.-C.19-24.

17. KomOukopma. Meton ompezeneHus Biaru
I'OCT 13496.3-91.

18. 3epHO W MPOAYKTHI ero epepadoTku. MeTox
onpenenenus xupa [OCT 29033-91.

19. Ompenenenune ButamuHoB rpynnsl ['OCT
32042-2021 .

20. Kopma, komOukopma. OmpeneneHue coaep-
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Kalusi, HaTpusi M [MHKAa METOJOM  aTOMHO-
abcopoumonnoii cnekrpomerpun. [OCT 32343-201.
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XJIEB C JOBABJIEHUEM KMbIXOB: BIUSAHUE HA BE3OIIACHOCTD,
MUTATEJIbHYIO IEHHOCTH U OPTAHOJIENITUYECKHAE CBOMCTBA

'M.E. BEKBOJIATOBA * \H C. MAIIIAHOBA " |, °M.E.CMAT'YJIOBA ©

(! Kazaxckuii arpoTexHu4ecKuii Hecaenopareabckuii ynusepenter uM. C.Celidyimna,
Pecnybiuka Kazaxcran, 010000, r. Actana, np. Kenuc, 62
2 MeaMuMHCKHIl yHMBEPCHTET ACTaHa,
Pecnybnuka Kazaxcran, 010000, r. Acrana, yia belioutmminuxk, 49A)
DJeKTpoHHas IMoYTa aBTopa-KoppecnonaeHTa: mariambekbolatova93@gmail.com *

B oannoii pabome uzyueno enusnue paziuiHblX MACTUYHBIX HCMBIX08 (MBIKGEHHOZ20, TbHAHOZ0, APAXUCOE020,
€0€6020 U NOOCONHEUHOZ0) HA NOKA3AMENU KAYeCHmEd RNULCHUYHO20 X1e0a, U320MO6/1eHHO20 C UCHOTb308AHUEM
3axeacku. Hccnedosanue oxeamovleaem Qusuko-xumuueckue XapaKmepucmuku, 6KAI0UdAsl YPOGEHb GIANCHOCHIUL,
KUCTLOMHOCHLb U HOPUCHOCHb, 4 MAKICEe AHATIU3 COOEPIHCAHUSL MOKCUYHBIX IIEMEHMO06 (COUHUA, MbLULbAKA, KAOMUA
u pmymu) nocie gvinekanus coznacno nopmam I'OCT. Memooonozus ucciedosanus eKaiouana IKCRePUMEHMAaibHoe
obozawienue nueHuUYHo20 Xneda 5% paziuuHbIX U008 HCMBIX08, 1AOOPAMOPHLIIL AHAIU3 (UIUKO-XUMUUECKUX
nokasameinei, a MAaKHce KONUYECMBEHHOE ONPeOeleHUe COOEPHCAHUA MOKCUUHBIX ITEMEHMOE8 C UCNOb308AHUEM
cneoyromux memooos: enaxxcnocmy onpeoensnu no I'OCT 21094-75, kuchomuocms — memooom mumpoeanus
coznacno I'OCT 5670-96, nopucmocmo — 6 coomeemcmeuu ¢ 'OCT 5669-96, codeprcanue maicenvix memanioe —
Mmemooamu cnekmpomempuueckozo ananuza (I'OCT 33824-2016, I'OCT 31628-2012, I'OCT 26927-86). B xooe
IKCHEpUMeHma ycmanoeieno, umo oovaenenue 5% demovixa (MbIKEEHHO20, NBHAHO20, APAXUCOB020, COCEO20 U
nOOCOIHEUHO020) CROCOOCMEYen UBMEHEHUIO PUIUKO- XUMUUECKUX COICE XNeda , He UIMEHAS €20 MPAOUUUOHH LI
6Kyc u mexcmypy. Coegblil HcMbIX ROGBIUIACH ROPUCHIOCHb, ADAXUCOBBLIL HOMOZACH YOEPIHCUBAMb 61142y, A IbHAHO
U NOOCONIHEYHbLIl YEeTUNUBAIOM KUCIOMHOCHMYb NPOOyKma. Onpedeieno, umo ypoeeHbs MOKCUYHBIX INEMEHMOE 8
uccnedyemvlx 00pazyax He npesviuiaem OORYCHUMbBIE HOPMbL, UMO HOOmeepicoaem 0e30nacHoCms NPOoOyKma.
Ilonyuennvie O0anmnvlie O0eMOHCHMPUPYIOM 3HAUUMOCHb U 0€30NACHOCHMb  RPUMEHEHUA MACTUYHBIX HCMBIX0E 8
XJ1e00neKapHoil Ompaciu, NO3601:A1 ROGLICUMD (YHKUUOHATLHYIO UEHHOCMb U30elUll, CHU3UMb CeDeCmOoUMOChtb
npou3e00cmea u noddepicams NPUHUUNDBL PAUUOHATBHO20 UCHOIB306ANHUs cbipbs. Takum oOpazom, npumenenue
PACHUMETbHBIX HCMBIX08 OMKPbLEACH HOBbLE B03MONCHOCIU 0J11 PACUIUPEHUS ACCOPMUMEHMA (YHKUUOHATbHBIX
X1€000Y10UHbIX U30e Uil U OMEEUAEen COBPEMEHHBIM MPEHOGANUAM PIHKA.

KiioueBble cjioBa: MacJu4Hble KMBIXU, NMIIEHUYHBIA XJ1e0, 3aKBacka, (U3NKO-XMMHYECKHUE
CBOIiCTBa, CTPYKTYpA XJieda, coaep:kaHne TOKCUYHBIX 3JIEMEHTOB, (PYHKIMOHAJIbHAS EHHOCTh.
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JKMBIX KOCBLIFAH HAH: KAVITICI3IKKE, TAFAM/IBIK KYHJBLTBIKKA )KOHE
OPTAHOJIENITUKAJIBIK KACUETTEPTE 9CEPI

'M.E. BEKBOJIATOBA*, 'H.C. MAIIIAHOBA, °M.E. CMAF¥JIOBA

(! C.Ceiipynann arpingarsl Kazak arporeXHUKaIBIK 3ePTTey YHUBEPCHTETI,
Ka3akcran Pecny6aukacel, 010000, Actana K., KeHic 1aHFBLIBI, 62
2AcTaHa MeIMIMHA YHUBEPCHUTETI,

Ka3zakcran Pecnybaukacol, 010000, Acrana K., Beii6iTmiaik kemeci, 49A)
ABTOp-KOPPECTIOHJICHTTIH 2JIEKTPOHBIK momracel: mariambekbolatova93@gmail.com*

byn 3epmmeyoe apmypni maiinsl 0aKplioap HeMuIXmapvlHblH (ACKAOAK, 3bI12bIP, HCEPIHCAHRAK, COA HCIHE KYHOAZbIC)
AUIbIMKBL KOCHUIZAH OUOQil HAHBIHBIY, CANATBIK KOPCemKiumepine acepi Kapacmuipuliovl. 3epmmey Qu3nKa-Xumusivlk,
Kacuemmepoi, coOHblH [WiHOe bLI2ANObIIbIK OCHZellin, KbIUKbLIObIKINGL JHCIHE KeyeKminikmi, coHOoaul-ax, nicipzennen
Kellinzi yslmmaol nemeHmmepoiy; (Kop2acvll, MolidbaK, Kaomuii ycane cethan) Kypamvih MEMCT cmanoapmmapoina
callKec aHBIKMayovl Kammuovl. 3epmmey 0icmemeci ouoaii nauvina 5% menwmepinde apmypni HemvlXmapowl Kocy,
3EPMXAHATBIK HCA0ANO0A QUUKA-XUMUATIBIK, KOPCEMKIUWIMepoi manoay dHcaHe Yblmmbl I1eMEHmMmepoir; Moauiepin
CaHobIK, 20icmepmen anvlkmayowvt Kammuiovl. blnzanovinoik MEMCT 21094-75 6oiibinua, Kotukotiovi MEMCT 5670-
96 cmanoapmuina coiikec mumpney adicimen, keyexkminik MEMCT 5669-96 adicmemecimen 3epmmendi. Aywvip
Memanoapoviy, KEpamvii cneKmpomempusnvlx, 20icmepmen anvikmay ywin MEMCT 33824-2016, MEMCT 31628-2012
scone MEMCT 26927-86 Konoanwinowt. Ixkcnepumenm namudicenepi 5% sHcmbix (ACKadAK, 361261, HCEPHCAH2AK, COA HCIHE
KyHOGgbIC) KOCY HAHHBIY (DUUKA-XUMUATIBIK KACUENMEPIH 032epmeminiH, 0ipax, oHblH 0Cmypiti 0dIMi MeH KEPbLIbIMbIH
cakmaiimulnotH Kopcemmi. Cosa HeMbIXbI HAHHBLY, KeyeKMIIiZIH apmmblpaobl, HCEPHCAHRAK, HCMBIXbL bLI2AI0bl CAKMAY2a
KoMexkmeceoi, an 3b12blp MeH KYHOAZbIC HCMBIXIAPbI OHIMHIH KbIUIKbLIOBIZbIH JHCO2APLLIAmaosl. 3epmmenzen yazinepoezi
yolmmol emeHmmepoiy, Oenzeili OenzinenzeH wiekmi moauepoen acnaiovl, Oyn OHIMHIH Kayinci3oizin pacmariiovl.
Anvinzan Hamudicenep Hayoauxana OHEPKICIOinOe Mailibl OAKbILOAP HCMBIXIMAPBIH NATOATNAHYObLH MAHbI30bLIbIZbL MEH
Kayincizoizin kepcemeoi, 0y oHiMOepoiH, GyHKUHOHANObIK, KYHOBUIbIZbIH apmmuipyed, OHOIpIC WiblebIHOAPBIH. a3aiimyea
JHcone WuKizammaol muimoi naidanany2a Mymkinoik depeoi. Ocvinaiivia, 0CiMOIK HeMbIXMApPbIH KOOAHY QYHKUUOHAIObIK
HaH-MOKAW OHIMOEPIHIH AcCOPMUMEHMIN KeHelimyee Heana MyMKIHOIKImep auibln, HAPLIKMbIH KA3ip2i mananmapovina
caiiKec Keneoi.

Heri3ri ce3nep: Mailabl JakbLIIAP KMBIXTapbl, OUIal HaHBI, AIBITKbI, (U3HKA-XUMHAIBIK
KAaCHeTTepP, HAH KYPbLIbIMbI, TOKCUKAJBIK 3JIEeMeHTTEPAiH MoJIIepi, PyHKIHOHAIABIK KYHIBLIBIK,.

BREAD WITH OILSEED CAKE: IMPACT ON SAFETY,
NUTRITIONAL VALUE, AND ORGANOLEPTIC PROPERTIES

'M.E. BEKBOLATOVA*, 'N.S. MASHANOVA, *M.E. SMAGULOVA

('S. Seifullin Kazakh Agrotechnical Research University,
Kazakhstan, 010000, Astana, Zhenis Ave., 62
2Astana Medical University,
Kazakhstan, 010000, Astana, Beibitshilik str., 49A)
Corresponding author e-mail: mariambekbolatova93@gmail.com*

This study examines the impact of various oilseed cakes (pumpkin, flaxseed, peanut, soybean, and sunflower)
on the quality parameters of wheat bread made with sourdough. The research covers physicochemical characteristics,
including moisture content, acidity, and porosity, as well as the determination of toxic elements (lead, arsenic,
cadmium, and mercury) after baking, in accordance with GOST standards. The research methodology involved the
experimental enrichment of wheat bread with 5% of different oilseed cakes, laboratory analysis of physicochemical
indicators, and quantitative determination of toxic element content using standard methods. Moisture content was
determined following GOST 21094-75, acidity was analyzed by titration according to GOST 5670-96, and porosity was
measured using GOST 5669-96. The concentration of heavy metals was assessed using spectrometric methods in
accordance with GOST 33824-2016, GOST 31628-2012, and GOST 26927-86. The experiment demonstrated that the
addition of 5% oilseed cake (pumpkin, flaxseed, peanut, soybean, and sunflower) alters the physicochemical properties
of bread while maintaining its traditional taste and texture. Soybean cake increased porosity, peanut cake contributed
to moisture retention, while flaxseed and sunflower cakes enhanced acidity. The analysis confirmed that the levels of
toxic elements in the tested samples did not exceed permissible limits, ensuring product safety. The obtained results
highlight the importance and safety of using oilseed cakes in the baking industry, allowing for the enhancement of
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functional value, reduction of production costs, and promotion of sustainable raw material utilization. Thus, the
incorporation of plant-based oilseed cakes presents new opportunities for expanding the range of functional bakery

products while meeting modern market demands.

Keywords: oilseed cakes, wheat bread, sourdough, physicochemical properties, bread structure,

toxic element content, functional value.

Beeoenue

JKMBIX - 3TO BTOPUYHBIA NPOIYKT Macauy-
HOTO TPOMW3BOJICTBA, NPEACTABJISAIOMIUN IIEHHBII
KOMITOHEHT JUIsl OOOTAIICHUs IMUIIECBBIX TPOIYK-
TOB. JKMBIXH, B OTJIUYHE OT LIPOTOB, TPOU3BOSATCS
IyTEM MEXaHUYECKOIO MPECCOBAHUA  CEMSH
MAaCIUYHBIX KYJIBTYP, UTO UCKIIIOYACT MPUMEHEHNE
OpraHMYeCcKUX pacTBoputenei. biaronaps stomy B
HUX COCTaBE€ OTCYTCTBYIOT CJ€Ibl TAKUX BELIECTB,
YTO JeJaeT XMBIXH Ooree HaTypadbHBIMH H
0e30macHbIMU JJISl UCIIOJB30BaHUS B MHILIEBON
MpOMBIIUIEHHOCTH.  JloOaBleHHWe JKMBIXOB B
MIIeHYHBIH ~ Xx1e0  sBisieTcss  9()()EeKTUBHBIM
CrOCOOOM TIOBBILICHUSI €0 MHINEBOH IIEHHOCTH
0e3 3HAUUTENHHOTO M3MEHEHHS BKYCOBBIX M
TEKCTYPHBIX XapakTepucTuk. [lorpeOurenn, kak

OpPaBWIO,  TPHACPKUBAIOTCA  TPAIUIHMOHHBIX
MPEANoYTeHUH B OTHOLICHUH XJieba, nobaBieHue
KMBIXOB 5%  TO3BONSET  YAYYIIUTH  €r0

(yHKIIMOHANBHBIE CBOICTBa 0€3 paJMKaIbHOTO
W3MEHEHHUS! OPraHOJIENTUYECKUX KadecTB (BKYC,
3amax, 1Ber) [1, 2].

ComtacHo mpoBeneHHOMY omnpocy B 2021
rony, 63% mnorpeOuTeNiell TOTOBBI MONPOOOBATH
xye0 ¢ JM00aBICHHEM PACTHUTEIBHBIX KOMIIOHCH-
TOB, €CJIM 3TO CIIOCOOCTBYET YIIYYIIEHHIO €ro
NULIEBOM UEHHOCTH, HO npu dtoM 47%
PECTIOH/IEHTOB TPENOYUTAIOT, YTOOBI BKYC OCTa-
BaJIcid TPaguLMOHHBIM. Kpome Toro, pesymnbTarsl
OIpoca MOKAa3ajH, YTO IJIsi OONBLIMHCTBA IOKY-
mareneil BakHa JOCTYIIHOCTh TPOAyKTa, a
No0aBlIeHUE KMBIXOB TIO3BOJISIET TIOBBICUTH €r0
MUTATENbHYI0 LEHHOCTh 0€3 3HAYUTEIHHOIO
yBenuueHust cebectoumoctu. JlaHHBIE oOmpoca
(bex6omaroa M.E., Mamanosa H.C.) nmoarBepx-
JAl0T aKTyalbHOCTb MCCIICIOBAHUS, PEICTaBIICH-
HOTO B JaHHOH cTarhe. OHU CBUAETENHCTBYIOT O
MIOTCHITMAIBPHOW  BOCTpeOOBaHHOCTH Xyieba ¢
no0aBJeHHEM XMBIXOB Cpeld IMoTpeOuTeneH, a
TaKKe TOIYEPKUBAIOT BAXHOCTH COXPAaHEHHS
TPaIUIMOHHBIX OPraHOJIENTHYECKUX XapaKTepuC-
THK TIpu oOOTameHnd MpoayKTa. BkioueHue
XKMBIXOB B COCTaB xyeba MO3BOJISET JOCTHUYb
OanaHca MEXAY YJIydlIeHHEeM MHUILIEBOH [IEGHHOCTH
U COONIOIEHHEM TOTPEOUTEIHCKUX MpEArodTe-
HUH, YTO JeNaeT NaHHbIH MOAXO0A MePCIEeKTHBHBIM
C TOYKM 3pEHMs PACIIUPEHHUs] acCOPTUMEHTa
(YHKIIMOHATBLHBIX XJIE000YIOUHBIX U3/IeTHii [3, 4].
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Takum oOpazoM, moOaBIEHHE MXMBIXOB B
MIIIEHAYHBIA XJ1e0 SBIIIETCS MEePCIIEKTHBHBIM Ha-
MpaBIIEHUEM, OTBEYAIOIINM KaK TpeOOBaHMIM
MPOU3BOAMTENICH, TaK M OXHIAHHUSAM IOTPEOH-
Tenel, oOecrieunBasi MHUTAaTENbHYIO LIEHHOCTD,
JMOCTYIMHOCTh W COXpPaHEHHWE TPAJAUIMOHHOTO
BKyca.

Mamepuanst u Memoobl UCC1€006AHUIL

UccnenoBanne mpoBogmioch Ha 0aze
Kazaxckoro arpoTexHHYeCcKOro HCCIIe0BaTeNbC-
koro yHuepcutera umenun Cakena Ceiidymnmnna.
Lenpio paboTHl SBISETCS MOBBIMIEHHE IMUIICBOM
[IEHHOCTH TIIIEHUYHOTO XJieba myTeM ero obora-
IICHUS KMBIXOM U U3yUYCHHUE BIIMSHUSA HA (DU3HMKO-
XMUMUYeCKHe CBOWCTBA Xj1e0a M YPOBEHb TOKCHY-
HBIX 3JIEMEHTOB B TOTOBOM IIIIEHHYHOM XJiehe.

Onpenenenue BIaKHOCTHU XJie0a IPOBOIIIN
B cootBerctBun ¢ ['OCT 21094-75. Meron
OCHOBaH Ha HM3MEpPEHHH TOTePHU MacChl o0pasima
IIPY BBICYIIINBAHUH JI0 TOCTOSTHHOM BEIMYNHBI, YTO
MO3BOJISIET YCTAaHOBUTH COJAEpKaHHWE BIArM B
xJ1e000yJI0UHOM U3/IeuH [S].

KucnorHocth xJ1eda orpenensiiu corliacHO
I'OCT 5670-96 meromoM THUTpPOBaHHUS BOMHOMN
BBITSDKKH M3 MSKHILA PAcTBOPOM IIEIOYH. DTOT
IOKa3aTellb XapaKTepU3yeT CTEIeHb KUCIOTHOCTH
MIPOAYKTa, 00yCIOBICHHYIO HATMYUEM OpTraHH4IeC-
KHX KHCTIOT [6].

[MopucTocTh x71€0a OlEHUBAIIA B COOTBETCT-
Buu ¢ 'OCT 5669-96. Meton BKIIO4aeT U3Mepe-
HHE OTHOCHTEIBHOTO O0beMa IMOp B CTPYKType
MSIKHIIIA C MCTIOJIb30BaHKEM ammapara JKypasiesa,
YTO TO3BOJIAET OMPEEIIUTh BO3AYIIHYIO CTPYKTY-
py XxJeba 1 ero TeKCTYPHbIE XapaKTEPUCTUKH [7].

ConepkaHue TOKCHYHBIX DJIEMEHTOB B
xJie0e ONpPEICIISIH 110 CIEAYIONINM HOPMATUBHBIM
metogam: cBuHen, — ['OCT 33824-2016, metoxn
aTOMHO-a0COpOIIMOHHON CIIEKTPOMETPHH;
meibik — TOCT  31628-2012, wMertox
CIEKTpOMeTpUYecKoro aHanusa; kaamMuidi — OCT
33824-2016, aHaNmOTWUYHO METOAY OIPENEICHUS
ceuHmna; prytb — [OCT 26927-86, wmeton
XOJIOAHOTO Tapoo0pa3oBaHUsl C MOCIEAYIOIINM
CIIEKTPOMETPUYECKUM aHanu3oM [8-11].

[IpuMeHeHne TaHHBIX METOIHMK OOecIeqn-
Ba€T BBICOKYI0 TOYHOCTh U JOCTOBEPHOCTH
pe3yabTaToB  aHanuu3a, IO3BOJSAS OOBEKTHBHO
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OIIEHUTH Ka4eCTBO W 0E30IMacHOCTh XJIeO0OyI0d-
HBIX M3ICTIUH.
Texnonoeus npouszsoocmea xaebda.

Tabmuma 1. Coctas penentyps! Ha 100 kr roToBoro xieba

Penentypa xmeba paspabareiBasiach Ha
OCHOBe mareHTa "TeXHONOrHsl MPOW3BOJCTBA
¢ynkuuonansHoro xneba" bexbonarosoit MLE. n
Mamanosoit H.C [12].

HNurpeaunent MaccoBasi 504151 (%) Macca (kr)
Myxka nmennyHnas 1 copra 68,65% 68,65 xr
KMbIx 5,00% 5,00 kr
3akBacka 23,57% 23,57 xr
CoJub 1,68% 1,68 kr
JApoxoxu 0,67% 0,67 kr

TexHonorn4yeckuii npouecc npouseogcrea xneba

Mpuem, xpaHeHue u
NOAroTOBKA CbipbA

MpuroToBneHne 3aKBacku
(T = 25-28°C, t = 180-240 MuH)

MpuroToBneHune 3aBapku
ocaxapeHHoi (t = 90-120 MmuH)

I ——

MpuroToeneHue onapbl
(T =28-30°C, t = 210-240 MUH)

MpuroTtoBneHwne tecra
(T =28-30°C, t = 60-90 MuUH,
KncnotHocThb = 8-12)

JeneHuve TecTa Ha KycKu

B

PaccToiika TecToBbIX
3aroToBOK
(T = 35-40°C, t = 40-65 MuH)

Bbineuka
(T =180-220°C, t = 55-58 MuH)

—— OxnaxxpeHue

Pucynok 1. DTanbl TEXHOJIOTHYECKOTO Mpolecca

TexHonoruueckuii mporecc (pucyHok 1)
MIPOM3BOJICTBA XJIe0a BKIIIOYAET HECKOIBKO ATAIoB.
Ha »tane nmoAroToBku MHIPEUEHTOB OTMEPUBAETCS
HEOOXOJMMOE KOJIMYECTBO MYKH W IKMBIXa, a
3aKBacKa Pa3BOAUTCS B TEIUIOW BojIE. 3aTeM CIielyeT
3aMec TecTa, KOTOPBIi HaYWHAETCSI CO CMEIIMBAHUS
CYXHMX WHIPEIMEHTOB C 3aKBACKOM M OCTaBIECHMS
tecta Ha 30 MuHyT Ans aBromusa. [locnme 3toro
NOOABISIIOTCS  JIPOXOKA W COJb, a  TEeCTO
3aMEINBAETCs J0 OAHOPOAHON KOHCUCTEHIIUH. DTal
OpOXKkeHHs TIpeyCMaTpUBAET BBIICPKUBAHUE TECTa
npu Temmneparype 22-24 °C B teuenue 2 vacos. Ha
aTane GOpPMOBKH TeCTO JienuTcst Ha opiwu 1mo 500 1,
yKIaJpiBaeTcss B (OpMBI M OCTaBisieTcs Ha
¢depmenTanmro mpu 35 °C B TeueHue 2,5 4YacoB.
Brineuka ocymectsisiercs mpu remneparype 185 °C
B TeueHue 40 MUHYT, TIPH 3TOM TIEPBBIE 5 MUHYT UIIET
nozava mapa Jyisi 00pa3oBaHHs XPYCTAIIEH KOPKH.
JoOasnenne 5% xMbIxa oOoramaer — xjieO
MUIIEBBIMA  BOJIOKHAMH, O€NKOM ¥ BHTAMHHAMHU
rpynmsl B, mapoBast 06pa0oTka yimydIaer TeKCTypy
U TIPOIJIEBACT CPOK XPAHEHMs, a HCIOIb30BAHHUE
3aKBAaCKHM IIOBBIIIAET YCBOSIEMOCTh TIPOAYKTA U
TIOJIOKUTENTFHO BIIMSIET HA BKYCOBBIE KauecTBa. Bce
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9Tanbl BBHIIOJHSIIMCH B JIAOOPATOPHBIX YCIOBHSX C
yuetoM ['OCT 31805-2018, a KOHTpOIIb BIAXKHOCTH,
KHCIJIOTHOCTH Y TIOPUCTOCTH TPOBOIMJIICA CITycTs 24
yaca MOcCJie BBINICYKH JJIsI ydeTa CTaOWIU3aliu

CTPYKTYpHI XJie0a.
Pe3ynomamut u ux oocysrycoenue
CornacHO  pe3yibraTtaM  HUCCIE/IOBaHUIHA,

pasIUYHBIE BHIIBI JKMBIXa OKAa3bIBAIOT pa3HOE
BIUSHUE HAa CTPYKTYPHYIO MAaTpHIly TecTa, 4To
CKa3bIBAaCTCSI HAa IOPUCTOCTH  xyeba. OTH
M3MEHEeHUs1 00yCIIOBIICHBI BEICOKHM COJIEPIKaHUEM
KJIETYAaTKW ¥ OCTATOYHBIX JIMIHJIOB B )KMBIXaX, YTO
BIHUSeT Ha (OPMHPOBAHHWE M CBOICTBAa TeCTa.
CTpyKTypHBIE U3MEHEHHS TeCTa MpH J00aBICHUN
JKMBIXOB CBSI3aHBI C WX BO3JCHCTBHEM Ha
DIIOTCHOBYIO Marpuily. B uacTHocTh, Hammuue
KJIETYaTKA MOXKET CHHIKATh 3JIaCTHYHOCTH TECTa,
M3MEHSS €ro MeXaHW4yeckue cBoucTBa. OJHAKO
pu 100aBJICHUH >KMBIXOB B KOJHYeCTBEe 10 5%
W3MEHEHHUS B CTPYKType TecTa M KOHEYHOIO
MPOAYKTa OCTAIOTCI MHUHUMAJIbHBIMH W  HE
OKa3bIBAIOT HETaTUBHOTO BITVSTHHS Ha
OpTaHOJICTITUICCKHUE XapaKTePUCTHUKH XJre0a.
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Tabnuua 2. Pe3ynbrars! UCIIBITaHUI

KmbIx HawnmenoBaHue nmokasaTenei, eIMHULIBI U3MEPEHUS
Bnaxxnocts, % Kucnornocts, rpajn ITopucrocth, %

Nel (TBIKBEHHBIN) 44,7 2,3 67,1

No2 (coeBbIi) 38,2 2,4 76,5

Ne3 (mmo1coJTHETHBIH) 43,95 2,7 69,6

Ne4 (apaxuCOBBIN) 45,85 3,2 64,2

No5 (npHSIHOMN) 42,92 1,0 57,0

Tabnmuna 2 mpemocTaBisieT JaHHBIE O pe-
3yibTarax GU3NKO-XMMHUIECKUX UCTIBITAHUH Xe0a
¢ no0aBlIeHNEM Pa3JIMYHBIX BUAOB JKMbIXa (TBIK-
BEHHOT0, COEBOT0, ITOJICOTHEYHOI0, ApaXHUCOBOTO U
JILHSHOTO).

AHanmu3 JaHHBIX  IIO3BOJISIET
CIIEAYIOIIUE KITIOUEBbIC HAOMIOCHUS:

- x1e0 ¢ n1obaBleHHEM COEBOTO M IOACO-
HEYHOTO  JKMbIXa  00JajaeT  ONTHMAaJbHBIM
COUYETAaHUEM BBICOKOH IMOPUCTOCTU U YMEPEHHOMN
BJIQXKHOCTH, YTO JIENIAET €T0 MPUBJIEKATENbHBIM JIIS
MOTpeOuTENeH, MPEANOYUTAIONINX BO3AYIIHBIN H
MATKUH XJ1€0.

- apaxuCOBBIH  MBIX  CHOCOOCTBYET
YBEIMUYEHUIO BIAKHOCTH M KHCIOTHOCTH, 4YTO
MIOJIOKUTENBFHO BIMSAET Ha BKYC, HO JENacT
TEKCTypy OoJiee MIOTHOM.

- JILHSHOM JXMBIX 00ECIICUMBACT HEUTPAIIb-
HBIM BKYC W CHIJKAET KHUCIOTHOCTb, HO TIPH 3TOM

BbBISIBUTH

YMEHBIIAET TOPUCTOCTh, YTO TOAXOAWT JUISt
MPOAYKTOB C IJIOTHOM TEKCTYpOH.

Hannsie aHanm3a  coracyroTcs c
WCCIICIOBAHUSMU, OMTyOJIMKOBaHHBIMH B [13-17], u
MTOATBEPIKAAIOT, YTO PA3JIMYHBIE BUIBI >KMBIXOB
OKa3bIBAIOT CYIECTBEHHOE BIHMSHHAE HA TEKCTYpY,
BKYC U OpraHOJIEITUYECKHE CBOMCTBa xjieba. DTn
pe3yapTaTel MOTYT OBITh HWCHOJB30BAHBI IS
ajanTaud  perenTyp B COOTBETCTBHH C
NPEATIOYTCHUSIMH [IEJIEBON ayTUTOPUH.

Haunbonpiias BnaXHOCTh HaOMIOHAaeTcs y
xyieba ¢ mo0OaBIeHMEM apaxHWCOBOTO JKMbIXa
(45,85%), 9TO CBHIETEILCTBYET O €T0 CIIOCOOHOC-
TH yIEPKUBATh BIIary. MUHHMaJIbHAS BIaXXHOCTD Y
xyeba ¢ mobaBienmeM coeBoro xmbixa (38,2%),
YTO MOYXKET YKa3bIBaTh He 0oJiee IITOTHYIO TEKCTYPY
xJIeOHOTO MsKuIa (puc. 2).

Bnnsanue snpa nobaskun Ha NOPUCTOCTE NWEeHWNYHOIo xneba

MNopuctocTs (%)
(=] (=] (=] ~
e B
wu o (4] o

-
o
[=]

57.5

NopueTocTs (%)

ThIKBEHHbLIA CoeBbin

Pucynox 2. BausiHue )XMBIXOB Ha HOPUCTOCTH XJieba

MakcumalibHasi TIOPUCTOCTh OTMEYEeHA Y
xyneba ¢ Jo0aBIeHHEM COeBOro kmbixa (76,5%),
YTO CIIOCOOCTBYET JIEPKOCTH M BO3AYIIHOCTH
npoaykra. MuHMMajbHast IOPUCTOCTh HA0JIOIaeT-
csi y xineba ¢ JbHAHBIM XMBIXOM (57,0%), uTO
MOJKET YKa3bIBaTh Ha 00Jiee IJIOTHYIO CTPYKTYPY.

