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KOKIIAPFA APHAJIFAH KUIMII KAYIIICI3AIK TYPFBICBIHJAA /KOBAJIAY

C.)K. ACAHOBA ® , H.P. ®A3bIJIFAEBA* ® K.T. ANTYJIEHOBA ¥ |
M.A. CAIBITYJIOBA ™ | M.C. JKAUT'YJIOBA =

(«CbIM0aT» 1U3aiiH 5KOHE TEXHOJIOIUsSl HHCTUTYThI, AI'JY,
Ka3zakcran, 050004, AnimaTsl K., KoHaes ke, 43)
ABTOP-KOPPECTIOHICHTTIH 3JEKTPOHIBIK mornTachl: Nuria@symbat.kz*

«Koknap» — mapuxsl mepenHen 0acmanamoli, IKCHPEMaAnobl am cnopmol oviHbl. OHbIH epeKkuwinizi — eKi
KomaHnoaza 60ninzen, amxa OYpoic wiada anamuoli JHeizimmep, Heac WMamMacsl MEH CAIMAK, KAmMe2opuscblHa Kapamai
olivinza Kamevica anaovl. Kexnap oiivinbl kewnenoinep maoenueminoe epekuie cunam aavln, KyHi Oyzinze Oeilin
XanvlK, apacvlnoa oiinanwvin Keneoi. Koxknap oivinvinoa Kypoeni scapakam any Kayini 6ap Ko3zanvicmap Ken, KOKnap
OUILIHWIBLIAPLL YHEMI KO032anblCina 001a0vl, capakam anybl MYMKIH Kayinmi commepi dcui 601vin mypaool.
Foinvimu-3epmey srcympicmovlH maKcamovl — KOKRAPUILLIAPOLIH KUIMIH KaAyinci30iK myp2elcblHOa meper, Hceminoipy.
Ocuvizan opaii, 6yn makanaoa Kexknap cnopmuindazel yxcapakam anyza mikeneil acep ememin KUMbL10apOblH, mypi
anvikmanovl. CnopmmulK OUbIHHBLY WIADMMAPL 3ePmmendi, KOI0aHbICIMazbl KUIMHIN He2i32i Kemuiinikmepi anlk-
manovl, KOKRAPUILIHLIH DACHIH HCAPAKAMMAH CAKIMAHOBIPY MAKCAMBIHOA KOP2AHLIC Bac Kuim yazici 0anviHoanool.
Folnvimu-mexuuKkanvlK, aKnapammap men 2oliblMu eHoekmepoi manoay Hezi3inoe oilbln epedcenepi 3epmmein,
Jcapakam any Kayni 0ap KuMslioapowvll, 3IP2OHOMUKACHL AHBIKMANObl. ChropmmulK Kuimoi KOHCMPYKUUATBIK,
Jcobanayoa, aknapammaolx, mexuonozuanapovtyy manvimanst CAIIP «Grafisy 6azoapnamacet Konoanwinov.. Homu-
Jcecinoe KOKnapuiobliapea apHanzan CROPMmouIK KUiMoepoin, ymuiMObl KOHCHMPYKUUACLL MEP2bI3bIAbIN, HIOTbIK,
KOp2anwic HCUHAK — mize Kan #caHe dac Kuim oaibinoanool. aiisinoanzan éac Kuim men mize Kan, KOKnap-usliapovl
am cnopmul OlibIHbL GAPBICLIHOA HCAPAKAM ATYOaH KOP2Aailobl.

Heri3ri ce3aep: aT cmopThl, KeKmapusl KuiMmi, Kayincisnik, s»kapakat, 6ac, Tize, MaTepuaiaap
nakeri, s;ko0anay.

IMPOEKTUPOBAHUE 3AIIMTHOM OJIEXKJIBI 111 KOKITAPA
B IEJISIX BE3OITACHOCTH

C.JK. ACAHOBA, H.P. ®A3BIIIFAEB, K.T. AUTYJIEHOBA,
M.A. CAJBIT'VJIOBA, M.C. JKAUT'VJIOBA

(MucTutyT au3aiina u texnonorun «CoeiMo6aT», AT'JY, Kazakcran, 050004, r. Anmatsl, yi. Kynaesa, 43)
DJIeKTPOHHAS ITOYTa aBTOpa KOppecoraeHTa: huria@symbat.kz *

«Koxnap» —3mo sxcmpemanvnan KOHHAA UZPA ¢ 04eHb 2y00KoI ucmopueil. OcobenHocms Uzpol 8 MOM, YMO
Oxcuzumol, ymeroujue e30ums 6epXoM HA J10ULAOU, U KOMOpble YHACMEYIOm 68 uzpe, 0e/AMmcsa HA 08¢ KOMAHObI,
He3asucumo om eo3pacma u eecosoil kamezopuu. Hzpa “Koxnap” npuobpena ocobwiit xapaxkmep 6 Kyabmype
KO4eBHUKO08 U pacnpocmpanena 6 Hapooe no ceii 0eHb. B uzpe “Koknap” ouenv mHoz0 OeujceHuil ¢ puckom
ROJIYYUMb CEPLEIHYI0 MPAMY, UZPOKU HOCHOAHHO HAXOOAMCA 6 OBUNCEHUU, UACHO 603HUKAIOM ONACHbIe
MoMeHmbl, Komopvle Mmozym npugecmu K mpaeme. Ilenv Hayuno-uccieoosamenvckoi  padomel  —
CO6EPUEHCIMBOBANHUE 00€MHCObl KOKRAPUCHOE ¢ MOYKU 3peHus de3onacnocmu. B ceéa3u ¢ smum ¢ 0annou cmamove
onpeoesnien mun O6UNCEHUTl, HeNOCPEOCMEEHHO GIUAIOWLUX HA mpasmamusm é uzpe. H3yuenvl ycnosus cnopmuéHoil
uzpol, 661:1671€HbL OCHOEHbIE HEOOCHIAMKU OeliCEYIouell 00eXcObl, NOOZONO61eH 3AU{LMHDBLIL 207106 HOIL YOOP C Uebio
npedoxpanenus 2on06vl uzpoka om mpaem. Ha ocnoge ananuza nayuno-mexnuueckoi ungopmayuu u HayuHvlxX
mpyooe 0viniu u3yueHvl NPAGUNA UZDPbl, ONPEOEICHA IP2OHOMUKA OBUNCCHUIl UZPOKOB, PACCMOMPEHA 00€MHcoa,
ucnonvzyemasn 6 uzpax. Koncmpyxmuenoe npoekmuposanue cnopmueHoll 00exicovl papadamuvléanocy ¢
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UCHONBb308AHUEM WUPOKO UCRONb3YEeMOU asmomamusuposannoi npozpammol CAIIP «Grafis». B pezynomame 6vina
Ppaspadomana payuoRanbHas KOHCMPYKYUA CHOPMUGHOU 00eicobl 01 uzpol 8 «Koknapy, uzzomoenen 3aujummnoiii
KOMNJIEKM — HAKOAeHHUK U 20106HOU Yyoop. Hzpa ¢ «Koknap» moodunuzyem monodexics 011 ydacmus 6
HAUUOHANBHBIX KOHHBIX UZpax. Ima uzpa cnocoocmayem momy, 4mo 0HCUZUmMbl CMAHO6AMCA (071ee AKMUBHBIMU U
noomanymoimu. B mo ce epemsa npueooum K 108Kocmu 80 epems 8epxo6oii e30ul. Pazpabomannulii 20106101 yoop
U HAKOJIEHHUKU 3aUULaiom 6CAOHUKOE OM MpPagm 60 8pems KOHHbIX CHOPMUGHBIX UZD.

KiioueBble cjioBa: KOHHBIH CImopT, CHopTuBHasA OICKIA, 6C3OHaCHOCTb, TpaBMbI, I0JI0Ba,
KOJICHH, IAKET MaTEPHAIOB, IPOCKTHUPOBAHHUC.

DESIGN OF PROTECTED CLOTHING FOR THE COCKPIT FOR SAFETY PURPOSES
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Kokpar' is an extreme equestrian game with a very deep history. The peculiarity of the game is that the
horsemen who can ride a horse, who participate in it, are divided into two teams, regardless of age and weight category.
The game kokpar has acquired a special character in the culture of nomads and is widespread among the people to
this day. There are a lot of movements in the game kokpar with the risk of serious injury, players are constantly on the
move, dangerous moments often arise that can lead to injury. The purpose of the research work is to improve the
clothing of the kokpar crew from the point of view of safety. In this regard, this article defines the type of movements
that directly affect injuries in the game. The conditions of the sports game were studied, the main shortcomings of the
current clothing were revealed, and a protective headdress was prepared to protect the player's head from injury. Based
on the analysis of scientific and technical information and scientific works, the rules of the game were studied, the
ergonomics of the players' movements were determined, and the clothes used in games were considered. The
constructive design of sportswear was developed using the widely used automated CAD program "'Grafis'". As a result,
a rational design of sportswear for playing ""Kokpar'* was developed, and a protective set was made — a knee pad and
a headdress. The game of ""Kokpar' mobilizes (engages) young people to participate in national equestrian games.
This game contributes to the fact that the horsemen become more active and fit. At the same time, it leads to the
dexterity of riding. Designed headgear and knee pads to protect riders from injury during equestrian sports games.

Keywords: equestrian sports, sportswear, safety, injuries, head, knees, package of materials,
design.

Kipicne

Kekmap Oyrinme Mepeke MeH KONIIUTIIK
OWBIH-CayBIKTa OYKapalbIK OHBIHIAPIBIH Oipi 00J1-
b keneni. OWBIHHBIH €Ki HYCKachl 0ap — eH Kell
TapanfaHbl — OWbBIHFA KeNTereH [adaHao3aap
KaTBICKAH Ke3Jle, OJlapblH SPKaMChICHl YIIaHBI 63
OeriHIIe MEHTepy YIIiH Kypeceni. Kemeci Hyckachr
— J0Ha-TapThIC, KEKIEe-XKeK, MadaHm03-aapAblH
Oenrini Oip TONTAaphl apachlHIA KYpEi.

Byringe kekmapmaH XajibIKapajiblK CIOPT
(enepanusacel KYpbUIbI, OHBIH KYpaMbIHA OOJIBIC,
peciyonukanap meH kartap Kerraii, [lokicran,
Typkus, Tinti @paHIMSHBIH OKUIAEpi Je Kipemi.
Kekmap Opra Asus, Kazakcran, AyraHcraH xai-
BIKTapbl apachlHAa Ja KEH TaparaH aT OWBIH-
JAPBIHBIH Oipi.

Ocbl yakpITKa JIEHiHT1 KOKMapra KOJIaHBI-
JIBIN KENTeH KUiMIEp, OHbIH OepiKTiriHe, MaTachl-
Ha JKoHE T.0. KacuerrepiHe HEri3Jelin KeJreH.
JlereHMeH, KoKmap OMbIHBI aT YCTiHAE KYPrisi-

7eTiH OONFaHIbIKTaH, KOKIAPIIbIHBIH ACHCAYJIbI-
FBIHA oCEp eTyll KHIM Kayilci3miri e3eKTi
MocenenepaiH 0ipi, cededi KoKmap TapTyna dacka
CIOPT TYP1 CHSKTHI )Kac albIpMaIIbUIBIFBl MEH
canMarblH eckepMmerai. OnapasiH imringe oip
OWBIH/Ia KOHIT1 KOKITAPIIBUIAPMEH KaTap, »KaHaJIaH
yiipeHin >xypreH kactap Aa 0omysl MyMKiH. Ocbl
TYPFbIZIA JKapaKaT alfaH Ke3[e KOKIapIIbiFa
Kayirci3 sxaraai TyFbI3y ©3€KTi OOIBIN TaObIIa bl

MaxkanaHblH MakcaTbl KOKIapLIbLIapAbIH
KAIMIH Kayilci3miK TYpFbIIa JKETUIIIpy Ke3aemnii
JKOHE MbIHAJal MIHACTTEP KOMBUIIbI:

- KOJIIAHBICTAFbl KWIMHIH HEri3ri KeMIIi-
JIKTEPiH aHBIKTAY;

- KOKMApIIbIHBIH OachlH JKapakaTTaH Cak-
TaHJIBIPY MaKcaThIHAA KOPFAHBILI Oac KUIM YJTiCiH
JNaubIHaAY;

- KOKITAPIIBIHBIH Ti3eCiHE KOPFAHBIII KHIM-
JepiH JaibiHaay;
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- KOPFaHBIII KACUETTEPiHE KOWBLUIATHIH Taj-
anTapra cail MaTepHalAapabl ipIKTey KO3IeNIi.

AJBIHFAaH — HOTIDKENEPAI  OHJEYy  KOHC
MPOIECTEP/Il MOJCNBICY KE3IH/IE COLUOIOTUSIIBIK
3€pPTTEY SICTEPi KOIAAHBUIIBL.

ByJ1 )KYMBICTBIH FHUTBIMH JKaHAJIBIFBI OOJIBITT
KOKITapIIbUIAPIbIH KOPFAHBIC JKUBIHTBIFBI — 0ac
KWIMI J)X9HE Ti3eKar OOJIbII TaObLIabI.

IIpakTuKanblK MaHbI3bl — OWBIHIIBLUIAPIBIH
Kayirci3airii cakray.

3epmmey mamepuanoapsl meH a0icmepi

«Kekmap» OHBIHBIHBIH Ka3aKila aTaybl
OpTaK TYPKLIEPIiH «KeK Oopy» — 003 KacKbIpJaH
(ka3. KekOepi) IIbIKKaH. AHBI3IAPABIH OipiHe
ColiKec, KaCKbpIpiap KOHABI KeTepin, OachiH
KACKBIPJIbIH  KYIIKTEPIHE  amaphill, OHBIMEH
OWHAABI. XaJIbIK OHBI TOJ OUBIHBI (KACKBIP) JIET
aTait 6acrajsl, OipTe-0ipTe «KOK-06pY» JereH aray
naiiaa 6ossr [1].

Cyperre (1-3 cyper) oibIHHBIH Oip TypiHIe
SIIKIHIH YIIaHBl YCTAl ajblll, OHbI Kapchliac

KOMaHaHbIH «Ka3aHJIbIK» KAaKMachlHA JAKTBIPYBI
KOpCeTirex.

Kexnap >xaii rana oifsiH-caysIK emec. O ep
aJaMHBIH KaYBIHTE€PIIK PYXbIH HIBIHIAH]IBI, OHBIH
OolibiHa OalicayiabLIBIKKA, alajlbIKKa, OpHHE
(usnKkanbIK narasuiapra Topouenerai. Xacrap at
YCTiHE Kypecy, OJaplIsl HaFbI3  YPBICTHIH
IKCTpEMaIbl JKaFJalbIiHaa Oackapy ToxipuOeciHe
ue ereni. Kekmap TapTy kacrapisl YITTBIK aT
CIIOPThI OWBIHJAPBIHA JKYMBULIbIpaJbl. byl OibIH
ep KIriTTepJiH KUMBUIBIH HIMPAK eTill, IILIMBIP
Ooneint ecyine bikman ereni. CoHbIMeH Oipre, aT
YCTiHJe enTilikke Topoueneiii [2].

Kexkmnap oifHayaslH epexernepi KapamaibiM.
Op KoMaHaana 12 agam, op )KakTaH TOPT ONBIHIIBI
IIBIFaJIbl, OWBIH OapbIChIHIA MabaHa031ap OipiH-
0ipi aybIcThIpajpl. OliTKeH] mabaHm03Fa J1a, aTka
na OipHele MUHYTKa ToTel O0epy KublH. Kekmapia
K] YIaCchlH TakaagaHajbpl, OUTKEHI 01 TapTyra
toren G6epeni [3].

Cyper 1 — Kexnap oiibiabl komangamen Cyper 2 — ¥1nansl Kazanasikka arapy Cyper 3 — YinaHsl xep/ieH any 0apbIChl

AJ1 COHFBI XBUTIAPHI OYJT OWBIH KaiTa TYJIe,
XaJBIKAPABIK CIIOPT TYPiHE AWHAJBIN, OJIEMIIK
apeHara IBIKTEL JIYHHEeKY31UIIK KOIImeHIiIep oin-
piagapeiHa AKII, Monromus, Kerrait, Kazakcran,
Peceii, ©36ekcTan, Toxikcran, Ayrancrad, Typkus
oHe 6acKa eepIiH KoMaHataps! KaTeicyaa [3].

Kekmap oMBIHBIHBIH epekenepi KbUT CalbIH
TONBIKTBIPBUIBIIL, XETUTAIPLTIN OTBIpabl. O3ipiey-
IIiIep/IiH HEri3ri MaKcaThl — OWBIH Ke3iHJe OWbIH-
LIbUIAP MEH aTTapAbIH JKapakaT aly CaHbIH a3alTy.

Bip epekmriniri, kexnap/a *ac MIEKTeYi KOK.
JleHcaynbIFbl pyYKcaT eTce, 3eHHETKEPITiK JKacTaFbl
ep aJaM Ja KociOu KoMaHAa a OiHal anafpl.

O#BIHIIBIIAPABIH 3aMaHaYH epexenepi MeH
XKaOIBIKTAphl OpKAIIaH KaTBICYIIBUIAPIBIH OMipi
MeEH JIEHCAYJBIFBIH CaKTayFa MYMKIHJIIK OepMenIi.

OKCTpeManasl  CHOpT  Typi  OONFaH-IBIKTaH
JKapakar ay Kayti oap.

OWBIH amaHBIHBIH OpTachlHA TUAMETPI aJIThl
METPITIK IIeHOep OenriieHeni, oraH Kapsic Oacra-
Jap aNablH/IA eIKiHIH YIITachlH KOAIbl. TepemniHiy
Oenrici OOMBIHIIIA TOM KAaMWUTAHAAPHI KUHAIBIIL,
canemece i, TapThic 6acTanapl [4].

COHFBI KBULAAPH €TIMI3Ae DKCTPEMAIBI
CIIOPT TYpJIepi MEH aIlbIK ayajaa CropT TYpIepiHiH
TaHBIMAJABIFBl apTta TycTi. Kaszipri 3amanfra ToH
AKCTPEMANBI CIIOPT TYypJiepiHe ¢GyTOOd, XOKKEH,
MOTOIIMKJ, OOKC 3K.0. KOJIaHBUIBII JKYPreH Kop-
FaHBII Oac KWiMIEp Typasibl MalliMeTTep Kapac-
TBHIPBUIIBL.

Kunim KOpraHbIC Kypajbl PETIHAE >KYMBIC
JKaF/laiiylapsl MEH Tajanrtapra caii Ooybl Kepek.
Temenie comappiy Gipa3ssl kepceriiii (4-cyper):
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1 2 3
Cyper 4 — Kopransic 6ac kuimaepi

1 - Bokcmibinapra apHairas, 2 - @yrOon KaknanbIcbiHa apHaFaH, 3 - XOKKeHIIijepre apHajFaH,
4 - MOTOLVKIIIIIBIFA apHAIIFaH.

ApPTBHIKIIBUIBIKTApEl  MEH  KEMIIUTKTEpiH
AHBIKTAY YIIiH aFbIMJIaFbl aCCOPTUMEHTTIH KYMBIC
XKarJIalIapblH, KOJJaHbBUIATBIH MaTepuaiiap MeH
TYTBIHYIIBUIAP apachlH/a SKCTPEMasibl CIIOPTKA

apHAJIFaH KUIM carnachlHa KOMBUIATBIH TalarTapbl
Taj/1ay KaKETTUIIr aHbIKTaJIbL.

OKcTpeMalpl CIOPT TypJiepiHe apHalFaH
KOpFaHbIC 0ac KuiMi albIpMallbUIBIKTApHl 1-mi

KECTe/Ie KOPCETIIreH.

Kecte 1 — DxcTpemanipl CriopT TYPJIEpiHE apHAJIFaH KOPFaHBIC O6JIIIeT] Ti3e KalThIH aibIPMAaIIbUIBIKTaPhI

KOpFaHbIC 0ac KHiM

Ne | Dxcrpemanipl CiopT Typi APTBIKIIBUTBIKTAPbI Kemmrinmikrepi
2 3 4
1 Bokcuipinapra apHanran Bokcibiiap 6ac KHiMi CIIOPTIIBIHEL OTe KaJblH, KO3JIeH COKKbI

KapchUIac COKKBICBIHAH KAaKCHI
caKTamnIbl.

ayapl cakTaManpl.

2 OyrdoN KaKnanbIChIHa OyrOon KaKnambIChIHA apHaJIFaH XKepre kysay 6apbicbiHAa
apHaJIFaH KOpFraHbIc 6ac 0ac KHiM BIHFAHIIBL, KEHII. )KapakaT aTylaH TOJBIK
KUIM CaKTaMamnIbl.

3 | Xokkeiimrinepre apHaiFaH
KOpFaHbIC 0ac KHiM

XoKKeuliinepre apHaJiFan 0ac Kuim
0acTBIH TOJIBIK OOJIITH COKKBIIaH,
KyJ1aylaH CaKTauiJbl.

Ko3ranbicka bIHFAHCHI3, JKOHE
MYy3/ia OWiHay OapbhIChIHA
CYBIKTaH CaKTaMalJbl.

4 MoTOUUKIIIIBIFa apHATIFaH
KOpFaHbIC 0ac KHiM

OraH apHasiFaH 0ac KUIM TOJBIK
0eTTi XKeNJIeH, JKapakaT anyiaH
caKTaiIbl.

backa keneriH KayinTeH
TOJIBIK cakTaMaiinel. Kutoyre
BIHFACBI3AAY.

Kekmapman 6acka 3KCTpeMaibl CIIOPT TYPiHe abIIMHI3M, [IAHFBI, XOKKEH CIIOPT TYpAepi ae xataasl (5-cyper).

Cyper 5 — Koprassic Oemnmieri — Ti3e Kar

1 — XokKkeil KaKImanipIChIHa apHaiFaH; 2 — Boneitbon ofpIHIIBLTapEIHA apHaFaH; 3 — @yTOon OHBIHIIBIIAPEIHA
apHaiFraH; 4 — AIBITMHA3MIE apHAIIFaH.

Onedu JIepeKKesepi 3epaeney, Taigay
OKCTPEMAJ/IBI  CIIOPT Typalbl KON >Ka3bUIFAHBI
Oenrini. [ecek Te, Kexnappuiapra Kayirncis Kaim
’Kacay Mocelneliepi a3 KaMTBUIFAHBIH KOPCETTI.
K.E.Amanmxomnosa [5,6], M.M. AnumberoBa [7],
K.Y. YcenbekoB xone T.0. [8,9] 3 xymbic-

TapblHIa KOKIapIIbUIap KAIMiHE TO3yFa Te3iMIi
Kacuer Oepyze, OpTYpii KOCHIMIIA MarepHhall-
Japapl KOJNJaHy >KOJJIapbIH KapacThIpFaHaap.
OKcTpemManapl CIOPT TypiiepiHe apHalFaH
KUIMZIEpAl 93ipiieyre apHaifaH KOHCTPYKLIMSIIBIK
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LICHIIMIH  TEpPEeHIpeK KayilcCi3AiK TYpPFBICHIHIA
AHBIKTAY KYMBICTBIH HET'131 OOJIBIN TaObLIabL.

JleHeHIH Kall MyIeci kapakaT ainyra OeriMm
€KEHIH aHBIKTay YIIiH, KAMBUIAAp SPrOHOMHUKACHI
xacanjpl (2 - mi kecre) (Komonosa, 2016) [10].

Kecte 2 — KeKr[ap CIIOPTBIHJAAFBI JKapaKaT allyra TiKenen ACep eTEeTIH KUMBLLJAapbIHBIH 9PTOHOMUKACHI

No JleHe Ko3FasbIChl

KozranpicTeig
JKapakaT ayra acep
€Ty CHUTIATTaMacChl

Kapcbuiac TonThiH
JKBLTKBICBIHBIH
0anThIPFa COKKBICHI

¥Y1uauHsl any
OaphIChIHIA
HIBIHTAKKA KBIIKBI
COKKBICEI

¥Ymansl any
OapbIChIHIA OacTeH

xKepre Kyjay

¥Ymansl any
OapbICBIHA Ti3eMEH

xKepre Kyjiay

¥1aHe! any
GaphICBIHA UBIKIICH

Kepre Kyiay

¥1aHel any
GapBICBIHAA UBIKTAH
COKKBI airy

KuMbuipap 3proHOMHKAachl KOKMNAPIIbIHBIH
YKapakaT anysl 0anTelp MeH Oacta 0aChIM eKEeHIITiH
KOPCETTi.

O#BIHIIBIIAP MEH >KAaTTHIKTBHIPYLIBLIAP apa-
ChIHAA cayajHaMa OKYPridy apKbUIbl KOKIIap
OWBIHIIBUIAPBIHBIH KHIMiHE KOMBUIATBHIH Tajanrtap
aHbIKTaIAbl. "KeKkmap ONBIHIIBICH - KHIM - OWBIH
opTacel" JKYHeciH 3epTTEreHHEH KeHiH KeKIap
OoliHay Ke3iHJe KOJNAHBUIATHIH KHIMJIEp OWBIH
Kayinci3airine coifkec KeIMEWTiHI aHBIKTaJIbL.

Kexnap ofBIHBI YIITIH KOCKIMIIIA KOPFAHBIC PETIHICS
Ti3eKam JkoHe Oac KHiM o3ipiey KaKeTTUTiri
aHbpIKTanApl. CayanmHaManblK 3epTTey OapbICHIHIIA
KOKIMApIIbIap  Ka3ipri  KOJMAAaHBICTA  KYpPreH
KAIMJEPiHIH JKapaKaTThl MeTiHTIe
cakraiitbiibiia  50/50  %-ra  raHa  ceHeni.
OUBIHIIBIIAPABIH,  ©37ICPiHIH KapaKaTThl KeOiHe
askrapelHaH  (OanTeIpAaH, — Ti3emeH  JKOHE
TOOBIKTAH) AaJaTBIHBIH, OacTaH COKKBI Kl
tHeTiHaepin atamn oTTi (-1 quarpaMma).

OfBIHITBITAP/IBIH KapaKaT amysl

\U

m Bac/ank, B Kon/ask ® Boc/kon

Huarpamma 1 — OHBIHIIBUTAPBIH KapaKaT aly KepCceTKimi

Ken ofipiHIIBIIAD KHiIMZIEPIHE KOpPFaHbIC
perinae asKTapelHA >KOHE Oacka Keml Hazap
ayJapblll KOPFAHBICTBI OCHI A TBUIFAH XKepiiepre

KYIIEHTyni cypanbl. ASKTaH KapaKaTThl *KBUIKBI
YCTiH€ KapchUlac TOM >KBUIKbICHI OanThIpJaH
COKKBI JKacaraH/a yoHe CIlKi YIIachlH aly MaKca-
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TBIH/IA JKEpPre KyJlaraHjia ajaThIHAAPBIH alTThL
KonnmaneuiraH KuiM OWBIHIIBLIIAP/BI JKapakaTTaH
KOpFaylpl KaMTaMmachl3 eTHEHUTiHIH aHBIKTayFa
KOMEKTECT], SFHH MaTepHajiaplblH KOPFaHBIC
XKOHE Maijanany KacueTTepi OWBbIH >KaFdaiiaphl-
Ha ColiKeC KeIreHiMeH, KOPFaHbBIC PETiHAe aii e
3epTTen JKEeTULAipyai kepcerri. Kekmap oOWHBIH-
IIbUTAPbIHA apHAJIFaH KUIMJII )KapaKaTTaH caKTay-
Ibl TEPEeHIPEeK 3epTTel, KOChIMINa OyHbIMIapbl
KOCY/IbI Tajar eTei.

Kexknap olibIHIIbIIApEIHA apHAIFAH CIIOPT-
THIK KHIMI'€ MaTepuangappl TaHaay YIIiH Koija-
HBUIATBIH HETI3r MaTepuaijgap KapacThIPBUIJIBL
Onapra KOWBUIATBIH Kbl TajanTtap: KULITeHI
JKEHLJI, BIHFAWJIbI, JICHET'e 3USH/IbI dcepIiH OoiMma-
VBl JKOHE OMBIHIIBUIAPBIH KO3FaJIbICBIHA KEepri
KeTipMey1 MaHbI3/IbI.

CHopTTHIK KHIM camnachl KOpCEeTKIITepiHiH
HOMEHKJIATYPAChIH d3ipliey Ke3iHAe MbIHA al
TONTap €CKepuUIai: (YyHKIMOHAIABIK, CEHIMILTIK,
ACTETHKAIIBIK, SPTOHOMHUKAIBIK, KOHCTPYKTOPIIBIK-
TEXHOJIOTUSIIBIK.

[Toposion — cepmiMii MoMypeTaH bl KOOiK-
TiH aJFallKel COPTTapbIHBIH Oipi, ayaman 90%
TYpaTBIH JKYMCaK IMOJTHYPETaHabl KOOIk eHIMIep-
re cepmiMIuTiK Oepy yIimiH aeMmndepiik MaTepua
peTiHAe KEHIHEH KONMAHBUIABI, KeHAe JJIEKTp
OKIIayJayblH/ia KoimaHbuiapl. [ToponoH keknap
OWBIHIITBIIAPBIHBIH COKKBI OapBICBIHIA CEpPITIMTIi-
JK eTy MakcaThlHAa KapacTeipbutyaa. [lopomoH-
HBIH OCHI JKYMBICTa HETI3rl peji — jKapakaTTaH
CaKTay JKOHE XKapaKaT allyFa MEWJIIHIIe TOMEH dcep
ery. [lopoioH KeKnapIbLiapra apHajFaH Kayil-
CI3MIKKE apHaJFaH KOCBIMINA OOJIIeKTepre apa-
JIBIK MaTepHaJjbl peTinae Konmansuaast [11].

JKacanmpl ObUTFApBI — TEXHUKAIBIK OYHBIM-
map okacay YmIiH TaOwrum OBUTFapel  OpHBIHA
KOJIZIAaHBUIATHIH MOJIMMEpIl MaTepuan. JKacaHspl
ObUTFAphl MaTepuanbl Ti3e KaNTBIH  HETI3ri
MaTepuaibl 0ombIn caHamaapl. JKacaHap! OBUTFAPHI
IIaH, TO3aHJbl CYPTIl allyFa BIHFAMIIBL, KOHE
BUIFAJIZIBI  CBIPTKBI  OpTajaH eTkizoeiini [12].
Kacangpl TepiHi KeKmapiipUiapra KayilcCi3miKKe
apHaJIFaH KOCBIM-IIIa OOJIIIEKTepPre ChIPTKBI HEri3ri
MaTepHan PETiHAe KOMIaHbIIIbI.

KacaHapl MeX — O TOKBUTFaH, TAOUFH YKOHE
JKacaHIbl OBUIFApPBl HETI3iHAE TYpaabl, OFaH
XUMUSJIBIK HEMece TaOWFM TOKbIMA TaJIIBIKTap-
bIHAH, COHBIH IIIIHJAE >KaHyapjapAaH albIHFaH
TaIIBIKTAPIaH, MBICAJIBI, KOW YHIHEH JKacalraH
HEMece 9pTYpIIi TocinaepMer Oekirineni. Kexnap-
mibUIapFa apHaJFaH  Kayilci3gikke —apHajFaH
KOCBIMIIIa OOJIIIEKTEPTe apajiblK MaTeprall peTiHe
KOJIZIAHBLIA IbI.
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Makra-maTa — )KOFaphl OEpiKTiri Oap aMOe-
Oam KacuerTepre ue, jxoHe Je Oyn maTepuai aya
OTKI3rill, Cy CiHiprim OoybIn Keneni. Makra-mara
JKYMBICTa acTap MaTepUalibl PETiH/IE KOJAaHbLIA L.

JKyH Gapnblk 6acka TalIIBIKTapMEH cajibic-
THIPFaHJIa TUTPOCKOMUSUIBIK cUIaTKa ue. YKorapbl

BUIFAIIIIBUIBIK KaFaaibiaaa )KyH 40% burraibl

ci”ipeni. TaOuru »yH MEHITIHIIIE COKKbIFa TO3IMII,

JKOHE ocepiH azaiTazpl. TaOuFu )KyH apajiak
MaTepuai peTiHjie KOIJaHbUIIbL.

Kartbipma — oM0Oeban Tecey MaTepuabl, Ol
JKaOBICKAK Kypambl 0ap TOKBUIFAH HEri3 OOJIbII
TaObUIAbI J)KOHE KHIMHIH OpTYpIIi DIIEMEHTTEpiHe
KAaTTBUIBIK Oepy YIIIH KojjaHbuiagel.  OcChbl
MaTepuajMeH KahTalaHraH OeJiKTep y3aK YaKbIT
OO¥bIHA MIITHIH CaKTal bl )KOHE KU1 KYY Ke3iHIe
ne nedopmanusiianOaiel. byn MakcaTTa KaTThI
KaThlpMa MaTepuajbl KOJJAHBUIABI, OJ CHIPTKbI
OpTa/iaH TUT'€H COKKbUIAPIbIH 9CEPiH a3alTaibl.

OProHOMHKA TYPFBICHIHAH KOKIAP ONBIHBI-
Ha apHajJFaH KUiMjepJi jkobanay eKi TYpFbIIaH
KapacCThIPBUIIBL: TY3€TY TACUIl JKOHE MPOCKTUBTIK
tocit. Ty3eTy SproHOMHKACBhIHBIH MIHIETI —
JKYHEHIH KYMBIC ICTEY THIMAUITIH apTTBIPY YIIiH
"KeKmap — KHAIM OWBIHIIBIIAPBIHBIH" SPTOHOMH-
KaJIBIK ~ JKYHeCiHIH  Ke3-KeJTeH  JJICMEHTIHE
ProHOMHKAIBIK, Oara 6epy [13].

Kexnap OWBIHIIBUIAPBIHBIH,  KHIMACPIHIH
Kayilmci3miKk MakcaThlHAA KOJNIAHBUIATHIH KOCHIM-
ma OeJIIIeK YPrOHOMHUKAIBIK JKYHelnepi OHBIH
OapibIK Kypamaac OemKTepiH Kypaenm (QpyHKITHo-
HaJABl TYTaC PETIHAC KapacTBIPYIbI Taslall eTel,
OHJIa JKETEKIITi POJI KOKITAp OMBIHITBICHIHA THECITI.
"Kekmap oHBIHITBIIAPEI KHIM-OHBIH OPTACHI"
JKYHeECiH 3epaeney OHBIH KypaMaac OeiKTepiHiH
OpKalCBICHI )KYMBICTA TEK OFaH FaHa aCaJFaH
3aHJapra OaFbIHATHIHBIFBIH OOJIKAN/BI.

Homuoicenep rncane o1apovt mankiiay

Tapmanran THIMAI MaTepHalap MaKeTiHeH
Kexkmap oifbIHIIBIIAPEIHA apHAIFAH KOCHIMIIIA 06J1-
meKTepiHiH (Ti3e Kam JkoHe 0ac KHIMIEpiHiH)
YITICIH KOPKeMIIK — KOMITO3UIMSUIBIK JKOHE
KOHCTPYKTHBTI HIETITIMi 931pIIeHII.

Tize kan »oHe 6ac KWIM KOKMaPIIBLIAPIbIH
OWBIH 0apbICHIHAA CHIPTKBI OPTajaH alaThiH JICHE
JKapakaThlH alyJaH cakTam, aT YCTiHeH Kyjiay
OapbICBIHIA KBIPY MEH KapakaT ally[Ibl CeHiITemi
JKOHE TUTUCHAIIBIK (DYHKIMSIFA call peJl aTKapabl.

Tamantapra coiikec OYBIM KHIOTE KOHE
IIeNTyre BIHFAMIIBL, JKOHE OipHele eJieMre
KBICKAPTBUIBIN, YAKEHTUIeMi. YIKEeHTLTIN-Kimti-
peiTyre KoJJIaHBUIFAaH MaTEpUal BEIKPO apKbLIbI
Kyiay OapbICHIHIA HEMECe COKKbl OapbIChIHIA
eIIKaH/ Al ieHere kepi acepin Turizoeiiai. Tize kan
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XKoHe 0ac KWiM TO3yFa Te3iMIi, apblK MEH CY
ocepiHe, yHKelicKe, CO3BUTY MEH KHIO TpoLeciHe
03 ITIIIHI MEH OIIIEMIH canajbl CaKTanabl.

¥YCHIHBUIFAaH KOKMAPIIBUIAPIBIH KOCHIMINA
Kayirci3aik OeeKTepiHiH JKUBIHTHIFBI (Ti3e Kall %ka-
He 0ac KHiMJEpiHiH) CHIPTKBI TYPiHIH CUTIATTAMACHL

bac xuim epnepre apHanfaH, MaHOaNIbI
KOHE KYJIaKThl TOJNBIK aiHaya >Kayblll TYpaTbIH,
TeOECI alllbIK, aya OTKI3TIIITITIHE 9Cep €TETIH KET1
Teciri 6ap. ApTKbl OpTaHFBI OOMBIHAA BEJIKPO
MaTepHajabIMeH OCKIiTiIe[i »KOHE ONl YIKEeWTIN-
KIIIIPEHTIJICTIH POJI aTKapaibl.

Cyper 6 — Kekmnapuibiiapra apHanral
0ac KMIMHIH TEXHUKAJIBIK DCKU31

«Grafisy xyleciHme MOAETbIl 93ipIey omici
SIFHA, OYHBIMIBI YITUIEY YIIH HET3ri Chi30a
JTUTHTA3epre CSHTI3UICTIHIrT HeMece TaHIadFaH
KYpacThIpy OMICIHIE CallbIHFaH HETI3re cyiheHe
OTBIPBIT, MOJENb KYPACTBIPBUTYBIH, KOHCTPYKTOP
TaHJanIbI.

JKytieHin Tarpl Oip epeKIIeNiri TYIKi KoHe
TYBIHABI O6JIIeK mapamerpiepiHiy Oip-Oipimen
JKAIFachlll eHAenyinze. Tymki Oerimex peTiHze
OapIIBIK MOJIENTBITI CHI3BIKTAPHI Oap 0a3aibIK HETI3
JKaTaJIbl, aJl TYBIH/IBI OOIIEKTEPTe OCHIFaH TOYEI i
OapieIK OemmrekTepi Kipemi [14].

CAIIP «Grafis» Oarmapimamaceiaga bBC-HbI
KypyFa KEeTKEH YakKbIT, Oacka OarmapiamaiapMeH
CaNBICTBIpFaH/a, YaKpITTHl YHemueiai. barmapma-
MaMeH JKyMbIC jkacayra epiaepain 170-90-102
eJImIeM OIpiriri KONTaHBUIABL. OmmmeM OipiikTe
Ti3€HIH TOJBIK aifHAITBIMBI, OYHBIMHBIH, Y3bIH/IBIFbI,
OaNTHIPABIH aHATBIMBI KOJTaHBLUI/IBL.

TyTeHymBUTap TanaOBIH €CKepe OTHIPHIIL,
JTITHAMHKAITBIK €PKiH KO3FAIBICTHl KAMTAMACKI3 €Ty
YIIIiH XoHE JIe Ti3eKall MaKeTiH KaMTaMachl3 eTeTiH
TONBIK  KEPEeKTi KOCHIMINANap  KOJJAaHBUIJIBL
«Grafis» skyiecinme VITiHIH MOIETBIIK KOHE
0a3aJbIK KOHCTPYKIHSITBIK, CHI30aChl TYPFBI3BUIIBL.

Kopvimuinowt

FrUIBIMU-TEXHUKANIBIK ~— aKnmapatrap MeH
FBUIBIMA €HOCKTEpAl Tayjgay HEri3iHJe OWBIH
epexenepi 3eprrenai. CHOPTTBIH 3IKCTPEMAalI bl
TYpJiepiHe apHajlfaH KUiMIEpIl €CKepe OTHIPHIIN,
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Tize kan epnepre apHaJFaH, Ti3eJeH Oacran
TOOBIKKA JeiiiH. Ti3eHi koHe OaJThIPABl COHBIMEH
Karap TOOBIKTBHI TOJBIK aifHaja >XaybIll TYpPaJbl.
Benbkpo MaTepuanbIMeH apTKbl OpTaHFbI OOMBIH/IA
€K1 KepJIeH JKoHE TOOBIK OeJIiriHjIe OKIleHi aifHaa
OckiTimeni. ApTKbl OOHIBIH OpTAaHFBI OOMBIHIA
OpHAJlaCKaH BENbKPO YIKEHTIN-KillipeHTieTiH
pei aTKapapl.

KexkmapuibuiapiblH KOCBIMIIIA KayiIlCi3JIiK
0ac KHIMIHIH JX9HE Ti3e KAOBIHBIH TEXHHUKAIBLIK
acKu3zaepi 6,7 — cyperTeplie KopceTireH.

Cyper 7 — Keknapuibuiapra apHajFaH Tize KOPFaHBIII
KHIMiHIH TEXHUKAJIBIK DCKU31

KOKITAp OWBIHBIHA apHAJFaH KUIMICPAL 93ipiiey
KapaJbl.

CriopTIIbIIapAbIH KOIl jKapakaT ajlaThlH JIeHE
MYIIENepi cayaHaMa OapbICHIH A aHBIKTAIIIIBL.

Kexnap OWBIHBI YIIIH KOCBIMINA KOPFAHBIC
periHae TizeKam JKoHe Oac KHiM  d3ipiey
Ka)KETTUIIr1 aHBIKTAJIIbL.

Kexmap oifpIHBIHIA €H KYp/edi )KapakaT ity
Kayimi Oap KosrampicTap aHbIKTanAbl. CoraH opait
TonelK Kexmap cHopTHIHAAFBI JKapakaT aiyFa
TiKeJIeH ocep eTeTiH KUMBUIAAPIBIH JProHO-
MHUKAaChl KYPacTBIPBUIIBL.

CAIIP «Grafis»-Te KeKmapIbiapra apHa-
FaH CIIOPTTHIK KUIMAEPAIH YTBIMIBI KOHCTPYKIIHS-
CBI TYPFBIZBUTBIN TOJBIK KOPFAHBIII OOJIIIeri Tize
KaIl ’oHe 0ac KHiM 93ipIIeH/Ii.

Keknapuibuiapasl skapakat aayJaH Kopran-
THIH 0ac KWIM MEH Ti3e Kall ©HEpKACINTIK JKHUbIH-
ToIK yoricine KP ITarenti anbiaapt Ne 3737 [15].
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3THUKAJBIK CTUJIBAE MATEPUAJIFA IIPUHT TYCIPY APKbLIbI OUEJIJIEP
TOINTAMACBIHBIH /KOBAJIAY ITPOUHECIH 93IPJIEY

;;
A.K. KVJJABAEBA , A.E. K¥MABAEBA

(MLX. Oyaatu ateiagarsl Tapas enipaik yausepcuteri, Kazakcran,
080000, Tapa3 K.,Cy.eiiMeH koilL.,7)
ABTOP-KOPPECTIOHICHTTIH 3JEKTPOHIBIK mornTackl: Nyrdaylet73@mail.ru*

Makanadoa «npunmmi» KO10aHa OMbIPLIN, IMHUKALBIK CHUIbOEZ] dlle1dep KOUIeKmepiHiH monmamacoin
Jcobanay npoueciniy KypoliviMOblK yaziiepiniy KOHUeRyUACbIHbIY, Hamudcenepi kenmipinzen. Hnnoeayua oacmyp
apKbLIbL IMHUKATBIK, CMUTLOIH HCAHA KOHMEKCMIHOe excenzi CaHOI Hcane MaOeHU DeliHenepin Kalima Heanzplpmyeaa,
032epmyze MYMKIHOIK Oepedi. 3epmmey HCYMbICLIHbIH MaKcamul "pret-a-porte’’ Kuim monmamanapwin xeooéanay
20icHamacwvin eckepe omuipvin, KUIMOI Hcodanay npoyeciniy npuHyunmepi MeH KypoliblMblH 23ipaey HcIHe YimnblK,
bazelmma Haceln WHIZAPLIIZAH MYRHYCKA MAMeEPUanovl a3ipaey 6oavin maooviniaost. Kymoic 3amanayu scyienik
manoay meopuacel men a0icmepin, ycyieney HcoHe munmey oMU RPUHUURMEDPIH, OU3ATIH MUROTOZUACHIHbLY
a0icmepin, KUIMOI KOPKEMOIK 2c00anaydazel meopusiblK HcaHe RPAKMUKWLLIK ycemicmikmepoi scone Corel Draw nen
Adobe Photoshop komnsromepnix 6azoapramanapoin Konoanyea nezizoenzen. ¥ColHbL12aH JHCyMbICIA KA3ip2i 3aMaAH2b
Ou3aiin MypeuichlNAH KA3aK, YIImmolK KOCMIOMIHIH KOPKeMOIK-0elineNliK epeKuielikmepin naioanany nepcnekmusacsl
Kapacmulpolizan. 3epmmeyoin KyHObLIbI2bl OHbLH 3aMAaHAyu KUIMOepOi Hcodanay canacvlHOazl 2blIbIMU macinoepze,
0acmypini YImmolK, KOCHIOM MeH 3aManayu KuiMHiy QyHKyuAnapoinoiy 6ip me3zinde o3apa apekemmecyi apKulivl
accopmumenm KypollbIMblH KeHeliny MyMKiHOIKmepine caiikec Keleminoizinoe, Oy mymolHyuibliblK Kacuemmepi
JHCO2apvl Myn10em Heana ousaiin wewlimoepin xeacayza akeneoi. Kepkem oeiinenin Kanvinmacywl yaziniy nitdini men
apxXumeKmoHUKACbl ecefineH HcaHe MAmepuanovl Hcodanay ecedinet Heypeoi, 6acvin wivl2apy2a ApHAIZAH MAMAHBIH
KYROHbL HCYMBICHIbIH NPAKMUKAIBIK MAHBI30bLIbIZbIH 0i110ipedi. ZKymbicmuly, Homudicenepi Ou3aiunHblH UHHOBAUUATBIK,
KOPDKEeMOIK JcoHe MeXHONOUANBIK 20iCmepiH KOoNO0aHy Hezi3iHOe IMHOCHMUIbOE HCACAIZAH KUIMHIH CANACHIH
apmmuolpy2a MymKinoix depeoi. Tonmamanapuin sx#codanay a0ichamacvin eckepe omulpvin, KUIMOI ycodanay npouecimiy
npuHYUnmMepi Men KYpolUIbIMbIH 23ipaey HcoHe YAmmolK 0a2blmma 0acvin Wblzapoulizan MyRHYCKA MAmepuanobl
oaitviHoay 601b61n MaodvLLIAObL.

Herizri ce3nep: Tontama, s;ko0ajiay, IPMHT, 3THOCTU/Ib, 00-6PHEK, YJITTBIK 3J1eMEeHTTIpi.

PA3PABOTKA ITIPOIIECCA MPOEKTUPOBAHUSA ) KEHCKOM KOJIJIEKIIUUA C
BBIITOJIHEHUEM ITPUHTA MATEPHAJIA B OTHUYECKOM CTHUJIE

A.K. KYJABAEBA, A.E. ’K¥YMABAEBA

(ML.X. Tapa3ckuii pernonaiabHblii yuuBepcutet nmenu M. X. Iyaatu, Kazaxcran, 080000,
r. Tapa3s, ya. CyxeiimeHosa 7)
DneKTpOHHas [04YTa aBTopa Koppecronaenta: nyrdaylet73@mail.ru

B cmamve npedcmaenensvt pesynvmamsl paspaGomiKu KOHUEnyuu CmMpyKMypHoi Mmooeau npovecca
HNPOEKMUPOBAHUA HCEHCKO20 KOCHIOMA C UCROIb306aHUeM RPUlmaA 6 ImHuozpaguueckom cmune. Hunosayun uepes
mpaouyuto 0aem 603MONCHOCY 6036PAULCHUS, MPAHCHOPMAUUU MOOHBIX U KYIbMYPHBIX 00pA308 NPOULIOZ0 6
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HO60M KOHmeKcme smHuuueckozo cmuns. Llenvio uccinedosamenvckoii pabomeol aensemcs pa3paoomrka nPUHYUNOS u
CMPYKmYpbl RpoYUecca npoeKmupo8anus 00exicosbl ¢ yHemom Memooo102uu RPOeKmMUpPosanus KONIeKyuil 00exicosl
“pret-a-porte” u pazpadbomxu OpUUHANBLHOZ0 MAMEPUANA C NPUHIMOM 6 HAYUOHANLHOM Koaopume. Paboma
baszupyemcsa HA UCHONBL306AHUL COBPEMEHHOU Meopuu U Memooax CUCMEMHO20 AHANU3d, HAYYHBLIX NPUHUUNAX
cucmemamu3ayuu U MURUZAUUU, MemO0ax NPOEKMHOU MURONOZUU, MeOPEeMUYEeCKUX U RPAKMU-YECKUX
0ocmudIceRUAX 6 00nacmu Xy00HcecmeeHH020 NPOCKMUPOSAHUS 00€HCObl U UCHOIb306AHUA KOMNbIO-MEPHBIX
npozpamm Corel Draw u Adobe Photoshop. B npeocmasnennoii pabome paccmompena nepcnekmugnocms
UCNONBb308AHUA  XYOOHCECHBGEHHO-00PA3HBIX 0COOEHHOCMEN KA3aXCKO20 HAUUOHAIBbHOZ0 KOCHMIOMA C RO3ULUIL
coepemennozo ousaitna. Ilennocms uccnedosanusn 3axkniouaemcs 6 mom, 4mo OHO COOMGEMCHMEYEem HAYUHbIM
nooxodam 6 oonacmu RPOEKMUPOBAHUSA COBPEMEHHOU 00€XHCObl, B03MONCHOCHAM DPACUWIUPEHUSL CHPYKMYpPbl
accopmumenma 3a c4ém 0OHOBPEMEHHO20 83aUMOOCHCMEUs YHKYUIL MPAOUYUOHHO20 HAUUOHATIbHOZ0 KOCMIOMA
U COBPEMEHHOIL 00€e)HCObl, YMO HENOCPEOCHBEHHO RPUGEOEN K CO30AHUIO COBEPUIEHHO HOBIX NPOEKMHBIX PelteHLil,
obnaoarowux 6vICOKUMU  nompedumenvckumu  ceoiicmeamu. Dopmuposanue XyooyHcecmeeHHo20 o0bpaza
npoucxodum Kaxk 3a cuem hopmvl U apXumeKmoOHUKU modeiu, maK u cuem OQopMiAeHUs Mmamepuana.
Pa3zpabomannslii KynoH mrkanu 013 6bINOHEHUs NPUHIMA RPEOCMABIAEn NPAKMUYECKYI0 3HAYUMOCIb PAOOMbL.
Pe3ynomamul pabomsvl NnO3601AAI0M NOBBICUMb KAUECMBO 00€MHCObl, GbINOIHEHHOU 6 IMHOCMmUNE, HA OCHO8e
RPUMEHEHUSL UHHOBAUUOHHBIX XYO00IHCECMBEHHBIX U MEXHOO0ZUYECKUX CROCO008 NPOEKMUPOBAHUSL.

KiaroueBble cji0Ba: KOJUIEKIUA, IPOCKTUPOBAHUE, IPUHT, ITHOCTUJIb, OPHAMEHT, HAIITMOHAJIbHBIC
3JE€MECHTDI.

DEVELOPMENT OF THE PROCESS OF DESIGNING A WOMEN'S COLLECTION WITH THE
EXECUTION OF A PRINT OF THE MATERIAL IN AN ETHNIC STYLE

A K. KUDABAYEVA, A.E. ZHUMABAEVA

(M.H. Dulati Taraz Regional University, Kazakhstan, Taraz, 080000, str. Sulemanova 7)
Corresponding author e-mail:nyrdaylet73@mail.ru*

The article presents the results of the development of the concept of a structural model of the process of
designing a women's costume using a print in an ethnographic style. Innovation through tradition makes it possible
to return, transform the fashionable and cultural images of the past in a new context of ethnic style. The purpose of
the research work is to develop the principles and structure of the clothing design process, taking into account the
methodology of designing collections of clothing "'pret-a-porte' and the development of original material with a print
in the national color. The work is based on the use of modern theory and methods of system analysis, scientific
principles of systematization and typing, methods of design typology, theoretical and practical achievements in the
field of artistic design of clothing and the use of computer programs Corel Draw and Adobe Photoshop. In the
presented work, the prospects of using the artistic and figurative features of the Kazakh national costume from the
standpoint of modern design are considered. The value of the research lies in the fact that it corresponds to scientific
approaches in the field of designing modern clothing, the possibilities of expanding the structure of the assortment
due to the simultaneous interaction of the functions of traditional national costume and modern clothing, which will
directly lead to the creation of completely new design solutions with high consumer properties. The formation of an
artistic image occurs both due to the form and architectonics of the model, and due to the design of the material, the
designed fabric coupon for the print represents the practical significance of the work. The results of the work make it
possible to improve the quality of clothes made in the ethnic style, based on the use of innovative artistic and
technological design methods.

Keywords: collection, design, print, ethno style, ornament, national elements.

Kipicne apteipansl [1]. «Pret-a-porte» TepMmuHi «maiaana-

JuzaitHepnep KopKeMIiK KaHa HbICaHIapFa HyFa JaibIHY, KKAIOTE JaibIH» JereHi Olnaipeni.
YMTBUIa OTBIPBIN, dp TYpJIl MarepuasiapiaH, TYTBIHYIIBIHBIH, ~MakKcaTbl MEH HaKThUIBIFbIHA
WKEeMJIUTIKTIH TYpJi ToCUIIepiMEH MIbIFapMaliap-IbIH 0aliaHBICTHI JKMHAKTAp KeJleci TonTapra OeriHeni:
KEHIHeH TapaslyblHa KbI3MeT >kacayzaa. Kasipri <«OKeKe rapepo0» - OyI1 )KeKe TYThIHYIIbIFa apHajl-
Kelibip 3eprepiep exenri cakTapAblH, FYHIApAbIH FaH YJTIep CEPUsICHI; «wKalmaiy - )Kanmnai eHaipic
Ke3KapacTapblH CaKTail OTBHIPHII, Ka3aK eHEpiHAe YIUIiH TYTBIHYIIBUIAPDFa apHajiFaH; «TONTBIK» -
XKaHalla 0arbIT KaJbIITaCTBIpyFa KYILI cajlyna, oi Oenrini Oip agamaap TOOBI YILIIH acajfaH KHIM
KOpEepMeHTe acCOLUATHBTI Oiylay MYMKIHAIMH JKUHAFbI; GUPMAJIBIK KMIM TOITaMasapbl; ©KiIIiK-
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Tep MEH Aeleranusiapra apHajfaH TolTamalap
JKHUBIHTBIFBI [2].
Pret-a-porte” ;xuHarbpIHBIH 0ACTHI €pEKILEeIiTi
— JKaHAIIBUIIBIK, SIFHU aFbIM/IaFbl MayCHIMHBIH COH
ypaicrepine colikectiri. by xarmaiina ynariaepaig
CBIPTKBI TYpPiHIH >XaHaJbI-FbIHA, ONApIbl JKacay
TEXHOJIOTUSACBIHA a3 9Ccep €TETiH KOMIO3MIIUSIIBIK
OPTYPIUTIK KYpalmapblH KOJJaHy apKbUIbI KOJ
JKeTKi3ineni. by acipece MIaFbIH CepUsIIbI, IIAFBIH
JKOHE opTallia KyaTThl eHipici 6ap KazakctaHHBIH
TIMH ~ KOCIIOPBIHAAPHI  YIIIH  ©3eKTi  OOJbII
Tabbutagpl. OCBl CaHATTAFbl KOCIIOPBIHIAD YIIiH
«pret-a-porte» MIaFBIH JKUHAKTAPHI TYpiHJAE KaHa
KAIM  YITiIepiH  jko0a-lay  YCHIHBLIAJBL.
KoMMo3unusuibIK opTYpIUTIKTIH OCBIHIAH KYpasbl
peTiHIe  Ka3aKThIH  VITTBIK  OHO-OpHETIHIH
MOTUBTEPIH KOPCETETIH KOMIIO3UIUA-JIBIK JKOHE
TEXHOJIOTHSUIBIK JKaFbIHAH epeKIle KacueTTepre ne
«TIPUHTI» 0ap MaTepualbiH NaliiaiaHy YChIHbLIA L.
Bipmeit  yarinik  KOHC-TPYKLHUSICHI  9pTYpIi
MPUHTTEPMEH KYIOHJAPJAaH >Kacalybl MYMKiH.
3amanayn xaOJbIKTap MPUHT-TEPMEH KYIIOHIAP/IbI
Te3 )KaHApPTyFa MyMKIHJIK Oepeni. byt eHepkacinTik
’KMHAKTBI KOTI IIBFBIHCHI3 )KaHAPTYFa BIKIIAJ €TE/.
Ochbirad 0alIaHBICTHI, IIAFBIH KOJEM/II OHIpICTE
KHiMJII Oip HEri3ri MIIMae KoHe KOHCTPYKTHBTI
HeTi31e yariiey omici Taimai, OyJI eHIMHIH adyaH
TYPIUTITiHE XKOHE OJIaH JIa TOJBIK KOJI KETKI3yTe KeH
MYMKIHIIKTEp Oepil, XalbIKTHIH CYPaHBICHIH
KaMTamachI3 ereqi [3].
3epmmey mamepuanoapvl Men a0icmepi
baceIn mbrapeUFal TYIHYCKa MaTepra-
IIBIH TaMybIH €CKepe OTHIpHIM, 'pret-a-porte™ xuim
TONITaMacChIH J3ipJiey Ke3eHIEpiHiH e3apa Oaiina-
HBICBIH aHBIKTAY, COHZAI-aK )KYMbICTa aKIa-pPaTThIK
KOHE 9ICTEMENIK KOJIayAblH KypaMbIH aHBIKTAy
¥YChIHBUTFAH MaKajaaa Ka3akK YITTHIK OF0-
OpHETIHIH MarbIHACBIH KOPCETETiH TYITHYCKAJIBIK
Oacria MaTepHralblH 93ipJeydi eCKepe OTBIPHII,
KHIM/II yKoOasay IpoIieciHiH YCHIHBUIFaH KYpbI-

Cyper 2 — DTHUKAIIBIK CTHIIBAET] TONTaMaHbIH YATUIepl

15

yliH l-cyperTe KepcerinreH skobanay mpoleciHig
KYPBUIBIMIBIK YITiCI skacanabl. KypbuUlbIMIbIK YT
KKBX (ECK) Tanan-TappIMeH aHBIKTaJIFaH
KUIMHIH >Ko0anay Mpoleci >KYMBICBIHBIH THIITIK
Ke3eHiH Tanjay >SkoHe pret-a-porte”  kuim
JKUHAKTapblH K00ajay ojicHaMachl HETI3iHae
xacanral. JKobanay mpoleciHid yirici Kimiripim
OHEPKACINTIK KHiM eHipiciHe OarpiT-TanFaH. "'Pret-
a-porte” TonTaMachlHBIH YATUIEpiH  a3ipieyni
KUIMHIH 6azanbIK HETI3/IePiHIH (bO)
KOHCTPYKIIUSUIAPBIH JKOHE YITUTIK 0a3ablK KOHCT-
pyxumsinapast (TBK) naiinanana oThIpBIN KYprizy
ke3nenred. CoHlali-aKk CepUSHBIH ~ MOJCIBIIK
koHcTpykuusiapeiH (MK) a3ipney xone ynrinepre
apHaJIFaH JIeKaJIoJap KUBIHTHIFbI )KOHE TEXHUKA-JIBIK
cunaTraMa TYpiHAE KOOANBIK  KYKaTTaMaHbI
JAWbIH/AY YIIiH Ka3ipri 3aMaHFbl KCIOpbIHAapaa
AHAIMTUKAJIBIK ~ €CeNTey-rpadUKaiblK  JICTIH
KOMITBIOTEPJIIK JICHI'€iiHE HEr3Ie/IreH apTy P/l KHiM
typrepinig AXCOK konnansurysl MymkiH. AYKOK-0yi
OHJIIpiC MTeH OU3HEC-TIPOIeCTeP/li KOHCTPYKTOPIIBIK-
TEXHOJIOTUSUIBIK JTAWBIHIAY MO-CelleNiepiH eIy
aBTOMATTaH/IBIPY OaF/ap-aMallapbIHBIH KelleHi [4].
barnapnamana ychl-HbUIFaH JKOHE ICKE achIPbUIFaH
JKOFaphl KOMITBIO-TEPITIK K00ajgay TEXHOJIOTHSICHI
YKOOAITBIK, TAWBIH-TBIKTHIH OCBIHIAW MOCceIeIepid Te3
JKOHE THIMII IIenryre MyMKiHmik Oepemi. Ochbl
JKYMBICTA JKYPTi-3UIT€H 3epTTEYyJIep YCHIHBUIFAH
ykobasay TpOIECiHIH KYPBUIBIMIBIK YITiCiHE COKec
MIPOIIECTIH KYMBIC iCT€yiH KaMTaMachl3 ery YIIiH
KOJIIaHBICTAF bl CTaH-AapTTaH Oacka
MaMaHIAHIbIPbUIFaH aKIapaTThIK KOJIAAYAbl 93ipiey
Ka)KeT €KEeHIH KOPCETTI.

AKnapaTThIK KOJIayZblH, *Kobajgay mpore-
CIHIH KaXkeTTi oficTepi MEH Ke3eHHEpIHIH e3apa
OaitmaHbICH 1-CyperTe KepCceTireH.
JTBIMIBIK, YIATICIH CBHIHAKTaH OTKI3y MaKcaThIH/a
Ka3aK OTHUKANBIK CTWJIIHJIEri >Ka3fFbl oiemniep
KOCTIOM YJTUIepiHiH "pret-a-porte” tonTamacel
YKacaIpl, YATUIepi 2 CypeTTe KopCeTireH.
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* KIHAKTHIH GArBITHI MeH CTIUTi AHBIKTANA/L!
* KHiM 2CCOPTHMEHT] TaHIATAIb!
* KOIL1aHy MaTepiaisl TaHaa/thl

* ackn3pep Geirenereni
* Herisri TyCTiK wemimi aHbIKTaALb!
* JICKOP/IBIH OPHATACYbI KIHE KOMIOIHIIACH
AHBIKTAIA/Ib!

* 010-OPHEKTIH KOHIEIIUIACH! aip/ene/i
* MYAGOP/ KACATBIHAIIb!
* 010-0PHEK MeMerTi asipreneai (pammopt)
* MIATTEPH A3ipieneni
* PANIOPT TOPHIHBIH CXEMACEI, MacirTalbl
AHBIKTAA/b!
* TYCTIK Yilnecii TarzIaib!

* [IPHHTTI OPBIH/AY TeXHOAOTHACHIH TAHAANALLI
+ GarapiaMaTbIK KAMTaMAChI3 €Tyl Maiifanata
OTBIPHII, GeifHeNep KATHIITACTHIPBUIALI
* 010-0PHEKTEp MaTepHAFa KOIipiIe/t, KyNoH
KACATBIHAbI

Cyper 1 — Xobanay rnporeciHii KypbUIBIMJIBIK YJITici

YCHIHBUIFAaH TONTAMAHBIH KOPBITHIHABICHL:
KUIM  JM3afHBIHIAFBl  OTHUKAJIBIK  OaFbITTHIH
KaJBIIITACYbl MEH JaMy epeKIIeNiKTepiH Taljay,
Ka3ipri dTHOCTHIIJIETI Ka3aK YITTHIK KOCTIOMIHIH
pemiH 3epTTey, 3aMaHayH [AW3alHAAFbl Ka3ak
VITTHIK KOCTIOMIHIH 53JIEMEHTTEpiH Naijaany
EpEeKIICTIKTePiH TaIIay, KHIMIe apHAJIFaH TOKbIMa
MaTepHaIapbIHAa IPUHTTI OPBIHAAY TEXHOIOTUS-
CBIH TaHZayabl Herizney, 2022 XpUTFa apHaiFaH
COH YpAICTepiHJIEeri TycTepre Tanay 3epTreyiepi-
HIiH HOTH)KECIHIE KaIbIITacTsI [5].

Kazak yiITTBIK KWIMIHIH  3JeMEHTTepi
perinme OeJeKTereHAepaeH OI0-OpPHEKTI-COHIIK
epeKIIeNnikTepi MeH KOJOPHCTUKAIBIK IIeHriMi
tagpanael. COHBIMEH Kartap, Y/ACUIepAiH MmimiHi
MEH IM3aifHBl QJEMIIK COH TEeHICHIHsIapbIHA
ColiKec Kenelli, COHBIMEH KaTap ojlapra amoOeoar-
TBUIBIK II€H HAKTBUIBIK TaJanTapbl KOWBLIAJIBI.
OpHek Oenrini O6ip olapl ce3ci3 KUHaKTam Oepe
anateiH OeitHeni Oenri OONFaHIBIKTaH, MaTepHaIIa
ot0- epHekTep OeifHenenai. CyOnuManusIbIK
0achIN MBIFApy TEXHHKACBIMEH MaTaja >KacaJFaH
STHUKANBIK OI0-opHEK (Oacma) 3amMaHayd CoH
yJrinepine YITThIK KoJopuT Oeperi [6].

Kasipri Tannma nuzaiiHepnepaiH mikipime
XaNBIKTBIK ~JIOCTYpJIEpre opajly CoHJE eKeHi
Oenrini. DTHUKAIBIK CTHIh 3aMaHAyH KaTaH KOH-
Henusiylap MEH KOHCEPBAaTHBTI TONTamaiapra
JKaKChl COMKec Keledl. DTHO CTWIBAIH IIIIHAE
KHIMHIH ~KOIITEereH OarbITTaphl CUIATTAJIFaH,
OJIApJIbIH ©3IHIK epeKIIeTiKTepiMEH TOYeICi3 nen
caHayra Oomapl.
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+ KuiM AZKCK-Ci KOJIAQHA OTHIPBIN, KIHAKTBIN THITTIK
GasaUIbIK KOHCTDYKIISIAPBIHBIH YAriiepi
TAHATBIHA!
* TONTAMAHBIH YATUTK KOHCTPYKIMANAPE! CI3BUIAb!
* MaKeTTey ysere achipbUIALb!
* Yariiep MATEPHAIAA OPbIHATIHALI

* yarinep Goktap GOMbIHIA KATBITTACTBIPHUIALb!
* TONTAMAHbI YCHIHY

* KOMIbIOTE]ITIK TeXHONOTAIAPB! KOMIANA OTBIPBIII,
GapIBIK THITTIK @IIUIeM/Iepre ApHAIFAN feKaTanap
KaCTbIHATbI
* TOMTAMAHBIH YTUIEp CepISCh! KACATBIHAbI

¢ Cay/ia YilbIM/IapbI TONTAMAHBI CATHIIT &TY/IB! Ky3ere
aChIpazbl
* OYKapaIbIK aKnapar KypaiapbInar! KapHavanay

Kuimuin Oenrini Oip TYpiH MOICIbACY
Ke3iH/J]e MaTaHbIH MEXaHHUKaJIbIK KACHETTEPiH FaHa
eMec, COHBIMEH KaTap OHBIH OOSybIH, OFaH CaJbIH-
FaH YJITiHI e eckepy KaxeT. YKobananraH "pret-a-
porte" TomTaMachIHBIH Ka3aK JTHHKAIBIK CTHIIIH-
JeTi JKasFbl oWenjep KOCTIOMIHIH JHU3aifiH —
KOHIIENIIHMSCHI Ka3aK YIATTHIK KOCTIOMIHIH KOPKEM-
JIK KYPBUIBIMBIHBIH JJIEMEHTTEPIH Ka3ipri 3amMaH-
FBI COHHIH ©3€KTi epeKIIeNiKTepiMeH YHIecTipy
UACSIChIH KepceTei. [7].

Hoamuocenepi scone onapovt mankpiiay

Kosnosa T.B., Arnpocosa 3.M.,

IlerymxoBa I'.M. 3eprreymepinme «Pret-a-porte»
KJTACBIH/IAFBI KAIMIIEP Il AKobaay pOIeciHiH Kypbil-
BIMBI )KOHE OHBIH €PEKIICITIKTEPi CHIaTTasFaH [5-7].

«Pret-a-porte» KWHaFrblH  OHEPKACINTIK
eHIIpic yumIH »ob0ajmay OapbIicbl OpUHTI Oap
MaTepHaJbIHbIH OHICYiHAE 03 epekieniri 6ap. by
yaepicTe AW3aiiHHBIH alFalIKel Ke3eHAepiHae
MaTepHaJ/IbIH KOMIIO3UIHSIIBIK JKOHE TEXHOIOTHs-
JIBIK KACHETTEPIH e€CKepe OTHIPHIN, OiplieH «pret-a-
porte» >KUHAFBIHBIH KOHIEMIHMICHIH KaJIbIITAC-
TBIPY KaxeT. ¥Kcac YIATriiepai Tanjay xoHe Tanaay
Kaxxer. EH annpiMeH 3cku3ziepin OeliHeney, coaH
KeWiH MaTepualIblH 031 kacamysl kepek. Kepkem
OelfHEeHIH KaJbIITacybl YITiHIH HilIiHI MEH apXu-
TEKTOHMKACHI, COHAA-aK MaTepHa by Oe3eHaipyi
ecebiMeH kyprizineni. MaTepuanablH NPUHTIH
0achlll LIBIFAPY >KYMBICTAPBIHBIH PETTUIINT MeH
Ma3MyHBI OeNTisi Oip TaHJIaFaH TEXHOIOTHSCHIHBIH
epeKIIeNiKTepiHe OaiIaHBICTHI AHBIKTAJIA/IBL.

Kaszak yiTTBIK KHIMiH KeleHAl KYpbUIbIM-
JBIK, KOMIIO3ULUSUIBIK, KOHCTPYKTHBTI, TEXHOJIO-
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THSUTBIK, Tajiiay OOMBIHIIA MaHBI3IBI )KYMBICTap
opsiHganasl. byn 3eprreynepre C.K.
AcanoBanbig, M. A. Hypxkacapoanbig, J. K.
Tore0aeBanbid, JI. K. Ilingebaesanniy, A. A.
JKuenoexosanr, b. E. Acanosansin, H. A.
BononeBanby jkoHe T. 0. eHOEKTepi apHaNFaH.
Kazakcranaplk MonenbepiepaiH —MIbIFapMallibl-
JIBIFBI Ka3aK XaJKbIHBIH JOCTYPJIl MOJICHUETIHE
KBI3BIFYIIBUIBIKTEl KAJBITACTBIPA OTBIPHII, KOCT-
IOM JIM3aiHBIHBIH 9JIEM/IIK STHUKAJBIK OaFBITBIH]IA
Ka3aK MOTHBTEPIH e3ekreHaipeni. EmimMizain op
TYpJi Iu3aifHepiepi apachblHa STHUKAIBIK TaKbl-
PBINTHI  IIBIFAPMAIIBUIBIK — TYPFBIIAH — TYCIHY
aJlaMJIapra e3/IepiHiH dTHUKAIBIK epeKIIeNiKTepiH
caKTayFa jKoHe KepceTyre koMmekrecei [8-15].

Kopvimuinoot

ApHalibl cyperTepi MeH MpPHUHTTEpi Oap
ToITamManap/pl jkacay 0apbIChIHAa KOMIBIOTEPIIIK
TEXHOJOTUSIIAPABI KONJaHy, rpadUKaibK penax-
TOpJIapMeH JKYMBIC Kacay ayKbIMIbI MYMKIHIIK
Oepeni. ¥ATTHIK TPUHTTEPMEH OPHEKTENTeH
OyiibIMiap Kasipri TaHAa TYTHIHYIIBUIAP/IBIH
CYpaHBICBIH  apTThipyna. Kaszak oro-epHerin
ralanafa OTBIPBIN, MaTa OCTiHe MPHUHT TYPiHIE
kymoH xacanraH. CoHmaif-aKk TPUHTTI 93ipiey
Ke3iHe Ka3aK VITTHIK olesaep KOCTIOMIHIH TYCTIK

menriMaepi  Kommaueuiael.  OchUtaiimma, Kasak
OTHUKACBHIHBIH  KYHIENIKTI  KHIMI€  Tapaiybl
CTHUIIBICHIIPUITEH OI0-OpPHEK TYPIHAETT Kasak

YITTHIK KOCTIOMIHIH 3JIEMEHTTEpIH NainaiaHysl
03eKTl OOJNBINT TAaOBUIALBL. DTHHUKAIBIK OarbITTHIH
MyHIail 1eKophl eTe YHeMai Oomambl, Oyl JaibiH
OHIMHIH 0aracblH TOMEHICTINI, OJapabl KeH
TYTBIHYIIBIFA KOJ JKETIM/II €Te/i.
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DEVELOPMENT OF SIZE RANGE OF SHOES FOR YOUNG MEN OF ZHAMBYL REGION

L.KH. YUSSUPOVA , B. ABZALBEKULY* * | A.K. BAIDILDAYEVA *= | S.E. MUNASIPOV ©

(M.Kh. Dulaty Taraz Regional University, Kazakhstan, 080003, Taraz, Tole bi str 60)
Corresponding author e-mail: bekontiru@mail.ru*

The work has developed a size and full range of shoes for young men in the Zhambyl region. The measurement
data of the feet of teenagers in the Zhambyl region were used to calculate the size range of shoes. The calculation of
the structure of the size range of footwear for teenagers was based on the assumption that the normal distribution law
accurately described the random variability of foot lengths. The results of calculations of a rational size range of shoes
are described in detail and given in the tables. The structure of the size assortment of shoes was determined based on
anthropometric studies of the shape and size of the feet of the teenagers and the results of the analysis of the
distribution of the length of the feet. In this way, the average shoe size is 275mm for young men in the Zhambyl region.
It was revealed that 14% of the young men required shoes in size 260, and the remaining 5% of the young men had a
foot size of 290mm. The measurements obtained in the study will make it possible to design shoes corresponding to the
feet of teenagers for various purposes. The result of this study will be to provide teenagers in Kazakhstan with
comfortable and fit shoes that correspond to non-standard feet, while preventing the appearance of various
pathologies, thereby preserving the health of the younger generation.

Keywords: anthropometry, foot, last, shoe, size range.

KAMBbBLJI OBJIBICBIHBIH JKACOCHIPIMAEPIHE APHAJITAH AAAK KUIMIEPIHIH
O EMIIK ACCOPTUMEHTIH KYPACTBIPY

JLX. FOCYIIOBA, b. AB3AJIBEKYJIbI*, A.K. BAU/IMJIBJJAEBA, C.E. MYHACUIIOB

(ML.X. dymnatu areinaarbl Tapas enipJik ynusepcureri, Kazakcran, Tapa3s, Tese 6u 60)
ABTOP-KOPPECTIOHIEHTTIH 3JeKTPOH/IBIK morracel: bekontiru@mail.ru*

Kamowvin oonviceinoazel seac xycizimmepze apHanzan aax KUiMoepoir, onuemoiK-moiblKmolk acCoOpmumeHmi
23ipnendi. AaK KuimHiy onuemoik accopmumenmin ecenmey yuiin Kamovin o6nvicolHOazbl Hcacocnipimoepoiy
maobanoapeinvly, onuwem Oepexkmepi naiioanansiovt. Kacoecnipimoepze apunanzan aax KuiMHiH o1uiemoiK
accopmumenminiy KypoUIbIMbIH ecenmey Mmadan Y3blHObIZbIHBIY Ke30elCcoK 632epmeninizi Kaiblnmsl mapany
3AHbBIMEH 0271 CURAMMATIZAH 0e2eH Donxcamea HezizoenzeHn. Tabannviy payuoHanobvl O1UEMOIK ACCOPMUMEHMIH
ecenmey Hamuicenepi  ezyceli-mezycelili  CURAMMATIZAH  JHCIHe Kecmenepde Keamipinzen. Kacecnipim
madanoapoIubly, NiWIHI MeH O/1TUeMIH AHMPONROMEMPUATBIK 3epmmeyiiep Hezi3iHOe HcaHe madaH Y3bIHObIZbIHBIH
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mapanyvln manoay Homuoicenepi 00ubIHWa anaK KUIMHIH 011eMOIK accoOpmuMeHminiy KypoliblMbl AHbIKHALObL.
Ocvinaiima, Kamovin obnvicvtnoazel ieac ryncizimmep yuwin aaxK Kuimuiyy opmawia onwemi 275 mm 6010wt Kac
sncicimmepoin 14% -1 260 o1uemdi ank kuimoi Kaxcem ememini, an Kanzan 5% ncac sncizimmepoiy aax enwemi 290
MM O0ambIHbl AHBIKMAIObl. 3epmmey 0apbiCblHOA AbIHZAH OTIUEMOeP IPMYPIL MAKCAMMARbL HCACOCRIPIMOepOiH
mabanoapvina caiikec Kelemin aaxK Kuimoi dcodanayza MmymkinOik 0epedi. byn scymvicmuly Hamuodiceci
Kazakcmanoazel srcacocnipimoepoi viH2ailibl, sA2HU CHAHOADMMbL emec aAAKKA cail KeaemiH aax KuiMmeH
Kammamacelz emy, Oya pemme apmypii RAmo10Zuanapobly nauoa OO0aybIHbIH A10bIH Ay, COJl APKbLIbL OCKEleH
YPRAKMbLH 0eHCAYIbIZbIH CAKMAy 00IMAK,

Herizri ce3nep: anTpomoMerpusi, Tad0aH, asgK KHIM KaAJIbINTapbl, afAK KHiM, eJIIeMIiK
aCCOPTHMEHT.

PA3PABOTKA PASMEPHOI'O ACCOPTUMEHTA OBYBH JIUIS1 OHOIIEN
KAMBBIJICKOM OBJIACTU

JILX. FOCYTIOBA, b. AB3AJIBEKVJIBI*, A.K. BAUUJIBJJAEBA, C.E.MYHACHIIOB

(Tapa3ckuii pernoHajbHbIil yHuBepcuteT uM. M.X. Jlyaaru, Kazaxcraun, Tapa3s, Toxe 6u, 60)
DJIeKTpOHHas TIoYTa aBTOpa Koppecmonaenta: bekontiru@mail.ru*

B pabome pazpaboman pazmepro-nonHommuulili accopmumernm o0ysu ona oHouwien Kamowvuickoii oonacmu.
Hna npoeedenus pacuema pazmepnozo accopmumenma 00yeu OvllU UCHONB3O6AHLL OAHHblE 00MEPO8 CHON
noopocmkoe Kamovinckoir obnacmu. Ilpouzeonvnas uzmenuueocmv OUHBL CHIONbL Yel06eKA 6 HIOYHOCHU
npeocmasiena 3aKOHOM HOPMATILHOZ0 PACHPEOeNeHUA ONA 6bINUCTEHUA CHPYKIIYPbL PAIMEPHO20 ACCOPMUMEHMA
00yeu ona noopocmkos. Pe3ynomamel pacuemos payuoHaiIbHO20 PAZMEPHO20 ACCOPMUMEHmMA 00yeu NoopodoHO
onucanvl u npueedensvt ¢ madruyax. Ha ocnose anmponomempuueckux uccne008anuii hpopmo-pazmepos cmon
HOOPOCMKO6020 HACEeNeHUA U pe3ylbmamos aHAnu3a pacnpedeneHus ONUHbL CMON OnpedeseHa CHmpPYKmypa
pasmepnozo accopmumenma ooysu. Takum odpazom 0na wonouteii Kamovinckoit oonacmu cpedHuit pazmep ooysu
cocmaennem 275mm. Boiaeneno, umo 'y 14% napueii mpedyemca oo6yev pazmepom 260, a ocmanwvuvie 5% napnei
umenu pasmep cmonwt 290mm. Odmepeol, nonyuennvie 8 X00e UCCIE008aHUA, 0AOYNI 603MONHCHOCHIL CHPOEKMUPOBAM b
00y6b, COOMEEemMCcmEyIouLyI0 CMmonam noOPoCHKo8 pasiuynozo nasnauenus. Pesynomamom oannoi pabomor 6yoem
obecneuenue noopocmkoé Kazaxcmana yoobuoii, mo ecmv 6nopnoil 00y8vl0, KOMOpPAs COOMEEMCHEYem
HeCcmanoapmuvlmM CMonam, Pu INOM NPeOOMEpawian noAeaeHUe PAITUYHBIX RAMOTIOZU, MeM CAMbIM COXPAHAA
300p08be M0100020 NOKONIEHUA.

KiioueBble cjioBa: aHTPONOMeTPHS, CTONA, 00YBHbIE KOJIOIKH, 00yBb, pa3MePHbIA aCCOPTHMEHT.

Introduction The distribution of feet along the length in
In the mass production of shoes of various any team obeys the normal distribution law.
assortments, it is important not only to design shoes Therefore, knowing the average length of the foot
of the correct shapes and sizes but also to produce "a", for a given team, the interval between sizes and
individual sizes in the quantity required for the the range of fluctuations of the feet along the length
population of Kazakhstan [1-7]. "s", the equation can be used to calculate the
It is known that the population has feet with required number of produced shoes according to
different dimensional characteristics: these are the the size range.
length and the width of the bundles, the width of Materials and research methods
the heel, and the girths of the foot. The numerical The size range of footwear was determined
ratio of shoes of different sizes and widths is called by utilizing data on the measurements of teenagers
the size range. Inthe size range, the relative number feet in the Zhambyl region.
of shoes of various sizes and widths is fixed [8-10]. The calculation of the structure of the size
The basis of the method of constructing a range of shoes for a specific age group Q. is based
size range of shoes is a regularity that obeys the on the assumption that the random variability of the
normal distribution law. length of the foot X;. The normal distribution law
According to the metric system, the size of (NDL) with the parameters «a» and «o» quite
shoes and lasts is equal to the length of the foot for accurately describes size characteristics of a given
which this shoe is made. Related shoe sizes differ age, and the probability density function has the
in length by 5 mm [11-13]. form:
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1 (x-a)?
f6) = —e= 22—
oV2m

(1)

The initial data for calculating the size range
are the sample mean valuex and the sample
standard deviation S(x) of the foot length Xi,
obtained for elementary age groups [14]. Since the
volume of the considered samples is quite large (N
= 150), we can assume that the “a” and “c” normal
distribution parameters’ strange values (1) are
generally equal to the x and S(x) sample

characteristics, it means a = x and ¢ = S(x).

aj = P(xH < x < xB),
J J

Dividing the admissible values’ area of the
foot’s length X; into spaces that match to the
indifference intervals for concrete shoe sizes is
basic for measuring shoes’ size (Figure 1). The
relative interval for the j-th shoe size oj will be
equal to the probability that the normal distribution

of the random _variable X will fall into the
corresponding  j-th interval (x#, xB), where

xHand xB are the lower and uppe{ boundaries of
j J
the j-th interval [15].

(2)

Figure 1 — The curve of the methodology for calculating the rational size range of shoes

The probability of a normally distributed value X, parameters a and o falling into a given interval (a, B) is

determined by the following relation [15]:

Pla <x <p)= 0Zp) —0(Zo)

12

here O(Z) = _ fZ d
whnere = __ —2
D)=—1 e

Z, which is determined by the following formula:

®)

- the Laplace function, and the values of the normalized normal random variable

S0, a~x0 = S(x), @ = x#, u B = x», transform (2) and (3) as
J J

j J J /

Where

xB-x

Zp= = ~ wZpy=

J S(x)

Using the presented formulas (5) and (6) and
taking into account that the Laplace function is
odd, which means @ (-Z) = - @ (2), it is possible to
calculate the theoretical values of the share g; of the
j-th shoe size [15].

The Laplace function’s values @ (Z) are
measured from concrete tables shown in manuals
on mathematical statistics and possibility theory.
The formula number 2 measures the oj values with

J

20

f=a @)
(5)
X (6)

S(x)

an exactness of 0.01. The calculation results are
summarized in Table 1.

The completeness of the o; values received
by (2) for total elaborated size positions is the
calculated structure of a size range assortment of
shoe, which is fully consistent with the data of a
selective anthropometric survey of the frequency
distribution of the foot length X; for the considered
elementary sex and age group Q. of the population.
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It is known that the size of the fluctuation of
the feet along the length, characterized by the
standard deviation, is approximately the same in all
the studied groups (6 = 10.3-12.2 mm), therefore,
6 = 11 mm was taken to calculate the distribution
of the feet along the length.

Results and their discussion

a=x~= 268 mm

By dividing the area of acceptable values of
the leading feature X into indifference intervals
with a width of AX=5mm centered at points 255,

J

Table 1 — Estimated structure of a rational size range of shoes

The calculation of the structure of the size
range of shoes for teenagers is based on the
assumption that the random variability of foot
lengths is quite accurately described by the normal
distribution law with parameters o and 6, and the
probability density function has the form:

6 = S(x)=11mum.

260, 265, and 270. Then using formulas (7) and (8)

calculated the values of the relative x shares o.
The results of calculations of a rational size

range of shoes are shown in Table 1 and Figure 2.

H_

T ©
qu'1268

22!? -t (8)

11

Size of | Boundaryvalues | Normalized value Z | Values of the Laplace | Relative
shoe of feature x, mm function ®(Z) share a;
255 252,4 256,5 -1,41 -1,045 | 0,420 0,426 0,005
260 256,4 260,5 -1,05 -0,681 | 0,353 0,251 0,102
265 260,4 264,5 -0,69 -0,318 | 0,254 0,125 0,129
270 264,4 268,5 -0,327 0,045 0,125 0,015 0,157
275 268,4 272,5 0,036 0,409 0,015 0,187 0,195
280 272,4 276,5 0,400 0,772 0,155 0,264 0,116
285 276,4 280,5 0,933 1,388 0,323 0,416 0,093
290 284,4 288,5 1,377 1,833 0,414 0,466 0,052
295 288,4 292,5 1,822 2,277 0,465 0,488 0,023

Total 1

0,25 -

02 -

255 260 265 270

Figure 2 — Structural size range of shoes for teenagers

Based on anthropometric studies of the
shape and size of the feet of teenagers and the
results of the analysis of the distribution of the
length of the feet, the structure of the size range of
shoes was determined.

In this way, for the young men of the
Zhambyl region, the average shoe size is 275,
which is observed in 17% of the measured people.

0,195

275

21

280 285 290 295

Size of shoe

Therefore, 14% of young men need shoes in size
260, respectively, 5% of young men in size 290.

Conclusions

The work developed a size range of shoes for
teenagers in the Zhambyl region based on
anthropometric studies of the size of the feet. The
measurements obtained in the study can make it
possible to design shoes corresponding to the feet
of teenagers for various purposes. Sinse the
result
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showed that teenagers in the Zhamby! region have
non-standard foot sizes, it is proved that providing
teenagers in Kazakhstan with comfortable and fit
shoes that correspond to non-standard feet, will
prevent the appearance of various pathologies,
thereby preserving the health of the younger
generation.

REFERENCES
1. Abzalbekuly B., Dzhumabekova G.B.,
Munasipov ~ S.E.  Antropometriya.  Problemy i

issledovaniya (na primere zhenskogo naseleniya
Kazakhstana), [Anthropometry. Problems and research
(on the example of the female population of
Kazakhstan)].  Monograph.  Publisher ~ Lambert
Academic Publishing. (2019): pp. 117. ISBN978-3-659-
94741-4 (In Russian)

2. Takumi Kobayashi, Kento Hirota, Ryo
Otsuki, Juri Onodera, Taiki Kodesho, Keigo Taniguchi.
“Morphological and mechanical characteristics of the
intrinsic and extrinsic foot muscles under loading in
individuals with flat feet”. Gait & Posture. Volume 108,
February 2024, pp. 15-21

3. Abzalbekuly B., Munasipov S.E. “Qazaqstan
turgyndary tabandaryn antropometrnalyq zerttey
natijeleri [Results of anthropometric studies of the paws
of the population of Kazakhstan].” Monograph. Taraz.
Publisher IP “Beisenbekova”. (2020): pp. 80. ISBN 978-
601-7291-22-8 (In Kazakh)

4. Lee YC . “Stature estimation using foot
dimensions via 3D scanning in Taiwanese male adults.”
Journal Science & Justice. (2021): pp. 669-677

5. Martins RL., Carvalho N., Albuquerque
C., Andrade A., Martins C., Campos S., Batista S., Dinis
Al. “Musculoskeletal disorders in adolescents: a study
on prevalence and determining factors.” Acta Paulista
De Enfermagem. (2020): pp. 1429-1435

6. Balzer BR., Cheng HL., Garden F., Luscombe
GM., Paxton KT., Hawke CI., Handelsman DJ., Steinbeck
KS. “Foot Length Growth as a Novel Marker of Early
Puberty.” Clinical Pediatrics. (2019): pp. 1429-1435

MPHTH 64.29.23

7. Michael S. Nirenberg. “Footwear-to-feet
examination and analysis: Comparing worn footwear to
persons and human remains”. Science & Justice.
Volume 63, Issue 1, January 2023, pp. 54-60

8. Alessandra Paiva de Castro, José Rubens
Rebelatto, Thais Rabiatti Aurichio. “The relationship
between foot pain, anthropometric variables and footwear
among older people”. Applied Ergonomics. Volume 41,
Issue 1, January 2010, pp. 93-97

9. Montana R., Song J., Lenhoff MW., Hater
JF., Backus SI., Gagnon D., Deland JT., Hillstrom HJ.
“Foot Type Biomechanics Part 2: Are structure and
anthropometrics related to function?” Gait & Posture.
(2014): pp. 452-456.

10. Tu H. “Foot volume estimation formula in
healthy adults.” International Journal of Industrial
Ergonomics. (2014): pp. 92-98

11. Spahn G., Schiele R., Hell AK.Klinger
HM.,Jung R., Longlotz A. “The prevalence of foot pain
and foot deformities in adolescents.” Zeitschrift Fur
Orthopadie Und Ihre Grenzgebiete. (2004): pp. 389-396.

12. Yakovleva N.V. “Prognozirovanie comfortno-
sti obuvi [Forecasting the comfort of shoes].” Leather and
shoe industry. Volume 5 (2004): pp. 37-38. (In Russian)

13. Fukin V.A., Bui V.H. “Razvitie teorii i
metodologii proektirovaniya vnutrennei formy obuvi
[Development of the theory and methodology of
designing the inner shape of shoes]”. Publisher Moscow
State University of Design and Technology. (2006): pp.
214. (In Russian)

14. Kiseleva M.V. “Razrabotka ratsional'noi
konstruktsii meditsinskoi profilakticheskoi obuvi i obuvi
povyshennoi komfortnosti [Development of a rational
design of medical preventive shoes and high-comfort
shoes].” Dissertation of the Candidate of Technical
Sciences. Moscow MGUDT. (2008). (In Russian)

15. Kiseleva M.V., Fukin V.A., Egorova T.S.
“Analiz antropometricheskikh dannykh stop detei [Analy-
sis of anthropometric data of children's feet].” Leather-shoe
industry. Volume 2. (2006): pp. 45-46. (In Russian)

DOI https://doi.org/10.48184/2304-568X-2023-4-22-30

KOPFAHBIII KACHUETTEPI BAP METAJTJAHABIPBIJIFAH TEKCTHJIb
MATEPUHAJIJJAPBIHBIH ®U3UKA-MEXAHUKAJIBIK KACUETTEPIH 3EPTTEY

A.B. JOUIMBEKOBA™ ¥ | 1. M. JOKYPUHCK A Y cuw tanmynator @

w 3 )

iD »

(*«ATMAaTBI TeXHOIOrHSIBIK YHHBepcuTeT», Kazakeran, 050012, Anmatsl K., Tese 6u komeci, 100
2(TalmIKeHT TOKBIMA JKIHeE JKeHi OHepKaIcil HHCTHTYThI», O36ekcTan Peciy6ankacel,
100100, TamkeHT K., [llox:kaxon kemeci, 5)

ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOHIBIK mormTackr: aizhan.aishalll@mail.ru*

3epmmey nvicanoapwur peminde 1030 apmuxynowr 100% maxma mamacwr dcane Keneci XUMUANBIK
npenapammap KoJj10ansliiobl: TUMOH KbliKblibl, Hampuil yumpamot, meic (1) cynvgpamot (CuSO4+ SH20), nampuii
ecunogpocpumi NaH2PO. Ixcnepumenmanovik scymoic Homudcecinoe Kopeanvlul Kacuemmepi 6ap memanoaH-
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ObIPLLIZAH MAKMA MAMACHl ANbIHObL. OHOe/I2eH MAKMA MAmManapoulHbl, (QU3UKaA-MeXaHUKanulK Kacuemmepi 3epm-
menoi. Tomen 6akyymowvt pacmpivly 31eKmMpPoOHObl MUKPOCKONHIbIY, KOME2IMEH MOKbIMA MATulblKmMapoulibly, 0emki
KYPblIbIMbIHBIH, MOP(O02UACEL 3epmmendi. 3epmmey HImudicecinoe 0H0eI12eH MAKMa MAmManapvlHbly, 2UZPOCKo-
RUATIBIK Kacuemi JHeakcapvln, oHOeyoeH Keulin mamepuanoviy, Kanuaaapavieel 1,3 ece apmamovinbl aHbIKMAI0bL.
3epmmeynep 6apvicblnod, MAIULbIK apanvlK KeHiCmiK oH0ey0eH Kellin 0e CaKmaiamolHbl AHbIKIAA0bl, OCbLIAluA
XUMUATIBIK MEMAa10aHObIPYOan Kellin mama ayaomkizziuimixk Kacuemin cakmaiiovl. Memanoanovipulizan makma
ManublKMmapoulHolH, 6emKi MOpPonozuaAceln 3epmmey KeziHoe maniblKmapowly, Oemine meman 6 onuiekmepi dexin,
KabviKuwia myzemini anvikmanowt. byn mamepuanza snekmpomxizeivimik Kacuem oepeoi.

Herizri CoO3/Iep: XUMUSJIBIK METANIAHABIPY, TOKbIMa MaTECPUAJbI, 3H6KTp9TKi3FiIIITiK, IJIEKTP-
MArHHUTTIK CoyJiejieHy, KOpraHbIlI KaCHeTi.

N3YUEHUE ®U3NKO-MEXAHUYECKNX CBOMCTB METAJIJIM3UPOBAHHBIX
TEKCTHUJIbHBIX MATEPHUAJIOB C 3AIIIUTHBIMA CBOMCTBAMHA

YA.B. JOUIUBEKOBA*, *U.M. JDKYPUHCKAA, *C 11 TALUIITYJIATOB

(*«AnMaTHHCKHIT TeXHOJOrHYeCKHii yHuBepcuTe», Kaszaxeran, 050012, r. Anmatsl, yauua Tose 61, 100
2(TamIKeHTCKUii MHHCTHTYT TeKCTHILHOMN H JIerKol NMpoMbILLIEHHOCTH », Pecny6inka Y36ekucran,
100100, r. Tamxkenr, yauna lllox:kaxox, 5)

DJIeKTpOHHas [oYTa aBTOpa KoppecmonaeHTa: aizhan.aishalll@mail.ru

B kauecmee o06vexmos uccinedosanusn oOviniu ucnonvzosanvt 100% xaonuamooymarncnas mxans 1030
apmuKynoe u ciedylujiue XumuiecKkue npenapamel: JUMOHHAA KUcaoma, yumpam nampus, cynsgpam meou (1)
(CuSOs 5H20), eunogocpum nampus NaHPO. B pesynvmame sxcnepumenmansnoii padomoel nonyuena
Memanu3uposannas Xaionuamodymaxrcnans mKans ¢ 3auumusimu ceolicmeamu. H3yuenvt gpuzuko-mexanuueckue
ceoiicmea  o0padomannvlx Xnonuamodymaxcnvix mraneil. Mopghonozua  noeepxnocmmuoli  CMpPYKmypol
MEKCMUIbHBIX 60710KOH U3YUANAC, C HOMOWLIO PACHIPOBOZO INIEKMPOHHO20 MUKPOCKONA ¢ HU3ZKUM GAKYYMOM.
Hccnedosanue nokazano, 4mo yayumiaromes 2uzpocKOnu4ecKue ceolicmea 00padomanHyix XaonuamooymMaxicHvlix
mKaneil, a KAnUIIAPHOCIMb MaAmepuana nocie oopadbomxu yeenuuusaemes é 1,3 paza. B xooe uccnedosanuii ovii1o
o0Hapysceno, Umo Mexice010KOHHOEe NPOCMPAHCMEBO COXPAHAEMCA ROcie 00padomKu, MaKum oopazom mramy
coxpanaem ceou 6030yXonporunaemsle c60lCmaa nocie xumudeckou memannuzayuu. Ilpu usyvenuu mopghonozuu
NO6EPXHOCU MEMANTUIUPOBAHHDBIX XTIONUAMOOYMANHCHBIX 6010KOH YCHIAHOBICHO, YO HA NOBEPXHOCHIb 6010KOH
ocenu yacmuysl, popmupya nienKy Ha 60JOKHAX, YN0 RPUOAE MAMEPUATLY CEOUCINEA INIEKIMPONPOEOOHOCHIU.

KimoueBble ciioBa: XuMH4YecKas MeTa/In3anus, EeJJII0JIO3HbIH  TEeKCTHJIbHBINI marepual,
IJEKTPONMPOBOAHOCTb, JJIEKTPOMAIrHUTHOE U3JIYUYCHHUE, 3AlIITUTHLIC cBoiicTBA.

STUDY OF PHYSICAL AND MECHANICAL PROPERTIES OF METALLIZED TEXTILE
MATERIALS WITH PROTECTIVE PROPERTIES

'A.B. DOSHIBEKOVA*, I.M.JURINSKAYA, ?S.SH. TASHPULATOV

(*!Almaty Technological University, Kazakhstan, 050012, Almaty, 100, Tole bi Street
2Tashkent Institute of Textile and Light Industry, Uzbekistan, 100100, Tashkent, 5, Shohjahon Street)
Corresponding author e-mail: aizhan.aishalll@mail.ru*

100% cotton fabric of 1030 articles and the following chemicals were used as objects of research: citric acid,
sodium citrate, copper (I1) sulfate (CuSO4 5H20), sodium hypophosphite NaH2PO. As a result of the experimental
work, a metallized cotton fabric with protective properties was obtained. The physicomechanical properties of
processed cotton fabrics have been studied. The morphology of the surface structure of textile fibers was studied using
a scanning electron microscope with a low vacuum. The study showed that the hygroscopic properties of the treated
cotton fabrics improve, and the capillarity of the material increases 1.3 times after processing. In the course of
research, it was found that the inter-fiber space is preserved after processing, thus the fabric retains its breathable
properties after chemical metallization. When studying the morphology of the surface of metallized cotton fibers, it
was found that particles settled on the surface of the fibers, forming a film on the fibers, which gives the material
electrical conductivity properties.
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Kipicne

Kazipri yaxpITTa KyaTTbl PagriodJIeKTPOH-
JIBIK, KOPFaHBIC JKOHE TIPIILTIKTI KAMTaMachl3 €Ty
Kayircizmiri  ymiH — Oyiieimaap  eHmipici  Oap
WHAYCTpUAIIBl JaMbIFaH €JIep DJICKTPOTKI3ilI
MaTEpUANIapChl3  JKYMBIC  JKacal  anmaigpl,
COHJIBIKTaH OJIap/IbIH OH/IIpic KeJeMi MEH acCOpTH-
MEHTI TYPaKThl TYpJle apThil Keneri. byt onapapia
KOJIIaHy asiChIH KeHelTyre biknan eryzie [1].

20  FachIpZIblH  asFBIHJAFbl  KAPKBIHJIBI
TEXHOJIOTUSJIBIK TPOrpecc TOKbIMa MaTepual-
JapblHa >kaHa TananTtap Kowjel. Con Tamanrapra
cail agaMHbIH Oenriyi Oip cajiachlHza KaxkeT 0oja-
THIH €peKIlle KACUETTEPre He «aKbIIIbl TEKCTUIIbY
HEMeCe «WHTEJUIEKTYyalJ[bl TOKBIMAa MaTepha-
Japbl» oian IbiFapeiia Oacrazpl. benrim Oip
JICHreiiepIeri 3JeKTPMarHUTTIK JAWaIa30HIarsl
coylelnep ajgaM ar3achlHa, JKaHyapiapra >KoHe
Oacka TIpUIUTIK wWeNepiHe Tepic ocep erei,
COHBIMEH KAaTap JJIEKTP KYPBUIFbLIAPBIHBIH JKYM-
BICBIHA TEPIC dcep €Tyl MYMKIH.

Confrbl Ke3mepi MaTa OHIIPYIIUIep HaphIK-
TaFrbl CYPaHBICTHIH ©3TepYiHe Kayarr 0epe OTHIPHIT,
ANIEKTPMATHUTTIK COyJENeHY/IeH KOpFayFa apHall-
FaH Martajiapra Kkebipek keHi 6emyme. HoTmkecin-
JIe MaTadappIH AaCCOPTUMEHTI KEHEHiIT, KOPFaHbIIIT
MaTaJapbIHBIH KaHa HyCcKanapsl naiina 6omyna. Ex
KOIl TapajfaH HYCKaJapAblH Oipi-MeTamgaHapIp-
BUTFaH Kirl TOpsI Oap mara [2].

MeranganIpIpbUTFaH MaTalIap.Ibl )KACAYIbIH
OipHere amici 6ap:

- MBIC HEMECE MBIC IEeH KYMIC KallaThUFaH
KITITEp TOKBUIFAH CHHTETHKANBIK KIIITEpICH
)KacalFaH MaTanap;

- momudUpIEH HeMece MOTUaMUATEH
JKacaJFaH  CHUHTETUKAJBbIK  MaTamap, oJjapra
BaKyyMJIBIK OMICIIEH MBIC HeMece HHUKENb

KaOBIH/IBI KaIlTaJIaIpbl ;

- XUMUSUTBIK TYHJIBIPY OJTiCi apKBIIbI HUKEIb
HeMece MBIC KaObIHAapeIMeH (KoOambT HeMmece
KYMiC) Ta3mel oOpTa HeMmece epiTiHauiepie
enjtenred maranap [3].

DJIeKTPMarHuTTIK ©picTepi KOPFaWTBIH KUIM
’Kacay, aHTUCTaTUKAJIbIK, OAKTEPUIUATIK, JIEKTP-
OTKI3TII, PaJHO IIAFBUIBICTHIPATHIH, )KbUTY [IaFbI-
JIBICTHIPATHIH JKOHE 0AaCKa Jla apHaibI Kacuerrepi 6ap
TOKbIMa MaTepHaJIapblH aly METaJIaHABIPbUIFaH
TOKbIMa MaTepUalIApbIH MaiJanaHy bl Tajarn eTemi.
MerangaHapIppUIFaH  MaTa MEH TOKbIMA €Mec
MaTepHasap e3 Kacuerrepi OoMbIHIIA MeTalaaH-
JBIPBUTFAH KaOBIKIIaFa KaparaH/a aHaFrypJIbIM

cellulose
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textile material, electrical conductivity,

ombOeban. Cebebi, MaTanap cy Oybl MEH ayaHbI ©311epi
apKbUIBI  OTKi3el, Onap KakKChl KyJTeleHel,
(hu3MKa-MeXaHUKAIIBIK Scepiiepre Te3IM Il XKoHE oJiap
KaOBIKIIaapra KaparaHia anzekaiaa oepix [4].

FBIIbIMU KYMBIC JKOFAphl KEPHEYII1 JIEKTP
epicTepiHeH JKOHE CTAaTHUKAaJbIK JJIEKTP TOTBIHAH
KOpPFalTBIH Marepuaijgap jkacay YIIiH KOJNJaHbI-
JIATBIH ~ METaJJIaH/BIPBUIFAH  BJIEKTP  ©TKI3rill
MaTaHbl J3IpJICyre JKOHE KACHETTEPIH 3epTTeyre
OarbITTanrad. ByriHri TaHma MerajiiaHIbIpbUIFaH
MaTanapAblH OaplblK JKETEeKIN eHJIpyIIiiepi
MeTaJuT XaObIH bl PETIHIC HUKEIIbII ITa 1anaHaibl
[5]. Ax Oyt 3epTTeyne MeTasut KaObIHbI PETIHIE
MBIC HalnaJIaHbUIIIbL.

3epTTey KYMBICBIHBIH MakKcaThl JJIEKTP
JKOHE DIIEKTPMATHUTTIK OpICTeplli aHTapIbIKTal
QJICIPETETiH, ajaM/bl DJIEKTPMArHUTTIK CoyJIelie-
HyJIeH KOpfay VIIiH apHaiibl MakcaTTarbl >KaHa
MaTepuasiap/pl 93ipiey JKOHE OJapJAbIH OHIIpY
TEXHOJIOTUSACHIH YCBIHY.

3epTTey  KYMBICBIHBIH  MIHAETI  OTHIH-
JHEpPreThKa CajJachlHBIH KBI3METKEpiepl VIIMiH
apHaBI KAIM 93ipJeyre KOITaHbIIaTEIH MaTepHal-
Jiap YKacarl mbFapy.

3epTTey JKYMBICBIHJIA OHJIEIMETEH KOHE
METaNJIAHIBIPHUTFAH MaKTa MaTaCBhIHBIH (PHU3HKa-
MEXaHHUKAJBIK KaCHETTepi 3epTTeMiHIl. OHmenme-
TeH OHE METAIaH/bIPBUIFAH MaKTa MAaTaAChIHBIH
KBIpTHICTAaHOAy KOpCeTKimTepi, TOKbIMAa Ma-
TEPUANJIAPBIHBIH, TUTPOCKOMUSIIBIFEl  (KAIHILISP-
TBIFBIH)  AHBIKTAJABL.  XHMHSUIBIK — MeETalJiaH-
JBIPYyIaH KeWiH MaKTa MATACHIHBIH KYPBUIBIMbBIH-
JAFbl  ©3TepicTepli 3epTTey VIIH PacTpIbIK
AIICKTPOH/IBI MUKPOCKONTHIH KOMETiIMEH TaJIIbIK-
TapabIH OETiH 3epTTey KYPri3ii.

Makra TammIBIKTapBIHBIH ©HAEYTe IeHiHT1
JKOHE OHJIEYJIeH KeWiHT1 MHUKpOCypeTrTepi ’kaca-
neiHAEL. HoTmKeciHeH TaNImbIK apaliblK KeHIiCTIK
OHJICy/IeH KeiiH caKTalaThIHBIH Kepyre Ooiajsl,
OyJ1 XWMISUTBIK METAIJaHABIpyIaH KeWiH mara
ayaeTKI3TiTIK KACHETIH CaKTaUTHIHABIFBIH JOIIEI-
neiini. CoHbIMeH Katap, Oy 3eprreyae (usuka-
MEXaHUKaIBIK KACHETTEpiHIH KepCeTKIlTepiHe
0alIaHbBICThI TUArpaMMaliap TYPFbI3bUIIbI.

OeduerTepre MoJIy

TokpimMa OYITbIMIaPbIHBIH MaHBI3/IbI
GyHKUMSTApBIHBIH,  Olpi — KOpPFaHBI  OOJBIN
Tabbutaapl. Kasipri yakpITTa HapbIKTa KOpLIaraH
OpTaHbIH e3repyiHe Jayar OepeTiH »XoHEe OHBIH
3USHABI OCEpiH a3alTaThlH KOeNTereH TOKbIMa
OyiibiMmapsl naiina 6onapl. COHBIH iOTiHIE €H
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TaHBIMAJIZIAPhl MHUKPOOKA JKOHE CaHbIpayKYJIaKKa

Kapchl  OYHWBIMAAP  JKOHE  JJICKTPMArHUTTIK
TOJIKBIHAAPABI CIHIpiM anaThlH MaTaap.
TaOuru  JkoHE  TEXHOTCHIIK  amarrTap,

SMUIEMUsIIAP JKOHE 0acKa Jia TOTEHILE JKaFaainap
HOTHIKECIH/IE KOMalChl3 OPTAaHBIH aJaM ar3achblHa
ocep ery Kaymi enayip aprajipl. HaHoemmemmi
OMONOTHSUTBIK OelceH1i mpenapaTTapMeH, COHBIH
IIHAEe KyMiC  HEri3iHAeri  IpernapaTTapMeH
Monu(pUKaKUsJIaHFAaH MHUKPOOKAa KapcChl TOKbIMa
MaTepuasiapbl ajlaM ar3achlH KOPFay/IbIH THIMJI
KypaJuibl 007161 TabbLIaIb! [6].

"Influence of Silver Loaded Antibacterial
Agent on Knitted and Nonwoven Fabrics and Some
Fabric Properties" rbutsIMi MakaIachIHIa MUKPOO-
Ka Kapchl KYMIiC MOHJApbl TOKbIMA OHE TOKbIMa
eMec MaTalapra KYpFaKk TAaMIIOHMEH JKOHe
cupeiiMer Oypky ofictepiMeH eHrizuimi. Tokbul-
MaraH MaTaHbIH CIHIPTiITINT MHKPOOKAa KapChl
OHJIeyTe JICHiH )KoHE OJ]aH KeliH 0acka TPHUKOTaX
MaTaJlapMEH CAJIBICTBIPFAHJIa alTapJIbIKTal XkKora-
pel. Hormwkecinge OefimMaTaHbIH  CIHIPIIIITIK
Kacueri 0acka TOKbUIFaH Martajapra KaparaHua
enayip skorapsl 6ommsl. [7].

"Multifunctional Electrically Conductive
Copper Electroplated Fabrics Sensitizes by In-Situ
Deposition of Copper and Silver Nanoparticles"
MaKallachlHAa  TaJbBaHUKANBIK  KaOBIHIAPABI
KOJIJaHap aiAblHAa MaTajap KyMmic >KOHE MBIC
OenIeKTepiH TYHABIPY apKbUIBI OEICEHIpiIi.
Bapisik oTKI3Tim TiHASpaiH 0eTKi MOP(OIOTHSICH
SEM, EDX xone XRD keMeriMeHn ae 3epTTEmi.
CoHbIMEH KaTap, SJIeKTPMarHUTTIK KpaHay jKoHe
OM/IBIK YKBLTY ChIHBIM/IBIIBIFGI Ja Tajaaupl [8].

Makanaza TallbIKTapFa OHAll MIalbUIAThIH
JMEKTP OTKI3Tim OOAymbl TaiIaNTaHbIl, TaOWFU
KeHJIp JUKYTTaH DJIEKTP OTKI3TIll TaNIIBIKTapAbI
OHIIIPY YCHIHBIIAABI. HoTmxenep KepceTKeHIew,
Oyu1 Oosty Y37iKCi3 %aObIH TY3IM, AIEKTP OTKI3TIiMI
TaJIIBIK-TAPAbIH Maiga 6omybrHa okeneni [9]. by
3epTTey/Ae KOMIPTEKTI HAHOTYTIKIIEeNep i KoiaHa
OTBIPHII, AIIEKTPMArHUTTI COyJEIeHYAeH Kopraii-
TBIH HIPUITeH il xacarn mibrapbuiab [10].

By xympicTa (pr3HKa-TUTHEHANBIK CHITAT-
TaMajapblH CaKTall OTBIPHIN, AHTHCTATUKAIBIK
KacuerTep Oepy MaKcaThbIH/Ia METUITMHAIBIK KUAIM
)Kacay YIIH KOJNJAHBUIATBIH TOKbIMAa MaTephal-
JapblHa MeTajIapAbl MarHETPOHIBI OYPKY S[ICiH
KOJIIaHy MYMKIiHiT1 3epTrenmi [11].

Kasipri yakpITTa XMMHUSUIBIK KYMICTEY €piTiH-
JIEepiHiH KemNTereH KOChUIbICTaphl 0ap. bapibik
XKarmaiiapaa >kaObIHIBI KOJAaHAp alAbIHIA MaTa
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OeTiH MYKMAT JaibIHIay KaXKeT. BapiblK XuMHSIIBIK
KYMICTey PEaKTUBTEPi XUMISIIBIK Ta3a OOMybl KEpEK
YKOHE Ta3apThUFaH Cy/ia JaibIHIaTybl Kepek [12].