CommacHO  MPOBEAEHHBIM  HMCIIBITAHUSM,
CoZlepKaHUe TSHKEINBIX METAIUIOB B IMIIEHUYHOM

MNoaconHe4HbIA

ApaxWcoebli NeHAHOW

Bua pobaskn
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xJiebe ¢ 700aBIeHNEM Pa3IMYHbIX BUIOB KMBIXOB
HE MPEBBIIAET NPEAEIbHO JOMYCTUMBIX KOHIICH-
tparuit (I[111K), ycTaHOBIEHHBIX HOPMATHBHBIMU
nokymentamu (HJl) m HOpMarnBHO-TIpaBOBBIMHU
aktamu (HITA). 310 moaTBepKaaeT COOTBETCTBUE
MPOAyKTa  TpeOOBaHWSIM  OE30MAaCHOCTH U
BO3MOXXHOCTh €r0 HCIIOJIb30BaHMS B IHIIEBOU
MIPOMBIIIUICHHOCTH (Tabm. 3).
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Ta6nnua 3. Co,aepmaHI/[e TOKCHUYHBIX DJJICMCHTOB B pPa3JIMYHBIX BHAAX KMbBIXOB B CpaBHCHUHW C HOPMAaTHBHBIMU

3HAYCHUSIMH
Tokcu4HbIe Hopmbi ThikBeH- CoesblIii Hoaconneunbrit ApaxucoBblii JIbHsIHOM
3JIeMeHTBI, no HJI HBbIH JKMBIX JKMBIX JKMBIX JKMBIX
MI/KT (HITA) JKMBIX
CauHen He Ooree 0,0095 0,0066 0,0097 0,0096 0,0088
0,35
MbIubsk He Oostee 0,0067 0,0051 0,0055 0,0058 0,0057
0,15
Kangmnii He Oonee 0,011 0,014 0,015 0,0039 0,010
0,07
PryTsh He Oonee He He He oGuapyxeno He o6HapyxeHo He
0,015 oOHapyxe | oOHapyxe 0OHapyKeHO
HO HO
Pe3ynpraTel  aHanuza  mokazainu, — YTO HOPMATHUBHBIX 3HAYCHUH, MOATBEPKAAS

HanMEHBIIEE KOJIMYECTBO TSDKEIBIX METAJJIOB
cofepkuTca B xjebe ¢ A0OaBIEHHEM COEBOTO U
apaxHuCOBOTO KMbIXa, OJJHAKO H B IPYTUX 00paziax
COZIEpPKaHHUE TSDKENBIX METAJUIOB HE MPEBBILIAET
HOPM, YCTaHOBJICHHBIX HOPMAaTUBHBIMU
JNOKyMEHTaMM, 4TO TIOKa3bIBaeT 0e30MacHOCTh
KOHEYHOTo mpoaykra. OTCyTCTBUE PTYTH BO BCEX
o0pa3uax yKa3blBaeT Ha 3KOJOTMYECKYIO YHCTOTY
HCCIIEyEMOTO PACTUTENBEHOTO CHIPBSL.

Takum o00pa3oM, TMOITy4YCHHBIC JTaHHBIC
MOATBEPKAAIOT BBICOKMH YPOBEHb O€30MaCHOCTH
pacTUTENBHBIX ~ KMBIXOB,  YTO  IIO3BOJISIET
PEKOMEHIOBaTh UX B Ka4eCTBE (YHKIHMOHAIBHBIX
n00aBoK B XJeOOMeKapHOW MPOMBIIUICHHOCTH.
BxuttoueHne XMBIXOB B COCTaB XJIeOOOYIOYHBIX
W3 HE TOJBKO TIOBBIIAET WX MHIICBYIO
LEHHOCTh, HO M COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUAM 0e3onacHocTH MUILEBON
MPOLYKIHNH.

O0cyskaeHue HAYYHBIX Pe3yJabTaTOB

Jlo6aBneHne MacIUYHBIX JKMBIXOB 3aMETHO
BIMAET Ha COCTaB M CTPYKTYpy MHIIEHUYHOTO
xJieba, U3MEHsIS €ro BIaKHOCTh, KHCIOTHOCTH M
nopuctocTh. KaxJplii BUA >KMBIXOB 00Jagaer
CBOMMH OCOOCHHOCTSIMHU:

-CoeBblif  KMBIX CIOCOOCTBYEeT OONbIICH
MOPUCTOCTH M CHWXKAET BIIAXKHOCTD, Jienas Xiieh
OoJiee IETKUM U BO3LyLITHBIM.

-ApaxucoBbIif HKMBIX, HaIPOTUB,
VIEp)KUBACT BJIAry M yBEJIMYHBAET KUCIOTHOCTb,
YTO JeNIaeT MSKHUII O0Jiee IUIOTHBIM.

-JIbHSIHOM KMBIX YMEHBIIAET KHUCIOTHOCTD
W CHIXAeT TOPUCTOCTh, (opmupys Ooiee
TUIOTHYFO TEKCTYPY.

HccnenoBanue mokasajo, 4TO COAEp)KaHHE
TOKCHYHBIX D3JIEMEHTOB B oOpasumax xseba ¢
No0aBICHUEM JKMBIXOB OCTaeTcs B Ipejeniax
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0€301MacHOCTh TAKOTO CHIPHSL.

3axnrouenue, 6b1600bl

PesynbraTel uccnenoBaHMs TOATBEPAWIH,
4yro 100aBJICHHUE >KMBIXOB B IIIICHUYHBIA Xi1eO
yAydllaeT €ro INHIIEeByHd LEHHOCTb  0e3
3HAYUTENBHBIX H3MEHEHMH OpraHoJeNTHYECKUX
xapakTepucTuk. COEBBIA U MOACOTHEYHBIN KMBIX
00ecrneunBalOT ONTHMAJbHYI0 MOPHCTOCTH U
TEKCTypy, TOrJa Kak JIbHSHOM  CHMKaeT
KHCJIOTHOCTh, @ apaxWCOBBI  yBEIMYUBAET
BI&XHOCTb.  VICmOnb30BaHHME  KMBIXOB B
xJIeOONIeYeHU  HE  TOJBKO  CHOCOOCTBYET
palMoHaIbHOMY HCIONB30BAHUIO CBIPhS, HO U
pacmmpsieT  acCOpTHMEHT  (YHKIHOHAIBHBIX
XJIe000YIOUHBIX U3/IEIUH.

bnaronapHoctb, KOH(QJIMKT HWHTEpPecoB
(puHaHCHUpOBaHMeE)

Crarbs HamMcaHa B paMKax Hayd4HO-
TEXHUYECKOW MPOrpaMMbl MPOrPaMMHO-1LIEIEBOTO
¢unancupoBanusi PecnyOimkn Kazaxcran: MPH
BR12967830 "Pa3zpaboTka WHCTPYMEHTOB
TEXHUYECKOTO PEeryJIMpOBaHUS Ul TOBBILICHUS
3¢ heKkTUBHOCTH, 0e30MmacHOCTH,
pecypcocOepekeHrsi B TPOU3BOJICTBE MHILEBBIX
MPOAYKTOB M 3KOJOTMYECKH YUCTOM yHakoBKH."
ABTOpBI  BBIpaXaloT  OmaromapHocth  PI'TI
"KazaxcraHCkuii HMHCTUTYT CTaHAApPTH3AIMH U
MeTposorun” Komwurera TEXHUYECKOTO
pETyJIUpOBaHUS W METPOJOTHMH MUHHCTEPCTBA
ToproBiu 1 uHTErpanun PecnyOnmkn Kaszaxcran
3a MIOJIEPIKKY . Kondauxr HUHTEPECOB
OTCYTCTBYET.
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UV PROTECTIVE FINISH FOR COTTON-POLYESTER FABRICS
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Kazakhstan, 050012, Almaty, Tole bi str., 100)
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The article presents data on the study of textile materials with protective properties against ultraviolet radiation (UV).
The study is devoted to the development of new methods for improving the protective properties of textile materials based on
mixed cotton/polyester and polyester fibers. Sodium hypophosphite and titanium dioxide were used as functional additives.
It has been shown that the treatment of materials with these reagents leads to a significant reduction in the transmission of
ultraviolet radiation. The mechanism of action of reagents is related to their ability to absorb and scatter UV radiation. The
results of the analysis of the effectiveness of these reagents on textile materials are presented, and a method for their
application is developed. The study demonstrates the high efficiency of these materials in reducing the impact of UV rays,
which allows us to consider them as promising for use in the textile industry, including for protection against solar radiation.
Tests were carried out for the physical and mechanical properties of textile materials to confirm the compliance of products
with the established safety standards and quality indicators.

Keywords: mixed textile materials, UV radiation, final finish, titanium dioxide, protective
properties, safety.

Y®-3AIMUTHAS OTAEJKA JIJIS XJOMKO-TTOJINI®UPHBIX TKAHEN

C.M. ABJTUMAHAIT , UM. [DKYPHUHCKAA el , KJK. JFOCEHBEHUEBA*

(ATMaTHHCKHIT TEXHOJIOTHYECKHiiT YHUBEPCUTET,
Pecnyoniuka Ka3zaxcrau, 050012, r. Aamarsl, yJi. ToJe 6u, 100)
DnekTpoHHas mo4ta aBropa-koppecnonaenta: d.kulmairam@mail.ru*

B cmamve npedcmagnenvt OanHble RO UCCTE006AHUI0 MEKCMUTILHLIX MAMEPUALOE, 001a0aA0UUX
3augumnelmu  ceolicmeamu om yavmpaghuonemoeo2o usnyuenus (Y®). Hccnedosanue noceauwieno paspadomke
HOGBIX MEN0008 NOGLIUEHUA 3AUUMHBIX CEOUCHE MEKCIMUNbHBIX MAMEPUATIOE HA OCHOBE CMEULAHHBIX 60JI0KOH
Xsionok/nonuighup u noaudpup. B kauecmee pynkyuonanpbHvix 0006a80K 0bl1U UCNOIB306aHb 2UNOGOCHUmM Hampus
u ouoxcud mumana. Ilokazano, umo o6padomKa mamepuanos IMuUMU peazeHmamu RPUGOOUM K CYU{eCmEeHHOMY
CHUJICEHUIO RnpOnycKanus yibmpaguonemosozo uziyuenusn. Mexanuzm Oelicmeus peazenmos c6A3aH ¢ UX
cnocobnocmpio noznowams u pacceusamy Y®-uznyuenue. Ilpeocmagnenst pezynomamol ananuia pghekmusnocmu
IMUX PeazeHmoé HA MEKCMUIbHLIX MAMepuanax, a makxyice papadomana MemooOuKa ux nPUMEHEeHUsl.
Hccneoosanue demoncmpupyem 6viCOKyIo IhheKmuenocmo yKa3anHvlX MAMEPUANOs 6 CHUNCEHUU 8030eiCmeus
Y®-nyueir, umo noszeonnem paccmampueamv ux KaK nepcneKmugHvle O34 NPUMEHEHUA 6 MEeKCHUIbHOU
RPOMBLULIEHHOCINU, 6 MOM HUC/Ie OlA 3aWumol Om conHeuHo20 usiyuenus. Ilpogedenvt ucnvimanua nHa usuko-
MexanuuecKue C60lCmea MEKCMUNbHBIX MAMEPUALos, 011 NOOMEEPHCOEHU COOMEEMCMEUs npPoOyKyuu
YCMAHOB/ICHHBIM HOPMAM 0e30NACHOCIMU U KAYeCHECHHBIM NOKA3AMEAM.

KarwueBble cjJ0Ba: CMeCOBble TeKCTHJIbHbIE marepualibl, y.]'lepa(l)I/IO.]'leTOBOC HU3JIyYE€HHUEC,
3AKIIOYUTEC/IBbHAA OTACJAKA, JUOKCUI TUTAHA, 3AllIMTHLIC CBOﬁCTBa, 0€e30MacHOCTD.
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MAKTA-ITOJIND®UP MATAJIAPBIHA YJIBTPAKYJII'TH
COVIEJIEPIHEH KOPFAYFA APHAJIFAH OHJIEY

X -
Y UM. JUKYPUHCKAA

C.M. ABJ[IMAHAII , KOK. JFOCEHBEUEBA™

(AMAaTBI TEXHOJIOTHSIBIK YHUBEPCHTETI,
Ka3zakcran Pecnyoaukacel, 050012, Aamarel K., Tese 6u keour., 100)
ABTOP-KOPPECIOHACHTTIH AMEKTPOHABIK rmomTackl: d.kulmairam@mail.ru*

Makanada ynempaxynzin caynenenyoen (YK) Kopzaimovin Kacuemmepi 6ap meKcmuib Mamepuanioapvii
3epmmey mypansl majiimemmep Kelmipinzen. 3epmmey HCYMbICbl aApanac MAaxKma/noauIcmep HHcoHe NOaUIGup
mManuplKmapsl Hezizindezi meKCmuib MamepuanoapviHbly, KOP2anblii KAcUemmepin apmmaipy OblH, Jcana 20icmepin
azipneyze Oazeimmanzan. OYHKYUOHANObI KOChAnap peminde Hampuili zunogochumi men muman Ouoxcuoi
Konoanwvinovl. byn peazenmmepmen oHO€y mMeKCMUNL MAMEPUATBLIHBIY YIbMPAKYASIH Ccoynenepin  OmKizyi
anmapnvlKmai momeHoezeHin kopcemeoi. Peazenmmepoin acep emy mexanuzmi onapoviy y1bmpaxkyicin cayienepin
CiHipy dicone mapamy Kabinemimen oOailranvicmol. byn peazenmmepoiny mexcmuno mamepuanoapovlHa acepiHiH
muimoinizin manoay Hamuicenepi YColHblIO0bl, COHOAU-AK 01apobl Koaoany adicmemeci a3ipnendi. 3epmmey
Hamuicenepi GOUbIHUA OHOEI2EH MAMEPUAnNoapa yibmpaxkyicin caynenepi acepin momenoezeHin Kopcemeoi, oy
071apObl MEKCM UL OHEPKICIOINOEe KYH PAOUAUUACIHAH KOP2AY2A APHANRAH MAmMepuan peminoe onoipyze MymKinoiKk
Oepedi. Onimnin denzinenzen Kayincizoik HOpManaPvLInG JHcaHe CAnanblK KOpcemKiuimepine cauKkecmizin pacmay yuiin
mMeKCmUu1b Mamepuandapblna QuU3nKaIbIK-MexXanuKkaaivlK Kacuemmepine ColHaKmap Hcyp2izinoi.

Herisri cesnep: apajac TaJIIBIKThI TEKCTHIb MATEPHAJIAPSI, YIBTPAKYJITIH CdyJie, COHFbI OHJEY,
TUTAH JMOKCUi, KOPFAHbIC KacueTTepi, Kayincizaik.

Introduction White can only reflect visible light and cannot

Every year the number of cases associated effectively block UV rays [7].
with the negative impact of UV rays on human Thicker fabrics in various types of clothing
health, as well as on the durability of textiles, is resist UV radiation more effectively compared to
increasing. Ultraviolet (UV) radiation is a thinner fabrics. Polyester fibers have the highest
significant threat to textile materials, which can resistance to ultraviolet radiation due to the
lead to deterioration of their properties and presence of a benzene ring in their molecular
premature wear. In the context of global warming structure, which allows them to effectively absorb
and increasing solar radiation intensity, the need to ultraviolet rays. Nylon, cotton, and silk have low
develop materials that can effectively block UV UV resistance. Therefore, when choosing clothes
rays is of particular importance. Therefore, the resistant to ultraviolet radiation, it is advisable to
creation of textile materials with improved give preference to denser fabrics containing
protective properties against UV rays is an urgent polyester fibers [8-11].
task of the modern textile industry [1-3]. In recent years, the world's leading studies

The ability of tissues to resist UV radiation have shown the effectiveness of using various
depends mainly on their ability to protect against chemical compounds to protect textiles from UV
UV radiation [4,5,6]. The scattering and reflection rays [12, 13]. In particular, work from the USA and
effects must take into account various factors of the Germany demonstrates that the use of nanosized
fabric itself, such as the structure of the fabric, the titanium oxide particles can significantly increase
original structure of the yarn, the variety and UV protection. For example, a 2021 study
regularity of the fibers, and the color of the fabric. conducted at the Massachusetts Institute of
Dark colors absorb UV rays most effectively, Technology showed that nano-sized titanium oxide
making them the best for preventing UV radiation. particles can increase the effectiveness of UV
The darker the color, the higher its UV protection, protection by up to 95%, while maintaining high
such as black, dark blue, dark blue, and dark purple. breathability of the fabric. Similarly, studies in
Bright colors, in addition to dark colors, have the Japan have confirmed the effectiveness of using
ability to absorb UV rays. For example, a bright red sodium hypophosphite in combination with other
color with a longer wavelength can absorb a components to create durable and UV-resistant
significant amount of the sun's ultraviolet rays. textile materials [14-17].
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For UV-resistant finishes of blended fabrics,
impregnation methods are still technically
preferred. This process has less impact on fiber
properties, fabric style, moisture absorption and
strength. In addition, it can be combined with other
functional coatings such as antibacterial,
deodorizing, hydrophilic, and others. The
production of textiles that are UV resistant belongs
to the category of textile post-processing. First of
all, this involves the application of UV-resistant
finishing products, the preparation of finishing
solutions and the selection of appropriate finishing
processes, absorption or impregnation methods.
The process of finishing UV-resistant fabrics
depends on the type of fabric and its further use.
Therefore, it is necessary to treat textiles with a
UV-resistant finish [18, 19].

Materials and research methods

The treatment process included impregna-
tion with solutions: sodium hypophosphite 15-20
g/l, titanium dioxide 3-5 g/l, citric acid 25-30 g/I.
The samples were impregnated with the proposed
composition in solutions for 2-3 minutes at room
temperature, then dried and heat-treated.

Impregnation bath module 200 ml. Sodium
hypophosphite and titanium oxide are the main
reagents used to create UV protection in textile
materials. Sodium hypophosphite acts as a
stabilizer to prevent the breakdown of fibers when
exposed to UV rays, while titanium oxide, being an
effective UV absorbent, blocks the penetration of
harmful radiation [20, 21].

Results and discussion

Blended textile materials, due to their
composition, have unique properties that can be
improved with the correct use of chemicals. The
following tissues were chosen as the object of
study: polyester 100 % (surface density 180 g/m?),
polyester 65 %/ cotton 35 % (surface density 180
g/m?), polyester 65 %/ cotton 35 % (surface density
250 g/m?).

In addition, tests were carried out for
physical and mechanical properties to confirm the
compliance of products with the established safety
standards and quality indicators. A tensile machine
was used to determine the tensile characteristics
RT-250M, GOST 3813-72 [22]. The results are
presented in the Table 1.

Table 1. Absolute breaking load values for polyester and cotton/polyester blends

Component concentration, g/l
Heat treatment time , 125 °C, time 60 s
- =g Breaking load, F (kgf) '
S S <) processed materials raw materials
Ne & | | & wa fi fi
S 2 5 g. p we wal we
_ _ S = I~ o - = B = s = s T
Textile materials | 8. 2 | 2| =] = ~ | = ~ | = — PN
= X, e & 8 & 8 & 8 & =
& & 51 2| &8 2| & 2| &
1 PE100 ‘%; 20 5 30 2 I3 3| R w@ 4 vﬁ 3
(180 g/m?) l2| I8 8 |3l = |8
2 | PE 65%/ cotton & o wn o N N o w
35% (180 g/m?) L @ o » IS = » ©
S (o] Q [0e] W (@)} [\ w
Q J @ p— Ne) —_— W (98]
3 | PE65%/ cott(;n A S| 8 A A L 3
0, 1 Y, 2 e . ",_. " 1
35% (250 g/m?) e s 3| 2 2 o K| B

According to the data obtained, it is shown
that the breaking load of treated textile materials
for polyester 100 % was 68,34 kgf, the breaking
load of the untreated fabric was 48,02 kgf there is
a significant increase in tensile characteristics. For
the second two textile materials, the tensile
characteristics also increase, the breaking load of
the finished samples was 49,157 kgf and 54,23 by
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base, the raw base 42,59 kgf and 47,01 kgf,
according to the density 180 g/m?and 250 g/m>.

Determination of the resistance of the fabric
to surface wetting was carried out in accordance
with GOST 30292-96 [23], device MT 032. The
degree of water repellency is estimated in
conventional units depending on the condition of
the wet surface of the sample, the results are in
Table 2.
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Table 2. Water repellency of polyester and cotton/polyester blends

Ne Sample state, conventional units

1 raw materials processed materials

2 PE100 % PE 65%/ cotton PE 65%/ cotton PE100 % | PE 65%/ cotton | PE 65%/ cotton
(180 g/m?) 35% (180 g/m?) 35% (250 g/m?) | (180 g/m?) | 35% (180 g/m?) | 35% (250 g/m?)

3 100 50 60 100 60 80

According to the results obtained, the
treatment of textile materials with the developed
composition reduces moisture absorption. After

hydrophobization, the fabric remains breathable,
retaining its basic hygienic properties figure 1.

Figure 1. Hydrophobic wetting conditions

From an optical point of view, when light is
projected onto an object, some of it is reflected off
the surface, some is absorbed by the object, and the
rest passes through the object. In general, the sum
of transmittance, reflectance and absorption
coefficient is 100%. The principle of UV-resistant
treatment involves the use of UV blockers to treat
fibers or fabrics. When light radiation reaches the
tissue, a small part of it passes through the gaps in
the tissue, whereas most of it is reflected or
selectively absorbed by UV blockers. The absorbed
light is converted into low energy, which is then
released, effectively blocking UV radiation. The
results of the UV protection study were 75-85%,
demonstrating the effectiveness of textile material
processing.

Conclusion

Studies have confirmed the effectiveness of
the use of sodium hypophosphite and titanium
dioxide to create textile materials with high
protective properties against UV rays. The
developed processing methods can significantly
increase the durability and safety of textile
products, which opens up new prospects for their
use in various industries, including protective
clothing and interior items, furniture fabrics. The
physicochemical properties were studied and the
dependence of the physical and mechanical

141

properties of finished textile materials on the
chemical structure and physicochemical properties
of preparations used for UV finishing was
established.
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TAHFBIIITBIH, (FITTEX) ’)KETLLAIPLITEH KACUETTEPIH 3EPTTEY
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Hanokypuliusimobl Memann HcadblHOApblH KOJI0AHY APKbLIbl MOKbIMA MAMEPUanoapbln Mooudukayusanay
Oaxmepusza Kapcol Kacuemmepi 6ap onimoepoi oaiivindayza 6azpimmanzan Kazip2i menoenyus 00asln maowvliaooi.
byn srcymovicma muic keuienoi epimindicimen onodenzennen Keitin Fittex mpuxkomajzx;c man2eluiblioly, Kacuemmepi
JcaxKcapowl, Oy MeOUyUHAOa KONOAHbLIAMBIN MUIMOL JHCIHE KAYINCi3 mMaHuiimapobly, Kajxcemminiziniy apmyuvina
akenoi. 3epmmeyoiy makcamol: Fittex mokblizan manebluimolly He2i32i KACUEMIN JHCaKcapmy, OHbl MblC KeuleHnoi
epimindicimen oHOey apKblibl YHEMOINIZi HCO2apbl HeoHE KOPRAHBIC KACUEMmMEPIH JHCAKCAPMAmvli MeOUUUHAIbIK
mangetuumapost yncacay 0010vl. Mvicmoiy HAHOOOIUIEKMEPIHIH, MOKbLIZAH MAHLIWMBIY, 0emine 0ipKeaKi
mapanysina, o1aposly eauiemoepi MeH CUNAmMmMAamManapslna acep emyine dacmol Hazap ayoapuinovl. Kymvicmoty
2bLBIMU ePeKuletizi MamansvlH KEpoliabiMObIK-MeXAHUKAIBIK Kacuemmepine acep emneil, y3aK mMep3imoi bakmepusza
Kapcol 0e1cenOinikmi Kammamacslz ememin mvlc HeabblHObICHIH Heazy d0icin azipaeyoe yncamolp. IIpakmuxanvik
UHHOGAUUA NPOPUIAKMUKA YWiH MEOUUUHATBIK MaJCcipudede MoOUpUKAUUAIAHZAH MAHLIUWMbBL KOAO0AHYObL
Kadicem emmi. 3epmmey adicmemeci, mamepuaiovl OHOeEy, MblC KOMNIEKCHmI epimindicine bamulpy 20ici, cOOaH Kelin
Kenmipy, COHbIMEH KAmap MblC HAHO0OUEKMEPIHIY 0emiHiH KYpoliblMbl MeH MAapaiyblH 3epmmey YuliH
UHPPAKBI3LLT CHEKMPOCKONUA JHCIHE IIEeMEHMMmIK manoday cUAKmbl CHEKMpAIK manoay aoicmepin Ko10amy.
baxmepusaza Kapcel Kacuemmepin 0Oazanay ywiin apmypai namozeHOiK 3epmmeyinepze Kapcvl 0eaceHoiniK
COIHAKmapwl Heypeizinoi. 3epmmey Hamudiceaepi moKpli2an maneluimoly, 6emine moic 601UIeKMEPIniy mapaiysiu
Jcane onapoviy dcadvicyvln kopcemmi. Moouguxkayuananzan mMoKbIAZAH MAHILIUMBIY, OAKmMepua2a Kapcol
Kacuemmepi ukemoOiniKk nen 0Oepikmix CUAKMbl MEXAHUKANLIK Kacuemmepoi cakmail Omulpvln, aimapiviKmail
scakcapovl.  Homuowenepdi  manoday  meOuyuHanvlx  OHIMOEpOiH  AcCOpmMUMEHMIH  KeHeumy  Yulin
MOOUPUKAUUATIAHIAH MAHZLIUIMBL KOJIOAHY Y20ecin Kopcemeoi. Kymvicmully KYHOBLIbIZbI MbIC MOOUDUKAUUACH
apKblIbl MOKBLIZAH MAHILIUWMMBLY KACUemMmePIiH RaAl0ananyoblyy muimoi a0icin azipneyoe. 3epmmey Homudicenepi
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meKkcmunbOiy, PYyHKYUOHAIObIK, MEXHOI02UACHIH OAMBIHY2A bIKNAJI emeodi JHcIHe eMOeiyuliziep Yin HcaKcapmaulizaH
KOp2aHbic neH Kayincizoikmi Kammamacol3 ememin MeOuyuHaIblK KOA0aHy yulin Kayinciz mamepuanoapovt KYpyoblH
JHcana MymKinOiKmepin auiaool.

Heri3ri ce3aep:Herizaen TOKbUIFAH TPUKOTAK TAHFBILI, CIHAIPY, MbIC MeTa/LJI KellleHi, CIIeKTPJIK
TaJaay, aicopouus, KeyeKTiIik.

UCCJEJOBAHME YJIYYIIEHHBIX CBOMCTB OCHOBOBSI3AHHOI'O
TPUKOTAYKHOI'O BUHTA (FITTEX) MOCJIE MEJHOU MOJU®UKA LU
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2M. E3SUEBA, '5.C. TVPAKYJIOB

(*Yuusepcurer umenn JK.A. Tamenesa, Pecny6auka Kazaxcran, 160012 r. IlIbimkenT, np. Kynaesa, 21A
2Yuupepcuter Akaenns, Antanus, Typuus)
DneKTpoHHAs T0YTa aBTOpa-KoppecmoHaeHTa: vasmirl@mail.ru*

Moouguxkayus mexkcCmunbHbIX MAMEPUATOE C UCHONBL30BAHUEM HAHOCMPYKMYPUPOGAHHBIX NOKPbIUMUIL
MEMmannoe AGNAEmMcs AKMyaaibHoll npoodniemoil, HAnpaeIeHHOl HA CO30aHUEe U30eNUll ¢ AHMUOAKMEPUATbHBIMU
ceoticmeamu. B oannoii pabome ovinu yayuuienst c6olicmea 0CH0606:13ann020 mpuxomasxcnozo ounma Fittex nocne
o0pabomKu pacmeopom Komnjaekca meou, 4mo o00yciosuno pacmyuwiylo nompeodHocmv 6 3IPPeKmueHvlx U
0€30NACHBIX NEPesA30UHBIX MAMEPUANax Onsa MeOuyunckozo npumenenusn. ILlenv uccnedoeanus 3axniouanace 6
YAYuUIeHUU OCHOBHO20 CBOIICHEA OCHOB06A3AHHO20 mMpuKomasicno2o dunma Fittex nymem obpabomku pacmeopom
Komnnekca meou, OnA CO30QHUA MEOUUUHCKUX NEPeBA30UHBIX U30eNUll ¢ NOGbIUMEHHOU IKOHOMUYHOCHIbIO U
YAYUWEeHHbIMU 3auumHsimu  cgoiicmeamu. OCHO6HOe GHUMAHUE YOENANOCh PAGHOMEPHOCMU pPACHpedesieHUs
HaHoOuacmuy, mMeou nO NOGEPXHOCMU MPUKOMAICHO20 OUHMA, UX PAZMEPAM U GIUAHUIO HA XAPAKMEPUCHMUKU.
Hayunaa opuzunansnocms pabomoel 3aKniouaemcsa 6 paspadomie Memooa HAHECEHUs MEeOH020 ROKPbIMmUsL,
obecneuueaiowiezo 0071206PEMEHHYI0 AHMUOAKMEPUATILHYIO AKMUGHOCMb 0e3 6030elicmeus HA CMPYKMypHble U
Mexanuueckue ceoiicmea mkauu. Ilpakmuueckas UHHOBAUUOHHOCb 00YCI06UNA HEOOXOOUMOCb NPUMEHEHUA
MOOuUPuUUUPOBAnH020 OUHmMA 6 MEeOUUUHCKOU npakmuke 011 npoguirakmuku. Memoouka uccinedosanus,
o6pabomka mamepuana, Memoo OKyHaAHUA 8 PACMEOPe KOMNIEKCA MeOU C ROCAEOYIOUUM GbICYUUGAHUEM, 4 MAKIICE
UCRONb308aNUE CREKMPANILHBIX MEMO008 AHANU3A, MAKUX KAK UHPPAKPACHAA CNEKMPOCKORUA U JJleMeHMHbLil
aHAIU3 HANPAGNeNnbl HA U3YUeHue CIPYKMYypbl NOGEPXHOCMU U pacnpedenieHus nanouacmuy meou. /na oyenku
AHMUOAKIMEPUANbHBIX CGOUICME NPOGEOeHbl Mecmbl HA AKMUBHOCHMb NPOMUE PA3IUYHBIX HAMOZEHHbIX
uccneoosanuii. Pezynomamur uccne006anus NOKA3Anu PACHPOCMPAHEHUE HACIMUY MeOU HA NO6EPXHOCMU
mMpUKOMAdXCHO20 OUHmMa u ux aozesuio. AHmubdaKmepuanibHvie CEOUCMEA MOOUPUUUPOCAHHO20 MPUKOMAINCHO20
Ounma Ol 3HAYUMEIbHO YCUTIEHbl, NPU IMOM COXPAHANUCH MEXAHUYECKUEe XAPAKMEPUCMUKU, maxkue KaK
INACMUYHOCMY U  NpoUHOCMb. AHANU3 pe3yibmamoé noOKA3bleaem NEPCHneKMUGHOCHb  UCNOJIb306AHUSA
MOOUPUUUPOBAHNH020 OUHMA O PACUIUPEHU ACCOPMUMEHMA MeOuyuHckux uzdeaui. Ilennocms pabomwl
3aKnouaemcs 6 paspadomke IPhekmuenozo nooxo0a K UCROIb306AHUIO CEOVICHIE OCHOBAZAHNO20 MPUKOMANCHOZO0
Ounma nocpeocmeom meoHo moougpuxayuu. Pezynomamul ucciedosanuil GHOCAM 6K1AO 6 PA3GUMUE MEXHOTN02UU
dyukyuonanuzayuu mexcmuna U OMKPHIGAIOM HOGHIE BO3MONCHOCHU CO30aHUA 0E30NACHBIX MAMepuanos
MeOUYUHCKO20 HA3ZHAYEHUA, 0DeCReueHUs YIYUUIeHHOU 3auUmbl U 6e30naAcHOCU RAYUEHM06.

KuroueBble c10Ba: 0CHOBOBSI3a/1bHbIH TPHKOTAKHBII OUHT, IPONMTKA, KOMILIEKC MeTAJJIa Me/IH,
CIEKTPAJIbHBIN aHATU3, ACOPOIUsI, MOPUCTOCTh.

RESEARCH OF THE IMPROVED PROPERTIES OF WARKNITTED
BANDAGE (FITTEX) AFTER COPPER MODIFICATION

' G. ASHIRBEKOVA, *V. JANPAIZOVA*, > ERDEM RAMAZAN, ?
M. YEZIYEVA, * B. TURAKULOV

(*University after named Zh.A. Tashenev, Kazakhstan, 160012, Shymkent, Kunaeva Ave., 21A
2Akdeniz University, Antalya, Turkey)
Corresponding author e-mail: vasmirl@mail.ru*

Modification of textile materials using nanostructured metal coatings is a relevant area aimed at creating

products with antibacterial properties. In this work, the properties of the warp-knitted Fittex bandage were improved
after treatment with a copper complex solution, which caused a growing need for effective and safe dressings for
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medical use. The purpose of the study was to improve the main property of the warp-knitted Fittex bandage by treating
with a copper complex solution to create medical dressings with increased cost-effectiveness and improved protective
properties. The main attention was paid to the uniformity of the distribution of copper nanoparticles over the surface
of the knitted bandage, their size and effect on the characteristics. The scientific originality of the work lies in the
development of a method for applying a copper coating that provides long-term antibacterial activity without affecting
the structural and mechanical properties of the fabric. Practical innovation necessitated the use of a modified bandage
in medical practice for prevention. The research methodology, material processing, dipping method in copper complex
solution with subsequent drying, and the use of spectral analysis methods such as infrared spectroscopy and elemental
analysis to study the surface structure and distribution of copper nanoparticles. To evaluate the antibacterial
properties, tests were carried out for activity against various pathogenic studies. The results of the study showed the
spread of copper particles on the surface of the knitted bandage and their adhesion. The antibacterial properties of the
modified knitted bandage were significantly enhanced, while maintaining mechanical characteristics such as elasticity
and strength. The analysis of the results shows the prospects for using the modified bandage to expand the range of
medical products. The value of the work lies in the development of an effective approach to using the properties of a
warp-knitted bandage through copper modification. The research results contribute to the development of textile
functionalization technology and open up new opportunities for creating safe materials for medical purposes,
providing improved protection and safety for patients.

Keywords: warp-knitted bandage, impregnation, copper metal complex, spectral analysis,
adsorption, porosity.

Kipicne aceIpbUIybl MYMKiH. KebiHece Tamibikka Oip emec,

ToxpiMa MaTepHaIIapbIHBIH aCCOPTUMEHTIH OipHerre OakTepusiFa Kapchl 3aTTap EHTI3UIei.
KeHEUTYIIH >KOHE OHIMIUTITIH JKaKcapTyIblH €H MyHnnait Matepuannap THIMIIPEK, aj TalIIBIKKa
MEPCHEKTHBANBI JKOJBl - TaJIIBIKTAPABl OHAIPY OakTepusra Kapchl areHTTi TiKeJled eHri3y OChl
YIIiH XUMHUSUTBIK 3aTTapbIH ’KaHa TYPJIEpPiH jkacay O/licTICH aNblHFaH OakTepusiFa Kapchl TOKbIMA
eMec, KepiCiHIIe, OJIapIbIH )KaHa KacHeTTepiH Oepy MaTepHaIapblHBIH Y3aK KbI3MET €Ty Mep3iMmiHe
YIIiH KOJIAHBICTAaFbl TAJIIBIKTAD MEH TOKbIMa TeTen Oepyre MyYMKiHIIK Oepei [5].
MaTepHaliapblHa e3repicTep eHri3y. AHTHOMOTHKTEP/Ii KCHIHEH KOJJaHY >XOHE

ToxpiMa MaTepuangapbiHa MEKPOOKA KapChl ajaM MMMYHHUTETIHIH oJcipeyl aHTHOWOTHKTEpre
KacueTTep/Ii OepyiH ©3EKTLUIIr1 ajgam TO3IMI maToreH i MUKPOOpPTaHU3MIEP/IiH
JCHCAyJIbIFbIHA OCep €TETIH JKaHa KaFbIMCBHI3 (hopmanapbeIHBIH KaOBIHY TPOLIECTEPIHIE ISy
AQHTPOTOTeHIIK  (DaKTOpIApABIH:  TEXHOTCHIIK pen artkapa OacrayblHa OKeJeTiHi  Oenrifi.
anarrap, TaOuWfu amarrap, KOpIIaraH OpTaHBIH AHTHOHOTHKTEpTE TO3IMILITIK Macerneci
JacTaHybl, COHJAaW-aK OakTepusuiap, BUpPYyCTap, MEIUIMHAHBIH OPTYPJIi callalapbIHIAFbl MaHBI3 bl
MaTOreHAI  MHUKPOOPTaHU3MAEP  TYIbIPAaThIH Macelenepaiy Oipine aibiHanapl. KalitanaHaTeiH
KYKNanbl  aypyJapAblH — naiiga  OomyblHA XUPYPTUSUIBIK apajacylbl KaKeT eTeTiH ipiHai
0alIaHBICTBl apTHII OTBIP. TMAPa3sUTTEp MEH aCKbIHYyJIap HAYKACTBIH CaybIFy YaKbITBIH €A3yip
caupIpaykytaktap [1]. XKyknanser aypynap Koramra y3apTajbl, OHBIH JKaJIIbI JKaFqaiibIH HalllapaaTasl
KOHE ICHCAYJIBIK CAaKTay OpbIHIApbIHA allKbIH acep XKOHE eMJEYAiH Kbl KYHBIH apTThIpaisl. Ockl
eteni. COHBIMEH KaTtap, )KYKIaIbl areHTTep OYKil cebenTi  MHKPOOpPTaHW3MIEpAe  TO3IMIUTIKTIH
olleMjie JKaHa KapCBUIBIKIICH TMaiiia OoJybIH naiia OONMybIH OOJNIBIPMAYJIBIH HETi3r1 MaKcaThl
JKAJIFacThIpy/la JKoHEe KalTa maiima Oomanmbel [2]. 0OJIBIIT  TAOBLIATBHIH KYIITI MHKPOOKa KapChl
Ocpiran Mpican petinge 2019 >KbuTbl OpBIH anFaH KOMIIOHEHTTepl Oap TaHFBIITApIbI J3ipIiey >KoHE
kopoHaBupyc aypysl (COVID-19), o aysip xenen MEIUIMHAIBIK TIKIpHOEre €Hrizy KaKeTTiIir
pecnupaTopibIK CHHIpOM coronavirus 2 (SARS- TYBIHAAHI [6].
CoV-2) tybigarad. [3]. CoHIBIKTaH, MHKpOOKa MuxpoOTapaplH aHTUOMOTUKTEPre TO3IMIi-
Kapchl OHJEY areHTTepi Oap (yHKIMOHAIIBI T MOCEeJECiH JKeHY YIIH OChl MUKPOOPTaHU3M-
Marepuannapaan xacamrad, COVID-19 sxone HAI JIep TYIbIpaThiH aypyJiapibl €MJICYIiH HHHOBa-
azaiiTy oHE ajJAblH aly YIIiH Oajama OO0yl OMSUTBIK  Tocimaepl KaxeT. IpiHal  ackeiHynap
MYMKiH. [4]. TokpiMa MaTepHaIapblH OJapra CaHBIHBIH YHEMi ©CyiH €CKepe OTBIPBIN, THiMIi
OakTepusra Kapchl Kacuerrtep Oepy  YIIiH OakTepHsFa Kapchl IpenapaTTap/ibl kacay Kasipri
MOJU(UKANUSIAY TOKbIMA TAIIIBIFBIH ATy YIIiH 3aMaHFbl MEJUIIMHAHBIH MaHBI3[bl MiH/IETI OOJIBII
TANLIBIK TY3YILII MOJMMEPIi OHJeY CaThIChIHAA 1A, TaObLUIabI.
JMaiiblH  TOKbIMA TAJIIBIFBIH, MaTaHbl HEMece ABTopnapasH eHoekrepinae [7,8] 3eprrey
OYMBIMIApIbl OHJEY Ke3eHACPIHIE e JKy3ere HOTIDKEC] OoMbIHIIIA MeETalIbIH CyJIBI
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epiTiHaUIepiMEH  CIHIIPIITEH  TaHFBIIITAPIBIH
OakTepusiFa Kapchl 9CEpiHiH OCHI epiTIHIIepIiH
KOHIIEHTPALMSIChIHA TOYEJIUTriH KepceTTi. by
CIHIIpIITEH TaHFBIMTAPIBIH KOFaphl OWOITHATIK,
OaKTEePUITMATIK  JKOHE  OAKTEPHOCTATUKAIBIK
KacueTTepi 0ap eKeHiH KOpCeTTi, COHBIMEH KaTap
OakTepHsUTapaBIH KOOCIOIHE KO OepMEH/I.

Kanyapmap arzacsiHa HaHOOOINIIIEK TYPiHIE
SHTI3UIreH MBIC Tpenaparrapbl y3aK ocep eTeml
JKOHE  COHKeC  TY3JapMEH  CaJlbICThIPFaHIA
YBITTBUIBIK Jopexect TOMEH. MBICTBIH
HaHOOOJIIICKTepl  aF3aFa  CHII3UIMEH  Ke3ze
MHUKPO3JIEMEHTTEPIIH KYpaMbIH JKOHE
AHTUOKCUIAHTTHIK (pepMeHTTepaiH OeICeHIUTITiH
PETTEWTIH  MEXaHM3MIEPHi  BIHTAJAHIBIPAIbI.
HanoGenmekrep Tepi acTeiHA CyNbl CYCHECH3HSA
TYpiHIE eHri3iice e, TEepiHiH 3aKbIMIAIFaH
JKEpJepiHe JKaKla peTiHAe KOoJIaHblIca Ja
JKapaHbIH XKa3bUTyblHA alKbIH acep eTeni [9].

Msic eMipAiH MaHBI3IBI 3JIEMEHTI EKEHi
oenrimi, on KOTITeTeH (hM3HOOTHSITBIK,
mporiecTepre KaTbicaasl. MBICTBIH OpraHU3MIETi
HET13r1 OMOXMMHUSIIBIK KbI3METI OHBIH (DEPMEHTTIK
peakiusiIapra  aKTUBATOp  pETiHAEe  HeMmece
KYpambIH/Ia MBIC 0ap ¢epMeHTTep — THPO3UHa3a,
LIUTOXPOMOKCHIa3a KYpaMbIHJa JKOHE CYHEK
KEMITIHIH TE€MOIIOTUKAJIBIK, KBI3METIH
BIHTAIAHABIPYJa KAThICYbl OOJIBIN  TaObLIAJIbL.
MBICTBIH IIaFbIH Jl03aJ1aphbl ar3aJ1arbl
KOMIPCYIapAblH ajdMacyblHa (KaHIarbl KaHTThIH
TOMEH/IEY1), MUHEpaIIapIbIH (KaHTarbI
(hocdopabH MeIepiHiH TOMEH/Ieyi) koHe Oacka
mporecTepre  acep  eremi.  KaHaarel  MBIC
KYPaMBIHBIH JKOFapbLIaybl TEMip/AiH MHHEPAJIbI
KOCBUIBICTAPBIHBIH OPTaHUKAIBIK KOCHUIBICTApPFa
aifHaypIHA OKeJeJi JXOHE TeMOTJIOOMH CHHTE31
Ke3iHge  OaywlpAa  KUHAKTAJFaH  TeMIpIiH
KOJIAAHBLITYbIH BIHTAJIAHABIPAAb [10,11].
CoHbIMEH KaTap, MBICTBIH OaKTePHUIMITIK KOHE
MHUKpOOKa Kapchl KacueTrrepi Oap, Oy OHBIH
Heri3iameri MaTepUaIap.Ibl MeOuIHAaIa
KOJIIaHyFa MyMKiHJIiK Oepeni [12].

MpbIC KYMiCKe KaparaH/1a OHai KOJI KeTiMIl
JKOHE ap3aH Marepuan OoJibIl  TaObLIAbI,
COHABIKTaH OHBI OpPTYPJi KoigaHOamap yIUiH
TapThIMBI €Tel. ATan alTKaH1a, MbIC OKCHIIHIH
HaHOOOJIIIEKTepIMEH OHJCIITCH MaKTa Marajapsbl
JKOFapbl YKOHOMHKAIIBIK THIMILTIKTI KOpPCETei.

Byn OJIaP/IBI (hyHKITMOHAJIBUTBIK MeH
KOJDKETIMAUTIKTIH ~ yisleciMi  KaKeT OOJaThiH
XKammail  eHIipic YIIiH OHTAaiIbl  TaHIayFa
aliHaIABIPAIbL.

MpIC COHBIMEH KaTap KYIITI OakTepusra
Kapchl Kacwerrepre ue, OyJ OHBl METUITMHAIIBIK
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KOJIJIaHy 18 TaHBIMAaJ eTeql. MBICTBIH
HanoOemmekTepi (CuNPs) rpam-oH koHE Tpam-
Tepic OakTepUsIIapFa acep eTeTiH MUKPOOKA KapChl
OCJICCHIUTIKTIH KeH CIeKTpiH kepceremi [11,12].

byriari TaHma FameIMmap HAHOMBICTHI
MeAWIMHAara KeHiHeH eHrizyne. bakrepusira
KapcChl, BUPYCKA KapChl KacHeTTepiHe OaimaHbICThI
OHBl BHPYCTHIK MIa0ybUIIApJaH KOpFay YIIIiH,
COHAal-aK JKaHa Cy3rulepi, Mackajap MeH
KOpFaHbIC KHWIMIEpiH jkacay YIIiH KOJJaHyFa
6omazsr [13].

Conrbl Kplnmapaarsl 3eprreyiep [14,15]
Meic  okcuni  (CuO)  HaHOO®MIIEKTEpiMEH
(YHKIIMOHATBIK TOKBIMa MaTepHaIaphl
HaHOOOIIEKTEePAiH KYPBUTBIMBI MeH
MOP(QOJIOTUSCHIHA ©TE TAyeJAi MHUKPOOKa KapChl
KacHeTTepiHe 0aifIaHBICTHI aypynap/IsH
TapalnyblH  OONABIPMAyJblH  TEePCIEKTUBAIIBI
HYCKacblHa  alHalFaHbIH  KepceTeldi.  KOHE
MIPOIIECTI (G yHKIIMOHAIM3ALUsIAY YILIiH
KOJIaHBIATBIH ~ 9mic. byn wmakamaga [16]
TaIJJAHFaH OaKkTepys MTaMMIApbl AHBIKTAJJIBL,
TOKbIMa  OYHBIMAApBIHBIH ~ MHUKPOOKAa  Kapchl
KACHETTEepiHIH XKyy TpOIecTepiHe TO3IMILIIri,
OHBIH IIMTOTOKCHUKANBIK Kacueri xoHe CuO
HaHOOeJIIeKTepiHe OakTepusra KapcChl
KacHUeTTepAl Oepy MeXaHU3MI1 YChIHBLUIIBL.

Onebu Tammay MBIC  HAaHOOONIIEKTepi
Heriziggeri  kenm  (YHKIMOHAIAL  TOKbIMA
MEIMIUHANBIK TAHFBIITAPABl aly MaKcaThIH/Ia
JKYPTi3UIreH 3epTTeyNep/IiH 03€KTUTIriH KOpCceTe .

byn perre Kaszakcranma mmkizaTTeiH Oaii
00JIybIHA KapaMacTaH, eMJIIK KacueTi 0ap TOKbIMa
OaipITy MaTepraniapbl OHJIIPIIIMEHTIHIH,
MEIUIMHA KAKETTUTIKTepi imriHapa WMIOPT
eceOiHEH KamMTaMachl3 ETUICTIHIH aiTa KeTKEeH
xkoH. COHIBIKTaH IKYPri3UIreH  3epTTeyliep
MEIUTTUHATIBIK MaKCaTTaFbl HAMIOPTTHI
QIMaCTBIpaThiH,  THIMIUINI — JKOFapbl  eMIIK
TaHFBIITAP/IBI ATyFa MYMKIHJIIK Oepe/i.

biznig 3eprreyimizmin makcarel FITTEX
KaOJBIFBIHA TOKBUIFAH TPUKOTAX TAHFBINIBIKA

MBIC ~METaJUI ~ KEHmIeHIMEH OHJIEeY  apKbUIbI
OakTepusra Kapcel KacueTrrepli Oepy Oombin
TaObLUIaIbI.

3epmmey mamepuanoapvl men adicmepi

KymeicteiH 3eprrey obbektinepi: FITTEX
ska0nbIFbIHAa TOKBUIFaH 100% makTamaH Herisuen
TOKBUIFaH TPUKOTAXK TAHFBINIEI MEH allpeTTeyIIi
KOCBUIBICTAp.

Maxkra nipiMxiOi MEH TPUKOTaX TaHFBILI-
TBHIH CUTIATTaMaaphl 1-KecTee KeNnTipuIreH.
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Kecte 1. }KaHa Y.Hl"i}_'lel"i Heri3aen TOKBUIFaH TPUKOTAXK TaHFBIIITBIH (1)I/I3I/IKaHLIK-MeX3.HI/IKaHLIK cunaTtramMajiapbl

Ne KepcerkimrepaiH ataysl Kepcertkimrep
1 UipimxinTiH HOMIpi 50/1
2 WipiMKINTIH CBHI3BIKTHIK THIFBI3JIBIFBI, TCKC 20
3 BeTTiK THIFBI3/BIFBL, I/M? 54,2
4 Y3iny xykremeci, H 42
5 ¥3apysl, % 11,4
6 TaHFBI Y3BIHABIFBL, M 5
7 TaHFbIII eHi, CM 14
8 blnranapuisik, % 6,9
9 Cingiprimriri, ¢ 6,6
10 Avya etkisrimrTiri cm®/m?cek. (1atm) 1420

3eprTey OapbIChIHIA KEJIECi XHUMUSIIBIK
KOCBUIBICTap KOJAaHBLIIBL:

Meic  cymbdarer, YJA (CuSO45H20),
HaTpUHA  TUAPOKCHII, ACKOPOMH  KBIIIKBUIBI
(CeHgOg,).

ToKpIMa TPUKOTAXK TAHFBIII MAaTEPHUAITBIHBIH
OeTiH/Ie MBIC HAHOOOIIIEKTEPiH OEKITY/Ii aHBIKTAY
YIILIiH 3aMaHayy CHEKTPJIIK 9/1icTep KOIIaHbLIIbI.

Yoarinepaiy OeTiHiH TOmOrpaduscEl MEH
MUKpPOKYPBUIBIMBIH  3epTTey '"Jeol" (OKamonwus)
¢upmaceiaeiy  JSM-6510LA  TemeH BakyyMIbl
CKaHepJIeYIIi DJIEKTPOHIbI MUKPOCKOIIBIH KOJIJIaHy
apKpUIBI  JKy3ere acwippiiafpl.  Ckasepueymn
MHKPOCKOIT HYKTENIK aliMaKTarbl KOMIO3HUIIMSFA
camajblK JKOHE CaHJIBIK Taljay JKYprisyre,
TaHIAJFaH alMaKTaH »JIIEMEHTTEpAiH Tapaiy
KapTaJapblH ajJyFa, MaTepUaJAbIH YII ©JIIeMIi
OeliHeciH  aiyra, OeNIIEKTEpHiH  MeJIepiH
aHBIKTayFa, MUKPOOPTaHU3MJIEP/l aHBIKTAY KOHE
KapayFa MYMKiHJIK Oepei.

YarinepaiH peHTreHIiK (a3alblK Tajlaaybl
Brukner  (I'epmanmus) ¢upmaceHely, D8
ENDEAVOR pentrenaik  audpakroMeTpinae

KYPTi3imi.
KoMmo3uusaeIg EJUTION03aHbIH
MaKpOMOJIEKYJIachIMEeH opekerTecyi HK-

cnektporpad kemerimeHn 3eprrengi. UK ®Dypbe
cnekrpiiepin any yuriH Pike Technologies Miracle
JKammon (¢GupMachiHBIH CHIHFAaH TOJBIK  IIIKI
LIaFbUIBICY TpedHKCi KockMIackl 6ap Shimadzu
IR  Prestige-21  KypbUIFBICBIHIA  ©JIIICYJIEp
KYPri3ini.

FITTEX  oicabovizeinoa mpuxkomajyic
manzeiimapost enodipy mexunonozusacol. FITTEX
kaOJBIFPIH  TaiilanaHa  OTBIPBIN, TOKBUIFaH
TPUKOTAX TAHFBILUTAPABl ©HAIPY TEXHOJIOTHACHI
FITTEX KOMIAaHUACHIHBIH MaMaHAaHABIPbUIFaH
TPUKOTXK JKAOJBIKTApbIH TaijJaliaHa OTBIPHII,
MEIUIMHAJIBIK OMHTTEPAl OHIIpY HpoIeci OO0JIbII
TabbutaAbl. by TexHomorus kejeci KaaamaapIsl
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KamTuael: 1. Marepuangel naiisiaaay: bipinmi
Ke3CHJIe OMHT jKacayFa KOJJIaHbUIAThIH MaTepUal
MaiibiHgamaapl. bynm TaHFBIITBHIH JKaHa TYPiH
OHJIIPY YIIIH KipiC IIMKI3aThl OOJBIN TaOBLIATHIH
JKOHE TOKBUIFAH TaHFBIII TacHaHbl OHAIPYTe
apranrad FITTEX >xa0OppirpiHa KeTkizizeTiH No
50/1 mryna 100% TapakThl MakTa HipiMKiOi O0ITyBI
MyMmKiH. FITTEX xaOnpifbl TOKBUIFAaH MaTaHbI
KaJBIITACTHIPYIBIH KAIBI TPUHIUITIH CaKTaH b,
2. Kinti opay:AnmpIMeH HWipiM IKIll apHAWBI
FITTEX xaOapifbiHa oOpanaabl, OWI IKINTIH
Oipkenki TapallyblH KaMTaMachl3 €Tedl KoHe
Oojamak TaHFBIIKA Heri3 >kacaiimel; 3. Toky:
Uipimxin FITTEX xa0apiFpiHaa TOKY MpoIeciHe
YUIBIpai/Ipl, MYH/Ia XKINTEPl TOKY apKbUIBI Opam
KalbITacaabl. TaHFBIN TaclaHbl KalbIITACTHIPY
MPOLIECiH/Ie HEeTi3ri JKIMTepHi TOKBUIFaH TYypAe
TOKBIII, JIMEK JKacakIbl )KoHE OFaH »aHa YJIriJeri
JafibIH  TAHFBIIITHIH OCpIAreH eHi OOWbIHIIA
JIOHTENIeK YITie epy XimiH Tactaiasl. by
MIPOIECT] TAHFBIIITHIH TaJllaNTapbiHA OailaHBICTHI
Oenriyi  Oip  MaTaHbIH  THIFBI3JBIFBI  MEH
KYPBUIBIMBIH JKacay YIIiH TeHuieyre Oonaubl; 4.
Kecy xoHe enzey: ANbIHFaH opaMjap eJIIeHei
JKOHE y3bIHa OOHBIHA JKEKE KOJaKTapra HeMmece
KKETTI OIMIeM/JIeTi Taclanapra Keciieni, colaH
KEWiH oJap oap TYpJi eHEY 9/liCTepiHe YIIBIPAYhI
MYMKIH, MBICAJIBI, HIETTEPiH oHJICY,
AHTHUCENTUKTEPl KOJ/IaHy skoHe 1.0.; 5. KanrTama:
EH coHpIHma nMaiiblH TaHFBINTAp TajanTap MeH
CTaHJapTTapFa CoOWKeC Opalblll, opi Kapail
MEIUIMHAJIBIK ~ MEKEMEJep/ie  HeMmece  YHje
naigananyra JalbiH O0IaIbI.

FITTEX >xaOnpifblH Taii/laiaHa OTHIPHIIL,
TOKBUIFAH TAHFBIIITAP/AbI OHJIIPY TEXHOJIOTIHSCHI
JKapajgap MEH jKapakaTTap/bl OCKiTy jKoHE KOpFay
YIILIiH THIM/I KOJIZIAHBUTATHIH XKOFapPhI CaItajbl XKoHEe
y3aK  MEOUIIMHAJIBIK  OMHTTEpAlI  IUIbIFapyfra
MYMKIHIIK Oepeni [17].
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3epTTey  HOTHAKeNEpPi  JKOHE  OHBI
TaJKbLIAY

Peumeendix  ougppaxyusnvly  manoay
Homuoicenepi

MpEIcnieH eHIENTeH YITUIEpIiH PeHTTECHIIK
¢dazaneik  Tangaysl  Brukner  ¢upmachiHbIg
(I'epmanuss) D8  ENDEAVOR  pentrenmix
mudppakromerpinge  20-74  rpagyc  OypsImn

muanazonbsiHga, 0,02 kamammen 20-man  70-xe
IEeWiHri auamasoHga 2/MHH. KbUIJAMOBIFBIMEH
xyprizinai. Ommey ymiH Cu, Ka coynenepi
Konganbuiabl. Judpakuust yiarinepin TyciHAipY

S o Cu

; 1,798 Cu

|

ymria ASTM International (AMeprUKaHIBIK CHIHAK
KOHE MaTepHuaniap KOFaMBbl) (aitnsl
naigaTaHbUIIbL

Marepurania MbBIC METaJIBIHBIH HaHOOeI-
MIeKTepiHiH OO0Nybl PEHTTEHMIK TU(PPAKITHSITBIK
Talgay apKbUIbl pacTaifbl. 3epTTey HOTIKENepi
TOMEH/IE CYpeTTep/Ie KOPCETIITeH.

Hudpaxmususik yurige d\n = 2,08 - 1,798 -
1,271 A monpepi 6ap mudpakuusaabK MaKCHMyM
MbIcThIH (Cu) KpucTanablK TOpbiHA *atagpl. (1-
cyper)

1,271 Cu

Cyper 1. Pentrennix qudpaknus nepekrepi, yari (Cu)

UK-cnekmpockonusnvlk,
Homuoicenepi

MakTa TammbiFel LEJUIIOJI03aCHIMEH MOJI-
mepjey KYPaMbIHBIH OPEKETTeCy MEXaHH3MIiH

3epmmey

Yuri Nel, Bakpunay yarici

)

TONBIK ~TYCIHAIPY YIIIH 9JiCTeMere coiikec
OacTamkpl ~ JKOHE  OHJINTEH  Marepuanjgap
yarinepinig MK-criektprnepi 3eprrenmi. AnbiHFaH
MAJIIMETTEp TOMEH/Ie OepinreH (2,3-cyper).

.32

93

L1 11
3

T les,Fe—E TN TTTTTTTTTT
1427

131545+

90

83

3900 3750 3600 3450 3300 3150 3000 2850 2700 2550 2400 2250 2100 1950 1800 1650 1300

e
1350 1200

1050 900 750 600 450

Cyper 2. Bakpunay yuriciHig MK-cleKTpOCKOTMSITBIK 3epTTEy HOTHXKENIEpi
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Kecre 2. AybITKy KecTeci

Mo.| Peak | Intensity Inf;;;ny Base (H) Base (L) Area Corr. Area
1 455,06 | 91,957 10,290 466,77 451 34 0,170 0,318
> | 474,49 | 96510 8,622 482,20 466,77 Z0,041 0,294
3 | 42982 |97.308 7176 501,49 432,20 _o,001 0,335
4 | ser 78 | 91,213 2,772 55550 538,21 0,586 0,004
5 |se7.83 | 91,106 Z.814 617,22 578,64 1,305 0,254
& | 86351 | 29,580 2,265 832,20 540,37 1,764 0,198
7 | 294,57 | 5e648 0,199 598,23 880,25 0,759 0,005
8 | 102999 | 85 545 1,281 1041,56 1006,84 2,251 0,125
9 | 105313 | 86,172 2,371 1083,59 1041,56 2,184 0,180
10 | 1103,25 | 91,252 2,300 11328,00 1083,50 1,704 0,271
11 | 1157,29 | 94,558 Z,158 188,15 1138,00 0,880 0,211
12| 1203,58 | 97,261 0,304 1219,01 1188,15 0,313 0,051
13 | 1315,45 | 95,552 0,767 1327,03 1276,88 0,821 0,048
14 | 142732 | 96,763 1,218 1508,33 139646 1,122 0,285
15 | 1831,78 | 97,765 0,219 184335 1620,21 0,214 0,009
16 | 2504,80 | 97,302 0,079 2908,65 2803,22 0,145 0,003
17 | 3208,25 | 95,346 0,027 3308,85 320442 0,248 0,002
18 | 3501,46 | 99,351 0,105 3606,29 3579,88 0,071 0,007

Yiri Ne2, Yari Cu 0,5%
103

%l

1025

3900 3730 3600 3450 3300 3150 3000 2850 2700 2550 2400 2250 2100 1930 1800 1650 1500 1330 1200 1050 900 730 600 430
lem
Cyper 3. Cu 0,5% yuriciniyg MK-crieKTpOCKOMUSUIBIK 3ePTTEY HOTHXKEIEPi

Kecte 3. AypITKy KecTeci

No.| Peak | Intensity Inf;nr;ny Base (H) | Base (L) Area | Corr. Area
1 | 489,92 | 97,785 4447 501,49 486,06 0,048 0,110
2 | 50921 | 96,289 6,060 516,92 501,49 0,043 0,199
3 | 55550 | 94,006 1,577 563,21 54778 0,352 0,049
4 | 663,51 | 90,959 1,581 686,66 644,22 1,593 0,174
5 | 894,97 |93,703 1,405 914,26 864,11 1,220 0,136
6 | 99527 |87,857 1,025 100298 | 91426 3,214 0,173
7 | 1018,41| 87,300 1112 104156 100288 | 2175 0,117
8 | 115729 | 95,581 1,268 1180,44 1141,86 0,599 0,096
9 | 1199,72 | 97,402 0,609 1211,30 1188,15 0,229 0,027
10 | 1311,59 | 96,189 0,611 1327,03 1284,58 0,631 0,050
11| 1361,74 | 96,282 0,533 1396,46 1346,31 0,754 0,061
12| 1631,78 | 97,500 0,193 1654,92 1616,35 0,408 0,021
13 | 2920,23 | 97,641 0,331 295495 | 291251 0,380 0,036
14 | 3259,70 | 96,743 0,276 328284 324813 0,430 0,020
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Mpic emmmemMai epiTiHIIICPMEH CIHIIpLITeH
yarizepai UK-cekTpoCKOMUSIBIK Tangay
HOTHXKENEpiHe CYHeHe OTBIPBIN, 3EpTTENCTiH
KyHenepaig K CIIEKTPIHIE OipHeme
CHUTIaTTAMaNBIK JKOJIaKTap Oap eKeHi aHBIK.
Llemwmonosaneiy,  UK-cnektpinme 3298,28 cmt
aiimarbrHIaFeI THApOKCcHI ToOBIHBIH (O-H) co3puty
TepOeImcTepiHiH XKYTHUTY jkomakTapsl, 2904,80 cm”
1 ajimareiagarel C-H  GaitnaHBICHIHBIH CO3bLTY
TepOernicTepl KoHE Ocbl OalIaHBICTAPABIH MY
Tepbemicrepi Gap. obmeicta 1427,32 cm?! sxoHe
obnbicta 1315,45 cm?. 1157,29-894,97 cm?
aliMarbIHIaFbI CiHipy JKOJIAKTaphl CO
0aifTaHBICKIHBIH CO3BLTY TepOeiciHe jKaTaIbl.