"Tlapa-apaMuji TaJIIIBIKTApEl MEH KyMic
JICTIO3UTTEPIH 6Ccy MOP(OJIOrHsICH" aTThl eHOe-
riHJe mapa-aMuJ TaJIIIBIKTAPBIHBIH 3JEKTPOACHI3
KYMICTEHYi >KOHE KyMic IIeriHAUIepiHiH ocy
MOP(ONOTUsCHl  3epTTENAl. AJBIHFAaH KyMICIIeH
TYHIBIPBUIFAH Tapa-apaMuATi  TaJIBIKTapAbIH
KYpPBUIBIMBI MEH KacHETTepi CKaHepieylli 3JieK-
TPOHIIBI MHUKPOCKON, KYMIC MAacCCaChIHBIH ©Cy
NMalbI3bIH  €CENTeY, JJICKTP KEACPTiCIH oJIIey,
KPUCTANJBIK KYPBUIBIMABI Tajjay »XoHE MEXaHU-
KaJIBIK KaCHUETTEP/Il ChIHAY HEri3iHjae OarajiaH]ibl.
Hotmxkenep KyMic MaccCachblHBIH >KOFapbUIAYHI
KYMIC TYHJABIPBUIFAH Tapa-apaMuATI TaJIbIK-
TapJplH OTKI3TIIITITIH JKaKcapTy VIIH THIMII
ekeHiH kepcerTi [13].

"Microstructure and Properties of Copper
Plating on Citric Acid modified Cotton Fabric"
MaKaJachlHla MaKTa MAaTachlH XPOMJbI JKOHE
najulaguial  (KaTaau3aTop peTiHae) KoyimaHOan
METAIAAHIBIPYBIH JKaHa JKOHE KYIITI ofici
CUNATTallFaH. 3epTTey MaKTa MAaTachlH MBICTHI
KOJIIAHBII, TaJbBAHUKAJIBLIK JKaOBIHABI OIICIMEH
OHJIeyTe, KO YHKIIMOHATIBI MaTalap/Ibl xKacayra
GarprrTanrad [14].

MakananplH oAcOHUETTIK Moy OejiMiHIe
MBIC KOHE OHBIH AaHAJOTTAPBIHBIH MAaHBI3bI Oap
KOCBUTBICTAPBIHBIH (DH3UKA-XHUMHUSUIBIK JKOHE JJICK-
TPMAarHUTTIK KACHETTEpPiHE IOy KACAJIBIHBIIM,
aTaJiFaH METaJlT KaOBIKIIAIAPBIHEIH KacHeTTepiHIe-
Tl epeKmIeNiKTepi KOpCceTuIi, OJIapIbl ajy >KOJIIaphl-
HBIH MOocesenepl aHbIKTaIbl. MeTamn —eMmec
3aTTappl MeTaIIaHABIPYIBIH SicTaciuaepi Kapac-
TBHIPBULIBL. MeTalaaH abIPYIbIH XUMHUSUTBIK OJTICIHIe
JKYPETIH BIIBIPAY KOHE TOTHIKCHI3IAHABIPY PEaKIns-
Japbl KapacTHIPBUIBI, OeTKi KabaT-Ta JKYpeTiH
HETI3T1 YPHAICTep - XUMHSUIBIK MBICTAy, KYMICTEY,
ANTHIHIAY YPAICTEPIHIH epeKIIeNiKTepi aiKpIH/IaI-
Iel. Jlmanektponi OerTep i 3aMaHayl XUMUSIIBIK JKOHE
(hOTOXUMHSIITBIK YKOJIIMEH METaJIIaH IBIPY IBIH OenTimi
QmiCTepiHe MOy JKaCATBIH/IBL.

3epmmey mamepuanoapot men 20icmepi

3eprrey Hbicangapsl perinae 1030 aptu-
kynael 100% makra MaTachl )KoHE KeJleci XUMHUSIITBIK
npenaparrap KOJMJAHBUIIBI JUMOH KBINIKBLIbI,
Hatpuii nutpatel, Mbic (II) cymedarer (CuSOs
5H20), narpwuii runodocduri NaH,PO [15].

Kepcerinren ynrinepaiH KypbUIBIMBIHBIH
cunaTTaMachl 1-KecTeje KOpiHic TarmkaH.
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Kecre 1- KepcerinreH ynriniepaiH KYpbUIBIMBIHBIH HETI3T1 CHIIATTaMajIaphbl

Yori Ne 1 Yori Ne2 Yori Ne 3 Yoari Ned | YnriNe6/1 Ne 6/2 Ne7/2 | Ne8/2
[Ia. xi6i Kocrromuik Kocrromuik ApHaiibl TokpiMa Koctiom | Atnac | Arnac
40%, makra capxa C 54 Mmata C 27 (280) | xuimre UK KBI3bLT Kapa
maracel 60% BIO ¢ BIO80 % Mmakra, | apHayiFan
(koK) BO100% 20% 11D MaTa
Makra (cyp) (>xaceu) (xapa)
Tanmbik OeTiHiH MOP(OJIOTHACHIH 3ePTTEY Marta  TasapThUIFaH  cyla  KYBULOBI,

On-dapabu aTeiHAaFbl Kazak yITTHIK yHHBEpCHTE-
TiHIH YITTHIK HAHOTEXHOJIOTHSIAP AllIbIK 3epTXa-
HACBIH/IA PACTPJBIK AJIEKTPOHIB MHKPOCKOI
(Quanta 200i 3D) KypbUIFBICHI APKBLIBI KYPIi3UIIi.
Ownjiey a7ici Keneci cranmaprTap OoHbIHIIA
xacanbiaael: MECT 12.3.008-75(2000). Kanrrama-
napapl Tecey. JKaimbl KayilcCi3[iK TajanTapsl.
MECT 12.3.008-75. MetaipIk xoHe METall eMec
OeiiopraHuKajbIK KanTamaiap eHIipici.
Temensie MaKkTa MaTachblH MeTaJJIaHIbIPYFa
(MBICTIEH ©OHJIeyre) apHalFaH pelenTypa XoHe
OHJICY PEXKUMI KOPCETUITIEH.

kentipinai xxone CaCly 6ap sxcukatopnaa 24 carat
00¥ibI cakTasibl. OHjIey 3 Ke3eH 1e KYPri3iiii:

1 BanHa:

1030 aptuxynasr 100% MakTa MaTacsl TMMOH
KBIIIKBUIBIHBIH EPITIHAICIHAE 2 caFaT YCTaIbIIL,
epitiHgineH msrapsuibi, 120° C remneparypana 90
CeKyHJI KenTipiiai. TeMeH1e euo103a MEH JTMMOH
KBITIIKBUTGIHBIH ~ apachlHAa OONAaThIH  XUMUSIIBIK
6aitnanbic kepcerinred (Cyper 1).

CH,OH o CH:0H
H 0 m:_cf H o]
\0 | /o 10°C \0
+ HO-C— —
OH | c\o -H0 of H
H.C—COOH
chfc/
[ ‘o
HO- C—COOH
Hg(li—CCﬂI

Cyper 1 — Llemntono3a MeH JTMMOH KbIIIKbUTBIHBIH aPAChIHAFbl XUMUSIIBIK OaiiaHbIC

2 BaHHa:

Kermrripinren MakTa MaTachlH MBIC CYTb(ATHI
xoHe 25% Hatpwii 1iuTpatsl epitiHaiciHae 30 MUHYT
eraenmi. OCelmaH KeHiH yIATUIep WOHCHI3IAHIBIP-
BUTFaH (Ta3apThUTFaH) CyMEH JKYBUIBIT, KEMTipLIIi.

3 BaHHA:

Makra Matacel Harpuii runodochur
epitingiciane 40° C temmeparypama 10 munHyT
00iibI OHIENTI.

OchIan KeliH yATiIep HOHCHI3IaHIbIP-
BUTFaH (Ta3apTHUIFaH) CyMEH JKYBUIBIT, KEMTIPUIIi.
3epmmey Homudicenepi cone 01apovl
mankoiiay
MerannanaplpbliFaH TOKBIMAa MaTepuaija-
PBIHBIH (PU3HKA-MEXaHUKAIBIK KACHETTEPI 3ePTTEN-
Ji. MeTanaanapIpblIFaH MaKTa MaTACBIHBIH KbIPThIC-
TaHOay KOpCeTKIITepi KopceTuren (2-kecte).

Kecte 2— MeTanianasIpbUiFaH MaKTa MaTaChIHBIH KbIPTHICTAHOAY KOPCETKIIITEPI

YoriHig ataysl Kanmeiaa kemy OypbInisl, rpa. Basty xanmbiaa Kery OYpBIIIBI, TPa.

Heri3 6oiiprama | JKemi 6oiipiama | Heri3 Goiipramma | XKemni Oofisiama
OHjenMereH yiri 45 35 56 42
Yoiri Ne 1 63 51 69 59
Yiri Ne2 57 75 64 80
Yori Ne3 47 58 59 70
Yori Ned 51 46 66 55
Yori Ne6/1 68 51 71 56
Yuri Ne 6/2 44 54 56 57
Yuri Ne 7/2 58 51 66 57
Yari Ne 8/2 56 58 68 67
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OHeNIMereH  KoHE MeTaNJaHAbIPbUIFaH
MaKTa MaTaChIHBIH KBIPTHICTAHOAY KOPCETKIITepi
2-cypette kepcerinreH. llemnono3ansl MaTanapra
BUTFAJIIBI  KBUTYMEH OHJEYAe aHTHUMHKPOOTHI
acepai Oepy a/ici Oenrii, COHBIMEH KaTap Mera-
JaHIBIPbLUTFAH MaKTa MaTaCBHIHBIH KYPAMBIHIA MBIC
MeTalJIapbIHBIH HAaHOOOJIIICKTEePiHIH 00ybIHA

Kecre 3 — Ynrinep/iH KbIpTBICTAHOAY HOTHXKECI

OaiNaHBICTBl  ONAPAbIH  (DU3MKO-MEXaHHUKAIIBIK
JKOHE TUTHCHANIBIK KacUeTTepi jkakcapaipl. Jlua-
rpamMMaZiaH MeTaJIaH/ABIPbUIFAH MaKTa MaTachl-
HBIH KbIpThIcTaHOay kepcerkimTepi 1,3-1,5 ece
JKaKcapraHbIH Kepyre 00 bl

Ne yJIrinep Heri3 OOMBIHIIA | JKelli OOMBIHIIA
1 Kex 70,5° 67,0°
2 cyp 68,3° 66,1°
3 JKAChLI 69,4° 65,0°
4 Kapa 71,6° 67,7°
5 | KOoCTIOMIIK 90,5° 77,7°

KnIpTHICTAHOAY KOPCETKIMTEPi, rpaj.

o0
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Cyper 2 — OHJIeTMEeTeH jKOHE MBICTIEH METaNJaH IbIPbIJIFAaH MAKTa MATaChIHbIH KbIPTHICTAHOAY KOPCETKIIITEPI

TokpIMa MaTepualgapbIHBIH TUTPOCKOIHS-
JBIK KaCHETTEpiHe 3epTTeyiep KYpri3iiai, Merai-

JaHIBIPBLUIFAH MATAHBIH KAITHJUISAPIIBIFGI 3ePTTENII
(3-cyper, 4-kecre).

Kecre 4 — TexcTris MaTepuaIiapIblH TUTPOCKOTHSITBIFBIH (KaIMJUIAPIIBIFBIH) aHBIKTAY

YiritiH ataybl

Cynany neHreiii
(kamuTsIpaTeIK) h, MM

OHzenmerex
yori

112

Yonri Ne2

150

Ynri Ne3

155

Yonri Ne4

147

Yri Ne6/1

142

Yari Ne 6/2

140

Yari Ne 7/2

140

Yari Ne 8/2

143

AlbIHFaH MQJIiMeTTCpFe CQﬁKCC, XHUMUSIIBIK
MCTAJIAAHABIDY HpOLICCiHCH KeHiH MaTaHBbIH, I'MI-
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pockonusutbIK KacuerTepi 1,3 ece skakcapraHblH
Gaiikayra Oomnansl (3-cyper).
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Cyaany nenreiii (kanmisipasik) h, Mm

o

= OHzlenveren yiri = Yori Ne2 = Yori Ne3 = Yori Ne4 = Yori 6/1 = Yori 6/2 = Yori 7/2 = Yori 8/2

CypeT 3- GHz[enMereH KOHC MBICIICH MCTAJIJaHABIPbIIFaH MaKTa MaTaCbIHbIH, KAITJIJIAPJIBIK KOpCGTKiLHTepi

OH/JICIIMEreH JKOHE JIMMOH KBIIIKBUIBI, MbIC KOMeriMeH MeTallIaH/IbIPbUIFaH MaKTa
(1) cynbdarer (CuSO4 » 5H20, Hatpuit uuTpaThi, TaNIIBIKTAPBIHBIH, ~ MUKpOCypeTTepi  4-cyperre
Hatpuit runodochuri NaH.PO, mnpemaparraps KOpCETIITeH.

) 1500 kv 2000 .‘,,‘,.

Cyper 4 — MakTa TabIKTapbIHBIH OETiHIH MUKPOCYPETTEPI: a — OHIeaIMereH, 6 — TuMoH KbInikbutbl, MbIC (11) cymabdaTsr
(CuSO4 « 5H20, natpwmii uurpatsl, Hatpuii runodochuti NaH,PO, kemerimen eHzeyIeH KeliHTi

MHuKpocyperTepJiecH  OHJENTeH  MakTa Maxkra MarachlHaH JKacajfaH HipuIreH
TaJMIBIKTAPBIHBIH O€TKi KaOaThIHA KOJMAAHBLUIFAH JKITITIH JKaJITBl KOPiHICi S-CypeTTe KOpCeTUIreH.
XUMUSJIBIK TIperapaTTapAplH  YCcaK OelrmmekTepi
KOHFaHbBIH Kepyre Oomapl.

Cyper 5 — MakragaH >kacaifaH KINTiH OETiHIH MHUKPOCYpeTTepi: a — eHIenMereH, 6 — MMMOH KbIIKBUTEL, MBIC (1)
cynbatel (CuSO4 « SH20, narpuii uurpartsl, Hatpuii runodochuti NaH,PO, npenaparrapsl kKeMeriMeH eHJICYICH
KeHIHr1

S5-CypeTTeH TallbIK apajiblk  KEeHICTiK Kopoimuinowt
OHJICYylleH KEeHiH cakTajaThlHBIH  OaiiKayra 3epTTey JKYMBICHIHBIH MaKCaThl KOPFaHbIII
OonaablLAFHA XUMHUSUTBIK METaJIIaHAbIpYIaH KeliH KacuerTepi 0ap MeTalJaHIBIPbUIFaH TEKCTUIIb
MaTa ayaeTKI3TIIITIK KACHETIH caKTal KajiaJbl. MaTepuaIlapbiHbIH  (U3UKa-MEXaHUKAJIBIK Kac-

UETTEPiH 3epTTey.
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3epTTeneTiH  MeTaNAaHIbIPhUIFaH  MakKTa
MAaTaChIHBIH KypaMbIH/Ia MBbIC METAJIaPbIHBIH HAHO-
OeJIeKTepiHiH OOTybIHA HET13/IENITeH, HOTHXKECIH IS
METaJIJIAHIBIPbUIFAH MaKTa MAaTAaCBIHBIH KBIPTHIC-
TaHOay kepcerkimrepi 1,5 ece, TUTPOCKOMUSIIBIK
Kacuertepi 1,3 ece xakcapraHblH Kopyre 00mapl.

Lemrono3a TabIKTaphl TEKCTUIh
MaTepuaIapbIHbIH apachlHa aHTUMUKPOOTHI
KAaCHUETKE e, OChI PETTE aTaliFaH MaTepHaIapabl
KeJleci XMMUSJIBIK TpernapaTrap: JUMOH KhbII-
KbUIbI, HaTpuii uTpatsl, Mbic (1) cynbdaTs
(CuSOs - 5H20), narpuit runodochuti NaHPO
KOJIIAaHBIIT OHJIETeH Ke3Jle KOPFaHbIIl KacuerTepi
0ap MeTali-IaHbIPbUIFaH TEKCTUIIh MaTeprall-
Japbid anyra 0onajel. Ochuiaiiina KOpraHbIII
KacueTTepi 0ap MerajiaHbIPbUIFaH TEKCTHIIb
MaTepHaNIapblH ally TEXHOJOTHSICHI O31pICHI.
Ochbl yaKbITKa JICHIHTI )KYMbICTap/1a METaJlaH-
IBIPYABIH ~ XUMUSJIBIK ~ OMICIHAC OPTraHUKAaJIBIK
CHUHTE3I€ TOTBHIKCHI3JIaHIBIPFBIII PETIHAE HATpUH
Oopruapui, GopMasbaerua Kojaganpuirad. dop-
MaJTbJICTH]] ©T€ 3USH OOJFaHIBIKTaH, OHIIPICTE
KOJITaHBICTaH MbIFapeliabl. Hatpuit Ooprumpun
9KOHOMUKAJIBIK XaFbiHaH THiMci3. Con cebenTi
0i31iH 3epTTeyae HaTpuil THTOPOCHUTI TOTHIKCHI3-
JaHABIPFBIII PETIHE KOJITAHBUIIBI.

JIumon kpermkeier, Meic (1) cymedarsr,
HaTpuil 1UTpaThl, HaTpuii runodocduTi mpera-
paTTapbIHBIH KOMETIMEH OHACYICH KeHiH MakTa
MaTachIHBIH 0€TKi KYPBIIBIMBIHBIH MOP(OIOTHSICH
3eprrenai. MerangaHablpellFaH MaKTa TaJIIbIK-
TapBIHBIH OETKI MOP(OJOTHACHIH 3ePTTEY Ke3iHe
TaIMIBIKTAPIBIH OCTIHICr1 METAIBIH YcaK 0ed-
IIeKTepi MaTara dJIEKTPOTKI3TIMTIK Kacher Oepe-
TiH KaOBIKIIIA TY3€TiHI aHBIKTAJIIBI.

Byt TeXHONMOTUSHBIH aPTHIKITBLIBIFL:

3epTTey HoTWXKENepi KOPFaHBII KacHeTTepi
0ap MeTanmaHABIPBUTFAaH TEKCTUIh MaTepHaigap-
BIHBIH aCCOPTHMEHTIH KEHEHUTYTe, KOPFAHBIII MaTep-
HaIapbIHBIH JKaHa HYCKaJIaphIHBIH Makiaa O0TybIHa,
COHJIal-aK MIBIFapbUTATHIH MaTepUATIAPIBIH CaIIaCchl
MeH TYTHIHYIIBUIBIK KACHETTEPiH jKaKcapTyFa, ojap
YIIiH KOFaphl Carayibl YATUIEp MEH TeXHOIOTHUS-
JapIbl TAHJAYFa MYMKIHITIK Oeperti.
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This article presents data on the development of cellulose textile materials with antimicrobial properties using
zinc acetate and alkyldimethylbenzylammonium chloride. Cellulose textile materials are promising carriers of
antimicrobial agents. These fabrics have good absorbability, which facilitates their treatment with antimicrobial agents
and ensures easy passage and retention of flow and wound compartments. The aim of this work is to obtain cellulose
textile materials with antimicrobial properties. Studies on the effect of the proposed compositions on the coefficient of
resistance to microbiological destruction of cellulose textile materials have been carried out. The effect of various
antimicrobial preparations on the microbiological resistance of textiles has been studied. The properties and structure
of the objects of research, as well as the mechanism of interaction of the applied components have been studied. The
studies have shown that the modified cellulose textile materials acquire antimicrobial properties and are not destroyed
by microorganisms under operating conditions while maintaining optimal physical and mechanical properties,
hygienic properties, stable antimicrobial effect, ensuring safety of use, as well as protection from the impact of
pathogenic microflora. The advantage of the developed compositions is the availability of the materials used and a
simple technological process for the production of biostable cellulose textile materials of different weave and different
surface density.

Keywords: antimicrobial resistance, applique, textile material, microbiological degradation,
antimicrobial treatment, final finishing.

INOJIYYEHHE NEJLTIOJIO3HBIX TEKCTHIBHBIX MATEPUAJIOB
C AHTUMUKPOBHBIMH CBOUCTBAMMU

KK JIOCEHBHUEBA*

(Aamarunckuii TexHoaornuyeckuii Yuusepcutert, Kazaxcran, 050012, r. Animatsi, ToJie 6u 100)
DeKTpoHHas moUTa aBTopa Koppecronaenta: d.kulmairam@mail.ru*

B cmamove npeocmagnienvl OaHHble NO pPA3pabomKe YeaNIONO3HbIX MEKCMUNbHBIX MAMEpuanos ¢
AHMUMUKPOOHBIMU CGOUICHIBAMU C NPUMEHEHUEM AUeMmamd YUHKA U QAKUNOUMEMUNDEH3UIAMMORUA X10pUOa.
Llennionosnvie mekcmunpHsle Mamepuabl AGAAIOMCA NEPCREKMUEHBIMU HOCUMENAMU AHMUMUKDOOHBIX NPEnapamog.
Hannvie nonomna obnaoaiom xopouieii 6nuUmMvl6AEMOCHIbIO, YIMO NO3680/Aem 001e24ums npoyecc ux oopabomku
AHMUMUKPOOHBLMU HPERAPAMamu, 06ecneuumsy 1e2KOCnb RPOX0HCOCHUS U YOEPHCUGAHUA NOMO- U PAHEGHIX OMOeeHUIL.
Llenvio oannoii pabomel aenaemca NoJyHeHUe YENTI0IO3HbIX MEKCIMUIbHBIX MAMEPUAIO8 C AHMUMUKPOOHbIMU
ceoiicmeamu. Boinonuenut uccnedosanus no enuaHuIO npeonazaempix KOMnOuyuil Ha Koyggduyuenm ycmonuusocmu K
MUKPOOUONOZUHECKOMY PA3PYUICHUIO UELMIONO3HBIX MEKCMUIbHbIX mamepuanos. Hccnedosano 6o3oeiicmeue
PAa3IUYHBIX AHIMUMUKPOOHBIX NPEnapamog Ha MUKPOOUONOUUECKYI0 cmolKocmbs mKaneil. H3yuenwt ceoiicmea u
CMPYKIYpa 00beKmog Uccieo06anus, a Mmaryice MeXaAHusM 63aUMOO0CUCEUs NPUMEHAEMBIX KOMHOHEHHO6.
Ilposedennvie uccnedosanun noOKazanu, 4mMo MOOUDUUUPOBAHHbIE UEII0N03Hble MEKCMUIbHbIE MAmepuanbl
npuoGpemalom aHMUMUKPOOHbIE CEOIICMEA U He Pa3PyUalOmcsa MUKPOOPZAHUSMAMU 6 YCI08UAX IKCHIYAMAUUU C
COXpanenuem ONMUMANbHBIX PUUKO-MEXAHUYECKUX CBOLICME, 2UZUCHUYHOCHIbIO, YCIOUYUBHIM AHMUMUKDOOHBIM
appexmom, obecneuusarouux 6€30nACHOCML UCNONBL30BAHUA, 4 MAKMCE 3AUUMY OM 6030€iCMEUA NAMOZEHHO
mukpognopet. Ilpeumyuiecmeom papabomannpix KOMROZUYUIL A61AEMCA OOCHYRHOCHb UCHOIb3YEMbIX MAMEPUATIOB U
RPOCMOl MEXHON02UYECKUIL NPOUECC OJ1A U320MO06/1eHUA OUOYCIOTYUGHIX YeTI0NI03HbIX MEKCIMUTbHBIX MAMEPUAI08
PAa3uuHO20 nepeniemenus U nO6ePXHOCMHON IOMHOCHU.

KuroueBblie c10Ba: aHTUMHKPOOHOCTD, aNNpPeTHPOBAHNE, TEKCTHIbLHBIA MaTepHal, MUKPOOHO-
JIOTHYECKOe pa3pyllieHue, aHTUMUKPOOHasi 00padoTKa, 3aKJIIYUTEIbHAS OTAEIKA.
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AHTUMUKPOBTBIK KACUETTEPI BAP LIEJLTIOJIO3AJIBIK
TEKCTUJIb MATEPUAJIJIAPBIH AJTY

K.JK. TFOCEHBEUEBA*

(AJMaThI TEXHOJOrHSIIBIK YHUBepcuTeT, Kazakcran, 050012, Anmatsl K., Tese 6u gaur., 100)
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Fornvimu srcymvicma mulpvlid ayemamot MeH QIKUIOUMEM UTOCH3UTAMMORUIL XT10PUOIH KOJIOAHA OMBIPbIN,
MUKPOOKA Kapcol Kacuemmepi 0ap uenniono3anslk MOKbIMA MAMeEPUanioapvli jcacay mypansl Manimemmep
yeovinpinzan.  Ilennionoza mokpima mamepuanoapvl MUKpoOKa Kapcbl Hpenapammapobly RepcrneKmueaibl
macwvimanoayuisliapol 00716ln MaovLIAObl. OHOEIZEH MEKCMUL HCATIMACHL HCAKCHL CIHIpZiuimikke ue, oyn onapowt
MUKPOOKA Kapcol npenapammapmen 0Hoey npouecin Hceniidemyze, mep MeH HcApauvly, OMYIH HcIHe CAKMALYbIH
JHceHin emyine MyMKIHOIK Oepedi. Amanzan HcymMvlCmuvly, MAKCAmuvl Wea1101030bl MEeKCHUIb MAMeEPUaidapblina
AHMUMUKPOOMBIK Kacuem 0Oepy 6Oonvin maowviinadvl. ¥colHbUIbIN OMBIP2AH KOMROZUWUAHBIY UELTI003ATbIK,
MeKCmunL MamepuanoapblHbly MUKPOOUON02UATIBIK MYPAKMBLIbIK K0I(ppuyuenmine acepi 3epmmendi. Opmypii
AHMUMUKDPOOMBIK RPEnapammapobly, Mamanvly MUKpOOUONOUATIBIK MYPAKMbBLIbIZLIHA dCepepi 0e aHbIKManobl.
3epmmey HbICAHOAPLIHBLIH Kacuemmepi MeH KYpoUlbIMbl, COHOQI-AK YCbIHbLIZAH KOMNOHEHmmeEpOiH o3apa
apeKkemmecy mexanusmi zepmmendi. 3epmmeynep KopcemkeHoell, MOOUPUKAUUATAHZAH YeI01030bl MEKCMUb
Mmamepuanoapvl mypaKmel OuoyuoOmiK Kacuemmepze ue 001a0bl HCIHE MYMBIHBIM Ke3iHOe OHmailivl usuka-
MEXAHUKATIBIK, 2UZUCHATIBIK KACUEMMEPIH CAKMail OMulpbin MUKPOOPZAHUIMOEPOIH dCEePiHeH DY3blblCKa mycneioi,
COHOAII-aK KON0aHyoa Kayincis, namozenoik Mukpognopanviy acepine mypaxmol. O3ipneHzen KOMRO3UYUALAPObIH
apmulKWUbLIbI2bI-KOJIOAHBUIAMBIH MAMEPUANOAP ObLH KOJI HCEMIMOINizi HcaHe IJpmypii meKCmuip Mamepuaidapovina,
apmypai OemmiK mMul2bl30bIKINA2LL OUOMYPAKMBL UETI01034 MOKbLIMA MAMepUuanoapvii OHOIpyoOiH, Kapanaiivim
MexXHON02UATIBIK nPoYyeci 601bIn maodvLLIAdbL.

Herizri ce3nep: aHMHKPOOTBIK, ANNPETTEY, TEKCTHIb MATEPUATbI, MUKPOOHOJIOTHSIBIK OY3bLTY,
AHTHMHKPOOTBHIK OH/IEY, COHFBI OHJIEY.

Introduction to bio-damage increases the service life of textile

In recent years, the need to create completely products, which allows for additional economic
new antibacterial and antifungal fiber materials, as effects. Such multiple properties can be achieved
well as products made of them, necessary not only by developing innovative techniques using various
for use in the home, but also for medical finishing agents.
applications, has arisen. A healthy body is one of Antimicrobial activity is one of the most
the basic human requirements, but the growth of important functional properties of cellulose fibers,
harmful pathogens has challenged researchers to since these fibers are very easily attacked by both
create antimicrobial textile materials. However, bacteria and fungi [3]. Excessive microbial growth
textiles serve not only as a substrate for the growth on fibers can cause health and hygiene problems
of microorganisms, but can also be an active carrier for the textile owner, on the one hand, and reduce
of microbes. Infection of textile materials results the value of the textile product in use, on the other
from the adhesion of microorganisms on the hand. Antimicrobial treatment of textile materials
surface, and it is one of the vital clinical should ensure the resistance of this type of finish to
complications that causes a high mortality rate. The washing, dry cleaning, not to reduce the physical
challenge of finding new ways to protect materials, and mechanical properties of the fabric and
including by treating them with biocides, is softness of the grip, as well as be environmentally
important.  Treatment of materials  with safe [4,5].
antimicrobial agents will make it possible to create Biodegradation of textile materials caused
materials with preplanned antimicrobial properties. by microorganisms and their products is expressed
In this regard, the work on protection of textile in the appearance of stains of different colors
materials from the action of microorganisms is depending on the color of the pigment produced by
very relevant [1,2]. fungi, as well as the appearance of musty odor.

The main areas of application of Strength properties are changed, there is a loss of
antimicrobial textile material can be driven by mechanical strength, loss of mass and disruption of
consumer requirements of health, comfort, easy bonds in fibrous materials [6].
care and washability. At the same time, giving Natural fibers are the easiest target for
textile materials made of natural fibers resistance microbial attack because of their ability to retain
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moisture. In general, most cellulose and protein
fibers are attacked by microbes whose enzymes are
capable of hydrolyzing the polymer bonds in fiber
materials. Cotton, wool, silk, jute, and linen are the
most susceptible to microbial attack. Microbial
growth on synthetic fibers is slower compared to
their natural counterparts because the polymeric
backbone does not retain much water [7,8,9].

However, a greater risk in the manufacture
of antimicrobial cellulose fibers is that the
inclusion of an antimicrobial agent can destroy the
fiber's biodegradability, which is an important
characteristic and a significant advantage of
cellulose fibers from an environmental perspective
[10,11]. Namely, cellulose fibers are known as
environmentally friendly fibers because they are
easily degraded by soil microorganisms [12,13].

Therefore, creating antimicrobial activity
while maintaining fiber biodegradability remains an
important task that requires careful selection of an
antimicrobial agent and its concentration. The use of
antimicrobials to prevent the formation of odor-
causing compounds by inhibiting bacterial growth
will serve as a solution to this problem [14,15].

Materials and research methods

Before the experimental work, the bleached,
uncoated cotton fabric was washed in distilled
water. After drying, the fabric was kept in a
desiccator to determine the exact sample weight.
The fabric was processed as follows, according to
the two formulations:

Preparation of the composition according to
1 recipe: rockal 20 % 5-15 g/l;

Preparation of the composition according to
2 recipes: zinc acetate 5-15 g/, urotropin 10 g/,
ammonia 10 % 5 g/l. A sample of cotton fabric with
a size of 200 x 200 mm after determining the exact
mass on the analytical balances was impregnated
with the composition on a laboratory two-shaft plus
with 90% pressing, and drying and heat treatment
was carried out on needle frames in a drying
cabinet with a thermostat. After drying and heat
treatment, the sample was washed in distilled water
and dried at room temperature.

Results and their discussion

Determination of antimicrobial activity of
samples treated with the proposed compositions
was carried out in accordance with GOST 9.060-
75. The results are presented in tables 1,2 and
figure 1,2.

Table 1 — Coefficient of resistance to microbiological destruction of modified cotton materials (10 days, 1-recipe)

¥,

chets, |
ER KN L

N¢ Concentration Breaking load
Rockal 20%, (before and after biodestruction), kgf
g/l 10 days
base % Weft %

1 5 11,986/10,004 | 83,46 | 15,596/10,581 | 67,84
2 10 12,979/9,853 | 75,91 | 15,640/11,937 | 76,32
3 15 13,566/11,743 | 86,56 | 13,075/10,699 | 81,82

raw material 10,475/7,153 | 68,28 | 10,083/6,556 | 65,02

4% war

Figure 1 — Cotton fabric processed according to technology 1, after 10 days of microbiological destruction

Table 2 — Coefficient of resistance to microbiological destruction of modified cotton materials (10 days, 2-recipe)

Ne Concentration Breaking load
(before and after biodestruction), kgf
Zincace- | Urotro- Am- 10 days
tateg/l | pin, g/ 1 | monia 10% g/l base % weft %
1 5 15,132/12,311 | 80,35 | 17,447/12,654 | 72,52
2 10 10 5 14,391/13,261 | 92,14 | 15,120/12,897 | 85,29
3 15 14,409/13,292 | 92,24 | 17,184/13,961 | 81,24
raw material 10,475/7,153 | 68,28 | 10,083/6,556 | 65,02
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Figure 2 — Cotton fabric processed according to technology 2, after 10 days of microbiological destruction

The results obtained indicate that the
coefficient of resistance to microbiological dest-
ruction of tissue samples treated with composition
1 was 86.56% after 10 days of the strips in contact
with the ground. After modification with
composition 2, the coefficient of resistance to
microbiological destruction is 92.24% after 10
days. For control samples, the coefficient of
resistance to microbiological destruction is 65.02%
after 10 days. Of the proposed compositions, a high
result of the antimicrobial effect is observed in the

composition 2. The antimicrobial effect of two
compositions is achieved at an average
concentration of 10 g/l of rockal preparations of
20% and zinc acetate, more than 80%.

According to GOST, a tissue is considered
resistant to microbiological destruction if the
coefficient is 80+/-5%. To determine the
discontinuous characteristics, the RT-250M GOST
3813-72 bursting machine was used. The results
are presented in table 3.

Table 3 — Indicators of absolute breaking load of modified samples, kgf

Ne Breaking load, kgf Breaking load, kgf
1-recipe 1-recipe
base weft base weft

F(kgf) | L(mm) | F(kgf) | L(mm) | F(kgf) | L(mm) | F (kgf) | L(mm)
1| 11,986 | 43,77 | 15596 | 53,11 | 15,132 | 49,57 | 17,447 | 57,38
2 | 12979 | 46,62 | 15640 | 51,40 | 14,391 | 42,93 | 15120 | 51,67
3 | 13,566 | 51,17 | 13,075 | 48,46 | 14,409 | 39,75 | 17,184 | 52,04
4 | 10,475 | 55,34 | 10,083 | 46,40 | 10,475 | 55,34 | 10,083 | 46,40

According to the data obtained, it was shown
that the breaking load of the treated tissue
according to the first technology with a
concentration of 15 g/l of the drug Rokal 20% was
13.566 kgf, the load of untreated tissue was 10.475
kgf, there is an increase in breaking characteristics.
According to the second developed technology, the
breaking characteristics increase significantly, the
breaking load of the appretized sample was 15.132

kgf on the basis, on the duck 17.447 kgf with a zinc
acetate concentration of 5 g/l, in the untreated base
10.475 kgf, ducks 10.083 kgf.

The determination of the low crumpledness
of modified samples was estimated by the total
angle of disclosure of folds on the base and duck,
carried out in accordance with GOST 19204-73 on
the SMT device. The results of the indicators of
low crunchability are shown in table 4.

Table 4 — The effect of the concentration of the components of the composition on the indicators of low crumpled cotton

fabric

Ne | Concentration | Total angle Concentration Total angle
Rockal 20% | of disclosure | Zincace- | Urotro- Am- of disclosure
of folds, deg. | tateg/l | pin, g/ | monia 10% g/l | of folds, deg.

1 59/ 148 5 10 5 195

2 10 g/l 159 10 209

3 159/ 203 15 221

raw material 163 raw material 163
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When applying the proposed composition,
the effect of low crumpleability estimated by the
sum of the opening angles for the first technology
is 203° at an antimicrobial concentration of 15 g/I,
at a concentration of 5,10 g/l of 148, 159 °, the
result of the untreated sample is 163 °. According
to the second technology, the total angle of opening
of the folds at the minimum concentration of zinc
acetate 5 g/l was 195 °, against 163 ° before tissue
processing. From the data obtained, that the tissue

is hardly crumpled after treatment with the second
impregnating composition, significantly exceeds
the indicator of the low crumpledness of untreated
tissue. Thus, it can be concluded about the achieved
effect of a hardly crumpled finish.

Breathability is an integral characteristic of
the porosity of a textile material. The determination
of air permeability was carried out in accordance
with GOST 12088-77, the results are presented in
table 5.

Table 5 — Indicators of air permeability of processed samples by proposed technologies

Ne | Concentration | Breathability, Concentration Breathab
Rockal 20% dm?3/m?*s Zincace- | Urotro- Am- ility,

tate g/l | pin, g/1 | monia 10% g/I | dm3/m?*s
1 59/l 169,2 5 10 5 167,7
2 10 g/l 170,5 10 172,5
3 15 g/l 168,3 15 169,1
raw material 161,9 raw material 161,9

According to the results obtained, it was
shown that the processing of cellulosic materials
according to the developed technologies does not lead
to a violation of air and vapor exchange, does not
prevent the transport of moisture vapors from the
surface of the human skin to the outer surface of the

materials, which ensures the maintenance of normal
thermoregulation functions of the human body.

The study of the hardness of cotton textile
materials was carried out in accordance with GOST
10550-93. The results are presented in table 6.

Table 6 — Hardness indicators of processed samples by proposed technologies

Ne| Concent- | Stiffness Elasti- Concentration Stiffness | Elasti
ration G/sN city, G/sN -
Rockal Y,% Zincace- | Urotro- Am- city,

20% tate g/l | pin, g/l | monia 10% g/l Y, %

1 5gl/l G=0,5243 64,1 5 10 5 G=0,3871 | 54,7

2| 1049/ G=0,5145 68,3 10 G=0,4361 | 55,8

3| 1549/ G=0,5782 69,6 15 G=0,4998 | 52.9

raw material | G=0,3136 58,9 raw material G=0,3136 | 58.9

According to the data obtained, it can be
seen that the processing of cellulosic material leads
to some stiffness according to the first and second
technologies, the stiffness of the treated material
was G = 0.5782, compared with the untreated
material G = 0.3136.

Conclusions

New ways of antimicrobial protection and
preparations for microbiological resistance of textile
materials were developed. A comparative
characterization between the two compositions was
carried out. All compositions were tested for their
ability to impart antimicrobial properties to the
treated fabrics. The results obtained show that the
coefficient of resistance to microbiological
destruction of fabric samples treated with
composition 1 - 86.56%, 2 - 92.24%.
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The comparative microbiological resistance
of cellulose textile materials was evaluated and it
was found that microbiological destruction
depends on the nature and structure of the material,
as well as the conditions under which exposure
occurs. The effect of a number of biocides on the
biostability and antimicrobial properties of textile
materials has been studied. Methods to protect
materials from the effects of microorganisms in
order to preserve their consumer properties have
been developed.
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STUDY ON THE STRENGTH OF NEEDLE-PUNCHED NONWOVEN MATERIAL MADE ON
THE BASIS OF SOLE TRADER "MIRAS"
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Coarse sheep wool and wastes from the production of woolen yarns are currently considered to be a special
waste that requires large disposal costs due to low market demand. For this reason, wool has serious consequences for
the environment. However, this type of raw material is considered a promising insulating natural fiber due to its
thermal and acoustic properties. Moreover, wool meets the requirements of environmentally friendly materials that
are used for yurts, insulation of buildings, and acoustic insulation for the automotive industry. Nevertheless, the
sustainability and energy efficiency of insulation materials are currently evaluated comprehensively. In this context,
the correctness of the composition of nonwoven fabric, its thickness and strength characteristics, as well as the number
of layers play an important role. The purpose of this work is to study the relationship between strength characteristics
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and thickness, as well as the number of layers in nonwovens made of 100% wool mixed with coarse and fine fibers,
and to determine the most optimal variant of insulating nonwovens. 4 samples of one, two, three and four-layered
materials were used in the study. The tested samples of insulating materials were evaluated according to the parameters
of breaking load, strength and elongation. The results of the research showed that with an increase in the number of
layers of material, there is an increase in the tested two indicators: breaking load and strength. The elongation rates
were uneven. Consequently, by examining all three parameters, it was found that the best option is a three-layered
nonwoven material.

Keywords: sheep wool, waste reuse, strength, breaking load, nonwoven fabric, natural fiber,
insulation material.

HNCCIEAOBAHUE HA TIPOYHOCTD UI'JIOITPOBUBHOI'O HETKAHOI'O MATEPHAUIA,
HN3I'OTOBJIEHHOI'O HA BA3E UII «MAPAC»

DK K. BOPKYJIAKOBA*, *M.JT. MOJIC, *M.1II. ILIAPJJAPBEK, *E.U. BUTYC, *2.E. CAPbIFAEBA

(‘Tapasckuii pernonanbubiii yausepeurter um. M.X. Jly;iatu, Kazaxeran, 080012, r. Tapas3, y.. Tode 6u 60,
Poccuiickuii rocynapcreennbliii yunsepeutetr uMm. A.H.Kocbiruna, Pocecus, 117997,
MockBa, ya1. CaxoBanyeckas, 1.33, 31.1)
DJjekTpoHHas o4Ta aBTopa-Koppecnonaenra: janebklk@gmail.com*

I'pybaa oeeuva wiepcmv u omxoovl WiepcMONPAOUNBLHOZO NPOU3EOOCMEA 6 HACHIOAU(CE 8DEMA U3-3d
Hepeanu306anHoCmu CUUMAIOMca 0COObIM OMX000M, mpedyIowuM 6onvuux 3ampam na ymunuzauuio. Ilo smoii
HpUYUHe WepPCMb OKA3bl6AEH CEPbe3Hble NOCIeOCMEUs U 0N OKpycatouieil cpedvl. OOHAKO, IMOm U0 Cblpbs
cuumaemca NePCHeKMmueHbIM  U3ONAYUOHHBIM HAMYPATLHOIM 60NOKHOM 011a200aGpA  C8OUM MENN08bIM U
akycmuueckum ceoiicmeam. bonee mozo, wepcmo omeeuaem mpedosanuam IKOaI02UYECKU YUCHIBIX MAMEPUATIOB,
KOmopbule UCHONb3YIOMCA O 0P, YMENICeHUA 30AHUIL, WYMONOIOWEHUA 6 AGNOMOOUTbHOT RPOMBIUITIEHHOCHIU.
Tem ne menee, ycmouuueocmov u IHEP0IPHeKmuenocms U30IAUUOHHBIX MAMEPUANIOE 6 HACHOAUlee 8DeMs
0UEHUBAIOMCA KOMNIEKCHO. B dmom Konmexcme, npasunsnocms cocmaga HemMKano20 Mamepuand, e2o moaujunbl
U NPOUYHOCIMHBIX XAPAKMEPUCMUK, d MAKX}Ce KOIUYECMEA C/10e8 Uzpaiom 6axcuylo ponsv. Llenvio oannoii pabomut
AGNAEMCA UCCIE008AHUE 3AUMOCEAZU MEHCOY HPOUHOCHHBLIMU XAPAKMEPUCIMUKAMU U MOJUWUHON, 4 MAaKice
Konuuecmeom cioeg 6 HeMKaHvlX Mamepuanax, uzeomosnennvix us 100% wepcmu ¢ cmecu c zpy6oit u moukoii, u
onpeodenenue Haudonee ONMUMATLHOZ0 8APUAHINA U30JIAUUOHHO20 HEMKAH020 mamepuana. Hcnvimyemole 00pazyvl
U30NAYUOHHDBIX MAMEPUATIO8 ObINU OUEHEHbL RO RAPAMEMPAM PA3PLIGHON HAZPY3KU, RPOUHOCMU U yOnuHenus. B
uccne)osanuu 6ul10 ucnoav3oeano 4 oopasua o0nozo, 08yx, mpex u uemepipex cioee. Pesynomameul uccneoosanusn
noKazanu, umo ¢ yeeauueHuem KOAUUeCnea CJ10€8 MAamepuana HadII0aemca pocm Ucciedyemuvix 08yx
nokasameneii: pa3pvléHoil nazpy3xku u npounocmu. Ilokazamenu yonunenusa ovinu nepasomephst. Cnedosamensvmo,
uccieoya ece mpu napamempd, Obio yCmano8ieno, Ymo HaAuIyyuM 6apuanmom A61Aemca HemKanblil Mamepuan,
coCmoAwuIL U3 mpex cioes.

KiroueBble cj10Ba: 0BeYbsl HIEPCTh, IOBTOPHOE HCIOJIb30BAHME 0TX0/10B, IPOYHOCTh, PA3PbIBHASN
Harpy3Ka, HeTKaHblil MaTepuaJl, HATYPaJIbHOEe BOJIOKHO, H30JISILMOHHBII MaTepua.
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Kammot Kot scyni men dcyn uipy oHOIpiciniH KanoblKmapvl Kazipei yakslmma icke dacblpbliMayblHa
oannansicmel Kadeze Hcapamyowvly, yIKeH WibI2bIHOAPbIH MAlan ememin epeKuie Kanovlk 0onvin cananaost. Ocwl
cebenmi HCyH KAN0bIKMApbl KOPULAZAH 0pmMaza 0a ayslp 3apoanmapusin muzizyoe. Anaiioa, wiuxizammaoly oyn mypi
JHCHLNY JHCoHE aKyCMUKAIbIK Kacuemmepine 6ailiansiCnmsl NEPCREKMUEAnbl OKUIAY1AZblid MaAdUu manauislk, 601bin
cananadol. CoHbIMeH Kamap, MCyH Kuiz yinep, 2umapammapost OKuwayiday, aeémomoodunb 6eHepKacidinoe
AKyCMuKablK OblObIC OKULAYIAZBIWL YIUIH KOJIOAHBUIAMbIN IKOJI02UAIBIK, MA3a MAMEPUaioapobly maianmapsina
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Jcayan oOepeoi. /lecenmen, OKWAynazvlui Mamepuanoapobly, mypakmoliviebl MeH IHepus muimoinici Kaszipei
yaxkstmma sncam-yucakmol 6azananaovt. byn mypevioa deiimamansiy OYpuic Kypamovl, OHbIH KATbIHObI2bI MEH DEepiKmiK
cunammamanapel JHcone Kabammap canvl Mamplzovl pos amxapaowl. Byn ocymvicmolyy makcamul-0epikmik
CURAMMAaMANAPbl MeH KATbIHObIZbL, COHOAU-aK, Kammul dcane mepunoc rycyh Kocnacvitnoa 100% scynnen scacanzan
Oelimamansvly KAOAMmap Cansvl apacblHOazvl OAUIAHBICIBL 3EPMMEY HCIHE OKULAYIAZbLUL DEMAMANDBIH eH OHMAalllbl

HycKacoln anvlikmay. OKwiaynazelt mamepuanoapovly ColHAK yazinepi y3y cyKmemeci,

Oepikmizi Jcone

canvicmolpmanl yapy napamempiepi ooiivinuia 6azananovl. 3epmmeyoe 0ip, exi, yui rcone mopm Kabdammuoly 4
yazici Konoansliovl. 3epmmey Hamuicenepi Mamepuan KadammapvlHbll CAHbIHbIY APMYbIMEH 3epmmelemin eKi
KopcemKiwimiy, ocyi OauKanamvlHblH Kopcemmi: y3y dcykmemeci icane Oepikmik. Canvicmuvlpmanvl y3apy
Kopcemkiwimepi 0ipkenki 60amaovl. CoHObIKMan 6apavlK yui napamempoi 3epmmeii OmMulpvin, ey, OHMailivl HYcKa
peminoe yui Kabamman mypamott 0eimama Mamepuaibl eKeHoici aHbIKmanobl.

Herisri ce3ep: Koii ’kyHi, KAIABIKTapAbI KaliTa naiigaaany, 0epikTik, y3y ’KyKTemeci, Oeiimara,

TAaOUFHU TaJAUbIK, OKIIAYJarbIlll MaTEepUuaJl.

Introduction

Over the past few years, the major problem
in Kazakhstan has been the problem of the
implementation of coarse wool and wastes from the
production of woollen yarns. Today, according to
the Ministry of Agriculture, about 70% of wool,
which is about 26 thousand tons of raw materials,
go to wastes. Natural unprocessed sheep wool, as a
rule, is completely biodegradable [1]. However,
when this wool is not used by the textile industry,
it passes into the category of agricultural special
wastes with high disposal costs. That is the main
reason for improper disposal of wool, which inturn
causes a number of environmental pollutants:
groundwater  pollution, the formation of
greenhouse gases during combustion, contributing
to global warming [2]. In this context, the best
solution to the above-mentioned problem is the
application of the concept of circular economy:
reuse and recycling of products and materials [3].
According to research of “Woolmark”, among all
textile materials, wool is the most reused and easily
recyclable fiber [4].

Basically, natural fibers obtained from
textile waste are used in the manufacture of thermal
and acoustic insulation products [5]. According to
the researches, nonwoven wool materials represent
a perspective alternative for use in the construction
and automotive industries as eco-friendly
insulation materials. Sheep wool mats have many
distinctive characteristics that fully comply with
current standards and exceed the characteristics of
inorganic insulators. In addition, the use of wool
waste as a new raw material in industry is an
excellent opportunity to support the circular
economy model, as it reduces the need for non-
renewable resources, lower the carbon footprint,
and is a resource-efficient ~method of
manufacturing industrial components. In general,
thermal and acoustic insulation from wool waste
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can play an essential role in saving energy and
reducing environmental pollution [6].

Currently, there are many different studies
that have shown the benefits of sheep wool
insulation boards, but tested materials contain
mixtures of various components and vary in
different parameters. Since the insulation
properties are influenced by many factors, the use
of such materials requires thorough research.
Therefore, the choice of suitable materials is
determined by a holistic approach, which takes into
account the structure of insulating materials, their
composition, surface area, optimal cross-sectional
characteristics, diameter and length of fibers,
strength characteristics, LCA analysis (life cycle
assessment), the impact of various conditions and
factors such as fire resistance, water resistance,
vapor permeability, pest, dust, fungi and bacteria
resistance, impact on the environment and human
health, etc.

The purpose of this work is to study the
relationship between strength characteristics and
thickness, as well as the number of layers in
nonwovens made of 100% coarse and fine wool,
and to determine the most optimal variant of layers
in insulating nonwovens. In the course of this work,
the parameters of breaking load, strength and
elongation were evaluated.

Materials and research methods

Studies of the strength characteristics of
sheep wool nonwovens were conducted in the
M.H. Dulaty Taraz regional university in the
laboratory of the Department of "Textiles,
materials science and standardization™. Nonwoven
woolen materials of four different layers provided
by sole trader "Miras" (Kazakhstan, Taraz) were
used as objects of research. The composition of the
material is 100% fine and coarse wool.

Nonwoven boards were obtained by needle-
punching method on a semi-automatic machine
220 (Fig. 1).
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Figure 1 — Technological scheme of the semi-automatic needle punch‘ing machine 220

Technical parameters of the machine:

1) Pretreatment shaft:

a) Working capacity of the shaft: < 550
rev/ min (idling)

b) Move: 60 mm

c) Width of the material: 2200 mm

d) Needle density: 4500 pieces/m

e) Material feed rate adjustment system:
0~6 m/min

f) Main engine: 11 kV (changing the
frequency of speed adjustment)

g) Electric motor of material supply: 1,5
kV (changing the frequency of speed adjustment)

h)  Electric motor for material output: 0, 75
kV (changing the frequency of speed adjustment)

i)  Electric motor of the rack lift: 1,1 kV
(spot move)

The strength characteristics of nonwovens
was determined according to SUST R 53226-2008
(State Union Standard). To determine the breaking
characteristics, 5 samples of the one, two, three,
and four-layered mats were taken, measuring
200x50 mm in length, and separately 50x200 mm
in width, respectively. The research was carried out
on a universal burst testing machine with dual
column H10-50KT/S by Tinius Olsen (Fig. 2). This
machine has a T/S configuration, i.e. it is equipped
with control from a personal computer with special
software, and a console control unit. Frame
capacity 50 kN, the maximum crosshead travel is
1075 mm, the speed range is within 0.001-500
mm/min. The machine's force measuring system

§
3
1]
3
S

1) The main shaft:

j)  Working capacity of the shaft: <600
rev/ min (idling)

a) Move: 40 mm

b) Width of the material: 2200 mm

¢) Needle density: 5000 pieces/m

k) Material feed rate adjustment system:
0~6 m/min

d) Main engine: 11 kV (changing the
frequency of speed adjustment)

e) Electric motor of material supply and
output: 1,5 kV (changing the frequency of speed
adjustment)

f)  Electric motor of the rack lift: 1,1 kV
(spot move)

and integrated deformation measurement system
fully comply with national and international
standards: SUST, ISO, ASTM, DIN, BS, EN, etc.
The feature of the machine is the automatic
calculation and display of the maximum and
breaking load and voltage, absolute and relative
elongation, average, median and standard
deviation. It is also possible to graphically display
the measurement results [7].

In the first study, the breaking load,
elongation and strength properties of a 1-layer
nonwoven fabric were analyzed. Samples of 1-
layer needle-punched material and the test
workflow are shown in Figure 3.

Figure 2 — The universal testing machine with dual column H10-50KT/S by Tinius Olsen
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Figure 3 — 1-layer material samples and testing process

2-, 3- and 4-layered nonwovens were tested
in a similar way.

The results of the study were calculated
using machine software. Statistical methods were
used to analyze the results of the research.

Literature review

Nowadays, widely used building insulation
materials are made of synthetic materials. About
60% of thermal insulation materials are mineral or
inorganic materials (glass wool, stone wool), 30%
are foam materials (expanded polystyrene,
extruded polystyrene, polyurethane), and the
remaining 10% are other non-traditional or
composite materials (insulating materials made of
wood sawdust and wool, foam gypsum, etc.) [8].
Inorganic insulation materials can have a
detrimental effect on both the environment and
human health. Fiberglass-based materials are
obtained from silica sources, mineral wool, glass
wool, polyurethane and polyester are produced on
the basis of petrochemicals, which has a
carcinogenic effect on the human body [9]. It is for
this reason that the demand for environmentally
friendly insulation materials has been growing
recently. These materials include panels made of
wool waste. Some of them are already on the
market, but are still at the stage of research and
development of new solutions.

In the work of Pennacchio et al., the
"FITNES" panel made of wool and hemp fibers
was presented. In that work hemp fibers were
added in order to improve the density of material,
compared to panels made of 100% wool. In this
material, wool acts as a binder. The production
process consists of 3 main stages:

1. Mixing wool and hemp fibers;

2. Treatment with soda solution. The
purpose of this process is the release of keratin
protein for gluing wool and hemp fibers, i.e. the use
of wool keratin as a natural glue.

3. Removal of soda solution residues and
drying the panel in a special oven.
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The most optimal chosen panel was a
material with a square size 0.468 cm? (90.00 cm x
52.00 cm), a thickness of 4.50 cm and a weight of
3 kg, made of wool and hemp in equal weight.
These panels were compared with other insulating
materials, such as Cartonlana panel made of sheep
wool and other insulation products available on the
market (soft panel made of 100% sheep wool,
semi-rigid panel made of sheep wool and polyester
(80/20%), semi-rigid panel made of 100% wool,
glass wool, stone wool, kenaf fiber material with
polyester). Thus, it was found that heat-insulating
panels with high density provide high thermal
characteristics, panels made of natural fibers
demonstrate less need for non-renewable energy,
and has less harm to the environment and human
health, and are also recyclable [10].

The research of Ye, Z. et al. was aimed at

studying the thermal characteristics of insulation
panels made of wool. The results of their work
showed that with a wool density of more than 11
kg /m®, thermal qualities increase. The authors in
this paper concluded that thermal resistance is
directly related to the thickness of nonwovens [11].

Cheung, H.Y. et al. in their work, studied the

mechanical properties of natural fibers that

represent the potential for use as reinforcing
materials for composite materials. In the course of

research, it was revealed that sheep wool, in

comparison with other natural fibers, has the
highest elongation at break, which ranges from 25-
35%, and a tensile strength of 120-174 MPa [12].

Petit-Breuilh et al. investigated natural fibers
with insulating potential, among which natural sheep
wool was also studied. Five samples were made of
various insulating materials for testing. When
studying the thermal conductivity coefficient of
materials, the main parameters affecting this indicator
were also considered: the thickness and density of
materials. According to the data obtained, the authors
concluded that sheep wool with an electrical
conductivity coefficient of 0.45 W /mK has the best
insulation performance. Since, along with other
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distinctive characteristics, it is the lightest natural
insulation material. The density of wool was 38.8
kg/m?, the thickness was 13.8 cm [13].

In the work of Schiavoni et al. a review and
comparative analysis of the main commercial
insulation materials was carried out, among them
sheep wool was also analyzed. It was found that
mainly the density of sheep wool materials ranges
from 10 to 25 kg/m?®, thermal conductivity from
0.038 to 0.054 W/mK and specific heat capacity
from 1.3 to 1.7 kJoules/KKkg. The tested samples
were characterized by high acoustic parameters and
high hygroscopicity values, which makes this
material an optimal humidity regulator [14].

Results and their discussion

Samples of one-, two-, three-, and four-
layered nonwovens were studied. During the study

450

m breaking load in width

Figure — 4. Breaking load in width and length

Figure 5 shows the comparative strength
characteristics of four tested materials in length and
width. The 4-layered samples have shown the
greatest strength (in width — 10.9 MPa, in length —
9.92 MPa). The lowest strength indicators were

] strengtﬁ |nW|dth
Figure — 5. Strength in width and length

Thus, the analysis of the breaking load and
strength of the tested samples shows that these
indicators are directly proportional to the number
of layers.

The study of sample elongation, the results
of which were also grouped into two groups by

of the breaking load in length and width, it was
found that the breaking load of honwoven material
increases linearly with increasing number of layers.
Moreover, the characteristics of the breaking load
in the width of all samples slightly exceed the data
in length. A comparative characteristic of the
breaking load in width and length is shown in
Figure 4. As can be seen from this figure, the
breaking load indicators of a four—layered
nonwoven fabric sample are the highest: in width —
435 N, in length - 397 N. A single-layered sample
has the lowest breaking load: 14.2 Nand 6.45 N, in
width and length, respectively. The breaking load
of 3-layered samples is slightly inferior to 4-
layered ones, i.e. it is 338 N in width and 332 N in
length. For all samples, the length indicators
exceed the width indicators.

435
'Bf

33843,

3 4

breaking load in length

also shown by single-layer samples (in width -
8.45MPa, in length — 8.31 MPa). The strength of
the three-layered samples was 8.45 MPa in width
and 8.31 MPa in length. The width indicators are
also slightly higher than the length indicators.

® strength in length
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width and length, shows that the indicators are
uneven (Figure 6). The largest percentage of
elongation in length was shown by a two-layered
sample — 104%, and in width — by a four-layered
sample - 87.2%.
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Figure — 6 Elongation in width and length

Comparing the results obtained, it can be
stated that the most optimal option to use for indus-
trial purposes is a three-layered material, since it
has good indicators of strength and breaking load.
The breaking load and strength of nonwoven
woolen materials is higher in the direction of width.
Consequently, in this direction, insulating
nonwovens have better strength properties.

The breaking load may depend on various
factors: the properties of the fibers, structure, fabric
density, thickness, formation methods, types of
textile finishing, etc. [15].

Conclusions

In this research work, the dependence of
strength characteristics on thickness and the
number of layers in nonwovens made of 100%
coarse and fine wool were studied. Based on the
study of the parameters of the breaking load,
strength and elongation of 4 samples of one-, two-
, three-, and four-layered materials, it was found
that nonwoven materials consisting of a single
layer are characterized by poor strength indicators.
Moreover, the results of the research showed that
with an increase in the number of layers of
material, there is an increase in the tested two
indicators: breaking load and strength. The
elongation rates were uneven. Consequently, by
examining all three parameters, it was found that
the best option is a three-layered nonwoven
material. The breaking load coefficients of such a
material were 338 N in width, and 332 N in length.
The strength in width is 8.45 MPa, in length — 8.31
MPa. The elongation data showed 76.8% and
86.5% in width and length, respectively.

Non-woven materials made of coarse and
fine wool can be used as an alternative raw material
for the production of heat and noise insulation
panels. The breaking characteristics of such a
material are high due to the use of natural fiber —
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elongation in length

wool, which surpasses all other natural fibers in
these parameters.

Moreover, aspects concerning  other
properties of natural wool insulation mats, such as
sound insulation, thermal characteristics, breatha-
bility, should be further investigated.
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COBEPHIEHCTBOBAHME ITPOIIECCA KPAILIEHUSA HIEPCTHU
HATYPAJIBHBIMU KPACUTEJIAMU

U A HABUEBA * 3.1 HCJIIAMOBA , BJI. XAMUJ]OBA

(TamkeHTCKHIA MHCTUTYT TEKCTUJILHOM M JIerKoii MPoMbIlLLIeHHOCTH, Pecnydauka Y30exkucras,
r. TamkenT, SIkkacapaiickuii paiion, yauna Illloxxxaxon NeS)
DJeKTpOHHAs IoYTa aBTOpa Koppecnonaenta: niroda@bk.ru*

B oannoii cmamve onucvieaemca npoyecc KpauwleHus 00eCyseueHHbIX-0mMOe1eHHbIX WEPCMAHBIX 6010KOH
HAMypanvHoIMU KPACUMENAMU C UCNONb308AHUEM 6 KAuecmee Npompasvl conell AlOMUHUA, Jicese3a U Meou
(uzyuenvl Konopucmuueckue ocobenHocmu npoyecca Kpawienua Kunoeapwio). Ilpoyecc okpawueanusn
OCYWeCmeIANCA 6 mPex Pa3NUYHbIX NOCIEe008AMENbHOCHAX: NPEOGAPUMENbHAA 00pPAtOMKaA RPOMpasamu, 3anem
oKkpawusanue ¢ pacmeope namypanvhozo kpacumenn (1); oonosannoe Kpawenue ¢ pacmeope Kpacumens u
npompaseul (I1); Kpawenue 6 pacmeope HAMypanbHOZ0 Kpacumens ¢ nociedyrowieil oopadomkoii npompasamu (I11).
Bnusanue nocnedosamenvHocmu OKpAUWIUGAHUA HA NOKA3AMENU KA4ecmea OKPACKU OUEHUBAIU NO OAHHbBIM,
onpeodenennblm npu cmanoapmuoi oceeuwjennocmu Des na naéopamopnom xonopumempe. B cmamve nokazana
3A6UCUMOCIb HPOYECCO8 KPAWLCHUA wiepcmu HamypanvHvimu kpacumenamu Mapenou (Rubia tinctorum L.),
Kypkymoui (Curcuma Ilonga) u Kapmunom (Minium - Kunosapv) om RpUCYMCMEUA U MeCA COel-npompas 6
mexnonozuueckoil nposooke. Cam Kpacumens Mapena oaem 3010mucmelii Yéem, a 6 RPUCYmMcmeuu cyibhama weou
u Jcenesa oaem 01e0HO-KOPUYHEBHII UGem, a duxpomam Kaiusa oaem ApKuil HacvluieHnolil Kpacuoiil yeem. Ilpu
Kpawienuu wepcmu Kpacumenem Kapmunom 6 npucymcmeuu e kauecmee npompag coneil jiceneza u meou
Kapmunosasn wepcmo 0aem 6 1,5-2,5 paza 6onee unmencusHvie memHo-KpacHuvle yema 6 3asUCUMOCHU O CHOCO0A
OKpacku, uem npu okpacke 6e3 coneii. Hzyuena 3agucumocms unmencugnocmu oxpacku om pH cpeowt ¢ yuemom
mozo, umo pH npouecca Kpawienusn enusem HA NPOYHOCHIHbIE U KOJOPUCHUYECKUE Rapamempysl OKpAcoK,
ROJIyYaemMblX HA WEPCMAHOM 60JIOKHE HamypanvHuimu Kpacumenamu. bovin nposeden UK-cnekmpanvnuiil ananus
00pasyo06, OKPAWEHHBIX UCCEOYeMbIMU KPACUMENAMU 6 CPAGHEHUU C HEOKPAUIeHHbIM 6070KHOM Wepcmu 04
6bLA6/ICHUA XAPAKMEPA 603HUKHOEEHUA C6A3€I IEPCMAHO20 60110KHA C HAMYPAIbHBIMU KPACUMENAMU.

KioueBbie ciioBa: miepcTb, KepaTHH, KOJOPHPOBaHHE, NMPHPOAHBIA KpacuTeilb, KOJOPUCTH-
YyecKHe XapaKTepUCTHKH.
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KYHII TABUTU BOAYJIAPMEH BOsY HPOLHECIH XKXKETUIIPY
U A. HABUEBA*, 3.11I. HCJIAMOBA, B./]. XAMHW/]OBA

(TamkeHT TeKCTHIIB KIHE HKEHIT OHEPKICIN HHCTUTYTHhI, O30ekcTan Pecnybimnkacsl,
TamkeHnT Kanacol, SIkkacapaii aynansl, llloxxkxaxon kemeci NO 5)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOH/IBIK moruTacel: hiroda@bk.ru*

byn maxanaoa antomunuii, memip dcoHe MbIC MY30apblH MOpPOAHM peminde RAUOAIaHA OMbIPLIN,
mycciz0eHOipiieHzen-azapmuli2an JHCYH MATWBIKINAPLIN maduzu 00aviuimapmen 001y npoyeci cunammanzan
(Kunnabapowvt 00ay npoueciniyy KOIOPUCMUKANBIK epeKkuienikmepi 3epmmenzen). bosay npoueci yw mypai
DPemminikneHn Hcypeizinoi: MopoaHmmapmeH aioblH ana oHoey, co00aHn Keiin maduzu 6oay epimindicinoe ooy (I);
Oosazbie nen mopoanm epimindicinoe 6ip eannanvt 6osay (11); maduzu 6Gosy epimindicinde 6osy, cooan Keiin
mopoanmmapmen onoey (111). Bosy mizoezininy 6osy canacvina acepi 3epmxanansvi, Koaopumempoe D65
CIaHOapmmol HcapolKMAaHObIPYbIMEH AHLIKMAA2aH 0epekmepmen 0azananovl. Makanaoa ncynoi Madder (Rubia
tinctorum L.), kypxyma (Curcuma longa) swcone kapmun (Minium - cinnabar) mabuzu 6osageluumapvimen 6osy
npoyecmepiniy mexHoI02UAIBIK, CHIMOAPOazbl MY30blK MY30aPbIHbIH (01ybl MEH OPHBIHA MAYenodinici KopceminzeH.
Maooep bosazviubinbly 03i a1mvlH myc 6epeoi, an Muic cyabhamvl MeH memipoiH, KAMuvICYbIMEH 0032bLTM KOHbID MC
Oepeoi, an Kanuii GuXpomamsl auiblK, KAHbIK Kbl3bl1 myc 0epedi. Kynoi kapmuHoik do0azviuinen Mopoanm peminoe
memip dcoHe mMblc my30apvl KAmuvlCblHOA 00A2aH0d, KAPMUHOI HCYH MY3Cbl3 00AN12aH2A KaApazanoa 060y aoicine
oaiinanvicmol 1,5-2,5 ece KapkbiHOvl K010 Kbl3bll myc oepedi. Tabuzu 60oazbluimapmen HeyH manuibl2blHOa anblH2aH
mycmepoiy, Oepikmizi men myc napamempnepine 6oay npoueciniy pH acep ememinin eckepe omuvipvin, myc
KapKulHOBLIbI2bIHbIY  opmanviyy, pH-2a mayenodinici 3epmmenoi. Kyn manwvizel Men maduzu 0Ooaeiuumap
apacelHOazpl OAUIAHBICIBLY NATIOA 00TY CURAMBIH AHBIKMAY YUITH OOATMAZAH HCYH MATTUBIZBIMEH CATIBICHbIP2AHOA
3epmmenemin doazviuimapmen boanzan ynzinepze HK-cnekmpnix manoay scypeizinoi

Heri3sri ce3aep: ’KyH, KepaTHH, 0051y, TAOMFHU 005y, KOJOPUCTUKAIBIK CHIIaTTaMasap.
IMPROVEMENT OF THE PROCESS OF DYING OF WOOL WITH NATURAL DYES
ILA. NABIEVA*, Z.SH. ISLAMOVA, V.D. KHAMIDOVA

(Tashkent Institute of Textile and Light Industry, Republic of Uzbekistan, Tashkent City,
Yakkasaray district, Shokhzhakhon street No. 5)
Corresponding author e-mail: niroda@bk.ru*

This article describes the process of dyeing bleached wool fibers with natural dyes using aluminum, iron and
copper salts as a mordant (the coloristic features of the cinnabar dyeing process are studied). The staining process was
carried out in three different sequences: pre-treatment with mordants, then staining in a natural dye solution (1); one-
bath dyeing in a solution of dye and mordant (I1); dyeing in a solution of natural dye, followed by treatment with
mordants (111). The influence of the staining sequence on the quality of staining was evaluated by data determined
under standard illumination D65 on a laboratory colorimeter. The article shows the dependence of the processes of
dyeing wool with natural dyes Madder (Rubia tinctorum L.), Turmeric (Carcuma lénga) and Carmine (Minium -
cinnabar) on the presence and place of pickling salts in the technological wiring. Madder dye itself gives a golden
color, and in the presence of copper sulfate and iron gives a pale brown color, and potassium dichromate gives a bright
saturated red color. When dyeing wool with Carmine dye in the presence of iron and copper salts as mordants, carmine
wool gives 1.5-2.5 times more intense dark red colors, depending on the dyeing method, than when dyed without salts.
The dependence of the color intensity on the pH of the medium has been studied, taking into account the fact that the
pH of the dyeing process affects the strength and color parameters of the colors obtained on wool fiber with natural
dyes. An IR spectral analysis of samples dyed with the studied dyes was carried out in comparison with undyed wool
fiber to identify the nature of the occurrence of bonds between wool fiber and natural dyes.

Keywords: wool, keratin, coloring, natural dye, coloristic characteristics.

Beeoenue JISIMU. H606XO):[I/IMOCTI> B IIPOLECCE OKpallMBAHU
Kak npaBujIo, U3ACIHA U3 HICPCTU B BUAC B CHJIbHOKHCJIOHN Cpeac DOTUMH KpPACUTCIIAMU
BOJIOKOH, HPsKA U TKaHeH OKpalInuBarOT pa3jiny- OTpULATCIIbHO BJIMACT Ha MOp(l)OHOFI/IIO mepeTs-
HBIMM CIIOCOOAMM CUHTETUYECKHUMU KpacCUTeIIsIMHU, HOI'0 BOJIOKHA, Acias HICPCThb JIOMKOH M JKECTKOM.
B TOM YHCJIC AKTHBHbBIMH, XPOMOBBLIMH, KHUCJIOT- HyTﬂMI/I peUICHHA  TaKuX HpO6J’I€M B
HBIMU U KHUCJIIOTHBIMH KOMIIJICKCHBIMU KPACUTEC- TEKCTHUJILHOU IMPOMBIIIIICHHOCTH KaK ITOJIYUYCHHC
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U3JCNUI CO CBOWCTBAMH, YIOBJICTBOPSIOIINMU
HNOTPEOUTEIILCKOMY crpocy, pacumpeHue
ACCOPTUMEHTA MICPCTSIHBIX H3/ICIHIA, TOBBIIICHNE
HUX T[PUBJICKATCIIBHOCTU  SABJIAIOTCA CHUMIKCHHUC
KOJIMYECTBA  CHHTETHYECKMX  KpacuTeled u
pacxoma KpacuTeled B TIPOIECCe KPaIICHHs
HIEPCTSAHBIX ~ BOJOKOH [1, 2], a Takke
MCIIOJIb30BaHHUE B MIPOLIECCaX KPAIICHUS HATYpaJib-
HBIX KpacuTeneid [3] ¥ BHeApEHHE TEXHOJIOrH
MPOBEICHHS MPOIIecca MPU HU3KHUX TeMIlepaTypax
U KOPOTKHX MPOMEKYTKAX BPEMEHH.

Hamuune xpomMa U JpYyrHX — TSDKENBIX
METAJUIOB B CHHTETHYECKUX KPACHUTENSIX, UCTIONb-
3yeMbIX CET'OJIHS B MPOIIECCe KPAIICHUs TKaHEeH 13
HIEPCTSHOrO BOJIOKHA, a TaKkKe TOT (PaKT, 4TO
6OHBIHI/IHCTBO KHCJIOTHBIX KW AKTHUBHBIX KpacCu-
TeNel SIBISIFOTCSL  a30KPACUTEISIMH, CBUJIETEITb-
CTBYET O TOM, YTO 3TH U3/ He 00eCIeUYMBAIOT
0€30MacHOCTh Ul 37I0pPOBbSI YEIOBEKA U OKpY-
JKarole cpepl.

Cy1mecTByeT TpH IYyTH PEIICHHS DKOJIOTH-
YECKUX HpO6HeM TEKCTUJIbHBIMU NPEATIPUATUAMM
aHaJIM3 TEXHOJIOMMYECKUX TPOIIECCOB M COCTABOB C
LENbI0 JKOJOIM3al[Md HM3BECTHBIX TEXHOJIOTHIA;
CO3JIaHUE COBEPILEHHO HOBBIX IKOJOTHUECKH Oe3-
OMACHBIX TEXHOJIOTUI; OYHCTKA U O00E3BPEIKH-
BaHUE TEXHOJIOTMYECKUX CTOYHBIX BOJI.

K ykazaHHBIM HalpaBJICHUSIM B IpOLECCax
XUMHYECKOW OTJIENKU OENIKOBBIX BOJOKHUCTBIX
MaTepualioB OTHOCSTCS: CHIDKCHHE KOJUYECTBA
CHHTETHUYECKOrO KpAaCHUTENs, CHH)KEHHE pacxoja
KpacHuTelss B IPOLECCe KPAIICHUsS] LIEPCTSHOrO
BomOKHA [4], >(deKkTHBHOE HCIONb30BaHME Ha-
TYpaJIbHBIX KpacuTeleld B Ipoleccax KparleHUs
[5,6], mpoBemeHme Tpolecca IPH  HHU3KOR
TeMIIepaType U B TEUCHUE KOPOTKOTO BPEMEHH.

Hcnonb3oBaHue HATYpaJIbHBIX KpacUTENen
B MpOILIECcCax KPALICHUs Ba)KHO HE TOJBKO M3-3a UX
IKOJIOTUYECKON OE€30MacCHOCTU 10 CPaBHEHHUIO C
CHHTETUYECKUMHU KPACHTEISMH, HO U U3-3a CIIOXK-
HOCTH HMX cocTaBa. OHHM MO3BOJISIOT CO3/aBaTh
pasnuYHbBIe XyAOoXKecTBeHHBbIE d(D(eKTh U 1BerTa,
KOTOpBIC HEBO3MOXXHO CO3[aTh C MOMOLIBIO
CHHTETHYECKUX Kpacuteneil. I[lpu momydeHun
HPUPOHBIX KpacHTeNei epeBO B CTOUHBIC BOJIBI
PACTUTENBHBIX OTXOJIOB, HETOKCHYHBIX
COCIMHEHHH MO3BOJISIET HCIONB30BATh HX B
KauecTBe yA0OpeHHid, 4To obecredynBaeT 3am-
KHYTOCTh CHCTEMBl B TEKCTHJIBHOH XHMHYECKON
TexHonoruu [7].

B pecriy0irke HACUUTHIBACTCS OKOJIO TPEX-
COT BHJIOB pacTeHHid. Mcronp30BaHHE pacTHTENb-
HBIX OTXOJIOB JUI OKPAIIMBAHUS MITYYHBIX
MaTepuaioB M3BECTHO JIAaBHO, T.€. UCIIOIb30-
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BaJIMCh KOXKypa (PYKTOB, KOXKYpa OBOIIECH, TUCThS
U KOpa IPEIKOro opexa.

OxpammBaHue OENKOBBIX BOJOKOH, B TOM
YHCIIe MIEPCTSIHBIX, C MCIOIb30BAHMUEM HATypallb-
HBIX KpacuTeneldd Oollee pacmpocTpaHEHO B
MHUPOBOM TEKCTUJIBHONW ITPOMBIIUIEHHOCTH, YE€M
BOJIOKOH Ha OCHOBE LEJUIIOIO03bl MU CHUHTETH-
YeCKUX BOJIOKOH. B kax/1oii cTpaHe npearaiorcs
HOBBIE COCTaBbI U CIIOCOOBI OKPAIIMBAHUS IIEPCTH
U3 PacTeHUN M Pa3NMYHBIX MHHEPAJOB, MHKpPO-
OpPraHU3MOB M TMHIIEBBIX OTXOJO0B, IPHUCYTCT-
BylOIIMX B ee (uiope, 3HAYUTENbHBIE YCIEXH
JOCTHTHYTHl TIPH OKpallMBaHUHM Pa3IMYHBIMU
9KCTPAKTaMH, B TOM YHUCIIE BBITSKEK W3 IMTHYBETO
ropHoro pacrenus [8], Hmibckoit akanmu [9],
kpanubl [10], KOpHS ¥ KOpPBI THICSUYEITUCTHUKA
[11] u mucteeB sionmonu [12]. B cBsi3u ¢ 3tuMm
0co00e 3HAYEeHHE HMMEET KpallleHHe NISPCTSHBIX
BOJIOKHHCTBIX MartepuaiioB MapeHnoit (Marena -
Rubia tinctorum L.). Mcnons3oBanne Mapensl B
mporiecce KpamieHus1 ObIT0 M3BECTHO €IIe B 3 BEKe
0 Hamew apbl. [[ns okpalnBaHMs HCIOJIB3YOT
KOpHHU U cTebin MapeHbl. B cpeaHem ¢ kaxmoro
reKTapa 3eMJIM MOKHO coOpath 13-14 IieHTHEpOB
CyXUX KOpHEH. YUeHBIC MOKA3aJId, YTO OCIIKOBBIC
BOJIOKHA, OKpaIllleHHbIe MapeHo#, o0iamaoT
CHUJIBHBIMH  OaKTepUIMAHBIMH CBOWCTBaMH, a
TaKXe KpacHuBoi okpackoii [13].

IIpn oxpammBaHUY MIEPCTH C UCTIOIH30BA-
HUEM pa3UYHBIX TPOTPaB KPACHTENH MPOYHO
CBSI3BIBAIOTCS C BOJIOKHOM. brxpomar kanms 9acto
WCIIOJNB3yEeTCsT B KadecTBE NpOTpaBbl. Hadas
npoTpaBiuBanue mpu Temneparype 35-40°C wu
MEJICHHO ITOBBIIIAs TEMIIepaTypy, IpoTpaBa paB-
HOMEPHO BIIMTHIBAETCI B BOJOKHO W TIyOXe
MPOHUKAET B CTPYKTYpPy BOJIOKHA, T.e. MU yH-
mupyer. Tak Kak OWXpoMaT Kamus SBISETCA
CIJIBHBIM OKHUCIIUTENIEM, KEpaTHH MOXET OBITh
paspylieH B TMpOIECCe OKPAIIWBaHUSA, TOITOMY
CYIIECTBYIOT TPH Pa3IUYHBIX METOIa OKpAaIlH-
BaHUs C TpHUMEHeHWeM mporpas. llpm oxpamm-
BaHWU U TOCIEAYIONIEM MPOTPABIUBAHUH KPACH-
TeNlb, COPOMPOBAHHBIN HAa BOJIOKHE Ha TEPBOM
JTarie OKpallMBaHWS, 3allWIIaeT KepaTWH OT
paspylieHus, a TpHU OJHOBPEMEHHOM OKpAaIlH-
BaHWW B TMPHUCYTCTBUH TPOTPAB 00pa3yroTCs
HEpaCTBOPUMBIEC B BOJIE JaKH, ITO3TOMY OKpAIH-
BaHHWE C TIOCJIEAYIOUIMM IPOTPABIMBAHUEM B
uenoM cuutaercs aonyctumbiM [14]. B nponecce
KpallleHUs HaTypaJbHBIMUA KpPACHTEISIMH MOXHO
JOOHUTHCST PE3YNbTATOB, HE OTJIMYAIOLIMXCS O
Ka4eCcTBY OT KpacoK, TIOJy4aeMbIX CHHTETHU-
YECKUMHU KpacHUTENSIMH, TPH HCIIOJIB30BAHUU B
Ka4ecTBE MPOTPAB >KENE3HOr0 Kylopoca, KBaclos,
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MEIHOT'0 KYyIlopoca, KpoMe TOro, MpH HCIOIb30-
BaHWM KOMOWHAIIMNA COJICH CO3JAr0TCSI IIMPOKHE
ramMma-iBera [15]. Taxke pa3BUTHE HAHOTEXHO-
JOTHM W €€ IIUPOKOE paclpocTpaHEeHUE B
TEKCTWJIBHOM ITPOMBIIUIEHHOCTH OTKPBUIN IIYTh K
BO3MOXXHOCTH HCIIOJIb30BaHHs HAHOOJIWTHHA B
Ka4ecTBE MPOTPaBhl IPH KpaieHuu mmepctu [16].
Mamepuanst u Memoowvl ucciedo8anuil
B Hammx ucciienoBaHusX 00ObEKTOM Kpalll-
CHUA BbI6paHLI MEPCTAHBIC BOJIOKHA M3 MECTHBIX
mopox oBer “Xucopu”’ muamerpom 55,35 MkM,
mmHa BookHa 12-14 mm. CreneHb WHTEHCHUB-
HOCTH IIBETa HICPCTSHBIX BOJIOKOH OINpEIeIsiiach
Ha cnektpokonopumerpe  “X-Rire  Ci7800”
(Kopest) [17]. Ilporecc KkpaiieHusi MIEPCTSIHOIO
BOJIOKHA HaTypaJbHBIMU KPAaCUTEIIAMU ITPOBOANIIN
Ha mnpubope “Water bath shaker DL-2003”
(Kopest). Onpenenenue yCTOWIUBOCTH OKPACKU K
ctupke rposoauiu mo 'OCT 9733.4-83. Ompene-
JICHWE TIPOYHOCTU OKPACOK IMPOBOJMIN B COOT-
BerctBum ¢ ['OCT 9733.27-83. B xadecTBe CBHIPHs
A TTOJIY4YC€HUA TIPUPOAHOI'0 KpPAaCUTEIA HCIIOJIb-
30BaJIM TIOPOLIOK KOpHEH pacteHusi — MapeHsl U
Kypkymbl. Takke wucnoiab3oBaiach KapMHUHOBAas
kucioTa “KormeHuns”.
K magamy XX Beka CHHTETHYECKHUC
KpacHUTeNH MOYTH MOJTHOCTHIO BHITECHIIIN HATYP-
aJbHBIE KPACHTENH B IpOIeccax KpalleHWs U
neyaTaHusl TEKCTUIBLHBIX MaTepuasoB. [IpuunHoi
3TOTO SBJISIETCS, TIPEXJIE BCEro TO, UTO B CBSI3U C
Pa3BUTHEM XUMUYECKOH MPOMBIIIIIEHHOCTH YBe-
JUYUBAETCS CIIPOC Ha TEKCTUIIHHBIE MaTepHaIbl Ha
OCHOBE CMEIIIaHHBIX BOJIOKOH, B TOM YHCIIE Ha
TOTOBBIE TEKCTHJIbHBIC W3IENus. Takoe moioxe-
HUE SIBISIETCS TPUYMHON yXYIIEHUS SKOJIOTH-
YecKoi 00OCTaHOBKU B MUPE, M B HACTOSAIIEE BPEMS
ydeHble TPOBOMAT pSAI  HWCCIENOBAHWUA  II0
PEIIEHUI0 MPOOJIeM BHIITYCKa MPOAYKIIMH Ha
OCHOBE 9KOTEKCTHIISI HA TIOTPEOUTENhCKUI PHIHOK.
B 3aBucuMocTH OT THIIa TPOIECCOB Ha
OTHENKY KaXIOTO KI' TKAaHU Ha MPENIPHITHIX
XUMHYECKOW OTHEIKU TEKCTHIIbHBIX MaTepHaIOB
pacxonyercs 77-108 i Bomer [18]. Kpome Toro,
TP TIPOU3BOJICTBE CHHTETHYECKUX KpacHTenen
pacxomyercss OONBIIIOE KOJIWYECTBO BOJBI, OOIb-
masi 4acTh KOTOPOW cOpachiBaeTcsi B BOJAOEMBI B
BHJIE CTOYHBIX BOJI.
[Ipon3BoACTBO CHHTETHYECKUX KpacuTenei
U WX HWCIIONB30BAaHUE B TEKCTHIHLHOW ITPOMBIIII-
JICHHOCTH OKa3bIBaeT HETaTHBHOE BIIMSHHE Ha
OKPYXAaIoIlyl0 Cpedy, a IocTelbHoe Oenbe u
OJI&KJIAa W3 TKaHEH, OKpAlIeHHbIX WMH, MOTYT
BBI3BIBATH y MOTPEOUTENEH pa3InYHbBIE aJUIEPTHH U
npyrue 3a0oneBanus. B cBs3u ¢ 3TUM co3naHue U
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MPOU3BOACTBO TEXHOJIOTHH 3(PQEKTUBHOIO UC-
MOJIb30BaHUs HATYPaJIbHBIX KPACHTENEH SIBISETCS
peLIeHneM STHX MpodieM.

OCHOBHBIM  HEJOCTaTKOM  HATYypaJibHBIX
KpacuTenel SBISETCS WX HU3KOE CPOACTBO K
BOJIOKHUCTOMY MaTepHaiy, O3TOMY C ITOMOIIBIO
9TOrO Kjlacca KpacuTened He MONydaroTcs spKue
nBera. TpaaulMOHHO MPOTPABHI UCIOJIBL30BAIUCH
JUIL YCWJIGHHs IIBETa, MOJIYy4aeMOro HaTypajib-
HeIMH  Kpacuteasmu  [19], mambomee pacmpoc-
TPaHEHHBIMH TPOTPaBAMH SIBJISIFOTCS COITM XpOMa,
HO OHHM TOKCHYHBI M KaHIIEPOTeHHHBI. B mccieno-
BaHUSX IJIAHUPOBAIOCH MCIIOIh30BATh COMU allko-
MUHHSI, KeJle3a U MeIU B KadecTBe IMPOTPaBIIU-
BaIOIIUX areHTOB B IMPOIECCE OKPalIMBaHUS
00eCIBEUEHHBIX-0TOCICHBIX MIEPCTIHBIX BOJOKOH
HATYpaJIbHBIMU KPACHTEISIMHU.

M3yueH mpolecc OKpallMBaHHUS MECTHOIO
HIEPCTSHOTO BOJIOKHA HATYpPalbHBIMH KpacHTe-
nsimu - Mapenoii (Rubia tinctorum L.), Kypkymoii
(Carcuma I6nga) u Kapmunom (Minium -
KWHOBaph) M KOJOPUCTHYECKHNE XapaKTEPUCTUKU
OKpaIlleHHbIX UMH BOJIOKOH.

IIportecc okparmBaHus OCYIIECTBISIICS B TPEX
Pa3IHMYHBIX [TOCIIEI0BATENBHOCTSIX: C TIPEIBAPUTENb-
HBIM TIPOTPABIMBAaHHEM, 3aTEM OKpAIIMBAaHHEM B
pactBope HatypainpHoro kpacureirs (I); omaoBpeMeH-
HO€ KpaIlleHHEe B PaCTBOPE MPOTPABHI H KPACHUTENS
(I); okpammBaHHe B pAacTBOPE HATYPaIbLHOTO
KpacuTess ¢ rmocinenyronmm nporpasiauBaruem (I11).

BrusiHue mocnemoBaTENFHOCTH OKpalliBa-
HUS Ha TIapaMeTphbl Ka4ecTBa OKPACKH OIEHUBAIN
0 JAaHHBIM, ONPEAETICHHBIM JIA0OPATOPHBIM KOJIO-
PUMETPOM TIPH CTAaHAAPTHOHN OCBemeHHOCTH DO6S.
g cucremaTH3anMl IIBETOBBIX XapaKTEPHCTHK
HCIIONB30BAaIach IIBETOBas Momenb L.a.b (Tabm. 1).

Pesynomamot u ux oocysicoenue

B mpomecce kpamieHWss BceMH Tpems
MPUPOTHBIMA ~ KPAacUTESIMA B IPHUCYTCTBUU
Pa3IMYHBIX COJEH KOIOPHUCTHYECKHE TOKa3aTeNu
MONMYyYaeMbIX OKPAaCOK pa3lUYaloTCs B 3aBUCH-
MOCTH OT TOpsiiKa J00aBIIEHUS KpacuTeled B
KpacHuIIbHBIH pacTBop. [Ipr 3TOM BO Beex oOpasiax
WHTEHCHUBHOCTBH I[BETA, ITOTy4YaeMOr0 Ha OKpAIIIeH -
HOM mmepcTstHOM BoiokHe 1o Il crocoby Huke,
yeM TIpH JBYX JPYrUX MeTojax, I[BeTa
MONYYarOTCSI TYCKJIBIMH.

Msb1 BumuM, 49TO Cyib(aT aTOMUHUS Kak
MPOTpaBa COBEPIISHHO HE MOBIUSII HA HHTEHCHB-
HOCTb OKPAacKH B IIEPBOM M TPEThEM CIIOCO0AX.
WHTEeHCHBHOCTD OKpacku 00pa3loB, OKPALIEHHBIX
no Il my criocoOy, T. €. Kpacurenem u cynbdaTtom
QIIOMUHMSI B OJHOM PacTBOpE, MO CPaBHEHUIO C



AJMAaTBI TEXHOJIOTHSJIBIK YHUBepcUTeTiHIH Xadapmbichl. 2023. Ned.

OKpAacKoil 0e3 MpOTpaBbl MOBBICHIIACH B 3aBUCHU-
MocTH oT Tuna kpacurens Ha 12,5; 50,0 u 16,7%.
B mporiecce okpaimBanys BCeMH KpacUTEN-
SIMH C HCIIOJIb30BAaHMEM B Ka4eCTBE IPOTPABBI
MEIHOTO KyImopoca M JKEJIE3HOro Kyrmopoca
HaAOJTIOIACTCS M3MEHEHHE IIBETOBOT'0 TOHA, ITPH 3TOM
SIPKOCTh KPacOK CHmkaetcs. [Iporiecchl okpaimBa-
HUS C y4acTUEM OMXpOMara Kajus JAr0T SIPKUC U

Ta6J’II/IHa 1 — 3aBUCHUMOCTH KOJIOPUCTUYCCKUX XapaKTCPUCTUK HICPCTAHOIO0 BOJIOKHA OT HOCICAOBATCIIBHOCTU

OKpalmMBaHus MapeHoit

HACBIIICHHBIE L[IBETd, HO MCIOJIb30BAHUE XpOMa
CUMTAETCS] HETATUBHBIM PE3YJIbTATOM C 3KOJIOTUYEC-
Kol Touku 3penus. [Ipu okpacke Kypkymoit mepctsb
npuoOperaeT  ApKO-KEITHIA  [BET, a Mpu
OKpAllMBaHUU C IPOTpaBaMM — OT TEMHO-
MOJIOYHOI'O 10 CBETJIO-KOPUYHEBOI'O LIBETA.

Tun Tun Spxocte | Hacerimennocr | LlBetoBoit | MHTeHCHBHOC

Kkpamenus | mportpasel | nsera, L” | b msera, C” ToH, h* Tb 1BeTa, K/S
66,78 16,28 38,15 8
- 70,18™ 18,26 35,12 6
. 74,16™ 22,65 43,28 12
z 53,65 16,22 40,26 8
2 FeSO; 52,44 19,46 38,66 7
e 56,46 19,53 46,91 16
g g 66,12 20,71 41,25 9
2 B CuSO, 70,26 19,06 39,77 8
=] 58,23 18,78 48,34 15
e g 63,54 17,71 40,25 9
S = Alx(SOs)s | 66,71 20,23 37,94 7
< 71,28 24,50 45,29 12
o 67,07 19,13 4254 10
K,Cr,07 68,69 22,08 41,09 9
66,26 24,65 50,44 13
63,28 18,32 59,46 14
= FeSO, 66,06 21,15 55,32 12
2 58,26 21,62 74,87 30
§ § 70,44 22,58 51,44 14
3 = CuSO4 75,48 20,23 46,23 10
= 62,22 19,31 64,63 25
& a 66,20 28,00 41,74 9
S & Al»(SOq4)3 69,26 30,21 39,64 12
2 § 74,92 23,22 45,16 14
g 70,28 30,65 75,14 18
O K,Cr,0; 72,08 24,20 68,24 17
70,54 26,33 85,12 24
54,35 18,29 40,78 9
. FeSO, 50,04 21,53 39,27 8
5 52,15 21,07 48,02 16
8 56,12 22,18 43,24 9
22 CuSO, 62,65 21,86 42,16 7
5 £ 59,73 20,03 51,03 15
2 & 64,21 1811 42,27 9
g e Al(SOs)s | 70,18 21,88 39,15 8
S 2 73,29 26,91 46,92 12
i 67,28 21,15 43,87 11
© K2Cr,0; 69,23 23,78 43,59 10
67,33 26,14 52,06 13

[Tpumedanue: * - Mapena ** - Kypkyma, *** - Kapmun, temneparypa — 90°C, npomomkurensaocTs — 60 Mun, pH-6.

Cam kpacutenb MapeHa Jaer 30J0THUCTBII
IIBET, a B MPUCYTCTBHH CyJb(haTa MeIu U Kene3a
Jaer OIenHO-KOPUYHEBBIN I[BET, & OMXpOMAT
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Kalldsl TaeT SIPKUU HACBIIIEHHBIN KpacHBIA LIBET.
IIpu kpamenuu mepctu kpacurenem KapmuHom B
MPUCYTCTBUU B KAUECTBE MPOTPAB COJIEH Kee3a U
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MeIu KapMuHOBas miepcTb gaet B 1,5-2,5 paza
OoJice MHTCHCHUBHBIC TEMHO-KpAacHbIC IIBETa B
3aBUCHMOCTH OT crmocoba OKpacKd, 4YeM Ipu
OKpacke 0e3 coJieil.

WHTeHcMBHOCTH  I1BeTa Ha  oOpasiax,
OKpallleHHBIX C IPEABAPUTEIBHBIM IIPOTPABIIU-
BaHHEM, yBelnMuYmiIach Ha 25% IO CpaBHEHHIO C
HEMpOTpaBIeHHBIMU 0Opa3uamu. [IpuunHa 3Toro B
TOM, 4TO KOTJIa COJIb JI00aBISIETCS B PacTBOp, OHA
BBINIOJIHSACT 3aJadyy 110 YMECHBIICHUIO J[3eTa-
MOTCHIMaja Ha [OBEPXHOCTH BOJOKHA, W
HATYpaJIbHBIA KpacHTeb ObICTpEE MPOBUTACTCS K
BOJIOKHY. ITomumo YBCINYCHUA HACBINICHHOCTU
I[BeTa 3a cYeT 00pa30BaHUs KOMIUIEKCA KpacuTes
C METaJUIOM, KOJIMYECTBO KPACHUTENsl B BOJIOKHE
TaKkKe YBEIMYMBACTCS 3a CYeT O0pa3oBaHUs
JOOIMOJTHUTCIIBHBIX HCHTPOB IOITIOHICHUA KpacCu-
TeNsl 32 CYET KAaTHOHOB METa/LIOB B BOJIOKHE.
OnHako, HWHTEHCHBHOCTH OKPAacKd 00Opas3IioB,
IMOJTY4YCHHBIX METOAOM KpalliCHus C OIHO-
BPEMCHHBIM IIPOTPABJIMBAHUEM HHUXE HHTCHCHUB-
HOCTH OKPACKH, MOJYyYSHHOW IPYyrHMH Crocoda-
MU. VIHTEHCHBHOCTH OKpacku 00pasloB NIpu
KpallleHHd B pacTBOpPE KpacuTenss U TPOTPaBHI
MmokasbiBaeT B 2-3 pa3a Oojice BBICOKHE 3HAYE-
HUs, 4eM 0e3 mporpaBbl. Takke Mo pe3yibraTam
WCCIICIOBAHUN YCTAHOBJICHO, 4YTO KpallleHuEe B
pacTBOpe KpacuTessi OMHOBPEMEHHO ¢ consimu (2-
U croco0) TOBBIIIAET WHTEHCUBHOCTh OKpac- KH
Ha 25-88% mo cpaBHEHHMIO C pa3lAcAbHBIMU
ciocobamu (1-it m 3-i cmoco6sr). Bo Bcex Tpex
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METOJ]aX YHUCTOTAa OKPACKM CHWXKACTCS MpHU
00paboTKe CcONsIMU JKelle3a B KadecTBE IMPOTpa-
BEl. B mporeccax kpaimeHus, TPOBOJUMBIX
COJsIMM  XpOMa MW MCOH, YBCIWYCHUC SAPKOCTHU
KpPacoOK CBHJICTEIILCTBYET 00 YBCIUYCHHH YHC-
TOTBI KPACOK.

IIpn KpameHuMm HaTypaJbHBIMU KpacHTe-
JSIMH TI0 TPETBEMY CIIOCO0Y KOJOPHCTUYECKUE
MOKa3aTeld TIONYyYEHHBIX 00pa3loB MOKa3au
MPAKTUYECKH TaKHE K€ Pe3yJbTaThl, KaK U IO
nepBoMy croco0y. IlosTomMy wH3-3a TOro, HTO
KepaTUH miepcTH o0pa3yer KOMIUIEKC C COJSIMH
METAJUIOB B BHJIC TOJUAMHUHOKUCIIOTH IPHU
KpalI€HUuH, KOJIMUYCCTBO Kap60KCI/IHBHBIX 1 aMHHO-
TpyNIl B AQHTPaXMHOHOBBIX WJIM (PIABOHOBBIX
COCIMHCHUSAX XPOMO(POPHOU CHUCTEMBI, CIOCO0-
HBIX BCTYIIaTb B BOAOPOJHBIC CBA3U C TUAPOK-
CHJIaMHU KpacutTeis YMCHBIINIIOCH, IMO3TOMY
WHTEHCHBHOCTh OKpPAcKH 00pa3IoB, OKpallleHHBIX
IIEPBBIM CHOCO60M, nMei1a HU3KUE 3HAUYCHU .

AHamornyHO, B TpeTbeM cmocobe B
pe3yabTaTe  MEXKMOJICKYJISPHOTO  CBSI3bIBAHHS
(yHKIMOHANBHBIX TPYII MaKpPOMOJIEKYIbl Kepa-
THHA C XpOMO(OPHOH CHCTEMOH MPHPOIHOrO
KpacuTeNs C TOCIeHyIonel o0paboTKoit comsaMu
HEe OOpa3oBBIBAJICS KOMIUIEKC B JOCTAaTOYHOM
Mepe, TOITOMY B TIPOIECCE MPOMBIBKH BBIMBI-
BaeTCsl KpacHuTelb, HE yJYaCTBOBABIINN B 00pa3o-
BaHWU KOMIUIEKCA, MIOTOMY I[BET HE YTIyOJsercs
M3-3a CIaboi MEXMOJIEKYISIPHON CBSI3U KPaCHUTENS
¢ BOJIOKHOM (puc.1).

O—H----

Pucynok 1 — @opmyrna MEeXMOIEKYIIPHONU CBA3H KPACUTETS C BOIIOKHOM

W3yyeHa 3aBUCUMOCTh  HHTEHCUBHOCTH
okpacku ot pH cpenbl ¢ yderom Ttoro, uro pH
mpoliecca KpalieHusl BIMSET Ha MPOYHOCTHBIC U
KOJIOPHCTUYECKUE MapaMeTphl OKPACOK, Moyydae-
MBIX HAa IIEPCTSHOM BOJIOKHE HATYpalbHBIMU
kpacutensmu. [IpuBeneHHble pe3ynbTaThl (TaOI.
2) TMOKa3bIBAlOT, YTO MHTEHCHBHOCTH OKPACKH
OblTa BBINIE B YCIOBHSAX, Korga pH kpacsiiero
pacTBopa ObLT  CIIA0OKKCIIO-CIA00MIETOYHBIM.
CHmKeHHe WHTEHCUBHOCTH OKPACKH TIPH CIIBUTE
TEXHOJIOTHYECKOM Cpelbl B KHUCIyHO 00JacTh
CBSI3aHO C HM303JICKTPUYECKON TOYKOW KepaTHHA
mepctr. M3037ekTpudeckas TOYKAa  BOJOKHA
cootBercTBYyeT pH=4,2.

B cBsi3u ¢ TeM, 4TO B IPEABIAYIIMX OMBITAX
OBUIO YCTaHOBJIEHO, YTO Ha KOJOPUCTHYECKUE
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CBOIiCTBa 00pa3IoB CyNb(aT aTIOMIHMS HE BIUSI,
U C y4eTOM BpEIHOCTH COEIMHEHHH XpoMa ¢
9KOJOTMYECKOM TOYKM 3PEHMs, HCCIeI0BaHUS
MPOBOMWINCE Ha cynbdare Memu u cynbdare
KeJe3a B KadecTBE NMPOTPABIMBAIOIINX AreHTOB.
Pe3synpTaThl 3KCIIEpUMEHTA, MPEACTABICHHBIE B
Tabnuue 2, TOKa3blBal0T, YTO HHTEHCHBHOCTh
OKpacKH HMeeT Ooyiee BBICOKME 3HAYCHHS NpHU
OKpallMBaHUM B TPHUCYTCTBUM BCEX coyieil B
ycnoBusix pH=5-7, uem B oOpasie, OKpaieHHOM
0e3 mpotpas.

Conu, ucnonb3yeMble B MPOLECCe OKPALIN-
BaHUs, UMEIOT KHCIIYIO IPUPOAY U BO3IEHCTBYIOT
Ha HMOHOTEHHbIE TIPYIIBl LIEPCTH NOAOOHO
MUHEpaJIbHBIM KucsioraM. Iloatromy npu nobasie-
HUM B PACTBOP [UIS KPALLEHUS ILEPCTU KUCIBIX
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COJCH MHOI'OBAJIGHTHBIX METAJIJIOB MHTCHCHUB-
HOCTb OKpaCKH BOJIOKHA YBCIWYMUBACTCA, U
HOABIACTCA BO3MOXXHOCTH CHHM3UTH KHCIIOTHOCTH

pacTBOpa MJId MOJYUCHUS OKpPACKU HCO6XOI[I/IMOI71
HMHTCHCHUBHOCTH.

Ta6n1/1ua 2 — 3aBUCUMOCTH HHTEHCUBHOCTHU OKpaCKH! EPCTAHOr0 BOJIOKHA OT pH Cpeabl

Tun Cpena okpalmBaromiero pacreopa, pH

Criocob kpamenis npotpasel | 3 | 4 | 5| 6 7 8 9
5 16|88 8 7 3

- 471 5|6 |8 9 7 2

6711012 |14 | 14 12 4

Criocob ¢ 5 6|8 |8 8 7 4
npensaputensibiv | FESO4 3 |5]7]|8 9 9 2
MIPOTPaBIIMBAHUEM 11 | 14|16 |18 | 18 12 8
51719 |11 11 9 2

CuS0O4 4 | 6|8 |10] 10 9 2

10 | 12| 15|16 | 16 16 14

9 |13|14|15]| 15 12 7

Criocob ¢ FeSO, 7 1912|114 14 11 4
OJTHOBPEMEHHBIM 18 [ 2530 |32| 32 28 12
NPOTPaBINBAHUEM 9 |12|14| 16| 16 11 6
CuSOg4 6 | 8 10|13 14 10 4

18 | 21| 25|28 | 28 23 10

6 | 7|9 |11 12 10 4

Crioco6 c FeSO4 5171819 9 8 2

11 | 14| 16| 18| 18 12 8

HOCTICAYTOTIM 5 791212 8 | 2
NPOTPABIMBAHUEM CuSO, 301507179 9 6 5
10 [ 13 15| 19| 19 11 7

[Ipumeuanue: * - Mapena., ** - Kypkyma, *** - Kapmun. Temneparypa — 90°C, Bpems — 60 mun.

VHTeHCHMBHOCTh OKpacku 0OpasIoB, OKpa-
IIEHHBIX 110 OJHOBAaHHOMY cIT0co0y (2-i crmoco)
Bhiire Ha 12,5%-50,0% 1o cpaBHEHHIO C JaHHBIMH,
MOTYyYeHHBIMH TIPU KpalleHun 0e3 mpoTpaBbl. Bo
BCEX Croco0ax KpalleHUs C HCIOIb30BAaHHEM B
Ka4ecTBE IMPOTPABHI CONEH JKee3a YuCToTa OKpac-
KU CHIDKaeTcsl. SIPKOCTh I[BETOB YBEIHMYMBAIACH B
mporecce KpameHUs ¢ HCHOJB30BAHUEM COJer
XpoMa U Meiu. Y CTaHOBJIEHO, YTO HHTEHCUBHOCTD
OKpacKkd TOBBIIIAeTCs B ciabokucio-ciadore-
JIOUHOM cpenmax KpawmeHus. B menounoit cpene
MOyYeHHOE COCIMHEHHE He 00JaxaeT ONTHYec-

KAMH CBOMCTBaMH. DTO OOBSCHSETCS 3aBHCHMOC-
TBIO O00pa3oBaHUS KOOPIWHAIIMOHHBIX CBS3ed
aMUHOTPYII KepaTHHA MIEPCTH C COJIIMUA METAIIIOB
ot pH cpenpl. ITokazaHo, 4TO CONU Kee3a U MU
KaK IPOTPABHI JIAIOT BBICOKHE 3HAYEHUS POYHOCTH
OKpacKd, TIIOCKOJIBKY OHH OOpa3yloT IIPOYHBIE
KOMILIEKCHI ¢ KapOOKCHIIBHBIMH TPYIITIAMH aMHUHO-
KUCIIOT IIEPCTSIHOTO BOJIOKHA.

B T1abm. 3 mpencraBieHBl SKCIEpPUMEH-
TaJbHBIE PE3YNIBTATHI UCCIEIOBAHMS 3aBUCHMOCTH
[[BETOCTOUKOCTH OT CIIOC00a OKpAITMBAHUS IBYMS
BEIOPaHHBIMH KPACHUTEISIMH.

Tabnuia 3 — 3aBUCMMOCTD [IBETOCTOWKOCTH MIEPCTSHOTO BOJIOKHA OT CIIOC00a OKPAIIMBAHHS

Tum Crioco6 kpareHus
TIPOTPABEI | I Il
3/2/3 | 3/3/3 | 3/3/3
- 3/2/3 | 3/3/3 | 3/3/3
3/2/2 | 3/2/2 | 3/3/3
4/5/5 | 5/5/5 | 4/4/4
FeSOs | 4/4/4 | 5/5/5 | 4/4/4
4/4/4 | 4/5/5 | 3/4/4
4/4/5 | 5/5/5 | 4/4/5
CuSO4 | 4/4/5 | 5/5/5 | 4/4/5
4/4/5 | 5/5/5 | 4/4/5

[Tpumedanue: * - Mapena, ** - Kypkyma, *** - Kapmun. temneparypa — 90°C, spems — 60 mun.
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B o1HOBaHHOM METOZE IIOMUMO MEXMOJIE-
KyJSIPHBIX CBsI3eH MeXAy (QyHKIHMOHAIEHBIMH
TpylnamMu KpacuTelns M BOJIOKHA o0Opasyercs
KOOpJMHALIMOHHAs CBS3b MEXAY aTOMOM METajula
1 HEMOHW3WPOBAHHOM aMUHOIpyIIoi. braroxaps
TOMY, 4YTO CONHM JKele3a MU MeAu 00pasyroT
MPOYHBIE KOMIUIEKCHI C KAPOOKCHIBHBIMU TPYIINa-
MH aMUHOKHUCJIOT B IIEPCTSHOM BOJIOKHE, CTOW-
KOCTb OKPACKH ITOKa3bIBAECT BBICOKUE 3HAUCHHUSI.

C

bein mpoBenen MK-cniekrpanbHblii aHamM3
00pas3IioB, OKPAIICHHBIX UCCIICAYEMbIMH KPACHTE-
JSIMA B CPaBHEHHH C HEOKPAIICHHBIM BOJIOKHOM
IIEPCTU JUIS BBISBJICHHS XapaKkTepa BO3HUKHO-
BCHUS CBsI3CH IEPCTSHOrO BOJIOKHA C HATypalib-
HBIMHU KpacuTensiMu (puc.2).

Pucynoxk 2 — K-cnektp o0pa3sia, OKpaleHHOro HaTypaabHbIMU KPACHTEIAMH;

A- HeoKpaIIeHHOe EPCTIHOE BOIOKHO; okpatienHoe b — Mapenoit; C — Kypkymoit; I — Kapmunom

VYcranoBneno, uto UK-@ypre criekTpol 11
BCeX 00pa3IoB MIEPCTH MPAKTUYCCKH UJICHTUYHEI,
T. €. IMEIOT BalleHTHBIEe Konebanns N-H (3274,56
cM-1), BaneHTHBIE 1 Je() OpMAIIMOHHbIE KOJIEOaHMs
cessu C-H (2920,68 cm-1), nuumm amuma |
(91629,29 cm-1) m ammma Il (1514,70 cwm-1),
nepopmanronnsie konedanus C-H (1448,36 cm-
1). Oanako B MK-crmekTpax oOpasiia, OKpaiicH-
HOT'O TIPUPOJHBIMH KPACHUTENSMH, B OTIUYHE OT
HEOKPAIICHHOW IIEPCTH, OOHAPY)KEHbI HEHHTECH-

CHBHBIC JIMHUHM TOIJIONICHUS apOMaTHYECKHX
coemuaennit B oomactu 2000 — 1885 cm-1.

Ha puc. 3 npencraBinena KapTuHa H3MeEHe-
HUSl [BETOBHIX OTTEHKOB B 3aBHCUMOCTH OT
MPUPOIABI TPOTPaBbl Ha THpuUMepe MapeHsl,
W3MEHEHNS MHTCHCHBHOCTH OKPAaCKH B 3aBHCH-
MOCTH OT CIOCO0a KpaiieHus Cyab(haToM Meau B
KadyecTBe IpoTpaBel Ha mpumepe Kapmmnua, a
TaKKe M3MEHEHHs SIPKOCTH OKPACKU B IIPOIIECCE
KpamieHus 0e3 mpoTpasbl Ha pumepe KypkyMsr.

Ipotpassl (crioco6 kparrenust |) — Mapena

K,Cr,0; FeSO,

CuSO, Al>(SO4)3

Crnioco6 kparmienns (mporpasa — CuSQO,) — Kapmua

bes npotpasbl

_
- .l

CuSO: — Kypkyma

PI/ICYHOK 3 — U3menenue IBETOBOT'O TOHA B 3aBUCUMOCTH OT IPUPOABI IIPOTPABEI U YCJ'IOBI/Iﬁ KpalICHus.
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[To pe3ynbraTaM 3KCIEPUMEHTa MOKA3aHO,
YTO, M3MEHSISI KOHIICHTPAIMIO KPACUTENs B
KpPacWJIbHOM pacTBOPE M BBIOHMpAs THII MPOTPAB,
MOKHO OJHMM KpacHTEIEM CO37aBaTh PO3OBHIC,
KpaCHOBaTO"IepHLIe n )KGJ'ITO'KI/IpHI/I‘IHI)IC IIBETa
C HECKOJBKMMHU OTTEHKAMH M SPKOCTBIO B
mpouecce  KparieHust LIEPCTSIHON TKaHU
HaTypaJbHBIM KPACUTEIIEM.