Meramr HWOHOApPBIMEH CIHIIPIITEH Mare-
pHan yIriiepiHae >KUUTIK BIFBICYBI JKOHE KOJIAK
KApKBIHABUIBIFBEIHBIH ~ ©3repyl  TYpiHIE CiHIpY
JKOJIAKTaphIHIAaFEl KeHOip e3repicTep aHBIKTAJIIBL.
I'uapoxcun TonTapbIHBIH CO3BLTY TEepOeIicTepiHiH
JKYTBUTY JKOJIAFI €Iyl ©3repicTepre YIIbIpai b,

3305,99 cml, 3259,70 cml, 3329,14 cm?
IOUAMa30HbIHAA THAPOKCHI TOOBIHBIH (O-H)
CO3bLIYy  TepOCNICTEpiHIH  WHTCHCUBTLIITIHIH

TOMEHJICYl JKOHE YTy >KOJAKTapbIHBIH KEHEIol
Oaifkanmazpl. bynm wMarepwanablH KeyeKTiTiTiHiH

WUPIIAII"Kub M" IOKY M. M. Aye3oBa

JKOFaphUIaybIHA OKEJICTIH IEJUII0I03aHbIH  iITKi
KOHE MOJIEKyJlaapajiblK CyTEKTiK OailnaHblcTapbl-
HBIH CaHBIHBIH a3alifaHblH Kepcerenmi. Hotwxke-
CiHJIe MeTaJlJl MOHJAPBIHBIH IIEJUTI0I03a MHKPO-
KEeyeKTepiHe aacopOIusIany MmpoIeci JKakcapasl.
CoHbIMEH KaTap, HOHIAPABIH aACOpOLUSACH
MaTepHaIIbIH OYKUT OeTiHae OipKenKi Kypedi.

CKaHUPJICHTCH JJICKTPOHIBI MHUKPOCKOITHSI-
ek (SEM) 3eprrTeyiepi TOKBUIFAH TaHFBIIITHIH
OcTiHIlE HWOHIAPIBIH OOyl JKOHE OipKemKi
Tapanybl aHBIK aHBIKTAIIBI.

Muxkpockonusnvix, 3epmmey Hamudxcenepi

CkaHnepJieyIi 3JeKTPOHABl MUKPOCKOITBIH
KOMETIMEH OpTYpJli KOHIICHTpAIUAAaFsl CIHIIPiI-
T€H MBIC METAIBIHBIH HAHOOONIIEKTEPiHIH MOIl-
mepi MeH OekiTuryl aHbIKTanbl. CHHTE3JCNITCH
Oemmektepnin Memmepi 5-ten 80 HM-re AeiH
e3repeni (4 cyper).

MonudukanusianFaH TAIIIBIKTAPIbIH MOP-
(hOJIOTHSCHIH 3€PTTEY JKHE OJIAPABIH OCTIHIE MBIC
HaHOOeNIeKTepiHiH  OONybIH  pacTay  YIIiH
ckanepneymri (SEM) 3nekTpoHIBI CKaHepIey
MHUKPOCKOITBIHBIH KOMETIMEH JJIEMEHTTIK KypaMfa
3epTTeyiep Kyprizingi. 3epTrey HoTmkenepi 4-
cypeTTe Oepiirex.

ObpasenNel. Cu_10.5%

Becosoit %

SneuenT

c 47.53

o

50.69

Hrorn 100.00

KomerTapmii:
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Cyper 4. MbIcThIH HaHOOeuekTepi Oap Nel anmperrenreH faibiH yiri

MUKpPOCKOTIMSUTBIK,  3epPTTEYJIEPIIiH  CabC-
THIPMaJIBl TaJ11aybl MaKTa TOKBIMA MaTepHUabIHbIH
OeTiHIe MBIC MeTaul OeimeKTepiHiH OipKemKi
TapaiayslH kepceTeni. CreKTporpaMMaHbIH KeMe-
riMEH 3JIEMEHTTIK KypaMbl aHBIKTAJIJbl JKOHE
CHUHTE3JICNITEH MBIC METAIBIHBIH HaHOOOJIIeK-
TepiHiH ememMaepi aHbBIKTaIbI.

Kopvimuinoot

Onebu Tanmay OapbIChIHAA TYTHIHY Hapbl-
FBIH/IA YJIKCH CYPaHbICKA HE TOKbIMA MEIHUIH-
HaJBIK OYHBIMIApBIH  aXyAblH IEePCIEKTHBTI
OoamrareiH KepceTei.

Bakrepusra kapcel KacuerTep OepeTiH MakTa
TPUKOTAXK TOKBIMA MATEPHAITBIH]IA MBIC METAITBIHBIH
HaHOOIIIEKTePiHIH O0TyBI pEHTTeHAIK T PAKIIHS-
JIBIK TaJJiay apKbUIbI pacTajibl.

Mspic  MeTalul  KelleHi  epiTiHAiICiMeH
cigaipiiren  yarinepai  MK-CieKTpoCKOMHUSIIBIK
Tanjgay HOTHXKeINepi KUK BIFBICYBI TYpiHIETI
CiHIpY JKONAKTapBIHIAFhl ©3TepIiCTEpIi KOHE
MKOJIAK KAPKBIHIBUIBIFBIHBIH ©3TepyiH KOpCETeIi.
I'mapoxcun TOOBIHBIH (O-H) CO3BLTY
TepOeNicTepiHiH WHTEHCUBTUIITIHIH JXoHE CIHIpY
JKOJIAaKTapbIHBIH KeHeriHiH TemeHzaeyi 3305,99
cm L, 3259,70 cm?t, 3329,14 cm! nuanazoHbIHAA
MaTepUaIbIH ~ KEYCKTUIIrHIH  JKOFapblUlayblHA
okeneni. HoTmxkeciHze MeTaul HOHIAAPHIHBIH
[EJUTI0NI03a  MUKPOKEYEKTEpiHe aJcopOIusiiany
MPOLIECi JKaKcapabl.

MUKpPOCKOTTUSUTBIK, 3ePTTEYJICPAIH Tajlaay
HOTHKeTlepl MeTayur  OenmiekTepiHiH —Oipkernki
TapajlyblH  KOpCeTedi, JJEMEHTTIK  Kypambl
AHBIKTAIA/IBI XKOHE MaKTa TOKbIMA MaTepUAIIBbIHBIH
OCTiHJIeTI MBIC METAJBIHBIH HaHOOOIIEKTEPiHiH
©JIIIIEM/ICP1 aHBIKTAJIIBI.
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OCOBEHHOCTHU HH®OPMALIMOHHOM MATEMATHUYECKON
MOJIEJIM ITPH ITIPOEKTUPOBAHUM OJEXK1bI N3 KOXKHU

KJI JZKAHHUA30BA , C.K. KUAIFAEBA *, P.O. KUJINCFAEBA *

(ATIMaTHHCKHUH TeXHOJIOTMYeCKUI YHHBEPCUTET,
Pecnybduaunka Ka3zaxcran, 050012, r. Aamarsl, yia. Touie 6u, 100)
DneKTpoHHas MoYTa aBTopa-koppecnonaenta: ksakura@inbox.ru*

Pazeumue Koxcegennoii npomuviuinennocmu ¢ Kazaxcmane ocHoeano Ha exce200HOM Rpou3e00cmee WiKyp
Kpynnozo u menkozo ckoma. Bcezo nuwiv 15% wkyp KPC (kpynuopozamozo ckoma) ¢ Kazaxcmane npoxooam
nepepadomky u é OanvHeuueM UCHONALIYIOMCA ONA U320MOGNEHUA 20mo6eblx moeapos. Coznacno oguyuanbHbIm
OanHbIM, e)ce200HO 6 pecnybdauke npouseooumcsa 00 40,6 moic. monn wepcmu. OOHaKo nepepadamuvléaemcsa Ui
HebobUaA Yacmb IMO20 00vema, U ecmov HEeOOX00UMOCHb peuieHus OAHHOU NPOoOIeMbl 6 NONOHCUMETLHYIO
cmopony. B coepemennvix uccinedoeanuax cocmasienue XapaKmepucmuK Koxycu 0711 npoeKmuposanus 00exconl
npeocmaensem ocoovii unmepec. /na 0ocmudiceHun uyeau uUcciedo6anus 0codeHnocmell UHPOpMayuoHHoil
MamemMamuyecKkol Mooenu Rpu NPOeKMUPOBAHUU 00exCObl U3 KOMCU, C8A3AHHOU ¢ OUHAMUKOU pA3GUMUA
KOHCMPYKMUGHBIX ~ JJIEMEHMO08, PEeWianucy KOHKPEmHble G3AUMOCGA3AHHbLIE 3A0auYU  Yepe3  peuleHus
dopmooodpazosanus KoOHCMPYKMUBHBIX INeMEHmMO8 6 0dexcde. B pezynomame ov110 pexomenoosano HeckoIbKo
6apUAHMO6 KOHCMPYKIMUEHO20 NPeodpa3zoeanus ¢ nomouwipio meopuu 2pagos. Paccuumana mamemamuueckas
MoOenb 0114 ONMUMAIBLHOZ0 PeuleHUA HA 0CHO8E UMRPECCUBHOIL IKCNEPMH O OUEeHKU KOHCIMPYKMUGHBIX IT1eMEHM08
00€c0bl 8 6ude ORUCAHHOU UHDOPMAUUOHHOU MameMamuieckol Mmooenu, 4Ymo yYnpocmum @Gopmanuzayuio
npoyecca co30anua 060U 00exHcObl KAK cucmemyl, GKaouaouieil MooynvHvle KOMHOHEHmMbl, NO360aAI0UiUE
YCKopump npouecc papadomiku 00excovl u3 Koxycu, 4mo npeocmasiiem unmepec 6 cghepe npoeKmuposanus
KOMCAHOTL 00€21CObl 8 WBEIH O J1e2KO0Il NPOMBLUIEHHOCU.

KiaroueBble cioBa: ofekaa, KO0XKa, KOHCTPYKTHBHBIE 3JIEMEHTBI, MaTeMaTH4decKass MoAelb,
Teopust rpagos.

BBIJIFAPBI KUIM YJIT'VIEPIHAEI'T AKITAPATTBIK
MATEMATUKAJIBIK MOAEJIB/JIIH EPEKIIEJIIKTEPI

KJL. IKAHHA30BA, C.K. KHABAEBA*, P.O. KUJIHCHAEBA

(ATMAaTBI TEXHOJIOTUSJIBIK YHUBEPCHUTETI,
Ka3akcran Pecnyosaukacel, 050012, Anmatsl K., Tese 6u kour, 100)
ABTOP-KOPPECTIOHICHTTIH IEeKTPOH/IBIK momTackl: ksakura@inbox.ru*

Kazaxkcmanoa ovinzapvl oHepKaciOin oamvimy ipi JHcoHe ycarK ManoblH JHcbll CAUbIHEbI mepicin oHoipyze
Hezizoenzen xncone Kazaxcmanoa ipi kapa manoviy (ipi Kkapa manoviny) mepiciniy mex 15% 2ana xKaitma onoeyoen
omeoi Jcone OonawaKma Oaivln mayapaapovl 0auviHoay ywiin naindananviniaovl. Pecmu manimemmepeze caiikec,
pecnyonukaoa dxcovln caitvin 40,6 moity monnaza Oeiiin ycyn onoipinedi. Anaida, 6yn Kenemuiy az donici Kaiima
onoenedi. 3amanayu 3epmmeynepoe Kuimoi dcodanay ywiin mepiniH CURAMMAMANAPLIH Jcacdy epeKuie
KbI3bIZYUbLIbIK, MyOoblpadsl. AKnapammulK MamemMamuKkaavlk Mo0envoiy epekuienikmepin 3epmmey MaxKcamovina
Jcemy yuwiin KOHCHMPYKMUEmi jiemMeHmmepoin, 0amy OUHAMUKACbIMEH OQillaHblCHbl ObLIZAPLIOAH JHCACATZAH
Kuimoepoi reoodanay Kezinoe Kuimoezi KypolibIMObIK I1eMeHmMmepPOin KaablNMACyblH uieuly apKblibl HAKmMol 03apa
oaunanvicmel macenenep wewindi. I'paguxanvix meopusanvl Ko10aHa omuipsbln, KOHCMPYKMUMi mypaeHoipyoin
Oipnewe nyckanapuvl ycviholnaosl. Cunammangan aKnapammoly MAmemMamuKaivlk Mooeab mypinoezi KuimHiny
KYPOUIbIMObIK  INIEMEHMMEPIH  UMRPECCUBMI CAPANMAMAIbIK 0azanay HeziziH0e OHMAUNbl Wwewim YuiH
MaAmeMamuKanvlk Mooeib ecenmenzen, Oy Ke3z-KejzceH Kuimoi mizin dceHin oHepKacioinde oOvinzapvl Kuimoi
Jcodanay canacvlHOa Kvl3vl2yuibliiblK myosipamsli OblA2apblOan JHeacangan Kuimoi azipaey npoyecin ypcedenoemyze
MYMKIHOIK Oepemin MOOy1b0iK KOMHOHEHmMmEPOI KaMmumolH Jicylie peminde dcacay npouecin pecimoeyoi
Jiceninoemeoi.

Herisri ce3aep: kuiM, ObLIFapBI, KYPBIIBIMABIK 3JIEMEHTTEP, MATEeMATHKAJIBIK MOJeJb, Ipadnka
TEOpPHACHI.
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FEATURES OF INFORMATION MATHEMATICAL
MODEL IN DESIGNING LEATHER GARMENTS

ZH.L. ZHANIYAZOVA, S.K. KIYABAYEVA*, R.O. ZHILISBAYEVA

(Almaty Technological University Almaty, Kazakhstan,
050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: ksakura@inbox.ru*

The development of the leather industry in Kazakhstan is based on the annual production of hides of large and
small livestock, and only 15% of hides of cattle in Kazakhstan are processed and further used for the manufacture of
finished goods. According to official data, up to 40.6 thousand tons of wool are produced annually in the republic.
However, a minuscule part of this volume is recycled. In modern research, the compilation of skin characteristics for
the design of clothing is of particular interest. To achieve the goal of studying the features of the information
mathematical model in the design of leather clothing related to the dynamics of the development of structural elements,
specific interrelated tasks were solved through the formation of structural elements in clothing. Several constructive
transformation options using graph theory are recommended. A mathematical model has been calculated for an
optimal solution based on an impressive expert assessment of the structural elements of clothing, in the form of an
information mathematical model described, which will simplify the formalization of the process of creating any
clothing as a system that includes modular components to speed up the development of leather clothing, which is of
interest in the design of leather clothing in the light industry.

Keywords: clothing, leather, structural elements, mathematical model, graph theory.

Beeoenue peUIeHUs HA OCHOBE HMMIIPECCUBHOM 3KCIEPTHOU
CocTaBiieHHEe XapaKTePUCTUK OACKIbI M3 OLIGHKH, IMIpEJCTaBI€HHUE CHCTEMBl B BHJE
KOXH TMPEACTaBIsSeT CO00H BakKHOE 3BEHO B OMMCAaHHOW WH(OPMAIIMOHHONW MaTeMaTH-YECKOM
KOMIUIEKCE COBPEMEHHBIX HCCIIETOBAHHN. MOJIETH MO3BOJISIET HAUTH ONTUMAIBHOE pPEIICHUE
C [peBHUX BpEMEH WU3ICIHS M3 KOXKHU Ha OCHOBE UMIIPECCUBHOI 3KCHNEPTHON OLICHKH; -
HEOTHEMJIEMO CBSA3aHBI C UCTOPUEN M KyJIbTYpOi dbopmanuzanms  mporecca  Co3IaHus  Jo0on
Hapoz0B. B 3aBHCHMOCTH OT pernoHa NPOKUBaHUS OJZIeXk/Ibl KaK CHCTEMBI, BKJIIOUYAIOIIEH MOIYJIbHBIC
HapOJHOCTEH, NMPOEKTHPOBAHUE IIBEMHBIX H3[e- KOMITOHEHTBI, YTO MO3BOJUT YCKOPHTBH IPOLECC
T U3 KOXKH MTPOXOTUT C YIETOM KIMMaTHYECKUX TBOPYECKOTO JJOCTH)KEHHSI.
YCIIOBU, Ha3HAUYEHUS M3JEIUN U HAIMOHAIBHBIX Mamepuanvt u Memoovl uccnedo6anuil
ocoOeHnocrell. M3nenust W3roTaBIMBalUCh U3 JUin  uccnenoBaHMM  ONEKIBI W3 KOXKH
HIKYp TapHOKOMBITHBIX KUBOTHBIX, Yallle BCETO HCTIONIb30BaH CHCTEMHBIH 10JIX0/1, BKIIOYAIOIIN He
JOMAIIHUX. B 1eoM, KOHCTPYKTHBHBIE 0cOOEH- TOJIBKO XyI0’KECTBEHHO-ICTETUIECKHE U TEXHOJIOTH-
HOCTH W DJIEMEHTBl 3aBUCEIH OT JUaMETPOB yeckre (pakTophl, HO M NPEACTABICHUE CHUCTEMBI B
N0OBIBAEMBIX LIKYP. BUJIE OIMCAHHON MH()OPMAIMOHHOW MaTeMaTHdec-
J1a mocTHKeHUs] OCHOBHOM IIeNTN MCCIeNO- KOW MOJIENTH, YTO TO3BOJISIET HAWTH ONTHMAaJIbHOE
BAHMSI, CBSI3aHHOM C AVMHAMMKON pa3BUTHUS KOHC- pELIEHUE Ha OCHOBE HMIIPECCUBHOM 3KCIIEPTHOU
TPYKTHBHBIX 3JIEMEHTOB HIBEHHBIX M3ICIMHA U3 ouenkd. Ilposemena dopmanmmzanus npormecca
KOXH, paCCMaTPUBAINCH BOIPOCH B3aUMOCBS3H U CO3ZIaHUST OAEXKIBI U3 KOXKM KaK CHCTEMBI, BKIIIO-
BO3MO>KHOCTH PEIlIeHUs TaHHOHN 3a7a4u. Yarolel BbIIIEyKa3aHHBIE MOYJIbHbIE KOMITOHEH-
Lenp paboThl: - aHAIM3UPOBATh BUABI Xa- TBI, TIO3BOJISIIOT YCKOPHUTH IIPOLIECC TBOPUYECKOTO
PaKTEpPUCTUK CBOMCTB 0 BHYTPEHHUM CTPOEHUSIM JOCTH)KEHMS TIOCTaBJICHHOM 1IENH.
Y CTPYKTYpaM BEIIECTB U3 KOTOPOTO COCTOUT KOXKa Exeromno B  pecryOimKe — IMONyYaroT
XKHUBOTHBIX. Pa3pa®oTaHbl 3Tambl € IMOMOIIBIO OrpoMHOE KosindecTBO WIKyp. M3 Hux okono 3,4
TeopuH TrpadoB: - JUIA HAXOXKACHUsS CIIOCOOOB U MIH wTyK gaet 3aboii KPC (kpymHoro poraroro
METOJIOB TIPOIIECCOB JOCTYIKEHHUS IETH, JaHHBIN ckora) u 7,9 mita — MPC (Menkoro poratoro ckorta
MPOILIECC /TaeT BO3MOKHOCTh BEPHYTHCSA K Hayalry — oBell 1 K03). CTOUT OTMETHUTh, 9TO Pedb HIIET O
paboThl, MpU HENOCTMXKEHHH pe3yjbTaTa JI0 TeX LIEHHOM CBIpb€, KOTOPBIM BO BCEM MHUPE JOPOKAT,
TIop, TTOKa pe3ybTaT He OyAET YIOBIETBOPEH U UX IIUPOKO HMCTIONIB3YIOT B JIETKOM MPOMBIIIIIEHHOCTH
JabHEeHIas oleHKa OYJeT MOJIOKUTEIbHOM; - ¢ nu gapyrux oTpacmiax. OgHako O TeKylleMm
NoOMOILIbI0 Teopus rpadoB — paccuuTaHa COCTOSIHUH JIeJl ¢ ero nepepaboTkoii B Kazaxcrane
MaTeMaTH4yecKass MOJENb JJIi ONTHU-MaJIbHOIO MOKHO CYIUTh IO cilenyromeid unudpe: TOIBKO
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15% mxkyp KPC B Kazaxcrane mpoxomsr
nepepaboTKy U B JaJbHEHIIIEM UCTIONIB3YFOTCS JISI
W3TOTOBJICHUS TOTOBBIX TOBAPOB.

CoracHo ohHUITHATHEHBIM JIaHHBIM,
eXerogHo B pecmyOmmke mpomsBogutcs ao 40,6

TBIC. TOHH Imepctd. OmHAaKo mepepadaThIBaeTCs
JIUIIB HEOOJIBIIas YacTh 3TOro o0bema. [2]

B Ttabnuue-1 nposenen o0030p crnenuduku
CBOMCTB KOXAHOW OAEXIbl, TaKUE€ KaK: BHJbI
CBIPBS, TONIIMHA KOXXH U METOZBI TyOICHIS.

Ta6Jmua 1. Ananus BUAOB XapaKTCPUCTUKHN CBOMCTB MO BHYTPCHHHUM CTPOCHUAM U CTPYKTYpaM BCUICCTB KOXKU

PasnoBuaHOCTH Ixypsr [Mnomans B AM? HanmenoBanue BEJINYMUHBI
Ky TOJIIIUHBL, MM

[esper (0):1531 50-120 TOHKHE 0,6-1,5

CpeIHHe 0,90,9-1,2

TOJICTBIE cBeIe 1,2
[MeBpo Kos Jo 60 TOHKHE 0,4-1,0
CpeIHHE 0,7-1,0

TOJICTBIC ceeie 1,0

Kozmna - 60 TOHKHE 0,4-1,0. 0,5-0,7

CpeIHHE 0,7-1,0

TOJICTBIC ceeie 1,0
Ornoexk xypsr 75-120 TOHKHE 0,6-1,1
TEIAT 0,6-0,8
CpeIHHE 0,8-1,1

TOJICTBIC cBeime 1,1
Bripocrok: xypsr 90-150 TOHKHE 0,7-1,2
TEIAT 0,7-0,9
CpeIHHE 0,9-1,1

TOJICTBIC cBeIe 1,2
TomyxosxamK xypsr 120-200 TOHKHE 0,7-0,9
TEISAT CpeIHHE 0,9-1,1

TOJICTBIE cBhime 1,2

Buabsl  chipbs,  pacnpocTpaHEHHBIE B PYKaBOB ¥ JOIOJHHWTEIBHBIX ~ KOHCTPYKTHBHBIX
Kazaxcrane: mikypel 0OapaHOB, KO3 W KOPOB 0COOEHHOCTEM.
(Menkoro u KpymHoporaroro ckora). Kak BumHo u3 IlpoekTupoBaHue U3AEIUMA U3  KOXKHU

TaOJHIIBI aHAIM3a BHJIOB XapaKTEPUCTHKH CBOHCTB
0 BHYTPEHHMM CTPOCHHSM U CTPYKTypam
BEIIECTB KOXKM, BHIHO, YTO IUIOMAAb WWIKYp (S,
nam?) B nenom konebdiercs or 50-200 qM2, Takke
BEJIMYHMHA TOJIIMHBI KOXHU paBHa ot 0,2-1,5 Mmm.

CBoiicTBa WHIKYp 3aBUCIT OT CIEAYIOIINX
nokaszarenedl - TUIOMaH, TOJIIHMHBI, MOPUCTOCTH,
00BEMHOTO Beca, a TaKkKe BO3LyXONPOHHUIIAEMOCTH,
apo MPOHULIAEMOCTH U TMTPOCKONTMYHOCTH KOXKH.

Takum oOpa3om, U3 KpaTkoro o030pa
BBIXOJIUT, YTO 32 BPEMsS CBOETO CYIECTBOBAHHMS
KOXKa IMOJyyusia OYEHb LIMPOKOE pPACHpOCTpaHe-
HHUE, B TOM YHUCJI€ U JAJISl U3TOTOBJICHHUS IBEHHBIX
563 (07078

Kak BumHO 13 Ta0IHIIBI - 1, IIBEHHEIE M3ICITUS M3
LIKYp SKMBOTHBIX MOrYT OONIafarth pa3IMIHbIMU
CBOWCTBaMH, B TOM YHCIIE M B KBaAPaTHBIX MeTpax (B
3aBUCUMOCTH OT HaMMEHOBaHWS JKMBOTHOTO). [lpm
MPOEKTUPOBAHUM KOHCTPYKTUBHBIX 3JIEMEHTOB IS
V3TOTOBNIEHHS IIBEHHBIX WM3IENMH  HEOOXOIUMO
VUUTBIBATH CBOWCTBA, KOH(UTYPAIMIO OTJIEIBHBIX
YacTel IIKyp JUTsl IPOSKTUPOBAHMSI - CHIMHKH, TIOJIOUKH,
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OpPHCHTHUPOBAHO TaKUM OOpPa3oM, YTO OCHOBHBIC
JeTaId KOHCTPYKLIUH, B CBOIO OUEPEb, IENIATCS Ha
Oonee MeNKHe KOHCTPYKTHBHBIE 3JIEMEHTHI, U 3TO
JaeT  KOHCTPYKTOpY  OOJbIle  BO3MOXKHOCTH
palMOHAJIBHO MCIIOIB30BATh HATYPAIBHYIO KOXY
MAaJIbIX pa3MepoB.

B naHHOlN cTaThbe MNPENIOKEHO pEIIeHHE
npo0J1eMbl BEIOOpa KOHCTPYKTUBHBIX DJIEMEHTOB C
MTOMOILBIO CUCTEMBI B BUJIE OIIMCAHHOHN MH(OpMa-
[UOHHOW MaTeMaTW4ecKOd MOJIENH, IO3BOJISIO-
el HATHM ONTUMAaJbHOE PEIIEHUE Ha OCHOBE
HUMIPECCUBHOM IKCIIEPTHON OLIEHKH

Pe3ynomamut u ux oocyscoenue

st mporiecca JTOCTHDKEHHS TIeTH BhIOOpa
KOHCTPYKTHUBHBIX 3JIEMEHTOB HacTed OIEeX[Ibl, B
YaCTHOCTH, Pas3INIHBIX KOHCTPYKTHBHO-
JEKOPATUBHBIX 3JIEMEHTOB (KOKETKH, IEHTPallh-
Hasi, CpeHsIst 1 OOKOBAasi YaCTH MOJOYKH CITUHKH,
KOTOpbIE B CBOIO OdYepelb MOTYT COCTOSTH W3
HECKOJIbKUX JAENIeHHWH M dacTed) pa3paboTaHBI
MaTeMaTHYeCKHe MOJIEId M pacCUMTaHa HX
3¢ GEeKTUB-HOCTh — TEOpHUEN TpadoB.
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Teopus rpadoB — OOMIMPHBIN pa3nen Awc-
KpEeTHOH MaTeMaTUKH, B KOTOPOM CHCTEMHO
W3y4YaloT CBOMCTBa TIpadoB, pPACCUUTHIBACTCS
nH(OpMAIIMOHHAS MaTeMaThdecKass MOJENb IS
ONTUMABPHOTO PEIIeHHs] Ha OCHOBE HMITPECCHB-
HOM 3KCIIEpPTHOI OLIEHKHU.

Teopust TpaoB mMPOKO MpUMEHSETCS B
PpelleHnH S5KOHOMHYIECKUX U YIIPABICHIECKHUX 3314,
B [IPOTrPaMMHPOBAHUH, XUMHUH, KOHCTPYHUPOBAHUU U
W3y4YEHUM 3JEKTPUYECKHX Lemnell, KOMMYHUKaIWY,
TICHXOJIOTHH, COIMOIOTHH, JITHTBUCTHKE U B JPYTHX
obmactsx [10].

B paborte maHo mpexacraBieHHE KOCTIOMa,
KaK CHCTEMBI, BKIIFOYAIOIIEH CHCTEeMOOOpa3yolie
MO/IyJIbHBIE KOMIIOHEHTHI: TU3aiH, KOMIIO3HIIAIO 1
CTUJIb, KOHEYHON NPOAYKLHUEN KOTOPOU SBISETCS
o0pa3 KOCTIOMa, YIOBIETBOPSIONIMN 3apaHee
BBEIOpAaHHOMY CTHJIEBOMY PEIICHUIO, HATIPABICHHIO
MOIBl H  (PYHKIMOHAJHHOMY  Ha3HAuYCHHIO.
MonynbHble KOMIIOHEHTHl WJIM TIOJCHCTEMBI, B
CBOIO OYepeOb, BKIIOYAIOT PAL DJIEMEHTOB,
MPOIIECCOB C OTPEAETICHHBIMH CBOWCTBAMHU W
OTHOULICHUEM U HX B3aUMOJICHCTBHE C BEIOpaHHBIM
ACCOPTHMEHTOM MaTepHaoB u X
KOMIUTIeKTyIommx. Kpome TOro, oOTHenbHEIE
MOIYJTM MOTYT HMEThb HEKOTOpble  oOIIue
napameTpsl MPH B3aUMOJCHCTBHH MEXKAY COOOI,
YTO ONpeeNsIeT WX alanTHBHOCTh. JKemaTelbHO
HMMETH OTpeIeJIeHHbIE 00JIaCTH MEXIy MOIYJISIMH,
OTIpE/IETISAIONINE CTPYKTYPHYIO aJanTaIuio.