3axnwouenue, 66160061

Ha ocHOBe pe3yabTaTOB 3KCIIEPUMEHTA
BBISIBJICHO, YTO CaM KpacuTelb MapeHa naer
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KOHCTPYKTHUBHO - TEXHOJIOTHYECKHME MPUITYCKHA C YYETOM U3MEHEHUW B
IMPOLHECCE 3KCIIVIYATAIIUU PASMEPHBIX TAPAMETPOB OJAEXK/bI

g

=

C.K. HYPEAV * JK. VCEHBEKOB

(*Mexaynapoanas obpasopatebHas kopnopanus, Kazaxcran, 050043, Aamartsl, yiuua Peickyn6exosa 28
2AJIMaTHHCKMIT TeXHOJOrmYecKnii yansepcntet, Kaszaxcran, 050012, Anmartsi, yiuna Toxe 6u, 100)
DJIeKTpOHHas IoYTa aBTOpa KoppecHoHaeHTa: snurbai@bk.ru*

Xapakmep u3zmeHeHUs CEOUCME MAMEPUANO8 RPU IKCHIAYAMAUUNU 00€XHCObl CA3AH C MHOZOKPAMHBIM
6030eiicmeuem HeOONbUIUX NO GeTUYUHE GHEWIHUX YCUIUL, 00YyCaAGIUGAIOUWUX 6OZHUKHOBEHUE 6 MAMEPUANax
oopamumuix u HeoOpamumwvlx Oeghopmayuii. Hzyuenenue ocmamounoii oeghopmauuu mamepuanose HAKEMOos
00e3cobl no0 Oelicmeuem UUKIUYECKU UBMEHAIOWUXCA HAZPY30K NO360JIAM 6HECMU KOPPEKMUEbl HA GelUYUUHbL
KOHCMPYKMUBHBIX NPUNYCKO8, eule Ha Caouu npoeKmuposanus ooexcosl. Ilenvio pabomet sennemcn onpedenenue
OMHOCUMENbHOU GE/TUYUHBL OCHAMOYHBIX 0eopMAanUll pa3IuYHBIX MAMEPUATIO8 C YUEMOM IKCHIYAMAUUOHHBIX
daxmopos u onpedenenue HeoOX00UMBIX GeTUYUUH NPUNYCKO8 HA CHMAOUU RPOCKMUPOGAHUA U U32OMOBICHU
00exncovl. Aemopamu pazpadomana IKCNEPUMEHIMAIbHASL YCMAHO6KA, KOMOpAs RO3601sem WUKIUYECKU
Hazpyscams u NPOU3600UMD O8YXOCHHOE 0ehopmMuUposanue, u ROCie UCNbIMAHUI 3AMEPAMb 6eIUYUHY OCHAMOYHOT
oepopmayuu. Paboma o6oo6umaem IxcnepumMeHmaibHulil ORbIM UCCIE008AHUA NO ONPEOEICHUI0 OMHOCUMETbHBIX
Ge/IUYUH OCMAMOYHBIX Oehopmanyuii 071 PA3TUYHBIX MUNOE Mamepuanos. /s yuema omHOCUMETbHBIX 6eTUYUH
ocmamoyuHwix oehopmayuii RPeOnNoIHceHbl POPMYIbl paciema RPURYCKOE MAMEPUAI08 NAKEMA U30eTULl C YUemom
OMHOCUMENbHBIX Oeopmayuil. Imu nPunycku obdecneuusarom ceoboody OBUIHCEHUA, CO30Al0m KoMpopmHoe
ycnosue uenogexy. C yuemom cpeOHux 3HaveHuil ONMUMAIbHOU MOTWUNDL HAKEMA MAMEPUAI08 8bINOTHEH PAciem
npUGABOK NO TUHUU 2PYOU ONIA CHAHOAPMHBIX MEMOOUK KOHCMPYUPO8anusa ooexcovl. Pezynomamul uccnedosanuii
ObLIU UCHOIB306AHBL HPU PA3PAGOMKE IPZOHOMUYHON 00€MHCObl 011 CHOPHCMEHO08 IKCHPEMATIbHOZO 20PHOZ0
mypusma, KOmopbule ROAYUUIU NONLOIHCUMETbHBLE OM3blEbl ROMpPeoumerneil.

KnawueBbie ciaoBa: gedopmanmsi, OTHOCHTEIbHas BeJWYHHA jedopMaluu, TPHUIYCK,
MHOTOCJIOHBII MaKeT, MPOrud, HMKJINYECKoe HArpyKeHue, BUOpaTop.
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Kuimoi naiioanany Kezinoe mamepuanoaposiy Kacuemmepiniy 032epy CURAMbL MAMeEPUANOapoa Kaimoimosl
JHCOHEe KallmuyIMcovl3 0ehopmayuanapobly naiioa 6oJiyvlHa IKenemin Kiulizipim colpmikbl Kyuimepoiy OipHeute pem
acep emyimen oainanvicmol. Luknoik e3zepemin syxcyKkmemenepoin acepiner KUIMHIK mama KabammapuvlHovlH Ka10blK
depopmayusaceln 3epmmey Kuimoi xHcodanay KeszeHinoe KYpolibiMObIK KOCLIMUAANAPOBIH Moauiepine my3emynep
enzizyze MYMKIHOIK 0Oepedi. Kymvicmoviy maxcamovl naiidanany GHakmopnapviH eckepe oOmuvlpbin, Ipmypii
Mamepuanoapovly, KaaovlK 0edopmayuAnapolHbly, CATbICHbIPMANbL WIAMACHIH AHBIKIMAY MHCIHe KUimoi xyncodanay
JHCIHe OaiiblHOaY Ke3iHOezZi KOCLIMULANAPObIH KAMCemmi wamanapvliH anslkmay 60asin maowslniaoslt. Aemopaap exi
ocomi Oepopmauuanvt UUKIOIK dHcyKmeyze, OHOIpyze coHe CHIHAKMAPOAH KelliH KailoblK 0epopmayusaHbly
Monuiepin oenwmeyze MyMKIHOIK Oepemin IKCnepumeHmmiK KOHObIP2bl yHeacaosvl. Kymvic mamanapoviy apmypii
munmi KanowslK 0eghopmayuanaposly, CanblCmulpManbl WAMALAPbIH AHLIKMAY 00UbIHWA IKCREPUMEHMINIK 3epmmey
maycipubecin KopoimuiHObL1aiiobl. Kanovik depopmauuanapoviy canbicmulpmansl widmManapvlH ecenKke aiy yuiin
cansicmuipmansl depopmauuanaposl eckepe Ombvipbin, OYUBIMOAPObIH Mama KAOAmmapovlHblY KOCLIMULACHIH
ecenmey ghopmynanapel ycoinvlizan. byn Kocoimumanap Ko3zeansic epKiniizin Kammamacols emeoi, adamza Koaaiiivl
Jcazoaii xcacaiiovl. Mama KabammapeviHbly, OHMAILIbL KAJbIHOLIZLIHbIY OpMAWa MIHOEPIH ecKepe OmMbIPbIN,
cmanoapmmaol KUimoi s#coodanay a0icmepi yuiin Keyoe col3bI2bIHbLH 00HbIHOAZbL KOCLIMILAIAPObL ecenmey Heyp2izinoi.
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3epmmey Homudicenepi MYmMuIHyWbIAAPObIY O NIKIpAEpiH an2an IKCMPeManovl may mypusmi CROpmuIbLIAPbIHG
apHANRaH IPZOHOMUKANBIK KUIMOePOi a3ipnieyde Kon0aHwvliobl.

Herisri ce3nep: nedopmanusi, negopManMsHbIH CAJBICTBIPMAJIBLI HIAMACHI, KOCBIMIIA, KOI
Ka0aTThI NaKeT, Uiy, HUKJIAIK JKyKTeMe, BUOpaTop.

STRUCTURAL AND TECHNOLOGICAL ALLOWANCES, ACCORDING TO CHANGES IN THE
PROCESS OF OPERATION OF DIMENSIONAL PARAMETERS OF CLOTHING

1S.K. NURBAY *, 2ZH. USENBEKOV, °B.KH. SEITOV

(*International Educational Corporation, Kazakhstan, 050043, Almaty, Ryskulbekov Street 28
2Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi street, 100)
Corresponding author e-mail: snurbai@bk.ru*

The nature of the change in the properties of materials during the operation of clothing is associated with
repeated exposure to small external forces that cause the occurrence of reversible and irreversible deformations in
materials. The study of the residual deformation of the materials of clothing packages under the action of cyclically
changing loads will make it possible to make adjustments to the values of structural allowances, even at the design
stage of clothing. The purpose of the work is to determine the relative magnitude of residual deformations of various
materials, taking into account operational factors and determining the necessary allowances at the design and
manufacture of clothing. The authors have developed an experimental setup that allows cyclic loading and biaxial
deformation, and after testing, to measure the value of residual deformation. The work summarizes the experimental
experience of research on determining the relative values of residual deformations for various types of materials. To
take into account the relative values of residual deformations, formulas are proposed for calculating allowances for
materials of a package of products, taking into account relative deformations. These allowances provide freedom of
movement, create a comfortable condition for a person. Taking into account the average values of the optimal
thickness of the package of materials, the calculation of the increments along the chest line for standard clothing
design methods was performed. The results of the research were used in the development of ergonomic clothing for
extreme mountain tourism athletes, which received positive feedback from consumers.

Keywords: deformation, relative value of deformation, allowance, multilayer package, deflection,
cyclic loading, vibrator.

Beeoenue MpoIiecce MPOSKTUPOBAHUS MOIETH HEOOXOTUMO

AHanmM3 CTPYKTYpHl MaTepHajioB IOCye BEIOpATh TaKOM BHUJI COEAMHEHUS IeTaleil Ok Ibl,
9KCIUTYaTallMOHHBIX BO3ACHCTBHUI IMO3BOJSET CHe- KOTOpBIN oOecrieunBan OBl TMPOYHOCTH, HAIEK-
JIATh BBIBOJ, YTO U3MEHEHHE CBOICTB MaTEpHAIOB HOCTb, JTOJTOBEYHOCTh IIBOB M KPACUBBII BHEII-
TIPY SKCIUTyaTaIli HOCUT BPEMEHHBIN XapaKTep, TaK HUI BUI u3aenus [2].
KaK BHEITHUE YCHIIUS YePEenyIOTCs C pa3rpy3Koil u BeposTHOCTE TIpeXIEBPEMEHHOTO H3MEHE-
OTIBIXOM MaTepuana. Lluximaecknii xapakTep Bo3- HUS CBOICTB MaTepuaia TpH OKCIUTyaTaluy
NEHCTBUA BHENTHUX (PAKTOPOB ITOCTENEHHO TPH- W3JIENUST CBSI3aHO C BO3JIEHCTBHEM HArpy3oK,
BOAUT K W3MEHEHUIO CTPYKTYpbl W CBOWCTB MOSIBIIEHNE KOTOPBIX HOCHUT CITYYaiHBINA XapakTep
MaTtepuaioB 1 uanenuii. [lpn HeOONMPIIUX MHKIN- Y 3aBHCHUT OT KyJIBTYPBI, YCIOBHU SKCILTyaTAIIHH.
YeCKUX YCHUJHSAX U1 Pa3pyIICHUs IeTOCTHOCTH Bosee BepoATHBIN XapakTep HW3MEHEHHUS CBOWCTB
MaTepuasoB BCIEICTBUE MPOIECCOB TEPMOPIyK- MaTEpPUAIIOB TPHU IKCIUTyaTallMX OJCKIBI CBSI3aH C
TaIM¥, YCTaJOCTH W HAKOIUICHHH HEOOPaTUMBIX MHOTOKPaTHBIM BO3/IEHCTBHEM HEOOJBIIUX 110
M3MEHEHHWIl B TIOJMMEPHOM BEIIECTBE MaTepuaja BEIMYMHE BHEIIHUX YCHJIHHA, OOYCIaBIHBAIOIINX
TpeOyeTcsl JUTUTEbHBIN TTepro1 Bpemenu [1]. BO3HUKHOBEHHE B MaTepuanax oOOpaTUMBIX U

Taxxe HY)XHO YYHTHIBaTh, YTO MPOYHOCTH HeoOpaTuMBIX nedopmanuii. MI3MeHeHHne COOTHO-
HUTOYHBIX COEMHEHUI 3aBUCUT OT JITUTETLHOCTH IIeHNsT 00paTUMON M HeoOpaTUMoi aedopMaruu
SKCIUTyaTallil  I[IBEHHOTO W3JAEHS, YCIOBUI MPUBOJUT K M3MEHEHUIO Jie() OpPMAIIMOHHBIX, T'€0-
SKCILTyaTallly, XapakTepa JeUCTBUS HArpy3ok. B METPUYECKUX U (PU3NYECKUX MOKa3aTerneld MaTep-
Ipolecce SKCIUTyaTalldd IIBBI, KaK 3JIEMEHT nana. llpu 3Tom uyem Oomblne A0IsT OOpaTHUMOMN
OJIeKbl, MOIBEPTalOTCS PA3IUYHOIO poAa Mexa- nepopManuu  MaTepuana, TeM JIydlie  COX-
HHUYECKUM BO3JEUCTBUSIM: CHKATHUIO, PACTKEHUIO, paHsitorcst opMa W pa3Mepbl, BHEIIHHA BHUJ
KpyuyeHuro, u3rudy u T.1. [losTomy yxe B OJIeX bl U YBEIUUHUBACTCS CPOK €€ IKCIUTyaTalUH.
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Honst HeoOpatumoii  aedopmanuu  Ha00OPOT
MPHUBOAUT K MU3MEHEHUIO ()OPMBI, BHEIIHETO BUIA
onex sl [3].

Hns yuera neopMaliuOHHBIX H3MEHEHUH B
pa3MEepHOM TpH3HAKE OJESKIBI BCIECICTBHE JKC-
TUTyaTaliy HeOOXOJMMO HCCIE0BaTh MMOBECHUE
MAKETOB MaTEpUaJIOB OEXK/IbI TP MHOTOKPATHOM
BO3/IEMCTBUM Harpy3ok. M3yueHeHue ocTaTouHON
nedopmanu MaTepuanoB MAaKETOB OIEKIbI IO
NEeWCTBHEM MHKIMYECKH W3MEHSIOUIMX HArpy30K
MOMOXET TIO3BOJIMTh BHECTH W3MCHEHHS Ha
BEJIIMYMHBI KOHCTPYKTHBHBIX TNPHUITYCKOB €lIe Ha
CTaJIMU MTPOCKTHUPOBAHUS ONEKIbI [4].

[Tpumnycku sIBISIOTCS OAHUM M3 TAPaMeTPOB,
ONPENENSIONINX Ka4eCTBO H3/IENH, TI03TOMY aHaJIN3
W HccieioBanre (pakTopoB, N3MEHSIONIMX BETUIUHY
IIPUITYCKOB, SIBJISIETCS aKTYaJIBHOM 3a1a4ueil.

Henpto paboTBl SBIISIETCS  ONpenelieHue
OTHOCHUTEIBHOW BEIWYMHBI OCTaTOYHBIX Jedop-
Malyid pa3IHYHBIX MAaTepUaOB C YYETOM OJKC-
TUTyaTalliOHHBIX ~ (AKTOpPOB ¥ OIpeJeNeHne
HEOOXOJIMMBIX BEIMYHMH MPUITYCKOB HAa CTaJH
MPOEKTUPOBAHUSI U U3TOTOBJICHUS OJICHKIBL.

Jna mocTrkeHus 1eny ObLIM MOCTaBIICHBI
CIIEIYIONTHE 3a1a4H:

— pa3paboTaTh W HM3TOTOBUTH YCTPOWCTBO,
MTO3BOJISIONIEE 3aMEPSATh BEIUYMHY OCTATOYHON
negopMannuy MakeToB MaTeprasoB;

—  ONpEeNeNuTh BEIUYHHY TPUITYCKOB
MaTepuajoB TaKeTa W3JENus C y4ETOM OTHO-
CUTENBHBIX aedopmartuii.

Mamepuanvt u memoowvt ucciedo6anuil

OtcyrctBue 3(QQEKTUBHBIX METOAOB H
CPEICTB OIpE/EeNIeHUs] TPUITYCKOB, HEOOXOIMMBIX
MIPU TIPOEKTUPOBAHUH W U3TOTOBJICHUH OJCXKIBI, C
Y4EeTOM OKCIUTyaTallOHHBIX (PAaKTOpoB, TpeOyer
nccienoBanus AehopManuu U APYTHX XapakTep-
HUCTHK MAaTepHalioB M TAKETOB OAKIbI [5].
OcHOBHOE BHUMaHHE IPH 3TOM HEOOX0[iIMO 00pa-
IaTh HA UCCIIEIOBAHNE HEAOCTATOYHO U3YIEHHBIX
OCTaTOYHBIX IeOpMaIIHii, OT KOTOPHIX B MEPBYIO
odepeb HeMOCPEACTBEHHO 3aBUCUT 3HAUCHHE

NPUIYCKOB, HEOOXOMUMBIX TPH  KOHCTPYH-
POBaHMH, U3TOTOBJICHUH U HOCKE OACXKIbI [6].

B mportecce skcrutyaTanmu MaTtepuansl, U3
KOTOPBIX HW3TOTOBJIEHA OFEXKJa, Yalle BCEro
UCTIBITHIBAIOT MPOCTPAaHCTBEHHYIO JIe(pOpMaIuio.
Takoe nedpopmupoBanue Marepuana BO3HHKAET
IO/l IEMCTBUEM HArpys3KH, NPUIAracMoil IepreH-
JTUKYJSPHO IUIOCKOCTH MaTepuana. Bmecte ¢ aTuMm,
IIpyu SKCIUTyaTaluu OACKIbI, MaT€pualibl, U3
KOTOpPBIX OHa M3rOTOBJICHA, B PCAKUX ClIydadaX
MOJBEPTalOTCS  OJHOKPATHOMY  BO3JIEHCTBHIO
HENPEPBIBHO BO3PACTAIOIIECH M JOXOSAIIEH 110
paspymaromeii Harpy3ku. OObIYHO MpH JKCIUTya-
TallMi Ha MaTcpuajibl H IIBENHEBIE n3aciaust
JIECTBYIOT HEOONBIINE MO BEIMYMHE HATPY3KH,
KOTOpBIE, Yepeaysiach C pa3rpy3KOl M OTIBIXOM,
pacmaThIBalOT CTPYKTYPY MaTepraia, IpUBOIs ee
K OCHaOfieHWio; TPOHCXOJINME TPH  ITOM
U3MEHEHUs] B pa3Mmepax U (opMme marepuasa Ha
OTACIBHBIX ydacCTKax O CK AbI 3HAYUTCIIBHO
YXYALIAIOT ee BHEIHUN BU [7].

OTCyTCTBHE AOCTATOYHO MOJHBIX HCCIIENO0-
BaHWM, CBS3aHHBIX C ITOBEIACHIEM JICTAJICH IIBEHHEBIX
U3JIENUN B IpoLiecce IKCIUTyaTalluy B pa3IMYHbIX
YCJIOBUSIX, HE TIO3BOJISIIOT YCTAHOBUThH PalliOHANb-
HbI€ 3HAY€HUs IPUITYCKOB, OOECIIEUUBAIOLINX
KOM(OPTHOCTb M3/ICIHSI B TEUCHNE HOPMATUBHOTO
CpPOKa HOCKH, a TAaKKe IPOrHO3UPOBATh BO3MOXKHBIE
CPOKH 3KCIIITyaTalluy OJEKIbI.

OKCIepUMEHTaJIbHBIE HCCIEAOBaHUS  Jie-
dbopmaruii TKaHeW HEOOXOOWMO TIPOBOAWTH B
YCIOBUSX, WMUTHPYIOIIUX pEAJbHbIE YCIOBUS
9KCIUTyaTalMy OJEXIbl, T.€. IPU BO3ACHCTBUM HA
HEE YTOMJLIIOIIEH, LUKIMYECKOW HArpy3KH IpU
IIByXOCTHOU nedopmariiu odpasia MaTepraia.

MMmuTanmuss  [eUCTBUA — HArpy3oK U
OIlpeNeNiCHEe CTETeHH OCTaTOYHOW IedopManun
MaTepuaia MpH KCIUTyaTaluu OIEXKIbl IPOU3BO-
JIWIMCh Ha ycraHoBke (puc. 1). VYcraHoBka
MO3BOJISICT LUKIMYECKH HArpyXaTb M IPOU3BO-
IUTH JABYXOCTHOE Ne(OpMUpOBaHHE M 3aMEpAThH
BEJIMYMHY OCTaTOYHOU jJedopmarmu [8].

Pucynok 1 — YcraHoBKa ISt HUKITMYECKOT0 Ae()OPMHUPOBAHUS MTAKETa CO IIBOM (@ - cXeMa yCTaHOBKH, O - pororpadus

YCTaHOBKH) [MaTepHai aBTOpOB]
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YcrpoiicTBO mpencTaBiseT co0oil myibca-
Top (BUOpatop), cocTosmui W3 KpuBomwmma 1,
3aKpEIUICHHOTO Ha Bally O3JCKTpOIBHratens (Ha
cxeMe He mnokasaH) (puc, 1 a). Ha xonue
KpHBOIIMTA 1 ycTaHOBOYHBIM BUHTOM 2 3aKperieH
SKCIEeHTpHUHbIN naner] 3. Ock najbiia 3 MapHUPHO
COCIIMHEHA C rOJIOBKOH 1matyHa 4. Bropas ronoska
IaTyHa MIAPHUPHO COEJMHEHA C MOJIBYHOM 5, Ha
KOTOPBIiA C TOMOIIIBIO BUHTA 3aKPeIIeH yaHCOoH 6.
IIpu BpaeHuyn Basa 3JIEKTPOIBUIATENS IIOCTOSH-
HOrO TOKa TIIyaHCOH 6, depe3 KpPUBOUIUIIHO-
MIATYHHBI MEXaHU3M, COBEpIIAeT BO3BPATHO-
MMOCTYIIATCIIbHBIC JABUXXCHHU A 10 BEPTUKAJIH,
nehopMUpys Ha 3aJaHHYI0 BEIHYUHY [aKeT
MaTepuaoB 7/ CO IIBOM B CEpelMHE, HATSHYTOrO
Ha kaccery 9. YacTtora konebaHuii myaHcoHa 6
perynupyercss W3MEHEHHEM YaCTOThl BpalllCHUS
TNIABHOTO Bajia JJIGKTPOJBHUTATENs, 3a CUer
HU3MCHCHUSA HAIIPAKCHUA TOKA ITUTaHHUA. MaTepI/IaJI
(mpoba) 7 3akperuieH KoiblloM 13 Tpu MOMOIIN
BuHTOB 12. Tlpu 3akperuieHuu MpoObl B Kaccere
CO3JaeTCsl OJJMTHAKOBOE PacIpe/IeNisIolee yCUe
B JIBYX B3aUMHO IEPIEHAMKYJIIPHBIX HAaIpaBiie-
HUSIX Ha CHEUAIbHOM IPHCIOCOOIECHHH.

Hns cozmanus ycuidii B3aUMOJEUCTBUS
IyaHCOHA ¢ MPOOOH B YCTAHOBKE NMPELYCMOTPEHO
YCTPOHCTBO, TIO3BOJISIOIIEE PEryIUPOBATh HaYab-
HOE yCHWJIEe KOHTaKTa HpoObI ¢ ImyaHcoHOM. J[is
3TOro moj Kacceroi 9 ¢ mpoOoi 7 yCTaHOBJICHBI

npyxkuasl 10, Ycunmme coxatua npyxud 10
perymupyercs maxoBukoMm 18. Ilpu BpamieHun
MaxoBHKa 18 mpoTuB yacoBoO# cTpenku, BUHT 16
OITyCKaEeTCs BHU3 U MEPEAeT CKUMAIOLINE YCHITUS
npyxkuHam 10 gepe3 aunamomerp 19 u tpoc 15.
ITon neiictBueM HaTsDKeHUs Tpoca 15 kaccera 9
cMmeniaercst BHU3, cxumast npyxunsl 10. Cywm-
MapHOE YCHJIHE CKaTHUsl MPYKUH yCTaHABIMBACTCS
no mokasanuto auHamomerpa 19. Ilocie ycra-
HOBKM  HEOOXOAMMOro ycwimsi Kaccera 9
(ukcupyercs cBepxy BHHTaMH W raiikamu 8.
[lonoxkeHne SIEKTPOABUTATENS C YCTPOWCTBOM

BUOpallMM  IMMyaHCOHA TaKXke MOXeT, MpH
HEOOXOIMMOCTH, PEryJIupoBaThCsl IO BBICOTE
PacnooKeHuUsI.

[Moce nukmuveckolr oOpaOOTKM B 3ajaH-
HOM pEXHUME MYJILCUPYIOIIas I'OJI0BKAa OTBOAUTCS
OT KacceTbl ¢ TpoOoil. J[is BBIMONHEHHS STOM
orepaluu IyJabCcaTop COEIMHEH C KOPIyCOM
YCTAaHOBKM Ha IIAPHHPHBIX omnopax. B pabouem
COCTOSHUM TYJIbCAaTOp (HKCHUpyeTcs ¢ JBYX
CTOpOH cTonopHbiMH Oonramu. [locie muknmnyec-
KOl 00pabOTKH CTOMOpHBIE OONTH OCBOOOXK-
JIAIOTCS U IYJIBCATOPy OTBOXUTCS BBEpPXHEE, He-
pabouee momoxkenume (puUC. 2), ¢  MLENBIO
OCBOOOJKHEHHUSI TPOCTPAHCTBA, Ul H3MEPEHHS
BEIIMYMHBI JehopMaIiii MaTepraja Mpu ITOMOIIN
MHKpPOMETpa 4aCOBOT'O THIIA.

a

Pucynok 2 — Paboure MO3MIUH IylbcaTopa YCTAHOBKHU (Q-MyNbCATOpP IMKIMYECKH B3aMMOJCUCTBYET ¢ MpoOoi Ha
KacceTe, 6 — IMyJabcaTop OTBEJCH B BEPXHEE IOJI0KEHHE JUTS POBEICHNS M3MEPEHUS BETMIMHBI ITPoruda ot aedopmanum

TIpOOEI)

W3Mmepenuie BenMuYMHBI Tporuda ot aedop-
Malliu MpoOBI TIOCKE UKINYECKOW 00paboTKH B
3aJJAHHOM PEXKUME, TPU PUKCUPOBAHHOM BPEMEHU
00paTOTKU TPOU3BOMUTCS MPH TIOMOIIKA MHKPO-
Mmerpa - nHaukarop yacosoro tura MY 0-10 [9].

Jns ynoOcTBa (pUKcaiy MOKa3aHUil n3Me-
pEeHUST MUKPOMETp ycTaHOBJIeH Ha «I'» obpasHoit
croiike. PacronokeHne Kak Mo BEPTHUKAIH, TaK U
MO TOPU3OHTAIN PEryaupyercs. Y CTaHOBKa
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BEPTHUKAIBHOCTH OCH MHKPOMEPTa MPOU3BOAMUTCS
npu nomomy ypoBHoMmepa. CTolKa KpersieHus
MHKpPOMETpa  yCTaHOBJIEHa Ha  IulaTdopme
YCTAaHOBKM Ha JABYX YHOPHBIX IIAPUKOIOIIHUII-
HUKax. Takas KOHCTPYKLHS MO3BOJISET OJBOINUTD
MHUKPOMETp B palOO4yl0 MO3ULHUIO U3MEPEHUS W
OTBOJIUTH W3 Hee Npu paboTe MmyabcaTtopa, He
Hapyllasi TOYHOCTH O3ULIMOHUPOBaHus. Bemunna
nporu6a npoOsl, HATSIHYTON B KACCETY, 3aMepsIeTCsl
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70 00pabOTKH U MOCIIE NUKINYECKOro 1eopMup-
OBaHHMs B 33J]aHHOM ITPOMEKYTKE BPEMECHHU.

Jlnst obecriedeHus] MOCTOSHCTBA JIABIICHUS
CTEpKHSI MUKpPOMETpa Ha mpoly, BO BpeMs n3Me-
pEHUs, K HUKHEMY KOHIY CTEPXKHS IPUKPEILIEH
MATa40K, a Ha BEPXHEW CTOPOHE TapelKH yCTa-
HaBIMBaeThCs rups, Becom 100 r (puc. 3).

Jlnst  obecriedeHUsT TMOCTOSHCTBA  YCHIIME
IyaHCOHA Ha Ipo0y, KacceTa yCTaHOBJICHA Ha

noAnpyxuHeHoi miardopme. Ilpuuem npensapu-
TEIbHOE YCHJIME CXKaTUs MPYKUH YCTaHaBIIU-
BaeTcsl AMHAMOMETPOM, COCMHEHHBIM ¢ TIaTdop-
MOH KacceTbl TpocoM. IlomoxeHue miaatdopmbl
YCTaHaBJIMBACTCA MPEABAPUTCIILHBIM HATS)KCHUEM
Tpoca, (UKCHpYys NOKa3aHME JAUHAMOMETpa, a
3aTeM raiikamu-0apalkaMy — 3aKpeIuisiioT — ee
HOJIOXKEHUE.

Pucynok 3 — Cxema n3mepenus nporuda gedopmariiy npoOsl 10 HUKINYEeCKol 00paboTKH (Hayasio UCTIBITAaHUI) ¥ ToCTIe
00paboTku (¢ — HadanbHas yCTaHOBKAa MHKPOMETpa MOJ Harpy3KoOW MpInKaTusi THped, 6 — HM3MepeHHe BelTUMYUHbBI
JedopManuy IpoOsl MOCIe MUKIMYECKOTO IBYXOCTHOTO PACTSIKEHHS B TEUEHUH BPEMEHHM OOpaTOTKU t MUH, B TeX e

HACTPOMKaXx)

Pucynok 4 — Bun coennHeHUsS THHAMOMETpa

Pezynvmamal u ux oocyrycoenue

Ha nanHOl 3KCTIEpUMEHTaNbHONW YCTAaHOBKE
BBIMIOJIHEGHBI ~HUCCIICNOBAHUS 10  ONpPEnesICHUIO
OTHOCHUTEIBHOW BEIMYHHBI OCTATOUHBIX Aedopma-
[ pa3IMYHbBIX MaTepuaioB. /s ool nenu Opum
BbIOpaHbl 00paslbl TEKCTHJIBHOIO MaTephala B
coorBerctBuu ¢ TpedboBanusimu 'OCT ISO 3759-
2013 «Martepuanbl TekcTuibHBIE. [lomroroBka,
HaHECeHUE METOK U U3MEepEHHE P00 TEKCTUIIBHBIX
MaTepuaoB M OIexIbD» (Tad. 1).
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OO0pasupl Ui  WCHBITAaHUN BBEIOWPAIICH
pasmepom 15x15 cMm. M3MepeHus NOpOBOAUIHCH
IIPU TIOCTOSTHHOW YacTOTe BHOpalUH MyJbCaTtopa
(150 xonebanuit B MuHyTy). I3MepeHns oTHOCH-
TETBHOW BETMYUHBI 1ehOpMAIK POBOHMIH 110 U
nocie 00paboTku mpob. M3mMepeHnst mpoBOAUIICH
no ucredenuu 20, 40, 60, 80, 100 mun BpemeHH
nposeierust 0opadorku [10].
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Tabnuna 1 — Pe3ynbTaTslb H3MEpeHNs BETMYUHBI OCTATOYHON 1eopMaIyu (17151 HEKOTOPBIX TKaHel U3 BHIOPAaHHBIX)

OTHOCHUTEIbHAS BEJIMUNHA OCTAaTOYHOU ,Heq)OpMaHI/II/I
O0o03HaueHNE 1 XapaKTEepPUCTUKA TKAaHH o
& (%) B 3aBUCHMOCTH OT BpeMeHH 00paboTKH t (MUH)
YCIOBHBIE | 1y Cocran t=20 | t=40 | t=60 | t=80 | t=100
0003H.
Al Teuno- 100 % xnomok 25 3,4 4,6 5,1 5,6
KOPUYHCBBIU
A2 TémHoO- 65 % XJIOTOK,
CHHUI 35% nonmadupcynshon 27 4.2 56 78 8.2
A3 Tuno- 100 % xroroxk 3 45 5,7 67 78
CHUHUHU
A4 . 98 % XJI0MOK,
Ceppiit 2 % smacTas (B yIKe) 1,2 15 1,8 1,7 1,8
A5 . 43 % XJIONOK,
BepOnroxuit 57 % néu 15 15 1,6 1,7 1,8
IIpr mpOEKTHPOBAHWM IIBEHHBIX H3EITHHA €n-OTHOCHTENIbHAsL BEIMYMHA e OPMALIH TOAKIAKH,Y0;
M3 TaKMX MaTEPUAJIOB IIPH HA3HAYEHUH IIPUITYCKOB €np-OTHOCHTEIIbHAS! BENMIHHA I6)OPMALIN HPOKIAIKH, %0;
HEOOXO[MMO YYUTHIBATh BEIUYUHY OCTATOYHOM ev.np - OTHOCHTENbHAsS BEMMMHA JedopMaluy yren-

Jstrored npokianku, %;
€0.T - OTHOCHUTENbHASI BEJIMYHMHA JIeOpMaIMi OCHOBHOM
TKaHH (Bepxa), %.

I pacdera npunycka Il, ¢ yderom
TOJIIMHBI TOAKIAAKA ¥ TPOKIAIKN (BHYTPEHHHUX
CIIOE€B) M OCHOBHOH TKaHH (HAPYKHOTO CJIOSI)
MOJKET OBITH 3aITicaHa CICAYIOIIUM 00pa3oM:

nepopmanuu. DTH TPUIYCKA JOJDKHBI obOecrie-
yrBaTh CBOOOY JBM)KCHUI YelOBEKa, CO37aBaTh
BO3IYIIHYIO MPOCIIONKY, PeryIrpyIoIyo
HEOOX OJIMMBIiH TETI000MeH, OTBEYaTh
JEKOPaTUBHO-KOHCTPYKTUBHBIM TPEOOBaHUSM B
COOTBETCTBHH C 3CKHM30M Momenu [11].

JI71s1 MHOTOCIIOMHOT O TTaKeTa OJIeXK/IbI, rie:

= a(dn + dne + Sy.np)+ 0,5a80.1= a(Sn + Snp +0,5 So.1)+ a Sy e, 1)
rae: Oy ip— TOJIIIMHA YTEIUISIFOIIEH TPOKIIAIKH, CM;
Or1 — TOJIIIMHA ITOIKIIAAKH, CM; 8 o.T— TONIMHA OCHOBHOW TKaHU (Bepxa), CM
dnp — ToMIIMHA OOPTOBOM MPOKIAIKH, CM; [12].
IIpu pacuere npurycka Ha TONIIMHY MaTep- yepTexel AeTtanell oIeXabl yroil o PaBeH 7, TOraa
MaJIOB TTaKeTa K IMMUPHUHE U3ACHS IPH TTOCTPOCHUH thopmymy (1) MOXKHO TIepenucaTh Tak
I = 7 (8u + S +0,5 So1) + 7 Sy 1p, (2)
roe = 3,14
Benmuanna ocrarounoit pedopMarinu, HaKo- MPUIIYCKOB MATEpPUAJIOB MaKeTa W3JCIHUM, Mmpeo-
IUICHHAs B MPOIECCE IKCIUTyaTalluH, MTPUBOIUT K OpazoBaB ¢opmyiner (1) um (2) ¢ yuerom
U3MCHEHHI0 pasMepoB u3aenust [11]. Takue COOTBETCTBYIOIINX OTHOCHUTEIBHBIX JeopMaIinii:

M3MEHEHHS HEOOXOIMMO YYUTBIBATH IIPU PACUCTE
a
M= 1m[(SH(lOO —é&n) + 6np(100 — enp) + 0,5(100 — go1) + (100 — £o1) + Syn (100 — eyp)],
an nﬁ [61‘[(100 - 81‘[) +6mp (100 - Enp) + 0,5(100 - 5OT) + (100 - SOT) + +6yn (100 —é&yn )], (3)

C y4eroM cpemHuX 3HAYEHWH TOJIILUHEI [13], mosTomMy B pmaHHOW paboTe UPUBOIUTCS
MaKera MaTepHalioB 10 MOBEPXHOCTH MOJAENU pacuer oOmiell npubaBKU MO JUHUU TPYIAU U €€
BBINOJIHSETCSL pacdeT MpuOaBOK IO JMHUM TPYAU pacupeneneHie MO OCHOBHBIM  y4yacTKaM
JUIA  CTaHAAPTHBIX METOJUK KOHCTPYHPOBAHUS KOHCTPYKIMH: NpuOaBKa K MMpHHE COHUHBI e,
onexnapl. IlpmbaBka mno smHMmM rpymu Il npubaBka K wmupuHe npoimbl Il,, mpubaBka k
onpezessieT IUPUHY 0a3UCHON CETKH YepTexa, a, mupuHe nepeaa Huwp. nep. Il0mIydeHHBIE pacueTHBIE
CJIEZIOBATENIbHO, U LIMPHUHY TOTOBOTO H3JENHS 3Ha4YeHUs MPUOaBOK NPEACTABICHbI B Ta0IHLE 2.
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Ta6n1/1ua 2 — PacueTHbIe 3HAYEHUS HpI/I6aBOK 10 JIMHUU I'PpYyJAU € YICTOM OCTAaTOYHBIX ,Heq)OpMaHI/II/I Ipyu HUKINYCCKOM

Harpy>KeHuu
Bpemus Tonmumua mocmne 3HayeHUs MPUOABOK C YIETOM
LUKITUYECKOHO HUKITNYECKUX 0CTaTOYHOM AedopManuu
HATpYXEHUsA t, | IehOopMHUPOBAHMIA
MHUH 6’ M HC]’II/IHC HHpOﬁMLI Hnepe}:{a Hl‘pyﬂlfl
20 0,048 0,059 | 0,096 0,06 | 0,215
40 0,036 0,045 | 0,073 | 0,047 | 0,165
60 0,028 0,036 | 0,058 | 0,041 | 0,131
80 0,023 0,03 0,049 | 0,033 | 0,119
100 0,021 0,026 | 0,042 | 0,029 | 0,102

C YUY€TOM BBIIIC NPUBCACHHBIX 3Ha‘{eHHI>'I,
Obuta pa3paboTaHa 3ProHOMUYHAS OJCKAA JUIS
CIIOPTCMEHOB 3KCTPEMAIILHOTO TOPHOT'O TypH3Ma,
KOTOpasd 1Mojdydusia IIOJOKHUTCIBHBIC OT3bIBBI
norpeduTenei.

3aknrouenue, 6b1600bl

Jnst wccienoBaHusi W3MEHEHHS CBOWCTB
MaTepHaJoB MPU IKCILTYyaTAIIUHU OJISXK]IBI, KOTOPOE
CBsA3aHO C MHOTI'OKpAaTHBIM BOSHCﬁCTBHeM HEOO0Ib-
IIUX TI0O BETUYMHE BHENTHUX YCHWIWH, 00ycliaB-
JINBAKOIIIUX BO3HUKHOBCHUEC B Mart€puajiax
00paTUMBIX U HEeOoOpaTUMbIX AedopMmaluii, Oblaa
WCIIONb30BaHa pa3padoTaHash aBTOPAMU HKCIEpPH-
MEHTallbHAsl YCTAHOBKA, ITO3BOJISIONIAS ITUKIIH-
YecKH Harpykatb M MPOU3BOAWUTH ABYXOCTHOE
neopMHpOBaHUE, U TOCIE UCTIBITAHUNA 3aMEpSATh
BEIMYNHY OCTATOYHOH Aedopmanum.

beun ipoBezieHbI UCTIBITAHUE JABYXOCTHBIM
nehopMUpoBaHUEM TPOO0 W3 Pa3IMIHBIX MaTep-
nanoB. Kak mokasanu pe3ynbTaTbl HCIBITAHUM,
M3MEHEHHUS! BEIMYMHBI OCTATOYHOHN edopMarii
JUT Pa3iMYHBIX TKaHEW Pa3NIMYHBI U B OCHOBHOM
3aBUCAT OT BOJIOKHHUCTOTO coctaBa (Tabm.l). Tak,
JUIA ~ CHHTETHYECKMX  TKaHel  ocraToyHas
neopmanus 3a BpeMs MHKINIECKON 00padoTKH
OYeHb Malla, U B OCHOBHOM COCTABJISIIOT YIIPyTHE
neopManuy,  KOTOpPbIE  BO3BpAIIalOTCI B
HUCXOOHOE cocTosiHuE. s TKaHed ¢ MPUPOAHBIM
BOJIOKOHHBIM COCTaBOM BEITUYHHA OCTATOYHBIX
neopManmii HaKarIMBaeTCsl U B 3aBHCUMOCTH OT
BpPEMEHHU BO3JIEHCTBUS yBEITUINBAECH.

i ydera OTHOCHTENBHBIX BEJMYHUH OCTa-
TOYHBIX JeopMaIiii TMPEIOKEHbl  (POPMYITBI
pacdera TIPUITYCKOB MaTepuajoB U3JEIUH ¢
Y4EeTOM OTHOCHUTENBHBIX Aehopmanuil. C ydyerom
CPeIHMX 3HAYEHWH TOJIIMHBI MTaKeTa MaTepPHAaIIOB
[0 TIOBEPXHOCTH MOJIEN BBITIOIHICTCS pacueT
MprOAaBOK 10 JINHUU TPYAH MOJIEIIH.

PesynbraThl HecnenoBanmii OBLTH UCIOTH30-
BaHBI IPU Pa3padOTKE SPrOHOMUYHON OJEKIbI JUISI
CHOPTCMEHOB 3KCTPEMAIILHOTO TOPHOT'O TypH3Ma,
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KOTOPBIC TMOJYYHIIM TIIOJOXKHUTCIIBHBIC OT3bIBbI
norpedureneii [14, 15].
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POJIb UCITOJIb3OBAHU A MUHEPAJIBHBIX BOJIOKOH B ITPOLECCE NOJYUYEHUA
KOMITO3ULITNOHHBIX MATEPUAJIOB CIIEHUAJIBHOI'O HABHAYEHU S

H.A.PPICFAEBA

(KbIprei3ckuii rocyiapcTBeHHbIN TexHM4YecKuii yHusepeuteT uM. M.Pa33zakosa,
Kpiproizckas Pecnyonuka, 720044, r. bumkek, npocnekt Y.AiitmaToBa 66)
DJIeKTpOHHas IouTa aBTopa Koppecnonaenra: imiyla@kstu.kg*

B oanmoit cmamove oceeuwjensl 60npocul, ceéA3AHHBIE C COCMAGOM, CHIPDYKMYPOU U XAPAKMepUCmuKamu
MUHEPATbHBIX HANOIHUMENell, A MAKXHCe UX POlb 6 NPOU3800CHIGE KOMNOZUUUOHHBIX Mamepuanos. B 3asucumocmu
Om nPeOHA3HAYEHUA ROTUMEPHBIX KOMROZUYUIL U C PUEMOM IKOHOMUU YEHHO20 CbIPbA, YCI06UIl IKCRIIYAmauuu u
0CKOPAMUBHBIX MPehoGanuil, NPOUEHMHOE COOEPHCAHUE UCXOOHO20 MAMEPUATIA MOMCEN 6APLUPOCAMBCA, YN0
n03601151€M NONYUAMb U30eNUA C PATUYHBIMU PUIUKO-MEXAHUYECKUMU XAPAKMEPUCIUKAMU, HEEM 080U 2AMMOTL U
Opyeumu IKCRIYamauuonnsimu ceolicmeamu. OCHOBHAA UeNb UCCIE008AMENbCKOU PAOOMbBL 3aKIIOUACMCA 6
U3yueHuU U  ONpedeleHUU  G03MONCHOCINU  NPUMEHEHUA MUHEPAIbHBIX  60J0KOH NpU  RPOU3BOOCHEE
KOMRO3UUHOHHBIX MAMEPUATIO8 ONA CHeyuanvhvlx yenei. Hcnonv3osanue KOMno3unmog npedocmasinem wupoxue
603MOHCHOCIU ONLA PACUAUPEHUA ACCOPMUMEHMA ROTUMEPHBIX MAMEPUANO8 U PAZHOOOPA3UA UX CEOUICING HA OCHO8E
yoHce CyuiecCmeyiouiux NnoaumMepos, 6bINYCKAeMbIX RpPOMblAeHHocmbio. DU3UKO-XUMUUECKAA MOOupuKauus
CYUEeCmEyIOuUX NOTUMEPOG, UX COUEHAHUE C 8eUIeCIEAMU OPY20Tl RPUPOOLL U CIMPYKIMYPbL RPEOCMABNAION CO00
nepcneKmuenvle HAnPAgieHus ONA CO30AHUA MAMEPUAnNo8 ¢ HOBbIM KOMHIEKCOM HEO0OXO0OUMBIX CEOUCHE.
Hccneoosanue paznuunplx cmeceil nonumepos, 000a6oK, HanoJHuUmesnell U Memoooé uUx o0padomKu, eKi04asn
66edenue 6 nPoyecc CUHMe3a Ui nepepadomKu NOAUMepPa, nRO380IAEH ROIAYUAMb KOMRO3UUUOHHbIE MAMEPUATIBL C
PA3IUYHOL CIMPYKMYPOIL U MPedyembiM KOMNIEKIMOM IKCHILYAMAYUOHHBIX XAPAKMEPUCMUK. AHAnu3 npumenenus
MUHEPAILHBIX HANOTHUMENEl ROOUEPKUSAem UX PA3HO0OPazue Xumuieckozo0 cocmaea u Qu3uKo-mexaHuiecKux
CB80IiCme, 6KNIOUAA NIIOMHOCHY, YOEILHYI0 ROGEPXHOCHb, hopmy uacmuy u opyzue napamempul. IIposedennsvie
UCCNIe006AHUA NOOMBEPOUNU BOZMONCHOCHIL UCHOIB306AHUA 0A3AILINOBO20 60JI0KHA U U30eNUil HA €20 OCHO8e 6
Kauecmee mepmocmoiiKozo u CmoiiKozo K azpeccUuHblM U 81aXHCHBIM CPeOamM KOMROHEeHmA.

KuaroueBble cjioBa: MUHEpPAJIbHbIE BOJOKHA, KOMIO3UIMOHHBII MaTepuaj, MUHePaIbHbIE HANOJ-
HUTEIH, 023aJIbTOBOE BOJIOKHO.

APHAMBI MAKCAT YIIITH KOMIIO3UTTBIK MATEPHAJIIAP AJTY IIPOUHECIHJAEI'T
MHUHEPAJIIBIK TAJIIIBIKTAPADBI ITAUJAJIAHY IBIH POJII

U A.PBICBAEBA* A.P.YIIEHOBA

(U.Pa33akoB aTbiHAaFbl KpIpFbI3 MeMIIEKeTTIK TEXHUKAIBIK YHHUBEPCUTETI,
Kpiprb13 Pecnyomnukacel, 720044, bimkek kanacel, . AliTMAaTOB TaHFBLIBI, 606)
ABTOP-KOPPECTIOHIEHTTIH dJIEKTPOHIBIK TomrTackr: imiyla@kstu.kg*

Maxkanada Munepaiobl MOIMBIPILLUMAPObIH KYPAMbL, KYPUIbIMbL JCIHe Kacuemmepi HcoHe O0napoblH
Komno3ummik mamepuanoap eHoipicinoezi pei Kapacmoipoviiaovt. Komnosummik nonumepnik mamepuanoaposiy
Makcamvlna Kapat, KbIMOam wuKizammol yHemoey yuiiH Raiioanany opmacsl MeH coHOIK mananmapovl eckepe
omubIPLIN, WUKI3AMMbIY, RAbLIZ0bIK MOJUIEPDIH KeHIHeH o032epmyze HHcoHe IPMYPRi PUUKATBIK-MEXAHUKAIBIK
Kacuemmepi, myci meH myci 6ap enimoepoi anyza 601a0vl. dacka eHIMOINIK Kacuemmepi. 3epmmey HcyMbICoIHbIH
MaKcamsl — apHAiibl MAKCAMMA KOMROZUMMIK MAMepuandapovl auy npoyecinoe MuHepanobl maniiibiKmaposl
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naiioanany mymkinoikmepin zepmmey. Komnosummep ouoipici nonumepnix mamepuanoapoviy accopmumenmin
JICOHE OHEPKICInme HCAcanzan JHcaHe OHOIpiIceH noaumepep Hecizinoe onapovly Kacuemmepiniy apmypinicin
anumapnvikmail KeHeiimyze MYMKIHOIK Oepedi. Konoanvicmazol noaumepnepoiy, (Qu3ukanvlk dHcaHe XUMUATBIK
MoOugpuxayuacel, 0aaposvly; maduzamel 6ACKa, KypuliblMbl JPMYPL 3ammapmen KOCbULYbl JHCAKa maian emiiemin
Kacuemmep JHCUBIHIMBIZbL Oap MAmMePUAIOapobl Heacayobly, NePpcneKmueansl d0icmepiniy oipi 601vin MaodovLIAOLL.
Ilonumepnepoin ap mypai Kocnanapwii, KOCRanapovl, moamsipbluimapobl JHcaHe 071apobl OHOey d0iCHEPIH KO10aHy,
onaposl cunmesdey npouecinoe oOe, oHOey Ke3inoe Oe nojumepze eH2izy KaMdCemmi HCUbIHMbIZbL 0ap apmypii
KYpolabimoaposlyy noaumMepii KOMROZUMMIK MAmepuanoapvli any2a MyMKIHOIK Oepedi. oHimOINIK Kacuemmepi.
Mumnepanovt moamuipoiiimaposl KOJ10aHyObl manoay 0aapovly Jpmypii XuUMUsaiblK KYPAMbIMEH epeKules1eHemitiH,
apmypai  uU3UKATBIK-MEXAHUKATBIK KACUemmepiH, COHbIY [Win0e Mmbl2bl30bl2bl, MEHWIKMI OemiHiH ayoaHbl,
Oo1mexkmepOiy niwini sncone m.o. JKypeizineen zepmmeynep 6azanom manuibieblH JHCIHE OHbIH He2i3iHOe JHCacan2an
OyiibIMOapobl bICHMBIKKA MO3iMOL JHCIHE azpeccusmi HHcaHe bli2aidbl Opmanapea me3imoi KOMHOHEHm peminoe
nanodanany MymKinoizin pacmaosol.

Herizri Co3Aep: MHUHEPAIAbLI TAJIIIBLIKTApP, KOMIO3UIUAJIBIK MaTe€puaji, MUHECPAJAbI TOJTBIP-
ropiuaTap, 0a3aJIbT TAJIIBIFbI.

THE ROLE OF THE USE OF MINERAL FIBERS IN THE PROCESS OF OBTAINING
COMPOSITE MATERIALS FOR SPECIAL PURPOSE

I.LA.RYSBAEVA*, A.R.UPENOVA

(Kyrgyz State Technical University named after 1.Razzakov, Kyrgyz Republic,
720044, Bishkek, Ch.Aitmatov avenue 66)
Corresponding author e-mail: imiyla@kstu.kg*

The article discusses the composition, structure and properties of mineral fillers and their role in the production
of composite materials. Depending on the purpose of composite polymer materials, in order to save expensive raw
materials, taking into account the operating environment and decorative requirements, it is possible to widely vary the
percentage of raw materials and obtain products with different physical and mechanical properties, color and other
performance properties. The purpose of the research work is to study the possibility of using mineral fibers in the
process of obtaining composite materials for special purposes. The production of composites makes it possible to
significantly expand the range of polymeric materials and the variety of their properties already based on polymers
created and produced by the industry. Physical and chemical modification of existing polymers, their combination
with substances of a different nature, different structure is one of the promising ways to create materials with a new
required set of properties. The use of various mixtures of polymers, additives, fillers and methods of their processing,
their introduction into the polymer, both in the process of synthesis and during processing, makes it possible to obtain
polymer composite materials of various structures, with the required set of performance properties. An analysis of the
use of mineral fillers shows that they are distinguished by a variety of chemical composition, have different physical
and mechanical properties, including density, specific surface area, particle shape, etc. The conducted studies have
confirmed the possibility of using basalt fiber and products based on it as a component that is heat-resistant and
resistant to aggressive and humid environments.

Keywords: mineral fibers, composite material, mineral fillers, basalt fiber.

KomnosuunonHnele MaTepuanbl IpeacTaB- IPEACKa3yeMbIM W 3aBUCHT OT B3aUMOIEHCTBUS
JSI0T co0OM  YHHMKalbHBI KJacc MaTepualioB, KOMITOHEHTOB.
00BEAMHSIOMMX PA3THYHBIE KOMIIOHEHTHI C LIEJIBIO KoMmo3utsl uMeer oIpeneneHHyo CTpyK-
CO3JaHMSA MaTepuana C YIy4YlIeHHBIMH CBOWCT- TypY, B KOTOpOH B3aUMOJAEHCTBYET HECKOJBKO
BaMU IO CPAaBHEHMIO C OTIEIbHBIMH KOMIIOHEH- ¢a3. OObIYHO OIMH KOMIIOHEHT 00pa3yeT OCHOB-
tamu. Konn4aecTBo Ka10ro KOMIOHEHTa JOJKHO HYI0 HENpephIBHYIO (a3zy, KOTopas Ha3bIBaeTcs
ObITh COaNaHCHPOBAHO MJIM COIOCTaBUMO JUIS maTpuued. Jlpyroii KOMIOHEHT (WJIM KOMIIO-
JOCTHXKEHUS ONITUMAJIbHBIX CBOMCTB MaTepuana. HEHTBI) SIBJSIETCSl HAIOJHUTENEM, paclpeneseH-

Korga xoMnoHeHTH OOBEAMHSIOTCS, OHH HBIM B MaTpule. AIre3nOHHOE B3aUMOJICHCTBHE
CO3JAaI0T CHHEpreTudeckuil 3¢ (e, KOTOpbIi MEXAY KOMIIOHEHTaMH OOECIeuMBaeT IPOYHOE
MPHUBOAUT K YIIyUYIIECHUIO XapaKTEPUCTHK KOMIIO- CLEIJICHUE, TapaHTUPys  MOHOJIUTHOCTD U
3UTHOIO MaTepuaa Mo CPaBHEHUIO C UCXOIHBIMH yJIy4dllIEHHbIE CBOMCTBA MaTepuaa.

KOMITOHEHTaMH. ITOT 3(h(HeKT MOKET OBITh TPYIHO
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[lony4yeHue KOMIO3UTOB MO3BONSET 3HAUH-
TEIBHO PACHIUPUTE KPYT TOJMMEPHBIX MaTEPUAIIOB
U pazHoOoOpa3We HX CBOKMCTB yXe€ Ha OCHOBE
CO3JJaHHBIX M BBIITYCKACMBIX IMPOMBIIIJIICHHOCTLIO
mosuMepoB. Du3MKo-XxuMUYecKass MOTUGUKALIUS
CYILIECTBYIOIINX TOJUMEPOB, WX KOMOHHAIUS C
BEIECTBAMM HMHOW NPUPOJBI, UHOU CTPYKTYpPHI —
OIWH 13 NCPCIIEKTUBHBIX HYTCI\/'I CO3J1aHuA MaTepua-
JIOB C HOBbIM HCO6XOII,I/IMI)IM KOMIIIEKCOM CBOMCTB.

[lony4yeHne KOMITO3UTOB TMPEJOCTABIISET
SHAYUTCIIbHBIC BO3MOXHOCTH [JIA PAaCHIMPCHUA
acCOPTHMEHTa TONHMEPHBIX  MaTepuajoB U
pa3HooOpa3us UX CBOHCTB. DU3MKO-XMMHUECKAs
MOILI/I(l)I/IKaHI/ISI CyHIE€CTBYIOIIIMX IIOJIHMMEPOB, HUX
COYETAaHHWE C BEIIECTBAMU HWHOW NPUPOABI U
CTPYKTYPBI MPEACTABISAIOT CO0O0M MEPCIEKTUBHBIC
METO/Ibl  CO3J[aHHsI MaTephalioB C  HOBBIM,
HE00XOAUMBIM KOMILJIEKCOM CBOMCTB.

Hcnonr3oBanue pazHooOpa3HBIX KOMOWHA-
WA TIOTUMEPOB, J00ABOK W HAIOTHUTENICH, a
TaKKe Pa3INYHBIX METO0B MX 00paboTKM mpH
CHMHTE3¢ W TiepepaboTKe MMOIUMEPOB, OOECIIeUn-
BaeT CO3/IaHUE KOMIIO3UTHBIX MAaTEpUajoB C
pa3HoOOpa3HON CTPYKTYPOH ¥ HEOOXOIUMBIMH
IKCIUTYaTaIllMOHHBIMU CBOWCTBaMH.

PerynupoBanue MpOIEHTHOTO COIEpPIKAHHS
HCXOHBIX KOMIIOHEHTOB B 3aBUCHMOCTH OT IIEJEH,
TaKUX KaK SKOHOMHS CHIPBS, YCIOBHS SKCILTyaTalln|
Y IeKOpaTUBHbIE TpeOOBaHNUS, TO3BOJISIET OTYYaTh
M3ACIHUS C Pa3HOOOpa3HBIMH (DH3UKO-MEXaHUIEC-
KAMH XapaKTEepUCTHKAMH, OKPACKOH W IpYyrHMHU
IKCILTyaTallMOHHBIMH CBOWCTBaMH [4].

MHoOrocioiHple  KOMIIO3UTBl  SIBJISIFOTCSA
3HAYUMBIM THUIIOM KOMIIO3UTHBIX MAaTEpHAJIOB,
IIFPOKO UCMOIB3YEMBIX B TIpakTke. OHU (hopmu-
PYIOTCA TIyTeM COETUHEHHS CIIOEB, BKIIFOYAIOIIIX
Y4acTK{, apMHAPOBAaHHBIE UIMHHBIMHA HEIPEPHIB-
HBIMH BOJIOKHAMH, W YYacCTKH, COJAEpKaliue
KOPOTKHE MUHEpalbHbIe BOOKHA.[3]. B kadecTBe
HaMOTHUTENIEH IS TONyYeHHs] KOMIIO3HITHOHHBIX
MaTepuasoB CIEUATBHOTO HAa3HAYEHUS HCIIOIb-
3YIOTCSI MUHEpaJIbHbIE BOIIOKHA, OHU MOTYT
CHU3UTH  3aTpaTbl, NPOU3BOMUTENBHOCTE H
TEXHOIIOTUIECKIE XapaKTEPUCTUKH MaTEPUAIIOB.

Lenbro uccrenoBaTenbCKoi pabOTHI SBIISET-
Csl UCCIIEZIOBaHNE M BO3MOXKHOCTH HCIIOJIb30BAHUS
MUHEpPaJbHBIX BOJOKOH B TIPOIECCE MOMYYESHHS
KOMIIO3WIIMOHHBIX ~ MaTEpPHAlOB  CIIEUATIHHOTO
Ha3HaueHud. J[J1s TOCTHKEHUs 3TOH 1enn Heo0Xo-
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JIUMO  ONPEACTUTH IIEJEBYI0 (PYHKIUIO POJU
MUHEpaIbHBIX BOJIOKOH.
MusepanbHble BOJIOKHa — 3TO BOJIOKHA,
MoJly4aeMble U3 HEOPTaHWYECKUX COCIMHEHUH.
st nepepa®oTKy MUHEPATIBLHBIX BOJIOKOH HE00X0-
IUMO 3HATh XWUMHUYECKHH COCTaB, CBOMWCTBA,
Ha3HAYCHUE CBIPbS M O00JACTh IPUMEHCHHUS.
XapakTepucTHKa MUHEPAJIOB MpHBeneHa B Ta0. 1.
W3 Tabn. 1 BUAHO, YTO MUHEpaIbHBIC
HAIOJHUTEIH 00JIAZal0T PSAIOM IPEHUMYIIECTB,
TaKUMU KaK OTHECTOUKOCTh, TEPMOYCTOMUYHUBOCTD,
9KOJIOTUYHOCTh, MPOYHOCTh, YCTOWYUBOCTh K
JIEACTBUIO BBICOKUX TEMIIEPATYP H JIp.

MuHepaibHbIE  HAMOJNHUTEIN  WTPAIOT
KIIOYEBYI0O PO B  (OPMHUPOBAHUU CBOMCTB
MOJINMEPOB, KOTOPBIE OHHU 3amOJHSIOT. OTH
HAIOJHUTEIHM MPEACTABIISIOT COO0H IMCIIEpPCHBIS
MOPOIIKK ¢ pa3zmepoM dactui] MeHee 0,15 MM u
ONTUMAJIFHON YAENbHOH MOBEPXHOCTHIO, OOBIYHO
B mpenenax 2500—5000 eM?/r st MIPAKTHYECKOr 0
npuMeHeHns. K MUHEpanbHBIM  HAOTHUTESIM
OTHOCATCS TaKKe MECOK C Pa3MepPOM 3€pPEH /10 O MM
u 11e0eHb ¢ pa3MepoM 3epeH 110 50 mm.

CreneHb  BO3JEHCTBUS ~ MHHEpPAJIHHBIX
HaIlOJIHATENE  HAa  CBOMCTBA  IOJIMMEPHBIX
KOMITO3ULIUH 3aBUCUT OT UX XMMHUYECKOI'0 COCTaBa,
TUCTIEPCHOCTH, (OPMBI  YaCTHIl, COCTOSHUS
MIOBEPXHOCTH, IPOLIEHTHOIO COJEP)KaHUS U
JIpyrux (pakTopoB.

XUMHUYECKUN COCTaB HAMOJHUTENS UTPaeT
CYILIECTBEHHYIO poJib B (hopMupOBaHUHT
Pa3IMYHBIX XapaKTepUCTUK Kommno3uTta. OHAKO B
mo00M  ciydae KIIIOYEBBIM  YCIOBHEM IS
YCWIECHHSI BO3ACHCTBUSL HAIMOJHUTENEH B 3THX
cucremMax SIBIISIETCSA BBICOKAs anaresust
MOJINMEPHOrO  CBSI3YIOLIETO K  MOBEPXHOCTU
HaIlOJIHUTENS U, CIENOBATENbHO, IPUPOAa CBS3Ei
Ha TpaHMlle pa3aena MOIUMEP-TBEPAOE TENO.
Hpyrum BA>KHBIM YCIIOBUEM SIBJISIETCSI
COBMECTUMOCTb HAIIOJIHUTEICH U 3aIllOIHUTENEH ¢
OTBEPIUTEISIMH U KaTanuzaTopamu. [5].

s Gonee TOUHOTO M3yUEHUS BO3IEHCTBUS
MUHEpalbHBIX HANOJHUTEIEH Ha  CBOMCTBa
KOMITO3UTHBIX MaTepuaioB paccMoTpuM
OCHOBHBIE€ XapaKTEPUCTUKU TAKUX HAMOIHUTENEH
Ha mpuMepe 0a3adbTOBOTO BOJOKHA, KOTOPOE
LIMPOKO HCIIONIB3YETCA B COCTaBaX KOMIIO3UTHBIX
MaTepHAaJIOB.
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Tabnuma 1 — XapakTepucTrka MUHEpaJIoB (MHUHEPAJILHBIX HAIIOJTHHUTENIEH)

49,06; TiO, — 1,36;
Al,O3 - 15,70; Fe,03 —
5,38; FeO —6,37; MgO

- YCTOﬁqHB U K mecjiaodam,
KHUCJIOTaM, K KappO3UH;
- IPaKTUYCCKU HE BIIMTHIBACT

Ny MunepanbHbIi CaoiicTBa O6nacTh NpUMEHEHUS
HATIOJHUTEb,
XUMHMYECKHUN COCTaB
1 Basansr, - IPOYHBI; UCTIONIB3YyeTCs A/ IPOU3BOJCTBA
cocraB B %: SiO, — - TEPMOYCTOHYHB; MPECCOBaHHBIX APMHUPOBAHHBIX H3/ICITHH.

TMOBBIIICHHYIO )KECTKOCTD;
- HE CHMXXACT yAapHYIO BA3KOCTb

—6,17; CaO - 8,95; BJIary;
Na,O — 3,11; - ABJIAETCS YUCTENIINM
K20 —1,52; MnO - MPOIYKTOM 3€MHBIX HElp;
0,31; P,Os - 0,45; - BKOJIOTMYEH;
H.0 - 1,62 - TpyAHO 00padaThIBaeTCs
2 Acbecr, - BBICOKAsl OTHECTOMKOCTh HCTIONB3YETCs B MPOU3BO/ICTBE TKAHEH,
Mgs[SiaO10](OH)s - KapToHa, (PUIBTPOB, OPE3CHTOB,
THAPOCUITUKAT 3aIIATHBIX KOCTIOMOB, Oymaru,
MarHusI CTPOMTENBHBIX MATEPHAIIOB H TPYO.
3 Tanbk, - HU3Kast aOpPa3UBHOCTS; HCIIONB3YETCS B TEKCTHIILHOM U
Mg3SisO10(OH) - MPUIAET KOMIIO3UTaM MHIIIEBOI TIPOMBIIIIIEHHOCTSIX

4 | Texuudeckuil yriepos,
C - rpadurt (yrnepon)

- HU3KHUIA K0P PUITHEHT TpeHNs;
- YCTOMYMBOCTb K ACHCTBHIO
BBICOKHX TEMIIEpaTyp.

UCIIONB3YeTCs U1 IPOU3BOACTBA!
- OTHEYIIOPHBIX JIAKOKPACOYHBIX
MaTepHaos;

- MaTepuaioB, paboTaloIMX B
arpeccUBHBIX Cpeaax

HMHOI'JIA B COCTaB BXOIUT
110 9% 3akucu xeaesa

- IOBBINIAET IPOYHOCTH Ha M3THO
Y TIPOYHOCTD Ha pa3phIB.

5 Bapur - BBICOKAsl IJIOTHOCTB; - HHEPTHBIN U c1a00aKTUBHBIN
BaSO; (cynbdar dapus) - XMMHYeCKasi CTOWKOCTb, B HAIOJIHUTEb JJIsl U3TOTOBJICHUS PE3UHBI
YACTHOCTH I10 OTHOIIIEHUIO K 1 PE3UHOBBIX U3EIUN, KIICEHKH,
CEepHOM KUCIIOTe nauHoneyMa, Oymaru;
- 0e3BpeeH ISl YeJIOBEUECKOr0 - IPUMEHSETCS ISl 3aLUThI OT
OpraHM3Ma U OKpyXarouen PEHTTEHOBCKUX JIydeH, 11 HOKPBITUI U
cpenpl M30JISLMN B XUMHYECKHX IPOU3BOZICTBAX
6 Bomnacronur - YCTOHYHB K XUMHYECKOMY BXOJHT B COCTaB HAIOJHUTEIS 11 pAaa
Cas(Siz09) BO3JIEHCTBHIO; B&)KHBIX Y3JI0B aBTOMOOHJISI: TOPMO3HBIX
CocTaB: OKHCH KaJIbIU - HHEPTEH; KOJIOZIOK, MOAIINIIHUKOB CKOJIbXKEHHS,
(CaO) 48,3%, nByokuch - YCTONYUB NPH BBICOKUX MPUMEHSIETCS] B aHTUKOPPO3UOHHBIX
kpemunst (Si0z) 51,7%; TEMIIEPATYpaXx; MOKPBITUSX; - BXOAWIT B

TETIOM30MIALMOHHYIO OOIINBKY
KOCMHUUecKoro kopabuis «bypan»

7 I'muuozem - Al,O3

- SIBJISIETCS. TEPMUYECKH CTOWKHUM
OKHCIIOM, OTIIMYAasiCh BBICOKON
TEMIIEPATYPOH IIABJIEHUS U

KHIICHUS,;

- OT IPOAOJIKUTETHHOTO
KOHTaKTa C MMbUIBIO TIIMHO3EMa
BO3MOXKHBI XPOHUYECKHE
TIOPaXEHUSI ABIXaTENbHBIX TyTEH,

- HCTIOJIb3YETCS AJIsI IPOU3BOJICTBA Psia
abpa3HMBHBIX, OTHEYTIOPHBIX,
M3HOCOCTOMKHUX MAaTEpHaJIOB;

- IPUMEHSIETCS B KAUECTBE aJCOPOCHTOB,
3JIEKTPOU30IHPYIOIINX MaTEPUAIIOB,
KaTaJM3aTOPOB, HHEPTHBIX
HAITOJTHUTEIICH B NCCIIEA0BATEBCKIX
paboTax u XIMHUYIECKOH

MIPUBOJIAIIIE K U3MCHEHHSIM B HPOMBIIUIEHHOCTH.
JeTKUX (THEBMOKOHKO3, (GHOpO3
o TIp.)
bazansTOBOE MHHEpaNIbHOE BOIOKHO SIBIIS- KOMIIO3ULIMOHHBIX  MaTepualax B  KayecTBE

€TCA ANOCTYIHBIM CBIPBEM U OﬁﬂaﬂaeT YHUKAJIb-
HbIMH CBOﬁCTBaMH, OTBCYAIOIMMUMHA Tpe6OBaHI/I$[M K
MaTepualaM TEXHHUYCCKOro U CICHUaJIbHOI'O Ha3-
Ha4YCHUA, KOTOPOC MOKCT OBITh HCITOJNIL30BAHO B
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TCIJIOU30JIMPYIOLICTO U TCpMOCTOﬁKOFO KOMIIO-
HEHTa. JTO SBJISCTCS Hpe}.‘LHOCBIJ'IKOf/i AJI1 OpraHu-
3allUH BbIITYCKa TKaHEH CIICIIMAJIBHOI'O Ha3HAYCHU A
C HUCIIOJIL30BaHUEM 0a3aIbTOBOIO BOJIOKHA.
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B 3aBucumoctu ot YCJ'IOBI/Iﬁ OKCILTyaTalluu
MOr'yT OBITh MCIIOJB30BaHbI pa3jIn4yHbI€ BUABI
3alllUThI, pa3pa60TaHHLIe Ha OCHOBE€ 3TOIr'o

maTepuaia. CBOHCTBa M MpeUMYyILeCTBa Oa3aibTa
paccMOTpeHsI B puc.1:

HeT BpeTHEIX BEIIeTeHHIT PIT
Harpese

TokapoGe30nacHoCTh

XOpOl.I.IIlE TioKasaresn
TETIOH30JIALIII

\//

CTOIKOCTH K BHOpAIILAM I
KHCJIOTHO-IENOYHBIM CpejlaM [

CgoiicTBa I IpenMyIecTsa / NIapONpPOHILAeMOCTh

Xopomas

GazanpTa

He0ombmas TOMIIIHA I Macca

\ TH6KOCTB It

TTaCTHIHOCTH

Bpricokad cTeneHb
3BYKOHEIIPOHHIIaeMOCTII

Bois1moe pasHoo6pasue o
TUIOTHOCTH

Pucynok 1 — CpoiicTBa u npenMyIiecTBa 6a3anbra

MuHepaabHOE BOJIOKHO M3 acOecTa Takxke
CIOCOOHO pacIICIUIATECS Ha OYeHb TOHKUE H
MpoYHbIe BoJIokHa. Ecnu jyinHa BOJIOKOH acOecTa

Oomee 8 MM, W3 HEro HW3rOTOBISIIOT (UIBTPBI,
Ope3eHThl, 3alTUTHBIC KOCTIOMBI U T.1. CBOICTBa
MOKa3aHbl Ha pHC. 2

VCTOIUNBOCTE K KHCJIOTHBIM I
IETOYHBIM pACTBOpAM

VeToiiunBoCTh K TIOPaKEHIIO pas3IIIHBIMIT
MHKPOOPTraHH3MaMII I BpeIHTeIMIT

IToxapo- it \ /

OrseynopHocTb

I'nbkocTh I
TMOJIATIIHBOCTh

B3pBIBOOE30IIACHOCTH \
CoiicTBa acbecTa
1

II3HOCOCTOITKOCTB,
HPOYHOCTH

Huskas 3BYKO- I TEILIONIPOBOHOCTD

Pucynoxk 2 — OcHoBHEbIE cBoiicTBa acOecta

Tanpk — MuHEpal € KpPUCTAUIMYECKOH
CTPYKTYpPOH, Yallle BCEro MpHHUMAOIIEH poMOu-
yeckyto ¢opMmy. B mpupone on mpucyrcTByer B
BUJIE JMCTOBBIX 3EPHUCTBIX MJIACTOB. DTOT

MUHEepal SBJSIETCSI BTOPUYHBIM, 00pa3yroImMcs B
pe3ysibTaTe XUMHUYECKUX H3MEHEHHUH CHIIMKaTOB
MarHusi, He cojaepkammx —amomuHus  [6].
CtpyKTypa TaJbKa IpUBEIEH Ha pUc.3.

Pucynok 3 — CTpykTypa Tajabka

Baput — muHepanabHOE CBIpbE, U3 KOTOPOTO
rony4yaercss Oapwif, pa3HOBUIHOCTH COCIUHEHHMA
KOTOPOT'0 B BUJIe KapOOHATa, TUPOKCH A, OKCU/IA,
XJIOpUJa, HATPATa, MEPOKCHIa U MHOTHX JIPYTHX

[7], oH wuCHONB3YIOTCS NpPU BBIAEIKE KOXKH HU
HU3rOTOBJIEHUU TKAHOTO MaTepuana.

B pabote mns mcciaenoBaHUs B3aumMOJEHC-
TBUS 0a3aJbTOBBIX BOJIOKOH C JPYTMMHU BHJIaMHU
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HaTypaJbHbIX, CHHTCTUYCCKUX U UCKYCCTBCHHBIX
BOJIOKOH HCCJICAOBAJIOCH PA3JIMYHOC IMPOUCHTHOC

coJiep’KaHue BOJIOKOH B MEXaHHUYECKHX CMECSX.
CocTaBbl ¥ COOTHOLICHUS! KOMIIOHEHTOB (Ta0I. 2).

Tabnuna 2 — Coueranue 6a3aabTOBBIX BOJIOKOH C IPYTUMH BH/IaMH BOJIOKOH

I'pynna Matepuansl COOTHOILIEHUE
COUYCTaHUH KOMIIOHECHTOB
1 lepcrsiHOE BOJIOKHO: 6a3aI5TOBOE BOJIOKHO 90:10
2 lepcrsiHOE BOJIOKHO: 6a3aI5TOBOE BOJIOKHO 70:30
3 [lepcrsiHOE BOJIOKHO: 6a3a15TOBOE BOJIOKHO 50:50
4 [lepcrsiHOE BOJIOKHO: 6a3a15TOBOE BOJIOKHO 40:60
5 [lepcrsiHOE BOJIOKHO: 6a3a15TOBOE BOJIOKHO 40:60
6 X1onmuaTo0yMakKHOE BOJIOKHO: 0a3aJIbTOBOS BOJIOKHO 70:30
7 X1onmuaTo0yMakKHOE BOJIOKHO: 0a3aJIbTOBOS BOJIOKHO 60:40
8 X1onmuaTo0yMakKHOE BOJIOKHO: 0a3aJIbTOBOS BOJIOKHO 50:50
9 XonmuaTo0yMakKHOE BOJIOKHO: 0a3a]TbTOBOS BOJIOKHO 40:60
10 JlaBcaHOBOE BOJIOKHO: 0623aJ1bTOBOE BOJIOKHO 90:10
11 JlaBcaHOBOE BOJIOKHO: 0a3aJ1bTOBOE BOJIOKHO 70:30
12 JlaBcaHOBOE BOJIOKHO: 0a3aJ1bTOBOE BOJIOKHO 50:50

B yka3zaHHBIX COCTaBax TOJIIMHA BOJIOKOH
mepetr coctaBisier 140 MxM; TonmmuHa 6a3aabTo-
BOr0 BOJIOKHA 13 MKM, XJIOIIKOBOI'O BOJOKHa 110
MKM; JJaBCAaHOBOTr'0O BOJIOKHa 115 MKM.

Coueranns 6a3aTbTOBBIX BOJIOKOH C JIPYTHMH
BUJIAMH BOJIOKOH OBUTH UCCJIEIOBAHBI OIITUYECKON
MUKPOCKOITHEN 1 BU3yaItbHO (prc. 4, 5, 6).

Pucynok 4 — Ontudeckas
MHUKPOCKOIIHSI KOHTAKTa
LIEPCTSHBIX BOJIOKOH

¢ 0a3aIbTOBBIMH

[Ipu cMemmBanuy 0a3abTOBOI'O BOJIOKHA C
IIEPCTSIHBIMU BONOKHaMu (puc. 4) Habmoaanoch
HEpaBHOMEPHOE, Ky4KOOOpa3HOE PpacIIOIOXKEHUE
0a3aMbTOBBIX BOJIOKOH W OONbIIasi WX OCHITIae-
MOCTb. V3-1107 BOJIOKOH IIEPCTH BUAHBI BOJIOKHA
0a3anbTa ¥ KOPOJIBKH.

OcMOTp pa3HBIX MECT BBIIBIISIET PacIoiio-
KEHUE OTIENBHBIX BOJIOKOH IIEPCTH Ha MOBEpPX-
HOCTH 0a3aJIbTOBOI'0 BOJOKHAa M OTCYTCTBHE HX
KoHTakTa. HaOmiomaercss B HEKOTOPBIX MeCTax
BIIJICTEHHE BOJIOKHA IIEPCTH B BOJIOKHA Oa3albTa,
Ha CThIKe 0a3ajibTa C IIEPCThIO KOHTAKT OTCYTCT-
ByeT. BbIsBIIEHBI SIPKO BBIPa)KEHHBIE TPAHMLIBI
paszena mepcTd U 0a3aJIbTOBOrO BOJIOKHA.

B 30He ocbimaeMocTy 6a3abTOBBIX BOJIOKOH
oOHapyXeHa CLEIUISIEMOCTb IIEPCTSIHBIX BOJIOKOH
c wepcrbto. [loutn ananoruyHas KapTuHa HaOJIO-

Pucynok 5 — Ontuueckas
MHUKPOCKOITHSI KOHTAKTa

CUHTETUYECKHX BOJIOKOH
¢ 0a3aJIbTOBLIMU
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Pucynok 6 - Ontuyeckas
MHKPOCKOITHS KOHTAKTa
XJIOITYATOO YMaXKHBIX
BOJIOKOH C 0a3aJIbTOBBIMU

JaeTcsl IpU PacCMOTPEHUH B3auMopeiicTBus 0a3z-
aIbTOBOTO BOJIOKHA C CHHTETHMYECKUM BOJIOKHOM
(puc. 5) u ¢ XJIONKOBBIM (pHC. 6).

Ilo pesynmpraraMm  HCCIENOBaHWM, IO
COYETAaHUIO 0a3aJIbTOBBIX BOJOKOH C JPYTUMH
BOJIOKHAMH, MOKHO CleJlaTh BBIBOJ, YTO Oa3alib-
TOBOE BOJIOKHO HE CLEMJISIETCSl C HUMH, HpH
pa3MelIMBaHUH CHIIETCS.

IIpu coueranum 0a3aJIbTOBBIX BOJIOKOH C
JPYTMMH BOJIOKHaMu 0a3ajbTOBOE BOJIOKHO HeE
NOABEPTaercs CMEIIMBAaHUIO, 4YTO JIeNaeT He
BO3MOXKHBIM ITOJTy4€HHE HOBOTO MaTepuaia.

Opnako, 0a3anbTOBOE MUHEPAIFHOE BOJIOK-
HO SBISIETCS JOCTYIHBIM CBIpbeM U oOnajgaer
VHUKaJbHBIMA  CBOWCTBAMH,  OTBEYAIOIIUMHU
TpeOOBaHUSAM K MaTepHalaM TEXHUYECKOTO U
CHEUATBHOTO Ha3HAYEHUS], a TAK)KE YUUTBIBAS €T0
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HECUEIVIAEMOCTE € JIPYTMMH  BOJIOKHAMH,
HE00XOAMMO pa3paboTaTh KOMIIO3UT Ha UX OCHOBE
C  HCHOIB30BAHUEM  MECTHBIX  CBSI3YIOIIUX
BEIIECTB, YTO MTO3BOJIUT MPUMEHSTEH €0 B KAUECTBE
TEPMOCTOMKOI0 M TEIJIOU3OJUPYIOLIECTO CJIOS B
COCTaBe TPEXCIOUHOTO KOMITO3UIIHOHHOT O
Marepuana.

B cBs3u C  BBINICU3IOKEHHBIM  OBUIH
HCCIIEIOBaHbl TEMIIEPATYPOCTOUKOCTh, CTOMKOCTD
BO BJI&JKHOM M arpeCCUBHBIX CpeNax.

UccnenoBanus TemmnepaTypocTolkocTH Oa-
3JIBTOBBIX BOJIOKOH MPOBOUIINCH C IIENIBIO OMpe-
JICTICHHSI 00JIACTH TEMIIEPATypP AJIs IPUMEHEHUS X
B KQ4ECTBE BHICOKOTEMITEPATYPHOM

TETUTOM30JISIIIHH.

TemnepaTypoCTOHKOCTb OMpPEACIeTCs CIIo-
COOHOCTBIO COXPaHATh MPOYHOCTH IOCIIE TEIUIO-
BOIi 00paboTku. TeMIepaTypOCTOMKHMU CUUTAIOT-
Csl BOJIOKHA C IMOKAa3aTeleM MPOYHOCTH HE MEHee
30 % (tabmn. 3, puc. 7).

[puBeneHHbIC B Ta0.3 TAHHBIC TOKA3BIBAOT,
yro mpu HarpeBe A0 650 °C u mocnemyromiem
OXJIXKICHUH 0A3aJIbTOBBIC BOJIOKHA HE3HAYUTEIIBHO
CHHU3MIIH CBOIO TIPpouHOCTH (10 - 20 %). [pu gans-
HEHIIEM TMOBBIIIEHUM TEMIIEpaTypbl IMPOYHOCTh
pe3ko ymenbiraercs, a npu 950° C mpouHOCTH
cocraeysier okono 30 % or ucxoauoi. [1pu Temmepa-
type 1050 °C u Gosee BOJIOKHA pa3pyIatoTCs.

Tabnuna 3 — [Ipo4HOCTH BOJIOKOH BBIJIEp)KaHHBIX TIPH BBICOKHX TeMIIepaTypax

ITokazarens OcraTouHast IPOYHOCTH MOCIIEe TEPMOOOPAOOTKHU MPH
IIPOYHOCTH, temnepatype °C,%
% 200 | 400 | 600 | 700 | 750 | 800 | 850 | 900 | 950 | 1000
99,8 97,6 953|871| 786 |635| 54,1 40,1| 342|292 | 11,3

120

100

Ipounocts Pp, %
»
=

60 .

40

200 400 600 700 750

-
800 850 900 950 1000

Temnepatypa t, °C

Pucynok 7 — MI3MeHeHne IpOoYHOCTH BOJIOKOH TOCIIE TEIIOBOM 00paboTKH

Takum o0pa3oM, 0a3aabTOBBHIE BOJOKHA
(d=3MKM) MOTYT OBITH MCIIONIE30BAaHbBI B KAYECTBE
TEPMOCTONKOTO KOMIIOHEHTa B COCTaBE KOMITO3H -
[IMOHHBIX MaTEPHAIIOB.

i ycTaHOBJIEHUSI YCTOMYMBOCTH 0Oa3alb-
TOBBIX BOJIOKOH BO BIIQXKHOH cpejie ObLTa ompeje-
JIeHa TPOYHOCTh TPH PACTSHKEHHH, a TaKKe MpU
BO3JICHCTBUHU BIAKHOU CPEIBL.

HccnenyeMble BOJOKHA HWCIBITAHBI TIOCIHE
BBIEP)KKA BO BJIQXKHBIX YCIOBHUSAX C OTHOCHTENb-
HOH BIaXHOCTHIO Bo3nyxa 60 % um 98 £ 2 % B
TedeHue roaa. Pe3ympTaTel IPOBEIEHHBIX UCTIHITA-
HUH MPUBENEHHI B Ta0I. 4.

CpaBautensHas ctodkoctb Cy, % BOIOKOH
ornpenensack o popmyne 1.

C, =0,/0,, (1)

rIe 00- IpefieNl MPOYHOCTH BOJOKOH ITPH
pactsbxkeHuu 10 ucneitanus. Mlla;

0 u - Tpenen MPOYHOCTH BOJOKOH IpH
pacTsbkeHuH nocie ueneitanuii, MIla.
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[IpodHOCTh WCCIIEmyeMOro BOJOKHA TIOCIHE
BIIQ)KHOCTHOW  OOpa0OTKM  eme  JIOCTaTOYHO
BBICOKas.
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Ta6m/1ua 4 — N3menenue MPOYHOCTH BOJIOKOH ITOCJIC UX BBIACPIKUBAHUSA BO BIIAXKHOM cpene

HUcxonuble Yepes 6 Yepes 12 mecaues, Yepes 12
3HAYCHUS MECSLIEB, 0= 60% MECSILIEB
©=98+2% ©=98+2%
KONMYECTBO | § | 5. Ce, % 5, C,% 3, C.,%
BOJIOKOH MIla | Mlla MIla MIla
25 1011 | 934 95,3 914 88,4 723 71,5
C ucronp30BaHUEM OINTUYECKOM MHKPOC- ocranach 0€3 W3MEHEGHUH TMpH HOPMaJIbHON

KOIHMM HW3y4YeHa CTPYKTypa BOJOKOH IIOCIE
JUINTEJILHOTO BO3JICHCTBUS HAa HUX MOBBLIIIECHHOH
BiaaxxHocTH. CBEXEN3roTOBIECHHELIE BOJIOKHA UMe-
FOT MIaJKy0 TOBEPXHOCTh, KOTOpas MPaKTUUYECKU

Biaxkuoctu 62 % (puc.8).

[Tpu noBbItIeHHON BiakHOCTH 1098 + 2 %
Ha HEKOTOPBIX BOJOKHAX OOHAPYKEHBI HE3HAUH-
TenbHBIE Te(EKTHI, YKa3bIBAMOIIHE Ha paspyIicHre
UX TIOBEPXHOCTH.

0

PucyHok 8 — Ba3asnbToBoe BookHO (2500% yBenuueHwe): a - 10 HCTIBITAHMUI; O - OCTIe BBIICPIKUBAHKS BO BIAYKHOI cpejie

B TeueHue 12 MecsIeB.

C  yBenmWYEHHEM  TPOAOKUTEIHLHOCTH
BBIZICP)KUBAHMS BOJIOKOH BO BJIAXKHON cperme B
TeueHne 12 MecsIeB, CTOMKOCTh BOJIOKOH IIPH

Bnaxknoctn 60% cocraBuna 89,4 %, a mpu
Brnaxkaoct 98 + 2 % - 70,5 %.
II{emogecTONKOCTD OIlCHUBAJIACh (0]

U3MCHCHUIO ITPOYHOCTHU BOJIOKOH ITIOCJIC

JUTUTEIBHOTO BO3JIEUCTBUSI arpeCCUBHOM CpEIlbl.
Bonokna wucneiteiBamn B 2H pactBope NaOH
(Tabm.5). AHanmuM3 HNaHHBIX TIOKAa3bIBAeT, YTO
MPOYHOCTH JIEMEHTAPHBIX BOJIOKOH paBHa 900 —
1200 MIla, a npu BO3ICHCTBUU arpecCUBHOM
Cpepl UX MPOYHOCTh CHUKAETCS.

Tabnuua 5 — Mi3MeHeHre MpovYHOCTH BOJIOKOH TPH JUTMTENbHOM Bo3zeicteuu 2H pactBopa NaOH

Bun Hcxonueie IIpouHOCTh Ha pa3pbIB IPU BO3AECHCTBUU
BOJIOKOH 3HAYCHUSA IIENIOYHOH Cpefibl B TEUECHHE MecseB, %
dvem | & ,MIla | 1 3 6 9 |12 | 18 24
basanbeToBoe
3 1010 90 | 93| 102 |89 |71 |32 0
BOJIOKHO
B 2H pacrBope NaOH y 6a3zanproBoro A TaxKe aHAJH3 HCIIONb30BAHUS MIUHEPAIh-
BOJIOKHA B TIEPBBIN MecsIl 00pabOTKH TPOUCXOTUT HbIX HANOJIHUTEIEH TMOKa3bIBa€T, YTO OHHU

cHmkeHue ero mnpouHoctd Ha 20 %, a 3arem
TOBBIIIEHNUE IO MCXOTHOM. DTO SBJICHHE MOKHO
OOBSICHUTh, CKOpEe BCEro, TEM, 4YTO CHATHE
IeQeKTHOro TIOBEPXHOCTHOTO CIOS BeleT K
HEKOTOPOMY WX YIPOUYHEHHUIO BOJIOKHA.

[Ipy nnauTensHOM BO3IEHCTBUU IIETOYHOU
cpenbl B TedueHre 12 MecsieB MpOoYHOCTh 0a3aib-TO-
BBIX BOJIOKOH coctaBuiia 70 - 80 % oT MCXOIHOM, UTO
JIOKa3bIBAET BHICOKYIO IIENOYECTOMKOCTh BOJIOKOH.

Takum oOpa3oM, MPOBEIEHHBIE UCCIIEI0BA-
HUSI TIOJITBEPAUIIM BO3MOXKHOCTh HKCIIOJIb30BaHUS
0a3aJbTOBOr0 BOJIOKHA U U3AEJIMIl Ha €r0 OCHOBE B
Ka4ecTBE TEPMOCTOMKOI0 U CTOMKOrO K arpeccuB-
HBIM U BJIQKHBIM CpelaM KOMITOHEHTA.
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OTJIMYAIOTCSl pa3HOOOpa3ueM XHMMHUYECKOro Ccoc-
TaBa, UMEIOT PAa3JIM4Hble (U3UKO-MEXAaHUUIECKUE
CBOIMCTBAa, B TOM YHCJIE IUIOTHOCTb, YIEIBHYIO
MOBEPXHOCTh, popMy vacTHl U Ap. [8], HecMoTps
Ha pa3yindre XMMUYECKOr0 COCTaBa, OOJIBIIMHCTBO
MUHEPAJIbHBIX HAIIOJHUTENIEH HMEET BBICOKYIO
HOBEPXHOCTHYIO dHepruio [8].

AHanmu3  UCIOJIB30BaHMA  MUHEPAIBHBIX
HallOJIHUTENEH TaKXKe YKa3blBaeT Ha MX Ppa3Ho-
obOpazue B XUMHYECKOM COCTaBE M Pa3JIMuHBIC
¢du3nKo-MexaHu4Yeckue cBoiictBa [8], Bkitouas
IUIOTHOCTb,  YIENBHYIO TOBEPXHOCTb, (opMy
gactuy ¥ T.0.[8]. Hecmorps Ha pasnmuuus B
XUMHUYECKOM COCTaBe, OOJBIIMHCTBO MUHEPAIIb-
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HBIX HAIMOJHUTENCH 00JaJar0T BBICOKOH MOBEPX-
HOCTHO# 3Heprueid [8].
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GOEPMEHTTIK ITPEITAPATTAP KOHE OJIAP/IIH ACTBIKTbI OHAEYIEI'T POJII

{

U H KYPMAHBAEBA , K.C. HAPUEBA , A.A. ’)KEJIBJIbIFAEBA *

(AIMAaTBI TEXHOJIOTHSIIBIK YHUBepcuTeTi, KazakcTran, AiMatsl K., Tose 0u kem. 100)
ABTOP-KOPPECHOHICHTTIH 3JeKTPOH b momnTackl: indira_kurmanbaeva@mail.ru*

Maxanada acmuvikmovl o0HOEy Ke3inOe (pepmenmmik npenapammapovl KOAOAHY CATACHIHOAZLL MHCIHE
Kypamvinoa kcunanaza gepmenmi oap NovoNordisk ¢pupmacvineiy Pentopan 500 BG scane FungamylSuper AX
epmenmmi npenapammapnl, Kypamvina Kcunanaza dicone o-amunaza, Penicilliumcanescens, senu ¢umasa
Hezi3inoezi penicilliumcanescens pepmenmmi npenapammapul yHcaHe KYPAMbIHA 2EMUUENTIONA3A hepMmeHmmepiHiL
ocusinmolzol Kipemin Quest pupmacvinviyy Biobake-721 sycone Kypamvinoa uennionasa, f-enioKanasa, KCUaaHazy
epmenmmep reweni 6ap Llennoseupuoun I'20x hepmenmmi npenapammap mypaepi KapacmuvlpolizaH 2blIbLMU
scymoicmapza wiony oepinzen. Tymac acmuikman 0aitbln OHIM Aty Ke3inOe eKi Hezi3zi Maceneni 6o1in Kopcemyze
001a0bl:  OP2AHONIENMUKATIBIK, ~ HCIHE  (PUIUKA-XUMUANBIK — KACUEMMEPIH — HCaKcapmy  JHcIHe  HAHHBIY
MUKpoouonozuanslk Kayincizoicin apmmuoipy. Ocvl2an 0ailnanvicmsl ACMBLIKMGL OHOEY OapviCblHOA ACHMBIK,
WIUKI3AMBIHBIY KAYINCi30izin apmmulpy MaxKcamplHOQ acmuly WIUKI3AMBIHOAZLL ayblp Memanoapoviy, KypamblH
memeHndeny, HaH CAnACLIHBIY OUOI0ZUATBIK, KYHOBLIbIZbIH ADMMBIPY, PUIUKA-XUMUANBIK HCIHE OP2AHOTENIMUKATBIK,
KopcemKiuimepoi yxcaxcapmy yuiin hepmenmmik npenapammaponvl Koa0aHy Ke3oeneoi.

Herisri co3aep: ¢pepmenTTiK MpenaparTap, 6uaai, HaH, pagUOHYKJIMATEP, aybIp MeTaAJIIAP.
®OEPMEHTHBIE IIPEITAPATBI U UX POJIb B IIEPEPABOTKE 3EPHA

U H KYPMAHBAEBA* K.C. HABUEBA, A.A. ’KEJIB/[BIBAEBA

(AJIMATHHCKHUI TEXHOJOTHAYeCKHil yHuBepcuTeT, Kazaxceran, r. Aamatsl, yJ. Tose 6u 100)
DnekTpoHHas oYTa aBTopa-Koppectonaenta: indira_kurmanbaeva@mail.ru*

B cmamve npedcmasnenst pepmenmusie npenapamer Pentopan 500 BG u FungamylSuper AX ¢upmu
NovoNordisk ¢ oonacmu npumenenusn pepmenmusix npenapamos npu oopadomye 3epna u cooeprcaujue gepmenm
Kcunanasy, epmenmuvie npenapamer  penicilliumcanescens wa  ocnosée  Kcunawazl U o-aMuaa3bl,
penicilliumcanescens na ocnoge gumaswi, biobake-721 pupmur Quest u codepicauwjue yennionasy, f-enroKanaszy,
npeocmasien 0030p HAYUHBIX PAOOM, 6 KOMOPBIX PACCMOMPEHD 8UObL ePMEHMNBIX RPENAPAmMos Yean08UPUOUH
I'20x ¢ komnnexcom ¢hepmenmos kcunanazy. Ilpu nonyuenuu z0mo6ozo npooyKma u3 uenbHo20 3epHA MOMCHO
6b10eIUMb 08¢ OCHOGHbIE NPOOIEeMbl: YIyUUieHUe OpPZAHOIENMUYECKUX U QUIUKO-XUMUYECKUX CB8OIICME U
nosvileHue MUKPOOUON0ZUNECKOU De3onachocmu xaeba. B ceazu ¢ ymum 6 yenax nosvluenus 6e30nacHocmu
3ePHO6020 CHIPLA NPU NEPepadomKe 3epHa NPedycCMampueaemca npuMeHeHUue HepMeHmMHBIX NPenapamos O
CHUMCEHUA COOEPHCAHUA MANCETIBIX MEMAIO8 8 36PHOBOM ChIPbE, NOBbLUUEHUA OUOI02UYECKOl UeHHOCU KaYechea
Xneoa, yiyuuienus U3UKO-XuMU4ecKux u opzanoienmuieckux noKazameneil.

KiroueBble cjioBa: (pepMeHTHBIE NPeNapaThl, MIIEHUALA, XJ1e0, PATMOHYKJIM/bI, TSKeIble MeTAJLIbL

ENZYME PREPARATIONS AND THEIR ROLE IN GRAIN PROCESSING

I.N. KURMANBAYEVA*, ZH.S. NABIYEVA, A A. ZHELDYBAYEVA

(Almaty technological university, Kazakhstan, Almaty, str.Tole bi 100)
Corresponding author e-mail: indira_kurmanbaeva@mail.ru*

The article presents the enzyme preparations Pentopan 500 BG and FungamylSuper AX by
NovoNordisk in the field of application of enzyme preparations in grain processing and containing the
enzyme xylanase, enzyme preparations penicilliumcanescens based on xylanase and a-amylase,
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penicilliumcanescens based on phytase, biobake-721 by Quest and containing cellulase, f-glucanase, a
review of scientific papers that consider the types of enzyme preparations of celloviridine g 20x with a
complex of xylanase enzymes was provided. When obtaining a finished product from whole grains, two
main problems can be identified: improving the organoleptic and physico-chemical properties and
improving the microbiological safety of bread. In this regard, in order to improve the safety of grain raw
materials during grain processing, it is planned to use enzyme preparations to reduce the content of heavy
metals in grain raw materials, increase the biological value of bread quality, improve physical, chemical

and organoleptic indicators.

Keywords: enzyme preparations, wheat, bread, radionuclides, heavy metals.

Kipicne

TakpIpbITHl TaHJAYBl JAJMEKTEY, MaKCaThbl
MeEH MiHJeTTepi

JKbu1 caiiblH SKOJIOTHSIHBIH HAIlapJaysbl,
aJlaM ar3achlHaH aybIp JKOHE PaJMOaKTUBTI METaJI-
JIapabl IIBIFAPY Macerneci OyKil ajemjae ©3eKTi
OoJbIn TaObUTAIBL. AJAMHBIH OHJIPICTIK KbI3METI
ayblp 3apjanrtapra oKeJeidi, SFHU IIJIaHeTa-HbIH
9KOJIOTHSIJIBIK, JKYHECIHIH YJIbI 3aTTapMEH JIaCTaH-
ybel. Kopinmaran opTaHbl Kopray, aypyJapibiH
QIIbIH aJly JKOHE XaJIBIKTBIH JICHCAYJIBIFBIH
HBIFAATY OYKLI aJieMJIeri ©3eKTi Maceneaep iy 0ipi
Ooneim  TaOpwiamel. byn  typreima  Kazakcran
Pecrrybnmukacel MEH OTaHIBIK FajdbIMIAp YIIiH €H
aJJbIMEH SKOJIOTUSIIBIK KOJAWChI3 aiMaKTa Typa-
TBIH XaJIBIKTBIH [I€HCAYIIBIFBIH CaKTayFa OarbIT-
TarFaH MIHIASTTEPAl MIenry 0acThl MOceNIe OOJIBII
TabeuTazs! [1].

Kazipri yaxpiTTa Kazakcran Xamkel Kerr
HEMece a3 JPpexene Cy, TaMakK, OHEPKaCim
OHIMJepl apKbUIBI PAaTUOHYKIUATEPMEH JKHi
Ke3Jecesi JeceKTe 0omaibl.

AnaMm ar3acelH OCIMIIK TaJIIBIKTaphIMCH
KaMTaMachI3 eTyeri 0acThl poll IoHI JaKbpUIIapFa
Oepinmemi. ACTBIKTaFrbl OWOJIOTHSUIBIK MaHBI3IbI
KOCBUTBICTAp (IMETABIK TANIIBIKTAp, JOpYMEHIED,
MHUKpPOIJIEMEHTTEp,  (epMeHTTep,  aKybI3aap)
SMOpPHOH MEH alleipoH KaOaTBIHBIH OMipIIK
Tingepinae  OemiHemi. [oHmi  yHTaKTaymbiH
JOCTYPIIi cy10anapbIMeH OJiap ajbIHBIN TaCTalabl
JKOHE HAaHHBIH XUMISUTBIK KYpaMbl acCTBIKIIEH
caNpICTBIpFaHAa enayip TemeHneiai. Ocpiran
0aiiIaHBICTBI, UHAYCTPHANBI JAMBIFaH €JIep.IiH
TYPFBIHIAPBl apachlHAA TYTAaC AaCTHIK HETi3iH[e
HaHHBIH apHaibl COPTTAPBIHBIH TaHBIMAJIBIFBI
apThIN KeTei.

AnaM ar3achIHIAFBl CIHIPUIMEHUTIH ©CIMIIiK
TANMIBIKTAPBIHIA IIEJUTIONI03a, TEMUIIEILTIN03a,
MEHTO3aHap JKOHE JUTHUHHEH TYPATHIH KelleH
0ap. bamnactel 3aTTap amam ar3achIHbIH (IIEKTiH,
KapBIHHBIH, OHEIITIH) TOJKU >KUBIPHUTYBIHA 9CEp
eTy YIIIiH Ka)KeT JKoHE 3aT aJIMacy Ke3iH7e YHEPTust
IIBIFBIHBIH KYIIEHTE, yIbI 3aTTapabl OalinaHbic-
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THIpaJbl JKOHE OJNIAPJBIH aF3aFa 3USHIBI 9CEPiH
azadTajipl. AJjaiiia, acThIK HAHBIH OHJIIPYIeri
JKQJIIbl TEXHOJIOTHSIIAP JIOHJErT OUOJIOTHUSIIBIK
KYH/IbI KaOBIKTap bl ajiblll TacTaylbl KapacThIpa-
JIbl, OUTKEeHI epecKen KaOBbIKTapAblH OOy
JKOFapbl (PU3UKA-XUMUSJIBIK KOHE OPraHOJIeTHKA-
JIBIK KOPCETKILITEPi Oap HaH aly/abl KHbIHIATA/IbL.

Tyrtac acThIKTaH IalbIH OHIM aly Ke3iHie
€Ki Heri3ri MaceseHi Oein kepceryre OoJaibl:
OPTraHOJICTITUKAJIBIK ~ KOHE  (PU3HKA-XMUMHUSIIBIK
KacHeTTepiH KaKcapTy >KoHE HaHHBIH MHUKPOOHO-
JIOTUSUTBIK KayIlCi3/iria apTTeipy [2].

Kazipri yakpITTa acTBIK ITUKi3aTBIHIAFHI
aybIp MeTajjap MeH paJuoHyKIUATEePAl TOMEeH e-
Ty TOCULAEPIH 93ipiieyre »KEeTKUIIKTI KOHLT O6JIiH-
oeiimi. Kemnreren 3epTTTey *KYMBICTAPBIHIA AYBIP
MeTaJIIapAbIH MOJIIIEPiH a3mamn a3aiTyra MYMKIH-
JIiK OEpeTiH aCTBHIKTHI Ta3apTy JKOHE XYY CHUSKTHI
TEXHOJIOTHUSIIBIK OICTEpPMEH FaHa YHJIeCeI.

OchIFaH 0aJIaHBICTHI, TaFaM OHIMICPIHICT1
aybIp MeTaNAapAblH KYpaMbIH a3aiiTy ymrH dep-
MEHTTI IpenapaTTapabl KOJIIaHy oTe 63eKTi OO0IbIT
TaOBUTANBI, COHBIMEH KaTap ar3aHbl ecCIMIIK
TaJIIBIKTAPbIMEH KaMTaMachl3 eTyzeri 6acTel pei
aCTBHIK OHIMJIEpiHE, aTall aiTKaHaa Oumai ToHIHIe
KaMTBUTFaH OapiblK OMOJOTHSIIBIK KYHJIBI 3aTTap-
IBIH KypaMblHa OalJIaHBICTHl TaFaMIBIK KYHIIBI-
JIBIFBI )KOFAPBI, SFHA TYTAC IOH1 HAHIA Ke3/IEeCei.
OciMIiK  IapyallbUIBIFBIHBIH,  OKOJOTHSUIBIK
Kayirciz eHIMiH ajy Macelieci aybul mapyalibl-
JBIFBl  TIMKI3aTBIH KalWTa OHJeY MaceleciHeH
aXbIpaManpl.  AyBUIIIAPYAIIBUTHIK ~ KCITOPBIH-
JAPBIHBIH, JKOHOMUKAIBIK JaF/IapbIChl JKaFmai-
BIH/IA arPOXUMIUIBIK KypajJapMeH arpoIeH03-
Jlap/ia JacTaynibl 3aTTapIbIH KUHAITYBIH OOJIBIP-
May MYMKiH emec. COH/IBIKTaH aybUIIIapyaIblIIbIK
MIMKI3aTBIH OHJACYNIUIep INWKI3aT TIeH TaFaMm
OHIMJIEPIHJIETI ayblp MeTaNAapAblH KYpaMbIH
TOMEHJIETY/IH OalamMa >XOJIaphIH 13/Ieyl Kepek.
Ayplp Meranmap JOHII Jakpuimapnaa  Oipkernki
OeninOeial KoHe IMOPHOH MeH aneipoH KabaThl-
HBIH OMIpIIiK TiHIEpiHAe OackiM  Oomasbl.
OciMIiKTepAiH *Kacyma KaObIpragapbl METaKCHII-
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I, KapOOKCWIIIII JKOHE IKCTPAISIUTIOJISPIIBIK
KYpPBUTBIMHBIH O€TiH OenceHaiperin 6acka TonTap-
JIBIH apKachlHJa METaJUT WOHIAPBIHBIH OipHele
per ajcopOUMsICHl MEH JeCOpOIUsAChIHA KAaOLIeTTI.
ACTBIKTBIH 0acThl aHATOMHSUIBIK OOIIKTEpiH
0eilyre CyYpBINTHIK YHTAKTay TEXHOJOTHSICHIH
KYPrizy ajaMm YIIiH 3USHABI 3aTTapAblH €H a3
Menepi 0ap TamMak OHIMJIEpIH ajxy MiHACTIH
IICMIETIH CUSAKTHI. AJlalijja, COPTTBIK YHTaKTay
KE3iHJIe JIacTaylllbl 3aTTapMeH Oipre JIopyMeH-
JIepAiH  kem  Oejiiri, OHOreHIIK MUHEPAJIbI
3JIEMEHTTEP, JUETAIBIK TaNIIBIKTAp, MAaHbBI3/IbI
AMUHKBIIIKBUIAAPHI, aKybI3Jap aibiHalbl. Tazap-
TBUIFAH ~ OHIMJICP/Al, COHBIH IIIHAE JOHII
JMaKbUIAApIbl  KOJJAaHYy OpKEHUET  aypyJiapbl
(ceMi3lik, aTepOCKIepO3, KaHT Juaderi >KoHE
Oackayiapbl) KeHIHEH TapajFaHibIKTaH (U3HO0JI0-
IUs JKOHE TaMaKTaHy TUIMEHAChl CajlaChIHIarbl
Jopirepiiep MeH MaMaHIapblH ajlaH1ayIbLIbIFbIH
apTTeipas! [3].

ACTBIKTAaH JaWbIH OHIM allylaFrbl KaJIITbI
TEXHOJIOTUSIAD JIOHHEH OWOJIOTHUSJIBIK — KYHJIBI
KaOBIKTap/Ibl aJIbIIT TACTAy aPKbLJIbI HEMECE aCThIK
MaccachblH yCaKTayablH KbBIMOAT oficTepiH Kapac-
ThIpaabl. COHFBI YaKbITTa OMOXUMUSITBIK OHIACYI1
KOJZaHy JKoHE TYTac JIOH/IepeH AalbIH OHIM aTyza
(hepMeHTTIK TpemapaTTapabl KOJJTaHy Mocereci
3epTTEYIIUICPAiH Ha3aphiH KoOipeK ayaapy/ia.

OpTypiai ¢epmentrik mpenapartap (PII)
Ommaii moHI KeOeriHiH KpaxMayIbl eMec IIOJIH-
caxapuiTepiH THAPOTU3NCHII JKOHE OJapAbIH
CIHIMAUTICIH e19yip apTThipaThiHbl Oenrimi [4].
depMeHTTEp €H alIBIMEH acKa3aH-IIIeK JKOIAaphl
(hepMeHTTEpiHIH KBI3METIHE ocep eTeTiH Oumai
TIoH1 KeOeTiHiH aneipoHapl KabaTelHA ocep eTemi
JKOHE aJelpoH KabaThl aKybI3JApBIHBIH CiHIMII-
JTiH apTThipazpl. HaH micipyae IUTOTUTHKAIBIK
ocep KepceTeTiH QepMeHTTep/li KOIJaHy COHIai-
aK CTYKTypaHbl KaKcapTyFa >JKoHE OHIMHIH
KOJIEM/Ii IIBIFBIMBIH YJIFAWTyFa BIKIA erei [5].

ACTBIK eHIMAEPIH OHIeY Ke3iHIe KOITereH
FABIMAAPABIH (EPMEHTTIK TIpenapaTrTapabl Koi-
JMaHy apKbUIBI AacTBIK JKOHE acCTHIK IMUKi3aT-
TapbIHBIH ~ KAyillCI3[MIriH  apTTepy  OOWBIHINA
KYMBICTaphIH Kepyre Oomanel: XmeneBa E. B.,
Pumapesa JI. B., Cepba E. M., Cokonosa E. H.,
bopuesa IO. A., Urnatos H. U., Kopsukuna C. 1.,
KysneunoBa E. A., I'ynsaesa E. B., Mumyctun E. H.,
Ilomangora P. [I., Iloxsaxosa C. Il., AtaeB A. A.,
Conmonoga JI. C. O. M. IIpurapuna.

Comnpaii-ax, KeJecien FajipIMJapaa:
AntoHoB B.M., Koszybaesa JI.A., Kopsiukuna C.
4., Kyspmunckwii P. B., Jlabyruma H. B,
Ilomangoea P. /1., Pomanos a. c., Pocisakos 10. @,
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Canuna T. B., Yepnsix B. f., lllepbarenko B. B.
JKoHE OacKaap/bpIH 3epTTEyJIepi IOH/I1 HaH-TOKAII

OHIMICPIH OHHAIPY MOCceleciHiH  KeKelereH
ACIEKTIIePiH LICIIyTre eeyJli Yiec KOCTHI.

b.Y. baiixomkaeBanbiH, A.C. T'uHCOyprriH,
I".A.EropoBTHIH, E. /L. Ka3akoBThIH, H.II.
Kosmunanwei, FO.H. Kongpateeprin, B.IL
ManuHaHbIH, JLLU. MaunuxuHaHbIH, JLA.
Tpucesarckuiigin, H.B.  Lyrnenkansy, T
lpionkoBanby, T.b.  LpranoBambm, [.I.

KOcynoBaHbIH jkoHEe OacKamapiAblH >KYMBICTAphI
aCTBIK TIGH aCTBIK OHIMJAEPIIH KayilcCI3airia
apTTBHIPYFa BIKMAJ ETETIH jKaHa TEXHOIOTHUSIIAP]IBI
a3ipiieyre apHaJjFaH.

MyHzai FEUIBIMH )KYMBICTApFa LIOJTY XkKacay
TYTaC JOHHEH JKacajiFaH acThIK OHIMIepiHaeri
aybIp MeTaJIap/blH KypaMbIH a3alTy 9JicTepiHe
KOIl KOHLI O6JIIHETIHAIrH KepceTei.

3epmmey mamepuanoapuvl men 20icmepi

FoutbiMu  3eprreyneplie KeNnTipiireH Maii-
MeTTepre cyldeHe OThIPBIT epMEHTTIK MpernapaT-
TapbIHBIH TYPJIEPl KAPACTHIPBUIIBI J)KOHE aCTHIKTHI
OHJICY/IC OHIMJIEPIHIH KaYINCI3IIriH apTThIPy YILiH
acTBIK  INUKI3aTBHIHAAFBl  aybIp  MeTaJIJap.bIH
KypaMbIH TOMEHIeTy MakcatbiHaa llemmamroke
(hepMeHTTIK Tperaparhl naiIanaHbUIbL.

ACTBIKTBI ~ BUIFQIIAHABIPY  OapbICHIHIA
Hemnantokc GepMeHTTI IpenapaTbiH MaiaaaaHbl-
JIBIT, ACTHIK MIMKI3aTBIHIAAFHl ayBIp METaIapIbIH
KYpaMbIH TOMEH/IETY aTOMJIBIK — a0COpOIUSIIBIK
9IiC apKBUIBI KYPTi3LIIi.

ATOMABIK — abCOpPOIUSIIBIK oic — KYpFaK
HEeMece CyJibl KYJIASHIIpY TOCUTIMEH ©HIMIl
MUHEpaJIN3aIisiay >KoHE JKallblH aToM abcopO-
IASICHl  OMIiCIMEH MUHEpan3aT epiTiHAiCIHAET]
3JIEMEHT KOHIEHTPAIMACHIH aHBIKTay apKbUIBI
JKYy3€ere acajpl.

Homuosicenepi scane onapovl manxwliay

Byn kymBICTBI Ky3€ere acelpy YIIiH
AKCTPALICILTIONSIPIB  aICOPOSHTTEPAI KOK YIIiH
KOJIJIAaHBLIATHIH IIeJUTIONI03a HETi3iHjeri Omokarta-
TMU3aTOPJIapAbl KOJNAHBUIFAH CHUSKTH OMOTEXHO-
JOTHSUTBIK ~ OMICTepAi KOJNJaHy IePCIeKTHUBTI
Oompin TaObuanpl. bipiHmiigeH, Oy memuTrono3a
(huOpuIIIaNapelHBIH  JKEPTUTIKTI  KYPBUTBIMBIHBIH
e3repyiH JXoHE JKOWBLIYBIH KaTaJuu3AeHTIH Qep-
MEHTTEp, UeIUTI0NI03a  MHUKPOGUOpHILIaIaphiH
JKacymia KaOBIpFaChIHBIH MaTpUIaChIMEH Oaiina-
HeICyaH Oocatanpl. OUTHHHIH  BIIBIPAYBIH
KaTaJIM3AEHTIH ¢bepmentTep, COHJaii-aK
FeMUIE/UIION03a  MEH  NeKTHHAI  Oy3aThiH
(depmentTep OombIin TaObLIa B! [6].