Mamemamuueckas uHgopmayuoHHas
MoOynb obweli cucmemsi. 1lponiecc TEXHOIOTHH

LeNb He AOCTUrHYTa

B3aWMOZCHCTBAA  MOAYJNBHBIX  KOMITOHEHTOB
MeXIy coOOH ¢ 3apaHee 3aJaHHOH LIENbIO SIBISETCS
y3J0BBIM  IPOLIECCOM  TBOPUYECKOTO  IOMCKa
pemenus. Bcee wmccnemyemple MOMYNH  JTOJKHBI
COOTBETCTBOBATh TIOCTaBJICHHOW menn. Brioop
TOTO WJIM HHOTO BJIEMEHTa MOAYJIS 3aBUCHT OT
BKJIaJ]a €T0 B KOHEYHBIN PE3yJIbTaT C MOMOIIBIO 3-
X MOZYJIEH: KOMIIO3HIINSA, afanTalvs U IPUHSITHE
pelieHui.

B pabore mpemnaraetcst — omnpenenuThb
MH(QOPMAIMOHHBIE PECYPCHI - METOAOM H3y4YEHUs
JOCTH)KEHUA LEeTIH, c onpeeIeHHBIMU
OrpaHUYECHHUSAMH, BOZMOKHOCTSIMH, JTOTIOJTHEHUSAMH,
TO €CTh TIPOXOJANUTH 3aHOBO JTAITBI MPOSKTUPOBAHUS
(BO3BpaleHHsI K HAYATLHOIM TPOOJIeMe) U 10 HOBOM
WCKaTh  pelleHWs  OKOHYATeJBHOro  BBIOOpa
BapuaHTa. JlaHHBII ATall MOKa3aH B BUJE CXEMbI Ha
pucynke 1. JlaHHas cxeMa OTpa)kaeT JTallbl
B3aUMMOJICHCTBUS IS JIOCTHOKCHHS KOHEUHOTO
pesynbrata. B memom  pazpaboTka  mpolecca
JOCTYDKEHHUS TIeJTH COCTOUT: - U3 IOCTAHOBKH IIEIIH; -
BBIOOpa HHCTPYMEHTOB [Tl KOHEYHOTO Pe3yIIbTaTa;
- 1 IIpA HeO6XO)II/IMOCTI/I, €CJIM 1ICJIb HC JOCTUTHYTA,
BO3BpAT K HAYaITy Tporiecca.

Crienmduka cucteMbl TpadoB 3aKITIOYASTCS B
TOM, YTO OLICHKAa CHCTEMBI, B YaCTHOCTH, 00pa3a
CTUJICBOTO PEIICHUS ONpeNeNsieTcs CyObeKTUBHBIM
METOIOM JKcriepTamu. llemeBpIM  TOKazarenem
3pQEKTUBHOCTH  W3AENUsl  SIBISETCS  YPOBEHb
BIICUHATJIICHUA, 33BI/ICHHII/II71 OT MHOT'HMIX TTapaMETpPOB U
crelprKd MHIUBUAYYMa, KOTOPBIE COCTABISIOT
MOJIJIbHBIE U MHTEPMOAAIbHbIE olyeHus [ 18].

uenb AOCTUTHYTA

Pucynox 1. I'pad nmoctmwxenus: 1 — onpeaeneHus HanpaBieHUs LEIH; 2 — BBIOOP aCCOPTHMEHTA OAEXK/Ibl U3 KOXH; 3 —
BEIOOp 0a30BOW KOHCTPYKIMH; 4 — BBIOOpP KOHCTPYKTHMBHBIX JJIEMEHTOB OIEKABI, 5 - aBTOMAaTHYECKHI BEIOOp
TEXHOJIOTHYECKON IMOCIEN0BAaTEIbHOCTH; 6 — aHaNIM3 pe3yJsbTara Mpolecca JOCTHXKEHUs Leau; 7 - BO3BpAIICHHE K
Ha4aJbHOMY OJTally, €CIH HE COOTBETCTBYET KOHEYHOMY pe3yibTaTy B JaJbHEHIIEM HIST ITOBTOPEHHE BCEX

MIEPEYHCICHHBIX BHIIIE TpadoB

Martemarnueckyro mozens [18] W naxomst
C TIOMOIIIBIO (YOPMYJIBI:
w=(1),

KOTOpasi CIIOKEHAa W3 Pa3IMYHBIX MOJENeH
{1,2,3,4} cocTosmux u3 HECKOJIBKUX onepanuii W
={W1, W2, ..., WR} [19].

W) -nannast nudpa SBISETCS WCXOIHBIM
JAHHBIM JUTSI BCEX MAHMWITYJIIUHN, IS aHaIM3a
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Bcex mozeneit W u3 MHOXecTBa CyMMBl W), H
pPEKOMEHTyeTCs €€ UCIOIb30BaTh i Mojenu W.
[Ipu 3ToMm nrobas moaens W mnoapasymeBaeT 1-y
TEXHOJIOTHYECKYIO0  IIOCIIEOBATENbHOCTE  1-TO
mBeitHoro wum3genus. Momenb W), COmEpKUT
TEXHOJOTHUYECKYI0 TOCIE0BAaTEIbHOCTh Y3JIOB,
YTO B IMOCJIEAYIOIIEM MOXHO BapbUpOBaTh H
COYeTaTh C Pa3HBIMU IIBEHHBIMU U3ACTHAMU.

Mogens W), mpoekTHpyeTcsi Ha OIHO
W3JIeNMe C KIACCUYECKUMHU KOHCTPYKTHBHBIMU
3JIEMEHTaMU COOTBETCTBEHHO st
MIPOEKTUPOBAaHUS JAPYTUX W3AETUN C JIpYyrUMHU
KOHCTPYKTUBHBIMU 3JIEMEHTaMH 3TO BO3MOXKHO
CHIeNaTh B COYETAHUHU C APYTMMHU MOJIEJISMHU WU
CMELICHHEM HECKOJNbKUX pPa3pabOTaHHBIX U
BHECEHHBIX B CcHCTeMy Moaened. g 3toro
HEOOXOIUMO PAa3[eNIUTh U COCTAaBUTHb HECKOJIBKO
MOJIeJIeH B pa3HbIX CTWJIMCTUYECKUX PELICHUSIX U C
Ppa3HbIMU KOHCTPYKTHBHBIMHA JJIEMCHTaMU.
HonyctuM,  monmouka — paspabaTwiBaeTcs ¢
KOKETKOH, M Jpyras I0JIOUYKAa PEKOMEHIYETCs! C
JOTIOJTHUTEIbHBIMU BEPTUKAIbHBIMU u
TOPU3OHTAJIBHBIMU JCKOPATUBHBIMU YacCTAMHU, U
HMEHHO 3TH MOJAEIH HPOEKTUPYIOTCA  Kak
MHO’KECTBO MOJIENIel CO cBOeH KOoH(pUTrypanmen u
yacTsamu aeranei. [logmonen oCHOBHOW Mozenu
W > noapa3yMeBalOT CHUCTEMY MHOKECTBa
BapHaHTOB.

DopMHUpysT KOHCTPYKIIUIO TIPOEKTHPYEMOTO
U3aCIus M3 KOXHU, HCOGXOI[I/IMO HUCIIOJIB30BaTh
MOJIMOJIENIN, B KOTOPBIX COAEPIKUTCS MHOXKECTBO
BapuaHToB. 1,2,3,4 u T.n. (Hampumep, BEIOWpast
MMOJIOYKY C BCPTUKAJIBHBIMU  JIMHUAMU, MbI
BBINOJIHSIEM OHY M3 OAMO/IENEH, pa3paboTaHHbIX
1 3aHECEHHBIX paHee B MHOXKECTBO BapUAHTOB).

@opMupysi  OLpPEIEICHHYIO MOJAENb C
BBIOpAaHHBIMH KOHCTPYKTUBHBIMH 3JI€MEHTaMH,
CIIEAyeT  OpUEHTUPOBATHCA HAa  MOAMOJEIHN

{1,2,3,4}. lomyctum, 94TO MHOXKeCTBa 1>, 2, 33",
4% BbIOpaHbl, KaK KOHCTPYKTHBHBIC JIJIEMEHTHI,
IUIE TPOEKTUPOBaHMS KOHKPETHOTO UIBEHHOIO
u3nenusa W.

Bo3moxxHOCTH MOzeneli MHOXecTBa: - U3
BBIOpaHHBIX BapHaHTOB MOAMOJENeH (ZomycTum
BapHaHT 2)’) aBTOMAaTUUECKH BHIOMPAIOTCS JIeKaia
WMEHHO OTOTO BapuaHTa ¥  OJHOBPEMEHHO
TpensaraeTcs TEXHOJIOTHYECKAsI
MOCJIEIOBATEILHOCTD ATHX Y3JIOB; - MEHSAS KaKue-
100 BapHaHTHl KOHCTPYKTUBHBIX 3JIeMEHTOB (3,
4%") eCTh BO3MOXHOCTh YCTAHOBUTH B3aMMOCBSI3b
B HA0Ope TEXHOJIOTHYECKUX TporieccoB [19].

JaHHas mocienoBaTeNbHOCTh MO IpaduKy
noctwxeHna (cM. puc. 1) rpadsl, mpoxomasmieit
MHOxecTBa 1,2,3,4, oroOpaskaeT BCE MIArW IPH
MPOEKTUPOBAaHUM M3Aenuid: | — ompenesneHue
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HampaBJeHUS IIeau; 2 — BBIOOP acCOPTHMEHTa
ONeXKIOBl M3 KOXH; 3 — BbIOOp 0OazoBoi
KOHCTPYKIIUH; 4 — BBIOOP KOHCTPYKTHUBHBIX
3JIEMEHTOB OACKIBI; 5 - aBTOMATHYCCKHUI BBIOOD
TEXHOJIOTHYECKOW TIOCIEeOBATeIbHOCTH; 6 —
aHaIu3 pe3yJbTaTa mpoiecca JOCTKESHUS LEeu; 7
- BO3BpalleHHEe K HAYaJIbHOMY OJTamy, eCIH
IOCTUTHYTHIA ~ pe3ylbTaT HE COOTBETCTBYET
KOHEYHOMY pe3yJjbTarTy, B JajbHEHIIEM HICT
MMOBTOPCHHE BCEX NIEPEUHUCIICHHBIX BBIIIE rpad)oB B
OmpeaeIeHHOM TOPSIKE JIeUCTBUI npu
OCYIICCTBICHHH  KaKOH-TMOO  JICATEIbHOCTH
(Hammpumep, MPOEKTUPOBAHUE CUCTEMBI,
TEXHOJIOTHYECKUI IpoIIeCC W3TOTOBJICHUS
W3MIeNHsl) W MOXKET ONHCHIBATHCS KaKUM-JIHOO
JONOJHUTCIIbHBIM WJIN ITTIaBHBIM IIPECIUKATOM. 1'5,
2-5, 3-7, -4-5, 5-6 - opueHTHpPOBaHHBIE BETBH
rpada. 1-7,2-7, 3-7,4-7, ¥ T.1. — HEOPHUEHTHUPOBaAH-
HbIC BETBU rpada.

[Iporiecc KOHCTpYyHpOBaHHS M Pa3padOTKU
JIEKaJI, TEXHOJIIOTHYECKON MOCIeIOBATEIFHOCTH C
WCTIONTF30BAaHUEM JAaHHBIX MHOXKECTBA MOJAETei
IMOMOXCET MHOTOKpPAaTHO YMCHBIIWUTL 3aTpaThbl
BPEMEHH, COOTBETCTBEHHO peam3aius MpOeK-
TUPOBAHUS IIBEHHOTO W3IETHUS U3 KOXH CMOXKET
POXOJUTH OBICTPO M KAYECTBEHHO.

Ha ocHOBaHMM W3JI0)KEHHOTO
CHENaTh CIEAYIOIINE BEIBOJIBI:

1. Opmexna mpeAcCTaBIseT CIOXKHYIO CHC-
TEeMy, BKIIIOUYAIOIIYIO0 HE TOJBKO XyI0KECTBEHHO-
ACTETHYECKUE W  TEXHOJNOTHYEeCKHe, HO W
HCTOPUYECKHE, COLMANBHBIE U Jpyrue (hakTophl,
BJIMSIOIINE Ha COJIeP)KaHue 00pa3a HHAMBHIyyMa.

2. YauThIBas CIOKHOCTh 00BEKTa UCCIIEO-
BaHUS, PEKOMEHIyeTCS WCIOIb30BaTh MpH e
CO3/IaHNH CUCTEMHBIA IOAXOJ, O0HEIMHSIOIINMA
KOMIIO3MIINIO, JIU3aiiH, CTUJICBOE pEIICHUE Kak
eJNHOE TIETIO0e.

3. [IlpencraBieHue CuUCTEMBI B BHUJE
ONMHMCaHHOW HH(POPMAIIMOHHONH MaTeMaTHYECKOU
MOJIETIH TTO3BOJISIET HAUTH ONITUMANBHOE PelieHUe
Ha OCHOBE MMITPECCUBHOM SKCIIEPTHOHN OIEHKH.

4. @opmanuzanms TIPoIecca CO3IaHUs
OJIeX/IbI M3 KOXXKU KaK CHUCTEMbI, BKITFOUAIOIICH

MOXXHO

BBIIICYKA3aHHBIC MOAYJIbHBIC KOMIIOHCHTHI,
MO3BOJIAAET  YCKOPUTH  IIPOLECC  TBOPUECKOI'O
JOCTHIKCHUS IMOCTaBJICHHOM e myTeEM

rcrnoap3oBaHus OBM.

st perienns pa3paboTKH U3IEIUN U3 KOXKH
U BBIOOpAa KOHCTPYKTHBHBIX JJIEMEHTOB OBLI
HCIONB30BaH KOMOMHATOPHBIM Meton. Meron
KOMOWHATOPUKH MCIIOJIB30BaH I (OPMUPOBAHUS
MaTpPHIIbI JUTS MIOJTyYeHUS BapHaHTOB
KOHCTPYKTUBHBIX JACTAJIEl HA OCHOBE TUIIMYHON
0a30BOil KOHCTPYKIHMH, YTO MOXKET PAaCLIMPHUTh
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TOPH30HTBI W YBEIHYWTh CBOOOJHOE BpeMs
KOHCTPYKTOPOB.

Hnst pa3paGOTKHM MaTpUIBl HCMOIb30BaHBI
0a30BbICc KOHCTPYKIIMM CIIWHKH, TOJOYKH U
pykaBa. B cBoro ouepeb, Kaxaasi 4acTh COCTOUT
U3 JIOTIOJHUTEIBHBIX JeTallell - TOPU30HTAIbHbIX,

PEKOMEHJTyeTCsl UCTIOJIb30BATh TaKUE JETATH Kak
Pa3IUYHOTO BHJIA BEPXHHE, CPEIHHE U HIDKHUC
YacTH OJICXKIbI TFOOOTO BUJIA.

Jns  hopMHPOBaHHS OJICKIIBI, HCIONB3YSI
0azoBbic (POpMBI BepxHEH, cpemHEW W HIDKHEH
yacTe WIBEHHBIX wu3nenud (Tabm.3), moisydaem

BEPTUKAIBbHBIX ujieHeHud. [IpuMeHUTEeNnbHO K BO3MO>XHOCTh BapbUpPOBATh Hu N3MEHSATh
NPOEKTUPOBAHUIO H30eIINN q4acTu KOHCTPYKTHUBHBIE  JJIEMEHTBI  IIPOCKTHPYEMBIX
KOHCTPYKTUBHBIX JIE€TAJIEN, COCTOSAUINX U3 KYCKOB U3IEINN.
HaTypaJbHOU KOXH, HO IJIsL MaTpHUIbI
Tabmmmna 3. opMupoBaHHe OJCKABI U3 KOXKH U3 KOHCTPYKTUBHBIX JJIIEMEHTOB
Ba3oBbie hopMBI HacTeil 0K IBI
1-i1 BULO 2-1 BUL - BUL
bazoBrie 1-i1 BULO Mopnens 1.1 Mopnens 1.2 Mopgens 1.1
OpPMBI "
bop . 2-1 BUI Mopnens 1.2 Mopnens 2.2 Mopens 2.1
BepXHEH
YacTH
-1 B Mogpens 1.1 Monens n.2 Mogens n.m
bazosrie 1-#i BUR Mogens 1.1 Mogens 1.1 Mogens 1.Mm
OpPMBI -
Gbop . 2-1 BUI Mogens 1.2 Mogens 2.2 Mogenb 2.M
cpenHen
JacTH
M-# BUI Mogpenp M. 1 Monuens M.2 Mogens M.M
bazosrie 1-#i BUL Mogens 1.1 Mogens 1.1 Mogens 1.1
(bopMEI
HIKHCH 2-i1 BUn Mogens 1.2 Mogenb 2.2 Mogenb 2.H
JacTH
H-1 B Mogens 1.1 Mopuens H.2 Mojens H.H
Kpome oCHOBHBIX JieTasiei B MATPHUITY MOTYT CYLIECTBEHHO  paciiupiaT U cHopMyHupyroT

ObITh BHECEHbl pa3IMYHbIC JOINOJHHUTEIILHBIE
MEJKHE KOHCTPYKTHBHBIE 3JeMEHTHL. JlaHHas
MaTpHulia TOMOXKET ONPEAETUTHCS, KaKie NMEHHO
KOHCTPYKTHBHBIE 3JIEMEHTbl HCIOJb30BaTh M
MPOEKTHPOBAaTH B  IPOLECCE  HM3TOTOBICHHS
mBEHHOTO wu3fenus u3 Koxu. Kak mpaswuio,
TPaJIULIMOHHbIE  KOHCTPYKTHUBHBIE  3JIEMEHTHI
COCTOST U3 TAKUX JIeTalleil, KaK M0JI0YKa, CIIUHKA U
pykasa. Kotopsle B CBOIO odepenpb AEIATCS Ha
pa3nIMyYHbIe TONOTHUTENbHBIE AeTanu. Hanpumep:
MOJIOYKA COCTOMT W3 HECKOJIBKMX Yacted — 1)
KOKETKH (IIpsiMasi, C IEKOPATUBHBIMH JIMHUAMH IO
HU3Y, C JIOTIOJHHUTEIBHBIMH AETAISAMHU U T.1.), 2)
BEPTUKAJIbHBIE,  TOPU30HTAJIbHBIE  WICHEHHS
OOKOBBIX, LEHTPAJbHBIX YacTed IOJOYKH; 3)
CIMHKAa C€O CpeJHUM INBOM, a TaKkke ¢
BEPTHUKAIBHBIMH, TOPU30HTAIBHBIMH WICHEHUSIMHU
0okoBBIX uyacTed. Takum 00pa3oM, NMpUMEHEHHE
Teopun rpadoB M (QOPMUPOBAHHE OJESKIBI W3
KOXH u3 KOHCTPYKTHBHBIX  3JIEMEHTOB,

158

METOJIbI pabOTHl KOHCTPYKTOPOB.

3axnrouenue, 6v1600b1

B pesynbrare uccienoBanue 4epe3 CUCTEM-
HBI TOAXOJN, OOBEMUHSIONINA KOMITO3HUIIHIO,
U3aiiH, CTHJIEBOE pEIIeHHE KaK eIWHOE IEeNoe,
BKJIIOYasi CBOMCTBA, CIIEIU(UKY U XapaKTEPUCTHKY
KOXH JUISI ONEXAbl B BHJE OIHMCAHHOMN
“H()OPMAIMOHHON  MaTeMaTH4eCKOW  MOJEIH
[MO3BOJIWJIO HAWTH ONTHMAalbHOE pEIHIeHHe Ha
OCHOBE UMIIPECCUBHOM 3KCIIEPTHOMN OLICHKHU.

dopmanuzanus mpouecca co3laHus JT000n
OJICKIbl KaK CHUCTEMBbI, BKIIOYAIOIICH BBIIICYKa-
3aHHbIE MOJIENbHbIE KOMIIOHEHTHI, TIO3BOJISET
YCKOPUTh TMPOIECC TBOPYECKOTO JIOCTHKEHUS
MOCTaBJICHHOM [eNd IyTEeM HCIIOJIb30BaHUS
Teopuu rpados.
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HNK-CIHEKTPOCKOIMNYECKUE UCCIIEAJOBAHUS CTPYKTYPbI TEKCTHJIBHBIX
MATEPHUAJIOB, OKPAIIEHHBIX TPUPOJHBIMHU KPACUTEJISAMHA
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Pecny6auka Kasaxcran, Tapas, yia ToJie 6u, 60
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DiekTpoHHasl 0YTa aBTOpa-Koppecnonaenta: elvira-ermek-@mail.ru*

Jannaa paboma noceéauiena Uccie008anUI0 603MONCHOCHEN UCNOIb308AHUA IKCIMPAKIMOE PACMEHUIl O
OKPAWIUGAHUA MKAHEll, C UENAbl0 NOGbIUEHUA IKOJOZUYHOCMU U YCMOUYUEOCMU OKPACKU NO CPAGHEHUIO C
MPAOUYUOHHBIMU CUHMEMUYEeCKUMU Kpacumenamu. B kauecmee ucxoonozo mamepuana onsa uccineooganusn 6wl
6bIOPAH IKCMPAKM JHCY3ZUHA, KOMOPBLI 0071a0aem ApKUMU Kpacawumu ceoiicmeamu. OcHoeHoul yenvio padomol
Aenaemca OyeHKa IPgekmugHocmu  paziUyHLIX MEMO008 OKPAWUGAHUA MKAHEN ¢ UCHOIb308aAHUEM
PaAcmumenbHulX IKCMPAKMOE8, @ MAaKHce uzyieHue cnocodo8 yayuuienus cmoiuKkocmu ygema nymem npumeHeHus
APUPOOHBIX U CUHMEMUYECKUX (QUKCUPYIOWUX a2eHmOo8, MAKUX Kak keacuyvl. Memooonozus ucciedoeanus
8KJII0UAe 8 Ce0s IKCMPAKUUIO KpAcumeell U3 pacmeHnus, HaHecenue IKCMpAaKma Ha MKAHU U RPUMeEHeHue K8ACU08
0N yayumenus cmoukocmu. /Ina ananusa usmeHeHuil cmpykmypol mKaHeil u Kpacumeneil UCRO1b3084UCh MAKUe
Memoovl, Kak un@paxpacnaa cnekmpockonua (HK-cnekmpockonus), a makyce 6u3yanvHas OUEHKA
UHMEHCUGHOCIU U YCIMOUYUGOCIU UBeMA NPU DPA3TUYHBIX YCA06UAX (CmupKa, éo3deiicmeue ceéema u m.o.).
Pe3ynomamut  uccinedoeanus NOKA3aau, YMoO IKCHMPAKMbBL HCY3ZUHA MO2YM  CAYMHCUmMDb IPPexmuenvimu
HAmMypanbHLIMU Kpacumeniamu, a 000aeieHue Keacuos 3HAUUMENbHO YAYUUIaen UX CMOUKOCMb, 0COOEHHO npu
ONlUmMenbHOM KOHmMAaKme ¢ 60004 U coinedyHvim céemom. Hccnedosanue noomeepouno 6blCOKyI0 nepCcneKmueHocms
UCNONIb306AHUA PACMUMENbHLIX IKCMPAKMO8 68 MEKCMUIbHOU NPOMBIUAEHHOCMU, YMO Chocobcmeyem
COKpAujeHul0 UCNOIb306AHUA CUHMEMUUECKUX XUMUKAMOE U YIAYUUIEeHUI0 IKONO02UUECKOU YCmouyueocmu
npouszeoocmea. Bknao pabomul 3axkniouaemcea é pacuiupeHuu 3HAHUI 0 RPUMEHEHUU RPUPOOHBIX Kpacumenell, a
makoice 8 papadomke Memoo08 NOGvIUEHUA UX IKCHIYAMAUUORNBIX Xapakmepucmuk. Ilpakmuyeckoe 3nauenue
padomul 3aKIOUAENICA 8 603MONCHOCHU GHEOPEHUA NONYYEHHBIX Pe3YibMmamos 8 HPou3e00Cmeo IK0N02UYECKU
YUCMBIX U CMOUKUX MEKCMUNbHBLIX U30eUll, Ymo umeem 001buioe 3HAYEHUE ONA YCHIOUYUBO20 PAZCUMUSA
NPOMBIUTIEHHOCIU.

KuarueBble ci10Ba: OKpalmiMBaHMe TKaHeH, IKCTPAKTbI, HATYPaJbHbIe KPACHTENH, CTOMKOCTH
uBera, pukcupyromue arentsl, UK-cnekrpockonus.
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TABUTU BOAYJIAPMEH BOAJIFAH TEKCTUJIb MATEPUAJIJAPBIHBIH
KY¥PbBUIBIMbBIH UK-CIIEKTPOCKOIIUAJIBIK 3EPTTEY

'K. BEKTAEB, *3.E. CAPBIFAEBA*, *P.III. MUP3AMYPATOBA
'B. AB3AJIBEKYJIBI,*T".T. OPA3, *M.1II.1IIIAPJAPGEK,
‘@.P. TAIIMYXAMEJIOB, *P.T. KAYBIMBAEB

(*M.X. Jlynatn aTeinaarsl Tapas ynusepcuTeri,

Kaszakcran Pecnmy6auxacsi, 08000, Tapa3, Tese 6u kemur., 60
’M.Oye30B aThingarbl OHTYcTiK Ka3akcTan yHuBepcuTeri,
Kaszakcran Pecniy6aunkacel, 160012, IIIbIMKeHT K., Toyke XaH AaHF.,5)
ABTOP-KOPPECTIOHICHTTIH AJIEKTPOH/IBIK TIomTackr: elvira-ermek-@mail.ru*

Byn srcymoic 0acmypni cunmemuKkaivlK 60AblUtMAPMEH CAIBICIBIPRAHOA IKONOUATBLK MA3AIbIK NEeH MyC
MYPaKmolibl2blH  JHCAKCAPMY MAKCAMBIHOA MAmanapovl 00ay yulin O0CiMOIK Cbl2bIHOBLIAPLIH  NALOANAHY
MYMKIHOIKmepin 3epmmeyze apHanzan. 3epmmeyoin, 6acmanksl Mamepuansvt peminoe auvlk, 60a2vlui Kacuemi oap
JHCY32iH CHI2BIHOBICH MAHOANObl. JKymovicmuly Heci3zi MakKcamvl — OCIMOIK Cbl2bIHOBLNAPLIH RANOANAHA OMbIPLIN
Mmamanapovt 60ay0blH, IpmMypJi 20icmepiniy muimdinizin dazanay, COHbIMEH KAMap anioMuHu CUAKMbL MAOUU HCIHE
CUHMEMUKANBIK OeKimKiumepoi Ko0aHy apKbliibl myc mypaKkmulibleblH apmmulpy Hcon0apuli 3epmmey. 3epmmey
a0icmemeci ocimoikmen 00a2vluimapobl aayobl, CblbIHObIHbL MAMAA KOJOAHYObL JHCIHe mO3IiMOIniKkmi yncaxKcapmy
YWwin aniomunuiioi Konoanyovl Kammuowsl. Mamanap men 60a261utmapobly, KYpolisiMblHOa2bl 032epicmepoi manoay
yuwin ungppaxwizoin cnekmpockonus (MK-cnekmpockonus), conoait-ax mypii s#ca20aunapoazel myc KapKslioblblol
MeH MYpaKmoliblebll GU3YANObL 0azanay (Jcyy, HeapvlKmuvly cepi dHcane m.0.) cuakmol adicmep Koaoanwvliobl.
3epmmey nHamudicenepi KOPCemKeHoell, JHCy32in Col2blHObLAAPL. MUIMOI madueu doavlwmap peminoe Kvizmem eme
anaovl, an aIOMUHUOIL KOCY 01apobly 0epikmizin, acipece cymen Jcane KyH cayiecimen y3axK yaxkwvlin 0aiianvicma
0onzan  Kezoe aumapaviKmai JcaKcapmaovl. 3epmmey MOKbIMA OHEPKACIOiHOe OCiMOIK  Cbl2bIHObLIAPLIH
nanidananyoOvly Heo2apol aneyemin pacmaovl, Oyan CUHMEMUKANLIK XUMUAIBIK 3ammaposl Raioananyosl azaimyza
JHcane OHOIpicmiN  IKONOCUANBIK MYPAKMbBLILIZLIH  apmmulpyea Komekmeceoi. Kymvicmuly yneci maéuzu
Ooazvlimapobl Konoawy mypanst 0inimMoepin KeHeiimy, COHbIMEH Kamap onapovly OHIMOLIIK CURAmMmMAamManiapoii
Jcakcapmy 20icmepin 23ipney 6onvin maowvinadvl. Kymvicmovlly NPAKMUKATLIK MAHbI30bLIbIZLL OHEPKICINMIK
mypaKmol 0amybl YuiiH yaKeH MAHbI3bl Oap IKONOZUANBIK MA3d HCIHE MYPAKHIbl MOKbIMA OYilblMOapovli oHOIpyze
ANbIHEAH HAmMUdICceNePOi enzizy MyMKIinodici 601b1n maovlIadwl.

Herisri ce3gep: matagapasl 001y, CBHIFBIHABLIAP, Ta0MFU 0osyJap, TYC TYPAKTbLIBIFBI,
oekitkimrep, UK-cnexkTpockonus.

IR SPECTROSCOPIC STUDIES OF THE STRUCTURE OF TEXTILE
MATERIALS DYED WITH NATURAL DYES

K. BEKTAYEV, E.E. SARYBAYEVA*, ?R.SH. MIRZAMURATOVA
'B. ABZALBEKULY, *G.T. ORAZ, *M.SH. SHARDARBEK,
'F.R. TASHMUHAMEDOV, 'R.T. KAUYMBAEV

(*Taraz University named after M.Kh. Dulaty,
Kazakhstan, Taraz, Tole bi str., 60
2M. Auezov South Kazakhstan University,
Kazakhstan, 160012, Shymkent, Tauke khan Ave, 5)
Corresponding author e-mail: elvira-ermek-@mail.ru*

This work is devoted to the study of the possibilities of using plant extracts for dyeing fabrics, in order to increase
the environmental friendliness and stability of colouring in comparison with traditional synthetic dyes. Jujugine
extract, which has bright dyeing properties, was chosen as the starting material for the study. The main objective of
the work is to evaluate the effectiveness of different methods of dyeing fabrics using plant extracts, and to study ways
of improving colour fastness by using natural and synthetic fixing agents such as alum. The methodology of the study
includes extraction of dyes from the plant, application of the extract to fabrics and application of alum to improve the
fastness. Methods such as infrared spectroscopy (IR spectroscopy) and visual assessment of colour intensity and
stability under different conditions (washing, exposure to light, etc.) were used to analyse changes in fabric structure
and dyes. The results of the study showed that jujugin extracts can serve as effective natural dyes, and the addition of
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alum significantly improves their durability, especially in prolonged contact with water and sunlight. The study
confirmed the high prospectivity of the use of plant extracts in the textile industry, which helps to reduce the use of
synthetic chemicals and improve the environmental sustainability of production. The contribution of the work is to
expand the knowledge of the use of natural dyes, as well as to develop methods to improve their performance
characteristics. The practical significance of the work lies in the possibility of implementing the results obtained in the
production of environmentally friendly and resistant textile products, which is of great importance for the sustainable

development of the industry.

Keywords: textile dyeing, extracts, natural dyes, colour fastness, fixing agents, IR spectroscopy.

Beeoenue

AKTyaJbHOCTh MCCIIEZIOBaHUSI 00YCIIOBJICHA
pacTyIINM MHTEPECOM K 3KOJIOTHYECKU YHCTHIM U
0e30macHbIM TEXHOJIOTHAM, OCOOCHHO B TaKHX
06J'IaCT$1X, KaK TCKCTWIbHAasd MPOMBIINIICHHOCTD,
rIe TPaJUIHOHHBIE METOJBbl OKPAIIMBAaHHSA C
IIPUMEHEHUEM CHHTETUYECKUX KpACUTENIEed HaHO-
CAT BpeA HE TOJBKO OKpYXKaIIIe cpene, HO U
37I0POBBIO YeJOBeKa. B mocnenHue necaTuneTns
HaOMIOaeTCs TEHICHIMS K IIOMCKY ajbTepHa-
THUBHBIX METOO0B OKpalIruBaHus, KOTOPKIC
UCTIONB30BAIM OBl NIPUPOJIHBIE KOMITOHEHTHI,
TaKHE€ KaK pACTUTENBHBIE OSKCTPAKTBL, YTO
COOTBCTCTBYCT IMpUHOUIIaM yCTOfI‘IHBOI‘O
pasBuTHs u 3Kojoruu. OpHako, HECMOTpsl Ha

3HAYHUTENILHBIC ~ YCUIIUS  YYEHBIX,  BOMPOCHI
3¢ (HEeKTUBHOCTH, CTOMKOCTH W BHEAPCHHS
PacTUTEILHBIX KpacuTese B MacCOBOE
MPOM3BOJICTBO 0CTarOTCsI HEIOCTATOYHO
HCCIIETOBAHHBIMU.

Boibop TeMBI JaHHOTO  HCCIIEAOBAHHS
000CHOBaH HEOOXOIMMOCTBIO IIOMCKAa Ooliee

0e30MacHbIX ¥ OSKOJOTHYHBIX pEeIIeHHHA IS
TEKCTWIBHOU OTpaciu. B mociennue roasl pacter
HUHTEpEC K HCIIOIL30BAHUIO MIPUPOTHBIX
KpacuTeliel, TaKMX KakK OKCTPaKTHl pPacTEeHHH,
KOTOpBIE O0JIAZIAf0T HE TOJBKO MPHUBIIEKATEIHHBIM
BU3yalbHBIM  3((deKToM, HO U  MCEHBIINM
HETaTHBHBIM BO3JeHCTBHEM Ha mpupoay. OxHako
MHOTHE U3 TaKUX DKCTPAKTOB, HECMOTPSI Ha CBOH
JIOCTOMHCTBA, UMEIOT HEJIOCTATOUYHYIO CTOUKOCTb,
YTO MPEMATCTBYET UX IMUPOKOMY NMPUMEHCHHUIO B
npou3BoacTBe. OOHUM U3 BO3MOXHBIX MyTeH
YIyYIIEHUS 3TUX  XapaKTePUCTHK  SIBJIICTCS
HCIIOJIb30BAHUE  PA3IMYHBIX  (PUKCHPYIOIINX
areHTOB, TAKUX KaK KBAaCIbl, KOTOPHIE CIIOCOOHBI
3HAYUTEIHLHO MOBBICUTH JIOJITOBEYHOCTh OKPACKHU.

Iensro nccaemoBaHus SABISICTCS pa3paboTKa
3((HEeKTUBHBIX METOJOB OKpalllUBaHWs TKaHEU ¢
WCIIOJIb30BAHUEM DKCTPAKTOB PACTCHHIA, a TaKXkKe
yIIy4IIEHHe CTOMKOCTH IMOJYUYEHHBIX I[BETOB C

IIOMOINBI0 ~ TPHPOJHBIX W CHHTCTHYECKHX
(¢ukcupyrommx areHToB. B paMkax naHHOU
paboTel  TpenmonaraeTcsi M3y4eHHWE  CBOWCTB

PACTUTCIIBHBIX J3KCTPAKTOB, TAKHMX KaK 3KCTpPaKT
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KY3THHA, WX BO3ACHUCTBHA Ha TEKCTUJIBHBIC
Marepuaigbl, a TaKKe METOJbl ONTUMH3AINN
mpornecca OKPAlIMBaHMS ISl TOBBINICHUS €ro
3¢ hekTUBHOCTH.

Js  AOCTHXKEHHMS TOCTaBJICHHOW  I1I€NIH
HEOOXOAMMO  DEIIUTh  CIEAYIOUIHE  33/1a4u:
U3yYUTh COCTaB OKCTPaKTa JKy3TMHA H €ro
OKpalllMBaIOIIME  CBOWCTBa, pa3paboraTh U
MPOTECTUPOBATH PA3IINYHBIE METO/IBI 3aKPETUICHHS
[BETa, a TAaK)Ke IPOBECTH AaHAIMN3 CTOMKOCTH
OKpAaCKH IIPH pa3IMYHbIX YCIOBUAX SKCILTyaTallunu
(Hammpumep, cTUpKa, COTHEYHOE Bo3jelcTBue). B
pabore OynyT WCTIOTTB30BaHbBI METOTBI
XUMHYECKOT0 aHalln3a, BKIOYas WHPpPaKpacHYIO
CIEKTPOCKONHIO W BH3YaJIbHYIO  OIEHKY
W3MEHEHHS [IBETA ¥ CTPYKTYPHI TKAHEH.

l'umoreza wuccnemoBaHusl 3aKIIOYAETCsS B
TOM, 4YTO O3KCTPaKTbl PACTEHUH MOTYT CIY’KUTb
YCTOWYMBBIMH W O€30IIaCHBIMH KpAacHUTEISIMH, a
no0aBieHre (UKCUPYIONIMX areHTOB, TaKUX Kak
KBacCIibl, 3BHAYUTCIIbHO YJIYUIIacT HUX CTOMKOCTh U
ACJIa€T BO3MOXHBIM KX HIMPOKOC NMPHUMCHCHHUE B
TEKCTHUJILHOM NPOMBIIIIIEHHOCTH.

3HaueHue pabOThl COCTOUT BO BHECEHHH
HOBOTO BKIajJia B O0JacTH  HCIIOJIB30BAHUS
NPUPOTHBIX MaTepuajoB ISl  TEKCTHIBHOTO
OKpallMBaHMs, a TAaKKE B CO3MaHUHM HOBBIX
METOJI0B, KOTOPBLIC IIOMOI'YT CHHU3UTH BPEAHOC
BO3JICHCTBHE XMMUKATOB Ha OKPY)KAIOIIYIO CPEIy

n IIOBBICUTH yCTOfI‘{HBOCTL OKpaCKH Ha
TCKCTHIJIBHBIX Marepuaiax. HpaKTI/I‘-IeCKaH
3HAYUMOCTD HUCCIICJOBaHUA 3aKJIIO4acTCA B
BO3MOXXHOCTHU MNPUMCHCHUA MOJIYYCHHBIX

pe3yNbTaTOB B TPOM3BOJICTBEHHBIX IPOIECCax,
YTO CIIOCOOCTBYET DKOJOTHYECKH YHUCTOMY W
9KOHOMHYECKH 3()()EKTUBHOMY IPOU3BOJACTBY B
TEKCTUJIBHON MPOMBIIIJIEHHOCTH.

Ocoboe BHUMaHHE YJEISETCS ONTHMHU3AINN
[apaMeTpOB  OKpAaIMBAaHUS I JTOCTHIXKECHUS
MaKCUMAJILHOW CTOWKOCTH IBETa HAa Pa3IM4HBIX
TUNAx TkaHed u npumeHeHuto MK-cnekrpockonnu
JUIl aHAJIN3a XUMWYECKHMX HM3MEHEHHMH B TKaHIX
rocJie okpammBanusl. ViceciaenoBanye HarpaBieHo Ha
pa3paboTKy SKOJOTMYECKH YHCTBIX M YCTOWYIHMBBIX
METO/IOB  OKpAIIMBaHWS, YTO  CIOCOOCTBYET
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YIy4OICHUIO ~ TEXHOJOTMM B TEKCTWJIBHOU
MIPOMBILIUIEHHOCTH, COKPAIIEHUIO HCHOIb30BAHUS
CHHTETHUECKHX  KpacuTeleldl U YIy4IleHHIO
(YHKIMOHAIBHBIX XapaKTEPUCTHK TKAHM.

B mnocnennue necarwietus HabmaromaeTcs
pocT HHTEpeca K HaTypaJbHBIM KpacUTENIM,
00YCJIOBIEHHBIN 3KOJOTHYECKUMU M 3J0POBbE
cOeperaloiuMM TEHACHLIUAMU B IIPOU3BOJCTBE
TeKcTuiIs. CUHTETUYECKHE KpacUTeNIu, HECMOTPs
Ha CBOIO JeIIEeBU3HY u LIMPOKOE
pacnpocTpaHeHue, 00Jaa0T PSIIOM HEJOCTATKOB,
BKJIIOYas  TOKCMYHOCTb M TPYJHOCTH B
yTuiau3anuu. B 3TOM  CBA3M  HaTypasbHbIE
KpacuTel!, TaKHe Kak >Ky3THH, HHINTO, KypKYMUH
U JPYTHE PACTUTENBHBIE JKCTPAKTHI CTAHOBSITCS
MIPUBJICKATEIBHON anbTepHATHBOM. OJHAKO IS
oOecriedeHUs]  KadyecTBa U JOJITOBEYHOCTH
OKpallUBaHHUA TKaHEH HEeoOXOOUMO [eTaJbHO
HU3YUUTHL MNpPOHECC HX MNPUMCEHCHUA KU MCTO/bL
aHanmm3a. B 9TOM KOHTeKcTe HH(ppaKpacHas
cnektpockormst  (MK) mpencrasmser  coboit
MOILHBIM HHCTPYMEHT I aHAJIN3a XMMHUYECKOTO
COCTaBa OKpAIICHHBIX TKaHEH W HACHTU(UKAIMU
KOMITOHEHTOB HaTypaJIbHBIX KpaCUTEIEH.

OkpamuBaHuE TKaHEHd  HaTypaJbHbIMU
KpacuTelnsIMUA SIBISIETCA OJHOM W3 JAPEBHEUIINX
MpaKkTUK, KOTOpas HE TOJBKO  OTpaxkaeT

KyJIbTYpPHBIE TpPagullid, HO U CIOCOOCTBYET
SKOJIOTUYECKOW YCTOWYMBOCTH B TEKCTWIHHOMN
npoMbluieHHOCTH. [IpupoiHbie KpacuTeNnu, Takue
KakK >Ky3THMH U KBaclbl, UMEIOT sl IPEUMYILECTB,
BKJIFOUasi 0€301MacHOCTD ISl 37I0POBbsSI YeJIOBEKa U
MUHUMAJIbHOE BO3JICUCTBUE Ha OKPYXAIOILYIO
cpeny. CoBpeMeHHbIE HCCIIEIOBAHUS
(dboxycupyroTcsT Ha  yIy4IIEHHH TEXHOJIOTHH
OKpalllMBaHUs, YBEJIWYEHUU CTOMKOCTH IIBETa U
WCIIOJIb30BAaHUM  PAa3JIMYHBIX  (PUKCHPYIOIINUX
areHTOB, TaKMX KaK KBacuUbl, IS YIy4IICHUS
Ka4yeCTBA OKpAILIUBAHUA.

Ky3ruH kak HaTypadbHBIM KpacuUTEb —
3TO OJWH W3 Hauboliee M3BECTHBIX HATYpPaJIbHBIX
Kpacutesel, Moiay4yaeMbIX U3 JHCThEB PACTCHUM.
HccnenoBanusi mMoka3bIBalOT, UYTO KY3TUH MOXKET
OBITh HCIIONB30BAH JUIA TONYYCHHS DPa3INIHBIX
OTTEHKOB OT JKENThIX JO KOPUYHEBBIX, B
3aBUCUMOCTH OT KOHILIEHTpallUM W BpPEMEHU
Bo3jeicTBUs. KauecTBO okpaliMBaHus 3aBUCUT OT
MHOTUX (aKTOpPOB, TaKMX KaK COCTaB TKaHH,

TeMIIEpaTypa BOJbl W  BpeMs 3KCTPaKLUHU
MMMTMEHTA.
B wuccnegoBanmm [1] paccmatpuBaercs

MpPUMEHEHHE SKCTPAKTA ’Ky3THUHA JUIs OKPAIIUBAHHS
TEKCTWIILHBIX MarepuanoB. OeHeHb! ONTUMAIbHBIE
YCIOBUSL IS OKCTPAKIWK TIMTMEHTAa W BIMSHHE
pa3InYHBIX (PaKTOPOB HA CTOMKOCTD 11BETA.
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Hpyroe wuccrnenoBanue [2] TOCBSIIEHO
9KOCHUCTEMHOM OKpacKe TKaHEeW U3 XJIOMKa ¢
HCIIOJIb30BAaHUEM 3KCTpakTa Ky3ruHa. OICHEHBI
MEXaHW3Mbl OKPAIIMBAHUA U METOMBI YIIyUIIECHUS
CTOMKOCTH LIBETA.

Ksacupl mpumensitoress i pukcanum
HaTypajJbHBIX KpacuTeled Ha TKaHAX, OHHU
YCUIMBAIOT TIIyOMHY 1LB€Ta U  IIOBBIIIAIOT

YCTOMYMBOCTh TKAHW K BHEIIHHM BO3JCHCTBUSIM,
TaKUM Kak CBET, CTUPKa ¥ XMMUYECKHE BEIIECTBA.
KBacupl WrparoT BaKHYIO POJIb B CTAOMIIBHOCTH
OKpAaIlINBaHUS TKaHEeH, 0coOeHHO npu
HCTIONB30BaHUM TaKUX KpPACHTENEH, KaK KYy3THH.
W3BectHa paboTa, KOTOpas OMHUCHIBAET HE TOJIBKO
CIOCOOBI  HMCHOJB30BAHUS — QMIOMHHHEBBIX U
JKENE3HBIX KBACIOB KaK (PUKCHUPYIOIIUX arcHTOB
JUISl HaTYpaJbHBIX KpacuTeled, HO M OOBSICHSIET
MexaHM3MbI UX (hukcanmu. B cratee 00cyxaatoTcs
XUMUYECKHE pEeaKlUH, KOTOphIe MPOUCXOMASAT
MEXIY KBacllaMH M KpacHTEISIMHU, YIydluas
cToiikocTh oOKkpammBanus [3]. B paborte [4]
paccMaTpuBaeTCsl UCIIOIb30BaHNE ATIOMUHHEBBIX
KBAacCIOB JJIs1 (PUKCAIMY [BETa MPH OKPAIIUBAHUU
TKaHeH M3 MIePCTH HATYPATBHBIMUA KPACHTEIISIMH.
Onenenpl 3(QQeKTsl pa3HBIX  KOHIICHTpAIHi
KBAacCI[OB Ha L[BET U €0 CTOHKOCTb.

Onal u gpyrme B CBOEM HCCIENOBAHMM
AHAJIM3UPYIOT CBOMCTBA TKAHEH W3 LIEJUTIOI03HBIX U
OCJIKOBBIX BOJIOKOH, OKPAIlIEHHBIX C HCIOJIB30Ba-
HMEM OKCTpaKTa W3 JIUCThEB TPEIKOro opexa.
Pe3ynbTaThl MOKa3allk, YTO IKCTPAKT U3 JIMCTHEB
TPEKOTO  opeXxa MOXeT ObITh  APQPEKTUBHO
UCTIOJIL30BaH JIJIsl OKPAIIMBAHUS KAK XJIOMKOBBIX, TAK
W IIEPCTAHBIX TKaHEH, NpH 5TOM Ha IIEPCTH
HaOJI0AeTCsl TN Pe3yJIbTaT O HACHIIICHHOCTH
neta. OJHAKO, TMPU OKPAIIMBAaHUK XJIONMKOBBIX
TKaHeM, MpoIecc OKa3aJcs MEHEe YCTOMIHBBIM, YTO

yVKa3blBa€T Ha HEOOXOIWMOCTh  ONTHMHU3AINH
YCIIOBUI OKPAIIMBAHUS I HOBBIIICHNS CTOMKOCTH
eeta [5].

B apyrom uccienoBanuu Onal et al. b1
M3YYeH MPOIeCcC OKpAIIMBaHUs TKaHEH M3 XJIOTKA
W WMIEPCTH C UCIOIB30BAaHUEM IKCTPAKTA I[BETKOB
Hibiscus sabdariffa. 3ot IKCTPAKT
MIPOAEMOHCTPUPOBAJl XOPOLINE pPE3YIbTaThl IO
OKpAIIWBaHHIO, OCOOCHHO MPH UCIOIh30BAHUH HA
HIEpCTAHBIX BOJOKHaX. OJHAKO Ha TKaHIX W3
XJIOTIKA JKCTPaKT TMOKazan ciaalylo CTOWKOCTb
LBeTa, 4TO TpedyeT JOTIOJTHUTENIBHBIX
WCCIIEI0OBAHUHN JUIsl yITyUIIIEHHsT ATOTO ITOKA3aTesl.
Kpome Toro, ncnonp3oBaHue KBacloB (IpOTPaBbl)
TaKKe YIy4yIlano CTOMKOCTh W HACHILEHHOCTb
[[BETA, YTO TOJATBEPXKIAET BaXKHOCTH JIOOABIICHUS
(DUKCUPYIOIINX areHTOB JUIsl IOCTHYKEHUSI Ty UIITHX
pe3ynbratoB [6]. Hemocratkom siBisieTcst ciabast
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CTOHWKOCTBH I[BETa Ha XJIOMYATOOYMaXHBIX TKAHSX,
YTO OrpaHUYMBAET MIMPOKOE HCIONb30BaHHE B
TEKCTUIBLHOU MTPOMBIIIUICHHOCTH u
HEO0OXOIUMOCTH JIOTIOJTHUTENTbHBIX (PUKCHPYIOIINX
areHTOB ISl TIOBBIMIEHHS YCTOWIHBOCTH.

B pabore [7] wuCCAEOYIOT XUMHYECKHC
XapaKTEPUCTUKH PA3IIYHBIX (PpaKIHii SKCTPAKTa U3
KOpBI TPEIIKOTO OpeXa M WX aHTHOAKTePHUAHHBIN
noteHnman. Mcmone3oBaHue ra3oBoil XpomaTorpa-
¢uK 1 Macc-CeKTPOMETPUH TIO3BOJIUIIO MOAPOOHO
M3Y4YHTh COCTaB IKCTpakTa. Pe3ynmpTaThl TOKa3aiu
HaJIMYMe AKTUBHBIX COEIMHEHHH, KOTOpPBIE MOTYT
CITy®HUTh 3()(HEKTUBHBIMU TPUPOTHBIMA KpacHUTe-
JSIMA C JIOTIONTHUTENHbHBIMI aHTHOAKTepHaTbHBIMHU
CBOWCTBAMU. JTO OTKPBIBAET MEPCIEKTUBBI IJIS
HCITONBb30BAHMS SKCTPAKTOB M3 Kopbl Juglans regia
HE TOJBKO B KadyecTBe KpacHWTelleil, HO W Kak
KOMITOHEHT Ui CO3MaHusl  (DyHKIIMOHAJIBHBIX
TEKCTHIBHBIX MAaTEpUaloB C AHTUMHUKPOOHBIMH
CBOWCTBAMH.

B crnenyromem wccnenoBaHWM OBLTH yKe
WCTIONB30BAaHBl  METOABl  ONTHUMHU3AIUN IS
yIy4IIeHUs] Mpollecca OKpaIlIMBaHHs WHIEPCTH C
MCIIOJIb30BAaHUEM 9KCTpakTa W3 Kopbl Juglans
regia. OHu OOHAPYKHJIH, YTO TTaPaMETPhl, TaKHEe
Kak  Bpems  00paboTku, Temrmeparypa WU
KOHIIGHTPAIHsI SKCTPaKTa, CYIIECTBEHHO BIHSIOT
HAa WHTEHCUBHOCTh M  CTOHKOCTh  I[BETA.
Ontumu3anmsi  3TUX  YCJIOBHH  TO3BOJIMJIA
3HAYHUTENILHO TIOBBICUTh Ka4eCTBO OKpAIIWBAHHMS,
YTO TIOATBEPXkJAaeT BAXKHOCTH KOHTPOIS ITHX
(bakTOpoB IS TOCTMKEHHWSI MaKCHMabHBIX
pe3yabTaTos [8].

B npyrom wuccrienoBaHuEM paccMaTpUBArOT
BO3MOXKHOCTh ~ WCIIONIb30BaHUS ~ OTXOJOB  KOPBI
Juglans regia ayst co3manust YyCTOMYHBOTO TIpOIiecca
OKpalllMBaHUs aKpWIOBBbIX TKaHel. Mccnenosarenu
JIOKa3aJii, YTO OTXOMABI MOTYT OBITh UCITOJIH30BaHbI
KaK TIPUPOJHBIA KpacHTeNb, OOECICUNBAIOIINN
XOpOIIIME PEe3yNIbTaThl OKpAIMBaHUSA, TPH 3TOM
MIPOIIECC OKPAIMBAHUS OKa3aJiCsl AKOJOTUIECKH
Oormee  TpHEMIIEMBIM [0  CPaBHEHHIO  C
TPAJUIMOHHBIMHA METOJIAMU. DTH PE3yJIbTAThl MOTYT
CTUMYJIUPOBATh  WCIIOJB30BAHUE  HATYPAITBHBIX
MaTepralioB I OoJjiee YCTOWYMBBIX MPOLIECCOB B
TEKCTIIFHON MPOMBIITUIEHHOCTH [9].

Hcnonb3oBaHue 3KCTPAKTOB HATYPAITBHOTO
MIPOUCXOKICHHS MpeACTaBIseT coboi
MEPCHIEKTUBHOE HANpPaBICHWE B TEKCTUIBHOU
MPOMBIIIJICHHOCTH, OpPHEHTHUPOBAHHOE Ha
9KOJIOTHUECKH YHCThIE M O€30IacHbIE METOJIbI
okpamBaHus. XOTS Ha JAHHBIH  MOMEHT
CYIIECTBYIOT  ONpEJIeJICHHbIe  MPOOIeMbl ¢
YCTOWYHBOCTHIO [BETA, 0COOEHHO Ha
XJIONYaTOOYMaXXHBIX ~ TKAaHAX,  ONTHUMH3AIHS
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MPOIIECCOB, BKIIOYAs HCIOJB30BaHHE KBACI[OB H
Opyrux  (GUKCHPYIOUIMX  areHTOB,  MOXET
3HAYUTENIFHO YINYYIINTh pe3yibTaThl. Hapsmy c
9KOJIOTHYHOCTHIO, aHTHOAKTepHAlIbHBIC CBONCTBA
HEKOTOPBIX ~ DKCTPAKTOB  PA3IMYHBIX  BHJIOB
pacteHuit OTKPBIBAIOT JIOTIOJTHUTEIIEHBIC
BO3MOXXHOCTH JUTSI pa3paboTKu (pyHKIIMOHATBHBIX
TEKCTHIBHBIX MaTEPHAIIOB.

UK-cniekTpockonusi  MCIONB3yeTcsl Ui
OmpefesieHHsT ~ XUMHUYEeCKUX  H3MEHEHHH B
CTPYKType TKaHU TIOCIE OKpallMBaHUS. ITOT
METOJ TI03BOJISIET BBISIBUTH XUMHUUECKUE PEAKIIUH,
MPOUCXOSIIUE IPH B3aMMOIEHCTBUN KpacuTemen
C BOJIOKHAMHU TKaHW, a TaKXke OOBSICHHUTh
MeXaHu3M (UKCAMU KpacuTens Ha TKaHH.
BropeiM HampaBieHHEM HCIOIB30BAHHUS METO/A
SIBIISICTCSL aHAIM3 XUMHUYECKOTO COCTaBa TKaHU IO
U TIOCIIC OKPAITMBAHUSL.

IIpoBenennsie  uccnempoBanus  [10,11]
dokycupyrorcs  Ha  ucmosibzoBanuu  FTIR
(nH(paKpacHOW CIIEKTPOCKOMUH) IS HW3YYCHHS
B3aUMOJICHCTBUS MEXTY HATYypaTbHBIMU
KpacHUTENsIMH, TKaHAMH ¥  (QUKCHPYIOIIMMHU
areHTaMd. JTO TMO3BOJSIET TOYHO ONPEICNIATh
XUMHYECKUE TPYIIbI, YIaCTBYIONIME B MpoIecce

OKpAaLINBaHUsL.
OnHoM 13  BaXHEHIIMX  XapaKTEePUCTUK
OKpAIlIEHHBIX TKAHEH SBJSETCS YCTOMYHMBOCTh

okpacku. CTOWKOCTb 3aBHCHT OT MHOTHX (DaKTOPOB,
BKJIFOYass KAueCTBO KPACHTENs, HCIIOJIb3yeMOi
IIPOTPABBI ¥ TEXHOJIOTWU 00paboTku. MccnenoBanus
B O3TOW 00JacTH TIOKa3bIBAIOT, 4YTO KBAaCIIbI
3HAYUTENILHO YJIYYIIAlOT YCTOHYMBOCTH OKPACKH,
MpeAoTBpamias e€ BBHIIBETAaHHE W YXY/IICHUAE
Ka4ecTBa.

Crnenyromme HCCIICIOBaHMS [12,13]
YACISIOT BHUMAHHE H3MEPEHUIO YCTOHYMBOCTH
OKPACKH K JIEHCTBHIO Pa3IMIHBIX (DaKTOPOB, TAKUX
KaK CBET, MHOTOKpaTHasi CTUPKa ¥ MEXaHUYECKOE
BO3JICIICTBHE.

HecMmoTpss Ha OYeBHIHBIE SKOJOTHYECKHE
MIPEVMYIIECTBA  HCIONB30BAHUS  HATYPAIBHBIX
KpacuTeJieH, CYIIECTBYIOT U BbI30BbI, CBSI3aHHBIC C
WX TPUMECHEHHWEM, Takhe Kak CJIIO0XHOCTb
JIOCTHKCHHUS CTAOMIBHBIX M SPKUX OTTEHKOB, a
TaKKe MpoOJIeMbl C MPOLECCOM MacCOBOTO
mpomsBoacTBa  [14,15]. Tem He  MeHee,
MIPUMEHEHUE HaTypalbHBIX KpACUTEJEeH Ha OCHOBE
9KCTpPaKTa  pPa3JIMYHBIX  YacTed  pacTeHHs
Calligonum u ucronb30BaHKMe KBACIIOB B KAYECTBE
IIPOTPABBI MOXKET OBITH PEUICHHEM ITHX MPOOIEM.

Mamepuanst u memoowvl uc1e006anuil

B kaudectBe OOBEKTOB  HCCIELOBAHMUS
HCITIOIb30BAJIMCH CIeNyIONNEe  TEKCTHIbHEBIE
MaTepuabl:
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e JxuHCOBas TKaHb — IUIOTHas TKaHb,
N3BECTHAsl CBOEH MMPOYHOCTHIO U JOITOBEYHOCTHIO,
4acTO HCIOJIb3yeMasi Ul M3TOTOBJIEHUS JeTaneil
Bepxa oOyBH.

e  Crpeiiu-TKaHb — TKaHb C T0OABICHHEM
3JaCTHYHBIX BOJIOKOH, oOecneunBaroias
BBICOKYIO PAaCTSDKUMOCTh U KOM(OPT B HOCKE.

e XjomkoBas TKaHb — CTaHJAapTHas
TKaHb, UCIIOJIb3yeMas B TEKCTUIBHON
MIPOMBIIIJICHHOCTH.

JU1d okpaluBaHus TKaHEW HCIIOJIB30BAINCh
9KCTPAaKTHl M3 pa3IM4yHBIX 4YacTed pacTeHMs
xy3ruH (Calligonum): nucTesi, BETBU 1 KOPEHB.

[Ansg  ynydileHHss CTOMKOCTH  OKpacKu
MIPUMEHSINCH AIIOMOKAJIMEBbIE KBAaCIIbl, KOTOpPbIE
HCIIOJIb30BANIMCH B KAUECTBE MPOTPABBI.

[ns u3ydyeHuss XMMHYECKUX U3MEHEHHUU B

CTPYKType  TKaHed  Mocje  OKpallMBaHUS
HCIIONIb30BAJICS HUK-Oypoe CIIEKTPOMETP
Shimadzu IRPrestige-21 ¢ mpucTaBKOiA

HapyIIEHHOTO MOJHOTO BHYTPEHHETO OTPa’KCHMS
(HITBO) Miracle ¢pupmsi Pike Technologies. Otor
npubop Ob1  BeIOpaH Onaronmapss BBICOKOW
TOYHOCTH Y BO3MOXKHOCTH aHallM3a 00pasIoB Oe3
NpEABApPUTEILHON IOATOTOBKM U pa3pylLUEHUs
CTPYKTYpBI, —YTO OCOOEGHHO  ymoOHO  JyIs
HCCIIEI0BaHNS TEKCTWIBHBIX MaTEPHAJIOB.

Jns vccmemoBanus ObLIN MTOATOTOBICHEI 10
00pa3loB TKaHW, OKPALICHHBIE DKCTPAKTAMH U3

102

wr ]

T T T T T T T T T T T T T T
500 3300 3000 2000 2400 2100 1950 1800 1650 1500 1350 1200 1050 90 750

T
0
1 (ATR Mirack) B

micteeB  pactenmst  Calligonum, xak ¢
no0aBICHHEM TMPOTpaBbl, Tak H 0e3  ee
UCIIOIB30BaHMs. AHanu3 00pasnoB Tkanu Ha K-
dypbe  CIEKTPOMETPE  TPOXOAMI  0e3  HX

TIPEABAPUTEILHOTO H3MEIBUCHUS I 00PabOTKH.
CkanupoBanue  0o0pasloB  MNPOBOAMIOCH B
muamnaszone 4000400 cm™! ¢ pa3pemenueM 4 cm !
B peXHUME TPONMyCKaHWsi. MeTo[ ITO3BOINIT
MOJTy4aTh CHEKTPHI C BBICOKUM Pa3pelieHreM, 4To
obecreunsio TOYHYIO HUACHTU(PHUKALINIO
XUMHYECKAX U3MEHEHHH B CTPYKTYpE TKAaHU MOCTIe
OKpAaIllNBaHHUS.