Xwmenesa E. B., Ky3znenosa E. A., Kopsiukuna
C. S1. cusIKTHI FaNbIMAAPIbIH FBUIBIMHU KYMBICTAPBIHA
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LIOJTY JKacalbIHABI. bys skymbicTapaa Oupai, Kapa
Ounai >xoHe TPUTHKAIIE TOHACPIHIH KEMIC-KUICK
KOHE TYKBIMJBIK KaOBIKTApbIHBIH KYPBUIBIMBIH
@3repTy YILIIH ayblp MeETalAapAblH KypaMblH
TOMEH/ICTY MaKCaTBhIH/Ia LEJUTIOJIONUTHKAIIBIK 9cep
eTeTiH, IFHU KypaMbIH/a KCUIaHasza GepmenTi 6ap
NovoNordisk pupmaceiabiy Pentopan 500 BG sxoHe
FungamylSuper AX d¢epmMeHTTi TpenapaTTapsl,
KypaMbIHa KCHUJIaHa3a yoHe o-ammiiaza, Penicillium-
canescens, SIFHU (uTaza HeriziHzaeri penicillium-
canescens  ¢epMeHTTI mpemapaTrTapbl  KOHE
KypaMbIHa TeMHUIIeIUTIoNa3a epMEHTTEPIHIH KUbIH-
TeIFBI KipeTiH Quest ¢upmaceinbie Biobake-721
KOHE KyYpaMblHIa IIeJUIioNasza, [-TJIoKaHasa,
kcuianasy epmentTep kerrexi Oap LlemoBupuamun
I20x ¢epMeHTTIK mpemapaTTapbl KOJJIAHBUIIHI.

depMeHTTIK  TperapaTTap acThIKTBl — Ta3apTy
(bLTFAIIAHIBIPY) CATHICHIHIA KOMIAHbUTFaH [7].
Artan  aliTKaHgza, E.B. XMeIeBTIH

«Pa3paborka croco0OB MOBbIIIEHHs Oe30MacHOC-
TH xJieba U3 [eJIOro 3epHa MIIEHUIIBD) )KYMBICHIHIA
pentopan 500 BG, Fungamyl Super AX, Biobake-
721 xone Uemnmosupumua [20x depMeHTTIK
mpenaparrap TYPiH KOJMAaHYy Ke3iHIE acCTBHIKTAaFbl
aybpIp MeTaIIap MEH PaOHYKIHATEP MOJIIICPIHIH
TOMEHCYiH KepyTe O0mabl.

E.B. XmeneBaHbIH *KYMBICBIHBIH HOTHXEIE-
piHe TIONMy jKacall OTBIPHIN, OapibIK KOJIa-
HBUTATBIH (EPMEHTTIK MpenapaTTapAblH ITHIET]
eH Ttumimmici LlenmoBupuanH mpenapatsl eKeHIH
Kepyre Oomazpl. OCBI MpemapaTThH KaThICYBIMEH
ACTBIKTHI BUIFAITAH/IBIPFaH KE37Ie ayblp MeTaaap
KYpPaMbIHBIH TOMEHJEreHiH Oaiikayra Oomajpl,
SFHA OHJIEIMEreH aCTBHIKIIeH CaJBICTBIPFaH/aa:
KOpFaceiH — 36,7%, uukenb — 47,6%, MBIPBIIT —
25,3%, mbic — 18,0%, 1ie3uit 137 — 9,2%, crpoHiiuit
90 — 10,9%. ®epMeHTTEPAIH KEMICH/1 >KUBIHTHIFBI
Oap Oyn mpemapaTThiH THIMALIIT TOHHIH XKeMic
JKOHE  TYKBIM  KaOBIKTapbl  KYPBUIBIMBIHBIH
HEFYPIIBIM TepeH Oy3bUIybIMEH TYCIHAIpiIeni,
COHBIH HOTHXKECIHJE IEJUTI0NIa3a MHKPOPUOPIII-
Janapsl ayblp MeTajuaap MeH PaJauOHYKIUATEPIiH
CBIPTKA IIBIFybIHA JKOHE ONApJIBIH CYWBIK (hazara
MUHpPANUACHIHA BIKIAI €Te OTBIPHI, JKacylia
KaOBIPFaCHIHBIH MaTpUKCIMEH OaliylaHBICTaH
6ocarteurran [8,9,10].

E.A. Ky3HeuoBanbly «IIpuMeHeHUE KOMII-
JIEKCHOTO (DepPMEHTHOTO TIperapara Ha OCHOBE
(hMTa3El IPU TIOJATOTOBKE 3€pHA MIIEHUIBI U PXKH
JUIS TIPOM3BOJICTBA 3EPHOBOTIO XJieOa» FHUIBIMU
JKYMBICBIHBIH HOTHXKeECiHAe ¢uTasza HeriziHmeri
Penicillium canescens ¢gepMeHTTIK penapaTbHbIH
OHIMHIH OHOJNOTHSUIBIK KYHIBUIBIFBIH apTTHIPY
XKoHe OuJail AoHAepl MeH Kapa Ouaaijan ajublHFaH
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HAHHBIH CalacChIHBIH (M3UKA-XUMHSIIBIK KOHE
OPTaHOJICTITUKAJIBIK ~KOPCETKIIITEPiH JKaKCapTy
YIIiH KOJIZIAHBUTATHIHIBIFbI KOPCETLITCH.

Penicillium canescens ¢epmenTrik mpemna-
PATBIHBIH OHTAWUJIBI MOJIIICPIH TaHAIBIHFAH Ke3/1e
(tmicti Oumpmaét nmominiH MaccacekiHaH 0,09 xone
0,15% - nmer kypanel) QepMeHTTIK mpenapar
KCIICHIHIH CHHEPTUSUIBIK oCepl  HOTHIKECIHE,
aCTBhIK KaOBIKIIACHIHBIH JKaCyIIajblK KaObIpFa-
JIAPBIHBIH KpaxMaJjJbl eMeC IMOJIMcaxapuaTepiHiy
TOJIBIK ~ BUIBIPAl  OTBIPBIN, KyJIay CaHBIHBIH
KepceTkini  TeMeHxaehai. dwura3  HerisiHzeri
(epMeHTTIK TpemapaTrrTap KeMipCylaplblH aMH-
Ja3a KellleHiHiH canalblK CHIIaTTaMalapblHa KOHe
HAHHBIH  KYPBUIBIMJIBIK-MEXaHUKAJIBIK ~ KaCHET-
TEpiHe aCep €Till, CaKTay MEP3IMiH y3apTyFa bIKIal
ereTiHi epekiie kepcerinren [11].

Keneci C.f. Kopsukunnig «[Ipumenenue
(bepMEHTHBIX  NpenapaToB  IMTOJUTHYECKOTO
JEWCTBUSL TIPU TIPOU3BOJICTBE Xjieda W3 IIENOro
3epHa» FBUIBIMH JKYMBICBIHA TOKTajla KETETIH
ooncak, pentopan 500 BG, Fungamyl Super Ax,
HemmoBupuann xone ['emuniemronas hpepMeHTTIK
mpermaparTap TaHAAJIBIHFAHBIH Kepemi3. MymHmaii
(hepMEHTTIK IpenaparTap bUIFAIAaHIBIPY KE3iHIe
ACTBHIKTBIH Ta3 TY3UTy KaOuIeTiHe OH ocep eTeTiHi
koHe llemnoBHpHUIWHII €HTI3y Ke3iHIe acThIK
MacCachIHBIH ra3 TY31UTy KaOUIeTiHIH enoyip apTybl
OHBIH (hPepPMEHTTIK KYpaMbIMEH TYCIHIIpiIel.

Ocpuraifima,  QepMeHTTIK  Ipermaparrap
ACTBIKTHI BUIFAJIAHABIPY KE3IHJE IEIUTIOI03aIIbIK
ocep eTYIIH AacCTBIK MAaCCACBIHBIH KYPBUIBIMIIBIK-
MEXaHHMKAIBIK ~ KACHETTepiHE  OHE  acThIK
MAacCaChIHBIH (DH3UKA-XUMHUSIIBIK KOPCETKIMITEPi-
He OH ocepi anpIKTanran [12].

JKorapeina KepceTiireH FhUIBIMH 3epTTey
JKYMBICTaphIHA IIONY Yacail OTBHIPBIT (hepMeHTTi
npenapaTTapblH  acTHIKTBI  BUIFANAAHIBIPYIA
KONJaHBUIFAaHOA €H THIMII ocep KepCceTKeH
HemnoBupuama [20x mnpemapatsl  OalKammb.
Cebebi, cy MeH TeMIepaTypaHbIH 9CepiHEeH
(hepMEHTTIK TIpenapaTThlH KaTHICYBIMEH IIOFBIpP-
JapIBIH JKEKe TaJIIbIKTapra OeiHyl KYpeTiHiH
KOPCETTi.  DKCTPALCIUTIONAPIBIK  KYPBUIBIM/IA
KeNTereH OOWJBIK y3urmicrep Oaiikamampl, KehHoOip
TaJIIBIKTap OYTiTin, maiiaa OoiFaH mamakTapMeH
TONBIIT KETyl MYMKiH, KOpIIi TaJIIbIKTap/bIH
JKOWUBUIFAH ~ CBIPTKbI ~ KaOaTTapblHAH  ACThIK
KaOBIKTApBIHBIH IEJUTI0N03a KOMITOHEHTTEPiHIH
KOJJICHEH Tiricrepi TUAPOMU3IEHTIH (akTop-
JMapJbIH OCepiHEH aWlTapibIKTall —e3repicrepre
YIIBIpaJbl, COHABIKTAH OCHl MOHIAp aicOpOIHs-
JAHFAH  KYPBUIBIMBI  JICCOPOIMSFA  VIIBIPAYHI
Mym™mKkiH [13, 14].
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Bi3 kyprisreH 3eprreynepae Ion OCHIHIAM
[13, 15] uemmronuTTi acep kepcereTin Llemmontoke
(bepMeHTTI TpemapaThl TaHIAJBIHBIIN, ACTHIKTHI
BUIFUIIAHJIBIPY/Ia CHTI3y acThIK JOHIHIErT aybIp
MeTajuiiap KYpaMbIHBIH TOMEHACYIHE OKeN/Ii.
Hemek, LlemnoBupumun xoHe Ilemnomoke ¢ep-
MEHT MpenapaTTapbiHbIH KaOBIK KYPBUIBIM/IAPbI-
HBIH MaKepalysIChl )KoHE COMOOMIN3AIINS IPOLIeC-
Tepi JoHIEp KpaxMalibl eMeC MOJIMCaXapuaTep IiH
MoJIeKyJiajapbIMeH OallaHbICKaH ayblp MeETajll-
Jlap MOHJIAPBIHBIH JecOpOIUsCBIMEH Oipre XKYypei.
Hotwxkecinae ayblp MeTauiap HOHAAPBIHBIH
KOHIICHTPAIMACBIHBIH Tele-TeHIIr CyHbIK (a3ara
AYBICHII, CHIPTKA IIBIFAPBUTYBIMEH TYCIHIIPiIET.

Hemmomoke — KypamblHAa Leutoiasa, f3-
IJII0OKaHa3a, KCuiaHaza (DepPMEHTTIK KelieHi Oap
npenapar Ooibim  TaOBIaABl.  bumail  moHIH
Lemnomtoke pepMeHTT] IpenapaTbIMeH bUFaJIaH-
JBIPY Ke31H/e, Oumai ToHIHIH ChIPTKbI KAOBIFbIHAH
aybIp MeTayiaapsl Oejin mbiFapaasl. CoHmak-ak,
(dbepMeHTTIK mpernapaT KypaMbIHIarbl KCHJIaHa3a
oCepiHeH, LEJUTI0I03aHbIH KOPFaHbIC KAaOAaThIH 1A bl
— KCWJaH THUAPOIU3ICHEAl JKOHE IEJUII0I03a
(dhepMmeHTIHE TE3 KETKI3LIim, P-TIIFOKaHa3ara ocep

eTyli UEeJUTI0NI03aHbl KeMipcyapra bIAbIpaTabl.
Hotmxecinge MoHocaxapuarep MeH Aucaxapui-
TEPIiH KUHAKTAIYbl XKYpeli, Ojlap alllbITKbIFa
KOCBIMIIIA KOPEK PETiHAC KOCHIMIINA 00Jajnl, OyJI
AJKOTOJIB/II aIlIBITY MPOIECIH KYIIEHTenl KoHe
rasaplH TMadjga OoiyblHA oKeledi. ACTBIKTaH
JKacaJiFaH HaH OHIMJICPIHIH MHKPOOHOJIOTHSIIBIK
KayilCi3AiriH  apTThIpy JKOHE AaHTHOKCHUIAHT-
TapMeH OalbITy YVIIIH [EJUIIOJ03aJbIK  dcep
KOpCEeTeTiH (epMEHTTI mpenaparTapblH OCIMIIK
IIMKI3aTTapbIMEH OIipre acThIKTHl  bUIFAJaH-
JBIPYZIa OHTAMIIBI acep KopceTel, COHBIMEH KaTap
ACTBHIK KaOBIKTAPBIH KYMCapPTyFa KOMEKTECEII.
3eprrey OGapoichinga Llemnontoke dhepmeHT-
Ti MpenapaThbHbIH THIMJI MOJIIIEP] TaHIAJIbIH]IbI,
SFHH ACTHIKTHI BUIFAJIAHIBIPY KE3CHIHAE acThIK
MmacccacbiHad 0,05% wmemmepi Kypaabl. ACTBIKTBI
purFaIaHaeipy 23°C (6enme TemrmepaTypachiHaa)
TemIiepatypacbiHga  okyprizingi.  Llemmonroke
(epMeHTTI TpenapaThIMeH aCTBIKTHl bUIFAJIJIAH-
IbIpy 6, 12, 18, 24 yakpIT apajbIFbIHIA XKYpriziie
OTBIPBII, OCBI IIPEHAPATThIH KATHICYBIMEH aCThIKTBI
CYJNaHJBIpy Ke3iHje: KaJMUH >KOHE KOPFACHIH
KypaMBIHBIH ToMeHeyi Oatikanas! (Kecre 1).

Kecre 1 — AcThIKTHI BUTFaIganAbIpyaa Llennomoke GpepMeHTTIK IpenapaThiHbIH OMAaiaFs! ayblp METALAAPIbIH Tapary

Jopexecine acepi

Ne ATtaysl Kanmuii Mr\kr
Oakpuiay 6c 12 ¢ 18 ¢ 24 ¢
1 | Hemmomoke | 3,36+ | 3,34+ | 238 +|238 +|1,97+0,01
(epMeHTTIK 0,01 0,01 | 0,01 0,01
MpenapaThl Cauner Mr\kr
OakpLiay 6c 12 ¢ 18 ¢ 24 ¢
336+ | 326+ | 289 *|236 *|215+0,01
0,01 0,01 | 0,02 0,01
AnpiHFaH  HoTwkenepaeH — Llemmomokc SFHU OWIAWIBIH OJKYMcaK OONysl VINIH e

(hepMeHTTi IpenapaThiH YaKbIT apajbiFbl OOHBIHIIIA
ACTBIKTHI CYJNaHIBIPyJa KOJNIAHBUIFAHIA, aCTHIK
MVKI3aTBIHIAFBl  aybIp MeTauaapAblH  (KaaMHid,
KOpFachlH) Tapally OopeKeciHe ocep eTKeHiH
KepyTre Oomabl.

SrHn, OakpUIayMeH CalbICTBIpFaHaa 6
cararta KaJMHUA JKOHE KOPFAaChlH MeJIIepi
adTapibIKkTail esrepic 6onmManpl, an 12, 18 cararra
KaJIMUi1 ’KoHEe KOPFAachIH Meepi 2 ecere xoHe 24
cararta — 4,5 ecere ToMeHJIereHiH Kopyre Oomab.

Ocpuraiiia, acteikThl Llemtomioke  dep-
MEHTTIK TIpernapaTTapMeH bUTFaIIaHABIPY Ke3iHe
ACTHIK IIMKI3aTHIHAAFBI aYBIP METANIAp KypaMbl-
HBIH TOMeHiey1 Oavikanpl. COHbIMEH KaTap, TyTac

ACTBIKTaH >KacaJfaH HaHHBIH JKOFapbl CanachblH
TEXHOJIOTUSIIBIK TYPFBICBIHAH KaMTaMachI3 €TY/IE,
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(hepMeHTTIK TpenaparTap KOJIJaHbIIa b,

Kopvimuinowt

One0u JepeKTepre IKYpri3uireH Ttamgay
MBIHAJIAPJBl ~ aHBIKTAyFa  MYMKIHIIK  Oepmi.
®depmentTik  npenapatrapeiasi - NovoNordisk
¢upmacemeiy ~ Pentopan 500 BG  xoHe
FungamylSuper AX, Penicilliumcanescens, Quest
¢dbupmaceiapi - Biobake-721  »koHe KypaMblIHIa
1eJuIroNasa, B-riroKanasa, KCuianasy GepmeHTTep
kemeni Oap [lemmoBupumua [20x Typnepine
TOKTAJIBINT JKOHE ACTHIKTHI OHJEYNIe OHIMIEPiHiH
Kayilci3irin apTThIpy YIIiH acTHIK MIUKi3aThIH-
Jarbl ayblp MeTalJapAblH KypaMblH TOMEHJIETY
MakcaTblHIa (EPMEHTTIK Mpenaparbl KONJaHy
KapacThIPBUIIBL.

Ocel  3eprrey OapwichiHIA OaiiKaraHbI-
MbI3Jall PepMEHTTIK MpenapaTTapblH acThIK
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HIMKI3aThIHA ayblp MeTangap KypamblH TOMEH-
JeTy MakcaTblHJa KOJJAHBUIBIN FaHa KOWMaH,
angarel yakbITTa, OHJail HaHBIHBIH CalachIHBIH
(u3NKa-XUMHSJIBIK ~ KOHE  OpraHOJICITHUKAJIBIK
KOPCETKIITEPIH KAKCAPTy IMKOHE OMOIOTUSIIBIK
KYHIBUIBIFBIH apTTBIpYy MakcatbiHga lLlemmoroke
(depMeHTTIK mpenapaTelH JallblH OHIM ayzaa
KOJITaHBLTY JKOCIIapIIaHy/1a.
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MHUKPOBHNOJIOTI'UAJIBIK ’/KOHE OPI'"AHOJIEIITUKAJIBIK KOPCETKIHITEPIHE 9CEPI
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ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOH/IBIK mortackr: aidyn_mamyt@mail.ru*

Kanyap mexkmi maiinapovt anmacmuipyuivl peminoe yui KOMnOHeHMMI 071€02e1b MOIUEPIePiHiH Hcapmoliail
bICHLAIZAH ULYHCBIKIMBLE, MUKPOOUONOZUANBIK HCIHE OP2AHOIENMUKATbIK KOPCemKiumepine acepi maxKbipbloblHOAZbl
3epmmey ncymvicmapol 2021 xncoinoan oepi xcypeizindi. 3epmmey HCYMoICHIHBIH MAKCAMbL - Yl KOMHOHEHMMmI
oneozenvoin 7% scone 10%-0viK monwepnepiniy 6axKovlnay ynzicimen canpiCmublpeAHOAbl UWAYHCHIKIAPObL CAKmMAy
pexcumoepi  Hezi3in0e MUKDOOUONOZUANIBIK MHCIHEe OpP2AHOIeNMUKANbIK KoépcemKiuimepine acepiH 3epmmey.
Onoipinzen KyHHeH 6acman Jcapmoliail bICHAIZAH UWLYHCOIKINAD MEXHOI0ZUACLIHbIY caKmay pexcumoepine caii 12
KyHHeH Kellin 3epmmey icypeizindi. Opzanonenmukanvlk KopcemkKiwimepi 0ouvinua 6Oakwvinay yizicinen
madicipubenik ynzinep kem mycken ycok. Kepicinwe wibipoinoviest, 0ami, coipmist mypi, uici, myci 60usIHua HeaKcyl
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Hamudicenep kopcemmi. Pexcumoepze caiikec Hcapmuliaii bICIAI2AH WYHCHIKINAPObl Kenmipyze apranzan apHaiivl
3epmxananvl annapamma (apuaiet kenmipeim wrkagp CS 107 - meat) 12°C-ma, ayanviyy canvicmvipmainot
b112a106116126L 72%-0a yHeypeizindi. Mukpoouonozuanslk kopcemkiwimepi ooitbinuia 12 maynik cakmangan uiyicolx
yazinepinen iwiek maaKuianapsl mooviHoly, 6akmepusanapol (Koaugopmanap), S.aureus, cyibpumpedykmusmeyuti
knocmpuouanap, aucmepua (L.Monocytogenes), namozenoik MuKpoopzanusmoep, COHblH, iwinoe caibMoHeN1anap
maodvimaovl.  Aznu, WPHCHIK  KYPAMbIHA  KOCHUI2AH YUl  KOMHOHEHmMmI  01€02e1b0iy  Meoauepnepi
MUKPOOUONO2UATIBIK KOPCemKIuimepine Kepi acep emneuoi.

Herizri co3aep: )KapTLIJ'[aﬁ BICTAJIFaH IIY/KBIK, YIII KOMIIOHEHTTI oJieoreJib, MI/IKPOﬁI/IOJ’[OFI/IﬂJ’ILIK
RepceTRimTep, OPraHoJeNnTUKAJIBIK K(—)pceTKilIITep.

BJIUAHUE KOJIMYECTBA OJIEOI'EJISI HA MUKPOBUOJIOI'MYECKHUE U
OPTAHOJIENTUYECKUE MOKA3ATEJHA MOJIYKOIMYEHOMN KOJBACHI

A.K. UTEHBAEB, L. A. AMUPXAHOB, I"'X. OCITAHKYJIOBA, U.2K. TEMHUPOBA,
A.B. AJIB/JUEBA, JI. A. CAJIBIKOBA, C.A. KAP/JEHOB

("Ka3zaxckmii arporexuanyeckuii yuusepcurtetr umenu C. Celigpyaamnna', Kazaxcran,
Z11F9K, r. Hyp-CyuraHn, np. XKenic 62)
DJIeKTpOHHas 1o4uTa aBTopa-Koppecmonaera: aidyn_mamyt@mail.ru*

C 2021 200a eedymcs uccredosamenvckue padomvl O U3YHEHUIO GAUAHUA DPAIUYHOZ0 KOJUYUECHEA
MPEeXKOMHOHEHMH 020 071€02€/151, 6HECEHHO20 8 KAYeCmee 3AMEHUMEIA HCUGOMHBIX HCUPO8, HA MUKPOOUOI0ZUYecKUe
U opzanonenmuueckue noxazamenu noaykonuenwvix Konbac. Ileny wuccnedosamus - uzyuumsv enuAHUE
MPEXKOMNOHEHMHO20 0neozens, 6HeceHHo20 6 Koauuecmee 1% wu 10%, Hna mukpobuonozuueckue u
opzanonenmuuecKue NOKA3amesnu KoaoacHslX U30eauill 6 CPAGHEHUU C KOHMPOAbHbIMU 00PA3UAMU U 8 3A6UCUMOCIU
om ycnoeuit xpanenus. Hccneooganue nposedeno uepes 12 cymok ¢ MoMeHma u3zomoe6ienus 6 COOmeEencmeuu ¢
YCO0BUAMU XPAHEHUA MEXHON02UU NOoJIyKonuenou konobacvl. Ilo opzanonenmuueckum nokazamensam ONbIMHbIE
o0paszyvl He ycmynanu KOHmpovHomy oopasyy. Hanpomue, onu nokazanu xopouiue pe3ynbmamsl RO COYHOCMU,
6Kycy, 6HewiHemy ¢udy, 3anaxy u yeemy. CywiKy nonyKonu4eHvix Koaoac no pejicumam npogoounu 6 cneyuaibHom
nabdopamopuom annapame (wkagp cneyuanvuvii CS 107 - meat) npu memnepamype 12°C u omuocumenvHoi
enaxcnocmu 6o3oyxa 72%. Ilo mukpoouonozuueckum nokazamenam 6 o0payax Konbac, XxpaHUGUIUXcsa 6 meuenue
12 cymox, ne obnapysceno Gaxmepuii Kuuieunoii nanouxku (Koaugopmoy), S. aureus, cynvgumpedyyupyroujux
knocmpuouil, r1ucmepuii (L. Monocytogenes), namozennvix MUKpPOOP2aAHU3MO8, 8 mom uucie canvmonenn. Taxum
00pazom, eHecenue MpexKOMNOHEHMHO20 071€02e/1A 6 COCMAE KONbac He 0OKA3bleaem OmpuyamenbHoz0 6AUAHUA HA
MUKpoOuonozuveckue noKazameu.

KuaioueBble cjioBa: koJidaca MOJYyKONMYeHAasi, 0Jieoresib TPEXKOMIOHEHTHbI, MHKPOOHOJIOTHU-
YyecKHe MoKa3aTeu, OPraHoJienTUYecKue noKazaTesim.

THE EFFECT OF OLEOGEL AMOUNTS ON MICROBIOLOGICAL AND ORGANOLEPTIC
PARAMETERS OF SEMI-SMOKED SAUSAGE

A.K. IGENBAYEV, SH.A. AMIRKHANOYV, G.H. OSPANKULOVA, 1.J. TEMIROVA,
A.B. ALDIYEVA, D.A. SALYKOVA, S.A. KARDENOV

(""Kazakh agrotechnical university named after S. Seifullin®', Kazakhstan, Z11F9K, Nur-Sultan, Zhenis Ave, 62)
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Since 2021, research has been conducted on the effect of various amounts of three-component oleogel,
introduced as a substitute for animal fats, on the microbiological and organoleptic parameters of semi-smoked
sausages. The aim of the study was to study the effect of three-component oleogel introduced in amounts of 7% and
10% on microbiological and organoleptic parameters of sausage products in comparison with control samples and
depending on storage conditions. The study was conducted 12 days after the date of manufacture in accordance with
the storage conditions of the semi-smoked sausage technology. In terms of organoleptic parameters, the prototypes
were not inferior to the control sample. On the contrary, they showed good results in juiciness, taste, appearance, smell
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and color. Semi-smoked sausages were dried according to the modes in a special laboratory apparatus (special cabinet
SS 107 - meat) at a temperature of 12 ° C and a relative humidity of 72%. Microbiological indicators showed that the
samples of sausages stored for 12 days did not contain E. coliform bacteria, S.aureus, sulfite-reducing clostridium,
listeria (L. Monocytogenes), pathogenic microorganisms, including salmonella. Thus, the introduction of three-
component oleogel into the composition of sausages does not have a negative effect on microbiological indicators.

Keywords: semi-smoked sausage,
organoleptic indicators.

Kipicne

XKanyap TekTi MaiapIsl amMacTBIPYIIBI
peTiHe Yl KOMIOHEHTTI OJeorellb MeJIepiiepi-
HiH KapTbUIail BICTAJFaH UIYKBIKTHIH MHUKPOOWO-
JIOTHSAJIBIK JKOHE OPraHOJENTHKAIBIK KOPCETKIll-
TepiHe acepi TaKbIPBHIOBIHIAFHI 3€PTTEY KYMbIC-
tapel 2021 oxputman  Oepi  kyprizimmi.  Yur
KOMITOHEHTT1 OJICOTeJIbJIiH JKOHE OJICOrellb MeJ-
HIepIiepiHiy JKapThilall bICTAIFAH NIYXKBIK YITiJe-
piHIH (QU3UKa-XUMUSIIBIK ~KacHeTTepiHe acepi
Keseci Makaaja kepcreiired emi[1].

A3BIK-TYJIK ~ TaTOreHaepi  a3bIK-TYJIIK
camnachlHBIH TOMEHICYIHIH HEri3ri cebenTepiHiy
Oipi OoibIm TaOBUTAJBI JKOHE OYKLT anemje
JIEHCAYNBIK ~ CcaKTay MoceJelepiH  TyIbIpajbl.
JlaMbIFaH enepae XaubIKThIH YINTEH OipiHe Meiin
KbUI callblH  TaraMIbIK  MHMKPOOHMOJIOTHSUIBIK
aypylapaaH 3apjaall meremi memn ecemreneni [2,3].
AypyaplH OCHl aWTapiBIKTal ayBIPTIIATBIFBIH
TYABIPATBIH KO3ABIPFRIIITAPIBIH KOIIIILIITT Ka3ipri
yakpITTa JKaHyap  IOUKi3aTTapblHAH  OOJBIT
ca"anaznel. OCBl 300HO3AbI KO3ABIPFBIIITAPABIH
KeWOipiHiH Tapamybl COHFBI JKBUIOApbl auTap-
JIBIKTall ©CKeH CHSKTHI. TaraMAbIK aypylIapablH €H
MaHBI3IbI KO3i-IMUKI HeMece TYPHIC IMicipiIMereH
TaraM (€T TeH KyC €Ti, IMMKi JKYMBIPTKA,
macrepieHOereH CcyT, YiIynap JKOHE Kypimr)
Ke3aepiHeH Oonmaapl. ABBIK-TYJIIK ©HIEY MaMaH-
mapbl  a3bIK-TYJIK OHAipiciHiH Oykim Ti3beri
OOIBIHIIIA a3BIK-TYNIK KAYIICI3AIriH KamMTamachl3
eTyJe MaHbI3IbI pol aTkapaabl. EH xkui ke3meceTin
TaraMIbIK HMH(eKuusap-0akrepusiap TyaAblpa-
TeIH HHpeknusanap [4]. TyTeiHYFa JalibiH eHIMAED
o/IeTTe TYTHIHAP alIBIHAA onapaa Oap MaTOreH IiK
OaKkTepusUIapAbl JKOK VIIH OJKETKUTIKTI Typze
ennenMenai. CoHOBIKTaH Oyl TaraMaaplarbl
OakTepusUIapAblH JIACTAHYBI THICTI TeKCepyai
Kaker ereni [5,6].

3epmmey mamepuanoapvl MeH doicmepi

3eprTey JKYMbICTapblHa Oakpliay Yorici
peringe ¥C XILC 40793097-05-2015 kyxaTsl
Heri3iHAe JKacanfaH XapTbUlail bICTAJIFaH IIY>KBIK
TaHAAIBIHBII albIHIBL 3€pTTEy HBICAHBI PETiHIE
OCBI LIY)KBIK 0aKbUIay YITiCi peTiHAe KoHe

three-component oleogel,
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microbiological indicators,

TOKIpUOENiK VAT peTiHae KypaMblHA 9p Typii
NafbI3ABIK HETi3[le YII KOMIIOHEHTTI OJieoreib
KOCBUIFaH IIY)KBIK YJTUIEPIHE OPraHOJEITHKAIIBIK
capanrtamanap "Tamak jkoHe KaiTa eHJIey OH/Iipic-
TepiHiH TexHonorusichl" KadeapaceiHbH mpodec-
COPJIBIK  OKBITYIIBUIBIK ~KYPAMbIHBIH, FBUIBIMH
KbI3METKEPJIEP/IiH, JOKTOPAHTTAP/IbIH, MarHCTPAHT-
TapablH KaTbicybiMeH «ET jxoHe er eHimuepi.
OpraHonenTuKaIbIK Oaranay/plH Kajlbl MapTTa-
pe»  9959-2015 memsiekeTapajblK CTaHAAPTHI
Ooiipiama Xyprizuni. LIyKbIK yariiepiHiH MUKpPO-
ouonorusiblk yiriiepi Kasakcran PecnyOnmukacsr
Jencaynblk cakTay MUHHCTPIIri CaHUTapHUsIIBIK-
SMUAEMHUOJIOTHAIBIK OaKbUIay KOMUTETIHIH
«¥JITTBIK caparnTaMa OpTaJbIFbIH]IQ KYPri3UIIi.

MuKpOOHONTOTHSIIBIK  KAYITICI3MIK KepceT-
kimrepi «Taram enimaepi. Konudopmasr 6aktep-
usiapasl (konmudopMasl OakTepusIap) aHbIKTAY
JKOHE CaHbIH aHbIKTay omicrepi» 31747-2012
MEMJICKETapaIBIK CTaHIapTHl HETI3IHIE JKYPTi-
3UImi.  AHa3poOTHI JKaFmaiga oceTiH CyIbUT-
PEmyKTHBTI OaKTepusIapasl aHBIKTAY JKOHE caHay
omicrepi, MEMCT  31746-2012  OoiibiHina
NaTOreH/IiK CTaUIOKOKKTHI (Saureus) aHbIKTay.
Koarymasa ox cradumokokkrap men staphylococ-
cusaureus MeJIIepiH AHBIKTAY J>KOHE aHBIKTAy
omicrepi. MEMCT  32031-2012  OoiibiHina
micrepus  Oaxrepusutapeia (L. monocytogenes)
aHbBIKTAy a3bIK-TYJIIK eHiMzepi. Listeria Monocyto-
genes  OakrepusyapblH  aHBIKTAy  oficTepi
OOMBIHIIIA KYPTi3LIII.

91e0H 1oy

IIyxpIK eHIMIEpiH daibiHAay OaphICHIHIA
TapTBUTFAH [IYXKBIKKA 9PTYPIi KO37CepICH TYCETiH
Mukpoopranmsmaep Oomamer. IlIyxbIK  eTiHIH
OacTankel MUKPOOTHIK CEOLTY TopeKeci OHIIPiCTIH
CAHUTAPJIBIK-TUTUCHAIIBIK JKaFailiapblHa KOHE
TEXHOJOTUSIIBIK ~ POKUMJAEPIIH  CaKTalyblHA
OaitmanbicThL. IlicipinreH xoHE BICTANFaH MIYKBIK
OHIMJIEpiH OHAIPYIiH TEXHOJOTHSIIBIK IIPOIIeCc-
TEpiHiH aWBIPMaIIbUIBIFBIHA OalIaHBICTE Oy
OHIMAEPIiH MUKPOQIOpacHIHBIH Kypambl Oipaeit
e3repmeiini. JlaliblH WIYKBIK OHIMAEPIH CakTay
Mep3iMepi MeH pexumzepi Oy3bUIFaH Kargaia
onmapja OONBIN KATKAH MHUKPOOHOIOTHUSITBIK
IPOLIECTEPiH HOTHIKECIHAE ONapIblH Canachl
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Hamaprnaysl MyMKiH [7]. Ilyxblk eHiMzepiHiH
KypaMblHa KOCBUIATBIH MAaMJIBl  KOCTaJapblH
HEri3ri KacWeTTepiHiH Oipi - omapablH MHUKPO-
OMONOTHSUTBIK, TYPAKTBUIBIFBIH apTTHIPATHIHBIHAA.
ConblMeH KaTap Maillbl Kocmajap OJapblH
MaNKBIIKBUIABIK ~ KypaMblHA OH ocep  €TiM,
TaFaMJbIK JKOHE OHOJIOTHSUIBIK KYHIBUIBIKTapBIH
kKaxcapTa anazsl [8].

HIyxbIK ©HIMAEPIHIH MUKPOOHOIOTHSIIBIK
KacHETTepiH )KaKcapTy, OJapAblH CaKTaly Mep3iM-
JICPiH apTThIPY OOMBIHIIA IICTEIIIK )KOHE OTAH IBIK
FAJIBIMJIAPJIbIH JKETKCH JKETICTIKTEpl ©OTe Koll.
Petkova, N.; Arabadzhieva, R.; Vassilev, D.;
Gencheva, G.; Tumbarski, Y.; Ignatova-lvanova,
T. >xkoHe OackalapbIHBIH 3€pTTEyJiepi OOMBIHIIA
YipeK eTiHeH jkacallFaH IIYXKBIK KYpPaMbIHA COsl
aKybI3BIHBIH M30JIATBI MEH WHYJIHHJI KOCKaHJIa
OHBIH MHUKPOOHOIOTUSAIIBIK KepCeTKimTepi
TeMeHereHin kepcereni [9]. Yeung »xoHe Oacka
aBtopinapmap [10] 2% capeicysl Oap akybI3 KoHE
6% oxmaymaHfaH Ccosl  aKybI3bl  KOCBUIFaH
SMYJbCHSUIAHFAH  IIIOIIKA  €TiHJeri Oakpuiay
YITiCiHE KaparaHIa MHKpPOar3ajap/blH  KaJIIbl
CaHbI TOMEH eKeHiH aiTaapl. ABTopiap Yim D.G.,
Jang KH., Chung K.Y. mryKsIKTapaarsl
IUTACTHHAIBIK Oakrepusimap MeH Pseudomonas
aeruginosa-HelH SKaIImbl CaHBl Mall JIeHreiine
apTapibIKTal Toyenmi emec aerm mamimaemi [11].

Kawecki, Krzysztof sxome Gackamaps
MUKpOKAIICylajdbl CYHBIK KyWiHzeri padwuHai-
TamFaH OanbIK MalbIH KOCHI, (KamTamachl
BaKyyMJi KamnTama, MOAW(DUIIMpIIEHTEH ayameH)
TayblK eTiHeH NalbIHAaliFaH IIYKBIK Typamachl-
HbIH  (U3NKA-XUMHUSIIBIK, MHKPOOHOIOTHSITBIK
JKOHE CEHCOPIBIK CHITaTTaMalapblH 3€pTTEreH.
Herisri xommoHeHTTepai Tangay OaibIK Maifbl
KOCHachl, oOpay ofici JKoHE caKTay YaKbITHI
IIYXKBIKTapIBIH Kenoip (hM3HKa-XUMUSITBIK
cUmnaTTaMaiapblHA aWTapiBIKTall ocep eTKeHiH
kepcerti. pH MoHI ynri TypiMeH JkoHE opay
omiciMeH Tepic KoppemsamusuiaHgsl.  Cakray
YaKbITBIMEH Oipre CyIplH OeJICeHIUTIrT TOMEHIe .
Mukpokaricynanel IIYKBIKTap 0Oacka yiriiepre
KaparaHJla KaTThIpaK, >KaOBICKAK »OHE IaifHa-
naTeiH 0okl byl ypric keiinri cakray
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KE3CHJEpiHJe Kymeiie Tycti. Yunriaepai opay
TOCUII MEH CakTay yaKbIThl KOJNOHHUSIAp MEH CYT
KBIIIIKBUTB OaKTepUsIaAPBIHBIH Kbl CaHBIHBIH
ecylHe CTaTUCTHUKAaJBIK MaHBI3AbI acep eTTi (p <
0,05). AspoOThI OakTepHsIAPABIH €H KOI CaHBI
Oakpliay VITICIHIE, al €H a3bl opay oJiciHe
KapaMacTaH MHUKPOKAICYJia YITICIHAE TaObLIIbI.
MoauduuupieHren ayanbl KOJIIaHy KOHE MUKPO-
KarcynajaapAbl KOCy IIYKBIKTapAbIH €H a3 MUKPO-
OMOJIOrMSUTBIK JIacTaHybIHA oKemal. ToxipuOenik
YIITLIEPIiH CEHCOPJIBIK TajIaybl YJITrUIep apachiH-
Jla aWTapnbIKTaid alblpMalIbIIBIKTAPIBl KOPCET-
neni. Lyxkeikrapaer 21 Toymik KyHIIK cakra-
FaHHaH KeWiH Tyc, WiC, JOM CHSKTBl KehOip
CEHCOPJIBIK TTapaMeTpiiep/liH HIaMaibl TOMEH/EY1
Oaiikamran. ET TypaMachiHAarbl CYWBIK Mail MEH
MUKpPOKANCYJSIVMsUIaHFaH  Mail  Kocmajapbl €T
OHIMJICPIHIH JoMiHEe HeMece (U3MKaJIBIK-XHUMHUS-
JIBIK CUIaTTaMaliapbiHa Tepic acep ermerex [12].

JKorapeinarel aBTOpPIApABIH 3€pPTTEY KY-
MBICTapBIH HETIi3re ajia OTBIPHII, IIYKBIK OHIMIHIH
KypaMblHa KOCBUIATBIH MalJbl  KOCHAJIAp/IbIH,
MaimapJplH op TYpJli KOMIIOHEHTTEPIiHIH JaifbiH
OHIMACPAIH  MHKPOOMONOTHSIIBIK  KOPCETKIII-
TepiHe Kepi ocepiHiH OONIMaybIH K3 KETKI3yre
Oomael.

Homuocenep yncone onaposl maikpliay

Tamak eHIMAEPIHIH MHUKPOOHOIOTHSIIBIK
KOPCETKIIMTEepiH 3€pTTey TajlanTapblHa  Caif
OakpIIay JKoHE TOHKIPHOENiK YITiIepHi 3epTrey
HOTHXKeNepl 1-1mi kKecTene KenTipiareH. OHIipia-
TeH KyHHeH Oacram JKapThUlail  BICTaJFaH
IIYKBIKTAD TEXHOJOTHSCHIHBIH CaKTay PpPEeKHM-
Jepine cail 12 KyHHEH KelliH 3epTTey XKYpriziimi.
Cakray pexumi C. Ceitpymnmma ateiHIars Kazak
arpOTEXHUKANBIK ~ yYHUBEPCUTETI YHUBEPCHETTI

KaHelHIarel "ET eHiIMIepiH KaiiTa eHeyre
apHamFaH  ToXKipuOemiK-eHmIpicTiK  mexiHme"
apHailbl  3€pTXaHaNbIK JKapThUIall  BICTAJFAH
LIYKBIKTapAbl KENTipyre apHajfaH amnmaparra

(apuaiib kerrriprint mkag CS 107 - meat) 12°C-ra,
ayaHBIH CaJBICTBIPMaJbl BUIFAIIBUTBIFBL [2%-11a
KYPrizinmi.
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Kecre — 1 JKapTsutaii picTaiFad IIYKBIK YIITUIEPiHIH MUKPOOHOJIOTHSIIBIK KOPCETKIITEpi

Kepcerkimrepi Imex Taskmia- S.aureus Cynbdurpen | Jlucrepus [Marorenmix
Japbl TOOBIHBIH ykrupreymi | (L.Monocyt | mukpoopraHusm
OakTepusIapsl KIOCTPUANS ogenes) Jiep, COHBIH
(rxomudopmanap) nap iriHIe
caJlbMOHeIanap
3epTrey amicTepi MEMCT 31747- MEMCT MEMCT MEMCT MEMCT 31659-
2012 31746-2012 29185- 32031-2012 2012
20014
Memnmepiik Muikpoar3anapabiH 1t eHimzeri | Mukpoar3an Mukpoar3anapasiy 25 r
KOpCeTKIITepi JKOK OOITyBI apneiH 0,11 OHIMJIET JKOK OOITyBI
OHIMJIET1
JKOK OOJTYBI
Hotmxenep
Bakpunay yurici 1,0 r TabbuIMaraH 10r 01r 251 25r
TaOblIMaraH | TaObUIMaraH | TaObUIMaraH TaOblIMaraH
Nel yuri 1,0 r TabbuMaran 10r 01r 251 25r
(7%- 1K oreorens TaObUIMaraH | TaObUIMaraH | TaObUIMaraH TaOblIIMaFaH
KOCBUIFaH)
Ne2 yari 1,0 r TabbuMaran 10r 01r 251 25r
(10%- 1K Onmeorenn TaObUIMarad | TaObUIMaraH | TaObLIMaraH TaObUIMarax
KOCBUIFaH)
3epTTey HOTHXKENepi KopceTKkeH el OaKbI-ay TaTylIblJIApFa KOWBUIATBIH  HETi3ri — Tamamnrap,

yiricinae, Nel skoHe 2 ToKIpHOETIK Yiriiepae ek
TasKIIaJapbl TOOBIHBIH OakTepusiapsl (Koaudop-
Majiap), S.aureus, cyabOUTPEIyKTUBTEYII KIOCTPH-
msaap, ymcrepus (L.Monocytogenes), maroreHnmix
MHKPOOpPTaHU3MJICP, COHBIH IITHIE CaJIbMOHEN-
nanap kepcerkimrepi MEMCT GoiibrHia KOWbUTFaH
MIEKTIK HOpMayiapiaH ackaH oK. JKorapeiaarsr 1-1imi
KecTezle KOpil OThIpFaHBIMBI3AAH OapiIbIK YATLIEp
cakTayablH 12 TOyNiKTeH COH 3epTTENil, KYpaMbiHa
KOCBUIFAH  OIIEOTeNbJiH MOIIIEpiHiH CcakTay
Mep3iMiHe Kepi acepi OoMaraHbIH KepyTe Oomaipl.
OHIMHIH CBIPTKBI TYpI-TYCi, Wici XoHE
Oackanapsl, COHAa-aK KalTaMaHbIH CHIPTKBI TYpI
MEH OHIMHIH KYpambl TYTHIHYIIBIIAP CATBII Ay
Ke3iHJle Ha3ap aymapaTblH HIYKBIK OHIMAEPiHIH
MaHBI3[Bl CHUMATTaMalapbiHa kaTajpl. OpraHo-
JIEMTHUKAIBIK 3ePTTEYIep JKYPTi3yNiH MaHBI3BI OTE
30op. Murashov, 1.D., Zakharov, G. S., Isaev, Ya. A.
aBTOpJAp TICIPUIreH MY KBIKTApAbIH OpraHOJIe-
TUKAJBIK CalachlHBIH KOPCETKIMITEpi, MicCipiireH
NIYKBIK ~ TEH  OPraHOJENTUKANBIK  Tajjayra
KATBICTHl aHBIKTAMAJIAD MEH JECKPUITOpIapra
Tannay kypriziiret. [licipinrer OIyKbIK ToMiH
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IIYKBIKTApAbIH  PYKcaT eTUIreH JKOHE pyKcaT
STUIMEHTIH aKayJiaphl Typallbl, camachklH Oarajiay
TopTibi Kenripinren [13].

Kazipri ke3me apHaiibl MakcaTTarbl TaMak
OHIMCpIHIH JXaHa TYpPJEPiH TaMBITY, OJapAbIH
CarachIH )KaKCapTy MaKCaThIH/Ia OPTaHOJICIITHKAIIBIK,
capartama >kacay TaMak eHJIIpiCiH eHJIey callachbIH/Ia
KEHIHEeH KOJIJaHbIC TaybIm Kesei [14-16].

Ym KOMIOHEHTTI OJeorenb KOCBUIFaH
JKapThUlail  BICTAJIFAH  IIYXKBIK ~ YJITUIEPIHIH

OPTaHOJIENITHKAJIBIK KOPCETKIIITEpPre capanray-
IIBIH HOTIOKeNepiH 1-mmi cyperTeH Kepyre Oomambl.
OpraHonenTUKaIbIK caparntama KOPBITHIH-
Ieickl kepceTkeHzael Nel xone Ne2 Toxipubemik
yrmirnepaig 1-mmi cyperre KepCeTireH Herisri
KepceTKimTepi OONBIHIIA (IIBIPBIHIBUIBIFEI, JTOMI,
CBIPTKBI TYpi, Hici, Tyci) OaKpIIay YITICIHEH KeM
TYCIIETeHIITiH Kepyre 0onambl. YII KOMIOHEHTTI
oneoreNlb KOCBUTFAH TOXIpHOENiK  yATUIepIiH
IIBIPBIHABUIBIFBIH €peKIlie anTyra Oonapl. 7 KoHe
10% KochUTFaH OJICOTENbIIH MOIIIepi *KapThuiai
BICTAJIFAH IIY)XBIKTHIH IIBIFBIMBIHA J1a OH dCep
OepeTiHiriHe Ko3 KEeTKI3IIK.
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Cyper 1. — Xaprbuiaii picTanFaH IYXKbIK YITUIEPiHIH OpraHOJIENTHKAIBIK KOPCETKIIITepi

Kopvimuinoot

KopbIThiHbITaM aliTKaH1a YIII KOMIIOHEHTTI
oneorenb (7 xoHe 10%-7BIK) KOCBUIFAH TIXKIpH-
OciK KapThUlall BICTANFAH IMYKBIK yiritepi 12
KYHJIK cakray OapbIChIHJIA apHaMbl 3epPTXaHAJIbIK
JKapThUIall bICTAJFAH IIYKBIKTAPAbl KENTIipyre
apHaJFaH anmnaparra (apHaiiel kentiprim mkad CS
107 - meat) 12°C-ta, ayaHbIH CaJbICTHIPMAIIBI
BUIFIIBLIBIFB 72%-1a KENTIpiain, MUKPOOHOIO-
THSUTBIK 3€pTTeyJiep JKacallbIHIBL 3epTTey Oaphli-
CBIHJA INIeK TasKIIadapbl TOOBIHBIH OaKTepHs-
napel (koiaudopmainap), S.aureus, CyIbPUTPEIyK-
THBTEYII Kioctpuausiiap, aucrepus (L.Monocy-
togenes), MaTOreHIIK MHUKPOOPTaHU3MAEP, COHBIH
ImiHAe carbMOHeIazap TabbUIMaIbL.

JKyprizinreH opraHoOJENTHKANBIK caparita-
Ma KOPBITBIHBICHI KOPCETKEHAEH YIII KOMITOHEHTT]
oneorens (7 xoHe 10%-1IBpIK) KOCBUITFaH TOXKipHOe-
JIK KapThIIail BICTAFaH IIYKBIK YATLUTEpl OaKbI-
Jlay YATICIHIH IIBIPBIHABUIBIFBL, JOMi, Hici, Tyci
CHUSKTBI KOpCeTKimTepi OOMBIHIITA KEM TYCIEI.

KapaxbLianabipy

Ocpl Makamaga YCBHIHBUIFAH 3€pTTEYAIH
Hotmkenepi KP aybur mapyalibuiblFbl MHHUCT-
JiriHiH ~TapanbiHaH —KapxbutaHabipeuiran  (BR
10764998)
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IPOITUOH KBIMKbBLIbI MUKPOAF3AJIAPJIBIH " KAPTBLJIAM BICTAJIFAH
HIYKBIKTBIH CAITIACBIHA 9CEPI

V.A. Pb]CI'[AEBA’*p ',[11.5. BAUTYKEHOBA . C.h. BAUTYKEHOBA

(«C.Ceiidpynnun ateiHIarbl Kazak arpoTeXHuKaabIK YHUBEPCHTETI»,
Ka3zakcran,Z11F9K, AcraHna K., ’Kenic 1anrbuibl 62)
ABTOP-KOPPECTIOHICHTTIH 3JIEKTPOHIBIK mommTackr: Ulzhan.ryspaeva@bk.ru*

Makanaoa s#capmulnail pIcman2an WFHCLIKIMAP YUiiH emmin canacvlia npoouomuKaislK 6aKmepuanaposly
acepi Kapacmuipoinovl. Kapmoinait vicmanzan wiysHcovlK, OHOIPICIHIY MEXHON02UANBIK NPOUECIHIH Ke3zeHOoepiHlezi
WiuKi3ammel  cmapmep  MUKpPOA3ANAPMEH  OHOeyOeH  KemliHzi  mypamaoazvl  RPORUOH  KblUKbLIOApbl
OakmepuAnapvinply,  OUOXUMUANBIK ~ Oencendinici  3epmmendi. Cmapmepni MukKpoazianapmen  OHOe€A2eH
WIUKI3ammazel NPONUOH KblUWKbLIObL OAKMeEPUANapoObly, OaMyblHA GC MY3bIHbIH, HAMPUIl HUMPUMIHIY 2cepi
Kapacmoipoindvl. IIponuon Koviuksiovl daxkmepusnapmen 0,1% monwmepimen ondenzen ncapmuvliail blcmanzan
ULYHCHBIKMADPObl OHOIPY MEXHOI02UACHL MEH OAUbIH WLYHCHIK OHIMIHIH CANAbIK CURAMMAMATIAPLIHBIY HIMUdcenepi
bepinzen. Kypeizineen maxcipubenik 3epmmeynep Hamudcecinoe hepmeHmmenzen Hcapmoliaili bICHANZAH
WLYHCHIKmMAp OHOIpicindoe my30ayovlly Heane MYHObIPYOul (0CA0Ka) OHMAILIbl MEXHON0ZUANBIK KOpCemKiuimepi
manoanovl. Kapmoinail plcmanzan WyHcolKmap oHOIpicinoe NPonuon KbluiKbliabl 6aKxmepuanapvin (2 ummammost
nponuon KvluKolovl Gaxmepus Propionibacterium shermani) 0,1% monmepinde Konoamy omodipic wurxninin
J3aKmuI2oln 2 eceze KbICKAPMAamulHObI2bl AHBIKMALObL. 3epmmeynep HIMUNMCECIHOe NPONUOH  KblUUKbLIObL
OakmepuAnblY 2 Mypai wimamm KOHUEHmPAmslH em WUKI3AmulHaA en2izy 0apoicblnoa my3oay npouyeci Kezinoezi
ouoxumuanvlK  03zepicmepoi  cedendememinoizi  rcoHe  QYHKUUOHANOBIK-MEXHONOZUANBIK — Kacuemmepoi
Kammamacwelz ememini 021e10enoi. COHOAI-aK, Hcapmulaail bICIMANZaAH UWLYHCHIK MEXHOI0ZUACHIHOA KOTOAHBLIZAH
RPONUOH KbIUKBUIObL DaKmepus ac my3vl MeH HAmMpPUil HUMPUMIHIY NAloanany meoauiepine me3imoi ekeHoizi
AHLIKMAnobl. 3epmmeynepoiy Hamudcecinoe 6iz Hncapmoliail Qepmenmmenzen WYHCLIK OHOIpICinOe NPORUOH
KbIUKBLI0bl OAKMEPUAHBLY, KOHUECHMPAMbIH MUIMOI RAOANany 20iciH HAKMbLIAObIK,

Herizri ce3gep: ¢epMeHTTeNreH KAPTbLUIAH BICTAIFAH IIY/KbIK, ONTHKAJIBIK TbhIFbI3bIK,
NPONHUOH KbIKbLIIbI 0aKTEpHUsiIap, CTapTep MUKPOAF3ajapbl, HUTPUT HATPMIi.

BJIMSTHUE ITPOITMOHOBOKHUCJIBIX MUKPOOPI'AHU3MOB HA KAYECTBEHHBIE
IMOKA3ATEJIA TOJIYKOITYEHOU KOJIBACBHI

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

(«Ka3axckuii arporexnuyeckuii ynusepcuteT umenu C.Ceiidpyanuna», Kazaxcran,
Z11F9K, r.Acrana, np.’Kenic 62)
DIeKTpOHHAs! [T0YTa aBTOpa KoppecmonaenTa: Ulzhan.ryspaeva@bk.ru*

B cmamve paccmampusanu énuanue npoouomuydeckux OaKkmepuii Ha Ka4ecmeo MAco 01 NOJYKONYEHbIX
Konoac. Buoxumuueckyro axmuenocms nNpPONUOHOGOKUCIBIX OAKMEPUI U3yUanu HA CHMAOUU MEXHON0ZUYECKO20
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npoyecca nPou3eo0CmEa NOAYKONUEHBIX Koabac nocie 00padomKu colipba 3aK6ACOYHLIMU MUKPOOPZAHUSMAMU.
Taxoce nposodunu ucciedosanue enusHue coal, HUMPUMA HAMPUA HA PA36UMUE NPONUOHOGOKUCTILIX DaKmepuil 6
2osadiceem  coipve.  Ilpeocmaenensl  pesynbmamovl  mexHON0ZUU  NPOU3EOOCHEA  NOJIYKONUEHBIX  Koabac,
o6pabomannblx nponuoHosoKucavimu oOakmepusmu 6 Konuvecmee 0,1%, u kauecmeennvie xapaxmepucmuku
20m06020 Konbacnozo uzdenus. Ha ocnoeanuu IxcnepumenmanbHolX uccied06anuii Ovliu 6blOPAHbl ONMUMATIbHBLE
MmexHoN0ZuYecKue napamempsl HOCOAA U 0CAOKU NPU NPOU3BOOCHEE (hepMeHmUPOBAHHBIX NOJIYKONYEHbIX Konbac.
Hcnonvzosanue scudkux nponuoneoxucavix oaxmepuii (2 wmamma NPONUOHOGOKUCHON — Gakmepuu
Propionibacterium shermani) ¢ xonuuecmee 0,1% oacm ymenwenue epemenu npou3eo00cmea RoJIyKonuenvlx Koaoac
6 0sa pasa. B pesynomame uccnedosanuii 0okazano, 4mo 6eedeHue 8 MACHOE Cbipbe 2-X PAFTUUHBLIX WIHAMMOB
KOHUeHmpama NPORUOHOBOKUCTBIX OAKMeEPUil ycKopsaem OuoxXumuueckue UMEHEHUs 6 npouecce NOCONA U
obecneuusaem yHKyUoOHANbHO-MeXHON0ZUYecKUe ceolicmea. Takoice pe3ynomameol ucciedo6anus nOKA3ALU, YMO
RPORUOHOBOKUCTIbIE DAKMEPUU, UCHOIb3YeMble 8 MEXHON02UU NOTAYKONYEHDbIX KOAOAC, YCMOYuebl K KOJIUUEeCmEy
UCNOTB3YEMBbIX RUWEEBIX CONell U Humpuma hampus. B umoze uccnedosanuii ovin npunam 6onee cosepuiennblii
CnOCO0 npuMeHeHUus HCUOKO20 NPONUOHOBOKUCIO020 MUKDOOP2AHU3MA 6 NPOU3BOOCHI6E  NOAYKONUEHBIX
epmenmuposannvix Konoac.

KiaioueBnle ciioBa: (bepMeHTHPOBaHHLIe MOJIYKOIMIECHBIC KOHﬁaCLI, onTuyeCckasgd INJOTHOCTD,
MPOMUOHOBOKHUCJIBIC ﬁaKTepHH, 3aKBACOYHbIC MUKPOOPraHu3Mbl, HUTPUT HATPUA.

INFLUENCE OF PROPIONIC ACID MICROORGANISMS ON THE QUALITY
INDICATORS OF THE PRODUCED SAUSAGE

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

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

The article considered the effect of probiotic bacteria on the quality of meat for semi-smoked sausages. The
biochemical activity of propionic acid bacteria was studied at the stage of the production process of semi-smoked
sausages after the treatment of raw materials with starter microorganisms. We also studied the effect of salt, and
sodium nitrite on the development of propionic acid bacteria in raw beef. The results of the technology of production
of semi-smoked sausages treated with propionic acid bacteria in the amount of 0.1%, and the quality characteristics
of the finished sausage products are presented. On the basis of experimental studies optimal technological parameters
of salting and precipitation in the production of fermented semi-smoked sausages were selected. The use of liquid
propionic acid bacteria (2 strains of propionic acid bacteria Propionibacterium shermani) in the amount of 0.1% will
give a decrease in the production time of half-smoked sausages by two times. As a result of the research it was proved
that the introduction of 2 different strains of propionic acid bacteria concentrate into raw meat accelerates biochemical
changes in the process of salting and provides functional and technological properties. Also, the results of the study
showed that propionic acid bacteria used in the technology of semi-smoked sausages are resistant to the amount of
food salts and sodium nitrite used. As a result of research, a better way of using liquid propionate microorganism in
the production of semi-smoked fermented sausages was adopted.

Keywords: fermented semi-smoked sausages, optical density, propionic acid bacteria, starter
microorganisms, sodium nitrite.

Kipicne Kasipri Tanga myxelK eHIMIEpiH eHIIpyne

LIy>xpIK 6HIMIHIH aCCOPTUMEHTIH apTTHIPY- CTapTepiai  MHKPOOpPTaHM3MJEpAl  TNaiaamaHy
JBIH €H MaHBI3/IbI IApTHI CTAaHIApTKA cail camaHbl OoMbIHIIA ayKBIMIIBI TEOPHSUIBIK JKQHE TXipuoOe-
cakTall OTBIPBHIN, IIYXKBIK OHIMIEPIHIH ©31H/IK JiK Marepuangap eTe Kell, COHBIH ilIiHzae
KYHBIH ToOMeHjeTy Oombim Tabbutansl. Kaszipri NPOOHOTHKANIBIK  MHUKPOOPTaHM3MIEPAl 3epTTey
TaHa OYJ1 MOceJIeH] ey IiH eH OHTAMIIbI TaCii, FBUIBIMU KBI3BIFYIIBUIBIKTB TyAbIpazpl. [Ipobuo-
OJI eT HIMKI3aThIH OHJEY/eri mpouecrep Ke3iHue TUKAJIbIK MHUKPOOpraHusiepre Oudumo- xKoHe
KYpeTiH OMOXUMHSIIBIK ©3repiCTepiH KaKcapTyra MPOMMOHKBILKBIIABI OakTepusinap xataasl. [Ipo-
apHaJIFaH >KaHa TEeXHOJIOTHsUIapAbl eHri3y OoJbIl NUOHKBIIIKBUIABL OaKTepusiap TOMEH TemIlepa-
TabbuIaZbl. MUKpOOpraHU3MIEPAi €T OHIMAEPiH Typala eceii, HiCTi, aHTUMYyTareHIi 3aTTaplsbl,
OHJIIpy/Ie TMaianany JalblH OHIMHIH CanachblH B12 ButaMuHiH, aMUH KBIIIKBUIAAPBIH KAJIBITITAC-
KakcapTyra bIKnai erexi [1]. TBIpaAbl, TAaTOreHAl MHKpodJopara  Kapchl

OeJICeHALIIr1 )KOFaphbl.
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JKyMBICTBIH MaKcaThl >KapThUIall BICTAJIFaH
IIYXKBIK OHJIPICIHIH TEXHOJIOTHUSIIBIK MPOIECIHIH
KE3CHJIEPIH/IEr IIMKI3aTThl CTapTep MHUKpOAF3a-
JJApMEH OHJICYJCH KEWIHT1 Typamaaarbl MPOMHOH
KBIIKBULIAPBl OaKTEPUSIIAPBIHBIH OUOXUMUSITBIK
OeJICeHIUTITIH 3epTTey 00bIn TaObuIa bl JKyMBbIC-
TBIH MaKCaThIHA Opail Keleci MiHJeTTep KONBLIIbL:

-CTapTepili MUKpOar3alapMeH OHJCITEH €T
MIMKI3aThIHIAFBl [TPOMTUOHKBIIIKBUIIBI OaKTepHsi-

NmapAplH ~ JaMyblHA — ac  TY3bIHBIH, HATpui
HUTPUTIHIH 9CEPiH KapacThIPY;
-PONTMOH  KBIIKBULABI  OaKTepusjapMeH

OHJICITEH JKApThUIall BICTAJFaH UIY)KBIKTAPIIBI
OHJIIPY TEXHOJOTHACHI MEH JaWblH IIYXKBIK
OHIMIHIH CalaJbIK CHITaTTaMaJlapbIH aHBIKTAY;
3epmmey mamepuanoapsl meH a0icmepi
3epTTey  Ke3iHAe ~— OMOTEXHOIOTHSUIBIK
«BexTtop-buAnsram»  KOMIaHUSCHIHAH  aFaH
kypambigga 1*1011 KOE/cM3 eki mraMmiabl
Propionibacterium  shermani 6ap npomnuon
KBIIIKBIIBI OakTepusiiap Konganpuiasl. [1Iukizar
perinze  MEMCT 33818-2016 OOMBIHIIIA
TaHJIaJIFaH CHBIP €Tl )KoHe KYWPBIK Maid, CTaHapT
OOHBIHIIA AOMJEYIITEp KOJMTAHBUIALL. bakpliay
yarici peringe MEMCT 31785-2012 cublp eriHeH
JKaCaJIbIHFaH  JKapThUIail  BICTaFaH  IIYKBIK
KapacTBIPBUIIBL
XKaptbeinaii picTanFad HIYVKBIKTHI TalbIHIAY
TEXHUKAIBIK KykKaTTaMaMeH peTTeNeTiH Imapa-
MeTpiep OOWBIHIIA TEXHOJOTHSUIBIK —CXeMara
coifkec Kypri3uimi. ONIIEHETIH KOPCETKIMITEPIiH
[IaMachlH aHBIKTay YIIiH ChIHAMalapabl IpiKTey
TypaMachlH JalbIHAAY Ke3iH/Ie )KY3€ere achlPbUIIBL.
OHIIpICTIK XKarmaima ToXKIpHOETIK-0HEPKICIITIK
Oaitkayman eoTkizy C.CeldymmH  aThIHIAFBI
KEAK-#ubiH erTi KaiiTa eHzmey IKeHIHAeri
AKCIIEPUMEHTTIK-OHIIPICTIK IEXBIHA KYPTi3UIIi.
[TponMOHKBIIKBLITBT OaKTepHUsCHIHBIH
IITaMMIAPBIH CAaHABIK O0aKbUIAyhl THAPOIU3AT-CYT
OpTachIHA €Ty aPKBUIBI 3ePTTENII.
[TponmOHKBIIKBUTE OaKTEPUSHBIH ac TY3bI-
Ha TO3IMIUTITT Keleci ofiClieH aHBIKTAJIbI: 3epPT-
TEyTe allbIHFaH CYWBIK MHUKpPOAF3aHbl Oip TaMIIIbI-
cbiH inveknieH 100 rpaMM anpIH ana ac TY3bIMEH
(2; 2,5, 3; 3,5% enuearen er TypaMachiHa
eHrizinmi. ['maponw3aT cyT opTacklHA eriireH
ceiHaManapsl (4 £1)°C 24 caraT TOHA3BITKBIIITA
CakKTalbl. YaKbIT O6TKEHHEH KEeHiH MPOIMMOHKHIII-
KbUT OaKTEpUSACHIHBIH ©OCyl CaHIBIK OaKpLIay
ApKBUIBI €CENTENIN OpTaK MOHI IIBIFAPBUIIBL
Cy#bIK TPONUOHKBIIIKBIIE OaKTePUSHBIH
HUTPUT HaTpHiffa Te3IMIUIri Kejeci oic
OOWBIHIIA 3ePTTEN/Ii: 9P TYPJIi KOHIEHTPATTHI (2, 4,
6, 8)%-xp1 100 Mu1 HUTPHUT HATPUIFa CYHBIK
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MUKpOar3a eHri3uviai. ['maponusaT cyT opTachiHa
eriIreH chlHAManap ToHa3bITKbITa (4+1)°C
Temrepatypana 24 caraT yCTaugel. YakbIT
OTKCHHEH KeHiH MpPOMUOHKBIIIKBIT OaKTepHUsICHI-
HBIH ©Cyl CaHJBIK OaKbUIay apKbLIbl €CEMTeNin
OPTaK MOHIH IIBIFAPBUI/BL.

Kanaplk HaTpuii HUTPUTIHIH MeJepi
aKybI3ChI3 (PUIBTPATTaFkl HUTPUTTIH CyIb(aHua-
MUJTEH XoHe N-3TWICHAWAMUH IUTHAPOXJIOpH-
JTIMEH opeKeTTecyl HOTHXKECIHJE TY3UIeTiH Tyc
KapKBIHABUTBIFBIH OJIIICY apPKBUTBI AHBIKTAIIIBL.

CpIHaMaHBIH OINTHUKAJBIK THIFBI3ABIFEIH 550
HM TOJKBIHABI (HOTOKOJIOPUMETPMEH AaHBIKTAIL,
NPOMUOH  KBIIIKBUIABI MHKpPOAF3aHbIH  CaHBIK
ecimi ecenTteni.

Jaiibln eHIMI OpraHOJICNTUKANBIK Oaranay
KP CT 1731-2007 OotibiHIIA JOMIH TEKCEPY
KOMHCCHsIIapbIMEH Oec OalIbIK IIoK1T OOMBIHIIA
Oarananapl. OpraHoNENTHKAIBIK Oaranay Ke3iHje
HETI3ri  camajblK KOPCETKIIITEPIiH COWKeCTIri
Oenrinenai (CBIPTKBI TYpPl, KECKiHAeri Typi, Tyci,
HiCi, 1oMi, KOHCUCTEHIIHMSICHI).

O/1e0MeTTiK Moay

IIponwoH KBIIKBUIIHI - XKoHE OMrIo0aKTe-
pusIap TamMak OHIIPICIHIE eTe KOFaphl Koiua-
Heicka ue. Com cebenTi OakTepusIapIblH HiC
TY3€yII MEH OMOXMMUSIIBIK OEJICEHIUTITIH aHbIK-
Tay MaHBI3BI 00BIT TaObUTamel. M. A. XanxamaeBa
MeH W.C. XamaraeBaHbIH JKYMBICTAPBI TTPOITHOH-
KBITIKBUIIBI KoHE OmdumoOaKkTepusiapIblH maii-
BIH [IVKBIK OHIMIHE OCepiH  KapacTHIPHII,
OpTaHOJICNITUKAIIBIK KOPCETKIIMTEPiHIH alTapIIbIK-
Tail KaKcapaThIHIABIFBIH Jajenered [2].

M. Jlapammko wmen M.E. Ilorec o3
JKYMBICTApPbIHAA MPOMHOHKBIIIKBUIAB OaKTepusi-
Jap MaTpUIAHbI KbUIAM KBIIKBUIIAHIBIPY JKOHE
OakTepuOLMHIEP CHAKTBI MHKpPOOKa  Kapchl
areHTTepAl OHMAIPY apKbUIBI (EepMEHTTENreH eT
OHIMJIEpiHIH KayINCi3irin xakcapraasl [3].

3. IuneBap, X. XocelHU 63 )KYMBICTAPbIHIA
JTAWBIH eT OHIMJIEPIHIH MICIIT )KeTUTyiH KeIenaeTyre
CTapTepIIiK MUKpOar3ajiapAblH 9CepiH JKoHE MTalbIH
IIYKBIKTHIH MUKPOKYPBUIBIMBIH 3epTTereH [4].

N.A. XanxamaeBa, MW.C  Xamaraesa
eHOEeKTepiH/Ie MPOMUOH KBINIKBLIbI OaKTepUsIaphl
MeH OuduaobaKTepusuIapapl KOCy OChl OaKTepus
HMITAMMJIAPBIHBIH HUTPOPEAYKTA3aNbIK OenceHIi-
mirine OalaHBICTBI NIYKBIK — OHIMAEpiHAEri
HUTPUTTEPAIH MeliepiH OipHemie ece a3anTyra
OOJNaThIHBIH 3epTTereH [5].

Craprep aMUHKBIIKBUIIAPBIH —JeKapOOK-
cungey KaOileTi apKpUIbl  MHKpOar3ajapAblH
JaMybIH TeXel oThIphIl, pH TeMeHaeyiH Ty IbIpysl
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MYMKIiH, OChLIaillia allbITBUIFAaH €T OHIMJICpiHIe
OakTepUsUTapIbIH KHHATYBIH OO IbIpMaiiisl [6].
. Yanrepniy »KyMBICBIH/Ia CTAQHIOKOKK-
TapblH TepOeric karmaiibiHaa KeOipek KaTanaza
Ty3erinairi gonenaeni. Kopekrik oprara HuUTpaTt-
TBIH KOCBUTYBI S.Carnosus-Ka aiKelH ocepi Oap
KaTajia3a CMHTe31He bIKman erti. Hurparrap coHbl-
MEH KaTap KaTaja3aHblH OeJiHyiHe bIKIal eTTi [7].

A.KacaOypuaiH >KyMBICBIHAA  IPOIHOH

KBIIIKBULIBI MUKpOaF3aJiapibl JKapThlIald bICTAJI-

FaH IIY)KBIKTAp OHMIIPICIHAC KONJIaHy MaibiH

OHIMHIH OMOXMMMSUIBIK JKOHE OPraHOJICIITHKAIIBIK

cCHUIaTTaManapblHa OHTAWJIBI dCEpiH THUTi3eTiHIH
nonengered [8].

Bexepa »xoHe Paii 63 enOexTepinie mpoduo-
TUKAJIBIK [MTamMaap (EepMEHTTEIreH IIY)KbIKTap-
IbIH ~ KaYINCI3AINiHXKOHE  cakTay  Mep3iMiH
’KaKCapTaThIH/IbIFbIH aHbIKTaraH [9].

®.FO Dkep NPOMUOHKBIIKBUIAB MHKPO-
ar3aJiap/bl IYXKBIK OHAIPICIHIE MaKCATThl Typ/e
KOJIIaHy IIMKI3aTTBIH  HETI3r  KYPBUIBIMIIBIK
3JIEMEHTTEPIHIH KaJIbIITACYbIH JKEIACIAeTeTIHIH
nonenaenren| 10].

E.b. Bunron mponumoHKBIIIKBUIABI MHUKPO-
ar3aHbl €T IMKI3aThIH OHICYICH KEHiH IMKi3aT-
TaFbl MATOTCHAIK OaKTepUsIapIbIH 6CyiH OaKbpLIai
OTBIPBINT HUTPUTTEP MEH HHUTPATTAPJABIH KYyp-
BUIBIMIIBIK KACHETTEPIHIH KaKcapTyFa OH dcep
eTeTIHAIriH anpIKTaran[11].

[ykemesa C.E. skyMbICTapbIHIA MPOIHOH
KBIIIKBIIBl  OaKTEPUSIIAPBIHBIH CTAPTEPIIK KYJIb-
Typanapsl, Mbicansl, Propionibacterium shermanii
HETi3iHAe, €TTI Ty3Jay Ke3iHJe eT IIMKi3aThlHa
€HTi3y OHIMHIH KYPBUIBIMBIK KOHE MEXaHHKAJIbIK
KAaCHUCTTEPIH alTapJIbIKTail KaKcapTaibl, TCPMHUS-
JBIK  OHJACY Ke3iHAe BUIFaJAbl > KOFANTYJIaphl
TOMEHJICUTIH/IIT1H, bUIFaJl OaiJIaHBICTRIPY Kaliie-
TiH apTTHIPATHIHBIFBIH aTal oTKeH [12].

Hamuoicenep jncane 01apost mankpliay

[TpONMOHKBIIIKBUIIB MUKpOAF3aiap cropa
TY30€iTiH, KO3FaJMaWThIH, (aKyJIbTaTHBTI aHa-
9poOTHl KOHE a’pPOTONEPAHTTHl TasKIIa TIpPi3i
OaxTepusuiap 0onbin TabbuIaabl. CHIPTKBI (haKTOp-
JIapJIbIH MHUKpOAara3ajpra acep €Tyl OHOJOTHSIIBIK
JKoHe ocep eryun (aktopiapra OaHIaHBICTHI
6omazsr [13].

ET mmki3aThlH OHICYAE MHKpOar3ayiapibl
TaHJaylarbl €H MaHBI3Ibl POJIb OaKTEPHUIAPIBIH
HUTPUT HATPUIFA JKOHE TY3Fa TOIIMIUIIrT OOJBII
tabbutaabl. CoraH opaii 013 MPONMHOHKBIIIKBLIABI
OakrepusmapapiH (2 IITaMMIBI  TIPOITHOHKBIII-
KbUIABI OakTepusicel Propionibacterium shermani
oHe makrobammmumn Lactobacillus acidophilus,
L.casei, L.Plantarum 1:1 xaTelHaceHzma) ap TYpIIi
0,08%, 0,1%, 0,15% memmepae MUKI3aTTHI OHILY
apKbUIBI HUTPUT HATPUA MEH ac Ty3blHA ocepi
KapacTHIPBUIABL. AJBIHFaH HOTHXKEIIEepai Kemeci 1-
111 KQHE 2-1111 KeCTeNIepAeH Kopyre 00Ja bl

Kecre 1 — [Ipon1OHKBIIIKBUIIABI OAKTEPUSHBIH ac TY3bIHA TO3IMILTIT

Ac TY3BIHBIH
Meepi, %

Exi mTaMmibl IPOITHMOHKBIIIKBLTIBI
MUKPOAF3aHbIH 6MIp Cypy
KieTkanapbiabiy cansl KOE /11

2

2*1010

2,5

4%1010

3

6*1010

3,5

1*1011

1-—mi KecTeeri MaJiMeTTepIeH
MPONMOHKBIIKBUIABL  OakTepusulap  KOFapbl
MeJIIIeperi ac TY3bIHIA ©Te >KAaKChl JaMUTBHIHBIH
Kepyre Oomansl. JKapThimail BICTaNFaH MIVIKBIK
OHJIPY TEXHONOTHsCHl OOMBbIHIIA ac TY3bH 2,5%
KOCKaHJa €Ki I[ITaMMIbl IPONHUOHKBIIIKBIIIBI
MHUKpPOAr3aHblH eMip Cypy KJIETKaJapbIHBIH CaHBI
4*1010 KOE / 1 r KAMTUTBIHBI aHBIKTAJIBL

LIy>xpIK ©HIIpiCiHAE HUTPUTTHI KOJIAHY €H
OipiHII SHTEpOoOAKTEepPHUsIIAPIBIH OCYyiH TOKTaTa-
npl. CoraH OaiflaHBICTBI 9P TYpJdiI MeJILIepAe
QJIBIHIaH HUTPUT KOHIEHTPATHIHBIH IPONOHKBIILI-
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KBUIJIBI MAKpOAF3aJapblH 6CyiHe acepi KapacThl-
pBULABL. 3epTTeyNeplaiH HOTIKeci 2-1Ii KecTeme
OepinreH. 2-mr KecTeleri MoJiMerTepre cyieHe
OTBIPBITT HUTPUT KOHIEHTPATHIHBIH MOIIepiH 8
IeH 2 Mr-fa JediH a3afdTKaHga OITHKAIBIK
THIFBI3IBIFBI TOMEHACUTIHI Oalikanabl. HUTpuTTiH
8 Mr MeJIepi MPOMUOHKBIIIKBUT MUKPOAF3aiapbiH
oecyiH OasymaTKaHblH OalKaJbIK, COHJIA-aK
ONTUKANIBIK THIFBI3ABIKTEIH TOMEHIET€HIIriH 2-1Ii
KecTeleH Kepyimisre Oomanel. [IponmuoHKEII-
KBUIJBI MUKPOAF3aJIapbIHBIH ©CY CaHbl CHII3UINeH
HUTPUTTIH MeJILIEepiHe Kepi MPONnopLuroHa O0JbIn
TaOBLUIA B
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Kecre 2 — [IponnOHKBIIKBUIIBI OaKTepUsITapAbIH HUTPUT HATPHUIAFA TO3IMILIIT]

Yori Hutput HaTpuit OnTHKabIK [TpormmoHKEIIKBUIABI OaKTEPUSHBIH 6Cy
mouepi, Mr/100 T | TBIFBI3ABIFEL, J] memnrepi, KOE/ 1 p
Bakputay - 1,70+0,063 3*1011
yarici
1-mmi yori 8 1,590,030 7*1010
2-i yari 6 1,830,046 14*1010
3-1mi yari 4 1,73+0,022 33*1010
4-nmi ynri 2 1,79+0,034 5*1011
AJBIHFAaH MOIIMETTEP HHUTPUT HATPHIA OOWBIHITIA JMaWBIHAANFAH IIYKBIKTAp CTaHAAPT

MeJIIIepl KoFapjaraH CalblH MHUKpOAr3aniapablH
ecy OCJICeHALTIrT TOMEHCHTIHIH KOPCeTe i,
[TpONMOHKBIIIKBIT MUKPOAF3aMEH OHJIEITCH
KapThUIall bICTANFaH IIYKBIKTHIH yirinepi C.
Celipymuna  ateiigarbl Kaz¥TY  ToxipuOenik-
OHJIPICTIK  IIYKBIK  [EXbIHAAa  KacaJbIHIbL.
ToxipubOernik yariHi JAadblHAayaa TPOMHOHKBIIII-
KbULJIbI OaKTepHUsUIapIbIH KOHIIEHTPATBIH HETI3ri
MHUKpOaFr3a peTiHje naigaianyra 0ojaabl, OChIFaH
opail eHIIPICTIK MPOILIECTIH Y3aKThIFbIH €Ki ecere
azaiTeurpl. JlaliblH OHIMHIH CBIPTKBI TYPI

TajanTapblHa cal: iciHOereH, ChIPTKbI O€Ti Tasza
KypFaK, eIIKaHJald JaKTapbl JKOK, KaOBIFbI
3aKbpIMIaHOaraH, JOMI MEH MiCi KaFbIMIEI, OHIMHIH
TypaMachIHbIH TYCI KO KbI3bLI, KOHCHCTEHIIHSCHI
TBIFBI3. Du3nKaIBIK XAMUSIIBIK JKOHE
MUKPOOHONOTHSIIBIK ~ KOPCETKIITepl KapThulai
BICTAJIFAH IIIY)KbIKKA KOWBUIFaH TajanTapra cai.

ToxipuOenik 3epTTeyaiH COHFbI Ke3CHIHJE
JMafblH  OHIMHIH  camaJblK  CUIATTaMajiapbiH
3epPTTEIK. AJIBIHFAH HOTHIKEEp 3 — Il KoHe 4-111i
KecTene OepiiireH.

Kecre 3 — YKaprbuiail bicTainFaH HIY)KBIKTHIH OPraHOJET THKAJIBIK KOPCETKIII

Yoiri Coiptkbl | Keckenneri | Wici | domi Koncuc Tyci Opra
Oeitneci TYpi TEHIUSICHI Oarachl
Bakpunay yanrici 4.8 4.8 5 5 4.8 4.9 4,88
IIponrOHKBIIKBLIABI
OakTepHUsIMeH
P y 5 5 5 | 48 5 5 4,96
OHJICITeH JKapThUIai
BICTAJIFAH IIYKBIK
3-1I1i KecTeaeri ajJbIHFaH MOHIEP, ITPOITHOH- TIHAEPIHIH  BIOBIpAaFaHBIH, COHAA-aK, HTalbIH

KBIIKBUIABI OaKTEPUSAMEH OHJCIIEH KapThlIiai
pICTaJIFaH IIYKBIKTBIH 3epTTey Yirici Oakpuiay
YaTiCiHE KaparaHza KOFaphl OayuIIbI abIll OTHIP.
Jerycranus — Mymienepi  MPOMHOHKBIIIKBUIIBI
OaKkTepUsSMEH OHJCITCH KapThUIald bICTAIFaH
IIYKBIKTAp epeKine crenu(puKanblK HWici MeH
JIOMIMEH, THIFBI3 KOHCHCTCHIIUSACHIMEH epeKIerne-
HETIHIIrH aTan OTTi.

3epTTey Ke3iHae MPOMUOHKBIIIKBUIIBl MHUK-
poar3amap  KOCBUIFAH  JKapThUIail  BICTAFaH
IIYXKBIKTHIH KOHCUCTEHIIUSCH HO31K KoHE OipKeNKi
eKeHIH Kepyre Oomaapl. MUKPOKYPBUTBIMIBIK
Oaxpiayna (hepMEHTTENTreH eTTiH OYJIIIBIK er

OHIMHIH KYPBUIBIMBIHBIH KAJIBINITACYBl (DepMeHT-
TEIMETeH IIYKBIK OHIMIHE KaparaHIa KapKbIHIIbI
JaMbIFaHbl OaliKanIsl.

DepMEHTTENreH  KapTbulall  bICTaJIFaH
IIYKBIKTApABIH  VITUIEPiHIH MHUKPOKYPBUIBICTA-
pPBIH 3epTTeyne, l-mii cyperTe KepceTimreHnei
TypaJFaH €TTiH Maccachl OakbliayFa yKcac eKeHi
aHBIKTAJIbl. MUKPOCKOMUSUIBIK YJIKEHTY apKbUIBI
KapacThIpFaH/ia, OYJIIIBIKET TIiHIHIH MIOFBIpap-
BIH/Ia TANIIBIKTAp Oip-OipiMeH »KaKbIH OpHATaCKaH
TY3Y CBI3BIKTBHI HIIIIHMEH CHUIATTaJFaH, OJapIblH
apachIHAAFbI IIeKapanap aHbIK KepiHei.

Cyper 1 — bakpiay muKi3aTsl YATiCiHIH MUKPOKYPBUIBICH (YIKeHTY X30)
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2-111i CypeTKe Kapacak TaJIBIKTHI KOJaKTap
op TYPJIi ASpeKele aHbIKTaIFaH, Keiibip Oemirinae
a3 OpHaJIaCKaH, Kel skepIiepiHie ociH OarlKamaipl.
TanmbIKTEl  KOJMAKTapAbIH OY3bUTYBl OakbLIay
YIIrire KaparaHjua »orapbl. AJIBIHFaH MOJIiMeET-

Tepre CyileHe OTBIPBIT  MPOMHOHKBIIIKBLIIBI
MHUKpPOaF3aMeH €T MIHMKI3aThIH OHJICYMEH TaJlIIbIK-
TBI JKOJAKTAPAbIH aWTapJbIKTal  BIABIPAybIHA
OKEJIETIHIr, COHJAai-aK KOCAJIKbl KYPBLIBIMHBIH
e3repicTepiH Je KEASNACTECTIHIIr OalKaI bl

Cyper 2 — [IpOnHOHKBIIIKBUII OAKTEPUSIMEH OHACNTEH €T IHKI3aThIHBIH MUKPOKYPBUIBICH (YJKeiTy X30)

5-111i KecTere MoH OepceK, MPOTUOHKIITKBLT
MUKpoar3ajapMeH OHJICNTEeH JKapThlIail bICTAIFaH
IIYKBIK  OHIMIHIH XUMHSIJIBIK  KOPCETKIIITEPiH
3epTTey Ke3iHJe KAIJABIK HUTPUT HATPUIIIH
MOJIIIIepiHiH alTapibIKTail TOMEHIereHi Oaiikana-
npl. Bynm omapnslH ocepiH FaHa emec, SIFHH
Mukpooprauusmaepaid pH-ra uutpurtig NO-ra

JeWiH  TOTBIKCBHI3JAHYbIHA  KOJAWJBI  9cepiH,
COHBIMEH KaTap 3epTTeJeTiH MHKPOOPTaHU3MIEp-
JUH JTEHUTU(DHUKAIUSIIBIK KACHETTEPIHIH KOPIHICIH
kepcereni. Kenreren aBTopnap/plH MiKipiHIIe,
HATPUI HUTPHTI TYC TY3yAeH Oacka JIMIHITEPIIiH
TOTBIFYBIH TEXEYTe KbI3MeT eremi [14].

Kecre 5 — JKaprbuiaii bIcTaliFaH NIY)KBIKTHIH XUMUSUIBIK KOPCETKILITEPI

Yori Ty3mei | Kanneik Hutput | Butammu B12 | blnrangsi
MeJIiepi, HATPHUIAIIH MeJIiepi, MeJIiepi,
% medepi, % Mmkr/100 rp %
Bakpunay ynrici 3,44+0,04 | 0,006+0,0001 1,8+0,06 58,5+0,05
[TpOnUOHKBIIKBULIBL 3,45+0,05 | 0,003+0,0001 2,4+0,03 60,3+0,03
OaxTepHusMeH eHIeNreH
JKapThUIal BICTAIIFaH IIYKbIK

B12 depmenTrenren kapThUIali BICTaJFaH

IIYKBIKTBIH KYpaMbIHAa  KOFapbl 00IybI
MPOMHOHKBIIKBUIABI  MHKpOAF3alap/blH — Kypa-
MbIHIA Oy BUTAMHUHHIH JKOFaphl KeJIEeMIe

CHUHTE3NIENETIHAIKTEH Jer TYCIHAypre Oomaabl
[15]. Conmaii-ak, Gepiaren kecerere MoH Oepe
Kapacak, bBUIFAJAbIH MOJIIepi aWTapibIKTal
e3repMereHin kepyre Oomanpl. byn mpommoH-
KBIIIKBUIABI MHKpOAr3alap/blH JaibIH OHIMHIH
pH-Ha  ocepinen nmen  Outemis.  OHIMHIH
BUTFAJIIBUIBIFBIHBIH TYPaKTBUIBIFEI IaibIH OHIMHIH
KOHCHCTEHIIMSICBI ~ MEH  CakTay  Mep3iMiHiH
Y3aKTBUIBIFBIHA 3CEP €TeNli.

Ty3apiH Memmepi Oakpluay yIiTiCiMeH
caJBICTBIPFaHIa e3repicrep Oaiikammanpl. by
MUKpOaF3aJIapJblH KaJIBIIITACYbIHA JKAKChl CEPiH
turizeni. Ty3abpIH KOHIEHTPALMSCHIHBIH KOFapIiaybl
OWoreHi aMHHJIEpAIH OHIIpICIH a3aiTanmel. byn
NaCl sxorapel KOHLIEHTpAIMsIChIHA OailIAaHBICTHI
MHKPOOPTaHHU3M >KacyIlaJlapbIHbIH CAHBIHBIH TOMEH-
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IeyiMeH JkoHe JekapOokcmiaza (epmeHTTepi
JIOKaNM3aIVsUIaHFaH JKacylia MeMOpaHaJapbIHBIH
OipTiHmern OY3bUTYBIMEH TYCIHIIPYTe OO IbL.

Kopvimuinowt

JKorapeima OepinreH HOTIDKENEpre Kapar,
KOJIJTAHBUIATHIH IPOMHOH KBIIITKBLUTEI OaKTepHusIap-
BIHBIH KOHIIGHTPATHl ac Ty3bl MEH HaTpuil
HUATPHUTIHIH TEXHOJOTHSUIBIK J03ajlapblHa ©Te
TO3IM/II €KeHi OalKanIbl. AJNBIHFAH MalliMETTepre
CYlieHEe OTBIPHIIT MTPOIMTHOHKBIIKBIIABI MHUKPOAF3a-
Jap/Iel €T OHIMIEPiH OHJIEYAe KOJITaHy TaIBIKThI
YKOJIAKTap/IbIH BIIBIpaybIHa OKeNEeTIH/IIr aHbIKTa-
nmel.  Ocblnaiiiia, 3epTTeyNepiH  HOTHXKenepi
OOMBIHINIA  IMUKI3aTTHl  MPOMHUOH  KBIIIKBLIBI
OaxTepusUIapbIMEH OHJICY NalbIH OHIMHIH KaKeTTi
TYCTi CHIaTTamallapbl KENICHIHIH KaJbITACybIHA
OH ocep eTefi, COHBIMEH KaTap KaJJIblK HATpHUA
HUTPUTIHIH TOMEHJETCHIH KO3 ETKI3/IK >XoHE
HUTPO3ONMUIMEHTTEPAIH  TY3UIylH,  omapablH
TYPaKTBUIBIFBIH apTTHIPaIbl e KOPBITHIHIBI
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acayra Oonaypl. CoHJaii-aK, POIMMOHKBIII- KbULIbI
MUKpOAF3aMeH INMKI3aTThl OHICY apKbUIbl €T
UIMKI3aThIHBIH ~ TIHAEPIHIH ~ BIOBIpay — MpoLecTepi
KYIICHTeHIH OalKabIK, OV MpOIeC aiblH OHIMHIH
OpTaHOJICIITHKAIIBIK ~ KOPCETKIIITEPIHE  OHTAMIBI
OCEpiH THTI3eIi.

KopbIThHIbUTaN Kelie, TPOMUOH KBIIIKBUT- JbI
MHUKpOAr3ajapabl  KapTbUlail  BICTAFAH  LIYKBIK
eHIMIHJIC KOJIaHy apKbUIbl JaibIH OHIMII OHIIPYIiH
TEXHONOTMSUTBIK, TIPOLIECIHIH Y3aKTBIFBI €Ki  ecere
KBICKAPTHUIIIBL.
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CIIPEJ OHJIPY AETT MAUBI SMYJIbCHUSIAY KABLJIETIH 3EPTTEY

H.E. AJIBKAKCHHAY @ , K E. TVAKBAEBA* *

AJK. XACTAEBA?

(*Actana punnans KIIC «Kazak KaiiTa eney ’kaHe TAFaM 6HEPKICiNTepi FHLILIMH-3epPTTey
unctutyThbl, Kazakcran, 010000, Acrana, On-Dapadu naugr., 47
?Ka3ak TeXHOJIOrHsI skoHe 6u3Hec yHuBepcuTeTi, Kazakceran, 010000, Acrana, K. Myxameaxanosa Kei., 37A)
ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOHIBIK rmorTack: alzhaxina@inbox.ru*

Makanaoda cnped 6HOIpicCiHIiY Hezi32i MeEXHONOUANBIK naApamempnepi zepmmenzeH, cevedi yHKUUOHANObL
MaxKcammazol IMYNbCUATBIK OHIMOEPOiH ¢hopmynanapvin a3ipney dHcaHe onapobl OHOIPY MEXHONOZUACHI MAMAK,
OHePKICIOInIY 03eKkmi Mindemi 6onvin maodvinadsl. Kazipei yakpimma xanvikmsl opzanoienmukaivlk Kacuemmepi
0acmypnioen epeKuieeHOelimin MOMeH Kal0pUALbL OHIMOEPMEH KAMMAMACHI3 €my Kaxcem. IMYabCUALbIK
OHIMOepOiH chopmynanapuin xncacay KesiHOe al0bIMeH MEXHOI0ZUANBIK hapamempiepi eckepineoi. Jlypoic
MexXHON0ZUATIBIK napamempiepoi caKkmay y3aK yaKbim cakmay Ke3inoe mypaxmsl OpaHoIenmMuKaibvlK Kacuemmepeze
akenedi. On yuin unzpeoueHmmep 03apa apeKemmecy Ke3iHoe onap mypaxmuol 6HiM Oepemindeil emin maHoanaowl.
KanvikKan icone KanvlKnazan maii KolWKbLIOAPLIHLIY IPMYPRi  apakamuliHackl 06ap Kayxcemmi KypamHblH
IMYTILCUATIBIK OHIMOEDIH aily2a, COHOAU-aK, IpmMypiai KOCRANApPObIH, MAZMYHbIH 032epmyze MYMKIHOIK oap
00N12AHOBIKINGH, MAMAHOAPOLIY, HA3APLL XANBLIKMBIH IPMYPIAL HCAC MORMAPLIHA, COHOAU-AK (QYHKYUOHAIOb
MamaKmany2a apHAan2aH oOHimoepoi OHOIpy Ke3iHOe OHepKIcinmiy MmMeXHUKANbIK MYMKIHOIKmepin muimoi
naiioananyea 0azplmmanzanvl madueu Hapce. IMYNbCUAHBL 3epmmey Hezi3iHOe IPMYpPAi MEXHON0UATIBIK
napamempiepoe IMynbCUAHBIH, IPMYPai mypaepiniy mukpocypemmepi mycipinoi. «Capol maii: ocimoik maiivly
cymmi-maii ¢hazaceinwiy oucnepcusacel 61,9 um maii wapnapovinsiy onuwemimen «Kammoty Imynocus anvinzanza
Oeiiin ycy3eze acwipovinaowt, on 110 - 150 aiun/mun amxepni munmezi apanacmulpoliimovly, AUHATY HCUiNZiHOe,
MEXAHUKANBIK apanacmelpy HeazoauwviHoa dicy3eze acvipvlnadvl. /laiivin OHIMHIYN QU3UKA-XUMUATBIK JHCIHE
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Kpucmanoany xacuemmepi 0e 3epmmendi. byn zepmmeyoiny maxcamot cnped oHOIipicindeci mexHo102UANbIK
napamempepoi HcoHne Maibl IMYAbCUATBIK WLAPAAPObIH RATIOA 601y npoyecine acepin zepmmey 001bln MAOLLIAOBL.

Herizri ce3nep: cnpen, 3myiabcusi, Mail pazacbl, MUKpoOrpad, TeXHOJOTHSJIBLIK MapaMeTpJiep,
(pyHKIHOHAIABI TAMAKTAHY, CAKTAY.

UCCJETOBAHUE CIIOCOBHOCTHU DMY.JIbI'MPOBAHUS JKUPOB B
MMPOU3BO/ICTBE CIIPEJIA

HE. AJIB>KAKCUHA* YK.E. TVAKBAEBA, ‘T.E. EPEOJIAT,
A.2K. XACTAEBA
(*Actanunckuii puaunan TOO «Kazaxckuii HayuHO-HCCIe0BATEILCKHIA HHCTHTYT
nepepadaTbiBaoleii ¥ NUIEBOH MPOMbINILIEHHOCTH», Ka3axcran, 010000, Actana, np. Anb-®@apaou, 47
2Ka3axckmii yHMBePCHTET TeXHOJIOTMH 1 6m3neca, Kazaxcran, 010000, Acrana, yia. K. Myxameaxanosa, 37A)
DneKTpoHHas moYTa aBTopa KoppecnonaeHta: alzhaxina@inbox.ru*

B cmamve usyuenvl O0CHOGHbBIE MEXHONOUUECKUE RAPAMEMPbL HPOU3EOOCHEA CHPE008, NOCKOIbKY
Paspadomka peyenmyp IMyabCUOHHBIX NPOOYKM 08 (PYHKUYUOHATIbHO20 HA3HAYEHUA U MEXHOSIO2UU UX NPOU3E00CHEA
AGNAEMCA AKMYAbHOU 3a0aueil nuuieeoll npomvliaennocmu. B nacmoswee epems neodxooumo odecnewums
HacelleHue HU3KOKAIOPUNHOU RPOOyKyueil, OpzanoienmuyecKue CceoHcmea KOmOpou He OmAudaomcs om
mpaouyuonnsix. Ilpu cozdanuu peuenmyp IMyabCUOHHBIX RPOOYKMOE 6 HEPBYI0 04epedb YUUMbIGAIOMC
mexnonozuveckue napamempol. Coonio0enue NPAGUILHBIX MEXHON0ZUYECKUX NAPAMEMPOE NPUBOOUM K
CMAOUIbHBIM  OP2AHONIERMUYECKUM CEOIICHEAM Npu OaumenavHom Xpanenuu. Jlns 3mozo umnzpeduenmol
nooduparomca maxum oopazom, umoodsvl npu e3aumooelicmeuu oHu 0asanu cmadunvhovlii npodykm. Ilockonvky
MOIHCHO ROSIYUAMD IMYIbCUOHHBIE RPOOYKMbL HCEIAEMO20 COCINABA C PA3IUYHBIM COOMHOUIEHUEM HACLIUWEHHBIX U
HEHACLIUEHHBIX HCUPHBIX KUCIOM, 4 MAKIHCEe UIMEHAMb COOePIHCAHUe PA3IUYHBIX 000a60K, €CMeChEeHHO, Ymo
GHUMAHUE CHEUUAUCHIO8 COCPEOOMOYEHO HA IPPHeKMUGHOM UCRONB308AHUU MEXHUYECKUX 603MONCHOCHICH.
ompacau npu RPOU3600CcHee RPOOYKMO8 01 PA3HBIX 603DACMHBIX ZPYRN HACENeHUs, 4 MAKce HYHKUUOHATbHO20
numanus. Ha ochosanuu uccinedosanus Imyascuu 0viiu cOenansl MUKpOpomozpaguu paznuunsix MUnoe IMyabCuu
npu pasuvix napamempax npouecca. /lucnepeuposanue mono4Ho-Hcuposoil gazel «Cnusounoe mMacno: macio
pacmumenvroe» OCyumecmensniom 0o noayuenus mynvcuu muna «Teepoasny» ¢ pazmepom rincupogvix wapurxos 61,9
MKM, YMO OCYWECMEIAION NPU MEXAHUUECKOM RePeMEeUUGAHUN NPU YACHIOME 8PAWEHUA MEULWIKU AKOPHO20
muna 110 - 150 06/mun. Taxsice 6vi1u uzyuensvt uzuko-xumuueckue u KpUcCmaaiu3ayuoHHble C0iCnea 20noeo2o
npooykma. Ilenvio 0annozo uccinedosanus aensaemcs uzyueHue Mexnoi02u4ecKux napamenpos npu npou3e00cnee
CHnpPeooes u ux eIUAHUE HA NPOUECC PYOPMUPOBAHUSL WLAPUKOG HCUPOBOLL IMYTbCUU.

KuroueBbie cjioBa: crnpen, 3MyJbcusi, KUpoOBasi (aza, Mukpodororpadus, TeXHOJIOrH4ecKue
napaMeTpbl, PYHKIIHOHAJIbLHOE MUTAHHE, XPaHEHHeE.

INVESTIGATION OF THE ABILITY OF FAT EMULSIFICATION IN
THE PRODUCTION OF SPREAD

(* Astana branch of «Kazakh Research Institute of Processing and Food Industry»,
Kazakhstan, 010000, Astana, Al-Farabi Ave., 47
2Kazakh University of technology and business», Kazakhstan, 010000, Astana, Mukhamedkhanov, 37A)
Corresponding author e-mail: alzhaxina@inbox.ru*

The article examines the main technological parameters of spread production, since the development of
formulations for functional emulsion products and their production technology is an urgent task for the food industry.
Currently, it is necessary to provide the population with low-calorie products, the organoleptic properties of which do
not differ from traditional ones. When creating formulations for emulsion products, technological parameters are first
taken into account. Compliance with the correct technological parameters leads to stable organoleptic properties
during long-term storage. To do this, the ingredients are selected in such a way that when they interact, they produce
a stable product. Since it is possible to obtain emulsion products of the desired composition with different ratios of
saturated and unsaturated fatty acids, as well as to change the content of various additives, it is natural that the
attention of specialists is focused on the effective use of technical capabilities. industries in the production of products
for different age groups of the population, as well as functional nutrition. Based on the emulsion study, micrographs
were taken of different types of emulsion at different process parameters. Dispersion of the milk-fat phase “Butter:
vegetable oil” is carried out until an emulsion of the “Solid” type with a fat globule size of 61.9 microns is obtained,
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which is carried out with mechanical stirring at a rotation speed of an anchor-type mixer of 110 - 150 rpm. The
physicochemical and crystallization properties of the finished product were also studied. The purpose of this study is
to study technological parameters in the production of spreads and their impact on the process of formation of fat

emulsion balls.

Keywords: spread, emulsion, fat phase, micrography, technological parameters, functional

nutrition, storage.

Kipicne

Kazipri yakpITTa SMYJNBCHSUIBIK —TaMak
OHIMJIEpi TaMaKTaHy KYpPhUIBIMBIH/A Al TapIIBIKTal
yiecke ue. TaOuru KoHE CHUHTE3ZICIATEH OCTTIK
OericeH/i 3aTTapMeH TYpPaKTaHJIBIPBUIFAH CYWBIK-
Malulbl JKyWenep, TaOMFM Maijlapra KaparaHua
ajlaM ar3achlHa Xakchl ciHiMuitikke ne. Cy MeH
Maii (azaceiHBIH yieciHiH Oenrini Oip amamnaso-
HBIHJIAFbl @3repic, OeTTIK OeJCeHMi 3aTTap/bIH
KOHIICHTpAIMACHI MEH apakaThlHACHI KaXEeTTi
KypaMbl MEH KacHeTTepi Oap eHiMuep/ii jkacayra
MYMKIiHIIK ~ Oepefi. DOMynbcHs  OHIMJEPIHIH
TYPaKTBUIBIFBI OPTYPIIi paKkTopiIapra: SMyabraTop-
JBIH TYPI MEH XUMHUSUIBIK KYPbUIBIMBI, TaMak
OMYNBCUSUIAPBIH  OHIIPY 9JiCi, OMYJIBCUSHBIH
TUIUATI Pa3ackHbIH KypaMaac OeliKTepiH e3rep-
Ty JKOHE Ta3apTy Aopexenepine OaimanpicTsl [1].

Maiiones, TY3JBIKTAp, CHOPEATEP CHSKTHI
OMYIIbCHUSUTBIK Mal OHIMJIepl YIIiH OalbITaThIH
(U3HOIOTHSITBIK (YHKITMOHATIBI HHTPEUCHTTEP-
JUH CIIeKTpi, Maii MeH ¢y (a3amapbIHbIH 0OJybIHA
0aiiIaHBICTBI AN TAPIIBIKTAM KeHeleni. m-6 jxoHe ®-
3 KYpBUIBIMBIH/IA TTOTUKAHBIKIIAFaH Mall KBIIIKbLI-
TAPBIHBIH TEHACCTIPUITeH KypaMbl 0ap, KypaMbIH-
Ja Mail JKOHE CyJa epUTIH JOpyMEHJep,
rimnepodochomumuaTep, aKybl3 HHTPEOUEHTTEPI,
MUHepalaap, AUCTANBIK TANIIBIKTAP, MPEOHOTHK-
Tep, TpoOWoTHKTEp Oap eHIMAepAl kacay
MYMKIiHZIiriH 6epemi [2].

Komma ©ap gepekrepai xyieney KoHE
TaNay apKbUIbI CIPEATEPIH Canachl TEK CyT-Mai
KOMITO3UIIMSIIAPBIHBIH, ~ XUMUSUTBIK ~ KYPaMbIMCH
FaHa eMeC, COHBIMEH KaTap MpOIECTiH TEXHOJIO-
TYSUTBIK,  (DakToOpyaphIMEH JIe  aHBIKTANIATHIHBIH
Kepcereni. OHIMHIH Oyl TYpiH OHIIpYy Kemneci
TEXHOJIOTHSUIBIK OTepaIysuIapIbl KAMTHIbL: IUKi-
3aT  KOMIOHEHTTEepIH  JaWblHAay,  CYyT-Mai
JIMCTIEPCHSICHIH a1y, OHBI CAJIKBIH/IATY KOHE OH/ILY.
TexHomorusmplK paxTopiap kebiHece MPOLECTiH
(GU3MKANBIK  KYOBIIBICTAPBIH  AHBIKTANIBI-TIIH-
HEPUATEPIH KPUCTAAAaHYbI, (a3anapibiH e3rep-
yi, KYPBUIBIMHBIH KaJIbIITACYBI JKOHE T.0.

Ocpbiran OailTaHBICTBI OHIMHIH KaCHETTEep-
IHIH KEIeHIH aHBIKTAWUTBIH €Kl aCIEKTICIH — TeM-
nepaTypajblK KOHE MEXaHHKAJBIK KarblH O6JIiI
anraH xeH. Tapayy KypbUIBIMBIH KaJbIITACTBIPY
KOHE KaJIBIIITACTHIPY MPOLIECiHIH OaFBITBIH PETTey
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YIIiH 3epTTey OaphIChIHAA Keleci TEXHOIOTHSIIBIK
(daktopiap  3eprrenigi:  cyT-Mai  (a3achiH
OMYJBCUSUIAYIBIH  TEMIIEpaTypaiblK IapTTapsbl;
KPHUCTANbl CANKBIHAATY MPOIECiHAe MEXaHHUKa-
JIBIK OHJIEY KBUIIaMIBIFEI [3-5].

Chpenrepaii  ©HIIPYAIH  TEXHOJOTHSIIBIK
MPOIIECiHIH OIpiHII Ke3eHi perentypa OOMbIHIIA
KOMITOHEHTTEP/Ii SMYJIbCcHsIAY OOJBIN TaObLIa b
CapbiMall Heri3iHJe JKoHE Je300palusulaHFaH
parmc Maiibl MeH 3bIFBIp Malbl KIipETiHIIKTEH,
TEXHOJIOTUSJIBIK ~ MIHAETTEPiHIH  Oipl  OHBIH
SMYIIbCHSIIAY PEXUMIIEPIH OHTAWTAHABIPY OOJIBII
TaObuIaAbl. bip KarblHaH, epKiH AMYJIbCHSIIAHFAH
KyHae CYHBbIK ©CIMIIK MaWbIHBIH OOJybl ©HIM
KYPBUIBIMBIHBIH, KaJIBIITACYBIHA TEpic acep eryi
MYMKIiH JKOHE OMYIbCHSHBIH  KabaTTamyblHa
HEMece MIaMaJaH ThIC KYMCAK KOHCHCTEHIUSIIBI
KacWeTiHe okelnyli MyMmkiH. EkiHmi jxarbrHaH,
JKOFaphl  HCIIEPCTI KYWHIET1 TIHUIECPUATEPIiH
KPUCTAJZaHy MPOLECTEPl TOMEH TeMIlepaTypaHbl
KaKET €Tell, COHIBIKTAH KaTThl (pazara aifHay
nporieci Oasty JKypezi )KoHe OHBI asKTay VIIiH Kol
VaKBITTHI KakeT ereni [6].

JKyMBICTBIH MaKcaThl SMYIbCUSHBI aTyIbIH
TEXHOJIOTHSIIBIK TTapaMeTpiiepiH, COHaai-aK omap-
IIBIH KiJIETeITi-oCIMIIK CIIPeiH OHAIpy/Ieri Mailibt
SMYJBCHSUIBIK IIApIapAblH MeJIepiHe acepiH
3epTTey OOJNBIN TaObIIadbL.

Ochuraifima, Kileredni-ociMaiK — CIpemine
apHaJFaH SMYJBCHUS Kacay YIIiH HEri3ri TEXHOIO-
TUSUTBIK TIapaMeTpIIep/ii, aJlblHFAaH MaujIbl dMYIIb-
CUSUTBIK  IIApJaphlH  3€pTTey JKOHE OJNapiblH
OHIMHIH KYpambl MEH KaCHETTepiHe acepi FHUIBIMU
3epPTTEYAIH ©3€KTi MiH/IeTi OONBIT TaObLTAdbI.

3epmmey mamepuanoap men adicmepi

«KazKOTOr31» XXKUIC Acrana ¢punmanmsi-
HBIH OazaceiHma eki  Qazamer  80%-me 20%
KaTBIHACHIH/IA 3€PTXaHAJBIK JKaFaaiaa JalbIH -
FaH CYTTi-MaiJIbI SMYJIbCUSIIAD ANBIHABL 3epTTey
oowektici IKA LR 1000 basic base mapkassr
SMYJIBCHUSIHBI alyFa apHaJIFaH 3epTXaHaJbIK peak-
TOpAA NalbIH/AJFaH.

MakcaTKa JKeTy YIUiH 3€pTTey HBICAaHBI
periHae opTYpJi TEXHOJNOTHSUIBIK HapaMmeTrpiep
MEH TeMIIepaTypallblK KaThIHACTAPAAFbl Mail MEH
cy (QaszanapbeiHBIH Oenrini Oip KaThlHACHI 0ap
TaramJIbIK SMYJIbCHUSIIAP JKaCAIIIBI.
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3epTXaHablK pPEaKTOp Kilereimi-eciMIIik
CIpEMiH OHAIpYJe JKOHE OIPTEKTI AMYIbCHS
(hazaceIH ay YIIiH OHTAHIIBI TEXHUKABIK >KaObIK
Oompint  TaObUIanbBl. 3epTTey OOBEKTICI peTiHae
Kijereimi-eciMaik crpeni ¢opmynacsl OoWbIHIIA
JalbIHIAIFaH CYT-Maliibl SMYyJIbCUSIIAPBIH TAHIAY
80:20 kaTeIHACHIHIA AJBIHFAH KUlereiii-eciMaiK
COpeNiHiH TypakThl MIlIiHAI KoHE OipKemnKi
KOHCHUCTCHIMSUIBI OONYBIMEH TYCIHIIpineni, Mai-
JIIH MaccalibIK yJieci 72,5% Kypaii bl

OMYJIbCUSHBIH,  KOHE JIaliblH  CIIPENTiH
opranoyienTukanblk Kacuerrepi MEMCT 34178-
2017 «Cnpenrep ’koHE TOH MaWibl Kocmajiap
craHiapTel OoiibiHIIA 3eprrenai. Jucmepcus
pPeXUMIIEpiH TY3eTy YLIIH Oipkatap ToxipuoOenep
KYPri3iii, )KyMbIC OapBICBIH/IA IMYIbraTOPIAPIBI
KOJIJaHa OTBIPHII, MalIbIH MaccasblK yiaeci 82%-
Ibl  KypalThiH koHe 20%-IpIK KynakiaaaraH
eciMJIIK MaWbIH KOJJIaHA OTBIPBII perenTypa
OoiibIHIIA €Ki (ha3aiibl SMYIIbCUS ATBIHIBL.

Omynerarop peringe 0,6% wmesmepinze
«Palsgaard» eHaipyIIiCiHIH TUCTHIACHISH MOHO -
xone murmummpuarepain (E 3328) xocmackr
manmanangerabl. CyT-MaiiIbl TUCIIEPCHSICH MaMITBI
JKOHE CYTTI KOMITOHEHTTEPIH apHaWbl KOHCTPYK-

OUSIIaFel  AHKEPJIK  THINTI  apajacTBIPFHIIIITCH
XKaOJBIKTAIFaH 3epTXaHANBIK peakTopla apaiacy
apKBUTBI  KAJIBINTacaabl.  ApaiacThIPFBIIITHIH

KBUIIAMIBIFRI YIII peXuMIe Kampmracansl: 110,
130, 150 aiia/mun [7].