Pe3ynomamut u ux oocyricoenue

Ilpu aHanmu3e TKaHeH, OKpalIEHHBIX
HaTypaNbHBIMH KPAcCHTEISIMH, OBLIH TTONYYEHBI
XapakTepHble crieKTpsl B obmactu 1600-1800 cm™,
YTO COOTBETCTBYET NMPUCYTCTBHIO KAPOOKCIITEHBIX
Tpyon ¥ JOpYruxX (QYHKIHOHANBHBIX TPYIII,
XapaKTepHBIX IJIs1 PACTUTENBHBIX KpacuTeneil. ITu
PE3YIbTAaThL MMOATBECPIKAAIOT IMPUCYTCTBUC
HaTypalbHBIX  KOMIIOHEHTOB W  TIO3BOJISIFOT
BBICTTUTh pa3Mdusi B XUMHYECKOM COCTaBe
TKaHeH, 00paboTaHHBIX Pa3TUYHBIMU
KpacHUTEISIMHU.

Ha pucyske 1 mpeacrasnen HK-cnektp
TEKCTHIBHOTO Marepuania, OKpAIlIEeHHOTO
IIPUPOAHBIM KpacCUuTeCJiEM, IMMOJTy4YCHHBIM n3
Pa3TUYHBIX YacTel pacTeHHUs )Ky3THH.
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Pucynok 1. MK-ciexTp TeKCTUIBHOTO MaTepHalia, OKPaIIeHHOTO MPUPOIHBIM KpAaCUTENIEM, TIONyUYEeHHBIM U3 Pa3IMIHbIX
yacTell pacTeHUs Ky3TUH

a-obpasey Nel (cmpetiu sicecmrutl, OKPAWEHHBLL IKCPAKMOM U3 TUCIbES HCY32UH ¢ 000a6IeHUeM
Keacyos)

0- obpazey Nel(cmpetiy sHcecmKul, OKPAUIEHHBI IKCMPAKMOM U3 TUCTNbEB HCY3CUH)

6- obpaszey Ne2 (cmpetiv mMseKull, OKPAUIEHHBLI SKCMPAKMOM U3 JUCTbES JHCY32UH ¢ 000asIeHUeM
Keacyos)

2- obpasey Ne2 (cmpetiy MseKuil, OKPAUEHHbIL IKCMPAKIMOM U3 TUCIBEG JCY32UH)

0- 0bpasey Ne3 (Oocunca scecmias, OKPAUWEHHASL IKCMPAKIMOM U3 JIUCTNbEB HCY3SUH ¢ 000A8NeHUeM
K8acyos)

e- oopazey N3 (Odicunca scecmras, OKPAUEHHAsL IKCMPAKMOM U3 JIUCTBES JHCY3CUH)

- obpazey Ned (Ooicunca mazkas, OKpauleHHAs SIKCMPAKMOM U3 JUCMbE8 HCY32UH ¢ 006asieHuem
K6acyos)

3- obpazey Ned (Odicunca maekas, OKpAeHHAas SKCMPAKMoM U3 TUCNbE HCY3CUH)

u- obpazey Ne5 (x/6 mramv, OKPAUIEHHASL SKCMPAKMOM U3 TUCMbER HCY32UH C 000ABIEHUEM KBACHO8)

K- obpazey No5 (x/6 mrans, OKPAUWLEHHASL SIKCMPAKMOM U3 TUCIbEE HCY32UH)

B xonme skcrepuMeHTa ¢ MCHOIB30BAHHEM Hdns  xaxkngoro o0pasna, OKpamleHHOTO
9KCTPAKTOB JKY3THH (JIUCTHSI), OKPACHBILINX TKAHU SKCTPAKTOM M3  JIMCTBEB  KY3rMH U C
Pa3TMYHBIX TUIOB, C MPUMEHEHNEM KBACIIOB, OBLIO WCTIONIb30BAaHUEM  KBACILOB, OBUIM  TONYYEHBI
MIOJIyYEHO MHOXECTBO CIIEKTPOB, aHAJIU3 KOTOPBIX COOTBETCTBYIOLIHE HK-cnexTpsl, KOTOpBbIE
[IO3BOJIWJI BBISIBUTH BJIIMSHUE OKCTPAKTOB Ha oroOpaxaloT crHeunpuuecKue H3MEHEHHs B
XUMHUYECKYIO CTPYKTYPY TKaHEH. CTPYKTypaxX BOJIOKOH TKaHU. B wactHoCcTH, OBLIO

3aMCUCHO, YTO OKpALICHHBIC 06pa3u51 HUMECIIN
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3aMeTHble HM3MeHeHHs B amamazone 3200-3400
cM', uTto cBszaHO C KojeOanmsamMu O-H rpymm
(TMAPOKCUITBHBIX TPYIII), a Takke B o0mactu 1500-
1700 cM ™', 9TO CBSI3aHO C aMUIHBIMU TPYTIIAMA U
C=0 cBs3sMH.

Oo6pazenr Nel: MK-cmektp 3Toro obOpasma
MOKa3ajl HaJW4YHe MOJIOC MoriomeHus Ha 2858,51
cMm! m 2931,80 cMm!, KOTOpBIE CBSI3aHBI C
konebanusimu  C-H  (yrmepon-BoAOpOAHBIX)
cBsazed. Ilomoca Ha 2858,51 cm™' cooTBeTcTBYET
acuMMeTpuuHbIM pacTspkeHmsIM  CHe-rpynm, a
nonoca Ha 2931,80 cm! CUMMETPUYHBIM
pacTsHKEHUSIM TeX K€ TpyNn. OTH MOJOCHI
MOATBEP)KJAIOT IPUCYTCTBUE YIVIEPOAHBIX LEemen
Kak B CTPYKTYype C€amMoro TEKCTHJIBHOI'O
MaTepuaia, TaKk ¥ B COCTaB€ MPUPOIHOTO
KpacuTeNsl U3 JIMCThEB Ky3ruHa. B3aumoaencTeue
BOJIOKOH TKaHH C OPraHWYECKHMHU KOMIIOHEHTaMU
KpacuTellsi MOXeT OOBSCHUTh HaOIoJaeMble
XapakTepucTuku moriomeHns. CunbHas mojoca
norsomierns B oomactu 1199-1028 cm!, koTopas
MOJXKeT OBITh cBsi3aHa ¢ pacTsokeHusMu C-O u C-C
CBsI3€i B CTPYKTYpE LEIUIION03bl. DTH KOoIeOaHus
XapakTePHbI AJ1s1 MOJIEKYJI, COCTABIISIOLINX OCHOBY
HaTypajJbHBIX TEKCTUIBHBIX BOJOKOH. Kpome
TOTO0, 3Ta MOJOCa MOXET OTPaXKaTh MPHCYTCTBHE
YIIIEPOA-KUCIOPOTHBIX CBSA3EH B MOJIH(EHOIBHBIX
KOMIIOHEHTaX JKCTpakTa W3 JIUCTbEB >Ky3THHA,
TaKuX Kak (hI1aBOHOUJIBI HITM aHTOLIMAHEI. BinsiHue
KBAaCIIOB, JI00ABJIEHHBIX B MPOIIECC OKPAIINBAHMUS,
MOJKET TaKK€ OKa3bIBaTh BIMSHHE Ha CTPYKTYPY
3THX KOMIIOHEHTOB, YJIy4lllasi X B3aUMOACHCTBHE
C TKaHbI) M BIIMSSI HA WHTEHCHBHOCTH IMOJIOC
MOTJIOIIEHU B  JAaHHOM  JMama3oHe. JTo
MOJYEPKUBAET BAXKHOCTH B3aUMOJICHCTBUS MEXIY
TKaHEBBIMU BOJIOKHAMH M KPaCHTEIISIMH, a TaKkKe
poib 100aBOK B mpoliecce (UKCAUU KPaCHTEIs
(puc.1a).

JlBe BaxkHBIE TOJIOCHI TOTJIOMICHHUS B
obnactu 3294 cm ' u 2858 cm . IlepBas mosoca,
pacnionokeHHass Ha 3294 cM™!; COOTBETCTBYET
pacTspkeHuto O-H cBsseil, 4To ykaseplBaeT Ha
HAJIMYHAE THIPOKCHIBHBIX TPYIMIL, XapakTepHBIX
Ui LEJUTIONIo3bl M (PEHONBHBIX COCAMHEHHH
9KCTpPAKTa Ky3ruHa. Bropas nonoca Ha 2858 cm™!
cBs3aHa ¢ pacTsokenmemM  C-H  cBszeit B
METHJICHOBBIX ~ TpyNIax W  MOXeT  ObITh
00ycCJIOBI€Ha TPHCYTCTBHEM YTJIEBOJOPOAHBIX
uened B Marepualge, a TaKkKe MEeTHIbHBIMU
TpyMNIIaMH, KOTOPbIE MOTYT OBITH CBSI3aHBI C Kak
TKaHBIO, TaK M 3KCTPaKTOM. CHIIbHBIE IOJIOCHI
noryiomieHuss B auamnasone 1633-1026 cm .
[Tomoca na 1633 cm' MoxeT OBITH CBf3aHA C
pacTsokenneM C=C cBs3el B apOMaTHYECKHX
KOJNbLAX, XapakTepHBIX i1 (IIaBOHOHMIOB,
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MPUCYTCTBYIOMMX B dKcTpakTe. Ilomoca na 1412
cm ! ykaseiBaer Ha gedopmamuto C-H u C-O
IpyNIl, 4YTO CBHUACTENBCTBYET O BO3MOXHBIX
B3aMMOJCHCTBUSIX C KOMIIOHEHTAaMH TKaHH,
TaKUMHM Kak nemnonosa. Ilomoca Ha 1026 cm™
MOXeET oTpaxkarh Kkonebanuss C-O cBs3eid, 4ToO
CBS3aHO C THUAPOKCWIBHBIMH TIPyIIaMHU Kak B
BOJIOKHAaX, TaK M B MOJIEKYJaX KpacHUTEs,
MOJTBEp)KAasl HaJMYHE CHIBHBIX MOJEKYISAPHBIX
B3aUMOJIECUCTBU, KOTOpBIE CHOCOOCTBYIOT
3aKPEIUICHUIO OKpacku (puc.10).

O6pa3er No2: CnaOble IOJIOCHI TIOTJIOIICHUS
Ha 1504,48 cm' u 1471,69 cm!, KOoTOpBIE MOTYT
OBITH CBSI3aHBI c nehopMaITmOHHBIMHA
KojeOaHusIMH apomarndeckux komery u  C-H
CBSI3ell B CTPYKType MPHPOJHOTO KpPACHTEISL.
[Tomoca na 1504,48 cm' yka3pIBaeT Ha KOJIeOaHUS
B AapOMAaTHYECKHX COCIMHEHUSX, TAaKUX Kak
¢aBoHOMAB WIM ApYrHe MONU(EHOIbHBIC
KOMITOHEHTHBI IKCTPAKTa, a mojioca Ha 1471,69 cm™
MOXXET OBITh CBsi3aHa C JAe(QOpPMANHOHHBIMHU
KOJIeOaHUIMU C-H B YIJIEBOJOPOIHBIX
(¢parMeHTax, MPUCYTCTBYIOIIMX B MOJICKYJIE
Kpacuress. OTH KonebdaHusl HMOATBEPKAAIOT, YTO
KpacHuTesln, IOJIyuYeHHbIE W3 JIMCTHEB >Ky3THHA,
CoAcCpiKaT KOMIIOHCHTHI C ApOMAaTHICCKUMU
KOJIbIIaMH1 1 aJIKWIbHBIMU I'pYyIIIIaMH.

CunbHBIE TOJIOCHI MTOTJIOIICHHS B IUAIIA30HE
1408-1093 cm™', KOTOpbIe MOTYT OBITH CBSI3aHBI C
nepopmanonneivu  konebanusimu C-H u C-O
cBszedl. Ilomoca na 1408 cm™' cooTBeTcTBYET
ne(GOpMaOHHBIM ~ KOJICOAHUSIM ~ METHUIIEHOBBIX
(CH2) unmu metmnbHbIX (CHs) Tpymim, xapakTepHbIX
IUIE  KaK TEKCTWIBHBIX BOJIOKOH (Hampumep,
LEJIITEOJIO3BI), TaK u YTIIEBOIOPOTHBIX
KOMITIOHEHTOB, COJIEpXKAlIMXCSI B OKCTpaKTax
pacrenuii. Ilomoca Ha 1093 cm™' Moxer OBITH

cBsi3aHa c pacrsokeHusiMa  C-O  cBsized, 4ro
XapakTEepHO JUISI ICJUTIONO3bI B TKAHU U
noJU(EHOIBHBIX  COCIUHCHHNH B cOCTaBe

9KCTpaKTa U3 JIMCTHEB XXY3THHA. OJTH TMOJOCHI
CBHUJIETENLCTBYIOT O B3aUMOJCHCTBUH IPUPOIHBIX
KpacuTenell ¢ TEeKCTHJIBHBIMH BOJIOKHAMH |
MTOATBEPKIAOT MIPUCYTCTBHE yraepon-
KHCIIOPOJHBIX TPYII B MOJIEKYJISIPDHOW CTPYKTYpe
KaK TKaHH, TaK U Kpacutens (puc.1s).

Criektp amst 3TOTO 00pasma Mmoxkasail MeHee
BBIPQKCHHBIE IHKH, YTO YKa3bIBa€T Ha MEHeEe
BBIPAKEHHOE B3aMOEHCTBUE MEXK Y KpaCUTEIEM
Y TKaHBIO MO CPaBHEHHIO C KECTKUM CTperdeM.
ITonocel mornomieHus B nuamazoHe 1712 cm,
1242 cm™' 1 721 cM™!' TOATBEPKIAIOT IPUCYTCTBHE
AKTHUBHBIX ~XUMHYECKHX TPYINN, TaKhX Kak
KapOOHWIbHBIE W (CHONBHBIE COCIUHEHUS, B
CTPYKTYpE JKCTPaKTa U3 JIUCThEB >Ky3TMHA. DTH
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KOMITIOHEHTBI WUTPAIOT BaXXHYIO POJIb B TIpoIEcce
OKpalllMBaHWs TKaHH, O00eCreYnBasl BBICOKYIO
MPOYHOCTh M CTAOMIBHOCTH OKPAaCKH 3a CYET
B3aUMOJICHCTBUSL C IEJUTIOJIO3HBIMH U JPYTHMH
BOJIOKHAMH TKaHU. (puc.1r).

Oo6pazerr Ne3: Chektp 3TOro obOpasma
MoKa3all MEHBIIYI0 WHTCHCUBHOCTh ITHKOB TIO
CPaBHEHHIO C JKECTKHM CTpeiueM, 4YTO MOXKET

yKasplBaTh Ha Ooyiee cnaboe  CBSA3BIBAHHUE
Kpacurenss ¢ BOJIOKHaMH. OJHAaKO MUKOBas
obmacte B guamasone  2922-2852  com!

CBUJIETENLCTBYET O HAIWYHUU YTIJIEBOJOPOIHBIX
TpynIl B TKaHW, TaKUX KaKk METHICHOBBIE H
METHJIbHBIE TPYIIBI, U OTPa’KaeT MOJIEKYJIIPHbIE
KoJIeOaHusl, CBSI3aHHbBIE C YIJIEPOA-BOJOPOAHBIMU
cBs3siMHU. HalOmiogaercss BhIpakeHHas —Ioiioca
norjonieHua B auanazoHe 1504-1016 cm™'. Ot
MOJIOCKl ~ O0yCTOBNIEHBI  JAe(pOopMaIMOHHBIMHU
konebanusmu C-H u C-O cBsizel, XapaKTepHbIMH
JIsL YIJIIEBOAOPOAHBIX u MMOJIMMCPHBIX
¢parmenToB. Ilonoca ma 1504 cm™' u 1471 cm!
cooTBeTCTBYET MeTHIeHOBBIM (CH2) 1 MeTuibHBIM
(CHs) rpynmam, B To BpeMs Kak mosioca Ha 1093
cm ' m 1230 cM! cBUETENBCTBYET O KOJIEOAHUSIX
C-O B pemmono3e M KOMIOHEHTaX 3KCTPAKTa
JKy3rua. Bnusanue KBacCl0OB, UCITOJIb30BaHHBIX JJIsA
(uKcanuu OKpacKH, yCWINBACT B3aMMOJICHCTBHE
MOJIEKY TKaHU c oI (EeHOTBbHBIMU
COCJIMHEHHSIMH, 4YTO CIIOCOOCTBYET YCHIICHUIO
ATUX MOJIOC U cTabmau3anuu okpacku (puc.1).
TTonocw! norsorenus Ha 2924 cm' u 2856
cM ! YKa3bIBalOT Ha HAJIMYUE METUIICHOBBIX IPYIIIL,
YTO CBSI3aHO C YTIICPOIHBIMH HETISIMH B IIEJUTION03E
TKAaHU U OIKCTPAKTe W3 JIMCThEB >XYy3rMHA. OTH
KOMIIOHEHTBl MOTYT B3aHMOJIEHCTBOBATH MEXKIY

coboH, uro crmocoOcTByeT 0Oojee NPOYHOMY
3aKPEIUICHUIO  KPAacHUTENsl ©W  CTa0MIBHOCTH
OKpAaIlIMBaHMUS. XapakTepHble MOJIOCHI
norsouierns Ha 1504 cm' u 1016 cm'. [losoca Ha
1504 cm ! COOTBETCTBYET KOJICOaHUSIM
apOMAaTHYECKUX KOJIEL, 4YTO YKa3blBaeT Ha
npucyTcTBHEe  (UIABOHOMIHBIX M APYTHX

apOMaTHYECKHUX COeqUHEHUH B 3KcTpakTe. [Tonoca
Ha 1016 cm! cBs3ana ¢ gedopmanusmu C-H B
apomaruueckux Kosplax U C-O pacTshKeHUSIMH,
YTO MOJATBEPXKIACT HAM4Me (PEHONBHBIX TPYII B
Kpacurelie. DTH JaHHbIE MOATBEPKAAIOT BAKHYIO
pOAb MOMU(EHONBHBIX COSAMHEHHH B Tpolecce
OKpAIlMBaHHA TKAHH U YIYYIIEHUH CTAOMIBHOCTU
okpacku (puc.le).

Ob6pazerr Ned: Chextp 3Toro obOpasma
MoKa3aJl CXOXKUE C MPEeAbIIYIIMM 00pa3oM IHKH,
HO C MEHBIIEH WHTCHCUBHOCTBIO, YTO YKa3bIBACT
Ha OoJlee JIeTKOe M MEHee IJIOTHOE CBSI3bIBAHHE
KpacuTelis ¢ TKaHbl0. DTO MOATBEpKAAeTCA 0ojee
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HU3KMMH 3HaYEHUSIMH NTUKOB B 00mactu 2850 cm™
n 1631 cM!, 9TO MOXET yKa3bplBaThb Ha MEHeEe
CTaOMIIbHOE OKpallMBaHHE B MSTKOH IKUHCOBON
TKaHH 110 CPABHEHUIO C )KECTKOM (pHcC.1xK).

CriexTp 3TOTO obpasia
MPOAEMOHCTPUPOBAl MEHEE WHTCHCHBHBIC MUKU B
CPaBHEHMH C JKECTKHUM JKHUHCOM, UYTO MOXKET
yKa3bplBaTh Ha cja0oe CBsI3BIBAHHE KPACUTENS C
TKaHbIO. 10, BEPOSATHO, CBSI3aHO c
XapaKTepUCTUKAMH MATKOU TKaHH, KOTOPask MOXKET
HE TaK CHJILHO 3aJepKUBATh KpacUTeNb (puc.13).

Oo6pazenr Ne5: Cnektp s 3Toro oodpasma
JEMOHCTPHPYET XOpOIIO BbIPaXKEHHBIE ITHKH,
cBsdanuple ¢ C=0 wu O-H cBg3amu, 4To0
MOJTBEP)KIAET XOPOLINHA Pe3yJIbTaT OKpaIIUBaHUs
Ha XJIOTIKOBOM TKaHM C MCIIOJIb30BaHUEM KBACIOB.
IMuku B oGmactu 3000 cm' u 1760 cMm™! Takxke
CBUJETENBCTBYIOT O CTa0MJIM3alUU CTPYKTYpHI
TKaHU W YJIYYIICHHH CTOMKOCTH OKpalllWBaHHS
(puc.1n).

UK-cniektp 3Toro oOpasma  mokaszain
WHTEHCHBHBIE THKH B obmactu 1712-721 cm'.
[Tonoca Ha 1712 cm™' yka3pIBaeT Ha MPUCYTCTBHE
KapOOHWIBHBIX TPYHI, YTO CBHIETEILCTBYET O
HaJIMIUN NOJIM(EHOTBHBIX KOMIIOHEHTOB
JKCTpaKTa, TaKUX Kak ¢uaBoHoHAbl. [lonockl Ha
1242 cm™' u 1026 cM™! cBsi3aHBI ¢ AeopMansiMu
C-H B apoMaTHyecKHX KONbLAX M PACTLKEHUSIMU
C-O B (eHONMBHBIX TpyMIax, YTO MOATBEPKIAET
B3aMMO/IEWCTBUE JKCTpPaKTa C BOJOKHAMM TKaHHU.
ITonoca wa 721 cMm™' Takke YyKa3blBaeT Ha
[IPUCYTCTBHE METHJIbHBIX rpymni u
B3aUMOJICHCTBHE OJKCTPAaKTa C TEKCTHIbHBIMU
BOJIOKHAMU. OTH JaHHBIC IOJITBEPXKIAIOT, YTO
9KCTPAaKT M3 JHMCTHEB XKY3THHa CIIOCOOCTBYET
CTaOMIILHOMY 3aKpeIUICHUI0 I[BeTa Ha TKaHU W
XOpolllee KadecTBO OKpAIIMBAaHUS Ha XJIOTKe
(puc.1x).

Pesynbrate MK-cniekTpockonuu moxaszaid,
YTO HCIIOJIb30BAaHUE OJKCTPAKTOB W3 JIUCTHEB
XKY3THH B COYETAaHMH C KBACLAMH CYILECTBEHHO
BIIHMSIET HA CTPYKTYPY TKaHEH, yiydlias CTOMKOCTb
OKpAaCKH M CTaOWIILHOCTh MOJICKYJISIPHBIX CBSI3CH.
B3aumoneiictBue  9KCTPakTOB € TKaHIMHU
pa3NMMYHBIX  THIOB  (JDKUHCOBas,  CTpeid,
XJIOIIKOBAsi) OKAa3bIBaeT pa3NWYHOE BIHMSIHHE Ha
CTETICHb 3aKPeIIeHHUs] KpPacUTeNs, YTO MOXHO
OOBSICHUTH Pa3JIMUMsIMHU B XUMUYECKOM CTPYKType
BOJIOKOH.

IIpuMenenne  kBacuoB B Ipouecce
OKpAaIINBaHUS 3HAYUTENHEHO YCUJIUBAET
3¢ GEKTUBHOCTD CBSI3bIBAHUSI IKCTPAKTA C TKAHbIO,
0c00EHHO Ha )KECTKUX TKaHSIX (Hanpumep, JHKHHC
M JKeCTKHH CTpeld), TZIe JOCTUTAeTCS BBICOKAS
CTOMKOCTB LIB€Ta U MPOYHOCTH OKpacku. B To xe
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BpeMs MSATKHE TKaHH (MATKHA CTPEHY M MSTKas
JOKMHCA)  TOKa3ajlW  MEHEe  WHTCHCHUBHOC
CBSI3BIBAaHUE KPACUTENS, YTO MOXKET YKa3bIBaTh Ha
MEHBIIYI0 yCTOWYMBOCTb OKpPAaCKM Ha 3THX
MaTtepuaiax.

Takum oOpa3oM, mccieqoBaHHE MOKa3alo,
YTO KCIIOJIb30BAHUE HATYPAJIbHBIX KpacuTeNed U3
JUCTHEB JHKY3TMH B KOMOMHAIIMA C KBacramu
SIBJISIETCSI 3¢ heKTUBHBIM METOJ0M JUTS
YCTOHYHMBOTO OKpAIIMBaHUS TKaHEW, OCOOCHHO
Ipy [PUMEHEHHH Ha TKaHSIX C BBICOKOU
IJIOTHOCTBIO BOJIOKOH.

3axnrouenue, 6v1600b1

B xozxe npoBeneHHOT0 MCCIeTOBaHUS OBLIO
H3YYEHO BIMSHUE 3KCTPAKTOB U3 Pa3IUYHBIX
YacTel pacTEeHUs )Ky3TrUH (JIUCThS, BETBU, KOPEHB)
Ha  IpollecC  OKpallMBaHUsl  TEKCTUIbHBIX
MaTepHaloB, BKJIOYas HKUHCOBYIO, CTpeHY- U
XJIONIKOBYIO TKaHH. VMCHonb3yeMble 3KCTPaKThI
MOKa3aJIl XOPOIIHE pe3ylIbTaThl B OTHOIICHUU
YCTOMYHMBOCTU OKpPACKH, MPU STOM pa3iuyHbIC
YaCTH PACTEHMsI OKa3blBaJIM PA3IUYHOE BIUSHUE
Ha UHTEHCUBHOCTb U CTOMKOCTh OKPAaCKH TKAHEM.

HK-cnekTpockomnus, MIPOBEICHHAS c
ucnonb3zoBanueM  UK-Oyppe  cnexkrpomerpa
Shimadzu IRPrestige-21 ¢ npucraskoit HITBO
Miracle, mo3BoiMIa BEIABUTH H3MCHEHHS B
XUMUYECKOMI CTPYKTYpe TKaHei W E
OKpaIIUBaHU, YTO TTOATBEPANIO B3aUMOICHCTBUE
KpacuTelnell C BOJIOKHAMH TKaHEW. AHamu3
oKa3aj, 4to kpacutenu u3 XKysruaa 3¢pheKTHBHO
CBSI3BIBAIOTCSl C BOJIOKHOM, 00pa3ysi CTaOWIIbHBIC

KOMIUIEKCBI, YTO CIOCOOCTBYET  YJIYYIICHHIO
cTOWKOCTH 1BeTa. lIpum 3TOM uCHOIB30BaHHE
MPOTpaB, TaKWX Kak KBacIpl, CYIIECTBEHHO

YIYUILIWIIO CTOMKOCTh OKPAaCKHM KakK K CTHUPKE, TaK
U K BO3JICCTBUIO CBETA.

Pesynbrathel nccneaoBaHus MOATBEPKIAIOT
MEPCIIEKTUBHOCTh HCIIOJIB30BaHUSl HAaTypPaJbHbBIX
KpacuTenel, TMOJYYEeHHbIX U3 JKy3ruHa, JUIs
OKpalllUBaHUsl TEKCTWIbHBIX MAaTEpUajoB. OTHU
KpacuTeIu obecrneunBaroT 3KOJIOTHYECKHU
0e30macHyl0  ambTEePHATHBY  CHHTETHYCCKUM
KpacuTellsiM U MOTYT OBITh HCIOJB30BaHbBI IS
MPOM3BOJICTBA TKaHei c BBICOKUMU
SKCIUTyaTallMOHHBIMU  XapaKTEPUCTUKaAMU U
XOpOIIENd CTOMKOCThIO OKPACKH.

Takke CTOUT OTMETUTh, YTO AaJIbHEUIInE
WCCIIeIOBaHUS B JTOH 001acTH MOTYT OBITh
HampaBj€Hbl Ha  ONTUMH3ALMIO  IIpoliecca
W3BJICUCHUSA  KpacuTeled ©  u3ydeHue Hux
BO3JICUCTBUSI HA pa3lWyHbIE THUIBI TKaHEH, 4TO
[MOMOXET PacCIIUPUTh 00JaCTh  IPUMEHEHHS
HaTypajJbHbIX  Kpacurteled B  TEKCTHUIbHOH
MPOMBILILIEHHOCTH.
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Bbaarogapuoctb, KOH(QJIMKT HHTepecoB
(puHaHCHpOBaHMe)

Hannoe uccienoBanue ObUI0 MPOGUHAHCH-
poBaHo KomureroM Hayku MUHHCTEPCTBA HAYKU
1 BeIcmiero oopasoBanusi PecyOnmkn Kazaxcran
(rpant Ne BR 24992867).
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KON ®YHKIIUOHAJJIbI JKACTAP )KUBIHTBIFbIH JAWUBIHIAYIA OPIEYIII
MATEPUAJLJAPABI KEJIMJEII BIPIKTIPYAI BEPTTEY

f . M
KK KYYAPFAEBA G * A.A. MAMATAU © , JL.T. CAPTTAPOBA
(«AJMATBI TEXHOJOTHAIBIK YHUBepcuTeT» AK,
Ka3zakcran Pecnydiukacsi, 050012, Anmarsl K., TeJie 6u kour., 100)

ABTOP-KOPPECIIOHICHTTIH MEKTPOHABIK moinTtackl: kucharbayeva.kaldygul@mail.ru, inbota95@gmail.com*

Maxanaoa ocacmapea apuanzan Kongynkyuonandel mizin Oyivimoapuin  Oailbinoayoa apaeyiu
Mmamepuanoapowl rceaimoen oipikmipy a0ici manoanaovt. Kengpynkyuonanowl scacmap Kuim Hcublnmoi2vlH apaeyiut
Mmamepuanoapmen 6ezenoipin oaivinoay, Gipezeil ycone apmypni deitnenepoi rxncacayza MymMKiHOIK Oepemin Jcana
Kopxkem wiewtimoepoi amaovl. Can 6azeimuina Oaiiianblcmul 032epin, 0ip-0ipin anmacmulpamovli CaHOIK apaeyiu
Mmamepuanoapmen oe3endipinzen KOnNGYHKUUOHANObL HCACMAD HCUBIHMBIZbL, HCACMAD KAYbIMbIHBIY ICHIEMUKATbIK
JicoHe nandanany manianmapsli MoaIbIKmail Kanazammanovipaovl. Tymeinywisl mananmapoina caii mypienemin
CoOHOIK JINeMeHmmepi MeH apiaeyiwt mamepuanoapmen apien 0e3endipincen KOnQyHKUUOHANObl IHcacmap
HCUBIHMBIZLL PLIHOKMA KeHinen Kondanwvinadvl. Candik mamepuanoapovl xncenimoen Oipikmipyoin Oepikmici,
Kammolipl2bl, mo3y2a mo3imoinici men wibl0amObLIbI2bIHBIY CANAIbIK KOpcemKiumepi 3epmmenedi. Kacmap xuim
HCUBIHMBIZLIHOA CIHOIK JHCoHe He2i32i Donuiekmepze mawoanzan oHoey mapmidinde, apaeyiui mamepuanoapovl
Jcenimoen Oipikmipin 0e3endipinzen CbIHAKMBIK YAZIiNEPOiH CAHOBIK JHCIHE CAnanblK Kopcemkiuimepi ColHaKmau
omkizindi. Kongynkyuonanovl Kuim HcublHmuviKkmapwli 0aiiinoayoa ycenimoen Oipikmipy 20dicin Konoamy onoipic
YaKblmvlH KbICKAPMAObl HcIHE OHOeY CANACLIH HCOAPbLIAmMaobl, Oy HapbIKmazel OHIMHIH Oacekeze Kabinemminizin
apmmulpadvl. 3epmmey HIMUIHCECIHOE, CHIHAKMBIK YA2i0ezi Hco2apebl KOpCcemKiuimezi Mamepuaioapoan, apaeyiu
Mmamepuanoapmen 0e3eHodipincen KONQYHKYUOHAIObL HCACMADP KUIM JHCUBIHMBIZHL  OaiiblHOAN0bl. Kacmap
KONMYHKUUOHATOb! KUIM HCUBIHIMBIZbIH CAMBIN ANIA OMBIPLIN, HAKMbL MYpPOe MYCi MeH Mamacwyl yinecemin, oipax;
accopmumenmi MeH mazamvlHOaybl Ipmypiii dipHeute dyivImoapea ue 601aobol.