Muxkpodororpadusiap ymia 4 MP kame-
panbl-MOHUTOPHI Oap EX-31 Tikenel 3epTXaHabIK
MHKPOCKON TMTaimamansliabel. [Iporecc 6aprichiHaa
OpTYPJIi TEXHONOTHSIIBIK TTapaMeTpiepe albiHFaH
AMYIBCHSIIAPABIH CypeTTepi NalbIHIAIbL.

Oje0ueTKe HI0ay

[lerennik aBTOpIAPABIH FHUIBIMH 3€PTTEY-
JIEpiHiH HOTHKECIHJIe 3BIFBIP MaWbl ajaM paIfo-
HBIH/IA TANTHIPMAc ©HIM OOJNBIN TaOBLIATHIHB,
KOITEeTeH 3aT alMacy MpolecTepiHe KaThICAThIHBI,
KYPEKTIH WIIEMISUIBIK  aypybl, aTepoCKIepo3,
KaTepii iCik KaHT nuadeTi )KoHe Tarbl 0acKalapbl
CHUSIKTBI aypyJIap/IbIH aJIbIH ATy KoHE eMIey YIIIiH
KOJIIaHBLTAThIHBI aHbIKTAIIBI [8,9].

Cropenrepai  eHAmipyAeri Herisri  ypaic
calayaTTbl TAMaKTaHy cascaTblHa COWKeC KelleTiH
eHIMJIEep/Ii a3ipiiey OO0JIbIN TaObLIa Ibl, OHBIH MaHbI3-
JIbl KACHETTEPi: KAHBIKKAH Mall KBIIIKbLI-TapbIHBIH
JKaJITIBI JICHT €H1H TOMEHIETY; OMera-3 skoHe oMera-6
TIOJIMKAHBIKIIaFaH Mail KbIIIKbUI-AapPBIHBIH MeJIIe-
piH JKOFapbuUiaTy, TpaHCHU30MEp-JIep KYpaMbIH
tomennery; MO OonyblH MIeKTey; OHIMHIH
SHEPreTHKAIIBIK KYH IbUIBIFIHBIH TOMEH-71eTy [10].

CyT-maiinel  eHIMAEPIIH KaHa TypJiepiH
Kacay Ke3iHzae (U3MOJOTHSIIBIK KacHeTTepl MeH
OHIMHIH KAyillCI3[IIrH apTThIPy €H MaHbI3/bI

OarpiT  Oonbim  TaObutanpl. CyT KoHe Mai
OHIMJICPIHIH aCCOPTHMEHTIH KYPYABIH ©3€KTi
OarbITTapbIHBIH ~ Oipi  TMOJIMKAHBIKIIAFAaH  Mai

KBIIIKBUIIAPBIHBIH KOFApPhl KypaMbl OHE TPaHC
W30MepJIep/IiH MHUHUMAIB Menmepi. MyHnuai
eHIMIEpiH Oip Typi peTiHme crnpearep OObIIT
tabObuTap [11].

KenrTeren emgepae  keke  TaraMJIbIK
UHIPEAUEHTTEPAIH ar3aHblH OMIPJIK MaHbBI3/IbI
KbI3METiHE ocepi Typajbl KOITereH XKbUiap OOiMbl
KYPri3UIreH — 3epTTeyliep  Heri3iHme  Tamak
OHIMCPIHIH KYHIBUIBIFBIH apTTHIPATHIH 3aTTap-
OelH - TtomTaphl  aHbIKTangel  [12].  Tladimaimsr
WHTPENINEHTTEeP HAPBIFBIHBIH JIAMYBIHJIA JKOHE
Ka3ipri Ke3eHiHae, Kejeci Heri3ri Typiepl THIMIi
KOJIJaHBLIAAbI: MOJUKAHBIKIIaFaH Mail KBIIIKbLI-
JMapel; OAETAJIBIK  TaummbIK  (EpUTIH  JKOHE
epiMEeHTIH); BUTAMUHIED; TakIaIbl MUHEpaIaap;
AHTHOKCHUIAHTTAp;, Onurocaxapuarep (mpeduo-
TUKTEp — Maiaanel OakTepusuiap YIIiH cyOcTpar);
pobHoTHKTEp (Haimans Mukpodiopa) [13-15].

Cupen, capbl Mail CHSKTHI, KOITKOMITOHCHTTI
rerepodasIbl MOMHANCIIEPCTI KYHE KOHE MaiTaFbl
CYyIBIH KE€pi OSMYIbCUSACH OONBII TaOBLIABI.
CripenTiH Ker KOMITOHEHTTUTIT1 Oy eHIMIEepIiH KeH
ACCOPTHMEHTIH jKacayra MyMKiHITiK Gepei [16].

Homuosicenep scane onapovt mankpinay

CyT-MaiIbl SMYJIBCHSICHIH aTy YIIiH OapIbIK
KOMITOHEHTTEp peakropaa 34-38°C Ttemmepatypa
apanbeIFeIHAA OIPTEKTI Macca TOJNBIK epireHiine
MYKHST apanacteipbuiisl (1-cyper).

Cyper — 1 IKA LR 1000 basic base 3eprxanaibIk peakTOpbIHAa IMYIbCHS ATy
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1-cyperten KepiHil TypraHjau,
3epTXaHalbIK peakTopaa OipTeKTi KOocma ajlbIHa b,
keriH 20°C-ka gOediH CaJKbIHAATHUIBIN, Mai
(azacelH AalpIHIAy YIIIH OfaH 9pi KpUCTalAaHy
nporiecine xioepineni. CyiblK Maiapsl CaKTay
temmeparypacbl 25-40°C, kaTTbl Maitnmapapl 5-
10°C Ganky TemmepaTypachlHaH JKOFaphl, )KapbIK
MeH ayaJiaH ThIC JKepJe cakraraH xeH. Capsl

Kecre 1 — TaFaM}:[HK OMYJIbCUATIApAbIH CUIIaTTaMaChbl

MaWlJpIH CIpel MaccachlHa Tapaiybl OIpKeNKi,
Macca OemiHOEHTIHAECH KOHCHUCTEHIMANA OONyBI
KepeK. bys perre oHBI OaniKpITyFa OOJIMai[IbI,

ce0edl MaMAblH JOMI MEH MiCl JKarbIMChI3
e3repyliepre yIbIpaasl.
1-kecrene aJbIHFaH TaMak

3MYJILCUSUIAPBIHBIH CUITATTAMAChI KENTIPUITeH.

= g >
25 £ | Mo :
& = % tuaprap OMYJIbCUSIHBIH CUIIATTAMACHI BiprexTijik E
€ = = BIHBIH =
$F H MeJepi g
&~ = <
KepineTtin
110 34 72um Aun,uf KOHI:tIpKaI‘/‘I, TYuCi Maira TOH, (bas*van.bm (hazabIk 10
OemiMepi XKOK, CYHBIK eMec (Kinereitni) cTpaTH(UKAIH
SICBI3 OIPTEKTI
130 34 70,5um Aunim Kogupxaﬁ capsl Maiira ’I?H, (hazanbIK Biprexri 10
OeniMepi )KOK, KYPBUIBIMBI CYIBIK TYTKBIP
150 34 61,9um Aunim Kogupxaﬁ capsbl Maitra ’I?H, (hazanbIK Biprexri 10
Genimepi )KOK, KYPBUIBIMBI CYIBIK TYTKBIP
110 36 75um OMynbcHs any K?;’,iH,He 6ipTCI§Ti, 10 MHHYTTHIK _Asﬂan. 10
TYHJABIpY/IaH KeliH Macca eKi ¢a3ara OesiHe OipTekTi
OMynbcHs capbl MaifFa TOH capbl TYCKE ue OOJIbI.
130 36 124um Bec MUHYTTBIK TYHABIPYIAH KeHiH (a3amapapiH biprexti emec | 10
JKeH11 Oeutinyi Oap
OMyNbCHs TeTepOreH i, Mail MeH CyT (ha3achIHbIH
alfKpIH CTpaTU(HUKALUSICH Oap, TYCl allbIK caphbl
150 36 139um | epiren capsl Maiira ToH. Epitinren MaiinsiH mici 6ap | biprekrti emec | 10
CyibIK Macca TYHABIPYZIaH KeHiH aKybi3
YJIIEKTEPiH KepceTei
Epiren capbl MaiiipIH ©TKip Hici 6ap cyibiK
110 38 175,2um | DOwmynbcust, 3 MUHYTTHIK TYHIBIPYIAH KeiiH Macca 10
©31He TOH aKybl3 TyHOAch! Oap eki (a3ara OeiHe.
Epiren capbl MaiiipiH ©TKip Hici 6ap cy#bIK
130 38 39,5um | smynbcust, Macca Gip/ieH KOpiHETIH aKybI3 TYHOACH! 10
Oap exi ¢azara OemiHeni. DMYIBCUSHBIH TYCI Capbl
150 38 38um crpenke ToH eMec. Hici eTkip epireH capsl Mait 10

ApanacThIpFHIIITHIH KbeU1aaMasrs! 110-130
alfH/MWH MEXaHWKAIIBIK apallacThIpy Ke3iHfe
Malibl KoHE Cyibl (hazamappl illiHApa SMYIb-
rupiey mail mapseHblH Memmrepi 70,5 - 72 pm
OIpTeKTI JUCTepcHs anmyra MYMKIHIIK Oepi.
ANBIHFAH OMYJbCUSI aIIBIK Capbl TYCTI JKOHE
OipKenKi KYpbUIBIMIBL. | oMOreHu3anusgan Kelin
OemexTepi ycak KYphUIbIMFa He 00apl.

130 alin/MMH Ke3iHOE TeMIlepaTypaHsbI
36°C-ka meitiH KeTepy apKbUIBl 3MYJIbCHSIIBIK
OeJIIEKTEpiH ©NIIEMiH/e alTapibIKTall e3repic
Oonapl, kenmemi 124 pm OGomnumel. byn KyObLIBIC
OMYJbCUSHBIH OIPTEKTLNIriH Oy3aabl >KOHE TeM-
nepaTypaHbIH JKOFapblIaybl Ke3iHae Macca KaObIp-
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IIaKTaHa OacTaiibl KOHE aKybI3 YIIEKTEpiHiH
TyHOA OOJBIT TYCYi aHBIK OaifKanabl.

110 a#in/muH ke3inge TemmepaTypachl 38°C
JMcHepcust Kesinae mMail (pa3achlHBIH KYpPBUIBIMBI
e3repei >koHe OemmmexTepAid Memmepi 175,2 um
0oM/Ibl, KeHiH KocHa apajacTBIPFBINITHIH aiHay
xkuimirid 130-150 aitn/muH apwl Kapaii romore-
HU3anusUIanabl. ['oMorenusanus mMait (azachbIHBIH
yCaK JUCIEPCTi KYHiHe KOJ JKETKi3yre MYMKIHJIIK
Oepui, Maii mwapiapsiHby Memepi 38-39,5 um-re
xeTTi. JlucnepcusHbIH KOHCHCTEHIMSFa JCepiH
Tangail OTBHIPBIN, KPUCTAINAHY JKOHE Tapaiy
KYPBUIBIMBIH KaJBIITACTBIPY IPOLECTEPl aJAbIH
aja SMyJIbCHUs IOpEKeCiMEH aHbIKTaJIaThIHbIH aTal
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OTKCH JKOH, Mal (a3achlHBIH JIUCIEPCHUSICHI
HEFYpPJIBIM JKOFapbl 00Jica, KpUCTAIJaHy YIIiH
TEMIEpaTypachl COFYPIILIM TOMEH OOITYhI KaXKET.
CoHbIMEH KaTap, IMYJIbCUSHBIH JKETKUTIKCI3
apajacybl KypaMbIHJIAFbl 0OC MaWJbIH TYHJBIP-
BUTYbIHA OKemeni, ce0ebi cappl MaiiFa eHri3iuIreH
OCIMJIIK MalbIHBIH Oip O6liri aMynbcusiiaHOaraH
Kyiae Oomaabl, HOTWKECIHAC JalblH OHIMHIH
KaHaFraTTaHAPJIBIKCHI3 KOHCHUCTEHIIMACH  Tainia
Oonajpl. JIMCHIEPCUSHBIH TEMITEPaTypasIbIK JKar-
Jaiiapel TalibiH OHIMHIH OaJIKy TeMIepaTypachiHa
acepi 3epTTenii. DMyIbCUSHBI apajacTepy 34-TeH
38°C-xa pmeitiHri TemmepaTypa  apajbIFbIHIA
xyprizingi. KocnaHblH KbeI3ABIpy TeMmIeparypa-
ceiiblH 38°C-ka JneifiH KeTepilyl 3MYJIbCUSHBIH
KaOBIpIIaKTaHYbIHA BIKNAN €Tedi, OyJI KpucTa-

JaHy  TpPOIECiHAEC  KYPBUIBIMIABIK  aKayiap
TyapIpagsl. Mall rimiepuaTepidii KpucTalgaHybl
Kypaem  SK30TEPMHUSIBIK  MPOIEcC  OOJBII
TaOBLIAABL.

CaNKpIHIATYIBIH KBUIIAMIBIFEI MEH COHFBI
TeMIlepaTypachl, MaWJblH XHMHSUIBIK KYypaMbl
JKOHE CAJIKbIHAATBIIFaH KE€3/1€ KYPBUJIBIMBIH YCTAay
Y3aKTBIFbIHA OaiiTaHbICTEL. MaiinapaplH COHaa-aK
OJIapBIH KOMIO3UIHSIIBIK KOCHATAPBIHBIH KpPHC-
TaJaHybl CIpell TEXHONOTHWSICHIHAAFBl MaHBI3IbI
npomectepai Oipi Ooneim TabObUTamBL. 3epTXa-
HaJBIK Kargaiina capsel maid (80%), 3erbIp (14%)
xoHe paric (6%) MallBIHBIH apayiac KOoCTaJlapblH
rmaliiajada OTBIPHII KUTETeHITi-oCIMIIK CpeaTepi-
HiH VI YITiCi aIBIHIBI.

Onimzieri MaiiiblH MaccambIk yieci 72,5%-
OeH eHAIpUINl, TEXHOJOTUSUIBIK MapaMerpiepi
JKOHE TeMmreparypa KodpuuHueHTTepi OoHbIHIIAa
op  Typmi.  ABBIK-TYJTIK  3MYJbCHICHIHBIH
KpHCCTaJlJaHy TIpolleci €Ki TeMIepaTypabiK
PEeKUMIE KYPTi3iifi: CYBIK CyMEH CaJKBIHIATY
(12-13°C) sxoHE My31bl €pITIHIIMEH CaJIKbIHAATY
(0-2°C). Taram >MyJbCHUSCBIHBIH CYHBIK Ky#IeH
KaTThI KYHT'€ aybICYBI Oip/IcH eMec, TeK Oenrii 0ip
apaJiblK [eH TeMIlepaTypajia oTeli.

Maiieuieirbl  72,5% Oomatein yiari 36°C
TeMIiepatypajia dMYJbCHIIAH allbIHFaH, OHIMJIEe
(dazanblk ayesicy OenceHIipeKk Kypemi, Oipak
KpHCTaIJaHy Ke3iHIeri aMybcus eKi (hazara - Maii
(hazacel xoHe cyibl (asara Oemingi. Hotmxkecinme
CTpenTiH KpHUCTAIJaHybl Ke3iHAe Maccajia My3
KpHCTAIJaphl  OHE  OHIM  KYPBUIBIMBIHBIH
Oy3buTyBl Oaiikayasl. Maiinsiisirsl 72,5%, 38°C
TeMIieparypana aJIBIHFaH IMYIIbCHUS
KPUCTAJZAHYAbIH (pa3alblK aybICybl OCICEHLIIr
TOMEH OOJIIbI.

KyppinsiMbl  OOWBIHIIA ~ aJBIHFAH  CHPEX
JKOFapbl TeMmIeparypara OalIaHBICTHI canachl3
OOoIBIIT TaHBUIJIBI KOHE OMYIIbCHUSHBIH
OpTraHOJIENTUKAIIBIK KOPCETKIIITEepi OOMBIHIITA Mal
MeH ¢y (Da3achIHbIH KOPiHEPJIiK 00JiHyi OalKaIIbl.
OMynbCcHsAa KOPBITBUIFAH Capbl MaMIbIH OTKIp
uici 6alKamapl, CIpeATi TabIHaay Ke3iHae pyKcaT
eTUIMEHTIH KyOBLIBIC.

3eprTey  HOTHXKenmepi 2 -
KEITipiIrex.

KECTCOC

Kecte 2 — Op Typ:i TeXHOJIOTHSIIBIK TTapaMeTpIieperi CIpeATi OHAIpY MPOLECiHAE IMYIbCHSIHBIH KPUCCTAIIAHY

MIPOLIECiHIH CUITATTaAMAChI

Oxi Kpucramimany Da3asblK aybICy
HiM o
Temmeparypacsl, °C YaKBITBI, MHH
34°C temrmiepatypaa SMYyIbCHAIAH 12 20
aneiaFad 72,5% Maiinsl cpen 2 14
36°C temriepaTypaia SMYyJIbCHIaH 12 15
aneiaFad 72,5% Maiinsl cpen 2 10
38°C temmepaTypana SMyIbCHAIaH 12 18
aneiaFad 72,5% Maiinsl cpen 2 12

2-KecTele KOpCEeTUIreHAeH, €H JKbULaaM
¢azanbiK ayeicy 36°C TemmepaTypagarbl dMYib-
cUsilaH ajblHFaH copexnrte Oaiikanabl. Kypbiibim-
HBIH KPUCTaJIaHy JAEPEKTEpiH Tajjay TemIepa-
TYpaHbIH OpPTraHOJENTHKAIBIK KOpCeTKiITepre
TiKeNnel acep eTeTiHiH KepceTeni. bapibik yarinep-
JIH OpraHOJENTHKAIIBIK KacHeTTepiH 3epTTey 2°C
TeMIiepaTypazna SMYJIbCUSHBIH OipTeKTilirie
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OaiinmanbicTel 34°C TemmepaTypaibl SMYJIbCUSIaH
ajplHFaH  72,5% WMailnel  cripenTiH  Kacuertepi
aHBIKTAIBI, OHIM/IE (a3ajblK aybICy Oasy Kypeni,
Oipak OpTraHOJIENTHKAIBIK KOPCETKIIITEP1 JKAKCHI.

2-CypeTTe CTaHAapTThl peuentypa OOibIH-
12 9PTYPJIi TEXHOJOTHSUIBIK PEKUMAEPIE ajbIH-
FaH 5MyJbCUsl YITUIEPiHiH MUKpogoTorpaduscel
KOpCeTiIrex.
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B) 150 aitn/mun 34°C

k) 110 atin/mun 38°C

3) 130 aiin/mun 38°C

n) 150 aiin/mun 38°C

Cyper — 2 OpTypJiii TEXHOJIOTHSJIBIK TapaMeTpIiepi KOJAaHy apKbUIbl lIbIHFAH AMYJbCUS YIITUIEPIHIH MUKPO-

¢ororpadusicer

2-cyperteri a, 0, B - 34°C temmepaTtypana
OMYJBCUSIIAP ANBIHIBL, PEXUMACPHIH IKBUITAM-
neirel 110 atin/muu-tan 150 aiin/MuH-Ke neiid
Oomgpl. MyHIalk TeMmIepaTtypajiblK —pEKAMIE
OMYJIBCHUSHBIH KYPBUIBIMABIK OIpKeIKiTiri aHbIK
KepiHemi, TUPIEePCHSUIBIK opTana OipKeiKi OelriH-
reH Mail (ha3achIHBIH JKeKe c(pepabIK TaMIIbLIaphl
Oaifkamansl. 36°C TeMriepatypaga dMYJIbCHS KEKe
(hazamapra KaObIpIIaKTaHa OacTaiiapl, Mail MEH Cy
(hazachIHBIH c(epalblK TaMIIbUIaphl O0ip-OipiHeH 2
T JKoHe 2 J CyperTep/ie KepceTinrenaend OemHeri.
36°C xone 150 aifH / MUH TeMmriepaTypaaa Mait
(hazacke! cy (azaceiHan OemiHim, IMyIbCHS 2 €, K -
CypeTTe KepceTiireHaell KaObIpirakTana 6acTapl.
TemnepaTypaHblH OJaH dpi JKOFapbUIAybIMEH
IMyIbCUs 2 3, U - CyperTepiHe KopceTiIreHaen
epireH Maccara eteni. OpraHoJenTHKAJbIK
KepceTKimTepae e KOpPiHEepIiK KYPBUIBIMJIBIK
e3repicrep Oap.

Kopvimuinowt

OMYJNbCUSIHBL ~ QJIyIBIH — TEXHOJOTHSIIBIK
napaMerpiiepid 3epTTeyiH Herisre ajga OTBIPBII
CpenTi eHAipy MaKcaTbIHAA >KOFaphl camalibl
OHIMJII ajly YIIiH TEXHOJOTHSUIBIK KepCETKilTep-
JUH Ti3iMi YCBIHBUIABI. Maii HeTi3iHiH TpUTIHIEep-
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UATIK KypaMblHaH ©0acka, Kilerehmi-eciMIik
JUCIIEPCHSCHIHBIH, ~ CAJIKBIHIATY PEXHUMI  MEH
CIIPENTIH WMKEMIUTINT MeH KOHCHUCTEHITUSCHIHA
adTapibIKTai acep eremi. PYHKIMOHAIIB MaKcaT-
TaFbl JKOFaphl caImajbl KUIereli-oCiMIiK CIpeid
aJy YOIH KeJeci TEXHOIOTHUSIBIK PEeKAMIED
YCBIHBUIAIBL:

- «Capsl Maif: eciMAIK MaWbl» CYTTi-Maii
(azaceHbIH ~ aucrmepcusicel 61,9 pm  mai
mIapaapelHbIH - emeMiMeH «KaTTbpy 3Mynbcus
aNbIHFaHFa JIeiiH XKy3ere acsipputaapl, on 110 - 150
allH/MUH aHKepNli THIITeri apallaCTHIPFBIIITHIH
aifHaTy JKUUTITIHAE, MEXaHWKAaJBIK apallacThIPy
JKarJalbplHIA ~ JKy3€re  achIpblIajbl. 34°C
TemIiepatypana, KkeiinHen 12-16°C-xa neiin
CAJIKBIHIATY THIFBI3, HKEMIl KOHCHCTEHLHUSMEH
cUnarranare, 6anky temmeparypacel 29,0-30,0°C
0O0JIaTHIH TYPaKTHI 0l — MOTU(DUKAISITEI OHIM aTyFa
MYMKiHAIK Oepeni. Ochlnaiiia, TEeXHOIOTHSUIBIK
napamerpiep JHCIIEPCHSIFa, SMYJIbCHUSIHBIH
TYPaKTBUIBIFBIHA JKOHE KPUCTAJIBIK KYPBUIBIMHBIH
KaJIBIIITACYbIHA AU TAPIIBIKTAN 9Cep eTeIi.

Kap:xpu1anasipy maceneci

3eprrey xymbictapbl Kazakcran PecryOmu-
Kachl Aybll IApyalIbUIbFEl MUHUCTPIITiHIH 2021-
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HNHKAINICYJISAIUAJIAHTAH IPOBUOTUKTEPAI AJIY TEXHOJIOI'MSACBIH 93IPJIEY

MM. JDKYMA’KAHOBA* , C.C. TOJIEYBEKOBA
(Cemeii kanacbinbIH LIokopim aTeingarsl yHuBepeureTi, Kazakcran, 071412,
Cemeii kanacel, inunkn, 20A keleci)
ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOHIBIK mornTackr: madina.omarova.89@mail.ru*

Kazipei mamar, enepkacibinin oOaceim 6azeimmapuinvly, Gipi a0amHbly MUKDOIKOIOZUANBIK, HCAZOAUBIH
Kanvlnka Keamipy apkwlibl OHbIH (QU3UOI0UANBIK QYHKUUALAGPIHA, OUOXUMUANBIK DEAKUUANAPLIHA JHCIHE
ncuxoaneymemmik MiHe3-KynKblHA pemmeyuii acep ememin (YHKUUOHAIObI mamak oHiMOepin oamvlimy 060bin
maovinaowsl. Fanvimoap ynkuuonanovlx mamaxkmanyoa npoouomuxmepoiy KeuieHoi apekemine 6ailianvicmol aoam
az3acvlna He2ypaviM aiKblH (DYHKUUOHANObL dcep ememin npoouomukmepi 6ap cym KbluKbliiobl OHIMOeDiHe epeKuie
poi bepeoi. /lecenmen oyzinzi KyHi 0acmypii oHOipic mexHon02uANAPLl Kellbip macenenepze, aman aiimkaHoa emoik
Kacuemmepoi KoOpcemy YuiiH ACKA3AH-IULEK MHCObIHA OMIPUICH NPOOUOMUKANBIK HCACyWanaposl CaKkmay Hcane
Jcemkizy macenecine man 6ondvl. Ocvizan OaiiiaHblcmyl KAncyianaposl ajiy Yuiin npoouomukmepoi
UHKANCYNAYUANAY d0iCmepPiH KOJIOAHY HCIHe 071apOobl (PYHKYUOHAIObl MAKCAMMA CYM KblUIKbLIObl OHIMOEPIHIH
MeXHON02UACHIHOA KONOaHy 03eKmi 6ovin maodvinadvl. byn maxanaoa unkancynayuananzan npoouomukmepoi any
mexHon0zuACH Kapacmulpovliaosl. HHKancyiayuananzan npoouomuxkmepoi any ywin ouononumepuepoiy dipueuie
mypi KONOaHbL10bl: amMuoupieHzeH neKmuH, Hampuil anb2UHamol HcaHe ycenamut. Tanoanzan uHKanNCyIAUUABIK
Mamepuanoapowl Hezizoey Yulin amMuoupienzeH NeKMuHHIH, HAaMpPuil anbZUHAMBIHBIH HcaHe ycenamunniry 1%, 2%,
3% KoHuenmpauusaCvIHOG KANCYNA MY3iAy MYMKIHOIZIH, COHOQU-AK JHCENAMUH MEH HAMPUIl A1bZUHAMbIHBIY
apaxkamuvinacein anvikmay ywin: 0,5/1%, 1/1%, 2/1%, 3/ 1%, 4/1% skcnepumenmansvovt 3epmmeynep scypei3inoi.

Herizri ce3nep: MHKancyJIsiuuMsiay, aMHIMpPJEHreH NeKTHH, AJbIMHAT HATPHUs, >KeJATHH,
IKCTPY3Hs dici.
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PA3ZPABOTKA TEXHOJIOT'YM TIOJIYYEHUA NTHKAIICYJIUPOBAHHBIX IPOBUOTUKOB
MM. JPKYMAXAHOBA*, C.C. TOJIEYBEKOBA

(Yuusepcurer umenu lllakapuma ropona Cemeii, Kazaxcran, 071412, r. Cemeid, yi. [maku, 20A)
DJIeKTpOHHAs TIoYTa aBTOpa Koppecmnonaenta: madina.omarova.89@mail.ru*

OO0HUM U3 RPUOPUMEMHBIX HANDABICHUT COBDEMEHHOIL RUWEBOT RPOMBIUICHHOCIU A6IACHCA PA3PAOOMKA
dyuKuuoHabHBIX NPOOYKMO8 RUMAHUS, OKA3bIGAIOUWUX pecyiupyrouiee oelicmeue Ha uznuonozuueckue Qynkyuu,
OuoxumuuecKue peakyuu u NCUXOCOUUAIbHOE NOBeOCHUE Uel06eKA Yepe3 HOPMATIUZAUUIO €20 MUKDPOIKOI02UYEeCKO20
cmamyca. Oco0ylo ponb 6 (QYHKUUOHATbHOM RUMAHUU YYEHble OMBEOOAM KUCIOMOIOYHbIM HPOOYKMAM C
npoOuOmuUKamu, KOMOpsle OKA3bIEAIOM Ho/1ee 8bIPANCEHHOE (DYHKUUOHATIbHOE 8030€liCIEUe HA OP2AHU3M Uel08eKd,
3a cuém KOMHIEKCHO20 Oelicmeus npoouomuxos. OOHAKO HA Ce200HAWIHUIL 0€Hb MPAOUUUOHHbIE MEXHOI0ZUU
RPOU3800CMEA CINANKUGAIOMCS C HEKOMOPBLIMU RPOOIEMAMU, 8 YACHHOCHU, C RPOOIEMOIL COXPAHEHUA U OOCINABKU
HCUHECNOCOOHBIX KIIEMOK NPOOUOMUKO8 6 OMOENbl HCENYOOUHO-KUUMEUHO20 MPAKmMa C Uelbl0 NpPOAsIeHuUs
mepaneemuyeckux ceolicme. B ceazu ¢ smum ucnonviosanue memooos UHKANCYIUPOSAHUA RPOOUOMUKOE O/
ROJIYYUeHus KAncyn u HPUMEHEHUe UX 6 MEXHON02UU KUCIOMOOYHBIX NPOOYKMOG Ol (QYHKUUOHAIbHOZ0
HA3HAYeHUs AGNAEMCA AKMyanvHoil. B oOannoii cmamve paccmampueaemcs mexXHON02UA NOAYYeHU
UHKANCYAUPOBAHHBIX NPOOUOMUKOS. /1 noIyuenus UHKANCYaupo8anHblX RPOOGUOMUKOE UCROIb306AIU HECKOIBKO
61008 OUONOIUMEPOB: AMUOUPOBAHHBIII NEKMUH, AlbZUHAM Hampus, yceramut. /s 060cHO6aHUA BbIOPAHHBIX
UHKANCYAUPyowux Mamepuanos npoeedensl IKCREPUMEHMAIbHblE UCCTIEO06AHUSL NO ONPEOETCHUIO 803MONCHOCIU
K Kancynooopazoeanuio amuoupo6anHozo NeKMuHa, aibcuHama Hampus u jxceiamuna ¢ konyenmpauuu 1%, 2%,
3%, a makaice coomnowenue rx»ceramuna u anveunama nampus 1/1%, 2/1%, 3/1%, 4/1%.

KutoueBble cjioBa: HHKANCYIMPOBAHUE, aMUAMPOBAHHBINH MEKTHH, ATbIMHAT HATPHS, KeJATHH,
IKCTPY3MOHHBIN MeTOJ.

DEVELOPMENT OF TECHNOLOGY FOR OBTAINING ENCAPSULATED PROBIOTICS
M.M. DZHUMAZHANOVA*, S.S. TOLEUBEKOVA

(Shakarim University of Semey, Kazakhstan, Semey, 071412, st. Glinki, 20A)
Corresponding author e-mail: madina.omarova.89@mail.ru*

One of the priority areas of the modern food industry is the development of functional food products that
have a regulatory effect on physiological functions, biochemical reactions and psychosocial behavior of a person
through the normalization of his microecological status. Scientists assign a special role in functional nutrition to
fermented milk products with probiotics, which have a more pronounced functional effect on the human body,
due to the complex action of probiotics. However today traditional production technologies face some problems,
in particular, the problem of preserving and delivering viable probiotic cells to the gastrointestinal tract in order
to display therapeutic properties. In this regard, the use of methods for encapsulating probiotics to obtain capsules
and their application in the technology of fermented milk products for functional purposes is relevant. This article
discusses the technology for obtaining encapsulated probiotics. To obtain encapsulated probiotics, several types of
biopolymers were used: amidated pectin, sodium alginate, and gelatin. To substantiate the selected encapsulating
materials, experimental studies were carried out to determine the possibility of capsule formation of amidated
pectin, sodium alginate and gelatin at a concentration of 1%, 2%, 3%, as well as the ratio of gelatin and sodium
alginate 1/1%, 2/1%, 3/ 1%, 4/1%.

Keywords: encapsulation, amidated pectin, sodium alginate, gelatin, extrusion method.

Kipicne KBIIIKBUIIBI OHIMIEP] CHSKTHI (DYHKITHOHAIBI CYT

Kazakcran PecryOnukachIHBIH iITKI HapbI- eHiMIepiHe Oepineni [4, 5, 6]. dereamen, OyTiHTi
FBIH DKOJIOTHSUIBIK Ta3za TaMakK eHIMJepiMeH KYHIe JIeiH KOmTereH 3eprreyiep MNpoOHOTH-
KaMTaMachI3 €Ty MACEIIECIH MICHTyIe YKETEKIII et KallbIK ~ KAacyIIaJapJblH aWTapibIKTaid  Oeiri
XaJTBIKThI YKAJIBI )KOHE apHANWbI MAKCATTAFbI a3bIK- OHIMJII caKTay Ke3iHJe, COHJai-aK ackaszaH-ilIeKk
TYJNIK OHIMJIEPIMEH KaMTaMachl3 €TETiH CYT JKOJIaphl apKBUIBI ©TY TPOLECIHAE MHKPOOpTa-
eHepkacibine tuecidi [1, 2, 3]. HUBMJIEpAIH edyiHe OalIaHbICTBl OEICEeHUTIrH

OYHKIIMOHANABI TaMaKTaHYJAFbl EpeKIe JKOFANITATHIHBIH Kepcereni. MyHBIH cebentepi -
pen  TpoOMOTHKTEpIiH Tipl JKacylaJapbIHBIH acKa3aHHBIH ToMeH pH MoHIepi, Ty3 KBIIIKbI-
00JTyBI MiHAETTI OOJBINT TAOBUTATHIH CYT JIBIHBIH KOHE aCKa3aH CeJli IeTICHHIHIH dcepi xKoHe
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T.0. Byl MoceneHi miemyaiH eH NepCHeKTUBAIbI
OarbIThl OAKTEPUSIIBIK JKacyllaiapAbl HMMOOU-
JU3anusiay TPOIECiH WHKAINCYISIUSHBL  KOJI-
nany. OcklFaH OaiJIaHBICTBI Karcysa-Japibl any
YIIiH OHOMOJIMMEPJICPAl KOJNJAHy JKOHE OJIapibl
CYT KBIIIKBUIABI OHIMACPIHIH TEXHOJOTUACHIHIA
(hYHKITMOHAJJIBIK MaKCcaTTa KOJAaHy 63€KTi OO
TabpuTazm! [7, 8, 9].

Wukancynsaus - jkacyliagapiblH 3aKbIM-
JMAIYbIH HEMECE JKacyllaJlapjblH  JKOFaIybIH
a3afTy YIIiH jKacyanapabl HHKATCYJISAIUsIaYIIIbI
MeMOpaHa IIIiHJIe YCTay MPOIeCi KoHEe aJaMHbBIH
aCKa3aH-illIeK KOJJIaphl apKbUIbI OTYy Ke3iHJe
MHUKPOOPTaHU3M/IECP/Ii, COHBIH IIIH/E TPOOUOTHK-
TepJIi KOpFay YIIIiH KeHIHEH KOJIIaHbLIaIbl.

[IpobuotukTepAiH eMip cypyiHe alTapibIK-
Tall ocep eTeTiH eH 3aMaHayW oicTepniH Oipi
OMONOIMMEPIIEPMEH  HMHKAICYJbJey  OOJIBII
TabbLIaaAbl. VHKANCYISIIMSIIBIK MATPULIAHBIH 00JT-
yBI OHJIEY, CaKTay Ke3iHJe (U3MKaJbIK KeAepriHi,
ACKa3aH-1IIIeK KOJIapblH UMHUTALASIIAY Ke3iHe

OcplFad  0aMJIAHBICTBI
Onononumepii

KaMTaMachl3 ere ajajpbl.
9KCTPY3Usl apKbUIbl  aJbIHFaH
karcynanap 3eprrenai [10,11,12].
3epmmey mamepuanoapvl men a0icmepi
Byt ’KyMBICTa HHKANICYIISIUSUIBIK, MaTepHall
petiHe ornonoauMepepAiH OipHele TYpi TaH aI-
Jbl: aMHUIUPJICHTeH TEeKTWH, HATPUH albrHHATHI
JKOHE JKeNMaTHH. TaHJalNFaH WHKAICYISIIUSIIBIK
MaTepuaiapasl Heriiey YIIiH aMHIUpIICHTeH
NEKTUHHIH, HATPUH AJbIMHATHIHBIH JKOHE JKela-
tuHHIH 1%, 2%, 3% KOoHIIeHTpaIMAChIHAA KaTcyjia
TY3Uly MYMKIHJITIH, COHAal-aK >KelaTHH MeH
HATpUI aJbTHHATHIHBIH apaKaThIHACKIH aHBIKTAY
yuin  1/1%, 2/1%, 3/ 1%, 4/1% skcnepu-
MEHTaJB/IbI 3epTTeyep xyprizinai [13,14,15].
Homuoicenep sncone onapost mankwinay
ToxipuOeHiH Heri3ri MakcaTbl KypbUIBIMBIH
JKAKChl CAaKTaWTBhIH CEpIiM/I, cepablK Karcya-
Tapbl aimy OOIJIbl, OMTKEH1 KarncynanapablH Jyphic
MIINHI  JKOFaphl THIMII ~ HOTHDKEre  OKeNeml.
DKcnepuMeHT HoTHXKeNepi 1 KecTe e KopceTiIre .

Kecre — 1 buononumepsiepiy spTypiii TypJiepiMeH Karcyia Ty31Ty HOTHKelepi

=y g, < B o
5] B o Q O o =
= £ 5 S5 25 ==
= S X B 5 )
~ o) ™~ O
Amuaupne | 1% - - - Mynpaii xarnainapaa
HIeH MeKTUH Karcynanap
Ty3LIMeli
2% - | Kymcak, kypputbiMbiH | Meunip Cdepanbik emec
Hallap CakTaipl Karcynanap Ty3eni
3% | 3,0 | Cepmimpai, KypbUIbIMBIH | Meunaip Cdepanbik emec
CaKTaiIbI Karcynanap Ty3eai
Harpuit 1% | 3,0 |Cepnimpi, KyppUIBIMBIH | Memnaip |IBIK KancynanapTy3eni
aJIbI'MHATHI caKTanIbl
2% | 3,2 | Cepmimpai, KypbUIbIMbIH | Meunaip Cdepanbik emec
CaKTaWIbl Karcymiamap Ty3emIi
3% | 3,4 | KarTbl, KypbUIBIMBIH Mennip Cdepanbik emec
CaKTaiapl Karcynanap Ty3exi
Kematna 1% - - - MyHpaii xargaiinapaa
205 - - - Karcynanap
3% - - - TY3UIMeH i
XKenatun/ | 0,5/ - | dKymcak, KypbUIBIMBIH Memnnip Cdepanbik emec
Hatpwuit 1% HAIlIap CaKTaipl Karcymnanap Tys3esl
ampruHatel | 1/1 | 2,7 | Cepmimmi, KypeutbiMbiH | Menmip | Cdepanbik Karcymanap
% CaKTaWIbl Ty3emni
2/1 | 2,7 | XKymcak, KypbUIBIMBIH Memnnip Cdepanbik emec
% HAaIap cakTaipl Karcynanap Tysemi
3/1 | 2,5 | XKymcak, KypbUIBIMBIH Memnnip Cdepanbik emec
% HAaIIap cakTaipl Karcynanap Tysemi
4/1 - Kymcak, KypbUIBIMBIH Memnnip Cdepanbik emec
% HAaIIap cakTaipl Karcynanap Tysemi
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Kancymanap 3eprxaHa’iblk >kargaiga dKc-
TPy3usl OmICIMEH aNbIHIBl JKOHE DJIEKTPOHIBI
MHUKPOCKONTHIH KOMETiMEeH 3epTTenai. DKcrepH-
MEHTTIK MOJIIMETTep HeEri3iHae Ouomoaumep-
Jep/iH KOHIEHTPaLUsACH cepalblk Karcyanap-
IBIH TY3UTyiHEe ocep eTeTiH Herisri (akTop exeHi
anbikTamabl. CaCly epiTiHAICIMEH OpEeKeTTeCKEH-
HEeH KeWiH opTYypili KOHIEHTpaLHUsAaFrsl OUOIONH-
MepJepaiH ~ opTypii  WilmiHIeri  Kamcynanap
TY3€TiH1 aHBIKTaJIJIBL.

Ocbuiaiiina, aMUIUPIICHTeH TeKTUHHIH 1%
CYJBI epiTiHICIMEH WHKATCYJSALUSIIaHFaH Karcy-
Janap TY3UIMEAl, COHABIKTaH OJap/blH MeJIIepiH
AHBIKTAy KUBIH OOJIIBI.

AMUIpIIEHT eH TIEKTUHHIH 2% CyIbI epiTiHi-
CiMEH MHKAICYJISIIMsUIaHFaH Karlcynajap jKyMcak,
KYPBUIBIMBIH Halllap CAKTAHTBIH >KOHE Cepaibik
eMec KarcyJajiap TY3UTyIMEH CHITaTTalaIbl.

Amuaupnenren  nektuHHiH 2%  cynbl
epiTiHAICIMEH WHKATCYJSIUsIIAY apKbUIbI aJbIH-
FaH KalCyllaMeH CaJlbICThIpFaH/a, aMHIUPIICHTEH
neKTuHHIH 3% cyibl epiTiHAICIMEH WHKaICyIs-
OUsUIaHFaH ~ Karcyida  OipKenKi  KYpBUIBIMMEH,
chepanblk emec mimiaMeH xoHe 3,0 X 10°m
opTaiia MejiepiMeH, OipKeaKi Teric OeriMeH
JKOHE JKOFaphI THIFBI3IBIFRIMEH CUTIATTANIA B

l-cyperTe  aMUIMpIICHTEH  TEKTUHHIH
aJIbIHFaH

opTypi KOHIICHTpaLUsJIapbIHAH
KaricyJianap KepceTiired

1% amunupneHred nektTuH 2% aMUIUPJICHTeH TeKTHH 3% aMuAMpIIeHTeH MeKTHH

Cyper — 1 AMuaupIieHreH MeKTHH/II KarcyJanap/sl MUKPOCKOITay HOTHXeepi

ConbIMeH, HaTpul anbIUHATHIHEIH 1% Cybl
epITIHAICIMEH WHKAICYILIIUSIIaHFaH Karcysanap
KYPBUIBIMBI OipKernKki, ImimriHi cdepanslk JKoHE
3,0x10-3 M meuriepi opTaiia, 6eTi OIPKENKi KoHE
THIFBI3IBIFB  XKOFAphl  KaIlCyjanap  aJbIHAJbI.
Hartpuii ansrunateiHbH 2% CyNBI epiTiHIICIMEH
aNBIHFAaH Kalcynanap, WilmiHI cepaiblK eMec
JkoHe oprara emmemi 3,2 x 10-3 M, 6eTi Gipkenki
TETIC OHE XKOFAPhI THIFBI3IHIFBIMEH CHITATTATA]BI.
Hartpuii anprunateiabiH 2% Cynbl epiTiHAiCIMEH

1% naTpwii anbrHHATHL

2% wHaTpuii anbruHaThI

WHKAICYJSAIVSsUIAaHFaH KarcyJlaMeH CallbICThIPFaH-
Jla, HATPHUA ajJbTMHATHIHBIH 3% CyNbl epiTiHaici-
MEH WHKAaNCY/SIHsJIaHFaH Karcyna OipTekTi
KYpBUTBIMMEH, cepanblk eMec TMINIHMEH XoHe
oprama emmemi 3,4 x 10-3 M XoHE KaTTBIpaK
KOHCHCTEHITUSICBIMEH CHITATTAJIA/IbI.

2-cypeTTe HATpHil aJbIHMHATHIHBIH OpPTYPIi
KOHIICHTpAIWsUIapblHAH ~ QJIBIHFAH  Karcynaiap
KOpCETIreH.

3% HaTpwuii abTHHATHI

Cyper — 2 HaTpuii aJbIrHHATTHI Kalcylanapabl MEKPOCKOIITAY HOTHKEIEpi

2-CypeTTeH KepiHill TypraHuail, HaTpui
AIBTUHATHIHBIH KOHIICHTPAIMSICHIH JKOFaphUIATY
KaTThIpaK KarcyialapblH TY3UTyiHE BIKIa eTe/l.

ConbiMeH, xenatuaHiH 1%, 2% xoHe 3%
CyJbl epITIHJICIH KOJJaHFaHAa KallCyJanapiblH
TYy311yi OalikanMazpl.
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Hatpuii anbruHaThl €H KOJAWJIbl MaTepual
Oonca fma, oHBIH KeiOip mekreyiepi Oap. Harpuit
aJIbTUHATBIH KOJNJAHY/BIH HEri3ri Iekreyi Oap:
KOFapbhl KEYeKTUTiK. AIIBIK TOp KYpBUIBIMBbIHA
OaliTaHBICTBI KEyeKTep KejeMi KeH Ooialsl, Oy
JKacylajgapAbl  yCTall  TYpyAbl  KUBIHAATANBL.
JXacymanapasiH opTara Tapan Hemece OacTarkbl

15kV X30 500pm 0001 1079 25Pa

yKacylla MeJIepiHiH TOMEeHAen KeTyi MyMKiH. by
akaynapibl Oacka IOJIUMEpIEpPMEH apajacTbIpy
HEMece OJKENaTHH, XUTO3aH CHSIKTBI  Oacka
KOCBUTBICTAPMEH ’kKal0y apKpUIbl THIMAI ©Teyre
Gomapl.

HaTpuit anbruHaThIHBIH Ta3a Karcynachl 3-
CyperTe KOPCETUIreHIeH KeyeKTi OOJIBbI TaObLUI/IBI.

Cyper 3 - 1% HaTpuii aTbIruHaThIHAH aJIBIHFAaH KaIlCylaHbIH CypeTi
CoHppIKTaH 4-CypeTTe KopceTUIreH iel KeyeKTi KypbUIbIMBI TONTHIPY YIIIH HATPHil allbTUHAThIHA JKEJIaTUH KOCBUIIBL.

15kV X30

500pm 0001 1079 25Pa

Cyper — 4 1: 1 kaTeIHACHIHAA HATPUM aILIUHATHI MEH JKETATHHHEH aJIbIHFAH KaIlCylia CypeTi

Kenatun xorapsl MeMOpaHa Ty3y KaOiieri,
OMOYWIeCIMIIUIIT] JKOHE YBITTHI EMECTITi YIIiH
Tagnanael. JKemiciHiH KaTTBUIBIFEI TOMEHIUIITIHE
OalyIaHBICTBl JKETATUHHIH THIPOTENIh MATPHIIACHI
periHae KONIaHbUTYhI MIeKTeyi. JlereHMeH, OHBIH
(bM3HKATBIK KACHETTEPiH alKaCTBIPFBIIITAP B KOCY
apKBUIBI )KaKcapTyFra 6omaasl. AMdoTepiik Tabura-
ThIHA OalTAHBICTBI OJ AHHWOHIBI IOJHCaXapu-
TEpPMEH, MBICAJIbI, aJbIMHATIICH XKOHE T.0. dpeKer-
Tecy YIIIH Tamaia yYMIiTKep OOJIbIT TaObLIAIbL.

Hepekrepre colikec monucaxapuarep kena-
TUHHIH Tellb TY3yiHE alTapIbIKTal acep eTy KoHe
KYPBUIBIMIBIK XKETaTHH/IK )KYHeIepaiH PeosIor s-
JBIK  KacHeTTepiHe CHHEPTUSUIBIK dcep €Ty
KaOireriHe we OOJFaHIBIKTAH, TOJIHCAXaPUITIK
Kocrnanap OipiHIII Ke3eKTe KhI3BIFYIIBUIBIK TY/IbI-
panpl. CoHBIMEH KaTap, KeNnTereH TaOuFru
ronucaxapuarep (HaATpWi ambIWHATHI) ©37Aepi
OHMOJIOTHUAIIBIK, OeJICeH/T1 3aTTap OOJBIN TaOBIIA b,
COHJIBIKTAH OJIap/bl TaiilallaHy OHIMHIH TaFaMIbIK
KOHE eMJIIK KYH/IBUIBIFBIH apTTHIPaJIbI.

KenatunHiH Cynbl epiTiHOiCiMEH JKoHE
HATpUil aJbrUHATBIHBIH Cyibl epitiHgiciMen 1:1
KaThIHACBIH/IA MHKANCYJSLMsUIaHFaH Karcysanap
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KYPBUIBIMBI OOMBIHIIIA OIPTEKTI, MillIiHI CepaIbik
JkoHe oprarma enmreMi 2,7 X 10-3 M, Oeti OipkeKi
TETiC KOHE JKOFAphI THIFBI3ABIKIICH CHITATTAJIAIbL.

Kenaturnig 2% cynmel  epiTiHmici MeH
HaTpuil ajmprUHATHIHBIH 1% cymbel epiTiHmiciMeH
apakaTblHACTa MHKAICYJLSIIMSUIAHFAH Karlcylanap
Hamap KypBUIBIMIBI JKOHE opTama ejmemi 2,7 X
10-3 m, OipkeJki Teric OeTIMEH CHUIaTTaIa bl

Kenatunnig 3% cynbsl epiTiHOICIMEH XoHE
HaTpuil ajmprUHATBHIHBIH 1% cymbel epiTiHmiciMeH
apakaTblHAaCTa HHKAICY/SIIUSUIAHFaH  Karcysa
COHJIal-aK 9JICi3 KYPBUIBIMBIMEH, KYMCaK KOHCHC-
TEHIIVSICBIMEH JKOHE OpTallla MeimepiMeH 2,5 X
10-3 ™ cunmarranamger. JKenmatuuHiH 4% Cynbl
epITIH/ICIMEeH JXoHE HATPUH albIMHATHIHBIH 1%
CyJbl epiTIHIICIMEH apaKaThlHACTA HHKAICYIa-
JaHFaH Kalcyllajap >KYMCaK KOHCHUCTSHIVSUIBI,
KYpBUIBIMBI OOWBIHINA OipTeKTi eMec, Oeri Kemip-
OyJBIpIIBI, CepanblK eMec, COHIBIKTaH OJIapIblH
MOJIIIepiH aHBIKTay KUBIH OOJIbI.

5-cyperte  KelaTUH MeH HaTpuii
AIbIMHATBHIHBIH OPTYPJl KAaThIHACHIHAH aJIbIHFaH
Karicynajap KepceTiirex.
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et

0.5% xenatur

1% xenatus 2% xenatur

% % xenaTHH 4% xenatus
% HarpHit 1% marpmit 1% HaTpmit 1% marpmit 1% HaTpHi
aTBTHHATEI aTBTHHATEI aIBrHHATEI IBIHHATEI aTBrHHATEI

Cyper — 5 Hatpwuii anbrusatel MeH xenatuH kancynaceis 1:1, 1:2, 1:3, 1:4 xaTeIHaCbIHIa MUKPOCKONTAY HOTHKEINEP1

5-CypeTTeH Kepill OThIpFaHbIMbI3/IAH, JKemna-
THH KOHIEHTPAIWICHIHBIH JKorapbliaybiMeH (4%
KeNmaThH xoHe 1% HaTpuil albrUHATHI) KYPBUIBI-
MBI OOMBIHIIA OIPTEKTI eMec, OeTi Kenip-OyabIpIIbI,
MinrHi chepabiK eMec Kancyianap Ty3iiel.

ToxipuOeHiH Kejgeci Ke3eHIHAE ajbIHFaH
Karicynanap/ipiH OepiKTiri aHbIKTaIIbI.

KancynanapplH — cepmimMai  IJIACTHKAJIBIK
nedopMalysiChIH aHBIKTay TXIPUOENiK KOHJBIP-
FBIZIA JKYPTI3UI, aJIbIHFaH MOIlIMETTep 2-KecTere
EHTI3UIJII. 2-KecTeie KeNTIpUIreH KarcynaiapablH
CepmiMIi  IJIACTUKANBIK  JIeOPMAIUSICHIHBIH
MOJIYJIIH ecenTey OepireH mpoieaypa OOHbIHIIA
KYPTi3uIi.

Kecre 2 — Kancynanapasly cepmiMi miacTHKanbIK AeopMalusIChIHBIH MOAYJIHIH Tellb TY3€TiH KOCTaHBIH

TeMIlepaTypachlHa TOYEJIUIIrT Typalbl MOJIIMETTep

Ky spekerinin 6arbiThl | Kpicy sxykTemec, Kykrey Ceprrimi TIIACTHKAIIBIK
GolibIHIIIA KbICKApY, f, M P,H aynanbl, S, M? | nedopmanus moxyii, E, kIla
1 0,140283 0,000007065 59,56815
1,5 0,140283 6,5564E-06 41,22364
2 0,140283 6,5111E-06 31,02508
2,2 0,140283 6,02323E-06 29,32466

AJTBIHFaH MOJIIMETTEp Heri3iHae 6-cypeTke colikec rpauK TYPFBI3BUIIBL.

60

55

S0

a5

40

Cepnimai nnacTukanbix aed)opmaumaHbig Mogyni, E, kMa

40 45 50 55
Temneparypa, 1,C

Cypert — 6 T'enb Ty3€TiH KOCTIaHBIH TEMIIEpaTypachiHa OaiIaHbICTHI KaTCyIanapAblH CEPIIiMIl MTACTUKANBIK AehopMarius

MOYJiHIH TOYeNILIIri

I'paduxre 20°C xone 30°C temmepaTypaia
aNbIHFaH Kancynanapapry ceprimainiri 40°C xoHe
50°C temmeparypara KaparaHaa >KOFapbl €KeHiH
kepcereni. 20°C xone 30°C TemnepaTypaaa ajnblH-
FaH Kamcylajdap KOCBUIFaH HOTypTTBHI ILIKEHJE,
KaIlCyJajap arbIMChI3 KAaTThl O6JIIIEKTEp PETiHIe
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cesineni, ann 40°C >xone 50°C rpaayc TemnepaTtypazia
aNIBIHFaH KarcyJaiap KyMcakK CepIiMIi Karcyaiap
JKOHE THICIHIE OpPraHOJENTUKANBIK Cce3iMaep
TYPFBICBIHAH KaFbIM/IbIPaK 00Ja bl
OKCHEpUMEHTTIK 3epTTeysiep HOTHXKECIHAE
P.freudenreichii mpoOHOTHKTEpiHIH HHKAICYJIsI-
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UusUlaHFaH (GopManapblH aly YIIiH MpoOHOTH-
KaJIbIK JKacyliajgapAbl acKazaH-1lIeK *KONJapbIHbIH
arpeccHBTi XKarJalaapelHaH KOPFalThIH
OWomonuMepyiepal — albI'MHAT HATPUH MeEH
JKEJIATUHl KOJJIAHFAH >KOH €KEH1 AaHBIKTAJIBIL.
CoHpaif-ak  9KCTpy3usl  OfiCi  Karcynauap.sl
AJTy/IbIH OHTAMIIbI 9J1iCi €KeH1 aHBIKTAJIIBI.

ANBIHFaH ~ 3KCIIEPUMEHTTIK  3epTTeyliep
HETi3IHJE KanCynajapabl ajlxy TEeXHOJIOTHSCHI
acannel. Kamcyna amy mporeciHiy cxeMachl 7
cyperte kepcerinren [15].

IITHKI3aT IIeH IPOOHOTHE JafEHAAY
(bHOMOMHAMEpIIEp, IPOOHOTHE)

-
BHOTIOMHMepIep KOCTIACHH

JAHBIHIAY

ODsoa:l,E:I‘j] KeTy YIIH 24 caraT
37°C  npoOHOTHETL KVIBTHEHDIEY

-

v
LenTprbyTanay
3200 aifr/vEE, 10 MuE, 4°C
|

¥
TIpobHOTHET] 1 M1 GH3HOIOTHATHIE,
epITIHIIMEH &Yy

=

l TIpoOHOTHKT1 OHONOIHMEpIep KOCHAChIMEH 5 MHH apalacTeIpy

*

¥

Oxerpysna CaCly epitigmicize 0,15M

¥

‘ ApaTacTeIpy 5 MHH ‘
|

-

‘ DHIBTPIEY (121p aHaMeTpi 0.5 M) ‘
}

=

‘ VIHKANCYIATHANAHFAH TPOOHOTHETED ‘

Cyper — 7 MHKanCyIsSIusIaHFad MPOOHOTUKTEP/II ATy CXEMachl

WHKancynanusiianFalH TPOOHMOTUKTEPIl ATy
YIIiH OuorroMMepaepIi ONIIEeHaI  JKOoHE
MIPOOHOTHKTEPTI AaWbIHIANABRL. buomonmmepiaep
KOCHaHBIH Kefecinell MaibIHaaiabl: CHIABIMIIbI-
neirbl 100-150 mutr kostbara 88 MiI TUCTWIBICHTEH
cy Kyitbutansl (cyapiH Temreparypackl 60-70°C)
xoHe 2 rp (2%) ambrMHAT HATPUS KOCHUIAIEL.
(CKemaTnHMEH KOCHAHBI KeJeCifiel MalbIHIai Il
ceiipiMapuIbirel 100-150 M xombara 88 wmn
JIMCTUIBJCHTEH Cy KyHbUIanpl (CyAbIH TeMIiepa-
typacel 60-70°C) »xone 1 rp (1%) kematun
KocblIaapl. JKenaTtuH epireHHeH Keiin kocnara 1 T
(1%) warpuii ampruHaThl KochUTanpl.) Komba
ANEKTPOMATHHUTTIK apaiacThIPFBIIIKA KOHBLIAIBI,
coJlaH KeiiH OWOoMoNMMep TONBIFBIMEH epireHIine
70-80° neitin KpB3abIpbUIanbl. Kocmanel HaTpuit
AJBIMHATHI TOJIBIFBIMEH €pIreHIIe, Me3TiI-Me3ris
apanacTelpbulaibl. Opi Kapaid, Kocmansl 40°C
TeMmIepaTypara JieiiH cankpiaaatanpl, 37°C neiin
CAJIKBIH/IATBUIFAH KOCIIaFra MPOOMOTHKTIH »kKacyia-
JBIK, CyCIIEH3UsCHI eHri3iieni 10 Mi memmepine
JKOHE 5 MUHYT apajacThIPhLUIAIbL.
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WHkancynauusimanFad  IPOOHOTHKTEPIiH
TY3ULy TIporeci OKCTpY3Husd OHIiCIMEH XKy3ere
aceIppuIaAbl. JlafbIH KOCHAaHBl KOH/BIPFBIHBIH
JKYMBIC KOCIIAChIHA apHAJIFaH bIabIcKa Kyiibim, 100
MJT KaJIbIIAN XJIOPHIL EPITIHAICIHE SKCTPY3USITAiIBI.

CaCl; epitinaicia mgaiibaaay. ChliibIMIbI-
seirel 100-150 Mt xosmbara 98 MuT QUCTWIBIECHTEH
CY KYHBLTAIbI )KOHE apajiacThIpy apKbLibl 2 Tp (2%)
CaCl, xocwutagpl. CaCly TombiFbiMeH epireHiie
apanmacTelpputa el koHe 5°C  mediH  calKbIH-
JaTBUTA]IBL.

Karicynamap kampruii Xjopupi epiTiHmici-
MeEH opeKeTTeCKeHHEeH KeliH Oip/ieH maiia 0omaabt
JKOHE 5 MHHYT apanacTeipbuiafsl. KeiiiH aipiHFaH
Karcynaanap (UIbTPICHIN, JUCTHIBICHICH Cyzaa
KYBUIAJIBL.

WHKancynsusiianFrad  MPOOHMOTHKTEPIiH
Oerme MHUKpoOQIIOpaMeH JacTaHybIH OONIbpIpMay
YIIiH OYKiT TEXHOJOTHSIIBIK MPOIECC acenTHKa-
JIBIK, JKaFIaiiia *Kypriziiesni.

ANBIHFAH KamcylalapAblH OpraHOJENTH-
KaJbIK XoHE (U3NKA-XUMHUSIIBIK KOPCETKIITEPiH
3epTTey 3 KeCTe/Ie KeNTipiireH.
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Kecre — 3 KancynanapaplH opraHONENTHKAIIBIK XKoHE (DU3HMKa-XUMISUTBIK KKPCETKIITepi

ChIpTKBI Koncucrenny | Jlomi MmeH Tyeci pH 7,2, muH xe3inne | KamcynamapabiH chIFyra
TYPpi HSICHI mici epy yaKbIThI 6epikriri (F), H
Cdeparnbik Cepmimi, Jomi MeH Menip, 30 9,37+0,56
Karicyjanap | KYPBUIBIMBIH | HICl JKOK | aKIIBLI capbl
caKTai bl PEHKTI
Kopoimuinoo. 9. Fukushima Y., Kawata Y., Hara H., Terada A.,
Toxipubenepain  HOTIKeNepiHe —cyiieHe Mitsuoka T.Effect of a probiotic formula on intestinal

OTBIPBII, €H KaKChl HYCcKa 1% xenaTud xoue 1%
HaTpUW ajruHaThl 0ap KarcyiajlapiAblH Kypambl
JIeTl KOPBITBIHJIBI JkacayFa Oomanel. By xypamaa
KacaJFaH — Karcyjajap JIOHreleK  CcQepabik
miniHre  ue, enmeMmi OipAed KOHE JKOFaphl
TBIFBI3IBIKIICH CHUITATTAJIa bl

byn 3eprrey «Kazakcran PecmyOnmkacer
BimiM  koHE FBUIBIM MUHHUCTPIITIHIH FhutbIM
KOMHUTETIMEH KapKbutaHabIpbuiasl  (I'pant  Ne
AP14973033)».
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BUOITPOTEKTOPJIBIK KACUETTEPI BAP A3BIK-TYJIIK 2)KABBIHBIH AJ1Y

C.E.CABPATIBI ¥ | 24.E. KYI[OBAY | 1L A. *AB)KAHOBA |

4. Y KATAIIIEBA © ,'4.Y.BAUBFEKOBA

(* AK «AJIMATBI TEXHOJIOTHSLIBIK YHHBepcHTeTi», Kazakceran, 050012, AnmaTsl K., Toae 6u k-ci., 100
“BopoHesk MeMJIeKeTTiK HHKeHepJIiK TeXHOIOTHSIAD YHHBEPCHTETI,
Peceii 394036, Bopone:x K., np. Pepoatonuu, 19)
ABTOP-KOPPECTIOHIEHTTIH 3JeKTPOHIBIK mommTackl: aiko_1995kz@mail.ru*

byn scymvicma mazamowvlK #cadblHOapObly, dOUORPOMEKmOopnvlK Kacuemmepi 3epmmendi. Kaszipzi manoa
mazam OHepKICiOin0e OHIMOI MUKDOOMOBIK J1ACMAHYOAH, AYAHbLIH OmMMmeZiHiH JcepiHeH muimoi Kopzayol
Kammamacely ememin, cakmay KeszeHinoe OHIMHIH KeOyine dcon Oepmeiimin, COHbIH iwiiHOe OHIMHIH OemiHe
HCAZLUIAMBIH HCOHE OHBIMEH Oipze xceillmin myodezeini yHcawa opay Mamepuaioapvii Heacayea epeKuie Hazap
ayoapuinaost. Em scapmoinaii padpukammapoin 0HOIipyoe KOp2anvic H#cadblHOAPbIH KOIOAHY CARACHL MEH CbIPMKbL
mypin caKcapmyza, COHOAU-AK Hcapmuliail (adpuxammaposviy, 0an2bIHObIZLIH CAKMAY2aA MYMKIHOIK 0Oepeoi.
Kymovicmoly  maxcamul-6uonpomeKkmopnvlk, Kacuemmepi 0ap a3vlK-myniK HcadblHOAPBL  JHcoHe  OCiMOIK
WIUKI3AMBIHBIY OUONO2UANBIK 0eICeHOl 3amMmAapbIHbIY ChI2bIHObLIAPLIH Aly. 3epmmey HblcAHOApbl peminde em
OHEPKICIOIHIN KEPAMBIHOA KOJIIAZEHI Oap Kaumanama muKizameol (WLYHCoIK HcaHe KOHcepainey ondipicmepinde cuslp
eminen Ooninemin mamvipaap, cinipaep, gaccusanap), npomeoNUMUKANBIK, (HepMEHmMmIK npenapammapobly
acepinen Oazelmmanzan OuomoouuKkayus  apKuLILl  JHcanyapiap MmiHOepiHeH  OKWAYIaH2AH — KOJLIAZEH
aKyvi30apuinoiy Oucnepcmi mypaepi, CO2-0apinik ecimoikmep meH 02moeyiuimepoin ColzbIHObLIAPBL HCIHE ONAPObLH,
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JceKe KYpamviMeH KOMRO3UUUANBIK He2i30ep opmax naudananvliovl, Boponeic memnexkemmik uHiceHepiK
MexXHONO02UANGP YHUGEPCUMEMIHIY, JICAHYAPAAPOaHn AnblHAMbIH OHIMOEP MEXHON02UACHL KapeopacvlHbly
3epmxanacol yHeane Anmamaol mexHon02uANbIK ynusepcumemininy Tazam Kayincizoizi 2uinvimu 3epmmey UHCHUMYHIb
Jcazoanvinoa anvinovl. Taduzu anmuoxcudanmmapowviy ke3i peminde ocimoik wiukizamuinvtty CO2 cbl2bIHObLIAPBIH
manoay  onapovly  K1ACCUKANBIK  20icmepiHeH  ANblHEAH  CHIRBIHOBUIADMEH  CANbICIbIPZAHOA — AHKbIH
AHMUOKCUOGHMMBIK, Oencendiniczine oOainanvicmovl exeHin kKopcemmi. byn ammuokcuoanmmap a3zvlK-myiik
AHCAOBIHOLLIAD OHIMHIH JHCAPAMOBLILIK MEP3IMIH  Y3apmmbl, OHbl MOMBIZYOAH MHCIHE MYCIHIY 032epyineH
KopzaiimbiHbl 6en2ini 60100bl.

Herizri ce3mep: a3pIK-Tyjdik :xkad0biHaap, CO: - eciMaik MHKIBATHIHBIH ChIFBIHABLIAPHI,
AHTHOKCUIAHTTAP, €TTiH kapThuiail ¢adpukarTaphl, Ka0bIH TY3€TiH KOMIO3MIMSAIAP, KYPAMbIHIAA
KoJIJIareHai muKizar.

MOJIYYEHHUE IMMUIIEBOT'O MOKPHITUA C BUONMPOTEKTOPHBIMU CBOMCTBAMHU

YC.E.CABPAJIBI, *A.E. KVIJOBA., III. A. *AB)KAHOBA, *A. Y. KATAIIIEBA, *A.Y. FAUBEKOBA*

(* AO «AnmaTHHCKHIE TexHOTOrHYecKHii yauBepeuTeT», Kazaxeran, 050012, r. Anmatsl, yi1. Tose 6u, 100
“BopoHeskeKHii rocyJapcTBeHHbIH YHHBEPCHTET HHKEHEPHBIX TeXHOIOTHii,
Poccust 394036, r. Bopone:x, np. Peposionnu, 1.19)
DJIeKTpOHHas oYTa aBTopa-Koppecnonaenra: aiko 1995kz@mail.ru*

B oannoii pabome uccnedosanucy 6uonpomexkmopHsle c60lcmea nuuesvlx nokpsimuil. B nacmoawee epemsa
6 NUWEe6Oll NPOMBIUMIAEHHOCIU 0C000e BHUMAHUE YOeAeMCA CO30AHUI0 NPUHUUNUAILHO HOGLIX YNAKOBOUHBIX
Mamepuanoe — HEmOKCUUHbBIX, CROCOOHBIX oOfecneyumsv 3IPgekmusnylo 3aujuny HRpPOOYKmMA Om MUKDPOOHBIX
3azpA3nenuil, 6030elicmeusn KUC10pooa 6030yxa, npedynpeoums yCcvlXanue npooyKkma é nepuoo XpaHeHus — é mom
yucie HAHOCUMBIX HA NOBEPXHOCMY NPOOYKINA U Cbedaemblx emecme ¢ Hum. IIpumenenue 3auiumnblx nOKpoimuil 6
nPoOU3600CcmEe MACHBIX NOAYPAOPUKAMO8 NO360ACH YIAYUUIUMD KAUECINEO U GHEWHUIL 610, A MAKce N03601sem
COXPaHUmMb CeeHceCmv MACHBIX NOydhadpukamos. Llenvio padbomul aenaemca noayueHue RULEE020 NOKPLIMUA C
OUONPOMEKMOPHBIMU CEOUCMEAMU U IKCIMPAKINOE OUOI0ZUYECKU AKMUGHBIX 8eU{eCME PACMUMENbHOZ0 Cbipba. B
Kauecmee 00BEKMO8 UCCIE006AHUA  UCHONB308ANU  GMIOPUYHOE  KONAZEHCOOEpHcalee  Cblpbe  MACHOU
npombvlIeHHOCIMU  (JICUTIKU, CYXO0Jicunus, acyuu, evioensemvle NPU CUTIO6KE 206A0UHBL 6 KOJOACHOM U
KOHCEPBHOM NPOU3B00CHIBAX), OUCHEPZUPOBAHHbIE HOPMBL KOJLIAZEHOBBIX DEIK08, U30NUPOSAHHDIX U3 HCUBOMIHBIX
mKaneli nymem HanpagIennoi ouomooudukayuu noo delicmeuem NPOmMeoJTUMUecKuUx epmenmublx nPenapamos,
CO2-73xcmpakmul 1eKAPCMEEHHBIX PACHEHUIl U Cheyull, U KOMNOZUWUOHHbIE OCHOBbL C UX UHOUBUOYATbHBIM U
CO6MECMHBIM UCNONIb306AHUEM, NOJIYYEHHbIE 6 YCN08UAX 1adopamopuu Kageopvl mexHonozuu npoOyKmos
HCUBOMHO20 npoucxoyicoenun Boponerxcckozo zocyoapcmeentozo ynusepcumema uH3ceHEPHLIX MEXHONO0ZUH U 6
Hayuno-ucciedosamenvckom uncmumyme Iluweeoii  o6ezonacnocmu  AIMAmMUHCKOZ0  MEXHON0ZUUECKO20
ynueepcumema. Bvioop ¢ kauecmee ucmounuxos npupoonsix anmuoxcudanmos CO2-3kcmpaxmos pacmumenbHozo
coipbA 00YCN061en ux Oonee GvIPANCEHHOU AHMUOKCUOAHMHON AKMUEGHOCHbIO HO CPAGHEHUI0 C IKCHIPAKMAMU,
NONYYEHHBIMU HA OCHOGE KI1ACCUYECKUX Memo008. Biiouenue anmuokcuoanmos 6 cocmae nuuieévix nieHoK
yeenuuusaem cpoK 200HOCHMU RPOOYKM A, 3AUUI4AA €20 OM OKUCIEeHUA U USMEHEHUA YBemd.

KuroueBblie cjioBa: numeBble NOKPbITHS, CO2-3KCTPAKTHI PACTUTENbHOIO ChIPbSl, AHTUOKCH-
HAAHTBbI, MICHbIE 110J1y(a0pHKAaThl, IJIEHKO00pa3yolie KOMIIO3ULIMH, KOJLJIareHcoiepsKaliee cbipbe.

OBTAINING A FOOD COATING WITH BIOPROTECTIVE PROPERTIES
!C.E.SABRALY, A.E.KUTSOVA, Sh.A.*ABZHANOVA , *A.Ch. KATASHEVA, 'A.U.BAIBEKOVA*

(* "*Almaty Technological University", Kazakhstan, 050012, Almaty, Tole bi str., 100
2\/oronezhsky State University of Engineering Technology,
Russia 394036, Voronezh, pr. Revolution, d.19)
Corresponding author: e-mail: aiko_1995kz@mail.ru*

In this study, the food coating's bioprotective properties were investigated. Currently, in the food industry,
special attention is paid to the creation of fundamentally new packaging materials — non—toxic, capable of providing
effective protection of the product from microbial contamination, exposure to oxygen in the air, to prevent the drying
of the product during storage - including those applied to the surface of the product and eaten with it. The use of
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protective coatings in the production of meat semi-finished products allows you to improve the quality and appearance,
and also allow you to preserve the freshness of meat semi-finished products. The aim of the work is to obtain a food
coating with bioprotective properties and extracts of biologically active substances of plant raw materials. As the
objects the objects of the study were used secondary collagen-containing raw materials of the meat industry (veins,
tendons, fasciae released during the venation of beef in sausage and canning industries), dispersed forms of collagen
proteins isolated from animal tissues by directed biomodification under the action of proteolytic enzyme preparations,
CO2 extracts of medicinal plants and spices, and composite bases with their individual and sharing, obtained in the
laboratory of the Department of Technology of Animal Products of the Voronezh State University of Engineering
Technologies and in the research institute of Food safety of the Almaty Technological University. The choice of CO2
extracts of plant raw materials as sources of natural antioxidants is due to their more pronounced antioxidant activity
compared to extracts obtained on the basis of classical methods. The inclusion of antioxidants in the composition of
food films increases the shelf life of the product, protecting it from oxidation and color change.

Keywords: food coatings, CO2 extracts of vegetable raw materials, antioxidants, meat semi-
finished products, film-forming compositions, collagen-containing raw materials.

Kipicne
Taram
mporpecc

OHEPKACIOIHACTT TEXHOJOTHUSIIBIK
FBUIBIMHBIH,  acipece  TaraMmTaHy
FBUIBIMBIHBIH ~ JKETICTIKTepiMeH  OalJIaHBICTHI.
JdamynelH ~ MaHbBI3AB  (haKTOpIAphIHBIH  Oipi
9KOJIOTUSUIBIK JKaFIalIbIH HAIapiIaybl )KOHE a3bIK-
TYJIIK HapbIFbIHIAFBl KaTaH 0dCEKEISCTIK OOJbII
TaObLIaabl. MyHBIH 09pi A9CTYpIIi eHIMAEPIl any
TEXHOJIOTHSACHIH XKETUIIIpyTre FaHa eMec, COHBIMCH
KaTap jkaHa OybIH OHIMIEpIH jKacayra OKeNeNi:
TOMEH KaJOpWsIbl, JEHCAYIbIKKA IalJalibl,
TEHACCTIPUIreH Kypambl MEH (OYHKIMOHAJIBI
KacHeTTepi, Te3 MaWBIHIATY JKOHE Y3aK Mep3iMIe
caKTay MYMKIHIT1.

byrinri Tagga TabuFru moauMepIiep €T oHIeY
calachlHIa Kocmanap (TYpaKTaHABIPYIIBI >KOHE
IMYIBTUPIIEYI JKYienep, TaFaM/IbIK TaJlIIbBIKTap,
JKeJe TY3€TiH, JKeJle TY3E€TiH KOMITOHEHTTEp JKOHE
T.0.) )KOHE €T, KYC €Ti, )KapThliai (hadpukaTrap MeH
TaWbIH OHIMAEPIIH TiKeNel OeTiH/Ie Ty3UIeTiH KeyTe
»KapamIbl )KaObIHIap TypiHae KommaHbuiams! [1,2].

Keyre xapammel xaObHIAp YIIiH HETI3ri
JOCTYPIT YIAIP TY3TIITEp aJamMaapIslH TaMaKTaHy
pamroHBIHA KipETiH TOMNCaXxapHaTep MEH TaFaMIIBIK
aKybI3map Oonmapl. OHiMmep >kaOBIHBIMEH Oipre
TYTHIHBUTFAHABIKTaH, OJIAp XKeyTre KapaM/Ibl HeMece
TaraMIBIK e aTanmsl [3].

ZKaOb1H Ty3y11i perinae Tabury momumepiep-
ToJAcCaxapuaTep, TaFraMAbIK aKybI3/Iap JKOHE JIUITH/T-
Tep Kommaueuiagpl. Olap TUTHEHANBIK TYPFBIIAH
Kayirnci3, TaramMHBIH Kypampaac Oeiri OoibIn
TaOBLIA B YKOHE TAOWFY JKaFIai1a bIIbIPAIbL.

Omap Tikenel eHiM/e KalbIITacaabl, OHIMII
JTaWBbIHIAY KE3iH/IE /Ie, OHBI CAKTay JKOHE caTy Ke3iHze
Jie KOpFaHbIC KaOBIFBI PETiH e KOIaHbLIa/b! [4,5].

MyHpali kaObIHIApABl aly YIIiH TaOuFu
TYPAE OHIIpUIETIH IIMKi3aT, OHBIH ilIiHAEC OYpbHIH
TaraM/ia aiiiajJaHbUIMaFal KypaMbIH/a KOJUIareHi
0ap  mHKI3aTTBIH  KalWTajiaMa  pecypcTapsl
Kosganbaabl. COHFBI KbUIIAPHI KaOBIHAAPIBIH
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KypamblHa KIpeTiH >kaOblH TY3TilITep MEH
KOMITOHEHTTEPIIH  aCCOPTUMEHTI  IIMKI3aTThIH
JIOCTYPJIi eMec KO3/IepiH, COHBIH IITiH/Ie KalTarama
pecypcrapibl, XATO3aH/bl, OHBIH TYBIH/BLIAPbIH,
CYT-aKybl3 KOHIEHTPATTaphblH, OCIMIIK TEeKTeC
aKybI3Iap/ibl XKoHE T.0. Al jalaHy/IbIH apKachlHa
enayip keHeiimi [6].

AnbruHat KaObIHJIAPbl KONTEreH J>KbUIAap
Ooibl eTTi OCTKi ©OHJAeYy YIIH KOJIaHBUIAIEI
(orrerinig enyiHeH TocKaybur). Keibip ruapoko-
JouaTap, aram  aWTKaHJa ~ [oJHcaxapHarep,
KappardHaHjap, NeKTHHAEp, Kpaxmal MeH
XUTO3aH TYBIHJBUIAPEI COWBIIFAH JKaHyapiap MeH
KYCTapJbIH €TiH cakTay KaOUIeTiH yKaKcapTy YIIiH
KOJJaHBUTFaH. MyHzmai >kaObIHIAAp KOPFaHBIC
are’TTepi peTiHae KBI3MET €Teli, SFHU ojap
OHIMHEH BUTFaNABIH OyJIaHybIH OasyIaTabl.

AJNBruHAT >KaOBIHJIAPhl COHBIMEH KaTtap
anApIH-aIa JabIHIAIFaH €T KOTJIeTTepi, Oacka ma
JKapTeutail (abpukaTTapma amsl TOMHIH - Iaiga
OOIyBIH OoCEeHETY YIIiH KONJaHbIIaabl. XUTO3aH,
KaJIbIIUH aJbrUHATHI )KAOBIHIAPHI €T TICH OHJCITCH
eTTi TOTHIFY OY3BUIYBIHAH, OHIM OETiHJEr1 Kerepy
MEH alllLITKBIHBIH OCYIHEH KOpPFaWIbl, BUTFAJJIBIH
JKOFAybIH ~ Oasynatanmsl, IalblH  OHIMIEPIIH,
OHJIENITeH TaFraMIap/IblH CaKTay Mep3iMiH y3apTyFa
BIKIIAN ereni [7,8].

Byrinri TaHga KONMIareH MeH OHBIH TYBIH/IbI-
JapblHA HETI3JEreH KOPFaHbIC KAOBIKIIATAPhI €T
OHEpKOCiOiH[le CypaHBICKa He >XoHe PecelmiH
OpPTYPJIi FBUTBIMHU OPTANBIKTAPbI OJMapbIH HETi3iH-
JIe KOpIIaFaH OPTAHBIH KOJaichi3 (haKTOpIapbIHbIH
OHIMI'¢ 9CepiH Y3aK YaKbIT TeKEyre, COHIal — aK
KaOBIK-0HIM IIeKapachblHAa IUMHATEPIIH aCKbIH
TOTHIFY PEAKIUSCHIH a3alTyra KaOinerTi »aObIH-
JIap/pl Jkacay yIniH coTTi Koaaansiiaas: [9,10].

Keyre >xapamabl xaObIHIAP ASCTYPIIi opay
MaTepuaIapblHa KapaFaHJa TOMEH MEXaHUKaIbIK,
KOPFaHBIC KOHE TOCKAYbLI KOpCETKIITepiHe
(MuKpoOManIpl acepre TOIIMALTIK, OHIMHIH
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JKOFapbl BUTFAJIIBLIBIFBI )KOHE KOpIIIaFaH OpTa) ue
[11,12]. ConpbikTan y3aK Mep3iMIi KOpPFaHbBIC
OpeKeTiH KaMTaMachl3 €Ty VIIiH KOCBIMIIA
KanTaMaHbl HEMeCEe TOCKaybll MaTepHaIapbIHBIH
*aObIHIapBIMEH OIPIKTIpY/i KONJaHy KaKeT.

JKyMBICTBIH HEri3ri MaKcaThl OCIMIIKTEPAIH
OMOJIOTHUSIIBIK OCJICeHII 3aTTaphl MEH JKaHyaplap
TIHJEPIHIH KOJUIAaTeHJI aKybI3JapblH MaKCaTThI
naianany apKbLIbl €TTi )KapThutaid habpukarrap-
JIbIH JKOHE OJIapJIbIH acla3IbIK JaiblH OHIMIEPIIH
TOCKAYbUIBIK TEXHOJIOTUSJIAPbIH HETi31ey.

Ocimuiktep MeH gomaeyimrepaiy CO2-
CBIFBIH/IBIIAPBIH PEIENTYPAIbIK KypaMaac Oesmik-
Tep peTiHAe malijanany HOTWKECIHIE YIIAip
(TuTeHka) Ty3€TiH KOMITO3UIIUSIap/IbIH TOCKAYbLI-
JIBIK KACHETTEPIH KapacThIpy KO3IeI/Il.

3epmmey mamepuanoapsl meH d0icmepi

3eprrenerin OCIMIIKTEPIIH opTypIIi
TYPJEpPiHIH TYJNJEpiHEH aJbIHFaH CHIFBIH]BIHBIH
AHTHOKCUIAHTTBIK OCJICEHIUIINH aHBIKTAY OiCi.
KroBeTke canblHFaH ChIHAMAHBIH YKaJIIbI KoJjieMi 2
mia 6osmbl. Kroserke 0,02 Mt dhmyopecuenn (10-6
M) sxone 1,98 min 0,1 M Na-dochar Oydepi
earizinmi. CroekTp TaraWbIHAQIIBL. — AJIBIHFAH
(dayopecueHnus mbIHBIHBIH MoHaepi 100% nen
kabeuTmaneL. Kroserke 0,02 mir aryopecriens (10-
6 M), 0,2 ma Fep+ EDTA (10-3 M), 1,58 Mmn 0,1 M
Na-pochar Oydepi xone 0,2 mi cyreri acKblH
toreirsl (10-2 M) emrizimmi. Fey+ Hz Oz-men
opekerreckerae (DEHTOH peaKIusIChl) TY3UIreH
pamukangap  (pIyopecleMHHIH  JKapKhIpayblH
TeXeni. AJNBIHFaH (QIIyOpECHEHINS IIHIHBIHBIH
MOHJIepi MUHUMAIBI Jen KaObinanasl. KroBerke
0,02 ma dayopecuenn (10-6 M), 0,2 mn Fer+
EDTA (10-3 M), 0,2 M TyI CBHIFBIHIBICHIHBIH
epitiamici (10-8 — 10 %) xone 1,38 mu 0,1 M Na-
tdocar Oydepi enrizinmi. Peaknus 0,2 mu cyreri
ackpbiH TOThIFbIH (10-2 M) KOCy apKbLIbI OaCTaNIbL.
CoHFbI KOHIIEHTpanusIapel: Giyopeciend — 10-8
M, Fe,+ — 104 M, ODATA - 104 M, H2 02 — 10—
3 M, ryn ceiFpIHABICH epiTiHmici — 10-9 — 1%.
Onyopecuienmusasl - emmey  RF-5301  JIK
¢dmroopomerpi  (Cumamsy, JKamoHus) apKbUIBI
Kyprizingi. GmyopecueHus KapKbIHIBUIBIFR 514
HM TOJIKBIH Y3bIHBIFBIHA TipKen . Ko3y TOmKeIH
Y36IHABIFEI — 490 HM OoJIbL.

Ocimuik mmki3aTeIHEIH CO2-CHIFBIHIBLIAP-
bIHA KaTBICTHI KOJUIATEHHIH COPOLUSIIBIK KaOlIeTiH
CaHIBIK Oaranmay YVIIH Ta3 MbEe30CEHCOPIApPhIH
KOJIJaHa OTBIPBIN, «DIEKTPOHABIK HOC» KOHIIBIP-
FBICBIH]IA CEHCOPOMETPUSIIBIK TaAay KYPri3iiii.

OKCHEPUMEHTTIK 3epTTeyJiep eKiHII Tapay-
Jla CHITATTAJIFaH aHBIKTAY YSIIBIFIHAH, ITHE30PE30-
HAHCTBIK JaTYUKTEPACH, KUK OJIIErilTeH
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JKOHE KOMIIPECCOPJIaH TYPAThIH KOHJIBIPFBIHBIH
keMmerimeH okyprizingi. CopOuust  mpouecin
JKYPri3reHHEeH KeWiH KoHEe HOTHKENep i TipKereH-
HEH KeHWiH, aWHBIMalbl TOKIEH KO3FaH Ke3Je
KpPHUCTaNJbIH TepOenicTepiHiH TaOufu pe3oHaHc-
TBIK JKULTIriHIE e3repyi (8 — 10 MI'm) oHBIH
3JICKTPOJITAPBIHIAFEl MACCAHBIH ©3repyIMEH aHbIK-
Tanajpl 1en KaObUIIaH/IbL.

CO, VIIKBIII OpPraHUKAIBIK 3aTTap]IbIH
KOJIJIareHiH OafIaHbICThIPY THIMIUIITT AHBIKTAJIBI
— ra3 ¢aszacklHAaH 9p TYpJi KYpBUIBIMIAFbI
WICTSHIPTIII ©CIMIIKTEP/IH ChIFBIHIBLIAPHL 1 T
ChIHAMaJIaH JKacallFaH UIMEKTep jkaimnak TyOi O0ap
KOHYCTBIK Komnbanapra opHanacteipsiiasl, 50-200
MKJI CO2 CBIFBIHIBUIAPEI KOCKUTIBI. Konbamapabry
MasmyHsl YBMT-12-250 xoHmsipreIChIHIa 24
carar IIIHAE MYKHUAT apaiacTeipbuiabl. CojmaH
KeliH mmpuuTepin koMeriven 2 cM® a3 daszachl
AJIBIHBIN, «OJEKTPOHJBI HOC» KOHJBIPFBICHIHIA
3epTTEyJIeP JKYPri3iii.

CO2 ChIFBIHABLTIAPBIHAAFEI (PEHOJIBIK KOCHI-
JIBICTApJbl  aHBIKTAY YJABTPAKYITIH CIIEKTPOC-
KOMHUSIHBIH ~ CHEKTPOPOTOMETPHSIIBIK  JJICIH
KOJJIaHY apKBUIBI XKY3€re achIPbIIJIBL.

Hamuoicenep sncane 01apovt mankpliay

Bipuente 6ipiH-0ipi TONBIKTHIPATEIH OAKTEP-
WIHIOTIK  Kypangapael Oip Me3rimme KojijaHa
OTBIPBIT, MO(DUKAIMSIIAHFAH KaiiTalaMa KoJulareH
Oap MmUWKI3aTTHI MaijajgaHa  OTHIPHIN, KOl
(hyHKIIMOHAJIIBT )KaOBIH TY3€TiH KOMITO3HITUSIIAP IBI
93ipJiey apKbUIbI TOCKAYBUT TEXHOJOTHSIIAPBIHBIH
JJEeMEHTTEepPiH  ICKe  achlpy  ©3eKTi  JKOoHE
TIEPCIIEKTUBAJIBI OArbIT OO TaObLIas! [13].

IInenka Ty3erin KomMno3umusuap Gpopmyna-
JApBIHBIH ~ KOPFAHBIII KOMIIOHEHTTEpI peTiHe
JIOPLTIK ©CIMIIKTEp MEH IoMAaeyimTepiH (maii-
Kypaii, KbI3bIT OYPBIIIL, KbIPMBI3BITYI, )KaChLT MIAH,
3iM0ip) CO2 chIFBIHABUIAPH! eHTi3LIMl. OnapabH
KYpaMBbIHAFbl OCNCEH/II KOMITOHECHTTEP XUMMSI-
JBIK KYPBUIBIMBI OOWBIHIIA Keleci TomTapra
OexiHeTiH (QEHONIBIK AHTHOKCUIAHTTAPMABIH KO3i
Oompn TaObutanel: (rmaBoHomnTap; E mopymeHni;
(duroscTporenaep;  OKCHU(EHWIKApOOH  KOHE
OKCHUKOPHK KBIIITKBUIIAPHI.

Jopinik eciMmikTep MeH AoMIeyilTepIiH
CO; ChIFBIHABLIAPBIHIAA Ke37eCceTiH  (heHOoIbI
KOCBUIBICTAp/IbIH aHTUOKCHIAHTTHIK OeNCeHiIir
JKOFapbl eKeHAiri Oenrimi. AHTHOKCHIAHTTap
MEIWIINHAa, OWONIOTHSAA IKOHE OHEPKICINTIH
OpTYpIIi cajanapbIHa cypaHbicKa ue [14].

CO2 CHIFBIHIBUIAPBIHAAFBI (PEHONIBIK KOCHI-
JIBICTApbl aHBIKTAY YIBTPAKYJITIH CIIEKTPOCKOITHS-
HBIH CHEKTPO(OTOMETPHUSUIBIK OMICIH KOJIAAaHy
aPKBUIBI JKY3€re aChIPBUIIBL.
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3eprrey ymin 0,02 r/qM° KOHIEHTPALHMACKHT
0ap CO; ChIFBIHABLIAPBIHBIH MOACNBIIK epITIHALIEP1
KOJJAHBUIIBL.

JapBIHBIH JKa0BIH TY3€TiH Kypamjac OemikTepi
peTiHne KOJNaHBUIATHIH AHTHOKCHIAHTTHIK Oel-
ceHalTikke okengl. OciMaik mukizaTelHBIH CO-

DeHONIBIK KOCBUIBICTAP/IBIH ~OCNTiICHTeH ceirbiHbIIApEIHEIH,  0,1%  epitiHmizepi  yiri
Kypambl eciMaik muKi3aThIHbIH CO2 CHIFBIH/IBI- perinne mainananbuipl. (1-cyper)
Hllafikypail ——
Kg1aewt Gypeimn
KpipMEBEITY ]  —
Kex mrait
3imbip
0 5 10 15 20 25
AHTHOKCHIAHTTEIK aKTHBTLUIIL, Ml’."CMj
= CO2 3kcTpaKT
Cyper 1 nopinik ecimaikrep MeH goMaeyimtepaiH CO2 CHIFIHIBUTAPBIHBIH AHTHOKCHUIAHTTHIK OCICEeHLTIT
3epTTey HOTIDKECIHIC MOPUIIK ©CIMIIKTEp KeH OKaFJaiijla TaraMJblK JKaObIH  TY3€TIiH

MeH  gpomzeyimrepain  COz  CHIFBIHABUIAPHI
epITIHUIEPIHIH aHTHOKCHIAHTTBIK OCJICEHILIIr
KaTapblHaH TOMEHJCUTIHI aHBIKTAJIIbI (Mr/CMs):
3iM0ip (22,50) > sxaceur mait (15,5) > KbI3bLT
oypsi (12,9) > keipmbI3siryi (2,8).

OKCIEPUMEHTTIK JIepeKTep KaObIH TY3€TiH
KOMITO3UIMSIIAp  KYpaMbIHIA  KOJJAHBUIATHIH
eciMaiK MHKi3aTeIHBIH CO2 CHIFBIHABIIAPH! AWKBIH
AHTUOKCHIAHTTHIK KaOiTeTKe ue eKeHIH KOpCeTe/I.
byn karmaiima ecimaik mmKizaTeIHBEIH =~ CO»
CBIFBIHIBIIAPBIHAAFl AHTHOKCHJIAHTTHI 3aTTApMEH
CHHEPTHSIHBI ~ KaMTaMachl3 €Ty HOTHXKECiHIe
aCKOpOWH KBITIKBUIBIH AHUCIIEPCTI areHT pPETIHIe
KOJIJIaHFaH KOH.

KosmnareH sxaObpIHABICHIH KYPaHTHIH KOMITO3H -
OUSTIapABIH K31 peTiHAe TaHAajdfaH eT OHIeY
OHTIPICIHACT] CHBIP €TIHIH KaJABIKTaphl OPTYPIIi
XUMUSUTBIK 3aTTAP/IbIH KO KOMITOHEHTTI KYpambl-
MeEH CHUTIaTTallabl, OJlapIbIH Keiibipeynepi bamact
KOMIOHEHTTepl (anpOymuHIEp, TIOOYIHUHIED,
KeMipcynap, TUmUATep). bactamke! muKizaT aKybi3-
JAPBIHBIH XUMUSUTBIK JKOHE (QPAKIHSUTBIK KYPaMbl
Typaiael  Oenrimi  JepekTep  OHBI  TaFaMm
YKaOBIHTAPBIHBIH TEXHOIOTHSICHIHA KATHICTHI KAYKETTi
(hyHKIMOHAIIBIIBIKTRIH, KOJUJIATeH CyOCTaHITUsIIA-
pPBIH MaKCaTThl OKIIaylay >KOHE Ta3apTy YIIiH
naiianany MyMKiHAITiH pacTtaiabl. COHBIMEH KaTap,
TaMBIpJIap MEH CIiHIpIepAiH KypaMblHa KipeTiH
aKybI3Jiap Kypaeni KypaMbIMEH CHIATTANaJbl,
KYPBUIBIMBI, (DH3UKA-XUMHUSIIBIK YKOHE OHOMOTHSITBIK
byHKIMsIaph! OobIHIIA 3p TYpIi [15].

Ipi xapa ManaBIH TaMBIpIAPBI MEH CiHipIepi
aKybI3IAPBIHBIH KAJIMbl XUMUSIIBIK JKOHE (pak-
LUSIIBIK KYPaMBIHBIH JepPeKTepi, MOP(OIOTHSLTBIK
KYpBUIBIMHBIH ~ Oenriyii  epeKIleNnikrepi  MeH
YCHIHBICTapbl [5-6] Oamnact (¢pakuusuapbiHaH
Ta3apThUIFaH JKOHE KOIUIareH aKybI3JapbIHBIH
XKEPriTKTi KYpbUIBIMBIH MakKcaTThl TYPIE ©3repT-
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»aObIHAP/Ibl ATy HBICAHBI PETIHJIE OCHI IIHUKI3aT-
TBIH IaiilacbIHA alTHIIIEL.

JKanmel MPOTEONUTHKANBIK ocep  ETeTiH
OTaHJIBIK (DEpPMEHTTIK MpenapaTTap/IbH TalIIbIIbI-
FhIHA OalIaHBICTBI OAJIACTTHI aKybl3 (PpaKIusiia-

PBIH KOO JKOHE JIOHEKep TIHIHIH KYPBUIBIMBIH
KOIICBITY YIIiH ()epMEHTATUBTI OHACYre Oagama
peTiHae HAaTpHUi THAPOKCHII MEH CYTeri acKbIH
TOTBIFBIHBIH, KOCIAChl KOJNAHBUIABI, OyFaH AeHiH
IKM Ttepicinig 0ac KeciHAiCiHE KATBICTHI COTTI
cemairad (A. M. CanoxHUKOBa XKoHE T.0., 1997 xk.).
Fanpimpmapney  mikipiame [6]  KoiiareH
MIHCI3 TaChIMAJIJIAYIILIHBIH KACHETTEPIH MaKCH-
MaJIbl CaHBIH OIpIKTIpETIH MaTepHuasl OOMBIIT
TaOBUTAIBL. byt eH Kol JKeTiM/Ii OnonoaIuMep, OHBI
OipkaTap OHONOTHSUITBIK KO3/Iep/IeH 0o aryra
’KOHE OHBIH TaOUFH MUKPOGHOPIIISIPIIBIK KYPBITBI-
MBIHA JEHIH TOMEHAETYyTe OOIaIbl.

Komnnmarenaeri 6monorusuisik OenceHai sxoHe
TOPUTIK 3aTTapIbIlH WMMOOWIIH3AITUSACHH (DH3MKa-
TBIK, (21COpOTIHSI, TEThTe KOCY, MUKPOKATICYJISIIHS )
JKOHE XWMUSIIBIK (KOBaJeHTTI OalIaHBICTHIPY)
smicTepiMeH Kyprizyre Oomabl.

One0n  Ke3IepleH  KOMIUIEKC — TY3lTy
mporiecine pH MoHI ocep eTeriHi Oenrinmi, an
KOJUTAreHHIH aKChl OalIaHbICYBl KapOOKCHIT
TOINTapPBIHBIH 0aCHUTYBIHA, aKybI3bIH U303JIEKTPITIK
HYKTECiHIH e3repyiHe oHe aMHITIK TOorTapjaa
3apsAATHIH Taiina OonmybiHa OaitmanbicTel pH=3
Ke3iHe Oalikanmanbl. by skarmaiina agcopOnusiHBI
MENTUTIK OalilaHbIcTap/a /ia, OyHipIik Ti30eKkTep-
IIiH OpHBIHAA Aa Oalikayra Oomanmbl. ACKOpOWH
KBIIIKBUTBIHAAFBI €Ki CAThUTBI TUAPONU3ISH KeiiH
KOJUTAreHHIH JHCIEPCUSACHl epITIHAINerT MakKpo
MOJIEKYJIAapblH, ~arperausChiHbIH TEeXeIyiHe
okereni [6] sxoHe ochLTaliIa aKybI3AbIH PEaKTUBTIII-
TiHIH JKOFapblIayblHa SKEJeIi.
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OciMaik muki3aTelHbIH COo-ChIFBIHABLIA-
phIHA  KATBICTBI  KOJUIAaT€HHIH  COPOIUSIIBIK
KaOLIeTiH caHABIK Oaraliay YIIiH Ta3 Mbe30CEHCOpP-
JIApPBIH KOJJaHa OTBIPKIN, «DJICKTPOHIBIK HOCY
KOHJIBIPFBICBIHJIA ~ CEHCOPOMETPUSIIBIK — Tajjay
KYPri3ingi. DKCIEPUMEHTTIK 3epTTeyiep eKiHII
TapayJla CHUIlIaTTaJlfaH aHbIKTay  YAIIbIFbIHAH,
MbE30PE30HAHCTHIK JaTYMKTEPACH, JKULIIK eJIe-
riITeH XKoHE KOMMPECCOpIaH TYpPaThiH KOHABIP-
FBIHBIH KeMeriMeH ypriziiai. CopOius mporecin
KYpri3reHHeH KeliH jKoHe HOTIKENep/Il TipKereH-
HEeH KeWiH, alHBIMaJbl TOKIEH KO3FaH Ke3le
KpHUCTAIJBIH TepOemicTepiHiH TaOUFu pe3oHaHC-
THIK kuimiriHig esrepyi (8 — 10 MI'm) oHbIH
QJICKTPOATApPLIHAArbl MaCCaHBIH esrepyiMeH
aHBIKTAJIAbl Al KAObUIAAH/IbI.

CesiMTan »xaObIHAAP PETIHAE IMbe30Pe30-
HATOPJIAPABIH JJICKTPOATAPbIHA JPTYPJIi MOJISp-
JIBIKTaFbl COPOCHTTEP KOJIIAHBLIABI, OYJI ©CIMJIIK
NIMKI3aThl  XOII HMICIHIH KypAemn KypamblHa
OaitmanpicThl. [Ihe30pe30HATOPIAPABIH IIEKTPOI-
TapblHA KOJIJAHBUIATBIH CE3iMTaJl IIJICHKA PETiH/e
MOJISIPJIBIK ~ CHITATTaFbl  COPOSHT —  ()EHONJIBIK
KOCBUIBICTAp MeH J(up MalnapblHa ce3iMTal
Tpuron X-100 tanganapl.

Xorr uicrepai MHKPO OIIIIICYTiH
CE3IMTANIIBIFBl DJIEKTPOITAPAAFHl KAOBIHIBLIAP-
IIBIH MaccachlHa OaMIaHBICTHEI OOJIFAaHILIKTaH, 0i3
oJIapAbl OHTAMIIBI apaibIKTa 8-15 MKT KOJMIaHIBIK.
bipneit xarmaiimapma ce3iMTanm copOeHTTepAeri
COs-CBRIFBIHABUTAPBIHBIH Tee-TeHAIK Ta3 ¢a3ana-
PBIHBIH OPTYPJIi KOJIEMACPiHiH COPOIIHs H30TepMa-
napbl anbeiHABL. CEeHCOPITBIK KayanTapIblH ChI3BIK-
TBHIK alMakTapbl aHbIKTanapl. OchlFaH cyleHe
OTBHIPHITI, CHTI3UITeH ChIHAMaJIapIblH TeIe-TeHIIK
ra3 (a3aceIHBIH OHTANJIBI KOJieMi TaHAAIIBI, O 2
MKJ Kypansl. O cCeHCOpABIH ce3iMTal TIeHKaa-

O Ilaifikypaii IKCTPaKTh!

B KosutareH TapaTymibiIaFsl maiikypait

IKCTPAKTBI

Cyper 2 Moaudukanusianrad —KOJIareH i
CBHIFBIH/IBUTAPBIHBIH «BU3YAJIBI 13/1€piX»

TacbIMaJIJayIIbI
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peiana op CO2 CHIFBIHIBICHIHBIH XOII WICTEPiHIH
COPOLMSICHIHBIH €peKLIeNiKTepiH Kepcereni. Xpo-
HO JKUUTIK JUarpaMMachIHBIH CUIAThl CEHCOPJIBIK
cayajHama ajJrOpUTMIH jKacay *OHE XOII HICTiH
«BU3YaIIBI 13€piH» KYpy Ke3iHlIe eCKepii.

3epTTey HOTIKENEpi OOWBIHINA  KBI3BLI
OYPBIIITHIH, KBIPMBI3BITYJIIIH, JKaChUl IIAMJIbIH,
3IMOIpJIIH JKOHE OJapblH MOAM(UKAIUIIAHFaH
koiutareHMeH  yiteciMiniH CO2 CBIFBIHIBLIAPHI-
HBIH BU3yasIbl i31epi (2 -CypeT) caibiH/IbL.

3eprTeyaiH  Keneci Ke3eHiHae 0i3 ras
(azacblHaH OpPTYPJi KYPBUILIMJBI HICTEHAIpTilI
ecimMaikrepaiH  COp-ChIFBIHIBUIAPBIHBIH VI
OpPraHMKAJIBIK 3aTTap/blH KOJIJIareHiH OaiyiaHbIC-
THIPY THIMJIUIINH aHBIKTAJIBIHIBL. 1 T ChIHAMaJaH
JKacalFaH 1IMEKTep JKajmak TyOi 6ap KOHYCTBIK
konbanapra opHanmactelpeinel, 50-200 mrn CO»
CBIFBIH/IBLIAPHI KOCBULIBI. KonbanapapiH Ma3MyHbI
YBMT-12-250 xoHIabIpFBICHIHIA 24 carat iIiHe
MYKHAT apalacThIppUInbl. B. comaH  KeifiH
HIMPUITEPAIH KOMEriMeH 2 cm® ras (azacel
AJIBIHBIIN, «JJIEKTPOHABI HOC» KOHJBIPFBICHIHIA
3epPTTEYJIEP JKYPri3iii.

CopOumsi TpoIeciH JKYPTi3TCHHEH KeHiH
JKOHE HOTIKEIIeP Il TIPKETeHHEH KeHiH, allHbIMaJIbI
TOKIIEH KO3FaH Ke3Jl¢ KPUCTAJIBIH TepOericTepi-
HiH TaOWFY PE30HAHCTHIK KULTIriHIH o3repyi (8-10
MI'11) OHBIH DJIEKTPOATAPBIHAAFH  MAaCCAHBIH
e3repyiMeH aHBIKTaa bl Aet KaOburmanasl. Ce3iM-
Talm KaOBIH peTIHAE IHhe30pe30HATOPIAPIBIH
3JIEKTPOATapbIHA opTalia mojsapiasl Tputon x-100
COpOCHTI KOJIIAHBUIIBI. XOII HiCTi KOMITOHEHTTEP-
IiH (TeprieHonATap, PEHONIBIK KOCBUTBICTAp KOHE
T.0.) MHKPO  CaJMarblHBIH  CE3IMTaJIBIFBI
JJIEKTPONTAPAAFbl  KAOBIHIAPABIH  MaccachlHa
OaltmaHbICTHI OONFAHABIKTAH, 013 OJapabl OHTAMITEI
apansikta 8-15 MKT KomanambI3 (2-cyper).

Tp-1

o3 L00—T—

OKpI3611 OYpHILT IKCTPAKTHI

B KosrareH TapaTyIIBLIaFs! KbI3bUT
OYpBILI YIKCTPAKTHI

periHge JkoHe OHChI3 KommaueutaTeH  CO»
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Cyper 3 — Ocimuaik mmkizatbiHbiH CO2 CHIFBIHABUIAPBIHBIH CHT131ITeH KOJIEMiHIH 03repTiIreH KOJUIareHHIH KaThICYbIMEH
ra3 (hazacbIHIaFrbl XOUI HICTIH 63repy IMHAMHUKAChIHA dcepi a-IIalKypail; 0-KbI3bUT OYPhIII

l'az ¢a3aceiHga XOIml WiCTI  3aTTapabIH
KUHAITYbl CaKTayAblH AaJFalliKbl KYHIHJE MAaKCH-
MaJIJibl MOHI'€ JKE€TETIH1 aHBIKTAJIIbI, COAaH KeliH ra3
(hazaceIHIaFEl KOCBUTBICTAp ChIHAMAFa OTEIl, SFHU
KOJIJIareH aKybI3bIHAa copOumsiianaapl. Kommaren-
HiH THAPOGOOTH JKoHE THAPOPIIIbII afMaKTaphI-
HBIH OO0JTYBI COpOIIHSI TIPOIIECi KOIareHHIH BIABIpaYy
OHIMIEPIHIH KYPHUTBIMBIHIAFE aMHHKBITITKBLTIAPhI-
HBIH paJuKaiIapsl MeH THHUIBIIK KacuerTepi 0ap
CO2 CHIFBIHOBUIAPBIHAA KE3MECeTiH XOII HICTi
KOMIpPCyTeKTep apachlHIaFbl CYTEKTIK OaiylaHbICTap,
ruapodoOTEI  ©3apa OpeKeTTecy apKbUIBI Ja
KYPETiHIH KepceTei.

Hormxkenepai Ttanmmail OTBIPBI, TaMbIpiap
MeH CIHIpJIep/liH XUMUSIIBIK JKoHEe (DepMEHTATHBTI
Momu(pUKaUSICEIHAH KeWiH albIHFaH eHIMHIH | T
akybpi3pl  150-men 200 wMkn-re pedin  eciMIik
CBIFBIHIBUIAPEI MEH AoMIEYilnTepAi OaiiaHbic-
THIpa aJlaJIbl JIen KOPBITHIHIIBI JKacayFra Oonabl.

Kopvimuinowt

3epTTey HOTIKenepi OOWBIHINA — KHI3BLI
OYpBITITHIH, KBIPMBI3BITYIIIH, JKaChLI IIAWJIbIH,
3IMOIpIIiH JKOHE OJapblH MOIU(UKANMSIIAHFaH
KoymaredMeH yitneciMidie CO2 CHIFBIHIBLIAPBIHBIH
BU3YyaIIpBI i37epi canbIHpl. HoTmkenepi kenTipini.

ConbIMeH Katap ecimMik muki3aTeiHBIH CO2
CBHIFBIH/IBUIAPBIHBIH CHTI3UINeH KOJEMIHIH e3rep-
TUITEH KOJUIareHHIH KaThICYbIMEH ra3 (a3achlH-
Jarbl XOUI WICTiH e3repy OUHAMUKachlHA dcepi
seprrenai. 3eprrey HoTKenepi CO2 CHIFBIHIBICH

Oap xaObIHIAPABI TAMAK OHIIPICIH/IC ITaiiTananyFra
MYMKIHJIIK 0ap eKeHIH KOPCETTI.

Ocimmik muki3aTelHBIH CO2 CBIFBIHABICH
Oap KkaOBIHIAPHI CHBIP CTIHIH  JKapThUIail
(habpuKkaTTapblHblH, OanrbIHABIFBIH 4°C KOFaphl
eMec TemIiepatypalia cakTaraH ke3jne 35 KyHre
JIeliH cakTayFa MYMKiHIIK Oepemi. bym Ttaram
eHJIpiciHae XapTbulaii (adpuKaTTapAbl cakTay
Mep3IMiHIH YIFaiFaHbIH KOPCETTI.

Kasipri yaxpiTTa Taram eHIMAEpIH y3ap-
TBUTFAaH Mep3iMIepAe CaKTayAblH €H IepCIIeKTH-
BaJIbl TOCUIAEPI TOCKAYBUIIBIK TEXHOJIOTHSIIAPIBI
eHrizy OonbIll TaOBUIABI. O3IpIEHETIH YIAip
TY3€TiH KOMMIO3ZHWIHSIIAD KYPaMBIHAAFBl ©CIMIIK
[INKI3aTEIHBIH CO2-ChIFBIHABLIAPHI alKbIH
AHTHOKCUAAHTTHIK KaOlIeTKe he eKeHi 3epTTelNIi.
Ynmipimi TOCKayBUIABIK JKaOBIHIAPIABl KOIJAHY
MUKPO(MIIOpPaHBIH OCYiH TeXKeyre OKeleTiHi KoHe
0aKTepUOCTATUKAIBIK oCEp ETETiHI aHBIKTaJJIbI,
Oyn Oakpuray yATUIEpiMEH — CaNBICTHIpFaHIA
JKapTeulaii  (adpuKaTTapIelH cakTay Mep3iMiH
y3apTyFa BIKIAN eTTi.
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DEVELOPMENT OF TECHNOLOGY PRODUCTION OF SOFT CHEESE
"MOZZARELLA" ON THE BASIS OF GOAT'S MILK

ORYMBETOVA G.E.* & kassymova m.k.2 %, orvmBeTOV EM. ¥ | AZIMOVA 5.7.2 W&

(* South Kazakhstan Medical Academy, Kazakhstan, 160001, Shymkent, Al-Farabi sg., 1
2 M. Auezov South Kazakhstan University, Kazakhstan, 160001, Shymkent, Tauke khan avenue, 5
3Almaty Technological University 050012, Almaty, Tole bi street, 100)
Correspondung author e-mail: orim_77@mail.ru*

Among variety of food products, cheeses occupy one of the leading places. It is a concentrated protein product

that is easily absorbed by body and has good organoleptic properties. The purpose of research is to develop technology
for the production of soft cheese ""Mozzarella™ based on the optimal ratio of dairy raw materials (cow's and goat's
milk) and enriched by food additive - paprika. Soft cheese product ""Mozzarella™ made from 50% goat's milk: 50%
cow's milk became the best example. Standard and generally accepted research methods were used in work in
accordance with technological scheme and taking into account latest achievements of science and technology.
Physico-chemical indicators of finished products are presented. An x-ray spectroscopic analysis of the composition of
chemical elements of soft cheese ""Mozzarella', made in ratio of goat and cow milk, with addition of paprika, was
carried out. The results of research showed that soft cheese contains many macro- and microelements. The product is
rich in valuable proteins, vitamins and minerals, such as calcium - 27.21%, phosphorus - 18.80%, and has high
nutritional value. The implementation of the proposed technology in production allows to obtain products oriented to
the domestic market. The developed cheese ""Mozzarella™ expands range of products, has increased nutritional and
biological value, improves organoleptic and functional properties of product.

Keywords: soft cheese, goat milk, technology, enzyme, mozzarella, paprika.
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PA3PABOTKA TEXHOJIOI'MA TPON3BOACTBA MATI'KOI'O CBIPA
«MOLAPEJIJIA» HA OCHOBE KO3BEI'O MOJIOKA

3. OPBIMBETOBA*, *M.K. KACBIMOBA , *3.M. OPBIMBETOB *C.T.A3UMOBA

(* FOsxno-Kazaxcranckas MequuHcKkas akajgemusi, Kaszaxcran, 160001, IllsiMkenT, 1. Anb-®apadu, 1
2 JOxno-Kazaxcranckuii ynusepenter um. M. Ay33oa, Kasaxcran,
160001, IsiMkenT, mp.Tayke xana, 5
*AnMaTuHCKHil Texnomornuecknii ynnsepeuter 050012, Anmatel, yia.Tosedn, 100)
DNeKTpOHHAS MOYTa aBTOpa KOppecoHaeHTa: orim_77@mail.ru*

Cpedou paznoobpazus nuweeblX NPOOYKMOG CblPbl 3AHUMAIOM O00HO U3 Geoyuwjux mecm. 3mo
KOHUEHMPUPOBAHHbLIL 0eIK0BbLIL NPOOYKM, KOMOPbLL 11€2KO YC6AUSACMCS OP2AHUIMOM U UMeem Xopouiue
opzanonenmuyeckue ceoiicmea. Llenv uccnedosanus - paspabomka mMmexHoNOZUU NPOU3BOOCIEA MAZKOZ0 CbIPpA
«Mouapennay na O0CHO8e ORMUMAIBLHOZO0 COOMHOWIEHUS MONOYHO20 CbIPbA (KOpO8be U KO3be MOI0KO) U
obocawennblil nuwieeoil 000askoil — nanpuxa. OnmumanvHvIM 00PA3UOM CHMATT MAZKUIL CHIPHBLEL RPOOYKM
«Mouapenna», uszomoenennsiii u3z 50% xosvezo monoka: 50% koposvezo monoxka. B pabome ucnonvzosanuco
cmanoapmuole U 0OWEenpUHsmMble MEMOObl UCCIE006AHUA 6 COOMBENICHEUU C MEXHOIOZUUECKOI CXeMOU U ¢
yuemom nociednux oocmudicenuii nayku u mexuuku. Ilpeocmasnenst gpusuko-xumuueckue noxazamenu 20moeoi
npooykuyuu. Ilposeden peHmeeHOCREKMPAIbHBIL AHAMU3 COCMABA XUMUYECKUX IIEMEHMO8 MAZKO20 Cbipa
«Mouapennay, u3z20omoeieHHO20 6 COOMHOWIEHUU KO3b€20 U KOPO8bezo MONOKA, ¢ 000aesieHuem HNARPUKU.
Pe3ynomamol uccinedosanuii ROKA3a1u, YMo MAZKUI CbIP COOEPHCUM MHO20 MAKPO- U MUKpoIemenmos. IIpodykm
002am yeHHbIMU DeNKamU, GUMAMUHAMU U MUHEpanamu, makumu Kax kanoyui — 27,21%, ¢pocghop — 18,80%, umeem
6LICOKYI0 Ruuiesylo ueHHocmos. Buedpenue npeonazaemoii mexwnonozuu 6 npouszso0cmeo RO36011em ROIYHAMD
RPOOYKUUIO, OPUEHMUPOGAHHYI0 HA GHYMpeHHul polHOK. Paspadomannwviii cotp «Mouapenna» pacwiupsem
accopmumenm NPOOYKUUU, UMEEHl NOGLILEHHYI0 RUWEEYI0 U  OUONOZUUECKYI0 UEHHOCHIb, Yayuuidaem
opzanonenmuyeckue u PYHKUUOHATbHbIE CBOIICHEA NPOOYKMA.

KiroueBble ciioBa: MArKHH CbIP, KO3b€ MOJIOKO, TEXHOJIOT'US, (l)epMeHT.

EIIKI CYTI HET'T3IHAE «MOUAPEJUIA» )K¥MCAK IPIMIIITTH
OHAIPY TEXHOJIOTI'UACBHIH 93IPJIEY

'I'5. OPBIMBETOBA, >M.K. KACBIMOBA, *3.M. OPBIMBETOB, *C.T. A3UMOBA

(l Onrycrik Kazakcran mequuuna akagemusicol, Kazakceran, 160001, lllsiMkenT, Oa-Papadu aJ.,1
2 M.Dyeso0B ateinaarbl OuTycTik Kazakceran ynusepeuterti, Kaszakeran, 160001, Ilsivkent, Toyke XaH JaHF., 5
3 AIMaTBI TeXHOJIOTHSIBLIK yHuBepeuTeTi 050012, Anmatel, Teneéu ke, 100)
ABTOP-KOPPECTIOHIEHTTIH 3JEKTPOHIBIK MOIITACHL: OFim_77@mail.ru*

A3bIK-myniK enimoepiniy anyan mypainizi apacvlnoa ipimuixmep xcemexkuti oppiHOapOblH Oipin anadwvl. byn
opzanusMze OHAll CiHemiH JXCoHe JMHCAKCbl OP2AHONENMUKAIbIK Kacuemmepi 0ap KOHUeHmpAi aKyvl3 OHIMI.
3epmmeydin marKcamol cym wiuKizamuviHblH (CUBID HCIHe eWiKi Cymi) OHMAiIbl apAKAMbIHACLIHA He2i30e12eH HeIHe
mazamovlK, Kocna — nanpuxamen oativimoinzan «Mouapennay dcymcax, ipimuik OHOIpy MeXHOI0UACHIH Hcacay
oonvin maovinaost. 50% ewxi cymi : 50% cuvip cyminen dcacanvinzan «Mouapenna» dycymcar, ipimuiik oHimi
oHmaiinel yazi 6onvin madvinadvl. JKymovicma mexnonoZuanblK cXemaza CaKec HeaHe 2bliblM MeH MeXHUKAHDIH
COH2bl Jicemicmikmepin eckepe OmMbIPbIN, CHMAHOADMMbL JHCIHE MHCANbl KAObLIOAH2AH 3epmmey 2dicmepi
Ko0anwlnovl. /laiibln OHIMHIH (U3UKATBIK-XUMUATBIK KepcemKiuimepi Kkepceminzen. Ewiki cymi men cuvlp cymi
KAMbIHACHIHOA HCACANIZAH, MA2AMObIK KOChA nanpuxa Kocvlizan «Mouapennay dcymcax, ipimuiziniy Xumuansix,
InemMeHmmepiniy KYpamovlHa peHm2eHOIK-CReKmPJIiK manoay yHcypizinoi. 3epmmey Hamuodicenepi seymcax ipimuix
KEPAMbIHOA MAKPO HCIHE MUKDPOIIEMEHMMeED KOn eKeHiH Kepcemmi. Onim KyHObl aKyvi3oapza, 0apymeHoep MeH
Munepanoapza 6ai, muicanst, kanvyui — 27,21%, gocghop — 18,80% cuaxkmer anemenmmepoin scane mazamoblx
KYHOBLIbIZbL JHco2apbl 60106l ¥colHbLIbin OmbIpean mexHoa02UuAHbl OHOIpicKe enzizy omanoblK GYHKUUOHANbOBIK
Oazelmmazel OHIM a1y2a MYMKIHOIK Oepedi. Kacanzan «Mouapennay ipimuiizi oHIMHIK accopmumeHmin KeHelimeoi,
mazamovlK, HcoHe OUONOZUANBIK, KYHOBIIbIZbIH aAPMMbIPAObl, OHIMHIY OP2AHONENMUKATILIK JHCIHE QYHKUUOHATOBIK,
Kacuemmepin jcaxcapmaosl.

Herisri ce3aep: sxymcak ipiMiuik, emki cyTi, TexHosorus, ¢gepMeHT.
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Introduction
Today's consumer seriously thinks about
quality of the products consumes and beneficial
properties of food. This forces manufacturer to pay
attention to the quality of raw materials, formula
and production technology used. Production and
consumption of dairy products are significantly
affected by processes such as globalization,
changes in social models of people's nutrition,
trends and achievements of world science in this
field, and growth of energy and environmental
problems throughout the world. A combination of
these factors requires research aimed at improving
traditional and new technologies of dairy products.

Research and development of new recipes
and technologies for production of soft cheese with
various additives is relevant due to the interest in
cheese production in dairy products.

Mozzarella soft cheese is one of the most
popular varieties in the world. Due to its unique
taste, it is used in all types of dishes from Italian
cuisine. ltaly started producing this delicious
cheese for the first time. It is made in various
shapes, but most often it is rolled into small balls,
ready to eat, without pre-cutting.

Mozzarella - creamy white balls with a
smooth, shiny surface. Mozzarella production
technology has remained unchanged for several
hundred vyears. The calorie content and
composition of the dairy product in question
mainly depends on the raw material from which
cheese is made. The classic recipe uses black
buffalo milk. Since this is very expensive product,
it is replaced by cow's milk in our country and in
other countries. Mozzarella cheese belongs to the
category of dietary products, so it is often included
in the diet of overweight people. One ball of
Mozzarella prepared according to the classic recipe
weighs about 30 grams. It contains about 7 grams
of easily digestible protein, 4 grams of fat and only
1 gram of carbohydrates. Mozzarella cheese is an
excellent source of protein, calcium, phosphorus,
fat-soluble vitamins, it tastes good and is easily
digestible. In addition, increase in the production of
mozzarella cheese was due to its widespread use in
baking pizza. At the same time, cheese must have
special properties that meet following properties:
capable of stretching, melting and grinding well,
and having bright, pronounced taste and aroma
characteristic of this product. A study was
conducted on the preparation and evaluation of
mozzarella cheese from cow and goat milk [1].

The use of goat's milk can be considered as
an actual issue not only for the production of soft
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mozzarella cheese with cow's milk, but also for the
expansion of its assortment and for ensuring food
safety of people suffering from allergies and
intolerances to cow's milk. And in recent years,
demand for soft cheeses with a bright, intense
flavor from goat's milk has grown significantly.

The composition of the offered goat's milk is
very similar to cow's milk, but it has its own
differences in the high content of proteins, fats and
calcium, also characteristic difference in
technological properties. It contains biologically
active substances that are not found in cow's milk.
Due to these additives, goat's milk remains fresh
for a long time. It does not sour for three days at
room temperature, and can be stored in the
refrigerator for more than a week. It has a high fat
content, so it can be stored longer than other milks.
Goat milk from the new milking has bactericidal
characteristics. Due to the carotene content in it, its
color is amber. The fat in goat milk consists of
acids such as capric and linoleic. Due to the small
size of fat globules, the result is better absorption
for humans. It is similar in amino acid content to
breast milk, differing only in size. Goat milk has fat
content of 3.6% to 6% and more (depending on the
breed). Goat milk is very useful for diseases such
as stomach and intestinal diseases, tuberculosis, as
well as for individuals working in toxic enterprises,
for baby food and other diseases. It helps to treat
diseases of the thyroid gland [2].

Therefore, it can be concluded can say that
using goat's milk as a raw material, studying its useful
properties, and producing food products with high
biological value from it is appropriate and relevant.

As part of the research work, a patent search
was conducted for various methods of obtaining soft
cheeses. These methods help to improve the quality
of the obtained food product, its organoleptic
properties and increase its biological value.

In last five years, the demand for bright,
intensely flavored cheeses, especially those made
from goat's milk, has grown significantly. The
popularity of soft cheeses is also increasing
including Italian soft cheese "Mozzarella".

Recommendations for solving problems of
sustainable development of the milk and milk
products market in the region are based on study of
its current situation and prospective directions.

The main factors that determined high level of
development of the world cheese industry: high-
quality raw materials, high density of its production
and, on this basis, increasing the unit capacity of
cheese-producing enterprises, minimum seasonal
fluctuation of milk, purchases, effective technologies,
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constant high quality of the finished product,
technical level of technological equipment.

Scientists propose the following
classification of cheeses: according to its type,
characteristics, microbiotics used in production,
technological modes, results, characteristics and
structure of finished cheeses. Among all the
cheeses offered, soft cheeses with high and low
heating temperatures are widely used [3].

Several methods of producing soft cheese
from goat's and cow's milk are known in patents.
However, technology of their production requires a
long time, in addition, functional properties of
biologically active components and selection of
yeast cultures, unfortunately, are not sufficiently
justified. In this regard, reduction of kneading time
indicators, use of traditional production doughs and
production of soft cheese products "Mozzarella™ -
on the basis of goat and cow's milk - is an actual
issue. The offered new soft cheese product
"Mozzarella" is rich by micro and macro elements.
In addition, soft cheese with curative and
preventive effect complements range of products
and very useful for people of all ages. Compared to
the methods proposed by other authors, technical
result of the invention is to increase yield of soft
cheese, increase its biological value, improve
quality characteristics of final product, and
increase its shelf life.

The purpose of work is to develop
technology for the production of soft Mozzarella
cheese by partially replacing cow's milk with goat's
milk, enriched by paprika.

Obijects of the study - cow and goat milk and
chemical composition of soft cheese with food
additive - paprika.

Materials and research methods

Sampling and preparation of raw materials
were carried out according to the unified
methodology of research of domestic food
products. Research was conducted in accordance
with generally accepted and standard research
methods.

- GOST 34356-2017 Cheese with
cheddarization and thermomechanical processing
of cheese mass. Technical conditions

- GOST 3626-73 Milk and dairy products.
Method of determination of moisture and dry matter

- GOST 5867-90 Milk and dairy products.
Definition of the method is simple

- GOST 233227-98. Milk and dairy
products. Method of measuring mass fraction of
total nitrogen by Kjeldahl and determining the
mass fraction of protein
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Density of soft cheese "Mozzarella" was
determined on instrument Struktorometer ST-2

The pH value was determined with an
electronic digital pH meter

The mineral composition of the mentioned
raw materials was studied in the regional test
laboratory of the engineering profile "Construction
and biochemical materials" of the M. Auezov
South Kazakhstan University.

Determining amount of mineral substances
in the cheese product was carried out using
scanning electron microscope (REM) and
inductively coupled plasma mass spectrometry
(ICP-MS) method.

Literature review

In recent years, interest in the production of soft
cheeses has increased. Froman economic point of view,
it is very profitable and technologically fast [4-8].

The authors developed soft cheese, which
prepared from pasteurized cow's milk, sour whey,
with introduction of an enriching filler - milk thistle
and its meal [9].

A known method of obtaining soft cheese.
Involves adding prepared mashed potatoes to the
curd mass at a temperature not lower than 75°C and
stirred evenly until smooth. It is also possible to use
milk-soy mixture. Then various aromatic spices
such as dill, parsley, etc. are added, according to
the recipe [10].

The authors have developed method of cheese
production in which dietary beet fiber is added,
amount is introduced according to the recipe [11].

A technology has also been developed for
the production of feta cheese and cottage cheese
using whey. Research was conducted on the
physical and chemical parameters of cheese [12].

The following paper presents data on the
results of theoretical and experimental research on
the selection of raw materials and components for
the recipe of new type of functional soft cheese
based on mixture of milk from farm animals (goat,
sheep) [13].

Scientists propose the following type of
cheese made from goat's milk with the addition of
nut flour. As a result, the optimal ratio is proposed
according to the recipe [14].

The proposed next type of cheese, developed
by scientists, involves production of a product from
various types of milk, such as cow's, goat's and
sheep's. As a result, comparative characteristics
were obtained, according to which best indicators
were dominated by a product made from sheep's
milk compared to others [15].
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Results and discussion

Currently, several methods of producing soft
cheese from goat's and cow's milk are known, which
are presented in patents. However, technology of
their production requires a long time, in addition,
functional properties of biologically active
components and the selection of yeast cultures,
unfortunately, are not sufficiently justified. In this
regard, reduction of kneading time indicators, use of
traditional production doughs and production of soft
cheese products "Mozzarella" - on the basis of goat
and cow's milk - is an actual issue.

The purpose of this stage of the work was to
study coagulation ability of goat milk and its
components mixed with cow's milk under the
influence of coagulation enzymes used for the
production of soft cheese "Mozzarella". The
enzyme VIVO (Ukraine) and thermophilic yeast
MicroMilk TT1 (Italy) were selected for cheese
production.

Milk coagulation enzyme "VIVO" is
prepared for standardized milk coagulation
obtained from enzyme of microbial origin,
enzymatically produced chymosin. It distinguishes
it well from yellow enzymes of animal origin,
which primarily affects taste of the product, and
works perfectly on basis of goat's milk. The basis
of VIVO milk coagulation enzyme includes:
chymosin of microbial origin, food salt [16]. Milk
coagulation activity of enzyme preparations was
studied according to the requirements of
1SO11815-2015.

The demineralization time of the cheese
mass is reduced due to the presence of strains in the
yeast that have high acid-forming activity.
Different scientists and specialists in this industry
offer different opinions on the content of the
microbiota. Some of them suggest the inclusion of
thermophilic streptococci [17].

MicroMilk TT1 thermophilic yeast is suitable
for production of Mozzarella, Chechil, Suluguni,
Kosichka, Cachotta cheeses. Bacterial composition:
Streptococcus thermophilus. Type of yeast:
thermophilic. Fermentation temperature: 30-35°C.

Research has shown that when goat milk
coagulates, it creates coagulation that affects the whey.

In practice, in cheese production, temperature
of 25-30°C ensures obtaining sufficiently dense curd
in 30-40 minutes. An increase in temperature up to
50°C increases duration of coagulation (coagulation
process does not take place at temperature of 60°C).
At low coagulation temperature, soft lump appears, at
high temperature - viscous (hard). At temperature
lower than 10°C, small scales appear, milk is prac-
tically not coagulated by enzyme, but with further
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increase in temperature, a lump appears. Fermenta-
tion of milk is often used in large scale production,
i.e. keeping it with enzymes at low temperature.

Increasing enzyme dose accelerates process of
milk coagulation - total duration of gel formation and
its individual stages are shortened. The titratable
acidity of milk affects both coagulation speed and
structural and mechanical properties of curd. The
higher acidity of milk, the faster coagulation of milk
proteins and speed of syneresis.

Thus, with an increase in acidity of 1°T,
duration of coagulation decreases on average by 8%,

but an increase in acidity from 18 to 19°T is
especially important. With low acidity, loose, pale
curd appears, excessively dense curd increases, from
which cheese with poor consistency is obtained -
crushing. Before coagulation, optimal acidity
(ripening) of milk should be 19. At 20°T during
production of hard cheeses and 22-25°T soft cheeses.

The innovation of this product was

development of technology production of soft
cheese "Mozzarella" from goat and cow milk with
addition of paprika. The goal of creating composite
products is not to replace traditional food products,

but to expand assortment, taking into account
requirements of nutritional science and demand of
the population.

Paprika is one of the most popular spices in
the world. It is added to various products and dishes
to improve its taste, aroma, and color. Paprika
powder is mildly flavored red spice made from
dried and ground sweet red peppers of the bell
pepper plant.

The nutritional value of paprika powder is
really good because it is very low in calories and
completely free of sodiumand cholesterol. It is also
free of saturated fat and has healing antioxidant
properties that fight cell damage caused by free
radicals. Rich in vitamins C, A, B6 and E, also
important minerals such as calcium, magnesium,
iron, potassium, magnesium, phosphorus and zinc.

Capsaicin in paprika can help treat diabetes.
It affects genes involved in blood sugar control and
affects enzymes in the body that break down sugar,
and also improves insulin sensitivity. In addition,
the health benefits of the vitamin E it contains
include aiding the body in producing red blood
cells and facilitating wound healing. It strengthens
protective functions, stimulates digestion, and
promotes skin healing and improvement.
Furthermore, it contributes to improved blood
circulation. [18].

The optimal sample that met standard
requirements for study of the properties of soft
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cheese "Mozzarella" was soft cheese "Mozzarella"
made in ratio of 50% goat's milk: 50% cow's milk,
with addition of paprika. Organoleptic indicators
(GOST 28283-89) were carried out in the
laboratory to determine its properties: appearance,

color, taste and smell, consistency. The finished
product was evaluated according to a five-point
system. Organoleptic indicators of "Mozzarella"
soft cheese are shown in Table 1.

Table 1 — Organoleptic indicators of soft cheese "Mozzarella™ with paprika

# Name of

Descriptions

organoleptic

indicator 28283-89

According to GOST

"Mozzarella" soft cheese with
paprika

1| Appearance

smooth, wrinkled surface
crust and no sediment

spherical, clean, smooth, slightly
wet, not dried out, not bruised

2 Color yellow spots from white to yellowish, slightly pale
light yellow are allowed
3 Taste and clean, without foreign fermented milk is delicious and tasty,
smell taste and smell taste of goat's milk was not felt

4| Consistency

delicate, dense, elastic

dense, elastic

When evaluating organoleptic indicators of
soft cheese "Mozzarella" with addition of paprika,
consistency of soft cheese "Mozzarella" was dense
and elastic. "Mozzarella" soft cheese is yellowish,
slightly pale in color. The resulting cheese had a
clean, pleasant sour milk taste. The taste of goat's

milk was not felt. Appearance: clean, smooth, slightly
wet, without sediment, not dried, not moldy.

The results of research on physico-chemical
parameters of soft cheese "Mozzarella" are shown
in table 2.

Table 2 — Analysis of physico-chemical parameters of "Mozzarella" soft cheese with paprika

# Indicators Normative documentsiControl sample| ~ Soft cheese "Mozzarella"
for test methods with paprika

1 Humidity, % , not more GOST 3626-73 60 54.5

2| Mass fraction of fat in dry matter %, not less GOST 5867-90 45 52

3 Mass fraction of protein, %, not less GOST23327-98 16 20

4 Density, kg/m3, not less - 1029 1030

5 pH - 5,7 5.8

As can be seen from the obtained data, the
optimal ratio of dairy raw materials and food
additive - paprika positively affects the physical
and chemical indicators of the finished product.

Moisture did not exceed the standard set by
the proportion of goat's milk in the combination.
Thus, cheese yield is directly proportional to the
total solids content of the milk used to make the
cheese.

As proportion of added goat milk increased,
fat content increased.

A high pH level leads to elongation and
melting of Mozzarella cheese.

Tables 3, 4 show results of X-ray spectrum
analysis of chemical elements of "Mozzarella" soft
cheese, made in ratio of goat's milk and cow's milk,
with addition of paprika (1-figure).

Table 3 — Chemical element composition of "Mozzarella" soft cheese with food additive paprika

Elements Soft cheese "Mozzarella" Soft cheese "Mozzarella"
made from goat's milk, % made from cow's milk, %

C 5.9 5.43

(0] 40.1 40.54

Na 3.2 4.68

Mg 0.8 0.89

p 18.6 18.45

K 4.77 4.77

Ca 26.2 25.24
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Table 4 — Chemical element composition of soft cheese "Mozzarella” with food additive paprika

Elements Values %

C 6.13

(0] 40.13

Na 2.00

Mg 0.96

P 18.80

K 4.77

Ca 27.21
The  composition of macro and results showed that soft cheese contains lot of
macro and microelements. The product is rich in
valuable proteins, vitamins and minerals, such as
calcium - 27.21%, phosphorus - 18.80%, and high
nutritional value.

microelements in finished product was studied
using an electron microscope. An electron
microscope is a device that allows to take an image
of sample surface with high accuracy. The research

Figure 1 — Chemical element composition of "Mozzarella" soft cheese with food additive paprika

Conclusion

The product meets all quality and safety
requirements regulated by applicable documents.
During the study of coagulation ability of raw milk
and its additive compositions, it was found that
goat's milk forms less strong clot compared to
cow's milk with greater transfer of milk
components to serum. The composition of raw
materials obtained from goat and cow's milk -
50:50 ratio has favorable technological properties.
The enzyme VIVO (Ukraine) and thermophilic
yeast MicroMilk TT1 (ltaly) were selected to
produce Mozzarella soft cheese.

The innovation of this product was
development of technology production of soft
cheese "Mozzarella" from goat and cow milk with
addition of paprika. The goal of creating composite
products is not to replace traditional food products,
but to expand the assortment, taking into account
the requirements of nutritional science and demand
of the population.

An X-ray-spectral analysis of the composi-
tion of the chemical elements of "Mozzarella" soft
cheese, made in the ratio of goat's milk and cow's
milk, with addition of paprika, was carried out. The
research results showed that soft cheese contains a
lot of macro and microelements. The product is
rich in valuable proteins, vitamins and minerals,
such as calcium - 27.21%, phosphorus - 18.80%,
and high nutritional value.
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HEPCIHHEKTUBbBI IPUMEHEHMUS TEXHOJIOI'MU LAYER-BY-LAYER JIJISA
PA3BPABOTKH ®EPMEHTHOI'O BUOCEHCOPA UCITIOJIB3YEMOI'O
JJIsA KOHTPOJIH KAYECTBA MOJIOKA
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B oOannoii cmamve npedcmaegnenst pe3yibmamosl HAYUHBIX UCCE008AHUIL NO PA3PAOOMKe OUOCEHCOPHO
cucmemsl 01s onpeodeneHus conell MmAHCeNbIX Memannoe (Kaomua u ceunuya) 6 monoke. Ilpu pazpadomke
OUOCeHCOpHOII cucmempl yoensemcsa 0(onvuioe GHUMAHUE NO0OOPYy OUO0N0ZUYECKO20 MAMEPUANa u Memooy ux
cmadunuzayuu ¢ NOMOWBIO QU3UKO-XUMUYECKUX CUll, 4 UMEHHO, UMMOobUunu3ayueil. B ceasu ¢ smum nposedenst
UCCNIe006aAHUA NO NO0OOpY pepmenma u cnocoba ezo uUMMOOUNUZAUUU RNPpU pPA3PAdOmKe Ouocencopa 0
OOHapyHCeHUA COoNell MANHCENbIX Memanioe 6 monoke. Pazpadbomka ouocencopa 0nsa onpeoenenus mMOKCUUHBIX
INEMEHMO6 6 NUWLEEbIX NPOOYKMAX umeem HAy4HOe U npaxkmuuieckoe 3nauenue. B mupoeoii npakmuke ocoboe
SHUMAHUE YOCNACMCA 3AZPAZHEHUIO CbIPbA U NUUEEHIX NPOOYKMOE MOKCUHECKUMU XUMUYECKUMU 6eL{eCmeamil, 6
OCHOGHOM GQHMPONOZEHHOZ0 NPOUCXOHCOCHUA, KOMOPble OMHOCAMCA K CIOUKUM OPZAHUYECKUM 3AZPASHUMETIAM.
Ilosmomy KoHmpOIL Kauecmea culpbs, RUWLEELIX NPOOYKMOE UMeem 6aXdCHOe 3HayYeHue 011 nompeoumeneil u,
COOMBEMCMEEHNO, 0N NULLEGOT NPOMBLULIEHHOCIU. DKCREPUMEHMAIbHbIE UCCIE006AHUSA OCHOBANbL HA MEM0Oax
@ununnosoit A.M., Bopo6wvesoii O.B. 0ns onpedenenus yoenbHol aKmugHoCmu (hepmenma ayemuixoiunIcmepasa.
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Onpedenenue akmueHoCmu hepmeHma Kamaiazsl RPOGOOUIU 8 COOMBEMCMEUN C 2A30MEMPULECKUM CROCOOOM NO
memoody Bapoypea. B pesynomame rxcnepumenmanbHuvix uccie006aHuil 8 Kauecmee uyecmeumenbHo20 iiemenma
ool evlOpan hepmenm kamanaza Kaxk ouonozuueckuii mamepuai. B kauecmee nocumensa 0aa ummodunuzayuu
hepmenmos ovina nododpana 5-mu ducnoiunans KOMOUHAUUA «(XUMO3AH-ATb2UHAM Hampusy. /Ina ummodunuzayuu
hepmenma na nosepxnocmu nooa0HCKU RPU CO30AHUU (hepMEeHMHO20 DUOCeHCcopa npumenena mexHnonozua layer-
by-layer. Pesynbmamusl uccnedosanuii  pekoMeHOyemcsa NPUMEHAMb NPU  UYUEHUU GONPOCO8 NULYCEOU
0e30nachocmu u npu oyeHKe noKazameseii 6e30NACHOCHU CoIPbA U RULLEGHIX NPOOYKMIO8 IKCHPECC-MEMOOOM.

KuioueBble cjioBa: OMOCEHCOpPHAsi cUCTeMa, OHOJOrMYecCKUH  MaTepuan, (QepMeHT,
HMMOOHJIN3AIHS, MOJIOKO.

CYTTIH CAITACBIH BAKBUUIAY YIIIH KOJJAHBIJIATBIH ®EPMEHTTI BUOCEHCOPBIH
KACAY YHIIH LAYER-BY-LAYER TEXHOJIOT'USICBIH KOJIIAHY HEPCIIEKTUBAJIAPBI

'A.K. KAKUMOB, *K.C. JKAPBIKEACOBA, ‘I".E. TVJIbKEFAEBA, “)K.X. KAKUMOBA,
E.C. JKAPBIKBEACOB', I.O. MUPAIIIEBA*, H K. UBPATUMOB*

(* “Cemeii kanacbmbin [Iakapim aTeianars! yausepenteti» KEAK, Kazakeran Pecny6aukacel,
071412, Cemeii, I'munku K-ci, 20A
2 Alikhan Bokeikhan University, Kazakeran Peciy6imnkacel, 071400, Cemeii, Manriaik Ex k-ci, 11)
ABTOP-KOPPECTIOHAEHTTIH 3JIEKTPOH/BIK morrackr: bibi.53@mail.ru

byn maxanadoa cymmezi ayvip memanoapouviy; (KaomMuii yxeane KOpP2AacvlH) my30apvlH aHbIKMAy2a apHAnan
OuocencopnviK ycyiieHi Hcacay 00UbIHULA 2bINbIMU 3epmmeYnepoin, Haomudicenepi depincen. buocencopnuvix scyiieni
Jcacay Kezinoe OUONOZUATIBIK MAMEPUANObl MAHOAY2A HCIHE 01apObl (PUSUKATIBIK HCIHE XUMUAIBIK Kyuimepoix
KoMmezimen mypaKmanowlpy aoicine, aman aiumKanoa UMMOOUIU3AUUAZA KON KOHIN 0oninedi. Ocvizan dailianvicmol
cymmezi ayvlp memanoapovly; my30apvlH aHbIKMAy2a apHaa2an 6uoceHcopobl xeacayoa ghepmenmmi manoay rHcane
OHbl UMMOOUNU3auuAnay aoici oouvinuwia 3epmmeynep dxcypeizindi. Tamax enimoepinoezi ynvi Inemenmmepoi
AHLIKMAY2A APHATIZAH OUOCEHCOPOBL HCACAYOBIH, 2bILIMU JHCIHE RPAKMUKAIBLIK MAaHblzel oOap. JIynuexcy3inik
maoycipubdede WuKizam neH mamax, OHIMOEPIHiN MYPaAKmbl OP2AHUKATBIK JIACMAZLIULMAD 001bIN MAGLLIAMbIH YI1bl
XUMUKAMMAPMEH, Hezi3ineH AHMPONO2eHOIK Wibley meziMeH J1ACMAaHyblHa epeKuie KOoHin 6oninedi. CoHObIKman
WIUKI3AMmMBulH, MAMAK, OHIMOEPIHIH CAnacvln 0aKblIAY MYMbIHYWIBINAD YUWiH, MUICiHWe mamax eHepKaciol yulin
Mmanwpi30ul. Auemunxonunicmepasa gepmenminiy cneyuguxanvik, oencenoinizin anvikmay ®@uaunnosa A.M.,
Bopoovesa O.B. 3xcnepumenmmik 3epmmey adicmepine Hnezizoenzen. Kamanaza gpepmenminiy 6encendinizin
anvikmay Bapoype adici 6oiivinma 2azomempuanslK macinze caiikec Hcypeizindi. Ixkcnepumenmmik 3epmmeynep
HamuKcecinde ce3imman InemeHm pemiHoe OUONOZUATIBIK Mamepuanl Kamanaza epmenmi manoanowvl.
Depmenmmepoi UMMOOUNUZAUUATAY YUIIH MACLIMAIOAYULbL Deminoe «XUMO3aH-HAMPUIl anbZUHAMBIHbINY 5 eKi
Kabammol KomoOunayusacel manoanovl. Layer-by-layer mexmuonozusacet pepmenm 6uocencopwvin scacay kesinoe
cyocmpam 6Gemindezi pepmenmmi UMMOOUNUZAUUANAY YUIIH NAUOANAHBUIObL. 3epmmey HamudiceaepiH mamakx
OHIMOepinil Kayincizoizi macenenepin 3epmmeyoe JHcoHe WIUKI3am NeH MamaxK OHIMOepiHiN Kayincizoik
KepcemKiuimepin IKcnpecc adicnen 6a2anayoa Konoany YcolHoliaobl.

Herizri ce3aep: 0MoceHCOPIIBIK Kyiie, 0MOJTOTMsIJIBIK MaTepuaJsl, (pepMeHT, IMMOOMJIM3ALMS, CYT.

PROSPECTS FOR THE USE OF LAYER-BY-LAYER TECHNOLOGY FOR THE
DEVELOPMENT OF AN ENZYME BIOSENSOR USED FOR MILK QUALITY CONTROL

14. KAKIMOV, 2K. ZHARYKBASSOVA, 'G. TULKEBAYEVA, 'ZH. KAKIMOVA,
YE. ZHARYKBASSOV, 'G. MIRASHEVA, N. IBRAGIMOV
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2 Alikhan Bokeikhan University, Republic of Kazakhstan, 071400, Semey, st. Mangylik El, 11)
Corresponding author e-mail: bibi.53@mail.ru*

This article presents the results of scientific research on the development of a biosensor system for the
determination of salts of heavy metals (cadmium and lead) in milk. When developing a biosensor system, much
attention is paid to the selection of biological material and the method of their stabilization using physical and chemical
forces, namely, immobilization. In this regard, studies were carried out on the selection of the enzyme and the method
of its immobilization in the development of a biosensor for the detection of salts of heavy metals in milk. The
development of a biosensor for the determination of toxic elements in food products is of scientific and practical
importance. In world practice, special attention is paid to the contamination of raw materials and food products with
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toxic chemicals, mainly of anthropogenic origin, which are persistent organic pollutants. Therefore, quality control of
raw materials, food products is important for consumers, and, accordingly, for the food industry. Experimental studies
are based on the methods of Filippova A.M., Vorobieva O.V. to determine the specific activity of the enzyme
acetylcholinesterase. Determination of the activity of the catalase enzyme was carried out in accordance with the
gasometric method according to the method of Warburg. As a result of experimental studies, the catalase enzyme as a
biological material was chosen as a sensitive element. As a carrier for the immobilization of enzymes, a 5-bilayer
combination of "'chitosan-sodium alginate' was selected. The layer-by-layer technology was used to immobilize the
enzyme on the substrate surface when creating an enzyme biosensor. The results of the research are recommended to
be applied in the study of food safety issues and in the assessment of safety indicators of raw materials and food

products by the express method.

Keywords: biosensor system, biological material, enzyme, immobilization, milk.

Beeoenue

Brocencopsl nmpuBIIeKaoT MUPOKOE BHUMA-
HHUEC KaK HOBas TCXHOJIOI'UA 3JICKTPOXUMUUYCCKOI'O
aHaJM3a Ui YCKOPEHHOTO ONpe/ielleHHs moKa3aTe-
el 6€30MMacHOCTH MHIIEBBIX MTPOAYKTOB, KOTOPHIE

MO3BOJISIIOT ONPEIENATh YPOBEHD COACPIKAHUS
TOKCUKOIJICMCHTOB JIaX€ B ITIOJIEBBIX YCJIOBHAX.
BI/IOCCHCOpI)I B OTJIMYHEC OT KJIACCUYECKHUX aHaJIn-
THYECKUX METOM0B (BBICOKOA((EKTUBHAS KU~
KOCTHasi xpomatorpadus, >KHIKOCTHAs XpOMaTo-
rpadua-Macc-CIEeKTpOMETpUS W aHAIM3bl Ha
ocHoBe Y ®D-mioryiomeHus wind (HIyopeciieHIInN)
CIIOCOOHBI ~ 00€CIEUUTh  TPOCTOH, OBICTPHIN,
YyBCTBUTENbHBIN, CENIEKTUBHBIN U, CAMOE I'JIaBHOE,
HEJIOpOroil U HaJIeXKHbIH METOJ ONpeeleHUs
OCTATOYHBIX KOJIMYECTB TOKCHKODIeMeHTOB [1-3].
PazpaboTka 6roceHcopa st OmpenaeIeHUs
TOKCHUYHBIX 3JIEMEHTOB B ITUIIEBBIX MPOAYKTAX
SIBTSIETCS aKTyaIbHBIM HaIlpaBJIeHneM. B mocnename
JeCSTHIIETHS YAEMSAETCsl 0C000e BHIMAHHE 3arpsi3He-
HUIO CHIPbS M TIUIIEBBIX MPOAYKTOB TOKCHIECKUMU
XIMHAYECKUMH BEIIeCTBaMH, B OCHOBHOM aHTPOIIO-
TeHHOT O TIPOUCXOKIEHUS, KOTOPbIE OTHOCSTCS K
CTOMKMM OpraHHYeCKHM 3arpssHutensm [4, 5].
[ToaTOMY, KOHTPOITH KA4eCTBA CHIPHSI, TUIIIEBBIX MTPO-
IYKTOB IMEET BaYKHOE 3HAYEHUE s TOTPeOUTENeH,
U COOTBETCTBEHHO, /I TMHIIEBOH IPOMBIII-
JICHHOCTH.

Buocencopsl — aHAIUTUYECKUI HHCTPYMEHT,
KOTOPBIH B KOMIUIEKCE COCTOUT U3 OMOIOTHYECKOTO
JNETeKTUPYIOMIEr0  JJIeMeHTa  (OMOJOTHYeCcKuit
Matepuai) u nmpeoodpaszosatens. K Ouonornueckomy
MaTepuary OTHOCATCS (pepMEHTBI, MOHOKJIOHAJTbHEIE
W TIONWKIOHAJBHBIE AaHTHUTENA, HYKJICHHOBHIC
KHUCIIOThI, KJIETKU, TKaHU U apyrue [6, 7].

Jns  xoHTponst Oe30MMacHOCTH  ITHIIEBBIX
MPOAYKTOB, MOHHTOPHUHTA OOBEKTOB OKPYKaIO-
1iell cpenbl Bee valle MPUMEHSI0T OMOCEHCOPhI Ha
OoCHOBE (PEpMEHTOB M3-32 MX BBICOKOH CEIEKTHB-
HOCTH M YyBCTBUTENbHOCTH.  DepMeHTHI
AKTUBU3UPYIOTCSI WIM MHTHOUPYIOTCS pa3iMyHbI-
MU COCAWHEHHUSMH, B TOM YHCJIE TAKUMH
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3arpsA3HAIOMMMHA  B€OICCTBAMU, KaK TECTHUIIUIABI
WA TSKEIIBIC METAJJIbI, 4YTO JAa€T BO3MOXHOCTH
JUISL pa3paOOTKH METOZOB ONpPEACSICHUS TOKCUKO-
3JIEMEHTOB B OOBEKTaX HMCCJICIOBAHUS HAa OCHOBE
NU3MCHCHUA X aKTUBHOCTHU.

(DepMeHTaTI/IBHBIe METOJbI aHaJIN3a OCHOBA-
HbI Ha ONPEACICHUN 3aBUCUMOCTU aKTHUBHOCTHU U
KaTaIM3npyeMoit (hepMEHTOM XUMUYECKOW PEaKIuu
OT TUIIa 1 KOHOCHTPAalIUXU pe€arupyronux BEIICCTB.
[ToaToMy ceneKTHBHOCTH (PEPMEHTHBIX OMOCEHCO-
POB BHE 3aBUCUMOCTH OT TOI'O, OCHOBAHEI JIM OHH Ha
OmokaTanu3e WIM WHTHOWPOBAHMS, OMPENCTIACTCS
crerupuaHoCTEIO hepmenTa [8-10].

Bwmecre ¢ Tem, mpu pa3paboTke METOIOB
aHann3a, BKIIOYAIOMINX B KAYECTBE UYBCTBUTENH-
HOTO DJJIeMEHTa OWOJOrMYecKne OOBEKTHI, B
YacTHOCTH, (DEpMEHTHI, BCTAET BOIPOC CTAOWIIH3A-
MM W COXPaHEHWS CBOWCTB HCIOJIB3yEMOTO
O0moo0bekTa. M3BeCTHO, 9TO MONEKYNbI (hepMeH-
TOB SIBIISIIOTCST BECbMa HECTAOMIBHBIMA |
YYBCTBUTENFHBIMA K BO3JEHCTBHIO BHEITHUX
(hakTOpOB, M HapyIIIEHHE UX HATHBHON CTPYKTYPHI
MPUBOJUT K CHIDKEHUIO UX aKTUBHOCTU. B maHHOU
o0acTv B TIOCIIETHUE TOABI YUEHBIE BCE OOINbIIe
MPUMEHSIOT METOJ] CTaOWIHM3alii C TIOMOIIBIO

(DM3UKO-XMMUYECKHX CHJI — HWMMOOHMIN3AIHN
dbepmenra [11].
Jns  modydeHuss — UMMOOWIIM30BaHHBIX

(hepMeHTOB OONbBIIOE 3HAYCHHWE WMEET IMOa00p
HocuTens. B Hacrosmiee Bpems yHUBEpCAIbHBIX
HOCUTENEH asi MMMoOMIu3anuu (EepMEeHTOB HeE
CyIlIecTByeT. MaTepuai, KOTOPbI IPUMEHSETCS B
KauyecTBE HOCHUTENS, JIOJDKEH 00JagaTh TaKUMH
CBOMCTBaMH, Kak OMOCOBMECTHMOCTH, XHMHYEC-
Kasi ¥ TepMHUYecKas CTaOMIIBHOCTb, HEPAaCTBOPH-
MOCTh B YCIIOBUSIX pEAKIUH, YCTOWYHBOCTH K
(U3MUECKUM Harpy3kaM, BO3MOXXHOCTB JIETKOT'O
BOCCTaHOBJIGHHSI M TMOBTOPHOTO HCIOJIb30BaHUS,
9KOHOMHYHOCTB, 9KOJIOTMYHOCTH [12-15].

B mocnemnue romel yaemsiercss Oomblioe
BHUMAHUE HCIOJNb30BaHUIO OHONONMMEPOB B
Ka4ecTBe HOCHUTEIIS AJIsl UMMOOUIH3aunu GpepMeH-
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TOB M3-32 X JOCTYITHOCTH U IIPUPOAHOTO U300MITHS.
buononimMeps! 00J1a1af0T TAKUMH CBOMCTBAMU, KaKk
HETOKCUYHOCTh, OHOCOBMECTHMOCTB, CIIOCOOHOCTD K
OHMONIOrHYECKOMY Pa3IOKEHHI0, THOKOCTh, BO300-
HOBJIsIEeMOCTS [16].

Ha ocHoBaHmnu BBIIIEH3I0KEHHOT0 B JAHHOM
pabote mocTaBieHa 11elTb — IPOBECTH HCCISOBAHUS
no monbopy depMeHTa u  cmocoba  ero
MMMOOMIIN3AIIUH TIPU pa3paboTke OuoceHcopa st
OOHapY>KeHHs COJel TSHKEIBIX METaJIOB B MOJIOKE.

Mamepuanst u Memoowvl ucciedo8anuil

VY nenbHas akTHBHOCTH (PepMEHTa alleTHIIXO-
JUHACTEpa3a onpeieNieHa Ha OCHOBAaHHH METOINKU
Ounmunmosoit A.M., Bopobseroit O.B. crektpo-
¢doromerpudeckum Metoaom [17].

2 wmn Oydeproro pacteopa (pH 8,4)
no6asnsitoT k 0,1 M1 BomHOTO pacTBopa hepMeHTa
AIeTUIIXOJIMHACTEPA3bl, TEPMOCTATUPYIOT TIPU

rue:
MOJIb;
V chey— 00bem pactBopa dhepMenTa, ML
Omnpenenenre akTUBHOCTH ()epMEHTa KaTa-
Ja3el TIPOBOJVIIA B COOTBETCTBUHU C Ta30METPH-
YECKUM CITOcCO0OM 110 MeToxy BapOypra, mpuHIum
KOTOPOTO 3aKII0YAeTCs B YJIaBIMBAHUU U U3Mepe-

V(HAo)— MOJIb YKCYCHOW KHUCIOTHI,

temmepatype 37 °C mponmomkutenbHoCcThI0 30
muHyT. [lapannensuo B mpobupke cmemmparot 0,5
MII aneTuiaxonuHa ¥ 2,0 M MOJOKa, J00aBIISIOT
0,3 Mn pactBopa HHIUKatopa (PEHOIOBOTrO
KPacHOTO U TepMOCTATUPYIOT MpH Temneparype 37
°C mponoKUTENbHOCTEI0 30 MUHYT.

[To oxoHYaHUM (EepMEHTATUBHOW pPEaKIUH
OIPEEeNSIOT ONTUYECKYIO TUIOTHOCTh 00pas3ia Ha
npubope K®OK-5 npu mmuue Bomubl 540 HM B
KIOBETE C TONMIMHOHN cios 10 MM 1o MamMHOBOM
OKpacke. B kadecTBe cTaHAapTHOrO pacTBOpa
NPUMEHSIOT PacTBOP HCCIEAYEMOro MOJOKa B
Boze B cooTHomeHuu 1:1.

KonnuecTBo BbIenuBIIelics YKCYCHON KHcC-
JIOTBI OMPEJENISIOT MO KATHOPOBOYHOMY TPadHKYy.

Pacuer ynenpHOW aKTHMBHOCTH  XOJHH-
scTepasbl Mpou3BoaAT 1o popmyse (1):

_ V(HAC
V(chE)

M)

HUM 00BbeMa BBIIENUB-IIErocs KHCIOpoJa TMOcIe
MpUOABJICHUS K BOJHOMY pPacTBOPY IEPEKUCH
BOJIOpOZIa U (hepMEHTa KaTajasbl.

Jlnist aTOr0 coOMpanyu yCTaHOBKY, COTJIACHO
pucynky 1, cocrosiiyro U3 OIOPETKH, KOJOBI,
Tra300TBOTHON TPYOKH M cocyda ¢ Bomoi. KonOy
YCTaHABJIMBAIOT HA MAarHUTHYI0 MEIIAIKy C
TIOJIOTPEBOM.

Pucynok 1 — Cxema nmpubopa 1 onpeneseHns akTHBHOCTH (hepMeHTa

B xone paboter ormepsiin 15 M1 Momoka ¢
temiepatypoii 25 °C, 5 miu crepuibHOro 3%-Horo
pacTBopa nepekucu Boxopona, 0,001 r kpucrammu-
30BaHHOM Kartamazpl. B  komby ¢ Moinokom
N00aBIISUTH PacTBOP IEPEKUCH BOAOPOIA, KaTaiasy
n OBICTPO 3aKpbIBAJIM PE3UHOBOM NPOOKOH C
ra300TBOIHOM TPYOKOIA, COEIMHEHHOM C
Oroperkoit BMectuMOocThiO 50 Mit. [IpenBaputensao
YpOBEHb BOIBI B OIOpPETKE JOBOAAT 1O HYJIEBOU

vy

T1

rae: P1— HavansHOeE qaBienue, Klla;
P, — xoHeuHoe naBnenue, Klla;

PV,

T2
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nim PV = const

orMeTKH. IIpy TOCTOSHHOM NepeMEeIIMBAHUN |
TemIeparype coaepxumoro konoelr (25 + 1°C),
KOHTPOJIE JTaBJICHUS ITPOU3BOIMIN OTCYET YPOBHS
KHCIIOPO/Ia, HAKOIUBIIETOCs B OIOpETKE B TeUEHNH |
MHH. Pe3ynbraTh, BBIpaXKAaIOT KOJIWYECTBOM
BBIJICNIUBIIIErocss KUciIopona (B MII), 3HaueHUE
KOTOPOTO MPUBOAMIIM K HOPMAIBHBIM YCIIOBHUSIM T10
00beIMHEHHOMY Ta30BoMY 3aKoHy KiarneiipoHa (2).

()
T

V1 — HaYalbHBIA 00BEM, MIT;
V2 — KOHEUHBIH 00BbEM, MIT;
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T1— Temnepartypa nepBoro rasa, K; rugponuTHyeckie  (epMeHThl  (aLeTHIXOJIHH-

T, — xoHeuHas Temneparypa, K. actepasza) [17-19]. B cBs3u ¢ 3TUM B pa3paboTke

Meron ummobuu3anuu layer by layer —sto OMOCCHCOPHOW TECT-CUCTEMBI JUISl OIpPEACICHHS
MOCTOMHBIN METO/, 3aKITI0UAIOIIUiCs B 00pa3oBa- COJNIEH TSKENBIX METAJUIOB OBUIM HCIIOIB30BAHEI
HUU TOHKOH IUIGHKH, TIOKpbIBaromerd Ouoma- (hepMeHTHI KaTanasa u aleTHIXOINHAICTEpasa.
tepuai. [lnenka ¢popmupyercs 3a cueT HaHECEHHUS Wuarunbupyromiee aeicTBre COMEH TKETBIX
YepeTyIOLHXCs CIIOeB IPOTHUBOIIOJIOKHO MeTalioB (KaJAMUST M CBHHIA) Ha (EepMEHT
3apsDKEHHBIX MOJNIMMEpOB. J{JIsl 3TOro MoUIOKKY ¢ AIETUIIXONMHACTEpasy ONpeAessid M0 HM3MEHe-
HAHECEHHBIM Ha €€ TIOBEPXHOCTH (EePMEHTOM HUIO YENBbHONH aKTHBHOCTH (epMeHTa. Y IenbHast
MOCEAOBATENbHO — MOTPY)Kadd B PACTBOPHI AKTUBHOCTh  (JepMEHTa  omperessieTcss 10
xutozanHa (0,161 r xwurozana nHa 100 mum 3% KOJIMYECTBY BBIJETUBIICHCS YKCYCHON KHCIIOTHI B
YKCYCHOW KHCIOTHI) 1 anerunarta Hatpus (0,198 r pe3ynbrate (hepMEHTATUBHON PEaKIMU TSHKENbIX
anprunHata "Hatpus Ha 100 mur Boasr). JlaTumk c METAJUIOB C all€THIIXOJIMHACTEPA3ON.
aJre3upOBaHHBIM OUMOMaTEepHajOoM OKyHaJlH B W3y4yeHne BIMSIHUS MOHOB TSDKEJIBIX MeTall-
PacCTBOP MOJOKUTEIBHO 3aPSKEHHOTO U B PACTBOP JIOB TPOBOJMIIOCH TI0 MeTony DununmoBoi A.M.,
OTPUIIATENBHO 3aPSDKEHHOTO MOMUAJICKTPOINTA Ha Bopobbepoii O.B., ¢ nobasnenuem 0,02 Mr/kr coseit
rIyOMHy 5 MM C  BBIICPKKOH 2 CEKYHIBI TSDKENBIX METAJUIOB (CBUHIIA M KaJIMUSI).
moouepeHo B Kaxabli pactBop. KomnuectBo B kauectBe cpenmpl IS HCCIIEIOBaHUS
MOTPYKEHUH BapbUPOBAIH JO 00pa3zoBaHus OT | UCITOJIL30BAJIA MOJIOKO KOPOBBE.
1o 9 6ucnoeB. BeicymmBany npu Temneparype 35 AKTHBHOCTh (pepMEHTa 3aMepsuld B Tpex
°C B TeueHUH 2 4. BapHUAITHIX CPEIbL:

Pesynvmamut u ux oocysncoenue - B Ccpelie, He COAEpIKaIel COMM TSAKEIBIX

Ha mepBom artame st Beibopa depmenra METaJUIOB (KOHTPOJb);
Kak OHOJOrMYecKoro Mmarepuana IPOBEIEHbI - B Cpelle, CoJlep KaIeH CONMM KaIMuUs;
UCCIICIOBAHUS IO ONPEIENICHUI0 U3MEHEHUsS €ro - B Cpelle, coJlepaKalliell coJIi CBUHLIA.
AKTUBHOCTU IIOJ] BJIUSTHUEM COJIEH  TSDKENBIX Ha pucynke 2 mpezncraBieH KaJiuOpoBou-
MeTaJlIoB. HBIA Tpa MK 3aBUCUMOCTH ONTHYECKOH IIIOTHOCTH

Ilo paHHBIM JUTEPAaTYPHBIX HCTOYHUKOB pacTBopa OT 00bEMa BbIICIUBILEHCS YKCYCHOH
HauOosee YyBCTBUTENBHBIMU K MHTUOUPYIOLIEMY KUCJIOTHI B PAaCTBOpPE Ul CPEAbl, HE CoeprKalieit
JEUCTBHIO TSKEIIBIX METAJUIOB SIBIIIOTCA (pepMeH- COJIM TSDKENBIX METaJJIOB.

THI KJIacca OKCHIOpEenyKTa3 (Karamasza), a TakxKe

0,708+
0,707 4
0,706 4
0,705+
0 0,704 4

0,703 4

0,7024

0,701+

0,700

2 T T T T T

0,00 0,02 0,04 0,06 0,08 0,10
m(CH,COOH), r

Pucynox 2 — KanuOpoBouHbIi rpad)Mk 3aBUCUMOCTH ONTHYECKOM IUIOTHOCTH PAacTBOpa OT O00beMa BBIICIHBIICHCS
YKCYCHOW KHCIIOTHI B pacTBOpE

W3 pucynka 2 BUIHO, YTO IPU ONTHYECKOH Hns  ompeneneHuss KoauyecTBa  MOJeH
IUIOTHOCTH pacTBopa cyOcrpara c (epMeHTOM YKCYCHOM KHCJIOTBI Maccy oOpa3oBaBILeHCS
paBuoii 0,7027 macca YKCYCHOH KHCIOTHI B KHACJIOTBl HEOOXOIWMO pPa3ieinTh Ha MOJSIPHYIO
pactBope cocraBuia 0,033 . MacCy YKCYCHON KHCIIOTBI:

0,033/60=5,5*10"* monp= 0,55 MMOJIb

[To dhopmyne 1 paccuntaeM yaenbHYI0 aKTUBHOCTh (JEPMEHTA!
0,55 MmMoOJIb

A= W = 5,5 MMoJIb/MJT
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Ha pucynke 3 mpeacraBieH kaauOpoBOdY- KHCJIOTBl B PaCTBOpE JUIsl CPEAbl, CONEpKALLEH
HBIH rpadviK 3aBUCHMOCTH ONTHYECKOH MIIOTHOCTH COJIU KaJMUsl.
pacTtBopa OT o0beMa BBIACTHUBIICHCS YKCYCHOMN

1630«
16254

1.620

16154

16104

T T T T T
0,00 0,02 004 0,06 0.08 0,10
m (CH,COOH), r

Pucynok 3 — KamuOpoBouHbIii rpaduk 3aBUCHMOCTH ONTHYCCKON IUTOTHOCTH PacTBOpa OT OOBbeMa BBIACITHMBIICHCS
YKCYCHOH KUCJIOTBI B pacTBOpE

W3 pucynka 3 BHIIHO, YTO TIPH ONTHIECKOMN Jns pacdera konmuyecTBa MOJEN YKCYCHOM
TUIOTHOCTH pacTBopa cyocTpata ¢ pepmenTom 1,62 KUCJIOTHI HEO0XOIUMO Maccy o0pa3oBaBIIeHCs
SMMHUI] Macca YKCYCHOM KHCJIOTBI B pacTBOpE KUCJIOTBI  Pa3[eiuTh HA MOJSPHYIO  Maccy
coctasmio 0,035 wmr. YKCYCHOM KHCIIOTBI:

0,035/60=0,59*10" monp= 0,59 MMOIB

Y nenbHas aKTUBHOCTH (PePMEHTA COCTaBMIIA!

0,59 MmmoJIb
= ————— = 5,9 MMOJIb/MJI
0,1 ma /
Ha pucynke 4 mpencraBieH KamuOpoBOU- KHUCJIOTHI B PacTBOpE ISl CPENbl, COAeprKalien
HBIH rpaHuK 3aBUCUMOCTH ONITHYECKON TUIOTHOCTH COJIM CBHUHIIA.

pacTBopa OT 00beMa BBIICTHUBIIEHCS YKCYCHOM

0,708+
0,707 4
0,706
0,705+
00,7044

0,703 4

0,702+

0,701+

0,700 T T T T T
0,00 0,02 0,04 0,06 0,08 0,10
m(CH,COOH), r

Pucynok 4 — KamuOpoBouHBIH rpaduk 3aBUCHMOCTH ONTHYECKOH TUIOTHOCTH PACTBOpa OT 0OBheMa BBIICITUBIICHCS
YKCYCHOH KHCJIOTBI B pacTBOpe

W3 pucyHka 4 BUJIHO, 4TO IPH ONTHYECKOU YKCYCHOHM KHCIJIOTBI TIEPEBECTH B MOIIb, JJISl 9TOTO
IUIOTHOCTH pacTBopa cyoOcTpara ¢ QepMeHTOM JOETMM Maccy YKCYCHOM KHCIIOTBI Ha MalsIpHYIO
0,703 emuHWIT Macca YKCYCHOW KHCIOTHI B MaccCy KUCIIOTBI:

pactBope coctasuia 0,036 mr.
Hns  nanbHediiero pacyera  yAEIbHOU
aKTUBHOCTH (pepMeHTa HeoOXOAUMO Maccy

0,036/60=6*10"* monb= 0,6 MMOJIB
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Janee paccunThIBaeM yIenbHYIO aKTUBHOCTB 1O hopmyrie

0,60

4 =0,1 MJI

Ha ocHOBaHMU NPOBENEHHBIX HKCIEPUMEH-
TaJbHBIX MCCIICIOBAHUN O ONPEACICHHIO YICIb-
HOW aKTUBHOCTH alleTHUJIXOJHMHACTEPas3bl yCTaHO-
BJICHO, YTO WHIHOUpYyOlee IeHCTBUE COJei
TSDKEIBIX MeTauioB (KaAMHUs M CBUHIIA) HE3HAUH-
TCIIbHO BIIUACT Ha YACIBbHYIO AKTUBHOCTH
(hepMeHTa alleTUIIXOJIUHACTEPa3bl IPU CPABHEHUHU
C KOHTPOJIBHBIM 00pa3iioMm.

Ha crienytomem stare 3KCIepUMEHTAIbHBIX
HCCIICAOBaHU s BBIOOpa (hepMEHTa ONPENENICHO
MHrHOMpYIOIIee ACHCTBUE COCH CBUHIIA M KaJIMUS
Ha aKTHUBHOCTH KaTaJjia3Hhl.

B kauectBe cpempl JUIS  HCCIIEIOBAaHHS
KCIOJB30BAIM  MOJIOKO KOpPOBbE. AKTHBHOCTH
(depMeHTa 3aMEPSIN B TPEX BapHALIUSX CPEIIbI:

80
70 -
60
50
40

71

30 4
20 4
10

Ilpespamenne cyberpara, %

0 -
KoHTtpons

= 6,0 MMOJIb/MJT

Cd 2+

- B cpene, He colepiKalleld COJM TSHKENbIX
METaJUIOB (KOHTPOJIb);

- B Cpelie, coJiep KaIleld CoMM KaaMust;

- B Cpelie, coJiep Kalleld CoM CBUHIIA.

®DepMEeHTATHBHYIO aKTHBHOCTh KaTaja3bl
OIIpEIeTsIA  Ta30METPUYECKUM  CIIOCOOOM  TIO
Mmeroay BapOypra, ¢ mobasnenuem 0,02 mr/xr
coJiell TSDKENBIX METajuloB (CBHHIIA M KaaMHs).
AKTHBHOCTh KaTajia3dpl Oblla OIpeAesieHa TI0
00beMY KHCIIOPO/a, BBIJICIUBILET0CS B PE3YJIbTaTe
Ppa3IoKeHHs MEPEKHCH BOJIOPO/Ia.

Ha ocHoBe MaTeMaTH4ecKOro aHaimsa
paccuMTaHa CTeleHb MpeBpalleHust cyocrpara.
Pe3ynbTathl npejcTaBieHbl Ha PUCYHKE S.

Pb2+

Pucynok 5 — Crenens npeBparuenus cyocrpata (%) B IPUCYTCTBUM CONEH TSDKEIBIX METAIIOB B MOJIOKE

Kak BUIHO U3 pHUCYHKa 5, B IPHUCYTCTBUU
CoJIell TSDKENBbIX METaJIJIOB aKTHBHOCTH (hepMEHTa
CHMWXaercd. B npucyrcTBHUM cojied  KaaMmus
HaOIIo1aeTcs peBpanieHue cyocrpara jo 60 %, B
MIPUCYTCTBHH MOHOB CBUHIIA — 10 55 %.

B pesynbraTte 3KCiepHMEHTaJIbHBIX HCCIIE-
JIOBaHHH T10 OMPEENICHUIO0 HHIHONPYIOIIETO TEHCT-
BHS COJICH TSDKEITBIX METAIIIOB (KaMUS M CBUHITA) Ha
(epMeHTBl aLeTWIXOIMHACTEpa3bl W KaTajasza
YCTAHOBJIEHO, YTO HauOojee YyBCTBUTEIBHBIM K
WHTHOUPYIOIIMNM JTEHCTBHSIM  COJNIEH  TSKENBIX
METaJIoB siBJIseTCs (pepMEHT KaTasasa.

Ha cnenyromem stane 3KcriepuMeHTaIbHbBIX
WCCIIEIOBaHUI onpeseieHa ONTUMalibHAsl KOHIIEH-
Tpauusi (QepMeHTa KaTajmassl Uil  CO3JAaHHUSA
OMOCEHCOPHOW CHUCTEMBI B 3aBHCHMOCTH OT
CKOPOCTH pa3iioKeHHs IEPEKUCH BOAOPOa Ha BOY
W KUCIIOPOJ 3a €OWHHIy BpeMeHH. Pe3ynbTarthl
HCCIIeIOBaHUH MTOKa3aJii, YTO MIPHU HU3KOM
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conep)kaHuM GepMeHTa B OMOCCHCOPHOM CHCTEMe
HaOmromaercs ciabass peaknms. BbICcokas ke
KOHIIEHTparus (epMeHTa NPUBOIUT K OypHOH
peaKIiy, 3a9acTyI0 yracalolei paHbplle yCTaHOB-
JIEHHOTO BpeMeHH. B wuccrenoBannm w3ydann
koHneHTparmio pepmenta ot 0,0005 go 0,005 .
U3BectHO, uTO KOHCTaHTa MHExasmica-MeHTeHa U1t
pEaKIy Pa3NIOKEHHUS TEePEKHCH BOAOPOAA TIOX
JleiicTBUEM KaTajia3bl coctaBisieT 25 MM. Ilpumensis
Kwm onst Hammx yciioBUM yCTaHOBIIEHO, 4TO 3a 1
MuUHYTY | eqununa karanasel pasnaraer 0,025 momib
nepeKkucu Bojopofa. PaccunTaHHOEe 3HAaYeHUE
MaKCHMAaJIbHO BO3MOKHOT'O 00BEMa BBIICITUBIIIETOCS
KHACJIOPOAa TIPU 3aJaHHBIX YCIOBHUSX COCTaBUIIO
2200 MKMOJTB.

Ha pucynke 6 mpencraBieHa 3aBUCHMOCTD
00beMa  BBIIEIHUBIIETOCS KHCIOpoAa  OT
KOHIIEHTpaIuu pepMeHTa.
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PI/IcyHOK 6 — 3aBrcuMOCTL 00BEMA BBIACJIMBIICTOCA KUCIIOpOAa OT KOHICHTPAIlUH (bepMeHTa

N3 pe3ynbTaToB, MpEACTaBIECHHBIX Ha
pHCYHKe 6 BUIHO, YTO IIpH KOHIeHTpawy (epmeHTa
Hmwke 0,001 r peaknus mnpoTekaeT MeEIJICHHO,
pa3ioKeHHe TMEePEeKUCH BOAOpOJa MPEBBIIIAET
ycTaHOBJIeHHOE BpeMs. [Ipy KOHIIEHTpAaIluy BhIIIE
0,001 r kuCcITOpPOI BBIACIACTCS AKTHBHO, PEAKITUS
npeKkpaniaercs npexaeBpeMeHHo. [Ipn koHIeHTpa-
nun karanasel 0,001 T 32 1 MUHYTY TpOHCXOIUT
TOJTHBIN UK pa3jioKeHHs IEPEKUCH BOAOPOJa
BBIZIEIISIETCST KUCTIOpO B 00beme 1560 mxmons. Ha
OCHOBAHHH TPOBEACHHBIX HCCIEIOBAHUN YCTaHO-
BIICHO, YTO ONTHMATbHAs KOHIIEHTpaIwsl (hepMeHTa
KaTaja3el IS CO3JaHMsI OMOCEHCOPHOW CHCTEMBI
coctasisier 0,001 r.

Ha cnenyromem sramne mpoBeeHb!I HCCIeno-
BaHMA MO TOAOOPY METoJa W HOCHUTENS s
nMMmoOmm3arui  epMenTa  (katanaza). Ilpu
co3maHuu  (PEepMEHTHBIX OHOCEHCOPOB, 0c000e
BHHMaHHUE YNIENAETCS MPOIecCY MMMOOHMITH3AIINI

E=E"-

rne: R — yHuBepcanbHas ra3oBasi MOCTOSHHAS,
pasnas 8,31 JIx/(moms*K);
T — abGcomroTHas TeMIepaTypa;

E =-0,68

PaccuntanHOE€ 3HaueHHWE AIIEKTPOHOTO
MOTEHIIMANa B IAHHBIX YCIOBUAX COCTaBUIO 667,2
MB. DneKTpoaHBIi TOTEHIIHAN OMBITHBIX 00Pa3IoB
3aMepsii = Ha  IUPPOBOM  JBYXKaHAIHHOM
3aroMuHaromeM ocuuiorpage mapku ACK-2034
(Poccus, 2008 r.) B pexxuMe MOCTOSHHOT'O TOKA.
PesynpTaThl  MHOTOKpAaTHBIX  H3MEPEHUUM  Ha
MOJUTOXKE C MYJIBTUCIOEM KOMOWHAIIUU

RT

nF

OMOJIOTMYECKOT0 MaTephalia Ha TOBEpXHOCTH
TIOJIJIOKKH, TaK KaK OT crioco0a 3aKperuieHus Oyaer
3aBUCETh YyBCTBUTEIHLHOCTH OMOCEHCOPa M KAUeCTBO
ero m3MepeHnidi. B manHoi paboTe mcmonp30BaHa
texHomnorus layer-by-layer mpu koropoii mpoTuBoIo-
JIO)KHO 3apsDKEHHBIE MOJMANEKTPOIUTEI 00pa3yroT
MYJIBTUCIION Ha IOBEPXHOCTHU ITOHJIOXKKH. B
KauecTBe HOCUTEIIS TSI UMMOOWIIN3AIIUH UCTIONB30-
BaJI1 MIPUPOAHBIC IMOJHUMEPHI, CBOMCTBA KOTOPBIX
MaKCHMaJIbHO TIPHOJIMKEHBI K €CTECTBEHHBIM YCIIO-
BUSIM U SIBJIAIOTCSA IMaAsmuMu 11 pepmenta. s
UMMOOMIM3alK  (pepMEHTa HCIIOIb30BAJIM  J1BA
BapHaHTa MYJIbTHCIIOEB: B TIEPBOM — KOMOHWHAIHS
«XWTO3aH-AJIbI'MHAT HATPU», BO BTOPOM — «XHUTO-
3aH-HaTpHiKapOokcuMeTHeuTro03a (KMLI)».

ITo ypaBuenuto Hepucra (3) paccumtanu
3HAYEHHE JIEKTPOIHOTO MOTEHIIMANA TS OKHCIIH -
TEITbHO-BOCCTAHOBUTENBHON PEAKIINH Pa3IIOKECHH
HEepEeKUCH BOJIOPO/a.

a(Red)
a(0x)

©)

F — ancno ®apanes, pasHoe 36500 Kn/mois;
N — YHUCIIO MOJICH 3JEKTPOHOB, YYaCTBYIOUIHX B
nporecce.

8,31x310 0,0016
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- ]
2+96500 | 0,0042

«xutozaH-KML]» wumenun Oombimoit  pazbpoc
JaHHBIX, 4YTO IIO3BOJIMJIO CHENaTh BBIBOA O
HELlEeNecooOpa3sHOCTH  NPHUMEHEHHWs]  JaHHOH

KOMOWHAIIMU UIT MMMOOWIH3au  (epMeHTa.
PesynpTaThl  M3MepeHHMI HAa  TOMJIOXKKE C
MYJIBTHCIIOEM KOMOMHAIUU «XUTO3aH-aJbrHHAT
HATpPUsD» TTOKa3aHbI HA PUCYHKE 7.
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O6paszel,

-400
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OneKTpoAHbIi noTeHuuan, MB
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-700-

A — KoHTpOITB («HMIeaNbHBIE YCIOBHS»); B — Tectupyemas nmoamoxka;
C — tectupyemast mogyoxka ¢ CdSOs; D — tectupyemas nomnokka ¢ Pb (NOs).

Pucynok 7 — TToka3zateins 3JIeKTpOJHOTO MOTEHIIHAa B oOpa3iax

Kak BugHo w3 pucynka 7, dakrtudecku
MOJIYYEHHbIA TOKa3aTeNlb 3JIEKTPOAHOrO IOTEH-
nyajia peakiuu, MPOBOJMMON Ha TOJIUMEPHOH
MOJUIOKKE C HMMMOOWIM30BAHHBIM (PEPMEHTOM
HEMHOI'0 HHUXKE, YEM BBIBEJICHHBIM TEOPETUUYECKU
BO3MOXKHBIA. Pa3HuIla He3HauWTelIbHAs WM HaXo-
JIUTCA B TIpeAeNiax JOMyCTUMOro 3Ha4eHus, T.K. B
X0J1€ SKCIIEPUMEHTA YaJ0Ch BBIBECTH CUCTEMATHU-
YECKYI0 3aBHCHUMOCTb aKTHBHOCTH (pepMeHTa OT
BO3/IEUCTBUSI KOMIIOHEHTOB CPEJIbI.

Jlis  akKTHMBHOTO OTKJIMKAa (epMEHTa Ha
BO3JICHCTBHE HHTUOUTOPOB CIIEAYET HAHOCUTE €TI0

B KOHIleHTpaiuu, paBHoil 0,1 v/mn ¢ocdaTHOrO
oydepnoro pacrBopa. JJo3zumerpom Hanocum 0,01
MJI pactBopa (epMeHTa Ha OTKPBITYIO SYEHKY
OomoceHcopa u moacymmBaeM. DepMEHT aire3u-
pyETcs Ha siYeiKe MOIJI0KKN TaTUHKa.

3aTeM MPOBOMWIM HMMOOMIH3ANUI0 (ep-
MeHTa. JlaTuMk ¢ TojACYIIeHHBIM (hepMEeHTOM
MOOYEPEHO TMOTPY)KaH B TOJIOKUTEIBHO 3aps-
JKEHHBIA U OTPUIIATENBHO 3apSKEHHBIN TTOJINJIEK-
TPONUTHL | '0TOBMIM Bapuarmy ¢ HaHeceHueM 1-ro,
3-x, 5-tH, 7-Mu ¥ 9-TH OHCIIOEB 10 00pa30BaHUs
TJIOTHOM MYJIBTHCIIOEBON MEMOpPaHBI.

KonmnyectBo HaHeCeHHbIX croes

-150 o
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PI/ICyHOK 8 — 3aBHCHMOCTD BETHYMHEI OJIEKTPOAHOI'O MOTEHIIHMAJIa OT KOJIMYECTBA HAHECEHHBIX CJIOCB ITPU
I/IMMO6I/IJ'II/13&LII/II/I KOM6I/IHaL[Heﬁ «XWUTO3aH-aJIbITMHAT HATPUSD)

Kax mokazano ©Ha pucynke 8, mpu
YBEIIMYEHUH KoiudecTBa OucioeB nmo 7 u 9 -
HaOIOTAMCh HU3KHE TOKa3aTeld 3JEKTPOIHOr O
noreHuana -152 mB u -264 MB cooTBETCTBEHHO,
BEPOSATHO, IO MPUYHHE TOTO, YTO C yBEITHMYECHUEM
TOJIIMHBI MEMOpaHbl orpaHuYMBaiIachk MU dy3us
MOJIEKYJl cyOCcTpaTta W MPOAYKTa K IOBEPXHOCTH
Hocutend. B oOpasmax ¢ ¢epmMeHTOM, UMMOOU-
JIU30BaHHBIM 5-10 W MeHee OWCIOSIMU OTMEYEH
JIOCTATOYHO BBICOKHH 3JIEKTPOJHBIA MOTEHIIHAI -
432 mB u Brime. Ho, mpu sTom - B obpasnax c
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KOJIMYECTBOM OHMCI0EB MEHBIIE 5 — HAOIIOHAIOChH
BBIJIEIICHIE HE3HAYUTEILHOIO KOJIMYECTBA OeEJIKa.
OKCIIEpUMEHTAIBHO YCTaHOBIIEHO, YTO 00PAa3Ibl C
5-10 OHMCIOSIMH  IIOKa3bIBAIOT  HANEXKHOCTH
MMMOOHIN3aIUN bepmeHTa 5 BBICOKHI1
BIICKTPOHBIN TOTEHIHAIT.

3axnrouenue, 6616006l

B pesynbraTe 3KCIepUMEHTANBHBIX HCCIIE-
JOBaHMM B KayecTBe TecT OOBbeKTa Ui
00HapPYKEHUS COJIEH TSDKEIBIX METAJNIOB B MOJIOKE
BEIOpaH (DepMEHT — KaTana3a ¢ ONTHMalbHOU
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koHrentparmerd 0,001 r s co3maHus
OMOCEHCOPHOI CHCTEMBI.
Hns  ummoOunm3auunu  ¢epMeHTta  Ha

MOBEPXHOCTH TOAJIOKKH MPU CO3JaHUU (epMEHT-
HOro OMOCEHCOpa MpUMEHEHa TeXHONorus layer-
by-layer, mpu KoTOpOI POTHUBOIOIOKHO 3apsi-
KEHHBIC TIOJIMAIICKTPOIUTEl 00pa3yloT MYIBTHUC-
JIOU Ha TIOBEPXHOCTH TOJUIOKKH C 5-F0 OUCIIONHOMN
KOM6I/IH3HI/ICI7[ «XUTO3aH-AJIbI'MHAT HATPHUSI».

depMeHTHBIE OMOCEHCOPHI, CO3J[aHHBIE Ha
ocHoBe TexHonmoruu layer-by-layer, pexomen-
AYCTCA TNPUMCHATH 1A KOHTPOJIA KadeCTBa
MOJIOKa  DKCIPECC-METOJIOM M OOecredeHus
0€30MacHOCTH MOJIOYHBIX MTPOILYKTOB.

DuHAHCUPOBaHHE

CraTbst onmyOJHMKOBaHa B paMKax TpaHTO-
Boro ¢uHancupoBanus AP09260805 «Pazpaborka
OroceHcopa sl ONpeNeNieHus] BBICOKO KyMYJIsi-
THUBHBIX KCEHOOMOTHMKOB B MOJIOKE M MOJIOYHBIX
MPOIYKTaX Ha OCHOBE PEruOHAIBHOIO MOHH-
TOpUHTA 0€e301macHOCTH IMUIICBBIX ITPOAYKTOB).
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IMPROVEMENT OF MEAT PRODUCT TRACEABILITY SYSTEM
USING DIGITAL TECHNOLOGIES
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This research work addresses the issue of enhancing the effectiveness of the meat product traceability system
using modern digital technologies. In the context of increasing demand for food safety and minimizing risks to
consumer health, ensuring accurate and reliable traceability of the origin, production conditions, and storage of meat
products has become a crucial aspect. The aim of the study is to create an integration between the meat product
traceability system and contemporary digital technologies. During the work, an analysis of existing problems and
shortcomings in the current traceability system is planned, as well as an exploration of experiences from other
industries where digital technologies have been successfully implemented to ensure transparency and data
authenticity. In analyzing technological risks, all possible types of threats were considered. The sources of danger
include incoming raw materials, the technological line of semi-smoked sausages, and their storage. The use of digital
technologies allows for continuous data monitoring using Wi-Fi, combined thermometers, and quality logs. It is
anticipated that the implementation of such a system will significantly reduce risks, improve product tracking, and
enhance consumer trust in the quality and safety of meat products. The outcomes of this research will be valuable for
food industry enterprises, regulatory bodies, and the scientific community that are striving to improve the control and
traceability system of food products, utilizing cutting-edge digital innovations.

Keywords: digital technologies, meat products, quality, HACCP (Hazard Analysis and Critical
Control Points), traceability.

HUAPPJbIK TEXHOJTOI'MAIAPIbI MAWJTATTAHBIII ET OHIM/IEPTH
KAJATAJIAY KYUECIH XETLIIPY

M.C. CEPUKKBI3bI*, */I.K. BAJIEB, /. 5. BJIAXOBA-BAHI'EJIOBA

(l AJIMaTBI TeXHOJIOTUSJIBIK YHUBepceuTeTi, 050012, Anmartel K., Teje 6u k-ci, 100
2 Taram TexHosIorusichl yuuBepcuterti, 4002, Ilnosaus K., Mapuua 6y1bBapsl, 26)
ABTOP-KOPPECTIOHICHTTIH AJIEKTPOH/IBIK TTotTackl: Mira.serikkyzy@mail.ru*

byn 3epmmey scymoicel 3amanayu yuppuvlK mexHonozuanaposl K0ai0ana omolpoin, em oHiMOepin Gaxbliay
Jcyiteciniy muimoinizin apmmeolpy Macenecine apHanzaH. A3vlK-myniKk Kayincizoizin Kammamacwvls emy xHcoHe
MYmMbIHYUbLIAPObIH 0eHCAYIbIZbIHA KAYIN-Kamepoi azaiimy Kaxcemminiziniy apmyst H#ca20aiblnoa em oHiMOepiHiy
wiblzy meziH, OHOIpic HCAZOAUNAPBIH HCIHE CAKMATYbIH 0271 HCIHe CeHIMOI GaKbLiayobl KamMmamacwl3 emy Hezizzi
acnekm 0onvin mMaowvladsvl. 3epmmeyoit; MaKcamol-em OHIMOEPi MeH 3aMaHayu UUPDIbIK HEeXHON02UANAPOb
oaxvLnay ocyileciniy, unmezpayuacvln Kypy. Kymoic oapwvichiHOa azeimMoazel Kaoazanay ducyiecinoezi oap
npoonemanap mMeH KeMwinikmepoi manoay, cOHOA-aK, 0epeKmepoiy, aulblKmulzbl MeH OYPbICHIbIZbIH KAMMAMACHL3
emy yuiiH yupavlK mexHonozuanap commi eHzizinieen 6acKa cananapovly maxcipubecin 3epoeney Hcocnapianyod.
Texnonozuanvlk mayekenoepoi manoay Kesinoe Kayinmepoiy 6apnvlk MymKin mypiaepi Kapacmoipovinovl. Kayinminix
K63i peminde Kipic wiuKi3amol HcaHe HCapmuliall bICHAIZAH WYHCOIKINAPObIY, MEXHOI0ZUATBIK HCENICT HCIHE OHbl
cakmay keamipineen. Lugpnvix mexnonozusanapovt naindanany Wi-Fi, apanac mepmomempnep sncone cana
HCYPDHAIBL APKbUIBL OepeKmepoi y30iKci3 Oakxvuiayza MYMKIHOIK Oepedi. Mynoaii xcylieHi eHzizy mayekenoepoi
aiimapnvlKmaii a3aimyza, OHIMOI 6aKbLIAYObl HCAKCAPMY2A HCIHE MYMBIHYUbLIAPObIH enl OHIMOepiHiH canacbl MeH
Kayincizoizine 0ezen ceHIMIH apmmulpy2a MyMKIHOIK 6epedi den Kyminyde. bByn zepmmeyoin Hamusicenepi anoviHzol
Kamapavl 4u@pavlK UHHOGAUUANAPObl NATIOANAHA OMBIPbIN, A3LIK-MYIK OHIMOepiH Oaxvliay dHcoHe Kadazanay
Jcyilecin Hceminodipyze YMmoliamovlH mMAmMaxK OHEPKICifi KICInOpuIHOApbl, pemmeyuti OpeaHoap HcoHe 2bLIbIMU
K02amoacmulK, yuiiH naioansvt 601a0bsl.

Heri3ri ce3aep: caHABIK TeXHOJIOTUsIIAP, eT oHiMaepi, canma, HACCP (Toyekenaepai Tanmay soHe
CBIHM 0aKbLIay HYKTeJepi), 0akbLiay.
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COBEPUIEHCTBOBAHME CUCTEMBbI ITPOCJIEZAKUBAEMOCTU MACHBIX
MPOJYKTOB C HCIIOJIb30BAHUEM IIU®POBbIX TEXHOJIOI Ui

M*.C. CEPUKKBI3bI*, *]]. K. BAJIEB, */1.b. BIAXOBA-BAHI'EJIOBA

(‘AnmaTunckuii TexHoJd0rHYecKuii yuusepentet, Kazaxcran, 050012, r.Anmarsi, Toje 61 100
ZYHHBepCI/ITeT NHUIEeBBIX TexXHOoJa0ruil, boarapus, 4002, r. IlioBaus, oOyasBap Mapuua, 26)
DIeKTpOHHAs OYTa aBTOpa KoppecnonaeHTa: mira.serikkyzy@mail.ru*

Mannaa uccnedosamenvckas paboma noceauieHa npoodieme NOGbIUEHUA IPPeKkmueHocmu cucmemol
RPOCIEHCUBACMOCINU MACHBIX HPOOYKMO8 C RPUMEHECHUEM COBPDEMEHHBIX Uudposvix mexuonozuil. B ycrosusx
yeenuuuealowiencs NOMpPeoHOCmu 6 00ecCneYeHuU Ge30nACHOCIU NUWEELIX RPOOYKIO06 U MUHUMU3AUUU PUCKOG 015
300p06bst nompedumerneii, odecnevyenue MOYHOU U HAOEHCHOU RPOCIEHCUBACMOCHU NPOUCXOIHCOCHUS, YCAOBUIL
HPOU3600CMEA U XPAHEHUU MACHBLIX RPOOYKMOE CHAHOSUMCA Kitouesbim acnekmom. ILlenvro uccnedosanusn
ABNAEMCA CO30AHUEe UHMEZPAUUU CUCTEMbL NPOCIEHCUBAEMOCHIU MACHBIX HPOOYKMOE U COBPEMEHHBIX UYUPPOosbIX
mexnonozuil. B xode pabomut nranupyemcs ananus cywecmeyiomiux npooaem u HeOoOCmamKos 6 meKyuieil cucmeme
RPOCNIEHCUBACMOCIU, 4 MAKICE U3YUeHUe Onbima Opyzux ompacieil, 20e Yugpoessvle MEXHON02UU YCREUIHO 6HEOPEHbL
ons obecneuenus npospaunocmu u oocmoseprocmu oannvix. Ilpu ananuze mexwnonozuueckux puckos oOwviiu
paccmompensl 6ce 603MOIHCHbBIE 8UObL Y2po3. B kauecmee ucmounukoe onacnocmu npusedenvl 6xoosauiee covlpbe
MEXHOI0ZUYeCKaAsl TUHUSL NOJYKONYEHHBLIX Konoac u ezo xpanenue. Hcnonvzoeanue uugposvix mexmnonozuii
n03680./151€M 6€CMU HENPEPLIGHBLIL MOHUMOPUHZ OaHHbIX ¢ npumenenuem Wi-Fi, KomoOunuposannvix mepmomempos
u scypuan Kavecmea. Oxicuoaemcs, 4mo 6HeOpeHuUe MAKO CUCHEMbL NO360JIUN CYUECMBEHHO CHU3UMb PUCKU,
VAyHuWUms Omciedncuganue RPOOYKUUU U NOGBICUMb 006epue CO CHOPOHbL nompedumeneii K Kauyecmey u
be3onacnocmu MACHBIX npooykmos. Pesynemamul 0annozo uccnedoeanus 0yoym none3nvl OnA npeonpuamuil
RUULEBOII  NPOMBIMIIEHHOCIU,  DPEYIAMOPHbIX OP2AHO8 U  HAYUHOZ0  COODWeCmed, CHMpPEMAWUXCA K
COBEPUIEHCMBOBAHUIO  CUCHIEMbl  KOHMPOAA U HPOCIEHCUBACMOCHU  HNPOOOBOTIbCHEEHHOI  RPOOYKUUU  C
UCHONBb308AHUEM NEPEOOBLIX YUPPOBHIX UHHOBAUUIL.

KnroueBble cioBa: uudpoBble TEXHOJOTHH, MsCHBIe NPOAYKTHI, KkadecTBo, XACCII,
NMPOCIEKUBAEMOCTb.

Introduction Kazakhstan, this system is represented by the

Starting from July 1, 2013, the Technical following standards: ST RK 1179-2003 «Quality
Regulation of the Customs Union TR CU 021/2011 Systems. Quality Management of Food Products
«On Food Safety» came into effect. Compliance Based on HACCP Principles» and ST RK ISO
with the requirements of the Technical Regulation 22000-2019 «Food Safety Management Systems.
of the Customs Union 021/2011 «On Food Safety» Requirements for Organizations in the Food
is mandatory for any food enterprise operating Chain». ST RK  1179-2003 establishes
within the territory of a member country of the requirements for Food Safety Management
customs union, including the territory of the Systems (FSMS) based on the seven principles of
Republic of Kazakhstan. One of the mandatory HACCP. In fact, it is a management system
provisions of TR CU 021/2011 'On Food Safety' is focused solely on Critical Control Points (CCP).
the  requirement for the  development, ST RK 1SO 22000-2019 is an extended standard
implementation, and maintenance of procedures that, in addition to the core HACCP principles,
based on HACCP (Hazard Analysis and Critical includes requirements concerning information
Control Points) principles. The most effective way exchange and preliminary condition programs.
to demonstrate compliance with this requirement of This means control is exercised over the entire
TR CU 021/2011 'On Food Safety' is to possess a production chain. Furthermore, an integrated
HACCP system certificate [1]. HACCP serves as a FSMS model can be considered based on the
fundamental tool in ensuring quality and safety in international standard FSSC 22000 (Food Safety
global practice, consisting of seven principles System Certification Standard). This standard
outlined in Codex Alimentarius documentation, encompasses requirements from 1SO/TS 22000-
EU Directive No. 852/2004, 1SO 22000-2007 2007, ISO/TS 22003-2007, ISO/TS 22002-1-2009,
standards, BRC Global Standard Food, IFS Food, and certain additional requirements.
SN NS-1SO 31000:2009, and other sources. "In the As of today, another key factor in production
legislative framework of the Republic of is the enhancement of food product quality and the
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provision of data in digital format. This involves
creating an informational environment that
considers society's need for obtaining accurate
information about product quality.

The experience of foreign countries includes
a range of studies involving digital technologies.
For instance, a sensor-based network architecture
utilizing Internet of Things (loT) components,
autonomous embedded modules, and radio-
frequency identification tags (RFID) has been
employed. The 10T idea gained prominence in the
year 2000, with the development of the Auto-ID at
MIT and the subsequent market research reports. In
loT, these systems communicate, perceive, and
connect with internal & external state embedded
technologies [2]. RFID is one of such pervasive
technology which is now increasingly utilized in
food logistics, supply chain management, cold
chain monitoring These technologies automatically
collect data covering the entire lifecycle of a food
product and all factors affecting its chemical
composition [3]. In China, a pilot project based on
the Internet (Radio) network was introduced, with
integrated advanced technologies of service-
oriented architecture, global identification,
syntactic analysis, and electronic pedigrees for
agricultural products [5].

A recent technological advancement involves
the revolutionary breakthrough in decentralized
information technology known as Blockchain [6].
This technology offers a traceability system for food
supply chains, enabling the real-time tracking of food
products using HACCP principles, blockchain, and
the Internet network. It establishes an information-
sharing platform for all participants in the supply
chain, fostering principles of openness, transparency,
neutrality, reliability, and security. Furthermore,
there's a growing adoption of sensor technologies to
ensure the safety and quality of food products. This
includes the use of temperature sensors for
monitoring the cold chain and sensors for other
critical parameters like humidity and light [5].

Moreover, most of the sensors used record
data, which is subsequently employed to identify
the causes of quality issues. However, the
utilization of wireless sensors, especially
Bluetooth, Zigbee, Wi-Fi, and GPRS, is still in its
infancy. Furthermore, a majority of chemical
sensors ce3iH KocbIHBI3 and biosensors, as well as
chips, are also in the experimental stage of
development [7].

The definition of traceability is provided in
Technical Regulation 021/2011 "On Food Safety
The aforementioned technologies provide an
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excellent opportunity for participants in the product
lifecycle to conduct monitoring, control, planning,
and optimization of business processes remotely
and in real-time through the Internet, based on
virtual objects.

The aim of the research is to enhance the
traceability system in the production of semi-
smoked sausages using digital technologies.

Materials and research methods

Research Object:

The research is conducted on the
technological process of producing semi-smoked
sausages with vegetable additives.

Research Method:

The risk analysis employs a method of risk
analysis considering probability and severity. To
determine control points and corrective methods,
the «Decision Tree» method is utilized.

Methodology:

Risk Identification: Initially, potential
hazards and risks are identified at wvarious
production stages, including biological, chemical,
and physical aspects.

Risk Analysis: For each identified risk, an
assessment is made of the probability of its
occurrence and the severity of consequences.
Special attention is given to control points where
risks can be minimized.

Documentation Development: Specifica-
tions, instructions, work sheets, and data recording
forms are created. These documents help establish
standards and transparent procedures.

Implementation of Monitoring Methods:
Modern information technologies, sensors, and
sensory devices are introduced for continuous
monitoring of production parameters.

Data Recording and Analysis: The state of
the products and production is regularly
documented. The collected data is analyzed to
detect anomalies and issues.

Self-assessment and Correction: Regular
self-assessment of system effectiveness s
conducted. If weaknesses are identified, adjust-
ments are made to the methods.

Results and their discussion

In the process of identifying and assessing
technological risks associated with the production
of semi-smoked sausages, a comprehensive catalog
of potential hazards spanning microbiological,
chemical, and physical aspects was created.
Through the utilization of risk analysis and the
implementation of determination algorithms, we
pinpointed Critical Control Points that have a
significant impact on both the quality and safety of
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the sausages (Table 1). To reduce their number,
CCP were combined according to the following
rules: «control is performed by a single responsible
person at one workstation; control of a single
parameter is conducted using one methodology
(different operators are possible)». As a result,
CCP-1 «Incoming Inspection» and CCP 2-5
"Production and Storage of Semi-Smoked
Sausages" are established (Table 2).

Temperature is a crucial factor in the growth
and proliferation of microorganisms, exerting a
direct influence on the quality of products and
consumer health. Therefore, to ensure safety,
temperature monitoring and the continuous cold
chain are imperative For this purpose, temperature
control is carried out during the reception,
production, and storage of products. When
monitoring the temperature of food products during
reception, production, and storage, it is especially

Table 2. Consolidated CCP summary table

important for the measuring instruments used to
provide consistently stable results. Even the
slightest deviation from specified parameters poses
a threat to the safety of food products.

The application of digital technologies
enables real-time acquisition and control of
temperature and humidity values, which are
automatically = measured and  continuously
documented.

Employing WiFi loggers, which can
strategically  positioned within  refrigeration
chambers and equipment, represents a vital aspect
of information technology utilization. Temperature
and humidity readings are transmitted for storage
in the Cloud. In the event of deviations from the set
limits (critical threshold), emergency notifications
are automatically sent SMS or email to mobile
modules for operators

Ne Name of the Initial CCP | United CCP Factor to consider
technological operation number number
1 | Reception Department 4 CCP1 number of MAFFanM,
sulfite-reducing clostridia
2 Preparation of raw 5 CCP2 number of MAFFanM,
materials sulfite-reducing clostridia
3 Ripening 6 CCP3 number of MAFFanM,
sulfite-reducing clostridia
4 Smoking 7 CCP4 number of MAFFanM,
sulfite-reducing clostridia
5 Save 8 CCP5 number of MAFFanM,
sulfite-reducing clostridia

A WiFi logger data system allows
measurement results to be accessed from anywhere
and through any device (PC, smartphone, or tablet).
For temperature measurement, a combined infrared

and penetration thermometer is recommended.
This type of thermometer enables non-contact
scanning of individual products or entire packages,
which is very convenient during product reception.

All measured values are presented in the
form of a table or graph and can be imported into a
report, and subsequently shared via email in PDF
or Excel file formats. The application of digital
quality  technologies  enables  continuous
monitoring of Critical Control Points (CCPs) and
reduces the risk of hazards.

Conclusion

The present research is dedicated to
enhancing the traceability system of meat products
using modern digital technologies. The primary

objectives of the research were to develop
integration between the traceability system of meat
products and contemporary digital technologies, as
well as to analyze issues within the current system
and draw from successful digital innovation
integration experiences in other industries.

Through a comprehensive examination of
technological risks within the semi-smoked
sausage production process, potential hazards
spanning biological, chemical, and physical
domains were identified at different production
stages. Utilizing risk analysis methodologies,
Critical Control Points (CCPs) were pinpointed,
exerting significant influence on product quality
and safety. By streamlining their quantity, CCPs
were  established, encompassing incoming
inspection and semi-smoked sausage production
stages.
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Table 1. Exploration of Technological Risk Factors Associated with Semi-Smoked Sausage Production

Operation Managed Factors to take Precautionary measures
manifestations into account
when
assessing risks
1 2 3 4
Intake Sensory Chemical, Supplier evaluation;
characteristics; physical, Documentation verification;
microbiologic Raw material temperature inspection;
al Vehicle condition assessment upon receipt;
Incoming inspection of each raw material batch.
Preserve Supporting paperwork Microbiologic Temperature monitoring;
al Shelf life assessment;
Sanitary condition inspection of the warehouse.
Preparation Organoleptic Physical, Compliance with sanitary and hygienic
of raw indications microbiologic requirements for personnel; compliance with
materials al sanitary and hygienic requirements.
Cookingthe Technical and Main raw Compliance with the requirements for washing
minced sanitarycondition of materials: and sanitary and hygienic treatment of equipment
meat equipment and dishes; compliance with the parameters of
conducting a technological operation.
Cutteriza Equipment condition; Microbiologic Compliance with the requirements for washing
tion al, physical and sanitary and hygienic treatment of equipment;
compliance with the parameters of technical
operations; control the duration of cupping;
raw material cooling temperature control;
control the amount of water added.
Ripening quality of finished Main raw Compliance with the requirements for washing
mincedmeat materials: equipment, dishes and sanitary and hygienic
treatment; Compliance with the parameters of the
technological operation; compliance with personal
hygiene requirements at the enterprise; pressure
control in the syringe for filling.
Continuation of the table
1 2 3 4
Cooking Heat treatment; Microbiologic Compliance with the requirements for washing
sanitary condition of al equipment, dishes and sanitary and hygienic
equipment; treatment; compliance with the parameters of the
shell integrity; technological operation; compliance with personal
cooking temperature; hygiene requirements at the enterprise;
cooking duration; pressure control in the syringe for filling;
Refrigera Monitoring storage Microbiologic Adherence to equipment and dish washing and
tion conditions and durations; al hygiene standards;
Assessing product quality Temperature monitoring within the thickness of
throughout storage; the Baton;
Cooling duration control; Supervision of cooling duration;
Temperature control during Monitoring of cooling temperatures.
cooling and storage;
Equipment sanitation
inspection;
Temperature assessment
within the bread's interior.
Conveya Thermal conditions; Microbiologic Inspection of finished product quality per
nce al, chemical regulatory documents; Assessment of vehicle
condition during product shipment; Verification
of accurate completion of required
documentation.
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Temperature plays a crucial role in the growth
and proliferation of microorganisms, influencing
product quality and consumer health. Therefore,
temperature control and the cold chain are essential
aspects of ensuring product safety imperative. The
application of digital technologies enables continuous
real-time monitoring and control of temperature and
humidity. WiFi loggers automatically measure and
record temperature and humidity readings, with
emergency notifications sent to operators in case of
exceeding established limits.

The use of WiFi sensors allows data
accessibility from any location and device,
ensuring continuous control over CCPs and
reducing the risks of hazardous situations.

In this manner, the implementation of digital
technologies not only enhances monitoring and
control efficiency but also elevates the level of
safety and quality in meat products. This approach
instills consumer confidence and trust in the
product's integrity.

Funding information: The materials were
prepared within the framework of the "Zhas
Galym" project within the scientific and technical
program AP15473123 "Digitalization of the
traceability system of meat products to improve the
quality of semi-smoked sausages during long-term
storage™ of the budget program 217 "Development
of Science" subprogram 102 "Grant financing of
scientific research" of the Ministry of Science and
Higher Education of the Republic of Kazakhstan
for 2022-2024.
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FATTY ACID COMPOSITION OF SOFT WHEY CHEESE

G.N.ZHAKUPOVA , T.CH.TULTABAYEVA , A.T. SAGANDYK ¥ *, B.KALEMSHARIV .
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(NCJSC «S.Seifullin Kazakh agrotechnical research University»,
Kazakhstan, 010000, Astana, 62 Zhenis avenue)
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Due to the existing environmental and economic situation, there is a tendency to produce new food products
with a balanced composition and beneficial properties for the human body. In this context, new groups of products
are appearing on the market, whose composition and properties differ from the standards. The key factor for the
nutritional and biological value of products is again the fatty acids, which consist of saturated and unsaturated acids.
Saturated fatty acids are carbon chains with a number of 4 to 30 or more atoms, found mainly in animal fats. Their
function is to saturate the body with energy. Excessive saturation with fatty acids leads to a disturbance in fat
metabolism and an increase in blood cholesterol levels. Unsaturated fatty acids are part of the components of cells and
tissues, provide growth and metabolism, as well as the elasticity of blood vessels. The studied soft whey cheese was
made from whey and is a new product of the dairy industry. In this work, the indicators of soft whey cheese such as
proteins, fats, moisture, dry matter as well as fatty acid composition of the product are studied. From the analysis
results, it is found that the product contains unsaturated fatty acids and its lipid composition has an optimal balance.

Keywords: whey soft cheese, nutritional value of cheese, whey, fatty acid composition of soft
cheese, saturated fatty acids, unsaturated fatty acids.

JKUPHOKHUCJIOTHBIA COCTAB MATKOT'O CHIBOPOTOYHOT' O ChIPA

I'"H JKAKYIIOBA, T.Y. TVJITABAEBA, A.T. CAFAH/[BIK* ,
b.KAJIEMIIIAPUB, A.b.HYPTAEBA, 3.C.TOPEI'EJ[/]]

(HAO«Ka3axckuii arporexHu4eckmii uccjieaoBarejbckuii yuuepcuteT uMeHu Cakena Ceiipynnuna
Pecny6auxa Kasaxcran, 010000 r.Acrana, np.’Kenic 62.)
DJIeKTpOHHAsS 1T0YTa aBTOpa KOppecloHaeHTTa: assema.bukeyeva@gmail.com™

H3-3a cywiecmeyroujux IK0102U4ecKux, IKOHOMUUECKUX CUMYAUUIL NOABIAEMCA MEeHOeHUUA ROmPedHOCmU
6 npou3eoocmeée HO8bIX NPOOYKMO8 RUMAHUA CO COANAHCUPOBAHHBIM COCMABOM U NOJIE3HLIMU C8OLICEAMU 0714
opzanusma uenoeexka. B ceazu ¢ uwem Ha povlHKe NOAGNAIOMCA HOGble ZPYHNbI NPOOYKMO8 C OMAUYHBLIMU OH
cmanoapmoe cocmagom u ceoiicmeamu. Knwuesvim ¢pakmopom numamenvHoli u 0Ouono0zuuecKoil yeHHOCmMu
RPOOYKMOE AGNANMCA HCUPHbIE KUCTIOMbl, KOMOpPble COCHOAM U3 HACLIUWEHHBLIX U HEHACLIUWEHHBIX KUCTIOM.
Hacoliuennvle y3cupHvle KUCI0mbl RPeOCmMaesiaiom coooil yzinepoonvie Wenouku ¢ 4uciom amomos om 4 0o 30 u
0onee, Komopule cO0ePHCAMCA 6 OCHOBHOM 6 IHCUGOMHBIX Mcupax. Hx (ynkuua sarxnwuaemca 6 HacvlujeHUU
opzanusma Inepeueil. Ypeamepnoe HacvlujeHue HCUPHHIMU KUCIOMAMU RPUGOOUM K HAPYUIEHUIO HCUPOBO2O 0OMEHA
U ROGBILUIEHUIO YPOGHSA X0lecmepuna 6 Kposu. HenacvluieHHble sHcupHble KUCTOMbL 6X00AM 8 COCINAE8 KOMHOHEHM 08
KJIemoK u MmKaHell, 00ecneuusaom pocm u 00OMeH eeujecms, a makxyice INACHMUYHOCIb KPOBEHOCHBIX COCYOO08.
Hccenedyemolit MazKuil cbl6OpOMOUHbBIIL CblP Obll U320MO6IEH U3 MOJIOYHOU CblGOPOMKU U AGAEHCA HOBHIM
RPOOYKMOM MONOUHOU NpOMbIULIeHHOCMU. B 0annoit pabome usyuaiomcsa nokazamenu MazKozo Cbl60POMOYHOZ0
cvlpa, makue KaKk 0eiKu, HCUpbl, 61AHCHOCHIb, CYX0e 8eU{eCEo, A MAKHCe HCUPHOKUCIOMHBLIL COCMA8 nPooyKma.
Ilo pesynomamam ananuza ycmanHo61€eHO, YMO RPOOYKH COOEPIHCUN HEHACLIUEHHble HCUPHble KUCIOmbl, 4 €20
JIURUOHDBLIL COCIMAB UMeem ONMUMANbHBLI 0ANAHC.

KiaoueBble cioBa: CBIBOpOTO‘—lHLIﬁ MSTKHI CbIPp, nMIEeBasi NIE€HHOCTb CbIpa, MOJIOYHasA
CbIBOPOTKA, )KPII)HO-KHCJIOTHBIﬁ COCTaB MATI'KOI0 CbIpa, HACBIIEHHbIC )KUPHbIC KUCJI0TbI, HCHACBIIIICH-
HbIC )KUPHDbIC KHUCJIOTBI.
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"KYMCAK CAPBICYbBI BAP IPIMIIIKTIH MAW KbIIIKbLIBIHBIH KYPAMBI

I'H JKAKYIIOBA, T.Y. TYJITAFAEBA, A.T. CAFAH/IPIK*, b.KAJIEMIIIAPUB,
A.5.HYPTAEBA, 3.C.TOPET'EJI/]]

(KeAK «C.Ceiidpynnun areinaarbl Kazak arporexHuKaJbIK 3epTTey YHUBEPCHTET,
Ka3zakcran Pecmyomukacsel, 010000, Actana K., JKeHic 62 TaHFBLIBI)
ABTOP-KOPPECTIOHICHTTIH 3JEKTPOH/IBIK MoIITackl: assema.bukeyeva@gmail.com*

Konoanvicmazol 7K0102UANBIK, IKOHOMUKATIBIK HCAZ0QUNAPA OAUIAHBICIbL A0AM A23ACbLIHA MeHOecmipinzen
Kypamsl MeH naiioanvl Kacuemmepi 6ap yHcana mamax, OHiMOepin OHOIpyze 0ezeH Ka)3cemmiiik meHoeHyusacol naiioa
0o0n1a0vb1. Ocvizan 0aiNAHBICIBL HAPBIKMA CMAHOAPMMAPOAH 032eule Kypamvl MeH Kacuemmepi 0ap jcana OHiM
monmapul naiida 601a0vl. O3 Ke3ezinoe, MAAMHBLIH MAAMOBIK HCIHE OUONOUANBIK KYHOBUIbIZbIHbIY, He2i32i
Kpumepuili KaHbIKKAH JCoHe KAHBLIKNAZAH KblMKbUIOAPOAH MYPAmblH MAil KblUKbLI0apbl 00716ln maowvliaosl.
Kanvikkan maii Kouukplioapel-4-men 30-2a Oeiiin Hemece 00aH 0a Kon amomoapvl 6ap xKemipmezi mizoexmepi,
Jcanyapnapoan anvinamul maiiiapoa oaceim. Onapoviy poi 0eHeHi IHEPZUAMEH KAHBIKMbIPY 001bln madwliaobsl.
Mait KbluKbL10apBIHBIY ADMBIK KAHBIZYbL MAl AIMACYbIHBIH OY3bLIYbIHA HCIHE KAHOAbL XO0eCMEPUH OCeH2elliHIH
Jrcozapolnayvina akenedi. Kauviknazan maii Kpluikblioapol sycacyuianap meH minoepoin nemeHmmepiniy KypamovlHa
Kipeoi, 3ammapovly OCyi MeH Memabdonu3Min, mamvlpaaposvly cepnimoinicin Kammamacolz emeoi. 3epmmenzen
scymcear;, Capoicy ipimwizi capeicyobl Konoany apkwiivl OHOIpINOi dcoHe Cym OHEPKICIOIHIH dHcana OHImi 6onbin
maodwinadwl. bByn scymvicma akywvizoap, mainap, vlazan, KEp2axK 3ammap, cCOHOA-ax OHIMHIH Mail-KblUIKbLUT KyPambl
CUAKMBL HCFMCAK, CAPBICYNBIK, IDIMUIIKmiY, Kopcemkiuimepi 3epmmenedi. Tanoay namusicenepi 60iiiHula OHIMHIK
KYpamvlHOa KAHbIKRAZAH MAll KblUWKbLIOAPbl 6ap )HcoHe OHbIH JAURUOMI KYpambvl OHMAillibl mene-meHIOiKKe ue
eKenoizi Kopineoi.

Herisri ce3mep: cappicybl 0ap :kymcak ipiMmrik, ipiMIIiKTiH TaramMabIK KYHABUIBIFBI, CYT
capbICybl, KyMcak ipiMIIIKTIH Maii KbIIIKbUIBIHBIH KYPaMbl, KaHBIKKAH Maill KBIIKbLIIAPDI,
KAHBIKNAaFaH Mai KbIIIKbUIIAPHI.

Introduction commercial milk for processing are obtained when

Every year the situation in the country and in dairies need 2.2 million tons of raw materials. In
the world changes. Dairy production as a source of this regard, it is clear that the development of a
vital products is subject to change due to economic, waste-free technology for dairy products using
political and demographic factors. The demand for secondary waste of dairy products, namely whey,
milk and dairy products, as well as for functional is an urgent task in the modern life [5].
and dietary products, is increasing among citizens In the dairy farming, the range of products
of all ages [1]. In this context, new product groups made from condensed whey, especially soft
are appearing on the market whose composition cheeses, is not very diverse [1]. In this regard, the
and properties differ from the standards. The most development of a resource-saving technology for a
important criteria for the nutritional value and new type of soft cheese from the raw material
biological value of products are, in turn, fatty acids, complex, which includes the main and secondary
which consist of saturated and unsaturated acids. raw materials of the dairy industry, is relevant and
Saturated fatty acids are carbon chains with a economically justified [6-7].
number of 4 to 30 or more atoms, found mainly in In this study, several samples of soft cheese
animal fats [3]. Their function is to saturate the from whey were developed. The aim of the
body with energy [2-3]. investigation is to study and analyze the

According to the framework of the national composition of the obtained samples.
project for the development of the agro-industrial Materials and methods of research
complex of the Republic of Kazakhstan for 2021- The following samples of soft whey cheese
2025, subsidies are provided to processing were selected as study subjects:
enterprises for the purchase of agricultural products - Sample 1 - Soft whey cheese made from
for the production of deep processed products whey, condensed whey and pasteurized whole milk.
(butter, milk powder, hard cheese) [4]. This - Sample 2 - soft whey cheese made from
measure was taken due to a shortage of raw milk condensed whey and skimmed pasteurized milk.
for the production of a sufficient number of dairy The following physicochemical methods
products [5], as only 1.7 million tons of were used in the scientific research:
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1. Determination of moisture content by
drying in a drying oven at a temperature of 105 °C
and by an accelerated method on a Chizhova
apparatus according to State Standard 3626-73 [8].

2. Determination of titrated acidity
according to State Standard 3624-92 [9].

3. Determination of active acidity (pH)
according to State Standard 32892-2014 [10].

4. Determination of protein mass fraction
according to State Standard 23327-98 [11].

5. Determination of dry matter content in
food — State Standart 3626-73 [8].

6. Determination of fatty acid composition
of fat phase by gas chromatography according to
State Standart 32915-2014 [12].

An experimental batch of whey cheese was
produced in the experimental dairy processing
production workshop of S. Seifullin KazATRU
using the developed starter culture.

As a result of laboratory tests, the temperature
of heat treatment of the whey-milk mixture of 60-
65°C and the duration of heat treatment of 15 minutes
were considered optimal, since under these
conditions the maximum amount of coagulation was
achieved to obtain a dense cheese mass.

The technological scheme for the production
of whey cheese includes the following operations:
acceptance and purification of whey, determination
of the acidity of the whey, mixing of whey with
pasteurized milk in a ratio of 70/30 (%) or cream
with a fat content of 10% in a quantity of 90/10,
normalization of the mixture, pasteurization of the
mixture at a temperature of 90-95°C, cooling of the
mixture to the fermentation temperature, the
addition of citric acid in a quantity of 2% and 3-5%
LEL starter culture, fermentation of the mixture at
a temperature of 32-33°C for 30-60 minutes. To
achieve better coagulation of proteins, the mixture
is heat treated at a temperature of 60-65 °C for 15
minutes. The coagulum formed is collected and
separated into molds. The resulting cheese mass is
packaged and then stored.

Literature review

In view of the great demand from
consumers, many companies in the food industry
are now developing a fundamentally new
generation of foods that meet the standards of
healthy nutrition. With the help of advanced
biotechnological techniques combined with food
manufacturing methods, it is possible to produce
milk and dairy products that are balanced in
composition and properties and have proven
physiological and biochemical properties [13].

By using innovative methods of processing
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raw materials in the dairy industry ensures a more
complete and rational use of all components of
milk. The most important by-product in the dairy
industry is whey. For a long time, it was considered
an undesirable component (waste) in cheese
processing and was either fed to animals or
processed as wastewater. In recent years,
environmental protection requirements have
become stricter, and one must consider the
possibility of costly construction and operation of
wastewater treatment plants [14].

Effective use of secondary dairy raw
materials, especially whey, is an important reserve
for increasing the volume of dairy products
produced. In many companies of the dairy industry,
the problem of rational processing of whey, which
is a by-product of cheese and cottage cheese
production and contains about 50% of milk solids,
has not yet been fully solved. This harms the
environment and increases the likelihood of
environmental risks, as the pollution capacity of
whey exceeds the same indicator for domestic
wastewater by 500-1000 times [15-17].

The development of functional, healthy
foods, including dairy products, and the
improvement of traditional general food products
are the main directions of processing raw materials
to obtain health-promoting foods [16].

The composition of whey characterizes its
high nutritional and biological value and
determines the advisability of using whey as a basis
for the production of products with functional
properties that have a positive effect on many
physiological functions in the human body. The
possibility of whey as a raw material in the
production of dairy goods has several positive
factors [18].

Whey is obtained by rennet coagulation of
milk with the addition of lactic acid bacteria
cultures (in the form of a starter culture) and
calcium chloride. The whey obtained by acid
coagulation of milk as a result of the accumulation
of lactic acid (the result of lactose fermentation) is
called sour or curd [14].

The composition of whey is diverse and
consists of many useful substances. The proteins of
whey have important biological functions. Thus,
immunoglobulins have a protective function as
they are carriers of passive immunity, lactoferrin
and lysozyme, which are related to milk enzymes,
have antibacterial properties, beta-lactoglobulin
has a transport function — they transport iron,
vitamins and other important compounds to the
intestine of a newborn. Whey protein a-lactaloumin
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has a special function: it is necessary for the
process of lactose synthesis [19].

It is known that whey protein can be
incorporated into cheese by various pretreatments
of the original milk, such as heating, membrane
technology, high hydrostatic pressure, homo-
genization under ultrahigh pressure, transgluta-
minase treatment, or hybrid variants of the
previously described treatment methods. Further-
more, the addition of whey protein preparations
(e.g., whey protein concentrate/isolate, whey
protein microparticles) to cheese milk leads to

Table 1 — Physicochemical parameters of the studied samples

cheese fortification [15]. Considering the above-
mentioned positive properties of whey, it was
decided to use it in the formulation of soft cheese.

Results and their discussions

To obtain whey cheese, the necessary studies
were carried out to determine the physicochemical
composition in two variants of cheese:

Sample 1 — whey cheese obtained from
whey.

Sample 2 — whey cheese produced with
condensed whey.

The analytical data are given in Table 1.

The name of the indicator

Protein, g/100g

Fats, g/100g

Moisture, %

Dry substances g/100 g

Sample 1 | Sample 2
21,12 36,3
3,9 3,9
63,5 54,08
36,5 45,92

From the data obtained, whey cheese falls
into the category of low-fat soft cheese. Whey
cheese contains a sufficient amount of protein and
dry matter.