Herizri ce3zep: :xacTap KMBIHTBIFbI, KON(PYHKUMOHANIBI, KediMaOik Oipikripy, coHaik
3jJIeMeHTTep, GU3UKO-MeXaHUKAJIBIK KOpPceTKilTep, dpJieyill MmaTepuaniap.

PABPABOTKA MHOT'O®YHKIIMOHAJIBHOI'O MOJIOJAEKHOT'O KOMIIVIEKTA HA
OCHOBE UCCIIEJOBAHUS KJIEEBOI'O COEAUMHEHUA OTAEJOYHbBIX MATEPHUAJIOB

K. JK. KVUYAPBAEBA*, A.A. MAMATAH, J1.T. CAPTTAPOBA

(AIMATHHCKHUI TeXHOJIOTHYECKHIl YHHBEPCUTET,
Pecnybsiuka Ka3zaxcran, 050012, r. Aamartsl, yia. Tosae 6u, 100)
DJeKTpOHHas IouTa aBTop-KoppecnonaenTa: kucharbayeva.kaldygul@mail.ru, inbota95@gmail.com*

B cmamve ananusupyemcsa paspadomka mMHOZOQYHKUUOHANLHBIX WIGCHHBIX U30ENUN ONA MON00eHCU HA
OCHOBE KJ1€e6020 COeOUHEHUs OMOenouHbIX mamepuanos. Pazpabomxa mnozodynkuyuonanvnozo monooeixicnozo
KOMRJIEKMA 00ex#c0bl ¢ 0eKOPUPOBAHHLIMU OMOEIOUHBIMU MAMEPUATIAMU OMKDBIEACHT HOBbLE XYOOIHCECHIBEHHbLE
peuienus, n0360asA0WUe CO30A8aMb YHUKAIbHbLE U PA3HO00pazHble 00pa3bl. MHO20()YHKUUOHAIbHBLIL MOI00EHCHDLIL
KOMRJIeKm, UBMEHAIOW{UICA 6 3A6UCUMOCHU OM HANPAGIEeHUs MOObl U YKPAUWEHHbLI 63AUMO3AMEHACMbIMU
O0CKOPDAMUGHBIMU ~ OMOEIOUHBIMU — MAMEPUAIAMU,  NOJTHOCHMbIO  YOO0GIeMGEOPAem  ICHEMUYECKUM U
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IKCHIIYAMAYUOHHBIM — MPEOOBAHUAM  MONO0EHCHO20 coodujecmea. Ha pvlnke wiupoko  ucnoav3yemcs
MHO20QYHKUUOHATIbHOIIL MOTI00EHCHDBLI KOMNJIEKN, KOMOPbL O0eKOPUPOBAH OEKOPAMUGHBIMU INIEMEHMAMU U
OMOENOYHBIMU MAMEPUATIAMU, USMEHAIOUWUMUCA 8 COOMEEMCMEUU ¢ mpedosanuamu nompeoumensa. Hecnedyromesn
KauecmeeHHble NOKA3amenu NPOYHOCHU, HCECMKOCHMU, U3HOCOCHIOUKOCIU U 00/1206¢4HOCHU CROCOOA Keegozo
COeOuUHeHUA 0eKopamueHslx mamepuanos. bvinu anpoduposansvt Konuuecmeennvie U KauecnmeeHnnvle NOKazamenu
UCNBIMAMENbHBIX 00pA3U08, YKPAUEHHBIX OMOETNOYHBIMU MAmMepuanamu 6 6bvlOPAHHOM pexcume 00padomku
K/1€€6020 coeOuHeHus 0eKOPAMUGHbIMU U OCHOSHBIMU 0eMAIAMU 8 KOMNJIEKme MON00eHcHOo 00excobl. Ilpumenenue
Memooa Kieeeoz0 COeOUHEeHUA npU pa3padomke MHO20QYHKUUOHAIbHBIX KOMRJIEKMOE 00eXxcobl COKpaujaem
3ampamul 6peMeHU NPOU3B00CHIEA U NOGbIUIAEM KA4ecmeo 00padomku, noevluiaem KOHKYPEHMOCHOCOOHOCHIb
npooykuuu Ha peinke. B pezynomame uccnedoseanus papadoman MHo2oQyHKUUOHANbHBLIL MOI00EHCHBLIL KOMNIAEKM
00€)#c0bl U3 UCHBIMAMENbHO20 00pa3ya Mamepuana ¢ HAUAYYWMUMU ROKA3AMenIMu, O0eKOpUpOSaHHblil
omoenounvimu mamepuanamu. Monooexics, noKynas MHO2OQYHKUUOHATbHOIIL KOMRIAEKH 00€)c0bl, NOay4aem
u3oenus ¢ KOHKPemHsIM COYemanuem yeema u mKanu, Ho pazHooodpasnvle nO ACCOPMUMERMY U HA3ZHAYEHUIO.

KiioueBble cJjI0Ba: MOJIOAEKHbBIH KOMILJIEKT, MHOFO(I)yHKIIHOHﬂJILHbeI, KJIeeBO€ COCAMHCHMUE,
ACKOpPAaTUBHBbIC 3JIECMCHTHI, qmsmco-Mexaanecmle NnmoKasarteJju, OTACJI0YHbIC MaTEPHUAJIbI.

STUDY OF ADHESIVE BONDING OF FINISHING MATERIALS IN THE
DEVELOPMENT OF A MULTIFUNCTIONAL YOUTH KIT

K.ZH KUCHARBAEVA *, A.A. MAMATAY, L.T. SARTTAROVA

( Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: kucharbayeva.kaldygul@mail.ru, inbota95@gmail.com*

The article analyzes the method of gluing finishing materials in the manufacture of multifunctional sewing
products for young people. The production of a multifunctional youth clothing set with finishing materials opens up
new artistic solutions that allow you to create unique and diverse images. The multifunctional youth set, which varies
depending on the fashion trend and is decorated with interchangeable decorative finishing materials, fully meets the
aesthetic and operational requirements of the youth community. A multifunctional youth kit is widely used on the
market, which is decorated with decorative elements and finishing materials that change according to customer
requirements. Qualitative indicators of strength, rigidity, wear resistance and durability of bonding decorative
materials are studied. In the collection of youth clothing, quantitative and qualitative indicators of test samples were
tested, designed in the order of selected processing of decorative and basic details, combined with gluing of finishing
materials. The application of the gluing method in the manufacture of multifunctional clothing sets reduces
production time and improves the quality of processing, which increases the competitiveness of products in the market.
As a result of the research, a multifunctional youth clothing set was prepared from materials of the highest standard
of the test sample, decorated with finishing materials. Buying a set of multifunctional clothing, youth can get several
products that clearly combine color and fabric, but have a different assortment and purpose.

Keywords: youth kit, multifunctional, adhesive joint, decorative elements, physical and
mechanical parameters, finishing materials.

Kipicne arkapazbl. JKemimaik OipiKTipy 9JICIHAE COHIIIK

Kagipri xarmaiifa CTHIbI1, BIHFAAIBUIBIKTHI oprneyilmr marepuangapMeH Oe3eHIIpUIreH KHiM
XKOHE  TYPJICHYy  MYMKIHAIriH  OipikTipeTin KUBIHTBIFBIH OHAl TYpJIeHAipyTe Oonazpl xoHe 0ip
KONMPYHKIMOHAAB KHIM JaiibIHaayFa epeKie Oazama  OipHere MOZIEIbAEP JlalbIHJIayFa
Hazap aynapbuiaabl. KenpyHKIMOHAIIB KHiMIe MYMKIHJIIK Oepeni, OyJl KacTapjblH >KEKeJeHiyi
KOMBUIATBIH 3aMaHayd TajanTap TEeK CTHIIb MEH MeH ©3iH-631 KepceTyldiH >XaHa MYMKIHAIKTEpiH
JKalJIbUIBIKTBl FaHa €MEC, COHbIMEH Karap OHBIH ycerHams! [3,4].
OpTYpIi JKaFmaiiiapra Oelimmeny KaOijneTiH e Makanajia, COHZIIK JIEMEHTTEP MEH JKEITIMJIIK
KaMTHIbl. OMOe0anThIK, MoAu(pUKaHA KoHE Oip OIpiKTIpy OIICiH KOJJaHy apKbUIbl, 3CTETHKa MEH
XKHUBIHTBIKTA 9PTYPIi KOPiHiCcTep xKacay MyMKIHIIT1 BIHFAMJIBUIBIKTEL OIpIKTIPETIH jKacTapra apHaJFaH
MYHJIai KHiMIi xKo0asaysia MaHbI3IbI acTIeKTiiepre KOT(YHKIMOHABI KHIM JIAHbIH Y/l H HHHOBAIIHS-
aitHamaner [1,2]. MyHnait xuwimzai  gadeioay JBIK Tacinaepi Kapacteippiianbl. CoH MHIYCTpUS-
ozicTepi MEH TEXHOJOTHSUIAPBIH KETUIIIPY OHBIH CBIHJA KOJIJaHy YIIiH OCBI TOCUIIIH apTHIKIIBLIbIK-
0acekere KaOUIESTTUIIMH apTThIpyda IISHIYII pel Tappl MEH OHBIH oJIeyeTiHEe Tayjay Kypriziii,
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COHZAM-aK OHBI OMaH opi JKETUIIPY MepCHeKTH-
BaJIapbl TaJIKbLIaHAABI [5,6]. Herisri Hazap coHmik
opieyiml  MarepuangapAbl TaHAayFa, OYHBIMIBI
MaWbIHAAy TIPOILIECIHIH epeKIIelliKTepiHe JKoHe
OHIMHIH CalachlH KOTepyJle BIKTHMAIl aKayJlapAblH
QIIBIH ally OJiCTepiHe KOHUT aymapbuiasl [7,8].
Kacrap xuiM KUBIHTHIFBI OOJIIIEKTEpiH Oe3eHIIpyIe
opieyilmn  MarepuaniapAbl  OKeTMIeNn  OipiKTipy
onicinne X-PERT 364693 mapkaiisl Kypal »aOJbIFbI
kommaneuiael  [9].  KendyHkimoHammsl — xactap
JKUBIHTBIFBIH JKEIIIMIIK OICTe SpJeyill 3JIeMeHT-
TepMEH OC3CHIIPYIH CaHABIK JKOHE CamaibIK
KepceTKilTepi, skemmaen OipikTipyaiH OepikTimiri
MEH CHIPTKBI dcepiiepre KoHe TO3yFa TO3IMIILIITI, aya
eTKi3y Kacuerrepi 3eprreneni [10,11].

MakanaHblH MakcaTbl >KeIIMIIK OipiKTipy
MEH JpIeyilll Marepuayapibl KOJJaHa OTBIPHII,
KON(pYHKIIMOHAIIBI )KACTAP JKUBIHTBIFbIH JaNbIH-
Jay TPOIIECIH 3epTTeyY, COHJIal-aK OChI 9MIICTEPIiH
JafiblH OHIMHIH 3CTETHKAJIBIK JKOHE Malganany
cUMaTTaMaiapblHa  CaHIBIK JKOHE  CamlaibIK
KOPCETKIITepiH Oaranay OOJBIT TaObLIabI.

3epmmey mamepuanoapvt men 20icmepi

KendyHKIMOHANIIBI JKacTap >KUBIHTHIFBIH
COHMIK OpJeyill »IeMEHTTEPMEH Oe3eHAipyne
JKEJTIMIEIT OipiKTipy omicl KOJIJIaHbLIJIEI,
KeNMICyaiH OEpiKTUIIriT MEH aya OTKI3TIIITIri,

CBIPTKBI acepliepre JKOHE TO3yFa TeO3IMILMITi
CBIHAKTEIK, yIirinepuae CTaHAAPTTapPTTHIK
Bp

__ 10000V,
ST

KepceTkilke caiikec 3eprreni [12,13]. 3eprreyne
OpTYpJIi MaTepHaiiap JHKUHCHI, KOCTIOM, OpraH3a,
aTiac JKOHE IUIAINTBIK  HETi3ri Maranap
KOJNJAHbUIABI, OJapAbl CYyMOHILAKTap, KeJeMIl
ryjiznep, Tacma, LIUITep, cTpasajiap, Haierkanap,
opJeyim Tactap >KoHe dpJeyill MaTepualgapMeH
xemmen OipikTipy omiciHae OeseHmipim apiey
TaHJAJIIbL. CHIHAKTBIK ~ YJTiIepAe  HETI3Ti:
aptukynasl 88257 neHuM Matachl, apTUKYJBI
140898730  kocTIOMAIK  Maracbl, AapTHKYJbI
203733333 caruH marachel, apTukyasl 142535950
IUIAIITBIK ~ MaTepuai, apTukyasl 170655272
opraHsa MaTepHalibl KONJAHBUIABI KOHE dpieyill
Marepuajiap: Tacla, CYMOHINAK, Maierkanap,
CTpazajiap *acTap K{iM >KUBIHTHIFBIH Oe3eHIipy e
xenimen OipiKTipii.

Homuoicenep srcone onapovt manxwliay

Marepuangapasl CBIHAKTaH OTKi3y
KE3CHIHJIE JKeMiMIen OipiKTipyaiH (DU3MKAIIbIK-
MEXaHHUKaJIBIK KOpCEeTKImTepi OepiKTiiiri, To3yra
TO3IMIIIITI, HMKEMIUTIT, aya OTKI3TIIITIK
KepceTKimTepi 3eprrengi. Aya OTKI3TITIriH
3eprrey MeMCT 32493-2013 GoiibiHIa AMarhl
TexHONMOTUANBIK YHUBEPCUTETIHIH 3€pTXaHACBIHAA

apHaitet  MT 160 KYPBUIFBICHI  KOMETIMEH
KYPri3inmi. AJBIHFAH MONIMETTEpIi Tajjaayza,
KeTimaer OipikTipinareH opieyim

MaTepuaiapAblH aya OTKI3TIIITITiHIH [IeHTrediH
TeKcepy Keneci popMynaMeH aHBIKTAJIbI:

(1

MyHza¥bI: Vi, - MaTepuasisH 6ip HyKTeIi ChIHAMAChI GOBIHINA AyaHBIH OPTAIIA MIBIFBIHBL, 1M

S - CbIHAMAaHbIH CbIHAJIATBIH ay/1aHbI;
T - CbIHAY Y3aKTBIFbI.

ApHalibl KYpBUIFBIJa aya OTKI3TilITIriHIH
JICHTeHIH 3epTTey/e, PKCIICPUMEHT HOTIKeNIepi 1-
KeCTelle KOPCETUINeHICH, MIalThIK MaTepHabl-

HBIH aya OTKI3TIITITIHIH JIeHreli TOMEH eKeHIH, a
opraH3a MaTepHaJIbIHBIH aya ©TKI3TIIITIr1 )KOFaphl
€KeHIH KOpCeTTi.

Kecte 1. Marepuanmapasly aya ©TKi3y KOPCETKIII HOTIKEIepi

CBIHAKTBIK YIITi Yo 1 Youri 2 Youri 3 Yoari 4 Yori 5
Marepuan ApTUKYIBI ApTUKYIBI ApTuKyIBI ApPTUKYIBI APTHUKYIIBI
TYpaepi 88257 nenum 140898730 170655272 203733333 142535950

maracel / KOCTIOMJIIK opraHsa CaTHH MaTachbl / TUTAIITHIK
CYyMOHIIIAK Maracsl / MaTepuaisl / CYMOHIIIAK Marepuai /
CYMOHIIIAK CYMOHIIIAK CYMOHIIIAK
1 2 3 4 5 6
Aya eTKI3TIimTIK 28,4 30,6 600,9 130,1 25
KOPCETKIIi
Oplieyill  MarepuagiapMeH  IKeliMIer colikec  KeneTiHi  aHBIKTAmAbl.  CBIHAKTBIK
OIpIKTIpIINEH  CBHIHAKTBIK  YJATLIEpIiH  aya YAriIepAe JIEHUM >KOHE KOCTIOMIIK MAaTaChIHBIH

OTKI3TIIITIK JACHIeHiHIH HOPMATUBTIK TajlalTapra
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KepceTTi. 3epTTey HOTIDKENEpiHAe CaTHH >KOHe
OpraHza MaTepHajIapblHBIH aya ©TKi3TiITIiK
JeHTeHiHiH KOFaphl, aj IUIAIITHIK MaTePUabIHBIH
aya OTKISTITITIHIH [JEHreili TOeMEeH eKeHi
AHBIKTAJIIBI.

ChIHaKTBIK yJrinepae opreyim
MaTeprainapabl OJKemMIASYOiH OepikTimiri MeH
to3yra Ttesimainiri MEMCT 3813-72 crangapt
TajanTapsIMeH 3epTTeNi. AJbIHFaH
MONIMETTEp/Ie, COHJIK AJIEMEHTTEp MEH opieyill
MaTepHaIapAblH JKeMMICYIiH OepiKTiTri MeH
epeKIIETIKTepiH aHBIKTayFa )KOHE OJNapabl opTYpIi

8 max

MYHJIAFBL: Emax - CO3BUTY [%0];
AL — yiriHiH y3inepaeri y3bIH/IbIFb;
Lo - ynriniH 6acTanKsl Y36IHIBIFBL

ChlHaK yiaTiIepal 3epTTey HOTHXKECIHIE,
JEHIM MaTachIHa Y3y )KYKTEMECiHIH camMarsl 95 —
143 xr geitin, kKocTioM Marackl yurid — 130 — 203 kr
NeiiiH, opran3za Matepuaisl yiuil 20 - 25 Kr neis,
arnac yura 109 - 121 kr nediiH, an IUIaIITHIK
Marepuaisl yoiH - 45 - 68 kxr pgeiiH y3y

Matepuainapaa Oe3eHmipy Typliepine Oeilimumey

Tacinmepi TaJlJaHbL. Y3y KYKTEMECIHIH
caJMarblHA  Kapaii, CBIHAKTBIK  YATLIepIC
KEeMMIEYaiH ~ OepIKTUIriH  JKOHE  TO3yFa

TO3IMIIITIH aHBIKTAy CBIHAMACHIHIA, JKENTIMIET
OipikTipy axxpIparanra Jeiin emmeH1i. ChIHAKTHIK
yaATiIepae, pyKcar eTITeH MaKCHUMAalIbl cajaMak
KYIITiH ocepiMeH, OHBIH OacTanKpl Y3bIHIBIFBIHA
MPOLECHTTIK  KaTbIHACBIMEH  ecemTenii. Y3y
KYKTEMECIHIH KOPCETKIlliH ecenTey KeJeci
(hopMyraMeH aHBIKTAIBI:

L %100% ()

JKYKTEMECIHIH CaJIMaFbIHJa ChIHAMa KYPTi3iii.
ChHIHAaKTBIK ~YATUIEPOiH Y3ijdepAeri Y3bIHIBIFBI
alTapipIKTall e3repii, opraH3a MaTepHaIbIHIa
8,2-8,8%, mmamrthlk MarepuanbiHga 11,2-11,9%
KOPCETKILITEP aHBIKTAJIbI

Kecte 2. CpIHaKTHIK yuTinepe sxerniMaen OipikTipyaiH OepikTimiri

Cumarramacsl Martepuan Typi [TaiieTka

Crpazanap I'ynnep bucep Tecpma

CeiHamaian Henum
KeifiHri yarinep

Y3y xykremeci 124 xr 100 xr 141 xr

YriHiH y3apysl 47 mm 48 MM 42 MM 49 mm 38 MM

CanpicThIpMabl 10,5% 10,9% 9,9% 10,2% 9%
ysapy

CrelHamMaIad Koctromaix

KeHiHri yarinep

Y3y KyKTemeci 195 xr

130 kr 203 kr 197 kr 178 xr
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Yurinig y3apysl 59 MM 48 Mmm 71 Mmm 61 MM 58 MM
CanpicThIpMab 11,3% 11,2% 11,9% 11,6% 11,4%
ysapy
ColHamaan Opranza
KeHiHri yarinep
Y3y KykTemeci 25 kr 20 xr 22 xr 21 xr
Y TiHIH y3apysl 25 MM 26 MM 21 MM 20 MM
CanpicThIpMabl 8,4% 8,8% 8,5% 8.2%
y3apy
CrelHaMagaH Carun
KeHiHri yarinep
Y3y xykremeci 121 kr 116 xr 118 xr 109 kr
YiriHig y3apysl 43 mm 40 mm 40 MM 39 MM
CanpicThIpMaITbI 9,9% 9,5% 9,5% 8,9%
ysapy
CrlHamMagad ITnamTeIik
KeifiHri yarinep Marepua
Y3y xyKTemeci 51 kr 62 xr 68 KT 63 xr 45 xr
YIriHiH y3apysl 64 MM 63 MM 66 MM 61 MM 53 MM
CanpIicThIpMAaITbI 11,8% 11% 11,4% 11,2% 10,3%
y3apy
ChIHaK Kyprizy KesiHae OapIiblk Mmarepua- KONM(QYHKIMOHATIIBI KacTap KHIM KUBIHTBIFBIH

JapIbIH  KeTIMICYIiH OEpiKTUIIT MeH To3yFa
TO3IMIIII Y3y >KYKTEMECIHiH caiMarbl OOWBIHILIA
HOPMATHBTIK TaJjlanTapra CoWKec KeNfi, KemiMIer
OipikTipy  omiciHme O€3eHIIPUITeH  ChIHAKTBIK
YITiIep/ie JIGHUM MEH KOCTIOMIK MaTayapbIHBIH
OepiKTIiriT MEH TO3yFa Te3IMIUIr eTe KOFaprbl
KOpCETKILITepli KOpCeTTi. 3epTTey HOTHXKECIHIE,
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NadlbIHIayFa JICHUIM MEH KOCTIOMJIK Maranapbl
Heri3ri MarepuajFa JKOHE OpraHza CoHJIK
OemnekTep/i AaiibiHAayFa Tanaanast [14, 15].
KernyHKIMOHANABI JKacTap KHIM >KHUbIH-
TBIFBI | - CypeTTe JKaKeT, KopceT, OelieMIIe KoHe
mandapaaH  Kypanaipl, Kkelimaen — OipikTipy
ofliciHAe COHAIK opjeyill MaTepualgapMeH
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Oesenmipimin maderHganger [16]. XKacrap xakeri
JICHUM MaTachlHAH NalbIHIAIBI KOHE Oip eHipii
KOFapblfa JEWWH JKAachIpblH TYHUMEJIK TepT
OatplpMaMeH Ty¥Menerneni. JKacrap xakeTiHiH
OeJIeK eHJEITeH TOMEHT1 OeiriH OaTpipMaiapaan
aXbpIpaTKaHaa, Oomepora TYpJIEHIN  KHIMHIH
KbI3MeTi KeHeiieni. JKakeTTiH TemeHri OemiriHiH
kaH Oelririne Tacmagad KYPMEKTI LIMEKTi OacThIpa
TICUTIT OpJICHEAl JKOHE UIMEKKe Oay eTKi3ijiei,
OaynblH KOMETiMEH OeJ KUBIFbl  KbIHAJAJIbI.
JKakeTTiH TOMeHri OeiriHIH apTKel OOWBIHA
CYMOHIIIAKTap MEH MaieTKajgap >KeJiMJIENTeH,
KHUBIHTBIKKA KOCBIMIIA COHMIK €KMiH KOCHII,
JI3AHHBIH TaFAMIIa3/(bIFBIH KOPCETE .

KoHmpipMa keHHIH 06JieKk OHICITeH TOMCH-
ri OeJNiriH CoHIIK TyHpeyilTepMeH OeimeKTepal
0eiy - KOCy ToCiTiHAe TYpPICHIIpUITeH e, oAk
KEHJII JKaKeT YJTICiHe e3repeli »MXoHe KOJTHIK
OWBIHJBICHIH/IA O6JIEK OHIENTEH JKeH aXblpamaibl
CHIIBIPMA  TYHMENIKTeH ajblHFAaHda, JKEHCI3
xuiaetke TypiaeHeni. OpraHza MaTepHaibIHaH
OeJieK eHAENN NalbIHOAFaH JXeH KEJIOipiHiH
OpTa CBHI3BIFBIHA DJIACTHKAIBIK Tacma OacTeIpa
Tirineni >koHe Oypmenenenmi. JKeH >xenOipiHiH
YKOFapFBI )KOHE TOMEHT1 KUbIFbIHA TIITEp OacThIpa
TirieAi, CyMOHIIAKTap JKelimMaen OipiKTipyMeH
opien Oe3eHipiiIe .

YKacrap >KUBIHTBIFBIHBIH Oip OeJiri kopcer-
TiH aJIBIHFBI MEH apTKbI OO#ibIHA CTpa3aliap JKoHE
Tacma okemimMzen OipiKTipy oficiMeH opJjemn
Oe3eHmipiireH, apTKbl OOWABIH OpTa KHBIFbIHA
KaJalFaH JIIOBEpC OTKi3iUireH »i30a OaymeH
OaliIaHBII opIIeHET].

KocTrom maraceiHaH naipiHamFan Oengem-
IICHIH aJJBIHFBI O6Jiri KayChIpMallbl, aJlJBIHFbBI
JKOHE apTKbI 0eiri 6en OyKreciMeH eHICIl JKIHE
TYUMETITiHIH OH JXaK KHBIFBl OINEH XOpPMeIl
Tirizemi. benmeMieHiH Oen KWBIFBI acTapMeH
YKOPMEI Tiriieai xoHe eKi 6aTbpMaMeH >KachIpbIH
TyWMemneHe i, TYHMETITiHIH COM JKaK KHUBIFbI MEH
e€TeK KWBIFBIHA acTap KOChII Tirinemi. Erek
KHUBIFBIHA @XbIpamalbl OaTblpMa TYHMETIKIEeH
OHJICNITEH Taclara COHJIIK opJeyilll CyMOHIIAK
kemimaen  Oipiktipimin  Oe3eHmipiyeni  KoHE
Oenzemine MeH KOpceTTi Oipre kurenae Oipryrac
Kactap KuiMiHe TypJiieHeIi.

Benex eHpenren >kakeTTiH TOMEHTI1 OeIiri,
OenaeMIneHiH YCTiHe XKaObUTFBl COHJIIK OOJIIIeKKe
TYPJICHAIPUTIN OpJIeHe], )KaKeTTiH TOMEHT1 Oedriri
OenmpeMiieMeH OHall yineceTiH Oellek OHIENTeH
KOpCEeTKe KONAaHBLIaABl, Oy JKacrtap KHIM
JKUBIHTBIFBIH OPTYPIIi JKaFqaiaap MeH CTHIIbJEpre
Oeliimieyre MYMKIHZIK Oepei.

JKactap kwiM >KUBIHTHIFBIHJA INAJIOAPIBIH
aJIABIHFBI OOIIriHIE KaH TiriCiHe TYCKCH KaJaTaMeH
OHJIeTIeNll JKOHE ChIABIpMa TYHMENIKIEeH TyHMme-
neHeni. [1lanGapapiH O0en KUBIFBIHA OCNIIK KOCHIT
TirIedi, TopilaHFaH Oip 1JIMeK TIeH TykMere
TYlMeIeHe i xoHe Oec OeIIiK YCTaTKbII OeIiKKe
oekitineni. IlanOapabiH apTKbl OOJIri KOCKII
TITUITEH WIHIMTI JKOHE JKalChpMa KalTaMeH
eHJeneni. benek eHpenreH mandaplIblH TOMEHT1
OeIiriH CoHAIK TyHpeyilmTepMeH OemeKTepi
Oeny - KOCy ToclliHAE TYpJCHIIpIAreHae, MoJaK
manbapra yiaricine  esrepeni, Oyin  eHimal

naiiianany MYMKiHJIKTEePiH KeHEUTe .

Cyper 1. KendyHKIMOHANBI )KacTap KHIM KUBIHTBIFbI

Kopvimuinowt
3epTTey HOTHXKECIHJIE, IpJIeyilll MaTepHual-
napMeH Oe3eHIipy/e €H >KOFapFbl CaHIIBIK JKOHE
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canaliblK KOPCETKIIMITEri JEHUM MEH KOCTIOMJIIK
MaTachl JKacTap KHIM >KUBIHTBIFBIH JadbIHIAYIa
HEri3ri MarepuajFa >KOHE OpraHza MaTepHhalibl
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JKEHHIH  COHmiK  OeJmeriie  KOJIaHBUIAEL.
KenyHKIIMOHANIBI  KACTAp KHUIM JKUBIHTBIFBI
3aMaHay¥y CTHJIb MEH WHHOBAIUSUIBIK HICIIIMIC
opieyilm MarepHuajmgapMeH JKeliMIen OipiKTipy
omiciMeH opien Oe3eHmipinmi, OJ JKacTapra
OcifHenepZli OHall ©3repTyre JKOHE Ke3-KeIreH
Kargailik MeH TainFaMra OediMjenyre MYMKIHIIK
Oepemi. Opieyion MaTepHAIIAPABl  KETIMIIIK
OipikTipy omiciMeH Oe3eHAipyde >KyMcalaThlH
YaKpIT TI€H ©HJCY WIBIFBIHBI  a3alThLIAJIbL.
Hotmxecinme, KempyHKITMOHAIARI JKacTap KHIM
JKUBIHTBIFBI Oip 0a3a Heri3iHje OipHelle yariiepre

TYypJeHeNi, KWIMHIH KbI3METi KeHEeHeni IKoHe
PBIHOK  HapbIFBIHAA  Oocekere  KaOImeTTLTIr
JKOFapbUIaibL.
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