The study of the general chemical
composition of lipids of food products allows you
to get an approximate idea of the biological value
of the product. As necessary components of food,
lipids should be present in the diet in certain
amounts and ratios to other foods [19].

The study of the lipid composition of the
product helps to assess its biological value. The

composition of lipids included in the component
structure of products should be balanced in terms
of fatty acid composition. A high content of
polyunsaturated fatty acids and a low content of
trans fats indicate the positive properties of the
product. The triglycerides in all cheeses are
hydrolyzed by the action of lipases, which leads to
the release of free fatty acids in the cheese during
ripening [20].

The main fatty acid indicators of whey
cheese samples are shown in Figure 1-3.

H C4:.0

35 7 _ _ m C6:0

30 - | WC8:.0
M C10:0
25 7 ®C11:0
20 - - WCi13:0
W Cl4:0
15 - m C15:0
10 - C16:0
C17:0
57 = C18:0
0 - C20:0

Sample 1 Sample

Figure 1- The composition of saturated fatty acids (in %) in the studied samples
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251 m C14:1 (cis-
| )
20 m C15:1 (cis-
0)
151 = C16:1 (cis-
)
10 4 m C17:1 (cis-
0)
S5 mC18:1
trans-9)
0
Sample 1 Sample 2

Figure 2- The composition of monounsaturated fatty acids (in %) in the studied samples

5 —
47 ® C18:2n6t
3 -5
B C18;2n6¢C
2 -
C18:3n6Y
1 -
0
Sample 1 Sample 2

Figure 3- Composition of polyunsaturated fatty acids (in %) in the studied samples

10 saturated fatty acids, 6 monounsaturated
fatty acids and 5 polyunsaturated fatty acids were
found in the raw materials studied. Saturated fatty
acids are present in small amounts, except palmitic
acid, myristic acid and stearic acid, which account
for 31.686%, 11.79% and 9.715% in sample 1 and
31.775%, 12.12% and 9.426% in sample 2,
respectively. In the case of monounsaturated fatty
acids, 6 indicators were determined, the highest of
which was oleic acid with a content of 21.936% in
sample 1 and 21.150% in sample 2. Besides, 4
polyunsaturated fatty acids were found in the
investigated raw materials. Of the polyunsaturated
fatty acids, linoleic acid had the highest content,
4.207% in sample 1 and 4.269% in sample 2. At the
same time, sample 2 contains slightly more
saturated fatty acids and polyunsaturated fatty
acids in comparison to sample 1. However, in
comparison with ordinary pasta filata cheeses [21]
mozzarella has a higher content of free fatty acids,
such as decanoic acid (120 mg/kg), and palmitic
acid (76 mg/kg).
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Condusions

The high content of monounsaturated and
polyunsaturated fatty acids confirms the biological
and nutritional value of the studied product. The
content of 21 fatty acids was detected in these
samples. Thus, overall studied products have a
good combination of fatty acids.

Gratitude, conflict of interest (financing)

The presented research was carried out
under the Programme Objective Fund BR
21882184 “Development of a food safety system
based on the creation of a set of measures for risk
analysis at all stages of the life cycle of food
products”, and the Programme Objective Fund
BR10764998 “Development of technologies using
new strains of beneficial microorganisms,
enzymes, nutrients and other components in the
production of special dietary foods”, the subproject
“Development of a resource-saving technology for
the production of economy-class dairy products
from whey (whey cheese, soft drinks and starch
drinks)”.



AJMAaTBI TEXHOJIOTHSJIBIK YHUBepcUTeTiHIH Xadapmbichl. 2023. Ned.

REFERENCES

1. Muehlhoff E., Bennett A., McMahon D. “Milk
and dairy products in human nutrition” Food and
agriculture organization of the united nations, Rome,
2013:376 https://www.fao.0rg/3/i3396e/i3396e.pdf

2. Zaiceva, L.V. “Rol’ razlichnih zhyrnih kyslot
v pitanii cheloveka | pri proizvodstve pishevih
productov [The role of various fatty acids in human
nutrition and in food production]” Food industry.
Vol.10, 2010:60-63.

3. Samigullin, D.1., Ezhkova, A.M., Volkov R.A.,
Ezhkov V.0O. Zhirnokislotnii sostav molochnih productov
pri ih modifikacii (falcifikacii) [Fatty acid composition of
dairy products during their modification (falsification)]”
Scientific notes of the Kazan State Academy of Veterinary
Medicine named after N. E. Bauman, vol.6, no.2,
2021:194-197 .https://kazanveterinary.ru/wp-
content/uploads/2021/06/246-945-MB.pdf

4. "Kazakhstanu neobkhodimo sokhranit
sobstvennoe proizvodstvo moloka [Kazakhstan Needs
to Preserve Its Own Milk Production]”. Dairy News
Qazakhstan, 2023. URL:
https://dairynews.today/kz/news/kazakhstanu-
neobkhodimo-sokhranit-sobstvennoe-proi.html.

5. Zandona, E., Blazi¢, M., & Rezek Jambrak, A.
“Whey utilisation: Sustainable uses and environmental
approach” Food Technology and Biotechnology Vol. 59,
Issue 2. 2021. https://doi.org/10.17113/ftb.59.02.21.6968

6. Syrai, N.M “Issledovanie | razrabotka
resursosberegajushei technologii proizvodstva
mjagkogo sira iz sgushenoi podsyrnoi syvorotki

[Research and  development of resource-saving
technology for the production of soft cheese from
condensed cheese whey]” Dissertation of Candidate of
Technical Sciences for the degree, Kemerovo, 2011.
https://tekhnosfera.com/issledovanie-i-razrabotka-
resursosberegayuschey-tehnologii-proizvodstva-
myagkogo-syra-iz-sguschennoy-podsyrnoy-syvorotki

7. Tirishkina, M.E. “Issledovanie I rasrabotka
tehnologii  mjagkogo  sychuzhnogo syra iz
koncentrirovanogo moloka [Research and development
of soft rennet cheese technology from concentrated
milk] abstract of the dissertation on the topic
"Technology of meat, dairy and fish products and
refrigeration industries (tekhnosfera.com)

8. State Standart 3626-73. Milk and dairy
products. Methods for determining moisture and dry
matter. https://docs.cntd.ru/document/1200021586

9. State Standart 3624-92. Milk and dairy
products. Titrimetric methods for determining acidity.
https://docs.cntd.ru/document/1200021584

10. State Standart 32892-2014 Milk and dairy
products. Method of measuring active acidity.
https://docs.cntd.ru/document/1200114186

11. State Standart 23327-98 Milk and dairy pro-
ducts. The method of measuring the mass fraction of total
nitrogen by Kjeldahl and determining the mass fraction of
protein.https://docs.cntd.ru/document/1200021650

12. State Standart 32915-2014 Milk and dairy
products. Determination of the fatty acid composition of

143

the fat phase by gas chromatography
https://docs.cntd.ru/document/1200115746

13. Pas'ko, O. V., Kulikov, D.A., Burakovskaya,
N.V. “Resursosberegayushie technologii proizvodstva
kulinarnoi produkcii iz bezsyvorotochnogo tvoroga s
rastitel’nimy komponentamy| Resource-saving
technologies for the production of culinary products from
serum-free cottage cheese with vegetable components]”
Food processing industry, no. 7, 2019:67-69.

14. Oesen, T., Treblin, M., Staudacher, A.,
Clawin-Radecker,l., Martin, D., Hoffmann,W.,
Schrader,K., Bode,K., Zink,R., Rohn,S., Fritsche J.
“Determination and evaluation of whey protein content
in matured cheese via liquid chromatography” LWT

Vol.174, 2023:114-347.
https://doi.org/10.1016/j.1wt.2022.114347
15. Gabrieljan, D.S., Grunskaja, V.A. *

Resursosberegajushaja technologija obogashenih kislomo-
lochnih napitkov [Resource-saving technology of enriched
fermented milk drinks]” Food industry no.8, 2014:12-14.
https://cyberleninka.ru/article/n/resursosberegayuschaya-
tehnologiya-obogaschennyh-kislomolochnyh-napitkov

16. FGBOU-VO-Vologda GMHA ‘Razrabotka
receptur I technologi’ pererabotki selskohozjaistvennoi
produkcii  (ispol’zovanie  koncentrata tvorozhnoi
sivorotki) v ekologicheskie chistye funkcional’nie
producty sportivnogo pitaniana osnove molochnogo |
nemolochnogo sir’ja [Development of recipes and
technologies for processing agricultural products (using
curd whey concentrate) into environmentally friendly
functional sports nutrition products based on dairy and
non-dairy raw materials]” (Tom 2) - OtpacneBas cetb
unnoBanmii B AIIK (apknet.ru)

17. Ivkova, I.A., Chetvergovan, |.G. “Razrabotka
I issledovanie specializirovannih molochnih productov
zdorovogo pitania po pokazateljam kachestva |
funkcional’noi  napravlennosti  [Development and
research of specialized dairy products of healthy
nutrition in terms of quality and functional orientation]”
Bulletin of the Omsk State Agrarian University, no.2
(46),2022:100-106. DOl 10.48136/2222-0364 2022 2
100 file:///C:/Users/Jacalope/Downloads/razrabotka-  i-
issledovanie-spetsializirovannyh-molochnyh- produktov-
zdorovogo-pitaniya-po-pokazatelyam- kachestva-i-
funktsionalnoy-napravlennosti.pdf

18. Gricaeva, M.V., Hramcov, A.G., Serov, A.V.
“Perspectivy proizvodstva I ispol’zovanija prodyktov
okislenija | vostanovlenija lactozy [Prospects for the
production and use of lactose oxidation and reduction
products]” Actual problems of equipment and
technology of milk processing: collection of scientific
tr. with international involving GNU SibNIIS, Vol. 5,
2008:308-311. https://viewer.rsl.ru/ru/rsl01004970593

19. Donskova, L.A., Beljaev H.M., Leiberova, N.V.
“Zhirnokislotni’  sostav  lipidov kak pokazatel’
funkcional’nogo naznachenija productov iz mjasa pticy:
teoreticheskie | prakticheskie aspect [Fatty acid
composition of lipids as an indicator of the functional
purpose of poultry meat products: theoretical and practical
aspects]” Food industry, Ch. 3,no0.1, 2018:4-10.


https://www.fao.org/3/i3396e/i3396e.pdf
https://kazanveterinary.ru/wp-content/uploads/2021/06/246-945-MB.pdf
https://kazanveterinary.ru/wp-content/uploads/2021/06/246-945-MB.pdf
https://dairynews.today/kz/news/kazakhstanu-neobkhodimo-sokhranit-sobstvennoe-proi.html
https://dairynews.today/kz/news/kazakhstanu-neobkhodimo-sokhranit-sobstvennoe-proi.html
https://tekhnosfera.com/issledovanie-i-razrabotka-resursosberegayuschey-tehnologii-proizvodstva-myagkogo-syra-iz-sguschennoy-podsyrnoy-syvorotki
https://tekhnosfera.com/issledovanie-i-razrabotka-resursosberegayuschey-tehnologii-proizvodstva-myagkogo-syra-iz-sguschennoy-podsyrnoy-syvorotki
https://tekhnosfera.com/issledovanie-i-razrabotka-resursosberegayuschey-tehnologii-proizvodstva-myagkogo-syra-iz-sguschennoy-podsyrnoy-syvorotki
https://tekhnosfera.com/issledovanie-i-razrabotka-tehnologii-myagkogo-sychuzhnogo-syra-iz-kontsentrirovannogo-moloka
https://tekhnosfera.com/issledovanie-i-razrabotka-tehnologii-myagkogo-sychuzhnogo-syra-iz-kontsentrirovannogo-moloka
https://tekhnosfera.com/issledovanie-i-razrabotka-tehnologii-myagkogo-sychuzhnogo-syra-iz-kontsentrirovannogo-moloka
https://docs.cntd.ru/document/1200021586
https://docs.cntd.ru/document/1200021584
https://docs.cntd.ru/document/1200114186
https://docs.cntd.ru/document/1200021650
https://docs.cntd.ru/document/1200115746
https://doi.org/10.1016/j.lwt.2022.114347
https://cyberleninka.ru/article/n/resursosberegayuschaya-tehnologiya-obogaschennyh-kislomolochnyh-napitkov
https://cyberleninka.ru/article/n/resursosberegayuschaya-tehnologiya-obogaschennyh-kislomolochnyh-napitkov
https://apknet.ru/produkty-sportivnogo-pitaniya-tom-2/
https://apknet.ru/produkty-sportivnogo-pitaniya-tom-2/
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
file:///C:/Users/Jacalope/Downloads/razrabotka-i-issledovanie-spetsializirovannyh-molochnyh-produktov-zdorovogo-pitaniya-po-pokazatelyam-kachestva-i-funktsionalnoy-napravlennosti.pdf
https://viewer.rsl.ru/ru/rsl01004970593

AJMAaTBI TEXHOJIOTHSJIBIK YHUBepcUTeTiHIH Xadapmbichl. 2023. Ned.

DOI:10.29141/2500-1922-2018-6-1-1.
https://foodindustry.usue.ru/images/6/1.pdf

20. Prandini, A., Sigolo, S., & Piva, G. A
comparative study of fatty acid composition and CLA
concentration in commercial cheeses. Journal of Food
Composition and Analysis, 24(1), 2011:55-61.
https://doi.org/10.1016/j.jfca.2010.04.004

21. Thierry, A., Collins, Y. F., Abeijéon Mukdsi,
M.C., McSweeney, P. L.H., Wilkinson, M. G., Spinnler,
H. E. Chapter 17 - Lipolysis and Metabolism of Fatty
Acids in Cheese, Editor(s): Paul L.H. McSweeney,
Patrick F. Fox, Paul D. Cotter, David W. Everett, Cheese
(Fourth Edition), Academic Press, 2017:423-444,
https://doi.org/10.1016/B978-0-12-417012-4.00017-X

https://thescipub.com/pdf/ajavsp.2021.136.143.pdf

IRSTI 65.59.19 DOI https://doi.org/10.48184/2304-568X-2023-4-144-150

PROBIOTICS ISOLATED FROM THE SHUBAT IN CHICKEN MEAT PRODUCTION:
IMPORTANCE AND HACCP ANALYSIS
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Probiotics are becoming more widely acknowledged as a safe and effective alternative to antibiotics for
improving the safety of chicken meat. The investigation of potential hazards throughout the chicken meat supply chain
enables a thorough assessment of contamination risks, allowing for the establishment of control and corrective actions
within the corresponding processes. The ultimate goal is to ensure the safety of chicken meat for consumers. The
objective of this study is to ascertain the potential risks that may arise inside the chicken production process,
encompassing physical, chemical, and biological factors, with the identification of critical control points (CCPs). The
study is also aiming to identify corrective strategies and approaches for decreasing the hazards associated with using
of probiotics obtained from shubat. The research conducted involved conducting microbiological evaluations to test
the ability of probiotics to withstand the presence of pathogenic bacteria. Additionally, the study examined the use of
probiotics in chicken production, employing careful monitoring and comprehensive analyses to figure out the
effectiveness of the supplements. For hazard identification and risk assessment, the Hazard Analysis and Critical
Control Points (HACCP) approach was used, with the key findings showing that the most critical activities throughout
the entire chain pertained to the use of probiotics as an alternative to antibiotics.

Keywords: chicken meat, safety, probiotics, HACCP, antibiotics.

INPOBUOTUKH U3 IIYBATA B TIPOU3BOJACTBE KYPUHOI'O
MSACA: BAXKHOCTb U AHAJIU3 HACCP

Y2H )K. BETJTMJIJAEBA*, Y2311 H. AXMETCA/IBIKOBA, **4.A. OCITAHOBA
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*TOO "Ka3zaxckuii Hay4HO-HCCIIeI0BATeILCKHII HHCTHTYT ;KHBOTHOBOICTBA H KOPMONPOH3BOACTBA ",
Pecnyosiuxa Ka3zaxcran, 055552/A10M6C4, Anmartsl, yi. JKanaocosa, 51
HO:xHo0-Ka3axcTanckuii ynusepcurer uM. M.Aye3oBa, Pecny6sinka Kazaxcran,
160012, IpiMkenT, np. Tayke xana, 71)
DIeKTpOHHas mouTa aBTopa Koppecrnonaenta: nbegdildayeva@gmail.com™

IIpobuomuxu éce wiupe npusHarmca KaK 6e30nacHasn u IPPeKkmuenan anbmepHamuea AHMUOUOMUKAM 01
noebluenUA 0e30NACHOCHU KYPUHO020 maca. Hccnedosanue nomeHyuanbHulX ORACHOCHEN 600716 YeROUKU HOCIABOK
KypUHO20 M3CA NO360JI51€M NPOGECHIU 6CECIOPOHHION OUCHKY PUCKO8 KOHMAMUHAUUN U CO30AMb MEPbL YRPABIEHUS
U KOppeKkmuposku ¢ coomeemcmeytoujux npoyeccax. Koneunoit uyenvio nensemcs obecneuenue oe3onacnocmu
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Kypumnozo maca ons nompeoumeneii. Llenvio 0annozo uccnedo8anus a611aemcs visagieHue NOMEHYUATbHBIX PUCKOG,
Komopbule Mo2ym 603HUKHYMb 6 Rpouecce NPOU3600CHEA KYPUHO20 MACA, 6KIIOYAA (hu3uuecKue, xumuveckue u
Ouonozuueckue axmopeol, a maksice evisAs1eHue Kpumuueckux konmpoavhuovix mouek (KKT). Hecnedosanue maxoice
HANpaeieno Ha 6vlAGNeHUE KOPPEKMUPYIOWUX CHPAMeZUil U N00X0006 Ol CHUNCEHUA DPUCKO8, CEA3AHHBIX C
UCNONb306AHUEM  NPOOUOMUKOS, NOAYYEHHBLIX U3 uiybama. B pamkax uccnedoeanus npogoounucs
MUKPOOUON0ZUYECKUE AHAIU3bL 0151 OYEHKU YCIMOUYUEOCU NPOOUOMUKOE K NAMOZEHHbIM OAKMEPUAM, A MaKice
UCCNIe006A10CH UX UCHOIb306AHUE 6 NPOU3BOOCMEe KYpuHozo maca. B npoyecce uccnedosanus ocywecmensnnuce
HaOn00eHUA U ROOPOOHBLIL AHANU3, HE0OXO00uUMble 0Nl OYeHKU IPdhexkmuenocmu npodouomuxos. /nsa eviasneHus
onacHocmeil U OUEHKU PUCKOB UCHONB308AICA MEM OO AHAIU3A ONACHBIX PAKMOPO8 U KPDUMUYECKUX KOHRMPOIbHBIX
mouex (HACCP), ¢ kntouesvimu pesynomamamu, ROKA3b16A10WUMU, YHO HAUOOIEe KPUMUYECKUMU OREPAUUAMU 60
6ceil yenouke ObLI0 UCNONBb306ANHUE NPOOUOMUKOB KAK ATIbIMEPHAMUBLL AHMUOUOMUKAM.

KuiioueBble ¢j10Ba: KypuHoOe MACO, 0€30MacHOCTh, NpoonoTuku, XACCII, aHTHOMOTHKH.

TAYBIK ETI OHAIPICIHAEI'T IT¥BATTAH AJIBIHFAH ITPOBUOTUKTEP:
MAHBI3AbIJIbIFbI )KOHE HACCP TAJIJAY

Y2H K. BETJIITIAEBA™, Y2311 H. AXMETCA/IBIKOBA, **A.A. OCIIAHOBA

(*Anmatel Texnonorusabik Y uupepcuterti, Kazakeran Pecniy6inkacel, 050012, Anmarsl, Tese 61 k-ci, 100
2" AnTuren" FouibiMu-enipicTik kacinopun" XKIIC,
Kazakcran Pecnydaunkacsi, 040905, A6aii ayblibl, O3ip6aeB k-ci, 4
$"Kazak MaJ apyambLIbIFGI sK9HE KeMIION oHipici FoLIbIMu-3epTTey HHCTHTYTHI" JKIIIC 055552 /
A10M6C4, Kazakcran Pecniydiimkacel, Anmarsl, JKanmocos kemeci, 51,
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160012, IpiMkenT, Toyke XaH JaHFBLIBI, 5)
ABTOP-KOPPECTIOHICHTTIH AIIeKTPOHABIK mommTackr: Nbegdildayeva@gmail.com*

IIpobuomuxmep maywik, eminiy Kayincizoizin ycakcapmy yuiin anmuduomuxkmepze Kayinciz jyxcone muimoi
banama peminode Kodipex manviiyoa. Tayvlx emin xcemkizy mizdecinoeci viIKmuman Kayinmepoi zepmmey 1acmamny
Kaynin Jcaun-rcakmol 0azanayea dycane muicmi npouecmepoe 0aKbliay MeH my3emynepoi opHamya MyMKIHOIK
oepeoi. Tynki makcam — mymulHywioliap yuiin maywlk, eminiy Kayincizoizin kammamacwoiz emy. byn zepmmeyoin
Maxcampl mayvlk emin OHOIpy npoyecinoe myblHOAYbl MYMKIH bIKIMUMAN Kayinmepoi, cOHbIH iWiHOe (Yu3uUKanbIK,
XUMUSATBIK HCIHE OUONO02UATBIK (YAKMOPAapObl AHbIKIMAY, COHOAli-aK, colHU OaKbinay nykmenepin (CbH) anvikmay
00n1bin maodvLIAdbl. 3epmmey COHbIMEH KAMApP wiyoamman aavlH2aH nPOOUOMUKmMepOi KON0anymeHn O6aiilanbicnibl
mayeKenoepoi azaiimy yuwiin my3emy Cmpamezuanapvl MeH maciloepin aHvlKmayza 6azvimmanzan. 3epmmeyoe
npoouomukmepoiyy, namozenoik OGaxmepuanapza me3imoinizin 6azanay yuwiin MUKpPOOUONOZUATIBIK CHIHAKMAD
JHCppei3inoi, convimMen Kamap onapovlH maywvlk emin OHOIpyde KolNO0aHwliybl 3epmmendi. 3epmmey 6Gapvicbinoa
npoouomukmepoiyy, muimOinizin o6azanay yuwiin 0axwblnaynap MeH e2xceli-mezicelii manoaynap Hcyp2izinoi
Kayinmepoi anvikmay xncone mayekenoepoi dazanay ywiin Kayinmi manoay j3#coHe Manbi30vl 0axwliay HyKmenepi
(HACCP) naiioanansiniosl, Hezizzi Hamudicenep OyKin mizoexmezi ey MaHvl30bl Onepayualap aHmuduomuKkmepze
banama peminde npoéuomuxkmepoi naiidanany eKeHin Kepcemmi.

Herisri co3aep: TaysbIK eTi, Kayincizaik, npoouoruxkrep, HACCP, anTuoénoruxrep.

Introduction might be pathogenic and cause foodborne

Over the last 50 years, worldwide chicken infections [3].
production has expanded quickly, and poultry meat The goal of this project is to identify and
is currently the world's most consumed meat analyze hazards and CCPs in each level of the
species [1]. The expansion of chicken meat poultry chain. Furthermore, the corrective and risk
production is accompanied by an increase in the control methods applicable to the processes are
risks posed to food safety [2]. defined based on the results.

Chicken meat is subjected to a variety of Probiotics or directly fed microbials,
risks, including biological, chemical, and physical prebiotics, phytobiotics, chemobiotics, symbiotics,
hazards that may be present in the meal and cause and other alternatives to antibiotics are examples.
harm to the consumer's health if consumed. In Probiotics are live microbial feed supplements that
terms of biological hazards, depending on their may benefit the host animal after ingestion by
pathogenicity and the number and concentration of boosting its gut microbial balance. Furthermore,
bacteria in the product, these microorganisms probiotic organisms should be non-toxic,
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nonpathogenic, and capable of tolerating bile salts
and low pH in the gastrointestinal tract to increase
their chances of survival in such an environment [4].
The key objectives of this study are to
highlight the need of introducing probiotic
applications in the poultry area and to illustrate the
importance of completing complete safety
assessments for the chicken meat production chain.
The hypothesis of the present investigation
suggests that the use of probiotics in the production
of chicken meat, as an alternative to antibiotics,
will successfully limit the risks associated with
contamination. Consequently, this intervention is
expected to enhance the overall safety of chicken
meat throughout the whole production process.
The significance of this study is due to its
great value for the safety of chicken meat
production. It does this by examining the potential
of probiotics as a viable alternative to antibiotics
and by implementing risk management methods
through HACCP analysis.
Materials and research methods
Probiotics Source
Probiotics composition contents L. paracasei
SH1, E. faecalis SH6 were used in this study as the
potential probiotic microorganisms isolated from
fermented camel milk (shubat) and K. unispora Y 2.2
isolated from fermented mare milk (koumiss) were
selected based on their documented safety and
potential benefits for chicken meat safety.
Microbiological Analysis
Microbiological ~ evaluations  involved
culturing selected probiotic strains in suitable
media, inoculating them with pathogenic bacteria,
and assessing their viability in the presence of
pathogens (Salmonella, Listeria monocytogenes,
E.coli, Campylobacter) through colony-forming
unit (CFU) counts.
Chicken
Application
Chickens used in this study were reared under
controlled conditions to minimize external variables.
Details of the rearing conditions, including diet,
housing, and biosecurity measures, were docu-
mented. Probiotics were administered to the chickens
in accordance with recommended guidelines. The
dosage, frequency, and method of application were
standardized across experimental groups.
Identification of Hazards
The HACCP approach was systematically
applied for hazard identification and risk
assessment along the entire chicken meat supply
chain, encompassing the identification and
documentation of potential physical hazards in the

Production and  Probiotic
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chicken production process, evaluation of chemical
hazards related to probiotic use, and assessment of
biological hazards, including the presence of
pathogenic bacteria in both the chicken
environment and probiotic cultures. CCPs were
identified based on the findings of hazard analysis.
These points were determined as crucial for
controlling and mitigating hazards related to the
use of probiotics.

Literature review

The fundamentals of a food safety
management system have been presented, and the
major food safety risks related with broiler chicken
production are now reviewed. A "biological,
chemical, or physical agent in food, or condition of
food, with the potential to cause adverse health
effects” is defined as a food safety hazard [5].
Biological, chemical, and physical substances with
the potential to induce adverse health effects are
traditionally classified as food safety hazards [6].

Pathogenic bacteria such as E. coli,
Salmonella, and Campylobacter, as well as molds,
viruses, fungi, parasites, and algae, are examples of
biological food safety concerns. Zoonoses are
infections or diseases that can be passed from
animals to people. Infection usually occurs as a
result of ingesting animal products or coming into
close touch with an infected animal. As a result,
they can cross the species barrier between animals
and humans [7].

Pesticides, biocides, and pest control
chemicals such as rodenticides, cleaning chemicals,
and wood treatment chemicals are all potential risks
throughout the developing stage of poultry meat
production. Wood shavings can be used as poultry
bedding litter. Shields and colleagues looked at
concerns about off-flavors in poultry meat fowl
breeders also reported problems with fertility in their
breeding flocks and vaccination ineffectiveness in
fowl reared on wood shavings, which disappeared
when raised on cereal straw [8].

Physical risks can appear at many stages of the
food supply chain and, depending on the procedure,
can be detected and/or removed during processing
and food preparation. Physical food safety concerns
include intrinsic hazards like fractured or splintered
bone as well as extrinsic hazards like glass, metal,
plastic, wood, or stones [9].

The objective of this research is to elucidate
the application of HACCP in enhancing the
microbiological safety and quality of broiler meat.

Results and their discussion

In Figure 1, the production process of
chicken meat is visually depicted, providing an
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overview of the entire process. Additionally, Table
1 offers a comprehensive breakdown of the hazards
encountered at various stages within the slaughter
process, along with the critical control points

ascertained through the HACCP methodology.
This data underscores the importance of
implementing effective control measures to ensure
the safety and quality of chicken meat production.

Chick excrement

Determining the weaizht

The process of bird desensitization waight

The process of faeding and vaccmnation

le— ccp

=

The vrocess of noultry slaushter

Tha process of hleeding chicken carcasses waight

{4

| The process of blanchine a chicken carcass weight

i

| The process of removing faathers from a chicksn carcass |

: The process of scalding cccurring on the legs

|

The vrocess of cuttinz of carcass lees

| The process of hanging of chicksn carcass

{

| The proeess of gutting of chicken carcasses |

The vrocess of pre-cooling of chicken carcasses

F

The process of chicken careass cooling

The process of packaging of chicken products |

a

The process of loading and shippmz chicken meat

Figure 1. The technological process of making chicken meat.

The identified hazard analysis refers to
potential problems that could arise during an
operation. A stage in an operation may be
connected with more than one hazard. Each hazard
must be considered, and measures must be put in
place to reduce or avoid its occurrence. Raw
materials with a history of causing microbiological
problems; contamination sites in the process; and
the potential for microorganisms to survive or
multiply during production, storage, distribution,
or use are examples of potential hazards that could
be identified in a meat or poultry plant.

After the hazards have been identified,
measures for their control must be created. The
critical control point concept is practical for the
meat and poultry processor and regulator since it
sets the limits of what should be achieved when a
HACCP program is developed. Experience has
shown that there can be significant disagreement
on which phases in a process are CCPs, how and
how well the CCPs can be controlled, and the level
of confidence that the dangers can be avoided when
the CCPs are under control.

147



AJMAaTBI TEXHOJIOTHSJIBIK YHUBepcUTeTiHIH Xadapmbichl. 2023. Ned.

Table 1. The potential risks and CCPs associated with biological hazards at the of broiler meat production

Stage Risk Factor CCP
Chick excrement Cross-contamination occurs due to inadequate disinfection in vehicles, pallets, floors, No
walls, roofs, environment, rubber gloves, equipment, poultry houses, infrastructure,
and poor hygiene practices due to lack of verification techniques for corrective
measures.
The process of Cross-contamination occurs due to inadequate disinfection in various areas, poor No
determining the hygiene practices, and inadequate verification techniques for corrective measures in
weight poultry houses, infrastructure, and other areas.
The process of bird | Cross-contamination due to deficient or inadequate disinfection of the environment, No
desensitization infrastructure, hanging hooks, water tank, and water.

The process of Pathogenic diseases may develop through diverse mechanisms, including the Yes
feeding and contamination of water or feed, transmission facilitated by pests, vaccine failure
vaccination resulting from inappropriate delivery, or insufficient cleaning and disinfection

protocols for crucial equipment such as feeders, drinkers, and curtains.
The process of Cross-contamination due to deficient or inadequate disinfection of the environment, No
poultry slaughter rubber gloves, operator equipment, slaughter line, infrastructure, knife, hanging
hooks, and poor operator hygiene practices.
The process of Cross-contamination due to deficient or inadequate disinfection of the environment, No
bleeding chicken bleeding line, infrastructure, and hanging hooks. Presence of fecal matter on the bird
carcasses itself and in blood.

The process of Inadequate disinfection, cross-contamination, blood in scalding water, and high No

blanching a chicken temperature variations were observed during a visit, with operators verifying
carcass equipment and inhaling water if the bird is not dead.

The process of Cross-contamination in the environment, plucking machine, and infrastructure is No

removing feathers caused by inadequate disinfection, lack of frequent washing, and feather removal.

from a chicken The chicken carcass is 98% clean, but residues from the machine's difficult-to-access

carcass spaces make cleaning difficult.
The process of Cross-contamination in scalding facilities is caused by inadequate disinfection, high No
scalding occurring temperature variations, and inadequate infrastructure, but operators verified
on the legs equipment thermometers during a visit.
The process of Cross-contamination due to deficient or inadequate disinfection of the environment, No
cutting of carcass hanging hooks, equipment, rubber gloves, knives, infrastructure, and poor operator
legs hygiene practices.

The process of Cross-contamination due to deficient or inadequate disinfection of the environment, No

hanging of chicken hanging hooks, equipment, rubber gloves, infrastructure, and poor operator hygiene
carcass practices.

The process of Poor hygiene practices, inadequate environmental disinfection, and inadequate No

gutting of chicken equipment led to cross-contamination. Viscera residues, gall breakage, intestine
carcasses rupture, and spoiled viscera contributed to contamination, resulting in over 30
minutes of bleeding and evisceration delay.
The process of pre- Cross-contamination, inadequate environmental disinfection, and high temperature No
cooling of chicken variations were observed during a visit, with incorrect dosage and preparation of
carcasses disinfectants causing unguaranteed carcass disinfection.
The process of Cross-contamination due to inadequate disinfection, cooling tanks, or contaminated No
chicken carcass water or ice was observed during a visit, with high temperature variations exceeding
cooling 4°C.

The process of Cross-contamination occurs due to inadequate disinfection of environment, No

packaging of packaging line, bags, gloves, equipment, baskets, transport cart, infrastructure, and

chicken products poor hygiene practices of operators, resulting in no hand disinfection during activity
changes.

The process of Poor hygiene practices, inadequate environmental disinfection, and high temperatures No
loading and in the dispatch area contribute to cross-contamination, particularly in the area above

shipping poultry 15°C.

When obtaining chickens, it is imperative to
conduct a thorough examination of the avian
specimens upon delivery by the transportation

provider in order to ascertain their state of well-
being and ascertain the absence of any pathological
conditions. This assessment is crucial as it plays a
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pivotal role in determining the potential for
contamination during subsequent stages of the
poultry rearing process. Biological hazards
manifest during this phase as a result of potential
infection by  pathogenic ~ microorganisms.
Additionally, vehicles and other factors can
contribute to the spread of these hazards. Non-
compliance with biosafety measures further
exacerbates the risk.

During this phase of the fattening process,
the identification of critical control points (CCPs)
such as vaccination and feeding is crucial for
ensuring the safety of poultry production.
Vaccination plays a pivotal role in eliminating
biological hazards, particularly diseases like
Gumboro, Newcastle infections, and bronchitis,
which can have devastating effects on the flock.
This proactive approach helps maintain a healthy
and disease-resistant bird population [10].

In contrast, the feeding process, while not
primarily aimed at hazard elimination, is essential
for the overall well-being and growth of the birds.
However, it's important to acknowledge that during
feeding, there exists the potential for contamination
to occur, reaching levels that may become
undesirable and challenging to mitigate in
subsequent production phases. This makes it
imperative to implement strict hygiene and quality
control measures during feeding to minimize the
risk of contamination and maintain the safety of the
poultry products [11].

To ensure that both vaccination and feeding
are effectively managed as CCPs, comprehensive
monitoring, documentation, and quality assurance
protocols must be in place to detect and address
potential hazards promptly [12]. This holistic
approach contributes to a safer and more reliable
poultry production process, safeguarding both
animal health and food safety.

Additionally, it's crucial to highlight the
importance of training and education for the
personnel responsible for executing vaccination
and feeding procedures. Proper training ensures
that employees understand the potential hazards,
the critical control points, and the necessary steps
to maintain a high level of biosecurity throughout
the process. Well-trained staff can play a
significant role in preventing the introduction of
pathogens and contaminants that may compromise
the health and safety of the flock and the final
poultry products [13].

Furthermore, regular audits and assessments
should be conducted to evaluate the effectiveness
of the CCPs at this phase. These assessments
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provide an opportunity to make necessary
adjustments to the wvaccination and feeding
protocols based on emerging risks or changing
conditions. By continually improving and refining
the control measures in place, poultry producers
can enhance the overall safety and quality of the
meat products, meeting consumer expectations for
safe and nutritious poultry [14].

According to Rolhion and Chassaing [3],
certain bacteria have the ability to restrict intestinal
infections through direct competition for nutrition,
leading to the starvation of these competing
pathogens. It is evident that comprehensive safety
assessment protocols are indispensable for
probiotic  candidates. These protocols, as
summarized from Alayande et al. [2], address
crucial aspects such as virulence factors,
haemolytic potential, transferable drug resistance,
and undesirable metabolic effects.

Currently, a procedural framework has been
developed for the introduction of probiotics into
the water system. This intervention enhances the
immune response and mitigates the presence of
infections. Additionally, it is feasible to implement
intervention strategies aimed at mitigating the risk
of pathogen infection by incorporating
bacteriophages into the feed or other similar
methods [15]. This is because these operations do
not have the primary objective of eliminating or
sufficiently reducing the identified hazard to an
acceptable level. Additionally, there is a concern
regarding the potential for contamination to exceed
acceptable levels during these operations. From
this point on, we are given a strategy for adding
probiotics to the water. This boosts the immune
system and lowers the number of germs. The
operations that remain, namely unloading and
receiving chickens, receiving and fattening,
feeding, loading, and transporting chickens to the
processing plant, do not qualify as CCP.

Conclusions

In conclusion, an in-depth evaluation of
chickens upon arrival is critical for mitigating
potential biological threats in the context of poultry
husbandry. The identification of Critical Control
Points, such as immunization and feeding, is
critical for efficient contamination management.
The addition of probiotics to the water system, for
example, has been found to increase
immunological response, supporting a higher
degree of safety in chicken production.
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Bread made with sourdough is the leader among other baked goods in nutritionist ratings. It is a wonderful

source of energy and has a low glycemic index. Making bread using sourdough meets environmental requirements.
The use of grain mixtures and their individual components helps to increase the nutritional value of bread and the
quality of bread. This paper presents the possibilities of developing bread of nutritional value using sprouted
components. The article presents the results of the study. Quality and nutritional value of bread with grain mixtures
and components. Organoleptic, physical and chemical, microbiological and rheological studies of semi-finished
products and bread of high nutritional value using grain components were carried out. It is proven that the
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introduction of 28% of sourdough starter with components from grains, whish were prepared and sprouted in advance,
to the mass of flour has a positive effect on the nutritional value of bread.

Keywords: bread, nutritional value, sourdough starter, components, grain.

PA3ZPABOTKA TEXHOJIOTUM XJIEBA C UCIIOJIB30OBAHUEM
3EPHOBOI'O CbIPbS

JK.K. HYPI'OXXUHA *, JI.A. LIAHIIIAPOBA

(ATMATHHCKUIA TEXHOJIOTHYeCKU YyHUBepcuTeT, AiMatsl, PK)
DJIeKTpoHHas ouTa aBTopa-Koppecnonaenra: juldyz_ 900@mail.ru*

Xneb, npuzomosnieHHblil HA 3aKEACKE, 3aHUMAEH TUOUPYIOUUE ROZUWUU CPeOU OPY20il 6bINEYKU 8 PeilMUH2aX
ouemonoz06. Imo nPeKpacHvlii UCMOYHUK IHEPZUN U UMeem HU3KUIL 2iuKemudeckuil unoexc. Hzzomoenenue xneoa
Ha 3aKeacke coomeemcmeyem IKon0cuUueCKUM mpebosanusm. Hcnonvzoeanue 3epHO6bIX KOMHOHEHMOG
ofecneuugaem 6vICOKYI0 RUWEEYI0 UEHHOCMb X1efa U Dolee npusieKamesibHble XjehoneKapuvlie C6OICMEa, KaK
O0okasvieaiom oannvle uccieoosanus. Ilenvio pabomut dvi1a pazpadomka 3epHoB0O20 X1eda NOBGLIUIEHHOU RULEEOT]
UEHHOCIU C UCRONb306AHUEM 3E€PHOBbIX KOMNOHEHmMOs. B Oannoii pabome ucciedosanvt 603mMONCHOCHU
Pazpadomiu xneoa nosvlEeHHOI RULEE0I UEHHOCIU ¢ UCHOTb308AHUEM NPOPOULEHHBIX 36PHOBBIX KOMNOHEHMOG.
B cmamve nokazanvt pesynomamol ucciedoeanus Kawecmed, NUWLEEOI UECHHOCHU X1eDa ¢ 3ePHOGLIMU CMECAMU.
Bviiu  nposedenwvt  opzanonenmuyeckue, (uuKo-Xumuyeckue, MUKPOOUOIOZUYECKUE U  PeOiocUUecKUe
uccneoosanus noyghadpuxkamos u xneda NOGLIUWIEHHOU NUWEE0I UEHHOCMU C UCHOIb306AHUEM 3EPHOGBIX
Komnonenmos. /lokazano, umo enecenue K macce Myku 28% 3axeacku ¢ KOMROHEHMAMU U3 3epHA, KOMOpble
3apanee OvLIU HOO2OMOBIEHBL U HPOPOUWEHbL, ROTOIHCUMETbHO G/IUSIEN HA NULLEEYI0 UEHHOCHTb.

Kirouesble cjioBa: Xj1e0, NuueBasi HEHHOCTh, 3AKBACKA, KOMIIOHEHTbI, 3ePHO.
ACTBIK HIUKI3ATBIH ITAHIAJTAHBIIT HAH TEXHOJIOTUSICBIH O3IPJIEY

K. K. HYPI'OJKHUHA *, J.A. LIAHIIIAPOBA

(AnMaTbI TeXHOJIOTHUSJIBIK YHUBepcuTeTi, Aimatsel, KP)
ABTOP-KOPPECTIOHIEHTTIH 37eKTPOHIBIK mornTackr: juldyz_900@mail.ru*

Awbimnaoan cacanzan HAH Ouemonozmaposvly peilmunzinde oacka nicipinzen oHiMOepOiH apacvinoa
Jrcemexkuti OpviH anadvl. Awiblmna RAUOANIAHBIN HAH JHcdAcdy IKOJI0ZUANGLIK mananmapea cail Keneoi. Acmulk
KOMRoHeHmmepin nanuoaiany HAHHBIH HCO2APbl MAAMObIK, KYHOBUIbIZbIH HCIHE 00aH 04 mapmuviMObl HAH Ricipy
Kacuemmepin Kammamacwl3 emeoi, 3epmmeynep 021ea0eildl. Kymvicmoly makcamsl acmylK KOMHOHeHMMEPIH
naiioanana omolpsin, MazAMOblK KYHOBUIbIbL Hco2apbl 02HOI HaH oHOIpy. Byn scymvicma kekeHic jcone acmolk
KOMRoOHeHmmepin naiioanana omolpovin, Ma2amoslk KYHObLIbIZbL HCO2APbL HAH OHOIpY MYMKIHOIKmepi 3epmmenoi.
JKymvicma acmulk Kocnanapel 6ap mazamowvlK KYHObLIbIZbL Oap HAHHBIY CANACHIN 3epmmey Hamudicenepi
kepceminzen. Kexomic income acmuvlk KOMHOHEHMMeEPIH KONOAHYy aPKbLIbl MAAMOBIK KYHOBLIbIZbL HCO2APb
ocapmoinaii  padpukammap MeH HAHEA OPZAHONENMUKANBIK, OUIUKA-XUMUATBIK, MUKDOOUONOZUATIBIK MHCIHE
PeonozuAnslK 3epmmeynep Hcypeizinodi. ¥u maccacvina anovin ana 0aiuvlHOAN2AH HCIHE ACHIBIK KOMHOHeHmMMmepine
Heziz0enzen awvimnansl 28% KOCy HaHHbIK MA2AMObIK KYHOBLIbIZbIHA €H OH dcep ememiti 021e10eHOL.

Herisri co3aep: HaH, TaFaMIBIK KYHIBLIBIFbI, allIITKBI CTAPTEP, KOMIIOHEHTTEP, I9H.

Introduction bacteria in the starter, vitamins are formed: B1, B2,

Bakery products are one of the most widely PP, B4, B5, B6, B9, B12. Recently, there has been a
consumed products all over the world. Bread made noticeable trend among consumers towards grain
with sourdough is the leader among other baked breads known for their enhanced nutritional value.
goods in nutritionist ratings. It is a wonderful source The use of basic and additional components ensures
of energy and has a low glycemic index. Making the high nutritional value of bread. [2-4].
bread using sourdough meets environmental The chemical composition of grain bread
requirements [1]. During the work of lactic acid contains a large number of important substances.
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These are proteins, fats, carbohydrates, vitamins (B1,
B2, B6, PP), minerals. The first component contained
in grain bread is nutritional components that help the
gastrointestinal tract, helping to remove and heal
stomach diseases. The body's daily fiber intake is
about 30 grams. The proven norm for an adult
engaged in various types of work is 250-300 g of
bread per day. The need for a certain amount of
bakery products may vary. It depends on age, how a
person does work, what he prefers in the composition
of foods included in the diet [5-7].

The first methods of preparing sourdoughs
use traditional types of flour (wheat and rye) for
everything else, without the use of main and
additional raw materials that increase nutritional
value. The missing factors of most existing bread
production approaches are the low relationship
between the starter and the dough, due to the low
content of dietary fiber and other types of raw
materials [8-11]. Bread, as known by type, how
processed or how obtained, is usually made from
pure soft medium wheat (Triticum aestivum).
However, as is often the case, refined wheat quads
or without genetically modified approaches are
whole grains or gluten-free grains (rice, corn,
sorghum, millet), and other grains (amaranth,
buckwheat, quinoa) and little-known grains. This
has been the target of a variety of reasons, from
health and environmental concerns to economic
development. [12-15].

Materials and research methods

To conduct the study are: rye flour, variously
ground grain mixture, consisting of pre-treated
crushed wheat, corn with a particle size of no more
than 3.5 mm. and flax seeds in a ratio of 1: 0.5: 0.2:
0.19 were used.

Experimental work took place in a research
laboratory to determine quality and as a food safety
necessity of Almaty Technological University JSC.

Physical and chemical (humidity, acidity, mass
fraction of protein, vitamin composition, content of
micro- and macroelements, amino acid composi-
tion contained in the finished bread) were studied.

All studies were conducted in accordance
with existing GOST methods. Determination of
protein, if necessary, was determined by GOST
ISO 5983-2-2016. The vitamin composition was
determined in accordance with GOST EN 14152-
2013 - vitamin PP, GOST 32042-2012 - vitamin
B1, GOST 32042-2012 - vitamin B2.

Determination of the amino acid
composition was tested according to the M-04-38-
2009 method. The determination of the content of
mineral elements in the composition of the selected
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raw materials was carried out in accordance with:
GOST P 51429-99-calcium, GOST 30615-99-
phosphorus, GOST P 51429-99-sodium, GOST P
51429-99-potassium, GOST P 51429-9-magne-
sium, GOST ISO 9526-2017-iron.

As a starter, a thick starter is used, prepared
from peeled rye flour, water and grain components
if necessary, the leaven is brought to condition for
180-210 minutes at a temperature of 26-280C to an
acidity of 12-14 degrees, after which the finished
semi-finished product is used when kneading the
dough. The dough can be kneaded from rye flour,
wheat flour or their alternatives, other additional
raw materials and ingredients such as yeast, salt,
sugar, leaven is added when kneading the dough in
an amount of 24-40% of the weight of flour in the
dough, the dough is fermented for 50-60 minutes
until the final acidity is 7-10 degrees. A mixture
consisting of crushed sprouted wheat, crushed
sprouted corn with a particle size of no more than

3.0 mmand flax seeds is used as grain components.

In a dough mixing machine, dough is kneaded
from peeled rye flour, wheat flour, baker's yeast, salt,
sugar and ready-made thick starter in an amount of
24-40% by weight of flour in the dough, the dough is
fermented for 50-60 minutes until the final acidity is
7-10 degrees. The dough is left to ferment for 50-60
minutes until the final acidity is 7-10 degrees, then
the dough is cut into dough pieces weighing 0.9 g.
Dough pieces or semi finished products are given a
round shape and covered in molds. Dough pieces are
immediately proofed; After proofing, the dough
pieces are laid out in any type of oven. The bread is
brought to readiness for 50-55 minutes at a
temperature of

200-2200C.

The goal of the work was to develop grain
bread with increased nutritional value using grain
components. A feature planned research is to
search for new technology for rye-wheat bread
with sprouted grain components to obtain bakery
products of increased nutritional value.

The goal is to develop a method of
producing rye-wheat bread using grain components
for preparing dough, conditioning, shaping the
dough, proofing dough pieces, and processing rye-
wheat bread in the oven.

Results and discussion

To begin with, 2 types of thick rye sourdough
were prepared: with the addition of grain components
and a control sample without their addition.
Sourdough made from peeled rye flour without the
addition of a grain mixture has a more viscous, slimy
consistency with porosity, a sour odor, and a
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pronounced sourness. The color has a grayish tint.
Sourdough with the addition of grain mixtures
ferments faster, has uniform bubbles in its structure,
and also has a more porous consistency with a sour-
milk sweetish smell and a bready taste with sourness.
Thus, with the same amount of fermentation time, the
starter with the addition of a grain mixture has a more
pleasant smell and taste and has a better consistency.
Sourdough with the addition of grain mixtures has a
more active fermentation, but in the sense of a process
of assimilation of nutrients occurs more slowly, this
starter does not peroxidize, does not liquefy, and its
porosity is higher than in the control sample. Thus,
sourdough with a grain mixture is more attractive at
the initial stage of quality research.

The final acidity of the starter with the
addition of a grain mixture was 10.4 degrees and

8.0 for the control sample. The lifting force was 15
minutes for bread with the addition of a grain
mixture and 20 minutes for the control sample. The
moisture content of the thick starter was 55%.

Microbiological indicators were also
examined: the presence of mold fungi, Escherichia
coli bacteria, and pathogenic microorganisms like
Salmonella. In all studied samples, no pathogenic
microflora exceeding GOST standards was found.

Next, the prepared starter with grain
components is added to the dough in different
percentages  (24-40%). Some  organoleptic,
physical and chemical, and rheological properties
were studied for all products (Table 1). From Table
1 in all samples the acidity did not exceed the
permissible GOST values.

Table 1 — The influence different amounts of planned leaven affect the quality of bread with grain components

Bread quality indicators
Name from rye-wheat with percentage addition of sourdough based on grain
indicators flour components
(control) 24% 28% 32% 36% 40%
NeO Nel No2 Ne3 Ne4 Ne5
Color Gray with light Gray Gray with a | Brown Dark brown with lots
brown tint with light | light  brown | with of grain flecks
brown | tint and subtle | grain
tint inclusions of | flecks
grain
Taste Sweetish, Sweetish, characteristic of this type of product and type of grain
characteristic of this | mixture, a pleasant aftertaste of grain components is felt. Asthe
type of product dosage increases, the taste increases, in sample No. 4 the taste
becomes unpleasant
Aroma Pleasant aroma Pleasant aroma with notes of rye bread and a grainy feel
without foreign depending on the grain dosage. In sample number 4, this aroma
inclusions intensifies and dominates the smell of bread
Crumb
moisture, % 43,0 43,5 44,0 445 447 45,2
Crumb
acidity, 6,0 6,0 6,2 6,4 6,6 6,8
degrees
Porosity, % 65 65 |67 68 68,5 70
Specific
volume of 1,8 1,6 1,8 1,9 2,0 2,3
bread, cm®/g
Form
stability 0,43 0,35 0,37 0,40 0,45 0,49
H:D
Total
compressibil
ity of bread 110 115 120 125 130 130
crumb,
units. device
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Ananalysis of the quality of bread showed that
the best in terms of physical and chemical indicators
are samples with the addition of 24-40% grain
components in the sourdough composition. The bread
crust of numbers 2 and 3 has a more intense color, the
taste and aroma of the products is also more

pronounced. Structural-mechanical, rheological
properties improve with increasing percentage of
grains due to increased strengthening of the gluten
frame test[10]. Next, the physical and chemical and
biochemical parameters of bread with the addition of
grain components were studied (Table 2).

Table 2 — Indicators of physical and chemical, biochemical quality of rye-wheat bread using grains

Bread quality indicators
from rye- with percentage addition of grain components
. N_ame wheat flour
indicators (control) 24% 28% 32% 36% 40%
NeQ Nel No2 Ne3 No4 No5
Mass fraction of protein, 6,1 6,3 6,7 6,9 7,0 7,3
9/100g
Mass fraction of fat, g/100g 1,1 1,2 1,2 1,2 1,3 1,3
Mass fraction of 334 35,3 35,5 36,1 36,8 37,3
carbohydrates, g/100g
Mass fraction of dietary 3,4 4,0 44 4,6 4,8 5,0
fiber, g/100g
Caloric content/energy 1741729 180/754 | 197/825 | 198/830 | 201/840 | 203/851
value, kcal/kJ
Magnesium, mg 73,0 83,3 85,6 87,0 89,3 90,0
Calcium, mg 25,0 34,0 38,0 43,6 47,4 50,2
Thiamine, mg 0,31 1,37 1,49 1,53 1,60 1,.87
Riboflavin, mg 0,11 0,25 0,30 0,38 0,42 0,61

According to organoleptic studies, bread No. 3
is optimal. Since samples No. 4 and 5 are not accep-
table for some organoleptic indicators (taste, aroma,
color of crumb, crust), and sample No. 1 insuf-
ficiently has the aroma and taste of spices due to the
insufficient proportion of grain mixtures and spices.

Test samples with the addition of 28-32%
grain (samples number 2 and 3) with the addition
of a grain mixture were the the best: porosity was
better than the control sample by 7.4 and 11.2%,
respectively, specific volume by 6.9 and 9.3%,
dimensional stability by 4.4 and 8.0%, structural
and mechanical properties by 21.7 and 29.7 total.
unit device. In samples with the addition of up to
10% starter, the porosity was unambiguous and
desirable. Further quantitative changes in the
dosage of grain components lead to undesirable
changes in the main indicators of bread quality.

Thus, the analysis of the quality of bread
showed that the best in terms of physical and
chemical indicators is the sample with the addition
of 10% sourdough, and the analysis of organoleptic
quality indicators indicates that the use of grain
components contributes to the formation of a more
intense color of the crust and a more pronounced
taste and aroma of the products.
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The existing patterns of changes in dough
properties are explained by the occurrence of
hydrolytic processes during dough maturation,
which leads to greater flexibility of the gluten
framework of the dough to stretch under the
influence of carbon dioxide bubbles formed during
alcoholic fermentation.

The optimal amount of bread with the
addition of 28% grain components was determined,
which can improve the organoleptic characteristics
of bread and not worsen the physical and chemical
properties of rye-wheat bread.

The inclusion of a grain mixture in the recipe
not only leads to an increase in the quantity and
content of amino acids, but also thus contributes to
the nutritional value of bread by increasing the
amount of amino acids necessary components in
wheat bread - methionine and lysine.

The high vitamin value of bread containing
processed grain compared to first-grade wheat
flour is repeated by studying the amount of vitamin
value of bread. In bread using processed grains and
spices in the starter culture, its vitamin value
increases as a result of an increase in thiamine by
times, riboflavin by 1.6 times compared to the
experimental samples.
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Analysis of the obtained data on physical
and chemical indicators indicates that the resulting
bread samples are rich in minerals and vitamins.
The amount of chemicals in breads using grain
mixtures increased by up to 70% compared to the
control sample. Compared to the control sample,
the studied samples showed an increase in the
content of protein, phosphorus, dietary fiber and
antioxidant activity in grain breads using various
starters.

Results and dicussion

Based on the results presented above and the
research, the following conclusions can be drawn:

- the obtained indicators of the studied samples
of bread using sourdough and processed grain for all
organoleptic, microbiological and determined
physicochemical indicators were within normal
limits. Also, the use of grain components makes it
possible to obtain products with high biochemical,
baking and consumer properties. In particular, the
content of fiber, easily digestible carbohydrates,
magnesium, calcium, and vitamins increases, which
generally expands the possibilities of using grain
crops in baking and increasing the range. Thus,
sprouted grain components can significantly enrich
the nutritional value of bread and bakery products
created on its basis;

-the addition of 28% grain components is the
most optimal for a number of quality indicators of
the finished bread;

-bread using sprouted grains is a promising
area of baking due to its rich composition and
prospects for use in the bakery industry, which
requires more careful study.

Gratitude. The study was conducted within
the framework and with the aim of initiative topic
“Development of innovative technology for flour
products of increased nutritional value based on
processsed products of grain, legumes and
oilseeds”.
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BJIMAHUE HEKOTOPBIX ®PAKTOPOB HA BOJOYAEPKUBAIOIYIO M
KUAPOYIAEPKUBAIOIYIO CIOCOBHOCTHU TBIKBEHHOU MYKH
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Hccneoosanue nanpasieno Ha uzyuenue GIUAHUA DPANIUYHBLIX (AKMOPOE HA 6000ydepiicusaioujue u
JHcupoyoepiicusaroujue CeoIUCmea mulkeeHHOU myku. MyKa, nonyuyeHHas u3z MmMulKebl, WUPOKO UCHONb3YEMCA 6
RUWLEBOII NPOMBIUMIIEHHOCIMU U 300D06OM NUMAHUU 011a200aps CE60UM YHUKANbHbIM ceolicmeam. B pabdome
paccmampueaemcs 6ausHue COOEPHCAHUA 61azU, MEeMRepamypol, pemenu 00padomku u opyzux axmopoe na
CHOCOOHOCIb MYKU YOEpyHcUeams 600y u Hcupvl. Memoovl UCHBIMAHUIL 6KIOUAION AHATIU3 8000Y0epicusarouiell
CHOCOOHOCIU MEMO0OM UEHMPUDYUPOBAHUA U USMEPEHUE IHCUPOYOEPHCUBAIOWUX CEOUCME C UCHONb308AHUEM
cnekmpogpomomempuu. Ilonyyennvie pesyniomamsl nO3607smM Jiyuuie NOHAMbL U ONMUMUZUDOSAMb RPOUECC
RPOU3800CMEA MBIKGEHHOU MYKU C YUEeMOM ee (YHKUYUOHANbHBIX XaPAKMEPUCMUK 011 NPUMEHEHUs 8 RUWe6oil
RPOMBIUMIEHHOCIU U CO30aHUsl 300PO6bIX RUWEELIX NPOOyKmoes. B cmamve paccmompenwvt pesyromamot
UCCNIe006AHUS  (YYHKUUOHATIbHO-MEXHOIOZUYECKUX CEOHCME — 6000Y0EPHCUBAIOWECI U  HCUPOYOEPIHCUBAIOW el
CHOCOOHOCMU MyKU U3 cemsH muikebl copma «Hpoouy, evipawueaemoii ¢ Tadscuxucmane. Ycmanoeneno, umo
OanHble noKazamenu 0711 MbIKGEHHOU MYKU @blule, YeM MAKOGble OJ11 NUEHUYHOU MYKU, YO C6A3AH0 XUMUYECKUM
cocmagom ucciedyemovlx 6u008 myku. Boisienena saeucumocmo 600oydepiicusarowieii u cupoyoepiicusarouieil
CHOCOOHOCIMU MBIKGEHHOU U NUIEHUYHOU MYKU Om memnepamypsl U cnocooa oopabomku. Onpedenenni
OnmuManbHble 3HAYEHUA OAGHHBIX HOKA3ameneil.

KimoueBble cji0Ba: ThIKBEHHAasi MYKa, NmeHu4YHass MYKa, (l)YHKlIl/IOHaJ'lbHO-TeXHOJ'lOFl/I‘IeCKl/Ie
CBOﬁCTBa, BOAOYACPKUBaIOIIasi CHOCOﬁHOCTb, JKHPpOyAECPKUBaAIOLI as CIIOCOOHOCTb.

ACKABAK YHBIHBIH CY/Ibl "KOHE MA/IbI CIHIPY KABLIETIHE
KEWBIP ®AKTOPJIAP/BIH OCEPI

M. B UKPAMWU*, M.b.LIIAPHUIIOBA X.®. AB/]VJIJ/IOEBA

(ToxikeTaH TexHONOTUSAIBIK YHUBepcuTeTi, Ta:xkikeTan Pecnmybnnkacsi, 734061,
Jdyman6e kanacel, H.Kapataesa kemeci, 63/3)
ABTOp —KOPPECTIOHICHTTIH AJIEKTPOH/IBIK morracer: darina.ikrami@mail.ru*

3epmmey acKabax YHbIHbIH CYObl HCIHE MAllObl YCMAUMbIH Kacuemmepine apmypii (paxmopnapoviy acepin
3epmmeyze oOazvimmanzan. AcKkabakmawn anviHaH YH O3iHIH epeKkuie Kacuemmepine oaiinanvicmol Tazam
OHEPKACIDIHOe JHcaHe OYPbIC MAMAKMAHYOA KeHIHeH KO0aHbliaobl. JKymvicma vlinzanovi, memnepamypansit, OHoey
YaKbIMbIHbIY HCIHE 0acKaA (aKmopnapovly YHHIH Cy MeH Mailnapovl ycmay Kadilemine acepi Kapacmuipovlidobl.
Coinax, adicmepine uenmpudgiyzanay adicimen cyovl ycmay Kadinemin manoay xcoHe cHeKMpogpomomempuansl
KOI0aHy apKblibl Mail ycmay Kacuemmepin onuiey Kipeodi. AnviHzan Hamuycenep acKkabax YHolH OHOIpy npouecin
OHUIH (DYHKYUOHATIObIK, CURAMMAMATIAPBIH eCKePe OMBIPbIN, MAMAK, OHEPKICIOIHOE KONOAHY HCIHe RATOanbl MAMAK,
OHIMOEPIH Jcacay YuwiiH Hcakcol mMyciHyze dHcoHe OHMAUNAHObIPY2A MYMKIHOIK Oepedi. Makanaoa Taxcikcmanoa
ocipinzen "Hpoou' copmuinviy ackadax mMyKbIMbIHAH QJIbIHZAH YHHBIH CY JMCOHe Mail CiHipy Kabinemi-
DYHKUUOHANOBIK — MEXHON02UANBIK KACUEemMePiH 3epmmey Hamudicenepi Kapacmuipvlizan. AcKaoax yHoIHbIH Oy
KepcemKiuimepi 3epmmesiemin yH MypaepiHiH, XUMUANBIK KYPAMbIHA OaiiaHblcmbl 0UOAil YHbIHA KaApazaHod
JHcozapel  eKeHOiZi aHbIKmanowl. Ackabax neH Ouoaii YHGIHbIH CYObl MHCOHe Maliobl ycmay KaodiniemiHiH
memnepamypaza coHe 6HOey alicine mayenoinici amvikmanovl. Ocbl KepcemKiuimepoiy oHmaiabl MaHOepi
AHBLIKMAOBbL.

Herisri ce3nep: ackadak yHbl, Onaai yHbI, (YHKIMOHANIBIK KOHE TEXHOJIOTHSUIBIK KacueTrTepi,
CYABI caKkTay KalijeTi, Maif ycray Ka0ineri.
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THE INFUENCE OF SOME FAKTORS ON THE WATER-RETAINING
AND FAT- RETAINING ABILITIES OF PUMKIN
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(Department of Chemistry Technological University of Tajikistan
734061, Republic of Tajikistan, Dushanbe, st.N. Karabaev, 63/3)
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The study is aimed at studying the influence of various factors on the water-retaining and fat-retaining
properties of pumpkin flour. Pumpkin flour is widely used in the food industry and healthy nutrition due to its unique
properties. The study examines the effect of moisture content, temperature, processing time, and other factors on the
ability of flour to retain water and fats. Test methods include analysis of water retention capacity by centrifugation
and measurement of fat retention properties using spectrophotometry. The results obtained will allow us to better
understand and optimize the production process of pumpkin flour, taking into account its functional characteristics
for use in the food industry and the creation of healthy food products. The article reviews the results of the study of
functional and technological properties of a flour made of Irodi squash grown in Tajikistan, in particular, its water-
holding and fat-holding properties. It is established that these properties are higher for squash than for wheat flour,
which is related to differences in chemical properties. The study has revealed a dependency of water-holding and fat-
holding properties of squash and wheat flour on temperature and type of treatment. Optimal values of these properties
have been identified.

Keywords: squash flour, wheat flour, functional and technological properties, water-holding
properties, fat-holding properties.

Beeoenue IykTa QYHKIMOHATBHBIMU HHTPEMEHTAMH, COZIEp-

B Hacrosiee Bpemst B KaK B pa3BUTHIX, TaK U JKaIIMMU HEeoOXOIMMBIE MUIIEBbIE BemecTBa. Mc-
B Pa3BUBAIOIIMXCS CTPaHAX MMTAHUE HACETICHUS HE TOYHHKOM 3THX BEUIECTB MOXKET OBITh HETPAIUIIHO-
OTBEYaeT HOpPMaM 370pOBOro o0pasza >XU3HH, YTO HHOE IS TAHHOT'O TIPOU3BO/ICTBA CHIPHE.
BBI3BAHO MHOTHUMU MIPHYNHAMH, B YHCIIE KOTOPBIX B kauecTBe MEPCIEKTHBHOIO HCTOYHHMKA
pa3BHUTHE MHUIEBOI MPOMBIITIEHHOCTH, OPUEHTHPO- (DYHKIIMOHAJIEHBIX BEIIECTB YUCHBIC H CIICIIUATICTHI
BaHHOM Ha WCIHOJB30BAHUE CBEPXOUYHIIEHHBIX MUIIEBOM OTpacid pPacCMaTPUBAIOT THIKBY U
CBIPBEBBIX MHTPEAMECHTOB, OONBIIOTO KOJWYECTBA HPOIYKTHI ee epepaboTku [3-5].
MUIIEBBIX W TEXHONOTHYECKHX J00aBOK — Mamepuanst u memoosl ucciedoeanus
KpacHuTeliei, apoMaTH3aTOPOB, KOHCEPBAHTOB H Jp., OOBEKTOM HCCIIEMOBAaHUS OBLTH BBIOPAHBI
a TaKKe YCTaHOBHBINASCA CTPYKTypa NHTaHUA, CeMeHa THIKBBI MECTHOTO copta «Mpoan», a Takxke
OCHOBaHHAas Ha YIOTPEOJIEHUN KaJOPHHHBIX MPO- pelenTypa U TEXHONOTHS HAIIHOHAJIFHON TaKHK-
IYKTOB, COMIEPKaIX MOBBHIIIEHHBIE KOJIMYECTBa CKOM XalBBl C WCIONH30BAHWEM JAaHHOW MYKH.
YITIEBOJIOB W JKUPOB M OOCTHEHHBIX MHOTHMH ChIpbeM [UIS TIPUTOTOBIICHHUSI MYKH TOCITYXKHIIN
HEOOXOAUMBIMH HYTPUEHTaMH — OENKaMH, IHUIIIe- CeMEeHa TBIKBBI MeCTHOro copta «Upomm»,
BBIMU BOJOKHAMH, BUTAMHUHAMH, MUHEPAIb-HBIMU BEIpameHHo B Daiizabamckom paiioHe Pecry0-
BellecTBaMHi. B CBSI3W C 3THUM TMEPBOCTEIEHHOMN muku Tamxukucrana B 2021 roxy.
3amadell THUIIEBOW MPOMBIIUICHHOCTH SIBIISIETCS ConeprkaHre OCHOBHBIX IHIIEBBIX BEIIECTB
MIPEOIONICHHE CIOKUBIIEHCS cUTyaruu. OTHIM 13 U (U3NKO-XUMHYECKHE TIOKA3aTelNd CHIPbI U
pemieHuit maHHOW TPOOIEMBI SIBISETCS IPOU3- TOTOBOHM TMPOAYKIIMH OMPEAEISUIH 0 METOINKaM,
BOJICTBO (DYHKITMOHAJHHBIX TPOMYKTOB THUTAHUA, MIPUBEICHHBIM B JIUTEPATYPHBIX HCTOUYHUKAX U
00JTaflaloONMX BBIPAKEHHBIM  037]0POBHUTEIBHBIM T'OCTax:
addexrom I YenoBeka U MpeaHa3HAYEHHBIX JIJIS - 0enmka KOJIOPUMETPUYECKUM U pedpakrto-
KKJOAHEBHOTO CHCTEMATHYECKOTO IMPUMEHEHUS METPUYECKHM METO/IaMH, Kpaxmaja — IOJIIpuMe-
[1,2]. UnTepec Kk (DyHKIMOHAIBHBIM MPOIYKTaM TPUYECKUM METO/IOM, KIIETYaTKH - TpaBUMe-
BO3PACTET C KaXKIBIM I'OIOM U 3TO BITOJIHE TIOHSTHO, TpudeckuM MeroaoMm mno Kropmaepy u [aHeky,
TaK KakK JaHHBIC THIIEBbIC MPOAYKTHI HE IaHb BIIQYKHOCTB ¥ 30JIbHOCTh — TaK)K€ TpaBUMETpUYEC-
CHIOMUHYTHOMY YBJIEUEHHUIO, a HEOOXOIUMOCTbD, KM MeronoM [6]. KucinoTHocTs ucciemyemoro
00yCIIOBIIGHHAsE ~paclpoCTpaHeHHEM OOJIe3HeH, 00beKTa Ompenessylacb METOIOM  KHCJIOTHO-
CBSI3aHHBIX HMMEHHO C XapaKTepoM IHUTaHUS. OCHOBHOTO THUTPOBAHHS, COJAEPKAHHE XHPOB —
QOyHKIMOHATILHOCTH MUILEBBIM MPOIYKTAM Yalle pedpakTOMETPHUUECKHM U IPaBUMETPUUECKUM

BCCro npuaact 06OFaH_IeHI/Ie TPaAULIUOHHOI'O IIPO-
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MeronoMm [7]. OpraHojenTHYECKHE MOKa3aTeln
rotoBoii xasBel onpenensutu o 'OCT [7].
Pezynomamst u ux oocyrcoenue
Panee Hamu ObUT MCCIIEIOBAH XUMUYECKUN
cocTaB  CceMsiH  THIKBBI  copta  «Mpommy,
BhIpamMBaemMoil B Tamxukucrane. Llenpro Hammx

HCCITETOBAHU OBLIIO HCITOMb30BAHNE MYKH U3 CEMSTH
TBIKBBI B TEXHOJOTHH MYYHBIX KOHJUTEPCKHX
u3zienuii. B Myke M3 CeMsH THIKBBI OBLTO OMPEACIICHO
coJiepkaHue OCJIKOB, YIJICBOJOB, MUHEPAaJIBbHBIX
BEIECTB, JKUPOB. IlONydeHHBIE PE3YIBTATHI
TIpE/ICTaBICHBI B Ta0uiie 1.

Tabnuna 1 — Xumuueckuii cocraB ceMsiH THIKBBI copTa « pomm»

benku Kpaxman | Kneruatka | 3onbpHOCTh | JKupHI
Oo6mee | PactBopu- Hepactso-
KOJI-BO MBbIe puMBIe
30,8 20,8 10,00 8,1 15,4 3,9 38,8
YCTaHOBIEHHBI ~ XUMHUYECKHMH  COCTaB 3aMevaTeNbHBIM CBOWCTBOM THIKBEHHOH MYy-

JIOKa3bIBAET, YTO MYKa U3 CEMSIH THIKBBI COPTa
«Upoau» obmamaer cBoOMCTBaAMHU (YHKIIMOHAIIb-
HOT'O MHTpeauenTa. Tak, coJepkaHue Kpaxmana 1
KJIETYaTKH COOTBETCTBEHHO coctaBisier 8,1 u
15,4%. KieruaTka, oTHOCAMmIAsiCS K HEPAaCTBOPH-
MBIM THIIEBBIM BOJIOKHAM, SIBJISIETCS HEOThEeMIle-
MBIM KOMIIOHEHTOM TIHIIH, IPeIHA3HAUYCHHBIM JIJIs
HOPMAIIbHOTO  (YHKIIMOHUPOBAHUS  OpPTaHOB
MUIIEBapeHHs U MPOMUITAKTUKA MHOTHX OoJe3HeH
KETYAOUHO-KUIIIEIHOTO TPAKTa, a TAKKE OUMIIe-
HUS OpraHu3Ma OT TOKCHKaHTOB. [lo jaHHBIM
CIICIUATUCTOB-IUETOJIOrOB, CyMMapHOE IOTpe-
ONeHWE MUIIEBBIX BOJOKOH B CYTKHA JIODKHO
coctaBisaTh 30-35 1, U3 HUX HEPACTBOPUMBIX — 25-
30 r [8]. ITo aTOMy TIOKa3aTento MyKa W3 CEMSH
THIKBBI MOXET CYHTAThC (DYHKIMOHATBHBIM
ceipbeM. CopnepikaHnue MHUHEPaJbHBIX BEIIECTB B
MyKEe U3 CEeMsSH TBIKBBI TI0 CpPaBHEHHIO C
MIIEHUYHON MYKO# BBICIIEr0 copTa OombIe Ha
2,32%. BHeceHWe TBHIKBEHHOW MYyKH B3aMEH
MIICHUYHON B PEUENTYPY MYYHBIX KOHJAUTEPCKUX
W3JICITIMHA TTO3BOJIUT OOOTATUTh U3JIENUS MUHEPAIh-
HBIMH BEIIECTBAMH, YTO MPHUIACT (YHKIIHOHAIE-
HYI0O HaMpaBICHHOCTh TpOAyKTaM. Myka wu3
TBIKBEHHBIX CEMSH MO CPABHEHUIO C MIICHUYHON
MYKOW CONEPKUT Takxke Oonbiie O6einxoB. Ecm B
MIICHUYHON MYKE BBICIIETO COpPTa COACPIKUTCS
9,7% OenxoB, TO B ThikBeHHOH — 30,8%, mpudem
Oonbiryro yacte (20,8%) cOCTaBISAIOT pacTBOpH-
Mbie Oenku. [To TaHHOMY MMOKa3aTeNto ThIKBEHHAS
MyKa TaKKe€ MOXET ObITh OTHECeHa K
(YHKIMOHANBHBIM HHTPEIUEHTaM. [10M0XKUTENb-
HbIM CBOWCTBOM TBIKBEHHOH MyKH, OOyclaB-
JUBAKOIIECH 1eNIeCO00Pa3HOCTh €€ MPUMEHCHHS B
TEXHOJIOTUU KOHJHUTEPCKUX MPOYKTOB, SIBJISCTCS
MPAKTUYECKUE OTCYTCTBHE KICHKOBUHBL. ITO
CBOMCTBO UMEET 3HAYEHHE B TEXHOJIOTMU MYYHBIX
KOHAWTEPCKUX M3ACNUIM, Tak Kak Juii HX
MPOU3BOACTBA IPUMEHSCTCSA MyKa C COJIepKaHEM
28-30% cnaboii KIeWKOBUHBI.
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KH sBisiercs cojepxanue 38,8% macna, B cocTaB
KoToporo BXoauT A0 40% IMHOIEBOW KHCIOTHI.
KpOMe JIMHOJIEBOI KHCIIOTHI B COCTaB THIKBEHHOT'O
Maclia BXOJMT JIMHOJICHOBAas KHCJIOTa, XOTS H B
MeHbieMm konndectse [9]. ToBeiieHHOE coepiKa-
HHE Maclia MTO3BOJIUT HE TOJIILKO 000TaTUTh TOTOBOE
N3ACIME MOJIMHCHACBIIIEHHBIMU JXKUPaMU, HO TaAKXKE
YMEHBIINUTH KOJIMYECTBO TBEPAOr0 HACBIIIECHHOI'O
JKHPa — CIIMBOYHOTO Maclia W MapTrapuHOB, TIPHME-
HSIEMBIX B TEXHOJOIMH MYYHBIX KOHJUTEPCKHUX
m3nenuii. Takum 006pa3oM, THIKBEHHOE MacIo M €T
YKUPHOKHUCIIOTHBIN COCTaB — ATO €Ille O/IHA MPHYMHA
CUUTATh THIKBEHHYI0 MYKY (QYHKIIMOHAIHHBIM
WUHTPEAMEHTOM B TEXHOJIOTHH MTUILEBBIX MTPOIYKTOB,
B TOM YHCJIE MYYHBIX KOHAUTEPCKUX U3/ICITHUH.

OnHaKko Ui PalMOHAIBHOTO HCIIONB30Ba-
HUS HOBBIX BHJIOB CBIPbS, ONpENCIIeHHs o0nacTel
WX TPUMCHEHHS HEOOXOJNMO TaKXKe MCCIeI0BaTh
X (DYHKIMOHATBHO-TEXHOJIIOTHYECKUE CBOWCTBA,
OTIpE/ICTISIIONINE TMOBEJCHUE JaHHOTO CHIPbS B
MpoIiecce TEXHOJIOTHYECKON 0O0paboTKM W XpaHe-
HuUst ToroBoro mpoxaykra [10]. ®@yHkunoHamsHO-
TEXHOJOTMYECKUE CBONCTBA CHIPhS BaXKHBI M 3HA-
YUMBI B TIPOU3BOJICTBE MHOTHX MUINEBBIX MPOAYK-
ToB. OHH BIHSIOT HAa OPraHOJCHNTHYCCKHE U
CTPYKTYpPHO-MEXaHUYECKHE CBOMCTBA, Ha BBIXOJ
NPONYKIIMU, HA CHIDKCHUE KaJIOPUUHOCTH MpPO-
JIYKTa, XapaKTepH3yIOT CIIOCOOHOCTD ChIPhsI 3ary-
MIaTh CHCTEMBI B MPOIECCEe TEXHOIOTHYCCKOM
00paboTKH.

B TexHonoruu xyie000yIOYHBIX M MYYHBIX
KOHJIUTEPCKUX U3JICNUI HEMAaJIOBaKHOE 3HAUCHUE
UMECIOT BOJIOYACPXKHUBAIOIIAS U JKUPOYACPIKH-
BAIOIIast CIOCOOHOCTH ChIPbSI.

B cBsi3u ¢ 3TUM, HaMU OBUIM OMpEIETCHbBI
Takue PYHKIHOHATLHO-TEXHOIOTMUECKHE CBOUCT-
Ba MYKH M3 CeMsH THIKBBI coprta «Mpomu», Kak
BOJIOYIEpXKHUBAIOIAS M JKMPOCBA3BIBAIOLIAS
cnocobHocTu. BomoynepxuBatorias (BOIOCBS3HI-
BaIOIIasA) CIIOCOOHOCTh XapaKTEPU3yeT CBOMCTBa
CBIpbs (IpoayKTa) abcopOMpOBaTH M MPOYHO
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CBSI3bIBATh CBOOOJIHYIO BIary B Mpolecce
TEXHOJIOTHYECKOW 00pabOTKH MHUIIEBOTO MPOIYK-
Ta 3a CYET MPUCYTCTBUS TUAPOPUIBHBIX TPYIIIL.
XKupoynepxuparomasi CocOOHOCTh OIpe-
JICTISIeTCSl CBOWCTBOM CBHIPBSI aJIcCOPOMPOBATH JKUP
3a cuer TruApo(GOOHBIX COSAMHEHHI B COCTaBe
cbIpbs. B xne000ymouHol W KOHIUTEPCKOH

OTpacisx BBICOKAash BOAO- M >KUPOCBS3BIBAIOAs
CIIOCOOHOCTH CBIPbsSI 3aMEUISIIOT YEepPCTBEHHE U
NPOJJICBAIOT CPOK FOAHOCTH mpoaykTa [11].
Pe3ynpTaTel  ompeneneHus — BOXOYyIEp-
JKUBAIOIIEH W IKUPOCBS3BIBAIONIEH CIIOCOOHOCTH
MYKH M3 CEMSTH THIKBBI [TPEACTABIICHBI B TAOIHIIE 2.

Ta6J'II/IHa 2-— q)yHKHI/IOHaJ'H)HO-TeXHOJ'IOFI/I‘IeCKI/Ie CBOICTBa MYKHU U3 CEMSH ThIKBbI

Cripbe

Myxka u3

TBIKBCHHBIX CCMAH

[TmennyHas Mmyka

BYC,% | KYC,%
116,18 | 114,28
85,43 81,96

TpaauuuOHHbBIN OCHOBHOM ChIPHEBOM
KOMIIOHEHT MYYHBIX KOHIAMTEPCKUX U3JICITUN —
MIIEHWYHAsT MyKa BBICIIErO0 COpTa, HWMeeT
HEBBICOKYIO BOJIOY/ICPKHMBAIOIAS CIIOCOOHOCTh U
HaOyxaeMocTh. Heckonbko Oolbliiee 3HaUeHNEe
JAHHOTO TIOKAa3aTellsi MMeeT MIICHHYHas MyKa
IIEPBOTO COPTa, YTO OOYCIOBJICHO OOJBITUM
COJICp’)KaHUEM ITHUIIEBBIX BOJIOKOH B MYKE IpHU
VBEJIMUCHUH €€ BhIX0/1a. Pe3ynbTaThl onpeneneHus
BOJIOCBSI3BIBAIOIIEH CIIOCOOHOCTH MYKH W3 CEMSH
TBIKBBI [TOKa3aJM, YTO THIKBEHHAs] MyKa 00JafaeT
0oJsiee BRICOKOH BOAOYAEP KUBAIOIICH CIIOCO0-
HOCTBIO, YeM MIIeHnYHas MyKa. BomoynepxuBaio-
11asi ClocoOHOCTh THIKBEHHOM MyKH Ha 36,8% wnun
B 1,5 paza BpIme, 4eM y MIIICHAYHOH MYKH.
O4eBHIHO, 3TO CBA3AHO C OOJBIINM COJEpKAHIEM
B COCTaB€ MYKH W3 CEMSH THIKBBI OEJKOB H
MUIIEBBIX BOJIOKOH. Ha BopoynepxuBaronyo u
KUPOCBSI3BIBAIONIYI0  CIIOCOOHOCTH ~ TIOMHMO
KOJIMYECTBEHHOTO COJEPKAHUS BIIHSIET TAKKe
COCTaB yKa3aHHBIX HHTPEANEHTOB, COOTHOIIEHHE
KHCIIBIX W OCHOBHBIX aMHHOKHCIIOT B OeJKax,
YUCII0O W PACHOJOXKEHWE TUAPOPHUIBHBIX U
ruapoGoOHBIX ~ Y4acTKOB Ha  IOBEPXHOCTH
MaKpOMOJeKy. V3BeCTHO, 4TO BOAOYIEPKHUBAIO-
masi CrmocoOHOCTh PacTBOPUMBIX OEIKOB OOJbIIIE,
YeM HepacCTBOPHUMBIX, & TAKUMU SIBJISIETCSI OOJIbIIAs
4acTh OEJIKOB THIKBEHHON MyKH. B nuTepaTypHBIX
HMCTOYHHKAX TaKKe YKa3bIBaeTc, 49TO
azicopOupyroIas crocoOHOCTh HEPACTBOPUMBIX
MUIIEBBIX BOJIOKOH, K KOTOPBIM OTHOCHUTCS
KJIETYATKa, BBIIIE, YeM PACTBOPUMBIX, TAKUX KaK
MEKTUHbI, TEMULIEIUII0NI03a, IEHTO3aHbl U 1Ip. [12].
TrikBeHHass MyKa oOJamaeT Takke Ooiee
BBICOKOI1 JKHPOCBSI3BIBAIOIIEH CITOCOOHOCTEIO, YeM
MIIeHWYHas MyKa. OTOT  IOKaszarenb  JUIs
ThIKBeHHOW MyKH Ha 14,12% umu B 1,15 pasa
OoutbIIe, YeM JIs MIIeHUYHOW MYyKHU. JKHpPOCBSI3bI-
BAarOINAsl CIIOCOOHOCTh THIKBEHHOH MYKH TaKXe
o0yciioBiieHa OONBIIMM COAEP)KAHUEM OEJIKOB U
YIJIEBOJIOB, B TOM YHCJIE KpaxMmala U, B OCHOBHOM,
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MIUIIEBBIX BOJIOKOH, KOTOpPBIE 00JIa/Ial0T HE TOIBKO
TUAPOPUIFHOCTBIO 33 CUET THPOKCHIHBIX TPYIII,
HO ¥ THIPOPOOHBIM yYacTKaMH MOJEKYIIbI,
a7IcCOPOUPYIOIIUMHI ¥ CBS3BIBAIOIIUMH JKHp. B
CBSI3U C OTUM, BHECEHUE MYKH M3 CEMSH THIKBHI B
pelenTypbl MYy4YHBIX KOHJIUTEPCKUX IPOIYKTOB,
MOTPEOUTENLCKIE Ka4ecTBa KOTOPBIX BO MHOTOM
3aBHUCAT OT CIIOCOOHOCTHU CBSI3BIBATH )KHUP U BOIY,
SIBJISIETCS 11€7IECO00PA3HBIM.

TexHosorusi NpOU3BOACTBA MYUHBIX KOHAU-
TEPCKUX NMPOAYKTOB IPEIIoaracT HarpeBaHUue U
BBIJIEP)KMBAHUE CMECH IIPU 3aJaHHOM BBICOKOM
Temiepatrype. MeT 3HaueHue TaKXKe Takue
(akTOpBl, KaK COOTHOLIEHHE pPA3IMYHBIX BHUIOB
CBIPbsl, HAIpUMEpP, COOTHOLIEHWE MYKH W BOJBI
(>kmpa), a Taxke BpeMs U criocod oopaboTKH.

YcraHoBneHHE  3aBUCHUMOCTH  (DyHKIIHO-
HQJIbHO-TEXHOJIOTMYECKUX CBOICTB  CBIPbSI  OT
YKa3aHHBIX (PaKTOPOB HEOOXOIUMO JUIS yCTaHO-
BJICHHUSI ONTUMAJIBHBIX TEXHOJIOIMUYECKUX PEXUM-
OB IIPOM3BOJCTBA TOTOBOI'O IPOJYKTA.

C LEJIBI0 oIpeneneHus BIIMSIHUS
TeMIlepaTypbl Ha (PYHKLHOHAIBHO-TEXHOJIOTHYEC-
KHE CBOMCTBA THIKBEHHOW MYKU M CPABHEHUS UX CO
CBOICTBAMHU MIIEHUYHOM MYKH OIPEAEISIN HX
BOJO- M >KHPOCBS3BIBAIOLIYIO CIIOCOOHOCTH MpPH
temmeparypax ot 20 no 100°C ¢ marom B 20°.
HccnenoBanock Taxke BIUSIHUE cCriocoba 00padoT-
KU THIKBEHHOM MYKU BOAOH U >xupoM. I1o ogHOMY
U3 CcrocoOOB, Ha3BAHHBIX B JIUTEPATYype
«3aBapuBaHue» [13], obpasiel Myku oOpabaThiBa-
JUCHh BOJIOW (’KMPOM), HArpeTor 0 HeoOXOAMMO
temrepatypsl. Ilo BTOpoMy cnoco0y BOIHYIO
(KMpOBYIO) CYCIIEH3MI0O MYKH HAarpeBaid 10
TpeOyeMoil TemmepaTypsl TOCTENeHHO. JlaHHBIHT
criocob Ha3BaH aBTopamu [13] HarpeBaHHEM.

3aBHCUMOCTb BOJIOYAEPKHUBAIOILEH CIIOCO0-
HOCTH THIKBEHHOM M TMIIEHUYHOH MYKH OT
TeMIepaTypsl u crocoba o0pabOTKU TMpeacTaB-
JIeHa B Ta0mnurie 3.
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Tab6muma 3 — BioustHue TemmnepaTyphl U criocoba 00paOOTKU Ha BOIOCBSI3BIBAIOIIIIEC CBOMCTBA THIKBEHHOH W MIIICHUYHON

MYKH

Croco6 Temneparypa, °C

00paboTKM 20 [ 40 [ 60 80 [ 100
ThIKBEeHHas! MyKa

3aapuBanue | 114,9% | 105,7% | 104,95% | 116,16% | 108,23%

HarpeBanme | 114,19% | 149,01% | 137,22% | 186,5%
ITmennyHas Mmyka

3aBapuBanue | 77,37% | 69,68% | 67,94% | 211,96% | 127,26%

Harpepanue | 77,37% | 151,42% | 282,47% | 288,34%

IIpoBeieHHBIM 3KCIIEPUMEHTAMHU  YCTaHO- MPEICTABICHHOTO PUCYHKA, BOIOYIEPKUBAIOIIAS

BJICHO, 4TO BOJOYJEPKHBAIOIIAS CIIOCOOHOCTh
THIKBEHHOM W MIIEHUYHOW MYKH 3aBHCUT KakK OT
TEeMIIepaTypbl, TaK M OT cHocoba o0pabdoTKH.
BonoyzaepxxuBatomasi CocOOHOCTh  THIKBEHHOU
MYyKH TIpH BTOPOM crioco0e 00padOTKH, TO ecTh
pu «HArpeBaHUM BBIIIIE, 4eM npu
«3aBapUBaHUM» MYKH Harperod Bojou. OmHaKo
XapakTep 3aBUCHMOCTH JAaHHOTO IIOKa3aTens OT
TEMIICpATYypPbl pa3jIMdCH A HCCICAOBAaHHBIX
BHJIOB MYKM M CBSI3aH CO CHOCOOOM 00pabOTKH
ChIpbsi BOJIOM. boiiee HarisiiHO 3TO pa3auyue
BunmHO Ha pucynke 1. Kak BugHO U3

CIOCOOHOCTh THIKBEHHOW MYKH TIpH 00paboTKe
Harperoil BoAOW (3aBapuBaHHE) HE3HAUUTEIHHO
MTOHMYKAETCS TIPU MOBBIIIEHNUHN TeMIiepaTypsl oT 40
710 60°C, 3aTeM TIpH MOBHIIIEHNN TEMIIEPATYPHI 10
80°C yBenmmumBaercs u cocrasuser 115%, 3atem
pu 100°C BHOBbL MOHMXKAETCS IO MIPEKHETO
3HavyeHus. [Ipu «HarpeBaHHW» BOIOYIECPKUBAIO-
1iasi COCOOHOCTh THIKBEHHON MYKH TTOBBIIIACTCS
ipu 40°C, 3atem ipu 60°C — IOHMKAeTCs ¥ BHOBb
YBEIMYUBAETCS, JOCTHTAs npu 80°C
MaKCHUMaJIbHOT'O 3HAUEHHUS.

350.00
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}———X
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Pucynok 1. 3aBHCHMOCTH BOIOYAEP)KHBAIOIIEH CIOCOOHOCTH THIKBEHHON W MIIEHHYHOW MYKH OT TEMIIEPaTyphl U

criocoba 00paboTKH

Kaxk ripu 3aBapuBaHuy, Tak U IPU HArPEBaHUU
HauOomnbllass BOAOYAEPKUBAIOIAsl CHOCOOHOCTb
nposBrsiercs npu 80°C. Takoe n3MeHeHHe BOIOY/IE-
KHUBAIOLIEH CIIOCOOHOCTH, BEPOSITHO, CBSI3aHO C
(U3UKO-XMMHUYECKUMH HM3MEHEHUSIMH OENKOB U
YIJIEBO/IOB, KOTOpBIE O00ECIIEUMBAIOT  JIaHHBIN
(YHKIIMOHATBHO-TEXHOIOTMIECKHIA ToKasaTesb [14].
I[Ippu  HarpeBaHuMM  THIKBEHHOHM  MYKH,
conepxarieii 6onee 30% OenkoB, OoMbIIast YacTh
KOTOPBIX  SIBISIIOTCS ~ PAacTBOPUMBIMH,  IIPH
TIOCTEIEHHOM yBeIUYeHH TeMriepaTypbi 10 40°C
MPOMCXOANUT HaOyxaHue OENKOB U MEpPEeXoa MX B
pactBop, a Takxke ux rugparauus. [lpu sTom
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CBEPHYTBIE MOJIEKYJIBI OCIKOB Pa3BOPAYMBAIOTCS,
HOSIBJISIETCSI BOSMOXKHOCTD TIPOYHOTO CBSI3BIBAHUS
a7copOMPOBAHHBIX MOJIEKYJ BOJBL. 3a CUET 3TUX
IPOLIECCOB M BO3pAcTaeT yBEIHYEHUE BOAOYAEP-
KHMBAIOIIEH CIIOCOOHOCTH  THIKBEHHOH MYKH.
YMeHblIeHHe JaHHOTO MOKa3aTels Npu JdajbHel -
meM TOBBIIIEHHH  TemrepaTypsl g0 60°C
BEPOSITHEE BCEr'O CBSI3aHO C JAeHATypanuen OenKoB,
KOTOpasi y OONBbIIMHCTBAa OENKOB HACTyMaeT MpH
50-60°. Ilpu JeHaTypaluu MOJEKYJIbl Oenka
U3MEHSAIOT KOH(QUTYpaurio W Pa3BOPaYMBAIOTCS
TakuM 00pa3oM, 4YTO Ha UX IOBEPXHOCTH
NOSBJISIETCS 0OJIBIIOE KOMMYECTBO PAHEE CKPBITHIX
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KoH(popmalmel Oenka paguKaioB Wi (QPyHKIHO-
HanbHBIX rpymn [15]. Ecimu 3a cuer runpoduinbHbIX
Tpylnn — KapOOKCHUJIBHBIX, THIPOKCHIHBIX U
AMHUHOTPYIII, pPa3MEIICHHbIX Ha ITOBEPXHOCTH,
OEIKOBbIE MOJIEKYJIBI CIOCOOHBI CBS3BIBATH 3HAUM-
TENbHOE KOJMYECTBO BOJBI, TO IPU YBEIMYCHUH HA
MOBEPXHOCTH MOJEKYNbl THAPOPOOHBIX TPYIHII
yMEHbBILIAeTCs CPOJACTBO K BOJE M BOAOYIEP-
KHUBAMOIIAsi CIIOCOOHOCTh YMEHbIIaercs. Temrie-
paTypa JeHATypallud WHIUBHAyajbHas  JUIs
KaXoro Oenka, HO B CPEJHEM OHa JIGKHUT B
muanasone ot 40-10 65°C. Buammo, npu Harpe-
BaHUM JICHATypalus OCIKOB THIKBEHHOH MYKH
MNPUBOJUT K OCBOOOXKICHUIO TUAPODUIBHBIX
TPyl ¥ TMOSBICHWIO WX Ha IOBEPXHOCTH
MOJIEKYIIbI, YTO HApsAy C HaOyXaHHEM, ITePexoIoM
WX B pacTBOp, a TaKxke THipartarueil OelkoB,
CTaHOBHTCS MPHUYMHON YBEITHUYEHUST BOJOYICPIKH-
BalOIIEl  CIOCOOHOCTH  THIKBEHHOM  MYKH.
[Mocnenyroniee MOBBIIEHHE TEMIIEPATYPHI YBEJH -
YUBAET YUCIO THIPO(POOHBIX TPYIII, BCIESICTBHE
Yero AaHHBIA (YHKITMOHAIEHO-TEXHOIOTUUCCKUAN
MoKa3aTelb OHMKAeTCsl.

M3MmeHeHne BOMOYIEP KUBAIOIMIEH CIIOCOO-
HOCTH THIKBEHHOM MYKHU CBSI3aHO TaKKe, Ha Hall
B3IV, C B3aMMOJEHCTBUEM YacCTUYHO JICHATYp-
HUPOBaHHBIX MOJIEKYJI O€lKa ¢ TaKUM Ba)KHBIM
KOMIIOHEHTOM TBIKBEHHOH MYKH, Kak JIMIIHJBL
B3aumoneiicTBue 6€IKOB U JIMIUIOB 3aKJII0YACTCS
B 00pa3oBaHUM CBS3EH MEXIYy OCBOOOINBIINMUCS
B pe3yibTaTe AeHaTypanuuu (GYHKIHUOHAIBHBIMH
TpylIIaMu  MOJEKylbl Oenka u CBOOOAHBIMHU
KapOOKCHUJIBHBIMU TPYNIaM{ JKUPHBIX KHCIIOT.
OO0pa3oBaBIIHecsS KOMIUIEKCHI OCITKOB € KUPHBIMA
KHACJIOTaMHU JIMNUAOB CTAOWIN3UPYIOT O€NKH U
3aMEUISIIOT IPOLIECC AEHATypaluu. JTO B3aUMO-
NEeUCTBHE CTaHOBHUTCS Oojee BO3MOXKHBIM IOJ
BIIMSIHMEM MOBBILICHUS TeMIepaTypsl. B pesyib-
TaTe 3TOrO0 MOJUICHTHIHBIC LU MOJIEKYJIBI
Oenka HaxomiITCAd Ccpead MOJSPHBIX — TPYIHII
JUIXJO0B, OPUEHTHUPOBAHHBIE TAKUM 00pa3oM, UTO
rUApOQUIbHBIE  YYaCTKH  OPHEHTHPOBAaHBI K
MOJIEKyJlaM BOHbI, a TUApPOo(OoOHBIE - K KHPY.
Takum o0pazoMm, BiIMSHUE TeMIeEpaTypbl Ha
BOJIOCBSI3BIBAIOILYI0  CIIOCOOHOCTH  THIKBEHHOM
MYKH 3aBHCHUT OT YKa3aHHbBIX (PU3UKO-XUMHYECKUX
MPOLIECCOB, AJIS1 KOTOPBIX ONTUMAJIBHBIM SIBJISCTCS
Temnepatypa 80°C. B TIOBBIIIEHHH BOIOYHEPIKH-
BalOIE CIIOCOOHOCTH BOABI TIpHU 80°C wme
MeHblIee 3HAYeHHE HWMEIOT W3MEHEHHS II0JIU-
caxapunoB. Kak H3BecTHO, MMEHHO NUpU 3TOU
TEeMIIepaType HauMHaeTcsl KieicTepusanus Kpax-
Maya. JTOT MPOLECC MPOUCXOAUT UMEHHO IpU
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temmeparype 75-80°C u  compoBokaaercs
YBEIUYCHHEM THIPO(UIBHOCTH KpaxMaia.
N xors coiepkaHue KpaxMaia B

THIKBEHHON MyKe cocTaBiisieT Bcero 8,1%, tem He
MeHee, BIMSHHEM YyKa3aHHOro IIpolecca Ha
BOJIOYICPKUBAIOIIYI0  CIIOCOOHOCTH  HEIb3S
npeHeOperatb. Ho Oonee 3HaUMTENBHBIN BKIIAT B
YBENIMUEHHH BOJOYEPKUBAIOLIEH CITOCOOHOCTH
TBIKBEHHOM MYKHM BHOCUT TaKOM IOJIMCaXapu/l, Kak
KJIETHATKA, COJIepKaHre KOTOPOH TIOYTH B JIBa pa3a
Oosnplle MO CpaBHEHHUIO ¢ KpaxmajoM. Kierdarka
o0aiaer GONBIIUM KOJIHMYECTBOM THAPOKCHIBHBIX
TpyII W Pa3BUTOW CHUCTEMOH CYOMHKPOCKOITHU-
YECKMX  KalWUIIpOB, YTO  OMpeleNnser ee
CIOCOOHOCTh TOMJIOIIATh W YACPKHUBATH BOJY.
[Ipu mNOBBIIEHUH TeMIEpPaTyphl YBEITHYHBAETCS
HaOyXaeMOCTh  KJIETYaTKW, 4YTO BEOeT K
YBEIIMYEHUIO BOAOYJEPKUBAIOIIEH CIIOCOOHOCTH
THIKBEHHOH MYKHU.

[lpu «3aBapuBaHum», Korja Myka oOpa-
OaThIBaeTCS YK€ HArpeTodl BOAOW, MpEBaIUPYIO-
OIMM ~ TPOLIECCOM  CTAaHOBUTCS  JEHATypaIus
OenkoB, a He WX HaOyxaHWe W pacTBopeHme. B
CBSI3U C 3THUM, BOAOYIEP)KUBAIOLIAs CIIOCOOHOCTh
U3MEHSETCS OYeHb HE3HAYUTENbHO, IMPaKTHUECKU
He MeHseTcs. [IpuunHON MOBBIIEHUS YKa3aHHOIO
cBOIiCTBA ThIKBeHHOI MyKH rpu 80°C, BO3MOXHO,
ABJISIETCS Kileficrepu3anus Kpaxmana. 9T0 KOCBEH-
HO IIOATBEPXKIAercs TEM, 4YTO IIOBBILICHUE B
BOJIOYJEPKUBAIOIIEH CIOCOOHOCTH THIKBEHHOM
MYKU KOppPEIHpYeT ¢ HEOONBIINM COAEp:KaHHEM
Kpaxmaja, KOTOpO€ B THIKBEHHOH MyKe COCTaBIISET
Bcero 8,1%.

Jns nimeHnyHOM MYKH M3MEHEHUE BOJAOY-
JEpP KHUBAOLIEH CIIOCOOHOCTH B 3aBHCUMOCTH OT
criocoba 00pabOTKH 1 TeMIepaTyphl 3HAUUTEIHHO
OTJIMYAETCs] 10 CPAaBHEHHIO C MYKOHM U3 CEMsH
ThIKBBI. [Ipy «HarpeBaHNMM» BOIOYIEpPKHUBAIOLIAS
CIOCOOHOCTh  IMUIEHUYHOH MYKH C  POCTOM
temmeparypsl ot 20 10 60°C pesko yBennunBaercs
M 10 JOCTHKEHHH TeMIlepatypsl Harpesa 60°C
NPONOJDKAET yBEIMYMBATHCS, OTHAKO TIOpa3lo
MmemieHHee. [lpu «3aBapuBaHUM» BOLOYAEPKH-
BAIOIIasl CIIOCOOHOCTb IIIEHUYHOH MYKH B
unTepBane temnepatyp 20-60°C npakTuuecku He
u3Mensierca. 3aTeM pesko Bospactaer mpu 80°C,
MI0CJIE YEro BHOBb YMEHbBILIAETCSI.

Hccnenyemble  (QyHKIMOHAJIBHO-TEXHOJIO-
THYECKHE CBOMCTBA MIIEHUYHON MyKH O0YCIIOBIIU-
BAIOTCS MPEXKIE BCEro YrieBOAaMH, B OCHOBHOM
KpaxMaJioM, COJep>KaHUue KOTOPOro B MIIEHUYHON
MyKke cocraBiser a0 76-80%. Ilpu TexHomoru-
YECKUX OIepalusiX, CBSI3aHHBIX C TEPMUYECKUM
BO3JEIICTBUEM, KpaxMal HpPOSBISET CIIOCOOHOCTh



AJMAaThI TeXHOJOTHSIJIBIK YHUBePCHTeTiHiH xabapmbichl. 2023. Ne4.

K ajcopOIuu Biard, HaOyXaHHIO U KICHCTEp-
M3alMM, B HEM MOTYT MpPOTEKaTh MPOLECCHI
JCCTPYKIIMM M arperaudd Moiekynl. Bomoynep-
’KHMBAIOIAasi CIIOCOOHOCTh CBsi3aHA C IPOLIECCOM
HaOyXxaHHss MOJIEKYJ KpaxMmaya, KOTOpbIe Ipu
HAaOyXaHWH TIOTJIOMIAIOT OONBIIOE KOJUYECTBO
BOJIbI. DTOT IMPOLIECC YBEIUYUBACTCS PHU IMOBBI-
LLIEHUU TEMIIEPATYPHI.

OIHOBPEMEHHO MPOUCXOJUT PACKPHITHE
CIIMPAJICBUIHOM MaKpOMOJIEKYJIBl Kpaxmaya, B
pe3yabTaTe 4ero o0pa3yroTcs J0BOJIBHO MPOYHbIC
XUMHYECKUE CBA3U MCEKIAY MOJ'ICKyJIOﬁ BOAbI H
TUAPOKCUIHBIMY TpynmaMm Kpaxmana. Ilpu nanb-
HeilllleM HarpeBaHWU CyclieH3uu (B HHTEpBaJe
temnepatyp 60... 100 °C) nHabyxaHue Kpaxmalib-

HBIX 3€PCH YCKOpSETCS, NpUYeM OO0bEeM UX
YBEIIMYUBALCTCS B HECKOJILKO Pa3.

ThiKBeHHAass W TMIICHUYHAs MyKa pa3Jiu-
YarOTCS U 10 )KUPOYJIEPKUBAIOIICH CIIOCOOHOCTH U
3aBHCUMOCTH 3TOI'0 ITOKA3aTelsl OT TEMIIEPATyPhl U
crocoba 00pabOTKM, YTO TOKa3bIBAIOT JAHHEIC,
MpEJCTaBIICHHBIC B TaOiuile 4 ¥ Ha PUCYHKE 2.
CornacHO TOJMYYCHHBIM pe3yJibTaTaM, KUPOYIep-
JKUBAIoIIas CIOCOOHOCTh MIIEHUYHOH MYKH Kak
NP 3aBapUBaHHUM, TaK U NPH HArPEBaHUM HIKE,
YEM y TBIKBEHHON MYKH.

[Ipy  mOBBIIIEHUH  TeMIepaTypbl IPHU
3aBapUBaHUU JKUPOYACPKHUBAIOIIAST CIIOCOOHOCTh
THIKBEHHON MYKH MTOHUKAETCS, JOCTUTas TIPU 60°C

80,29%, 3aTeM TOCTENEHHO MOBBIMIACTCS U TIPH
100°C cocramsier 104,70%.

Tabnuua 4 — Bnusaue temmneparypbl 1 ciocoba 00paboTKH Ha )KUPOCBS3BIBAIOIINE CBOMCTBA THIKBEHHOM U MIIEHUYHON

MYKH
Crioco6 Temneparypa, °C

00paboTKH 20 I 40 | 60 | 80 | 100
ThIKBEHHast MyKa

3aBapuBanue | 113,42 % 97,90% 80,29% 96,96% 104,70%

Harpesanue 113,42% | 104,75%% | 98,27%% | 107,27%
ITmennyHas Mmyka

3aBapuBaHue 99,33% 66,80% 59,18% 69,43% 68,76%

Harpesanue 99,33% 88,88% 131,28% | 86,98%

IIpu BTOpOM crmocobe obpaboTku (Harpe-
BaHWHN) KHUPOYAEPKUBAIOIIAS] CIOCOOHOCTH THIKBEH-
HOI MYKH XOTSI 1 IMEET OOITBIIIE 3HAUCHHUS, YeM TIPH
3aBapyBaHUM, HO 3aBHCUMOCTh OT TEMIEpPaTyphl

Takast Jke, Kak U B 1epBoM criocobe. Hanmenbiiee
3HAYCHHE KUPOYICPIKUBAIOIICH CIIOCOOHOCTH TaK-
e nposeisiercs npu 60°C.

Tabn:1
140.00
120.00 |—— AN
100.00 == TK.M/3
60.00
40.00 TK.M 2/H
20.00 =¥ .M 2/H
0.00
20°C 40°C 60°C 80°C 100°C

PucyHnok 2. 3aBUCHMOCTb JKHUPOYACPKHUBAIOIICH CIIOCOOHOCTH THIKBEHHOW W MIIEHHMYHON MYKH OT TEMIIEPATyphl U

criocoba 00paboTKH

CHmKeHHE XKHUPOYIepKUBAIOLIEH Croco0-
HOCTHU TIPH HOBBIIIEHUU TEMIIEPATYPHI BO3MOYXKHO
o0BsICHSIETCS HayaJoM HeoOpaTUMOH JeHaTypa-
UM OENKOB  THIKBEHHOM  MYKH,  KOTOpas
YCUIIMBAETCS IPY MOBBIIIEHUH TeMItepaTypsbl. [Ipu
JalbHEeHIIeM MOBBIILIEHUH TeMIEepPaTyphl Ha 3TOT
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IMMOKa3aTeCiib BJIMAIOT YIKC q)HBI/IKO-XHMI/I‘leCKI/IC u
OHMOXHMUYECKHE mpouecCol, IMpoucxoadnme ¢
KpaxmajioM U uenmonosoﬁ. }KnpoynepmHBa}omaﬂ
CITOCOOHOCTH Kpaxmajia U KJICTYAaTKH O6YCJ'IaBJ'II/I-
BacTCsa HX B3aHMO,Z[€fICTBPIeM C JKupamm C
O6pa3OBaHI/ICM TJIMKOJIMIIN OB, a TAaKXKE az[cop6-
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LUel MOJIEKYJ KHpa MOBEPXHOCTHIO MOJIMCaXapH-
noB. Kak ormewanoch BbIl€, NMPH HOBBIIICHUU
TEeMIIEpaTypsl  MPOHCXOAUT  Pa3BEpPTHIBAHHE
CIHUPAJIeBUIHON MaKpOMOJIEKYJIbI IOJIHCcaxapu-
noB. Ilpu sTtomM Ha rHAPOPOOHBIX yyacTKax
MOJIEKYJbl ~ MOJMCaxapuaa CTaHOBATCS —Ooiee
JOCTYIHBIMHE JUTS B3aMMOJICHCTBUS C MOJIEKYJIaMH
xupa. Kpome Toro, moBHIIIEHHE KUPOYIEP-
KHUBAMOIIEH CIOCOOHOCTH KaK THIKBEHHOW MYKH,
TaK ¥ MIIEHUYHOH MOXXHO OOBSCHUTH HAJIMYHEM
CYOMUKPOCKOMMUYECKUX KaNHIUIIPOB, UMEIOLINXCS
B kierdatke [13] BcacbsiBanreM OOJBIIOTO
KOJTMYECTBa JKUpa B HUX Takke o0eclieunBaercs
YBEIWYEHHE KUPOYAEPKUBAIOIIEH CIOCOOHOCTH
MIPH TIOBBIIIEHUU TEMIIEPATYPHI.

KpuBast 3aBHCUMOCTH >KUPOYAECP KUBAIOIICH
CIIOCOOHOCTH TIIIEHUYHOW MYKH OT TeMITepaTyphbl
NpH 3aBapuWBaHUM TOA0OHA KPUBBIM JAHHOU
3aBUCUMOCTH JUIsl THIKBEHHOW MykH. M3 dero
CIIEYET, UTO MPOSIBIICHIE YKa3aHHON 3aBHCUMOCTH
CBA3aHO C TEMH JK€ TMpOLeCCaMH, YTO W IS
THIKBEHHOH Myku. Ilpm mHarpeammm g0 40°C
KHUPOYJEP)KUBAIOIAsi CIHOCOOHOCTh IMIIIEHUYHOM
MYKH CHauaJla [IOHWKAeTcsl, 3aTEM PE3KO BO3pacTaeT
IpH JocTrKeHnH TemmepaTypbl 60°C, 3aTeM BHOBB
noHmxkaercsa. [lo-BuauMoMy, IepBOHaYaJIbHOE
CHIJKCHUE JKUPOYAEpXKHBAIOIIEH crocoOHOCTH
CBSI3aHO C JICHATypaIliel aT0yMUHOB U TJI00YJIMHOB
- BOJIOPaCTBOPUMBIX O€JIKOB MIIEHUYHOH MYKH,
BCJIEJICTBUE YEro CHUXKaeTca Ha0yXxaemMocTb U
rugpararst 0enkoB. [Ipy nanbHeHIIeM OBBIIISHUH
TEeMIIepaTypbl YBEINYMBAETCS CTElEHb Hadyxae-
MOCTH U THApaTallui KpaxMaina, U, KaK CIEACTBUE,
MOBBIIIACTCS KHUPOYAEP’KUBAIOIIAsl CIIOCOOHOCTH
MNIICHUYHON MYKH.

3aknrouenue,6u18600b1

Hcxons u3 mMOMy4YeHHBIX PE3YJIBTAaTOB,
MOXHO CUUTaTh LEIeco00pa3HbIM 3aMEHY 4acTd
MNIICHUYHOM MYKH MYKOM W3 CEMSIH THIKBBI MIpU
MPUTOTOBJIEHUH MYYHBIX KOHAWTEPCKUX W3ICIHM,
CBOMCTBa KOTOPBIX 3aBHCAT OT TakuX (PyHKIHO-
HAJIbHO-TEXHOJNIOTHYECKUX CBOMCTB HCIONb3Yye-
MOI'O CHIPbsi, KaK BOAOYACP)KUBAIOLIAA U JKUPO-
yaepxuBaromas  cnocodnoctu.  CmemmBaHue
PELENTYPHBIX KOMIIOHEHTOB >KE€NaTeJIbHO MPOBO-
JIMTH TIPH KOMHATHO# Temmniepatype wiu mpu 80°C.
[Ipu nanHoli TemnepaType NposBisieTcs] HanOob-
11asi BOAOYACPKUBAIOIIAS U )KUPOYIAEP>KUBAIOIIAs
ciocobHocTd. OOpabOTKy CBIPbS JKEJIATEIBHO
MPOBOANTH METOAOM HarpeBanus. Kpome Toro,
HEOOXOMMO OTMETHUTh, 4YTO HCCIIEAOBaHHbIE
MOKa3aTelld  CPaBHUTEIBHO YCTOMUYUBBHI  IIPH
MOBBIILICHHBIX TEMIIEpaTypax.
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AHAJIM3 PE3YJIbTATOB MUKPOCKOIIMPOBAHUA MACHBIX TIOJTYPABPUKATOB,
OPUTOTOBJEHHBIX METOJOM SOUS-VIDE

C. BEPIIFATTUYIIBE ), T.K. KVJIA)KAHOB ', A. A. KOKILIAPOB? "), J1.K.BAHBOJIOBA®
H. U. JABBIIEHKO?2), A. ] IIVIACTVH?

(*AO «AnmaTuHCKHii TexHoIOrMYecKuil ynusepceuter», 050012, Pecny6inka Kazaxcran, r. Aamarsl, yi. Tone
6u, 100, > ®I'BOY BO «KemepoBcKuii rocyaapcTBeHHbI yHHBepCHTET, 650043,
Poccusi, r. Kemeposo, yia. Kpacuas, 6)
DJIeKTOpOHHAs [TOYTa aBTOpa KoppecrnoHaeHTa: b.sayat@atu.edu.kz*

Tomoenocms KynuHaprolX u30enuii 60 MHOZOM ORPeEOEAEMCca OP2AHOIENMUYeCKUMU HOKA3AMeEIAMU.
Kynunapnas obpadbomka modxcem Kax yayuuiumo, max u yxyouwiumsp Kavecmeo npooykuuu. Ilpooonscumenvhasn
6apKa cnocofcmeyem yeeiuteHuio nOmeps Maccyl U RUWEBON YeHHOCIU RPoOyKma. Dmu nomepu meHvuie npu
eéapke no mexuonozuu SOUS-Vide, o0OHaxo, umeromcs ozpanuuenus 6 ee HPUMEHEHUU, YO OHpedeisem
AKMyanbHOCMb HANPAGICHUS UCCIe006AHUS, 6 MOM uucie Mmopghonozuveckux. Ananuz mopghomempuueckux
usmenenuit nposoounu ¢ 08yx memnepamypax: 10 u 100 °C. Oopaszuvl msca 20810UHbL U361EKATU U3 6APOUHOU CPEObL
Kadcovle 15 munym u memooom MUKPOCKORUPOBAHUA U3YHAIU CHPYKMYPbL MbIUUEUHBIX 6010KOH. B patome
OmMeUeHo, YMmo NONePeuHO-uie1e6UOHbIe HAPYWEHUS U (hpazmeHmayuio MoliieuHO20 6010KHA HAOIIO0AIU 8 Msce,
npuzomoeieHHom no sous-vide, nozonee na 25-30 munym, uem ¢ msace npu 100 °C. B npouecce sapxu naonwooaemcs
ee yMeHbUuleHUe, YO GIUsIeH HA 00beM MbIULEYHBIX 60]I0KOH, CHUMCAEm UX 2UOPOPUILHOCD U, KAK Clledcmeue,
ROGLIULACICA HCECIKOCHb 20106020 nPpodykma. Menvuie nodo6HbIx paspywienuii Had0daemes y msaca sous-vide,
Ymo cnocoocmeyem yoepiucanuio 61a2u 6 Msace — COXPAHssA MeM CaMblM €20 COYHOCMb. AHanu3 pazpyuieHuil
mutuweunsix eonokon npu 100 °C nokazan nanuuue MHOZ0UUCTEHHBIX PA3PBIE0S, OehpacMeHMAUUIO U 3ePHUCHOCTD
U, KaK pezyivman, 6onvuie ROMEPs CAPKOnIasmbl uepes 3 uaca eapku, 4ezo He HabaI0Oanocy 6 oopasyax sous-vide
3a mo dce gpems. Imom akm oaem uwacmuuHoe 00bACHEHUE COXPAHEHUIO COUHOCHU MACA NPU OTUMENbHOU
eaxyymHoii eapxe npu 70 °C.

KiroueBble ciioBa: SOUS-Vide, Bapka, MsiCO TOBSUIMHBI, MbIlIeYHbIe BOJIOKHA, CapKoIJIa3Ma,
MHKPOCKONMUPOBAHUE.

SOUS-VIDE 9AICIMEH JJAUBIHJIAJIFAH ET )KAPTBLJIAY ®ABPUKATTAPBIH
MHUKPOCKOIIUAJIAY HOTUXEJIEPIH TAJLJIAY

LC. BEPIIFAJIMYIIBI* ‘T.K. K¥JIAKAHOB, A.A. KOKIIAPOB, J1.K. BAHBOJIOBA,
2H U, IABBIJEHKO, 2A.J1. INIACTVH

(*" Anmatel Texnonorusibik Yuusepenteti” AK, 050012, Kazakcran Pecny6aukachbl, AamMatsl K., Tese 61 k-ci,
100, 2"KemepoBo MemiekeTTik ynuBepeuteTine' ®MB JKBBM, 650043, Peceii, Kemeposo k., Kpacnas k-ci, 6)
ABTOP-KOPPECTIOHIEHTTIH AJIEKTPOH/IBIK TTomTackr: b.sayat@atu.edu.kz*

Acna30blK  enimOepOiH OaiibiHObIZbl  KOOiHece O0pzanOIeRMUKANbIK KOPCemKiumepmen aHbIKmanaowl.
Acna30blK 6HOey OHIMHIN CANACBIH MHcaKcapmysl 04, HAWAPIAmysl 0a MyMKiH. ¥3aK nicipy enimHuin maccacvl meH
MazamoblK KYHOBLIGIZbIH HCOZATIMY2a bIKnAl emedi. SOUs-Vide mexnonozusacel Goutvinwia nicipy Kesinde oOyn
WbIZBIHOAD a3 0011a0bl, anaida OHbl KONOAHyOa uwieKkmeyiep Oap, O0yn 3epmmey 0OA2bIMbIHbIH, OHbIH [WiHOe
Moponozuanvlk oazelimmulyy  03eKminizin  anvikmaiiovl. MopgomempuanviK  e32epicmepdi  manoay  eki
memnepamypaoa xycyseze acvipulnovt: 70 °C xncane 100 °C. cuvlp eminin ynzinepi ap 15 munym caitvin nicipy
OPMACHIHAH  ANbIHBIN, OYUbIKEM MATUBIKIMAPLIHGIY KYPbLILIMOAPbl MUKPOCKORUANBIK 20icneH 3epmmenoi.
JKymovicma sous-vide 6Goiibinma OanuviHOGNIZAK OHIMHIN OYIUUbIKEM MATIUBIZLIHbIY, (DPAZMEHMAUUACHL IHCIHE
Kypasimoinsty, oy3oiaynap 100 °C Kapazanoa 25-30 munym keiiinipe ememini oaiikanzanst aman emindi. Kaiitnamy
ypoici OynuiviKkem manuiblKmapuiHolH KoJleMiHe acep emedi, onapovlH 2uopopunviinizin memenoemeoi rxcone
Homuicecinde OaiblH  OHIMHIN Kammuiiviebl apmaodvl. Em  Kypouivimbln  KelliHHeH dcymcapmy  JicaHe
Op2aHONENMUKANBIK,  KOPCEMKIWMEPOIH,  Jco2apbliaybl  OYNbIKem  MATIUIbIZbIHbIY, — OY3blYbIMEH,  OHbIH,
oonwexmenyimen baiinanvicmol. Sous-vide 6oitvlnuwa em oniminde mynoaii oy3viiaynap a3 6aiuKaniaowl, con cebenmi
OHIMOe bL12aNObLIbIZbL MeH WbIPbIHObLIbIZbL cakmanaodsl. 100 °C memnepamypada 3 cazam nicipzennen Keiiin
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OynumbiKem manuiblKMapolHoly, OY3bl1ybl, 0eQpPazMeHmauuAcsl HcoHe ManuiblKmapowly, y3iny, myiipuikmenyi
HamMuUdHCECiHOEe CAPKONIAZMAHBIH, HCOAYbl manoay oOapvicvinoa anvikmanowvl. Con yaxkpimma sous-vide aoicimen
oaitviHOaN2aH yacinepoe oyn eszepicmep a3 60amuviHobvizol anbikmanowvl. 10 °C memnepamypada y3ax 6axyymowt nicipy
Ke3iH0e OHIM mazamoblK KYHOBUIbIKMAPbl MEH UWIbIPLIHOBLIbIRbIH CAKMAUMbIHbIE MAanoay Hamudicenepinoe
mycinikmeme depeoi.

Herisri ce3mep: sous-vide, micipy, cubIp eTi, OYINBIKET TAJNMBIKTAPbI, CapKOIJIa3Ma,
MHKPOCKOIMHS.

ANALYSIS OF THE RESULTS OF MICROSCOPY OF SEMI-FINISHED MEAT PRODUCTS
COOKED BY THE SOUS-VIDE METHOD

1S, BERDIGALIULY*, 'T.K. KULAZHANQV, ?A. A. KOKSHAROV, L.K. BAYBOLOVA,
°N.I. DAVYDENKO, ?A.D. PLASTUN

(*Almaty technological university, Kazakhstan, 050012, Almaty, Tole bi str., 100,
2Kemerovo State University, Russia, 650043, Kemerovo, Krasnaya Str., 6)
Corresponding author e-mail: b.sayat@atu.edu.kz*

The culinary products readiness is largely determined by organoleptic characteristics. Culinary processing can
both improve and degrade the quality of products. Prolonged cooking increases the weight loss and nutritional value
of the product. These losses are less while using the sous-vide technology, however, there are limitations in its use,
which determines the relevance of the research, including morphological ones. The analysis of morphometric changes
was carried out at two temperatures: 70 and 100 °C. Samples of beef meat were removed out of the cooking medium
every 15 minutes and the structure of muscle fibers was studied by microscopy. Visible transverse slit-like disturbances
and fragmentation of the muscle fiber were observed sous-vide meat cooked, 25-30 minutes later than in meat at 100
°C. The work noted that the sarcoplasm of the muscle fiber is more susceptible to high temperatures. Its decrease was
observed, while cooking, which affects the volume of muscle fiber, lower their hydrophilicity and, as a result, increases
the rigidity of the finished product. The following meat structure softening and the increase in organoleptic parameters
is associated with the destruction of the muscle fiber, its fragmentation. Sous-vide meat is less of destruction, which
helps the meat retain moisture - thus keeping it juicy. Analysis of the muscle fiber destruction at 100 °C showed the
presence of numerous breaks, defragmentation and graininess and, as a result, more loss of sarcoplasm after 3 hours
of cooking, which was not observed in the sous vide samples during the same time. This fact provides a partial
explanation for the preservation of meat juiciness during long-term vacuum cooking at 70 °C.

Keywords: sous-vide, cooking, beef meat, muscle fiber, sarcoplasm, microscopy

Beeoenue BakyymHass ymakoBka, B KOTOPYIO IIOMEIIAIOT
Texnonorus sous-vide (SV) xapakrepuzyercs MPOAYKT, TONABISET 3allaxd, IPEeNoTBpaniaeT
MPHUTOTOBJICHHEM MPOAYKTa B BAKYYMHOM cpesic B MIOTEPH OT UCTAPECHUS, CHUKACT PUCK TTOBTOPHOTO
nuanazone temmepatyp or 50 mo 100 °C [1]. 3arps3HEHUS MPOAYKTAa U 3HAYUTEINBHO IPOJIEBACT
COOTBETCTBEHHO TPOIIECCHI, MPOUCXOMANINE B CPOKH XpaHeHHs rotoBod mnpoaykimu [4]. Kax
MPOAYKTE, OTINYAIOTCS OT TPAJUIIMOHHOTO TIPHTO- NPaBUJIO, TEXHONOTHIO SV HCHONB3YIOT s
TOBJICHUSI TIHIIIM TTPU OOJIee BRICOKHUX TeMITEpaTypax. pasMsrdeHus JKEeCTKUX BHIOB Msca. Hampumep, B
MpllieyHasi TKaHb COCTABISIET OCHOBHYIO Taunanae TEXHOJIOTHIO TPUMEHSIOT B OTHOLICHUU
9acTh TYIIM MSICHBIX JKHBOTHBIX. MBbIIICUHbIE MecTHOM roBsauus! (Bos indicus), T.x. oHa neresie
BOJIOKHA SIBJISIFOTCS OCHOBHBIMH €IMHHUIIAMH KaK UMITOPTHOU, HO UMeeT OoJiee KECTKYIO CTPYKTYpY U
MBI JKMBOTHOrO, Tak W Msca [2], koropoe TpeOyeT [T TEILHOr0 PUTOTOBIECHHU [5].
MPEACTABNISAECT BBICOKYIO OHOJOTHYECKYIO IIEH- B nHayuHoW  nuTepaTtype = MMEIOTCS
HOCTh B INUTAaHUM 4YEJIOBEKA, TaK KaK SBISETCS PEe3yNbTaThI UCCIICOBAHUIN BIUSHUS TEMIIEPATYPhI
cOaTaHCUPOBAHHBIM MO0 AMHUHOKUCIOTHOMY COC- HA MHKPOCTPYKTYPHBIC U3MEHEHHS MsICa CEllbCKO-
TaBy U COICPKUT BCE HE3aMEHHMBIC aMHUHOKHC- XO3SICTBEHHBIX JKMBOTHBIX. TaK MOATBEPKAAIOTCS
70ThL. [IpaBHIIBHO IPUTOTOBIICHHOE MSICO 00JIaIaeT JIAHHBIE O CHIDKEHUM TOTEPh MPHIOTaBIMBAEMOMN
BBICOKUMH ~ TIOKa3aTe/sIMA  KadyecTBa: HMMeEET NPOAYKIIMU 10 TexHoioruu SV Ha npumepe
NPUSTHBIA apoMarT, Jierdye yCBauBaeTcsi, MOYTH He CBHHBIX II[eYeK, mpuroraBiuBaemMbix npu 60 °C [6].
obcemeneHo Mukpoduiopoii U 6e3omacho [3]. B pabote ykazano, 4To 00pa3ibl, MPUTOTOBICHHEIE
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mpu 80 °C B TeueHue 12 yacoB, uMmerT Ooiee
HU3KHE 3HAYCHUS I OOJNBIMUHCTBA TEKCTYPHBIX
MapaMeTpoB, YeM BCE APYrue THUIIBI 0Opa3IoB.
OTMeueHo, YTO BaKyyMHas YIaKOBKa HE OKazaJa

BIIUSHHUSI HH Ha OAMH U3 OIPEAEIIEMBIX
TEKCTYPHBIX I1apaMeTPOB.
Umerotcst  cBefeHuss  KOMOWHHPOBaHUS

TeXHONOrUu SV | JAPYrux CIOCOO0B 00padOTKH
MUIIEBBIX MPOIYKTOB. Y CBOSEMOCTh OEIKOB Msica
yBenuuuBaercs Ha 29 %, ecnu coBMecTHO ¢ SV
MPUMEHSTh UMITYJILCHYIO 00pabOTKy dJIeKTpHyec-
kuM moseM [7]. B coderaHun ¢ MexaHUYECKUMU
UMIYJIbCaMH BBICOKOTO JaBIICHUsl, TeHepupye-
MBIMH B KHJKOCTSX MJIM Ta3ax, TaK Ha3plBaeMas
yIapHO-BOJHOBass  00pa0OTKa  CIIOCOOCTBYET
CHIDKCHHUIO DHTANBIUM W TEMIEPaTypbl TEpMH-
YEeCKOW JIeHATypanuu OENKOB COeIMHHUTEIbHON
TkaHu [8]. ABTOpaMHu TaK)Ke OTMEUEHO, 4YTO B
TAaKOM COYETAHWM HWMEHHO TexHomorus SV
CIOCOOCTBYET YMEHBIICHUIO TUIOMAJN CEYSHUs
MBIIIIEYHBIX BOJIOKOH W YBEIWYCHUIO BHEKJIE-
TOYHOTO TIPOCTpaHCTBA — TpH  00paboOTKe
TOBSIIMHBI B TeUeHUE 12 9acoB mpH TeMIiepaType
60 °C. Ilporecc COMPOBOXKIACTCS COKpAICHHEM

MHO-QUOPWIUTIPHBIX ~ OCIKOB,  HApAIy  CO
CMOpPIIIMBaHUEM COCIUHUTEILHOW TKaHW, YTO
MPHUBOJUT K BBITECHEHHIO BOJBI W3 MBIIII.

OOpa3mel TalCKOM TOBSIUMHBI, 00pabOTaHHBIC B
couerannu ¢ SV u MeHee pe3rum gasierrem (200,
300 xIla) mpu Ttemmepatype 60 °C, ObuH sipue,
Ooree HEKHBIMH M COYHBIM, a TaKkKe HMENH
MEHBIINE TIOTepU TPH Bapke, dYeM OOpasmpl,
MPUTOTOBJIEHHBIE TIPH aTMOC(EPHOM JIaBJICHUH.
OnHako aBTOpPBHI OTMEYAIOT, YTO PA3IUYUs CTAIN
3HAYUMBIMHU TOJBKO mociie 3 1 Bapku — Ha 11,1 %.
Kpome Toro, coszmanue ycioBUH YMEPEHHOIO
nmaBmenns (200-300 «Ila) sBiseTcs MeHee
3aTPYJAHUTENBHBIM, B CPABHEHHUH C BHICOKHM (300—
600 Mlla): mampumep, CKOpOBapka CIIOCOOHA
obecrreunts 180-200 kIla (abcomroTHOE) — UTO
YIpOIIAeT MpoIecc MPUroToBIeHws [9].

[TomoOHBIe MccITeI0BaHMUS TOKA3BIBAIOT, YTO
coyeranne o00paboTku SV ¢ HETEIUIOBBIMH
IpoLeccaMd MOXKET IOBBICUTH O€30MacHOCTh U
Ka4ecTBO Msica M MSCHBIX HPOIYKTOB, a TaKXkKe
YCKOPHTH BpEeMs TIPUTOTOBIICHHS, PETYIUPYS
KEIaeMoe COYeTaHHe TeMIepaTypbl, BPEMEHU H
JOTIOTHUTEIBHBIX CIIoco0oB BO3JICHCTBUS:
00paboTKa 3JEKTPUYECKHM MOJIEM, TMIpPOCTATH-
yeckuM nasinenueMm (HPP), ymapHo-BonHOBas,
yJABTPa3ByK U ramma-oOiydenue [10].

Komnaren uMeer BakHylO poib BO BpeMs
npurotoBieHuss nuiny. Ilpm HarpeBe Koiutare-
HOBBIE BOJIOKHA C)KMMAIOTCS, YTO NMPHUBOAUT K
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noTepe JKUAKOCTH M CHWXKEHHIO COYHOCTH Msica.
UccnenoBanusMu TMONTBEPKIAETCS COXpaHEHHE
BJard B OOlbIIEH CTEMEHH B  MBIIICYHBIX
BOJIOKHAX, TMPHUTOTOBJICHHBIX  METOAOM SV,
HEXEHM TPaJAUIIMOHHBIM criocooom [11].

JKectkocTh Msca 3aBUCHUT OT THAPOGOO-
HocTH MHOQHUOpMIIT. UeM BEIIIE 3TOT MOKA3aTeNb,
TeM 0oJiee KECTKOM CTPYKTypol o0JjiafaeT MsiCo.
I'uapodobHOCTE MHOGUOPHILT ¢ yBETUYCHHE
TeMIlepaTypbl TOBBIIIaeTcs. (OTMedaercs, 4YTOo
MUOGUOPHIUIAPHBIC H3MEHEHNSI, IPOUCXOJISIINE B
IpoIiecce BapKu, M3y4eHBI HeA0CTaTouHO [12].

Llenbto 1aHHON PabOTHI SBISJIOCH H3YYEHHE
BJIMSIHUS TEMITEPATYPhl U BpEMEHH €€ BO3/ICHCTBUS
Ha Mop¢oJoruueckue HW3MEHEeHUs Msica. bbin
MIPOBEJICH CPABHUTENBHBIN aHAIIN3 TIPOUCXOJISIINX
U3MEHEHUI B YCIIOBHAX BapKd TPaJUIIMOHHBIM
crocoboM 1 1o TexHonoruu sous-vide. [omyden-
HbIE  PE3YNbTAThl  PACHIUPSIOT  3HAHUS O
MexaHu3Max (OpPMHUPOBAHUS ITOKa3aTeNel KauecT-
BAa MSICHOM INPOIYKLUHH, IOJABEPTHYTOH TEIIOBOMI
00paboTKe, pencTaBIeHbl UCCICAOBAHUS, KOTOP-
bI€ JIOTOJIHSIOT HAKOIUICHHBIH OMBIT B OTHOILICHUN
texnomorun  SV. IlompobHee  paccMOTpEHO
BIIMSHHUE BapKU Msca B BaKyyMHOH cpene mpu 70
°C Ha MopdosIornuecKue U3MEHEHUs, B CPaBHEHUU
¢ TpamunuoHHOW Bapkou mpu 100 °C. Omwmcanb
Mop(hoMeTpHUYECKHEe H3MEHEHHS, TIPOUCXOISIIIE B
Ipoliecce BapKu: TOJIIMHA MBIIIEYHOI'O BOJIOKHA U
UX JIOHTaLusl.

Mamepuanvt u Memoovl uccied06anus

HccnenoBanusaM moaBepragd MsACO TOBS-
JUHBI, B YaCTHOCTH, JIOMATOYHYI YacTh TYLIH,
COJIEPIKALIYIO MBILIEYHYI0, COSAUHUTENbHYIO TKa-
HU TIPU NPAKTHUYECKOM OTCYTCTBUH JKUPOBOH M
KOocTHOM TKaHed. [lo cocrosHuiO MscO ObUIO
OXJIQXKJICHHBIM, HA MOMEHT UCCJICIOBAHUS IPOLLIO
3 cyrok mocne ybost kuBOTHOrO. MccinemoBaHus
MPOBOANIM HAa OJHOKPATHO MPHOOPETEHHOM Msice
B YCIIOBHSIX IIEPBUYHON MTOITOTOBKH M 00pa0OTKH,
CXOXHUX C MPOU3BOJCTBEHHBIMH YCIOBHUSIMU IIPE-
MpUSATHHA OOIIECTBEHHOT'0 TMHTAaHUS M TIHIIEBON
IPOMBIIUIEHHOCTH.

Hdnst  uccnemoBaHud K3 YAaCTH  TYLIH
MOJITOTOBUIIN 00pasnbl pazmepoM S0x50x15 mwm,
Mmaccoit 50 r. [lomydeHHbIe 00pa3mbl MOABEPTaIH
TEJIOBOH  00paboTKe MO  TPaIULMOHHOH
TexHojoruu (Bapka npu 100 °C) u o TeXHOJIOTHH
SV (Bapka B Bakyyme npu 70 °C). AHanu3 qaHHBIX
CTPYKTYpBl TKaHEW IOcje TEeIIoBOH 00paboTku
Opd  pasHBIX  YCIOBUSIX  JaeT  MOIpoOHOe
NPEACTaBIEHHE O NPOUCXOASAIIMX TMpoleccax B
npolecce NPUTOTOBJIECHUS UM U UX BIMSHUAU HA
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KayeCTBEHHbIE W KOJUYECTBEHHBIC II0Ka3aTeNu
TOTOBOW NMPOAYKILIUH.

UzBecTHO, uYTO B Tmpollecce BapKd MOpu
100°C, MplieuHOe BOJIOKHO CBIPOTO Msica TepsieT
CBOIO CTPYKTYpy. benku komiareHa W simacTuHa
TEpSIIOT CBOIO HATHBHYIO (popMy, UTO MPUBOAUT K
Pa3pyLIeHHIO CapKOJIEMMBI, MTOTEPE CapKOILIA3MEI
(KJIETOYHOr0 COKa), MSCO CTaHOBUThCS Oojee
MSTKHM [0 KOHCHUCTEHIIMH, TPHOOpETaeT BKYC,
3amax, [BET W CTAaHOBHUTCS MPUTOAHBIM JIJIs
yrorpebienus B uiry. OHAKO B PpoIecce BapKH
MPOMCXOAUT TIOTEpsI IMUIIEBOW IEHHOCTH Msca,
CHIDKAeTCsl  KOJIMYECTBO  OENKOB,  JKHPOB,
MUKPOHYTPHEHTOB,  KOTOpbIE  IEpPEXOAiT B
KHUIKYyI0 dacTb (OynboH). Yem jgiuTenpHee
mpomecc, TeM OyJIbOH CTaHOBHUTCS  Oojee
HACBHIIICHHBIM ~ COCAWHEHHSMH, TepelIeAITUMU
MocJie pa3pylieHrs] MBIIIEYHOrO BOJOKHA, a BEC
camMoro wsica CHWXXaeTcs. 3aTsDKHOW —Tpoliecc
BapKH MOXKET MIPUBECTH K TIOJIHOMY Pa3pylIeHUIO
MBIIIEYHBIX ~ BOJIOKOH, IOT€pe  IUIOTHOCTH,
OTCYTCTBHIO ()OPMBI MSICHOTO ITPOJIYKTa, K HU3KHUM
OpraHOJNENTHIECKIM MOKA3aTelsIM. Bapxka
00pasIoB TpaaUIIOHHBIM crocooom
OCYIIECTBIIAIACH B OONBIIOM KOJIMYECTBE BOJBI, B
COOTHONICHWH MsAca K Bome — 1:2, dro
COOTBETCTBYET  PEKOMEHAOBaHHBIM  HOpMaMm
pacxoia BOAbI Ha BapKy 110 COOPHUKY peELENTyp.
JTsl TIPUTOTOBJICHHSI TIO TEXHOJIOTHH SV KyCOYKH
MsiCa YNAKOBBIBAIM B TEPMOCTOMKHE IAKEThl U
BaKyyMHPOBaJIM C U3BJIECYCHHUEM BO30yXa BHYTPU
10 99 %. Bce moaroroBieHHbIE 00paslbl OJHO-
BPEMEHHO 3aKJIaJbIBajld B BOAY C TEMIIEpaTypon
HeoOxomumoit mias Bapku — 100 m 70 °C
cooTBeTcTBeHHO. OOpasie! mis Bapku mpu 100 °C
3aKJIaAbIBaIM OTAENIBHO IPYT OT ApPYyra B pa3HbIE
€MKOCTH, KpBIIIKOH B TMpoLecce BapKu HE
HakpeBanmy. OOpasmer ans Bapku mpu (0 °C
3aKJIaAbIBallM B ONHY E€MKOCTh BOISHOW OaHU U
TOTOBWIIM TIPH 3aKpHITOM Kpbeimike. Kaxmpie 15
MUHYT IIOCJI€ Hayajla BapKu 00paslibl W3BJICKAJIH,
oxsaxaanu npu temmepatype (20 £ 2) °C o 20-25
°C u mpoBomwm uccienoBanus. B xome pabGoTsr
ObUTM TOMy4YeHbl O0pa3Lbl, OTIAMYAIOIINECS APYT
OT Jpyra BpeMEHEM BO3JEHCTBUS TEMIIEPATyphl U
caMoil  Temmeparypod  mpurorosieHus: 14
obpasuos nocie Bapku npu 100 °C; 14 oGpasuos
nocie Bapku npu 70 °C; oauH ceIpoit obpaser 6e3
TEIIOBON 00pabOTKH (KOHTPOIIB).

Bce nccnenyemblie 00pasibl Msca TOBSIMHBI
MoJBEprajl MHKpPOCKOIIMpoBaHHIO. B  pabore
NPUMEHSITI  METOJ CBETOBOH  MHKPOCKOIIUH,
KOTOpBIA  TO3BOJIIET  YBHIETH  CTPYKTYpHBIE
W3MEHEHUS! MBILIEYHBIX BOJIOKOH IO/ BO3JEHCT-
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BueM TemmepaTyp. OOpasubl cpe3oB  Mmsica
roBsiAMHBL pazMepamu 5x5x0,5 MM OKpalInBaiu,
MOCJ€ HCCIEJOBAIM C IIOMOLIBIO CBETOBOU
MUKpockonud. [Ipu moaroroBke mpenapaTosB JUis
CBETOBOW MUKPOCKOITUH MPOLECCHl YIIJIOTHEHUS U
(ukcanmu mMarepuana MOTYT OKa3aTh BIUSHHE Ha
BUIMMBIE B NPUOOpE CTPYKTYPHI: CapKOILIa3My,
MupuOpwiel 1 apyrue. I[lodTomy B IaHHOM
UCCIIEZIOBAHNM AaHAJM3 Cpe30B TKaHel Msca
npoBoauiM 0e3 (ukcamuu, YTOOBl HCKIIFOUHTH
BO3MOXKHBIE JieQeKThl, oOpa3yeMble B Tpoliecce
nozaroroBku [13].

OneHky MTpOBOAMIM Ha OCHOBE aHalIH3a
(hotorpaduii MEKTPOHHOIO MUKPOCKOIA MapKH
«Muxkpomen» 2 Bap. 3-20 ¢ BHACOOKYISPOM
ToupCam 5,1 Mnk. Omnpenensyia  coOCTOSHUE
MBIIIEYHBIX BOJIOKOH M MX U3MEHEHHsI B TIpoliecce
TEIIOBOM 00pabOTKM TP pa3HBIX TEMIIepaTypax.
JluHeliHple pa3mepbl MBIIIEYHBIX BOJIOKOH H
JPYTHX CTPYKTYP Msica TOBSIMHBI OTPE/ENSUIN TPU
nomory  mporpamMmbl  ToupTek  NoupView
(Bepcwust: X64, 4.7.14011.20190228).

B pabore mnpumeHsnm pydHbie Mopdo-
METPUYECKHE METOIbl OIPEAEIECHUS] KauecTBEH-
HBIX U KOJMYECTBEHHBIX IIOKa3aTeleil uccienye-
MBEIX 00pasioB. Ha momydeHHBIX MHKpOdOTOrpa-
¢GUIX onpenensaM IUIomaau U GOPMBI CTPYKTYP
MBIIIEYHBIX BOJIOKOH.

dopMy MHKPOOOBEKTOB KakK OIUH U3
HoKazaTenell M3ydaiau IyTeM  OIpeeseHUs
omuzoctn GopMbl 00BEKTOB K ATaNoHY (cdepa,
UIMIICOUA, W JAp.) U ONPENeNEeHUs] CTeleHH
U3MEHEHUs  (QopM, CTENeHH  pPa3IUuuil B
WHAUBUAYaJIbHON ()OPME HECKONBKHUX MBIIIEYHBIX
BoNOKOH. Ompenenstmn pakrop smonranuu (FL)
Ul KOJIMYECTBEHHOH OLIEHKM HM3MEHEeHHs (hopm
MHUKPOOOBEKTOB.

Pesynomamot u ux oocysicoenue

Kynunapras o0paboTka B 3aBHCHMOCTH OT
BHJIa €€ BO3JCHCTBUS HAa MPOAYKT B pa3HOU
CTEIIEHH BIHUSET Ha NpHOOpeTaeMble MOKa3aTenu
kauecTBa. Ilpu TemymoBoM BO3AEHCTBUM Ha
IOPONYKT HPOUCXOAUT IMOTEPS MAaKpo- U MHUKPO-
HYTPUEHTOB, YTO CHIJKAET NHILEBYIO IIEHHOCTb.
OpHako [uis OONBUIMHCTBA MULIEBHIX MPOLYKTOB,
B TOM YHCI€ MSCHBIX, KyJMHapHas o00paboTka
ABJISIETCSl 00S3aTENbHOM, TaK Kak CIOCOOCTBYET
MOBBILICHUIO YCBOSEMOCTH NMPOAYKTa OPraHU3MOM
yejoBeKa W o0ecneyuBaer  0E30MaCHOCTB.
[Ipoucxoasimas aeHaTypauus, KoaryJsnus OeIKoB
OTpaXKaroTcsl Ha CTPYKTYPHBIX 3JIEMEHTaxX TKaHEeH
Mmsica. B mpouecce TpPUTOTOBIEHUS  MUILK
(hopMHPYIOTCS KaUeCTBEHHBIE CBOMCTBA MPOAYKTA,
BBIPa)KEHHbBIE OCHOBHBIMHM OpPraHOJIENTHYECKUMHU
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MoKa3aTelsIMH: JJIsl Msica 3TO IpHoOperaeMas
KOHCHUCTeHIHS. [lo Hel MOryr omnpeaensiThb
TOTOBHOCTh MsiCA M €r0 MPHUTOJHOCTh K
ynotpebsienuto. Hepocratounas temioBas oOpa-
00TKa MOKET TPUBOIUTH K  COXPAHEHHIO
JKECTKOCTH Msca, Kak CJICACTBUSA COXPaHEHUS
HAaTUBHOCTHU KOJIJIar€HOBBIX u 3JIACTUHOBBIX
O0cnkoB. KomiareHoBble M 3JIACTHHOBBIC OCIIKH
BXOJAT B COCTaB 00OJIOYEK MBIIICYHOrO BOJIOKHA,
pa3pymaroIuXxcss P BBICOKAX TEMITEpaTypax H
JUTeTbHOM Bo3zeicTBuu [13, 14]. JlnmurensHas
TeIoBas 00pa0dOTKa pa3pymaer WX U CIOCO-
OCTBYeT pPa3MATYEHHIO Msca, IpPU 3TOM OJHO-
BpPpEMCHHO YyBCIIMYMWBasA IIOTCPHU CBSI3AHHON WU

HECBSI3aHHOM  BOXbBI, MPUJAOIIEN  COYHOCTH
TOTOBBIM H3JEIIHIM.

Hccnenyembie  0o0pasilbl  OTHOCSTCS K
MOIEPEYHONOI0CATON MBIILIEYHOU TKaHU,
SBJISTIOIICHCS ~OCHOBHOM B Msice  yOOMHBIX

JKUBOTHBIX. B ocHOBe CTpOCHU TIIOICPEIHOIIO-
JIOCATOM MBIIIEYHOW TKAHMU JIEKAT MBbIIIEYHBIE
BOJIOKHA, B KaXJIOW H3 KOTOPBIX PA3IMYAIOT
HapyXHYI0 000J04YKy (CapKoJIeMMY), CapKoIlia3-
My, sapa, muodubOpmiel u np. bemoe wMsco
XapaKTepu3yeTcs O0IBIIIM COJIEpKAaHUEM
MUO(GUOPHIII ¥ MEHBIIMM CapKOILIa3MbI (IIUTO-
IJIa3MBl),  KOTOpas  COACPKHUT  MHOTIIOOWH
NPUJIAIONINI KOPUYHEBBIM OTTEHOK. B KpacHoM
Msice Ha000pOT MHOGHUOPHUILIT MEHBIIIE, HO OOJIbIIIE
capkorriasmsl [2].

o psity ICTOYHMKOB M OIBITY COOCTBEHHBIX
WCCIIeIOBaHNH, MSCHAS TIPOILYKIIFSL, TIPUTOTOBJIEH-
Hasg B nuanasone temmepatyp ot 60 °C mo 80 °C
00Ia1aer BRICOKMMH OPTaHOJENTHYECKIMH TTOKa3a-
TenmsaMuA. MSICO COXpaHseT eNOCTHOCTh, CTAHOBUTCS
HEXHBIM, OCTA€TCSl COYHBIM, Yero He HaOF01aeTcs y
MsICa, OTBAPEHHOTO TPATUIIMOHHBIM CIOCOOOM 1O
pexoMeH marusm coopaurka perentyp npu 100 °C —

MSCO CTAaHOBUTCS >KECTKUM, TUIOTHBIM. Takue pe-
3yJIBTATHI MOATBEPKAAIOTCS UCCICAOBAHUSIME Msica
KypHUHOU TPpyIKU, KOHUHBI U APYTUX BUJIOB [15, 16].

B paGote n3yuanu nokazaTenu KauecTBa

OTBAapHOI'0 MCa TOBSAMHBI IO MHKPOCTPYKTYP-
HbIM M3MEHCHUSM MBIIICYHOIO BOJIOKHA B
CPaBHEHUU JIBYX CIIOCOOOB TEIIOBOW 00pabOTKHU:
TpaguuuoHHass Bapka u SV. JlaHHble O
MeXaHU3Max, MPOUCXOMAMIMX B MpOIecce BapKu
Msca, PACIIUPSIOT 3HAHWUS B OTHOIIEHUU TOTEPhH
MUIIEBBIX BEIICCTB B KYJUHAPHOW MPOIAYKIIUUA U

MOT'YT TIPEICTAaBIATh MHTEPEC MPH pacyeTax
MUIIEBOM  UEHHOCTM  TOTOBOM  MNPOJYKIHH,
COCTaBJICHUU PAI[MOHOB NUTAaHUs, (HOPMUPOBAHUHU

MIPUHIIAIIOB 37I0POBOrO U JieueOHO-TIpodhuIaK-
TUYECKOT O TUTaHUSI.
Jnst olleHKHM WM3MEHEHHMM BHENIHUX IOoKa3a-

TeIe  KadecTBa TKaHEW IO  JIEMCTBHEM
TemiiepaTyp Oblia pa3paboTaHa IIKajla CTEIEHU
MHUKPOCTPYKTYPHBIX — Pa3pylICHHH  MBIIIEUHBIX

BOJIOKOH, BUJUMBIX IPU IMPOBEACHUU MHKPOCKO-
IMUPOBAHUA CO CTCICHBIO YBCIUYCHHUA 00BEKTHBA
40x m c oxymipom Ha 10x. XapaxTepucTHKa
CTEMeH! pa3pylleHnid Obula OmpezeNeHa IMyTeM
MHOTOKPATHBIX HAONIONCHUN TKaHEH MSICHBIX
MIPOAYKTOB, TIOABEPKEHHBIX BO3JEHCTBUIO PA3HBIX
TEeMIIepaTyp, a TakXKe C YYeTOM MHKPOCTPYK-
TYpHBIX XapaKTEPUCTUK MscCa, TPUBEICHHBIX B
T'OCT 19496-2013 «Msico 1 MSCHBIE TIPOTYKTEHI.
Merog ~ THCTONOTHYECKOTO WCCIIETIOBAHMUS.
[lkanma Bxmrouaer 4-x GaJUIBHYIO cHCTeMy, rae 1
0al1 COOTBETCTBYET MHHHUMANBHBIM paspylie-
HusM, 4 Oamna - MakcHMMajbHeIM. Hamm
nmomoOpaHbl  Gororpadi MBITIIEIHBIX BOJIOKOH,
coorBercTByronmx ykazaHnHeiM B 'OCT crenensm
paspymienns ¢ omnucanueM (tabm. 1). Hymeoit
0aJ1 COOTBETCTBYET OIMCAHUIO CHIPOTO Msica Oe3
TEIIOBON 00paboTKH.

Tabmuma 1. MUKpOCTPYKTYpHBIE XapaKTEPUCTUKU MsICa B 3aBUCHMOCTH OT CTETIEHH pa3pyIICHHs MO JeHCTBUEMTEIUIOBOH

00paboTKu

Bamn

MUKpOCTPYKTypHas XapaKTepPUCTHKA

0 Ceipoe. B cpesax msica OTCYTCTBYIOT MONEPETHO-IIIETIEBUAHBIC HAPYIIEHHUS LIETOCTHOCTH U
I'MEHTAIHS OT/ICNbHBIX MBIIICYHBIX BOJIOKOH. BHTHA MonepeyHas ¥ MpooIbHasl HCUEPIEHHOCTb.
arMeHTaIys OT/e e 0JI0KOH. BruHa nonepeuna 0JI0JTbHAsT UCYEPUEHHOC

B cpesax Msaca 0OHapyXHBatOTCS MOMEPEIHO-IIETICBUAHBIE HAPYIICHHUS [ETOCTHOCTH WIIN (pparMeHTanus
1 OT/ZIENBHBIX MBIIIEYHBIX BOJIOKOH TIPH COXPAHEHNH BO (pparMeHTax CTpYKTYpHI SAEp, HOIEPEIHOH U
TIPOJOJIBLHON UCUEPUEHHOCTH.

B cpesax 00HapyKMBAIOTCSI MHOTOUMCIICHHBIE MTONIEPEYHO-TIENCBUHBIC HAPYIICHNS IEIOCTHOCTH HITH
2 (parMeHTaIy MHOTHX MBIIIEYHBIX BOJIOKOH IIPH COXPAHEHNH BO ()parMeHTax CTPYKTYPHI SAEp,
TIONEPEYHON U MMPOJOJIBHON HCUEPUEHHOCTH.

B cpe3ax 06Hapy)KI/IBaIOTCH MHOT'OYHCJICHHBIC TONICPCUYHO-IICIICBUIHBIC HAPYIICHUA HEJIOCTHOCTHU UIIN

3 (hparMeHTaI MHOTHX MBIIICYHBIX BOIOKOH. [lonepednas ncuepueHHOCT He paznuunma. [losiBnenue
3EPHUCTON MacChl CApKOMeEp.
4 B cpesax Msca oOHapyXuBaeTcs pacmaj] OTASIBHBIX (ParMeHTOB Ha MHOGHOPHILIEI, 8 MUOPHOPHILT — Ha

CapKOMEPLI B BUJC 3epHI/ICTOI\/‘I MacCChl, MECTaMH 3aKIIFOYCHHOH B 3H,Z[OMI/I3I/II7L
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Ta6m/1ua 2. MHKpO(l)OTOl"pa(l)I/II/I TUCTOJIOTUYCCKUX CPE30B MBIIICYHbIX BOJIOKOH MsICa IOBAAWHbBI pa3H01‘/'1 CTCIICHHU
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OHCHKa CTCIICHU PAa3pPYIICHN U MBIIICYHBIX BOJIOKOH
0 6anos 1 Gann 2 Ganna 3 Gamna 4 Gamna
Ha ocnoBe mpemtoxeHHol OaibHOM W3BJICYCHUS IS 3aMepoB — 15 muHyT. B Tabnuie
OLIEHKA CTENEeHH W3MEHEHHS] MHKPOCTPYKTYP 2 mpuUBENEHBl pe3yabTaThl KaUeCTBEHHON OIIEHKHU
MBIIIEYHOTO BOJOKHAa Msica (Tabm. 1) Obur oOpasnoB. [lommHOMUHANBHBIE JIMHUM TPEHIA

npoBeneH aHam3 Oosee 30 oOpasmoB Msca
TOBSITHHBI, TOBeprHyThiX Bapke mpu 70 °C (SV) u
100 °C B Teuenume 3,5 4YacoB C HWHTEPBAIOM

YKa3bIBAKOT HAa YCPEIHEHHBIE 3HAUEHUS IOIYy4EH-
HBIX PpE3YyJNbTATOB IIPU BapKe TPaAULMOHHBIM
criocobom (100 °C) u texuonoruu SV (70 °C).

4,5

4

3.5

Ganapi

CreneaHn

100

150 200 250

Bpema B03AeHCTBMA TEMNepaTypbl, MUH

Pucynok 1. I'padux BausHuS TEMIepaTypbl U POJOIKUTEIBHOCTH €€ BO3ACHCTBIA Ha MHUKPOCTPYKTYPHbIE U3MEHEHHS

MsiCa IrOBAIWHBI

U3 pucynka 1 BugHo, dYTO 00pas3IHI,
nonseprayteie 100  °C, wuMelT  CTEneHb
paspymienus Boiie, yem mpu /0 °C Ha Bcex aTamax
Bapku. OmpeneneHo, 4YTO CTENEHb pPa3pyIICHUS
MBIIIEYHBIX ~ BOJOKOH TI0 TexHomormm SV
JOCTUTAET 3HAYEHUS, HIeHTHYHOro Bapke mpu 100
°C B cpenHeM 3a 25-35 munyT. OZHaKO C y4eTOM
MaKCHUMaJIbHO OTBEAECHHOIO IJIsi BapKd BPEMEHU
obpasel SV Tak W HE JOCTHUIJIM CTEHeHH
paspyleHns, COOTBETCTBYIOIEH 4-M Oaiiam, B
OTIMYMe OT OOpas3LoB TPaIULMOHHOW BapKH.
[Ipeamonaraem, 4To 3TO CBA3aHO C YCIOBUSIMH
Bapku npu 100 °C, xorma MpOAyKT MOIPYKEH B
OonpIloe  KOJMMYECTBO  KHIIALIEH BOABI U
OTCYTCTBYIOT (dakTopsl, CIIOCOOCTBYIOLINE
coxpaHeHnio (opmbl (Bakyyma, TEPMOCTOMKOIO
nakera, npumeHsembix B SV). U3 momydeHHBIX
PE3Y/IbTAaTOB CIEAYeT, YTO MsICO, IOJIBEPrHYTOE
Bapke mpu 70 °C, iy4imie coxpaHseT CBOIO
MHUKPOCTPYKTYpPY, 4eM IpurorosienHoe mpu 100
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°C. Orcroma MOKHO TIPEIIIOI0KHTh, UYTO MSCHAS
HPOAYKIHSA, OTydeHHAsI TAKUM CIIOCOOOM, HMEET
0oJ1ee BHICOKYIO IHIIIEBYIO IIEHHOCTb.

IIpoBener  mopdomMeTpudecKuii  aHaIU3
MHKPOCTPYKTYP  MBIIIEYHOTO BOJIOKHA  Msca
TOBSITMHBI, MOJBEPTHYTOTO BapKe B H3y4aeMBIX
ycnoBusax.  IlpoBemeHbl  3aMepsl  MIMPUHBI
MBIIIEYHBIX BOJIOKOH B MPOIECCE BApPKU M pacyer
¢dakropa osnonranmu (FL), KOTOpbIN BbIpaXkaeT
W3MEHEHHE TOJIIMHBI MBIIIEYHOT O BOJIOKHA T10 BCEH
BUJIMMOM  YacTH, TMONAQJAIOmEed B OKYISIp
MHKpPOCKOIa. 3Ha4eHHe, TPHOIKEHHOE K SIMHHIIE
XapakTepu3yer (popMy MBIIIEYHOrO BOJIOKHA KaK
POBHYIO 0€3 BBIPQKEHHBIX Y3KHX W LIMPOKHX
yuaactkoB. [t pacaera FL nzyuanu nzo0pakeHus ¢
yBenuuenneM B 10 pa3. OOpaOoTKy IaHHBIX
npoBoquan B mporpamme  Microsoft  Excel,
Pe3yAbTaThl OTpaXKeHb! B Tabmnuiie 3.
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Tabnuma 3. Mopdomerpudeckue MoKa3aTelny MbIIIEYHBIX BOJOKOH, ITOJJBEPTHYTHIX PAa3HON TEMIIEpaType U

JUTUTENILHOCTH ee Bo3aeicTBus (M £ m)

Ne lupuna (quamerp), mm | FL, mm

Bpewms, | 0,13+0,01 0,91+0,04

MUH Temmnepatypa

70 °C 100 °C 70 °C 100 °C

1 15 0,08+0,01 | 0,09+0,01 | 1,00+0,00 | 0,87+0,17
2. 30 0,08+0,01 | 0,09+0,01 | 1,00+0,00 | 0,71+0,24
3. 45 0,09+0,01 | 0,06+0,02 | 0,90+0,00 | 0,89+0,05
4. 60 0,07+0,01 | 0,06+0,01 | 0,90+0,00 | 0,76+0,13
5. 75 0,05+0,01 | 0,05+0,01 | 0,84+0,01 | 0,76+0,16
6. 90 0,05+0,01 | 0,07+0,01 | 0,90+0,01 | 0,77+0,20
7. 105 | 0,04+0,01 | 0,07+0,01 | 0,77+0,04 | 0,53+0,34
8. 120 | 0,06+0,01 | 0,07+0,01 | 0,86+0,01 | 0,62+0,06
9. 135 | 0,05+0,01 | 0,07+0,02 | 0,95+0,02 | 0,85+0,02
10.| 150 | 0,04+0,01 | 0,07+0,01 | 0,89+0,12 | 0,86+0,10
11} 165 | 0,05+0,01 | 0,06+0,01 | 0,86+0,14 | 0,76+0,08
12/ 180 | 0,05+0,01 | 0,07+0,01 | 0,87+0,11 | 0,77+0,10
13.| 195 | 0,05+0,01 | 0,06+0,01 | 0,87+0,20 | 0,84+0,20
141 210 |0,05+0,01 | 0,06+0,01 | 0,75+0,01 | 0,67+0,05

W3 naHHbIX TaOMHIIEI BUAHO, UTO B ITEPBEIE 15
MHHYT  TEIUIOBOH  OOpaOOTKM  TIPOHUCXOMAT
W3MEHEHHSI, BRIpaXKEHHBIE 00JIee 3HAUNTEIBHO, YEM

B Iocienyromiee Bpems. Jluamerp MBIIIEYHBIX
BOJIOKOH yMEHbIIIaeTcs B cpeaneM Ha 35%, depes 3
Yaca 3TOT TOKa3aTeldb yMeHbInaercs Ha 60%.
H3Menenue nuaMeTpa CBSI3aHO C YBEIHUCHHEM
ruApodOOHOCTH MBIIICYHBIX BOJIOKOH. Capko-
Iia3Ma, TOKUJas BOJIOKHA, YHOCHT ¢ COOOU
pacTBOpeHHbIE B HEW BemiecTBa. Uem ayuTenbHee
TpOIIeCC BapKH, TEM MEHBIIIE BJIATH OCTACTCSI B MSCE.

B chipoM BHJIe MBIIIICYHBIC BOJOKHA UMEIOT
POBHYIO CTPYKTYpY 0€3 MomnepeyHO-1IeIeBUIHBIX

1 (hparMeHTapHBIX HapylIeHnd. B mporecce

BO3JICHCTBUS TeMIepaTyp HaAOJIIOMAIOTCS pas3py-
IICHUST U U3MCHCHUS BHEITHETO BU/IA BOJIOKOH.
Crenenb WX U3MCHEHHS BBIpaKeHa (HaKTOpOM
anonraiu (FL), xotopelii mokaspiBaer Gosee

BBIPQKCHHBIC U3MEHEHUS Y Msica, TIPUTOTOB-
nenHoro npu 100°C, uem npu SV.

IMonarasich Ha MPOBEICHHBIE UCCIIEIOBAHUS,
HAMH BBIJIBUHYTO MPEIMOIOKEHHE O BO3MOXKHBIX
CTaUsIX W3MEHEHUH, MPOMCXOAANIMX B MHKPO-
CTPYKTYpE MBIIICUHBIX BOJIOKOH MOJ| JCHCTBHEM
TEMITEpaTyp, KOTOPbIE MOXHO HaOJIOIATh Yepes3
MHKPOCKOI:

0 cragusa. MUKPOCTPYKTYPBI ChIpOTO Msica
COOTBETCTBYIOT OOIIEH3BECTHBIM JaHHBIM. MBI-
IICYHBIC BOJIOKHA POBHBIC, MUJIUHAPHYECKUE, CO
clierka 3a0CTPEHHBIMU KpasiMH, TUIOTHO
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MPUJIETatoT JIPYT K Ipyry. MuohuOpHILIBE pOBHBIE,
IUIOTHO TIPWJIETAlOT ApYyr K apyry. Capkomemma
0e3 HapylIeHW#, yAep)KWBaeT CapKoIUIazMy W
nyuykd MuoduOpun B Heit. OOHapyKHUBAIOTCS
aHU30TPOITHBIC (TEMHBIC) U H30TPOITHBIC (CBETIIBIC)
nucku. Snapo oBanbHOE. PaznumuumMma cucrema
KPOBEHOCHBIX COCY/IOB MBIIIIEYHBIX BOJIOKOH.

1 cragus. Hagarno pa3spymienns capkoiaeM-Mbl,
TiepeMeIIeHre CApKOIIa3Mbl B IIPOCTPAHCTBO MEXKTY
BOJIOKHAMH — COIIPOBOXKJAETCS HEPAaBHO-MEPHBIM
paspyireHreM. B morepedHoM pa3pese MBIIeYHbIe
BOJIOKHA UMEIOT pa3Hblil quamerp ceuenus. Kpym-
HBIE COXPAHSIOT CTPYKTYPY CapKOJIEMMBI, U CApKO-
Ia3Ma B HUX COJNICPIKUTCS, a YMEHBIIECHHBIE B
JIMaMeTpe MOXKHO XapaKTepH30BaTh KaK BOJOKHA,
MOTEPSIBIIME YacTh capKoruiasMbl. Capkoruiazma,
Kak OoJee MoABIKHAS YacTh MUKPOCTPYKTYD, TIPU
MaJlelIMX HAPYIICHUSIX KJIETOYHBIX MEeMOpaH Tepe-
MeIIAeTCs B MEXKIIETOUHYIO cpey. MeXKIeTouHOoe
paccrosiHre yBenndeHo. OOHapyKUBAIOTCSI aHH30T-
pOITHBIE M HM30TPOMHBIE JUCKH, IUIOTHO MpPHIIe-
TaroIIe APYT K JIPYTy.

2 cramus. YMEHBIIAeTCsl  BBIAEICHHE
OCHOBHOW YacTH CapKoOIUIa3Mbl. MBIIEYHBIE BO-
JIOKHA YMEHBIICHHI B ITOTIEPEYHOM CEYECHUH, UMEIOT
cxoxuil iuamerp. OOHAPYKUBAIOTCS HE3HAYUTEb-
HBIE TTONEPEUHOLIETICBUIHbIE HAPYILIEHUS LEeNOCT-
HOCTH capkojeMMbl. CucremMa KpPOBEHOCHBIX
COCYJIOB, ONOSICHIBAIOIIAS MBIIIEYHOE BOJIOKHO,
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paspyieHa. MplieqHble BOIOKHA POBHBIC U IIOTHO
MPUJIETAIOT APYT K APYTY.

3 cragusa. IlosBhslOTCS MHOTOYHCIICHHBIC
MOIepevHO-IIeTIeBUIHBIE HAPYILIEHUST B 000I0YKe
capKoJeMMBI. J[namMeTp MBIIIEYHBIX BOJIOKOH MaJio
W3MEHSIETCSI, UMEET ClIerka UCKPUBJICHHYIO (hopMy
BIONb KJIETKA. AHW30TPONHBIE W HW3OTPOIHBIC
JICKH HCKaKEHHI, UMEIOT cMelieHue
OTHOCHUTENBHO JPYT Apyra.

4 cragus. OOHapYXHBAOTCS MHOI'OYHC-
JICHHBIC TIOTEPEYHO-IIENIEBUIHbIC HApYIICHHS B
o0omouke capkosieMMbl. Jlpamerp MBIIIEYHOTO
BOJIOKHA T10 JIJTMHE Pa3lNYHbIN, opMa UCKaKEHa.
Knerkn wumeror paspbiBel.  OOHApYKUBAIOTCS
HIeIeBHIHBIE HAPYIICHHUS B MyYKax MUO(UOPHILIL
TepstoT BUJI aHU30TPOITHBIE M H30TPOITHBIE TUCKH,
UMEIOT MHOTOYHCIICHHBIE CMEIICHUS OTHOCH-

TENBHO JIPYT Jpyra.

5 cramua. OOHapykuBaeTcs  pacmuan
MBIIIICYHOI'O BOJIOKHA Ha OTICIIbHBIC @paFMeHTBI
MUOGUOpPHIUL, KOTOpBIE B  CBOI  Ouepeb

paspyiieHsl J0 CapKOMEpOB B BHJIE 3E€PHUCTOM
MAaccChl, MECTAMH 3aKIIOYCHHOU B DHIOMH3HH.

ITo pe3ynbpTaTaMm MpoOBEAECHHBIX UCIBITAHUN
MOXXHO  BBIJEIUTH  COOTBETCTBHS  CTaauil
pa3pylleHrus MBIIIEYHBIX BOJOKOH M BPEMEHHU
BO3IEWCTBUA TeMIepaTyp. 1 cTaanus COOTHOCHTCS
k Bapke mipu 100 °C B Teuenne mepBeix 30 MUHYT
niu Bapke SV 70 °C B TeueHue 45 MUHYT. 2 cTaus
HaOmonaercs gepe3 45 munyt mipu 100°C u gepes
105 munyr npu Bapke SV 70 °C. 3 craaus
coorserctByer Bapke nipu 100 °C mocie 75 MUHYT
nipu SV atot 3tan Habmronaercs mocie 150 MUHYT.
4 craaus HaOMIOAACTCS MPU BapKe TPAAUITHOHHBIM
cnocodom mocie 105 munyt. dns SV 4, 5 cragum
B OTBGICHHBI BpPEMEHHOW NPOMEXYTOK HE
Habmomamu. 5 cramuto Habmomanmu mpu 100 °C
yepes 3 yaca BapKu.

3akniouenue,6v16000b1

Bapka Bmuser Ha  Mopdomorudeckue
MOKa3aTeN KadecTBa MsCa, MPOIECC COMPOBOXK-
maercss nmedopMaiMel  MBIIMIEYHBIX  BOJIOKOH,
MoTepel capKoIUTa3Mbl, OOpa3oBaHWEM TIOIe-
PEYHOIIENEBUIHBIX HAPYIICHUH, MOCIeqyromei
(hparMeHTapHOCTBIO U pa3pylIeHHEM 0 CapKo-
MEpOB B BHJE 3epHUCTON Maccel. CTerneHb
M3MEHEHHS 3aBHCHUT OT TEMIIepPaTyphl U BPEMEHU
Bo3zelicTBUA. M3 mccnenoBaHus TOMYYEHO, YTO
mpu  TexHonmorun SV paspylieHdus OpraHeT
MBIIIEYHBIX BOJIOKOH MEHEE BBIPAXKEHBI, YeM IIPU
100 °C. Ilorepu capkoruia3Mbl Oosiee BBIPa)KEHBI
IpH TPAJULMOHHOM CrocoOe BapkH. TexHomorus
SV B MeHbIIel cTerneHn BiuseT Ha TUApPodho0-
HOCTb MBIIIEYHBIX BOJIOKOH, TEM CaMbIM
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CIOCOOCTBYET  COXpPaHCHHMIO BOJBI M, Kak
CJICICTBHE, COYHOCTH Msica. MBIIICUYHBIC BOJIOKHA
CTaHOBATCS OoOJiee PBHIXJIBIMU TIPU JTUTECIBHON
BapKe MsCa TPAJUIMOHHBIM CIIOCOOOM, OJIHAKO,
OHO MEHEE COuHOE. MsICO, MPHUTOTOBJICHHOE IO
texaonoruu SV 70 °C, Takke CTAaHOBUTCS MSTKUM,
HO IpPH O3TOM OOJbBIIE COXPAHSETCS BOABI B
MBIIIICYHOM BOJIOKHE.

B pabote npemiokeHbl CTaiud W3MEHEHHSI
MHUKPOCTPYKTYP MBIIIEYHOr0 BOJIOKHA B MPOIIECCE
Bapkd. Pe3ymbTaThl  IOKa3bIBAIOT  XapakTep
3aBUCUMOCTH MOP(OIOTHUECKUX IOKa3aTelell OT
TEMIIepaTypsl M BpeMeHU Bapku. IlloAaTBepik-
JIAIOTCSL CBEIEHHMSI O TOM, 4YTO TexHomorus SV
MOJIOKHUTEILHO BJIMSET Ha OPraHOJICHTHYCCKUE
nokaszaTtesu Msca. [loATBepKIAr0TCS CBEICHHS O
MOBBIIIAOIIEHCS  TUAPOYOOHOCTH  MBIIICUHBIX
BOJIOKOH TP  BBICOKHX  TeMIlepaTypax H
JUINTEIIbHOCTH BpeMeHu Bo3jeiicTBus. CpaBHU-
TENbHBIA aHANM3 CTaJuil pa3pylleHus Ipu
TPaJMIIMOHHOW Bapke U SV mMokaszajl OTJIHYHS,
MIPOUCXOJSIINE B MpolieCCE. Brictpee
paspymarTcs Mblnieunble BookHa npu 100 °C.
IIpu pnutensHOW Bapke (Oomee 3 yacoB) B
ycioBusx SV He HaONIOAaf0TCS MHOTOYHCIICHHEIS
paspbiBbl, JedparMeHTaIsi W 3epPHUCTOCTh
MBIIIEYHBIX BOJIOKOH. DTOT (PAaKT JaeT YacTUIHOE
OOBSICHEHHE COXPAaHEHHIO COYHOCTH Msica MpHU
JUTATETLHON BapKe B YCIOBUSIX SV B OTIWYHH OT
tpaguimontoi mpu 100 °C.
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HNCCIIEJOBAHHUE BbIXOJA CYXUX BEIHIECTB IIPU DKCTPAKIIUU KOCTOYEK
BUHOI'PAJA U CEMSIH JIBHA

{

'V.V. TACTEMUPOBA = | °P.5.M¥XTAPXAHOBA = ,'A.V. LIHHTUCOB ™

(‘FOsxno-Kasaxcranckuii yausepeuter um. M. Arzoa, Kazaxeran, 160000, r. IllbiMkent, np. Taykexana,5
ZAJMaTHHCKHIT TexXHOJOrHYeckuii yausepentet, Kazaxcran, 050012, r. Anmatel, yi. Tose 6u, 100)

DJeKTpOHHAS TI0YTa aBTOpa-KoppecmoraenTa: ib_tu@mail.ru*

Ilpoyecc sxkcmpaxkyuu sa6n14emca 0OHUM U3 HauboIee WUPOKO NPUMEHAEMbIX 6 NUWLEGON NPOMBIUIEH-
HOCIU CROCOGO6 NOYUeHUA OUO0NO0ZUYeCKU AKMUGHBIX GeUiecme, Heo0X00uUMbIX 0114 0002auieHus RUULebIX
npooykmoe. Llenvio 3moii pabomur Aenaemca UCCIe006AHUE GAUAHUA MEMREPAMYPbl, RPOOONIHCUMETbHOCIU
IKCMPAKUUU U COOEPHCAHUA PACHIUMEIbHOZO CbIPbA (KOCMOYKU 6UHOZPAOA U CEeMEHA NbHA) 8 IKCMPAzeHme Ha
8bIX00 CYXUX GeU4eCHE. YCMan061eH0 ORMUMAIbHOE G/IUAHUE NPOOOIIHICUMENbHOCIU RPOUECCa IKCMPAZUPOGAHUS
HA 8bIX00 CYXUX sewjecma: 0 Kocmouek eunozpaoa - 10 munym, ona ceman avna - 65 munym. bvino dokazano, umo
ONMUMATILHBIM COOEPHCAHUEM CEMAH JIbHA U KOCMOYeK 6uHozpada 6 xcmpazenme saensemca 12% om macco
skcmpazenma, npu memnepamype xkcmpazuposanua 40°C. IMpumenenue memooa HUIKOUACHOMHOU YIlb-
PA368YK060II MEXHOI02UU COGMECHHO C 6AKYYMOM NO3B0JIAEH ROAYUUMb MAKCUMATIbHbLIL 6bIX00 CYXUX GEU{ECME U3
cocmasa pacmumenvHozo coipba. /A Uccie008aHHBIX NPOOYKMOE MAKCUMAIbHBIIL 6bIX00 CYXUX GeU{echig
cocmaenan 17,5%. Ilo pe3ynomamam npoeedennvix uccie008anuil, nPU HU3KOYACHOMHOU 8aAKYyM-y1bMPA38YK080Il
IKCMpaKyuu u3z Komounupogannozo pacmeopa (50% eunozpaonoii kocmouku u 50% ceman nvna), pekomenoyemolil
mexHOoNozudecKuil pexcum 0ol ciedyrouium: wacmoma xonevanuii 22 kl'y, mownocms ynompassyka 0,3kBm,
ocmamounoe oasnenue 0,09 MIla u npodonscumenvrnocms eo3oeticmeusn 15 mun.

Ki1roueBble cj10Ba: BAKYYM-YJbTPa3ByKOBasl IKCTPAKLMS, KOCTOUYKH BUHOTPaja, ceMeHa JIbHa,
HHTEeHCU(PUKALUSA NPoLecca IKCTPAKIUM, OMOJIOTMYECKH AKTHBHAas 100aBKa, IKCTPAreHT.
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KY3IM TY¥KBIMbIH ’KOHE 3bIFbIP TYKBIMbIH OKCTPAKLIUAJIAY
KE3IHAEI'T KYPFAK 3ATTAP LUbIFBIMbBIH 3EPTTEY

'V.V. TACTEMHUPOBA, *P.5. M¥XTAPXAHOBA, *A.Y. LIMHT UCOB

(*M. Oy308 aTbinaarsl OuTycTik- Kazakeran ynusepeuteri, IIbIMKenT K., Tayke XaH JaHFBLIBI, 5
2AJIMATBI TeXHOJIOTHSLIBIK YHHBEPCHTETi, ATMaThI K., Toste 61 kemreci, 100)
ABTOP-KOPPECTIOHICHTTIH 3JEKTPOHIBIK moruTackl: ib_tu@mail.ru*

IKcmpakyusa npoyeci mamarx, OHIMOEPin daiiblmy Yuin Kaxcemmi Ouono2uanvlK 6encenoi 3ammapovt aayowly
mamax, OHEPKICIOiHOe KeHIHeH KOJI0aHbliamull 20icmepiniy 0ipi 6onvin madwvinadsl. byn scymvicmolyy maxcamol
memnepamypaHslt, IKCMPAKUus Y3aKmul2blHblY HCIHE IKCIMPAeHmmiy, 0CiMOIK OHIMIHOe2I (JCy3iM mYKbimOapbl
MEH 3bI2bIp MYKbIMOAPbL) KYPaK 3ammapobly, Wbl2bIMbIHA 2CEPIH 3epmmey. IKCmPaKyus npoyueciniy y3aKmol2olHblH
KYp2aK 3ammapovly Wbl2bIMbIHA 2CEPi AHBIKMANObL: HCY3IM MYKbIMbl Yudin 70 munym, 3u126lp myKbiMbl yulin 65
MUHYH 00710bl. IKCMPazeHmmezi 3612blp MYKbIMOAPbL MEH HCY3IM MYKbIMOAPLIHbIY, OHMAILTbL MOIUIEPT IKCIPAZEHM
canmazel oouvinwa 12%, an xcmpaxyus memnepamypacor 400C d6onamuinvin 3epmmeynep O0anenoedi. Tomen
HeUuinikmi yaompaovlioblCmovlK mexXHO102UAHbL 6AKYYMMEH Oipze KO0aHy 0CIMOIK WUKI3amblHbIH KYPAMBIHAH KYP2aK
3ammapovly, MAKCUMAIObl WIbIZLIMOBLIbIRbIH AIy2a MYMKIHOIK Oepedi. 3epmmeninzen OCIMOIK wuUKI 3ammap
OottviHa Kyp2aK 3ammapovtyy maxcumanovt wivieoimol 17,5% Kypaowel. 3epmmey namuowcenepi éouvinuia apanac
epimindini 50% orcy3im myxovimor scone 50% 3v126lp MYKbIMbIH MOMEH HCUINIKMI 6AKYYMObL-YIbMPAObIOLICHbIK
IKCIMPAKYUATIAYOBLH, YCHIHBLIAMbIH MEXHOJI0ZUSIBIK, pedicumi: mepoenic sycuinizi 22 kl'y, y1smpaoviovicmolK, Kyamol
0,3 kBm, kanowix Keicotm 0,09 MIla. sicone sxcnosuyus ysaxmoizot 15 munym.

Herisri ce3nep: BakyyM-yJbTPa3BYKTi IKCTPaAKIUAIAY, )KY3iM TYKbIMAAPbI, 3bIFbIP TYKbIMAAPHI,
IKCTPAKIUS NPOLECiH KbLIIAMIAY, TAFAMIBIK KOCIIA, IKCTPareHT.

STUDY OF THE YIELD OF DRY SUBSTANCES DURING EXTRACTION OF GRAPE SEEDS
AND FLAX SEEDS

'U.U. TASTEMIROVA, °R.B. MUKHTARKHANOVA,*A.U. SINGISOV,

(*M.Auezov’ South-Kazakhstan University, 160000, Shymkent, Tauke Khan Ave.,5
?Almaty Technological University, 050012, Almaty, Tole bi str., 100)
Corresponding author e-mail: ib_tu@mail.ru*

The extraction process is one of the most widely used methods in the food industry for obtaining biologically
active substances necessary for fortifying food products. The purpose of this work is to study the influence of
temperature, extraction duration and the content of plant materials (grape seeds and flax seeds) in the extractant on
the yield of dry substances. The influence of the duration of the extraction process on the yield of has been established
dry substances: for grape seeds 70 minutes, for flax seeds 65 minutes. Research has proven that the optimal content
of flax seeds and grape seeds in the extractant is 12% by weight of the extractant, and the extraction temperature is
400C. The use of low-frequency ultrasonic technology in conjunction with vacuum allows us to obtain the maximum
yield of dry substances from the composition of plant raw materials. For the products studied, the maximum yield of
dry substances was 17.5%. According to the results of the study, the recommended technological mode for low-
frequency vacuum-ultrasonic extraction of a combined solution: 50% grape seed and 50% flax seeds is: vibration
frequency 22 kHz, ultrasound power 0.3 kW, residual pressure 0.09 MPa and exposure duration 15 minutes.

Keywords: vacuum-ultrasonic extraction, grape seeds, flax seeds, intensification of the extraction
process, dietary supplement, extractant.

Beeoenue PacTUTENBHOrO ChIpbs B pe3ynbTare Auddysuu
B nocnennue roapl B MUIIEBOW MPOMBIII- BJard W3 BHYTPEHHHX CJOEB IPOUCXOIHUT
JICHHOCTH JUIsl YJy4IIEHUs IUIIEBOH LEHHOCTH MepEMEIIIEHNE BIarud K IOBEPXHOCTH MPOAYKTa.
TPaIUIMOHHBIX U HOBBIX MHILEBHIX MPOLYKTOB X OTOT mpolecc HMEET CBOM OCOOEHHOCTH B
COCTaB 00OramaroT PazIMYHBIMH 3KCTPAKTAMHU, IKCTPaKLHH.
[OJly4YaeMbIMH, B OCHOBHOM, U3 IPOAYKTOB Kak wn3BecTHO, MpU 3KCTParupoBaHUM C
PacTUTENBHOrO MPOUCXOXKAeHUs. [IpH axcTpakunn UCIIOJIb30BAHUEM DPACTBOPHUTEINSl (PKCTpareHTa) B
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PaCTUTENBHOM CBIPbE IPOTEKAIOT CIIOKHBIE TETIIO0-
U MaccoOOMEHHBIE TIPOLIECCHI, T.€. IPU HCIIapEHUH
BJIaTd C TIOBEPXHOCTH PACTUTEIBHOTO MPOAYKTA
BO3HHKAET Tepena (TpaJrueHT) BIarocoaepKaHus
MEKAY HapYKHBIM U BHYTPEHHUMH CIIOSIMH, YTO H
obecrieunBaer JAanbHeilee mepeMelieHie BIaru
W3 BHYTPEHHHUX, OoJiee BJIaXKHBIX YYaCTKOB, K
MOBEPXHOCTH, HMMEIOIIEH MEHBUIYIO BIaXKHOCTb.
Tak kak OKCTpakuus SIBISIETCS JJIUTEIBHBIM
MpoIeccoM, JUIsi YCKOPEHHsS JTOro Tpoliecca
HEOOXOJMMO TPUOECTHYTh K PAa3W4HBIM (QU3H-
YEeCKHM METOJ[aM Bo3/ieicTBus [2-6].

Ilo MHeHHIO aBTOpPOB, OJHHUM U3
MEPCIIEKTHBHBIX CIIOCOOO0B KCTPAKIMU PACTHTEIb-
HOT'O CBIPBsI SBJISIETCS IPUMEHEHUE HU3KOT0 BaKyyMa
B YJIbTPa3BYKOBOH TEXHOIIOI'MH, KOTOPAst IIO3BOJISIET
MaKCHUMallbHO W3BJIEKATh KOMILUIEKC ITOJE3HBIX
BEII[ECTB U3 COCTaBa ChIpbs [7].

W3BecTHO, YTO TpPW DKCTPAKIUHM PACTH-
TENLHOTO CHIPhSl B BaKyyMe C MPUMEHEHUEM YIIb-
Tpa3ByKa pa3pyllaercsi CBS3b MEXJIYy CTEHKAMHU
KJIETOK, ¥ BHYTPUKJICTOYHBII PacTBOP BBITEKAET B
akcTpareHt [8-11], 9ro He HAOIIOAAETCS B APYTHX
meromax [12,13].

BeIxon KOMIZIEKCa MOJNE3HBIX BEIIECTB
IpU  DKCTPAarMpOBaHUM PACTHTEIBHOIO  CHIPHS
3aBUCUT OT MHOTHX mmapamerpoB [14]. Cpenn 3tux
mapaMeTpoB HauOonblIee BIUSHHE HAa BBIXOX
KOMIUIEKCAa  TIOJIE3HBIX ~ BEIIECTB  OKA3bIBAIOT
TeMmeparypa 9KCTPAKIIH, KOHIICHTpaNus
9KCTpareHTa " NpoJOJDKUTEIBHOCTD SKCTPAKIIUH.

VBenndyeHne BPEMEHH SKCTPAKIMH MOXKET
MOBBICHTH BBIXOJ 3KCTpakiuu. OIHAKO OH Takxke
HeceT B cede pHUCK Jerpajanud KOMIIOHEHTOB
pacTeHMii M3-3a UINTEIBHOro Bo3mekcTeus [15].
UtoOBsr oOecmeunTh OoJiee IIMTEIBHOE BpEMS
YIIBTPa3ByKOBOM  0OpabOTKH, PEKOMEHIyeTCs
HCIIONIb30BaTh HMITYJIbCHBIA pexuM. B 3ToMm
peXHME TEHepaTop IMEpUOANYECKH BKIIOYACT H
BBIKJIIOYaeT IHTAHUE YIbTPA3BYKOBOTO 30HIA.
brnaromapss mepromMUecKoMy — MEpEeKIFOUEHHIO
MATaHWs], WMITYJIbCHBIA peXuM 3(PPeKTuBHO
MPEIOTBPAIIACT YPE3MEPHOE TIIOBBIIICHUE TEM-
nmepaTtypbl  peakiud BO BpeMs JUTHTEIbHOU
obpabotku. boiee Toro, Kobyc u nap. [16]
MOKa3aJM, YTO WCIHOJIB30BAaHHE HMMITYJIECHOTO
yABTPa3ByKa MPUBOJMUT K SKOHOMUH dHepruu ot 20
% mo 51 % mpu OAHOBPEMEHHOM IOBBIIICHUHN
sddextuBHOCTH SKcTpakimn. Horem u ap. [17]
UCTIOJIB30BAIM  yJABTPa3BYK Uil yCHJICHHS
AKCTPAKUUH KaTeXMHOB M3 KOpBI Syzygiumcumini,
ObUT0O W3y4EHO BIHUSHHWE W3MEHEHUs BPEMEHU
yAbTpa3ByKa  Ha  pe3ylbTaT  SKCTPAKLHH.
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OKcnepuMeHTalIbHBIE HUCTBITAHUSI TPOBOAMIIMCH
npu Ttemmepatrypax 30, 40, 50 wu 60°C.
Pe3ynpTaThl mokazamy, YTO BBIXOJ OSKCTPAKLIUH
W3HAYAJIBHO YBEIMYHMBACTCS TPH  YBEITUYCHHU
BpeMeHH 3KcTpaknuu o 15-20 mun. OgHako 3a
npeienaMyd  3TOM  TOukM  Oolee  JUTMTENBHOE
BpEeMsl OKCTPakLMU TPHUBEIO K  CHIDKEHHUIO
BbIxoZa. OCHOBBIBaSICH Ha JTHX pe3ylbTarax,
Vorem u p. pekoMEHIyeTcss COXPaHATh BpEMs
00pabOTKK OTHOCUTEIBHO KOPOTKHM, OOBIYHO OT
5 1o 15 MuHYT, B 3aBUCUMOCTH OT KOHKPETHOTO
IKCTPAarupyeMoro KOMIIOHEHTa H  HCIOJb3ye-
MOTo0 yJIbTpa3BykoBoro merozaa [18] .

Hcexons w3 BBILEU3IO0KEHHBIX, B JTAHHOU
paboTe HM3y4eHBI BHINIEIEPEYNCIICHHBIE MOKa3a-
TETd  BBIXOJA  CYXOro  BelecTBa  IIpHU
SKCTParupoBaHWM CEMSIH BUHOTpajJia W JibHA. B
KauyecTBe 3KcTpareHTa BbiOpaH 40%-blii BOIHO-
CIIMPTOBOM PacTBOP, TAK KaK ATOT BUJI IKCTpareHTa
HIMPOKO  WCIIONB3yeTCs B MEIUIUHE  JUIS
W3BJICYCHUsS] OWOJOTHYECKUI aKTUBHBIX BEIECTB
U3 PACTHTEILHOTO CBIPbS KaK THJPO-, TaK |
TUIMOQUIIBHBIX COEIMHEHUH, OH Takke obecrie-
YMBAE€T CTEPUWIBHOCTh 3KCTPAKTOB, OJOKUPYs
KU3HENEATENFHOCTE MHUKpoopranmsmos [19,20].
Ha nepBom »3tame skcrepuMeHTa ObUIM U3Y4EHO
BO3JI€IiCTBUE TeMIIEpaTyphl 3KCTPAKIIUU Ha BBIXOJ
CYXHX BEIIECTB IIPUM HACTAUBAaHUM BHHOIPAJHOU
KOCTOUKM M CEMsH JbHa B JKcTpareHre. Ha
BTOPOM JTame paboThl OBUIM M3y4YeHBI 3aKOHO-
MEPHOCTH BBIXOJAa CYXHMX BEILECTB M3 COCTaBa
KoMOWHUpOBaHHOW dKcTpakmmn: 50% 3KcTpakTa
BUHOTpagHONW KOcTOUkH M 50% 3KCTpakTa CceMsH
apHa B 40% BOOHO-CIIMPTOBOM pAacTBOpPE B
SKCIEPUMEHTAIbHON HU3KOYaCTOTHOW BaKyyM-
yABTPa3ByKOBOM ycraHoBke [21]. Meroauka
OPOBEIEHHUS  OKCHEpUMEHTa W ONHCAHUE
IKCIIEPUMEHTAJIbHOM YCTAaHOBKHM IIPUBEACHBI B
pab6ore [22].

Mamepuanst u Memoowvl uccnedosanuil
OOBEKTHI HCCIICAOBAHMS:

- BUHOTPajJHbIE KOCTOUYKH, IIOJY4YCHHBIE U3
BBDKUMOK BTOpUYHOro cbippsi TOO «BunHbIif
3aBox «SILKALLEY»;-ceMeHa 1bHa;

-3kcTpareHT:40%-bIit BOJHO-CITHPTOBOU
pactBop (Ha 11 96% 3THII0BOTrO CiMpTa O0ABUTH
1,51 JUCTUIIIMPOBAHHON BOABI).MeTorka
IPOU3BOACTBA KOMOMHUPOBAHHOI'O SKCTPAKTa

OO6pa3ipl BUHOIPaJAHOW KOCTOYKH M CEMSH
JbHA JKCTPAarupyroTcs mo otaensHoctd B 40%
BOJHO-CIIUPTOBOM ~ PacTBOpPE MpPHU  PasiIUYHbIX
MPOIEHTHHIX 00beMax (ComepIKaHMsIX) U TeMIIepa-
Typax, a TaKKe IPOJOIKUTEIBHOCTH UX HACTauBa-
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HUS B TEPMOCTATHYECKOM BOJSTHOM BaHHE. 3aTeM C
MOMOIIBIO pepaKTOMETpa ONpPENEeNIeTCs] BBIXOA
CYXHX BelllecTB B pactBope. [anee orobpaB obpaser
BapuaHTa ¢ HaOOJBIINM BBIXOOM KOMILIEKCA TOJ-
€3HBIX BEILECTB B pACTBOPE BUHOIPAIHON KOCTOUKH
W CEMsIH JIbHA, WX KOMOMHUPYIOT B COOTHOLICHHUH
50:50 u HarpaBISIFOT AJ1s1 ATbHEHIIICH SKCTPAKIK B
9KCIIEPUMEHTAIIbHYI0 HU3KOYAaCTOTHYIO BaKyyM-
yIBTPa3ByKOBYIO YCTaHOBKY B TeueHHE 15 MUH.
3aTeM SKCTPaKT MPOIEKHUBAIOT 4Yepe3 CHUTO H
OCTaBIILIEECS CHIPHE OTKUMAIOT.

Pe3ynomamot u ux oocyrcoenue

Ha pucynke 1 mnpuBeaeHbl pe3ynbTaThl
WCCIIE/IOBAHNS 3aBUCHMOCTH BBIXOIa CyXUX BEIIIECTB
W3 KOCTOYEK BHHOTpaJa MpPHU HUX CIEAYIOIIUX
KOHIIEHTpaIusax B akcTparente: 6%, 10%, 12% u
14% u TemmepaTypax skctparuposanus 30°C, 40°C
u 50°C. AHamm3 HSKCHEpPHMEHTANBHBIX KPHBBIX
3aBUCHMOCTEH BBIX0JIa CyXHX BEIIECTB 13 KOCTOYEK
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BUHOT'paJia MOKAa3bIBAET, YTO KPUBBIE 3aBUCUMOCTEHN
BBIXOJ]d CYXUX BELIECTB U3 KOCTOUEK BUHOTPAJAa B
MHTEpBAJIE UX COJEP)KaHUsI B SKCTpareHTe ot 6% 10
14% cxomupl. Ilpu 3TOM KpUBBIE CYIIKH
TIOKa3bIBAIOT SIBHYIO 3aKOHOMEPHOCTBH POCTa BBIXO/IA
CyXHUX BEIECTB B OJKCTPAareHTEe M3 KOCTOYEK
BUHOTPaJa B HHTEpBaJle HX COACPKAHUS B
akcTparente oT 6% no 12%. [Ipu moBwIIeHNH MX
coJiepXaHus B dKcTpareHTe A0 14% pocT BeIXxona
CYXHX BEIECTB B JKCTPareHTe HECYIICCTBEHEH.
Haunbonbmmii BEIXO/I CyXUX BEIECTB HAOOAaeTCst
IpU MPOJIODKUTEIBHOCTH HPOIECCa IKCTPArupo-
BaHus okoJio 70 munyT. [Ipn yBenuueHnn BpeMeHu
akcrparupoBanus ot 70 1o 240 MuHyT HabIIOMAETCS
HE3HAYUTENBHOE TIOBBIIICHUE BBIXOJA CYXHX
BEIIECTB U3 KOCTOYEK BUHOrpaja. [IpusenuueHnu
BPEMEHHU SKCTparupoBaHus Ooiee IBYX YaCOB BBIXO]T
CyXHX BEIIeCTB W3 KOCTOYEK BHHOTpana
YBEITMYMBACTCS] HE3HAUYUTEIBHO.
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Pucynox 1- Pe3ynbTaThl HcclieoBaHUS BBIXOa CYXUX BEIIECTB U3 KOCTOYEK BUHOTPAJa B 3aBUCHMOCTH OT
POJIOJKUTENBLHOCTH SKCTPAKIMM: @) okcmpakyus npu memnepantype sxcmpazenma 30°C; 6) sxkempaxyus npu
memnepamype sxcmpazenma 40°C; ¢) sxempaxyus npu memnepamype sxcmpazenma 50°C.

Ha ocHOBaHMM MOJTy4eHHBIX SKCIIEPHMEHTANb-
HBIX JAHHBIX W aHaJM3a 3aKOHOMEPHOCTEH BIMSIHUA
NPOJOJDKUTENIBHOCTH W TeMIEpaTyphl INPOBEICHUS
nporecca SKCTPAaKIHU CYXHX BeIECTB M3 KOCTOYEK
BHHOTpAJa C MPAUMEHEHNEM YIBTPa3ByKa C YaCTOTOH 22
k[l MOXHO yTBEepXIaTh, YTO palMOHAJbHAsA
TIPOJIOJDKHUTENIEHOCTE BPEMEHH SKCTPAKIKHK cocTaBisieT 70

MUHYT; COJiepyKaHue ceMsiH B akcTpareHTe 12% ot Macchl
SKCTpareHTa; Temreparypa skcrparuposanus 40°C.

Ha pucyake 2 mnpuBeneHBl pe3yabTaThl
HCCIIEIOBAHMS BBIXOJIA CYXHX BEIIECTB U3 CEMsH JIbHA B
3aBHCHMOCTH OT IPOJOJDKHTEIFHOCTH SKCTPATUPOBAHHS
TIPY Pa3JIMYHOM COZIEPYKaHUH CEMSH JIbHA B SKCTPAreHTe U
TeMIepaType SKCTPAKIHH.
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Pucynok 2- Pe3ynbraThl HcceJOBaHNS BBIXO/Ia CYXUX BEIIECTB M3 CEMSIH JIbHA B 3aBUCHMOCTH OT MPOAODKATEILHOCTH
SKCTpaKIMK: @) oKcmpakyus npu memnepamype sxcmpazenma 30°C; 6) skempakyus: npu memnepamype 5KCmpazenma
40°C; ¢) sxemparxyus npu memnepamype sxcmpazenma 50°C.
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AHanu3 TaHHBIX, IPUBEICHHBIX HA PUCYHKE 2,
TIOKA3bIBAET, YTO BBIXOJ CyXHX BEIIECTB U3 CEMSH JIbHA
B MHTEpBAJIC UX COAEP’KAHMS B IKCTpareHTe ot 6% 1o
14% ot MacchI 3KCTpareHTa HE3HAYUTEITBHO OTIIMIACTCS
Mexay coboit. B untepsane temneparyp 30°C, 40°C u
50°C MakcMMANbHBII BBIXOJ| CyXHMX BELIECTB M3 CEMSH
JIbHA JIOCTUTAETCs TIPU BPEMEHH DSKCTparupoBaHUsI
OKOJIIO 65 MHHYT. YBenMYeHHE BpEMEHH SKCTparu-
poBaHusl Oosiee 65 MHHYT HPUBOAUT K IOCTEIICHHOMY
CHIDKEHUIO BBIXO/Ia CyXUX BEILECTB M3 CEMSH JIbHA.

[locme  #ByX  4acoB  9KCTparupoBaHHs
YBEIMYECHUE BBIXOJA CYXMX BEUIECTB W3 CEMSH JIbHA
HE3HAYUTENHHO. A B MHTEpBaJle SKCTPArHPOBAHUS OT
JBYX JIO YETHIpEX YacoB HaOIIOJaeMBI POCT BBIXOJA
CyXHUX BEIIECTB B DKCTPAreHT HE3HAYNTEIIbHBIN.

CyliecTBeHHOE YBEIMYEHHE BBIXOAa CYXHX
BEIIIECTB M3 CEMSIH JIbHA B OKCTPAreHT HAOJIIO/IAeTCs B
WHTEpBaJe COJIEPKaHUsI CEMSH JIbHA B OKCTPareHTe OT
6% 1o 12%. Ilpu ux comeprkaHuu B 3kcTparcHre 14%
YBEJIIMYCHUE BbIXOJa CYXHX BCUIECTB B DJKCTPArcHTE
HE3HAYUTEbHBIN.

Ha ocHOBe 3KCIepUMEHTaNbHBIX JAaHHBIX H
aHaM3a 3aKOHOMEPHOCTEH MPOJOIDKUTENBHOCTH U
TEeMIlepaTypsl TPOBENEHUS IPOIecca AKCTPAKIHN
CyxWx BemecTB u3 ceMmsH JbHa B 40% BOgHO-
CIIMPTOBOM pacTBOpE C TMPHMEHEHHEM YIIbTpa3ByKa C
yactoToii 22 k[l pannoHambHOW MPOJOIKHUTENh-
HOCTBIO DKCTPAKLUH SIBIAETCS 65 MHUHYT; CoIepiKaHHe
ceMssH B aKcrpareHTe 12% oOT Macchl 3KCTpareHra;
Temmnepatypa skcTparuposanus 40°C.

I[TomydeHHbIe SKCTPAKThI U3 KOCTOUEK BUHOTpaia
M CeMsH JibHa OBUIM HCIOJB30BaHBl ISl MONY4YESHHUS
KOMOMHHMPOBaHHOTO 3KcTpakTa. J{ist 3Toro Obu1 BEIOpaH
BapUaHT KOMOMHAIIMM COOTHOUICHHS COZACPKaHMs
9KCTPakToB: 50% JKCTpaKTa U3 BUHOTPATHBIX KOCTOUYEK U
50% skcTpakTa U3 CEMsH JIbHA.

CoctaB KOMOWHHMPOBAHHOTO 3KCTpakTa ObLI
ompezieNeH  METOAOM  Tondopa  COOTHOIIECHHWH
COZIEpIKaHMSs MOITYUEHHBIX SKCTPAKTOB U3 BUHOIPATHBIX
W JIBHAHBIX CEMSIH M OPraHOJIENITHYECKHUX MOKa3aTelnei
KOMOHMHHUPOBaHHOT0 IKCTpakTa — Tabnmia 1.

Tabnuna 1 - OpraHonenTuyeckue MokazaTead KOMOMHUPOBAHHOTO IKCTPAKTA MPH COJIEPKaHUKM KOMIIOHEHTOB - 50%
9KCTpAKTa U3 BUHOTPAAHBIX KOocTouek U 50% 3KCcTpakTa U3 CeMsH JibHa

OpFaHOHCHTI/I‘ICCKI/IC ImoKa3aTciin

Lger u 3amax Bkyc
HPO3PAaYHOCTh
CBETJIO- OyKeT apoMaToB U3 BUHOTPAJHBIX HACBIILEHHBIH, BHIPAXKCHHBIN
KOPUYHEBBII KOCTOYEK U CeMsH JIbHA ¢ BKYC BUHOTPAJHBIX KOCTOUYEK
npeo0ialaHieM 3araxa ceMsH JIbHa U CeMSH JIbHA

B nensx 6onee riry0bOKOro M3BJICUEHUST CYXUX
BEIIECTB W TOBBIMICHU S(PPEKTUBHOCTH TMpolecca
OKCTPAarupOBaHMsl  MPOBOAMIACH  JONOJHUTEIbHAS
IKCTPAKIMSI KOMOWHHUPOBAHHOIO JKCTPAaKTa, KOTOpas
Takxke ocyuiectisuiach B 40% BOAHO-CIIUPTOBOM
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pacTBope ¢  TIPUMEHEHHeM  HHU3KOYacTOTHOI'O
yABTPa3ByKa B BaKyyMe.
Pe3ynbTaThl McCIeOBaHUS IPUBEICHBI Ha

pucyHke 3.
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Pucynok 3 - 3aBUCHMOCTB BBIXOJIa CYXHX BEIIECTB N3 KOMOWHHPOBAHHOI'O 3KCTPAKTA OT MPOAOIDKUTEIHHOCTH

00paboTKN YABTPA3BYKOM

AHanmu3 puCyHKa 3 TIOKa3bIBAET, 4TO
HAHOOJBIINI BBIXOJ] CYXHUX BEIIECTB HAOMIOAAaETCS
B HMHTEpBANC MPOJODKUTEILHOCTH 00paboTKU
yABTPA3ByKOM OT Hayajga dKCTPAKIUHA 10 5 MHH
(10,95%). A B unrtepsaine ot 5 mun g0 10 Mun
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BBIXO Cyxux BemiectB cocraBisier  4,93%.
HanpHelinee yBenuueHHE MPONOIDKUTENLHOCTH
00pabOTKH  YNbTPa3BYKOM  NPHUBOAMIO K
HE3HAYUTEIbHOMY BBIXOIY CYXHX  BEILECTB.
Hanpumep, obpabotka ynbTpazBykoMm 10 15 mun
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MPUBOJMIIA K BBIXOAY CyXMX BemectB 2,35%, a
00paboTKa yabTpa3BykoM 110 20 MUH JaeT BHIXO.
cyxux BeniectB Bcero 0,57%.

Ha ocnoBanuu JaHHbIX, NPEACTaBJICHHBIX
Ha PUCYHKE 3, MOXXHO CACIaTh BBIBOJ O TOM, YTO C
SKOHOMMYECKOW TOYKH 3pEHHUS MaKCUMaJbHBIN
BBIXOJ CYXHMX BCHICCTB U3 KOM6I/IHI/Ip0BaHHOFO
9KCTpaKTa HaOIIOAACTCS TIPH MTPOIOKUTEIBHOCTH
akcTpakiuu 15-16 muH.

3axnrouenue,861600b1

Ha ocHOBaHMM NPOBENEHHBIX IKCIEPUMEH-
TaJIbHBIX I/ICCJIGILOBEIHI/Iﬁ MOXXHO cJ€j1aTh BbIBOJ O
TOM, YTO JIONOJHUTENBHOE WCIIONb30BAHUE B
METO/I€ HU3KOYACTOTHOMW YJIBTPa3BYKOBOM TEXHO-
JIOTUM BaKyyMa IMO3BOJACT YBCIWYUTL BBIXO[]
CYXHUX BEIIECTB U3 COCTaBa PACTUTEIBEHOIO ChIPhSI.
belio  ycraHOBIEHO, 4YTO IpPU  IKCTPAKIUU
PaCTUTECIILHOIO ChIpbd METOA0M HHU3KOYACTOTHOM
YIAbTPa3BYKOBOM TEXHOJIOTUM B BaKyyMe IIpu
MPOJAODKUTEILHOCTA dKCTpakimu B 15-16 muH
BBIXOJ CYXHUX BCIIECTB M3 COCTaBa KOMOWHU-
posanHoro  pacrteopa (50%  BuHOTrpamHOIA
koctouku U 50% cemsia nbpHA) cocraBmsier 17,45%.
PexkoMeHyeMbIil  pEXUM  IKCTPAKIUU:
gacroTra Konebammii 22 kl['1, MOIIHOCTH
yinbrpassyka 0,3kBt, ocraTtounoe masienue 0,09
MIIa u mpomoIDKATENBHOCTS BO3ACHCTBUSA 15 MuH.
Ha ocHoBaHMM MPOBEAEHHBIX UCCIIENO-

BaHWU MOXKHO CHIENIaTh BBIBOI O TOM, YTO
WCIIOIB30BaHME CIIOC00a HU3KOUYACTOTHON BaKyyM
-yIBTPa3BYKOBOW  JIKCTPAKIMU  CIIOCOOCTBYET
MaKCHMaJbHOMY BBIXOIy CYXHX BEIIECTB W3
COCTaBa pAaCTUTENBHOTO CBHIPhS W3-32 KaBHTa-
IMOHHOTO d((dekra, MMEIero paspymiaroiee
JEIICTBUE HA TMOrPAaHUYHBIA CJIOW U KJIETOYHYIO
CTEHKY CBHIPbAL.

Hawnbomnee mnepcrieKTHBHBIME — OONIACTSIMH
WCIIOTB30BAHM crocoba HU3KOYaCTOTHOM
BAaKyyM-yJbTPa3BYKOBOM 3KCTPaKIUU B MUILEBOI
MIPOMBIIIUIEHHOCTH  SIBIITIOTCS.  MHTEHCH( KA
MIPOIECCOB IKCTPAKIIUN OMOIIOTUIECKN aKTUBHBIX,
IyOMIIBHBIX M APYTHX BEIIECTB U3 PACTUTEIHEHOTO
CBIPBS, a TAK)KE JE3UHTEr Pl MUKPOOPTaHH3MOB
Y KIIETOYHBIX KYIBTYP.
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mypanwvty, KO TP 022/2011 «Tamax, enimoepi onvt manoanay oenizinoe», KO TP 029/2012 «Tazamowvix Kocnanap,
Xow uicmeHnoOipzivimep HcaIHe MEXHOI0ZUANBIK KOMEKW Kypanoap Kayincizoiciniyy mananmapuly, HOpMamuemik-
mexuuxanvlk, Kyycammapea I'OCT 31743-2017 «Maxapon enimoepi. Kannvt mexnukanvix wapmmapy», I'OCT
31964-2012 «Maxapon enimoepi. Kaovinoay epescenepi sncane cananot anvikmay aoicmepin, FOCT 8057-95 «Cosn
mazamvinan yncacanzan kyudxcapa. Texnukanvix wapmmapy, FOCT 11201-65 «/Kepocanzax mazamol. Texnukanwvix
wapmmap», F'OCT 80-96 «Kynobazvic kynxncapacel. Texuuxanotk wmapmmapyn, OCT 10974-95 «3vizoip kynoicapacot.
Texnuxanvik wiapmmap.

Herizri ce3nep: MakapoH, KypbLIbIMBbI, KACHETTEpI, cana KOpceTKillTepi, KyH:Kapa, 3bIFBIP, COsl,
acKadak, JKep;KaHFaK, KYHOarbIC.

HCCJEIOBAHUE CTPYKTYPBI MAKAPOHHBIX U3IEJIUIA

I'K. KAPUMOBA*, H.C. MALLIAHOBA, ' M. MYXAMFETOB,
P.K.HUABBEKOBA, M.E. CMAI'YJIOBA, K. U. CATAEBA, A.A. UB>KAHOBA

(PI'II na ITXB «Ka3zaxcTaHCKHIl HHCTUTYT CTAHJAAPTU3ALMH U METPOJIOTHID)
010016, r. AcTana, mpocnekT MoHrimik e, 11)
DJIeKTpOHHas ToYTa aBTopa Koppecmonaenta: gulmaida@mail.ru*

B Oannoii cmamve paccmampusaemca cmpyKmypa ceo0lCHmE MACTUYHBIX HCMBIXOE RPU RPOU3BOOCHIGE
maxaponnsix uszoenuii. Ilpu nposedenuu uccnedosanuii npoussedena YaCMUYHAA 3aMEHA RULEHUNbL 8bICUIEZ0 COPMA
MbIKEEHHBIM, COEGbIM, APAXUCOBLIM, NOOCOTIHEUHBIM U JbHAHBIM MHembixamu. /Jodasnenue mvlK6eHHO20, CO€6020,
apaxucoeozo, NOOCOIHEYHOZ0 U JIbHAHOZ0 HCMBIX08 O00YCNIO6/1EHO MeM, UMO CblPpbe HACLIUEHO PA3TUYHbIMU
sumamunamu. B pamkax wuccnedoeanus paccmompenvl aMUHOKUCIOMHBIL COCHMAE UCCIEOYEMBIX HCMBIX08,
Ppeonozuueckue u uuKo-xumuyecKue nokazamenu cmeceii 011 makaponunvix usdenuii. Ilonyuennsie pesynvmamot
COOMEEMCmeylom mpedoeanuam, YCMAHOGNEHHbIM 6 OOKYMEHMAx HO CMAaHOapmu3auuu u mexHuyecKum
peznamenmam Eepazuiickozo xkonomuueckozo cow3sa. Hccnedoganua noxazanu, umo 000asneHue MaciuuHylx
HCMBIX06 He CHUMCAem Peosiozuydeckue U MexHonozuuecKue napamempuvl maxaponnvix usoenui. Iloxazamenu
Kauecmea onpedenenvt ¢ coomeemcmeuu ¢ TP TC 021/2011 «O 6He3onacnocmu nuwgegoii npodykyuuy, TP TC
02272011 «ITuwesan npodykuyusa é uacmu ee mapxupoexuy, TP TC 029/2012 «Tpebosanusa 6e3onacnocmu nuuieavix
000a60K, aApOMamMuU3amopoé U MexXHONOZUUECKUX 6CHOMOZAMENbHBIX CPEOCHEy, HOPMAMUEHO-MEeXHUYEeCKUMU
ookymenmamu I'OCT 31743-2017 «H30enusn maxaponnsie. Obujue mexnuueckue ycnosusy, 'OCT 31964-2012
«H30enua makaponunwte. Ilpaguna npuemxu u memoowt onpedenenusn kawecmea», 'OCT 8057-95 «Kmwvix coesvii
nuuieeoil. Texnuueckue ycnoeua», F'OCT 11201-65 «Kmuix apaxucoswviiit nuwiesoit. Texnuueckue ycnosus, OCT
80-96 «Kmbix nooconneunstit. Texuuueckue ycnosus, FOCT 10974-95 «Kmbix nonsanoit. Texnuueckue yciosusy.

KiioueBble cji0Ba: MakapoHHBIE H3/1eHsl, CTPYKTYPa, CBOICTBA, MOKA3aTeJIM Ka4ecTBa, KMbIX,
JIeH, cosl, THIKBA, apaxXuc, MOICOTHEYHHUK.

INVESTIGATION OF THE STRUCTURE OF PASTA

G. KARIMOVA*, N. MASHANOVA, G. MUKAMBETOV, R. NIYAZBEKOVA,
M. SMAGULOVA, ZH. SATAEVA, A. IBZHANOVA

(RSE «Kazakhstan Institute of Standardization and Metrology», Kazakhstan,
010016, Astana, Mangilik el Avenue, 11)
Corresponding author e-mail: gulmaida@mail*

This article discusses the structure of the properties of oilseed cakes in the production of pasta. During the
research, a partial replacement of premium wheat with pumpkin, soy, peanut, sunflower and linseed cake was made.
The incorporation of pumpkin, soy, peanut, sunflower, and flax cakes stems from the rich variety of vitamins present
in these raw materials. As part of the study, the amino acid composition of the studied cakes, the rheological and
physico-chemical parameters of pasta mixtures were considered. The results obtained comply with the requirements
established in the standardization documents and technical regulations of the Eurasian Economic Union. Studies have
shown that the addition of oilseed cakes does not reduce the rheological and technological parameters of pasta. Quality

182


mailto:gulmaida@mail.ru

AJMAaThI TeXHOJOTHSIJIBIK YHUBePCHTeTiHiH xabapmbichl. 2023. Ne4.

indicators are determined in accordance with TR CU 021/2011 *"On food safety*, TR CU 022/2011 *"Food products
in terms of their labeling™, TR CU 029/2012 **Safety requirements for food additives, flavorings and technological
aids", regulatory and technical documents GOST 31743-2017 **Pasta products. General technical conditions™, GOST
31964-2012 "'Pasta products. Acceptance rules and methods for determining quality**, GOST 8057-95 "*Soybean meal.
Technical conditions', GOST 11201-65 ""Peanut cake food. Technical specifications, GOST 80-96 "*Sunflower cake.
Technical specifications, GOST 10974-95 "'Flax cake. Technical conditions".

Keywords: pasta, structure, properties, quality indicators, cake, flax, soy, pumpkin, peanuts,

sunflower.

Kipicne

ABBIK-TYJIIK CamachlH JKETUIIIPY KOHE
XaJIBIKTBIH TaMaKTaHy KYpPBUIBIMBIH JKaKCapTy
KOJNJApPBIHBIH Oipl AMeTara KYpaMmbIHIa KOFaphl
KOPEKTIK, JOMJIK XOHE eMIIK-TIPOPUITAKTHKAIBIK
KacuerTepi 0ap aKkybI3JapiblH, JIAIUATEPIIH,
MUHEpPaIIapAbIH, AOPYMEHAEPAIH TCHICCTIPIIreH
KellleH1 0ap eCiMIIK IIHUKI3aThIHBIH KaHa JaCTYpJIi
eMec TYPJIEpiH eHri3y 0osbin Tadbu1azbl. JacTypiai
eMecC IIUKI3aTThIH €H MEepCIeKTUBANBI TYpJepiHe
Maibl AakbULAAp TYKBIMAApPbI, OJapAbl KaWTa
OHJICY/IIH KaiiTajaMa eHIMJIEpI - KYH)Kapa sKaTapbl.
Maiuibl TYKpIMJAp KypaMblH/Ia KaHbIKIaraH Mai
KBIIIIKBUIIAPBIHBIH, KON Menmrepi  0ap, ojap
XOJIECTEPHUHII TOMEHJIETY apKbUIbI Mall aJIMaCybIH
perreyae  ynked pen  arkapamel  [1-11].
JKyprizinren 3eprreynep IMeHOepiHIE MaKapoH
OHIMACPIHIH JKaHa TypJepiH o3ipiey  YIIiH
KYHKapaHbI (acKabak, cos, JKepykaHFakK, KYHOarbIC,
3BIFBIP) TaIaIaHy 3epTTEN/II.

1-ackabak 2-cos

Cyper 1 - 3epTTeneTin KyH:Xapa YIriiepiHiH CBIPTKBI TYpi

3epTTey anmplHAAa KYHXKapaHbIH OapibiK
TypJiepi 3epTXaHaliblK YCATKBIINITA YHTAKTAJIBIII,
TOp caHbUIayNIapbIHbIH auameTpi 0,4 MM OOnaThIH
eJIEKTEH OTKI3 i, Kymxapanapaprg
OPraHOJNENTUKAIBIK, (PU3UKABIK CHMATTAMAIAPBI,
XUMUSJIBIK ~ KYpPambl — Mailibl  TYKBIMJAP/IbIH
camachlHa, OJIapJlbl MPECcTeyre JaibIHaay omicTepi
MEH  peKHMIepiHe, TIpecTey  ofici  MeH
KaOIBIKTaphIHA OAUIAHBICTHI €KEeH1 OemNTiii.
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3epmmey mamepuanoapvl men a0icmepi

MaxkapoH eHIMIEpiH  eHAiIpy  YIIiH
nailaNaHbUIaThIH 3ePTTEETIH KyHKapa yiriepi
«C. CeliymnH aThIHIAFbl Ka3aK arpOTEXHU-
KaJblK 3epTrey yHuBepcuteri» KEAK ecimuaik
MailapblH OHJIIpY 3KCIEPUMEHTTIK-OHIIPICTIK
UEeXbIHBIH Oa3achiHaH anbiHAbL Cos, ackaak,
JKEPIKaHFAK JKOHE 3BIFBIP TYKBIMIAPBI KEMTIpiIiM,
Oypananel Mai nipeccine 6aceutansl. [IpecreyneH
KeWiH Herisri eHiMjaep - IIMKI cos, ackalak,
JKEpIKaHFAaK JKOHE 3BIFBIP Maibl ajbiHaIbl. AcCKa-
0aK, KepiKaHFaK, COsl )KOHE 3BIFBIP TYKbIMJIAPbIHAH
AJNBIHFAaH KYH)KapaHbIH OPTaHOJENTHKAIBIK cara
KOPCETKIIITEPiH aHbIKTAy OOWBIHINA 3ePTTEYIICP
KYpri3uimi. 3epTTeneriH KyHkapa yiaritepi 1-mmi
cyperte kepceriired: Nel yiri - acka0ak, Ne 2 yiri
- cost, Ne3 ymri - skepkaHrak, Ned yiTi-3BIFBIP
KYHKapajapbl.

3- JKepKaHFaK 4- 3BIFBIP

3eprreneTin KYH>Kapa YIITiIepiHig
OpraHoJIenTHKaIBIK cana kepcerkimrepi MEMCT
8057-95 «Taramra apHaimFaH CcOS KYHXKapachl.
Texuukanslk maprrapy, MEMCT 11201-65
«TaramMra apHalFaH JKEpP)KaHFAK KYHXKapachl.
Texuuxkanslk maprrap», MEMCT 80-96 «Taramra
apHaiFaH KyHOarplC KYH)XKapachl. TeXHUKaJbIK
maprrap», MEMCT 10974-95 «Taramra apHajiran
3BIFBIP KYHXKapachl. TeXHUKaJbIK apTTap.
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Kecre 1 — 3eprrenerin KyHxapa yIriiepiHiH OpraHoJIeNTHKAJIBIK cana KepceTKimTepi

Kepcerkimriy aTaysr

KymxapaHsIH aTaybl

3errbip | Cos | Ackabak | XKeprxanrak | Kyn6arbic
ChIpTKBI TYpi Kesre xepineTin 6erze Kocrajiap MeH KOCTIaIapChi3

Tyci Kapa konpip | Capwr | Capsl-xaceutr | Kpi3but makrapel 6ap | Cyp yHTaK
YHTaK YHTaK | TYCTI YHTaK aIIbIK KOHBIP YHTAK

Uici CBIPTKBI HiCl )KOK MalIBI MIMKI3aTTHIH THICTI TYPiHE TOH (Kerepy ,Kerepy,

KYHIIpy *oHE T. 0.)
Homi Maiispl IMKI3aTTHIH THICTI TYpiHE TOH, alllbl koHe OacKa Ja 6erae 1oMi KoK
MeTamIoMarHuTTIK

Kocma, | Kr KyHxapara
MT, apTHIK eMeC

Kok

Koncucrenmnus

Bopmbuinak, 6ipTekTi

Backa Gerne kocmnanap

Kok

3usiHKecTepMEH
3aKpIMJIaHy HEMece
UH(EKIHS 13AepiHiH
00TyBI

Kok

aKybI3

Homuoicenep seane onapovt mankwliay
XKyprizinren 3epTreynep/iH HOTHKECIH e
KYHXXapa KypamblHIIa €H YVJIKeH MOHJI

AMUHKBIIKBUIAAPBIHBIH ~ KYPaMbBIMCH

Jaapl. 2-cyperTe  TalllaHaThIH
AMUHKBIIIKbUIIAPBIHBIH
KOPCETUITEH.

kepcerti. KymxkapaHbIH TaraMIbIK KYHIBLUIBIFBI
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Cyper 2 - 3epTTeseTiH KYHKapachIHbIH aMUHKBIIIKBIIIBIK KYPaMBIHBIH XPOMAaTOIPAMMACHI:
a-3BIFBIP, 0-COs, B - KEPIKAHFAK, I — acKabax

3epTTeNneTiH KyHKapaHblH YIITiIepiHIiH aMUHKBIIIKBUTIAPBIHBIH KypaMbl 2-KeCTeNIe KOPCETIIreH.

Kecre 2 — 3eprrenetin KyHxapa yITijiepiHiH aMUHKBIIIKBUIIAPBIHBIH KYpambl

KymKapaHbIH aTaybl
AMMHKBILIKBLLIAD 3piFblp | Cos | XKepxanrak | Ackabax
Conepxanwe, B T Ha 100 T
ApruHuH 4,765+1,906 | 1,786+0,714 | 3,644+1,457 | 4,409+1,764
JIuzun 1,400+0,476 | 2,017+0,686 | 1,358+0,462 | 1,146+0,390
Tupozun 0,834+0,250 | 1,152+0,346 | 1,789+0,537 | 1,764+0,529
deHunaIaHUH 1,787+0,536 | 1,729+0,519 | 2,418+0,725 | 2,763+0,829
I'uctuaun 0,476+0,238 | 0,778+0,389 | 0,894+0,447 | 0,882+0,441
JlennuH+u3oneinua 2,144+0,557 | 2,132+0,554 | 2,318+0,603 | 2,675%0,695
MertuoHuH 0,506+0,172 | 0,248+0,084 | 0,321+0,109 | 0,882+0,300
Banun 2,412+0,965 | 1,441+0,576 | 1,954+0,782 | 2,087+0,835
[ponun 1,817+0,472 | 2,132+0,554 | 2,451+0,637 | 2,352+0,611
Tpeonun 1,459+0,584 | 1,008+0,403 | 0,861+0,344 | 1,029+0,412
CepuHn 1,817+0,472 | 1,268+0,330 | 1,722+0,448 | 1,529+0,397
AraHuH 1,995+0,519 | 1,210£0,315 | 1,590+0,413 | 1,617+0,420
nunua 2,233+0,759 | 1,152+0,392 | 2,484+0,845 | 1,940+0,660

Maitibl fakbULIAPABIH KYHXKapaaarbl aMUH-
KBIIKbUIIAPBIHBIH KypaMbl M-04-38-2009 colikec
KYPri3inai. byt omic KamuIsIpIibIK 3J1eKTpodopes
omiCIMEH TPOTEMHOTCHAIK aMIHKBIIIKBIIAAPBIHBIH
MaccallbIK YJIECiH aHbIKTayFa apHasiraH [12].

2-KecTene KEATIPUIreH MOJIMETTEp 3BIFBIP
KYHXKapachlHIa IKOFApbl MaHBI3Jbl  apTUHUH
(4,765£1,906), Bamu (2,412+0,965), rmiwn
(2,233+0,759), neitrun+uzoneiinuu (2,144+0,557)
JKOHE aJIMACTBIPbUIATHIH AMHHKBIIIKBLUIIAPBIHBIH
TOITBIK JKUBIHTHIFEI 0ap eKEeHIH KopceTei. AJaHuH,
CEepHH, TIPOJIVH, (DeHUHATAHWH, TPEOHHH, JIN3UH JIC
TabpuIbl. A3 Memmepe ructuanH (0,476+0,238)
xoHe metroHuH (0,506+0,172) Gap.

Cost KYHKapachlH/1a aHBIKTAJFaH AMHUHKBIIII-
KBUIZApBl TOMEHJICY PETIMEH: MPOJIMH
(2,132+0,554), netinua-+usoneinnn(2,132+0,554),
msuH (2,017£0,686), aprubuH, (eHUHATAHKH,
BaJlMH, CEpWH, aJaHWH, TUPO3WH, TJIHIUH,
TpeonnH. CoHai-aK, 3bIFBIP KYHKapachiH/a a3
MeJIIIIep/Ie TUCTHINH MEH METHOHHH Oap.

Keprxkanrak Ky»kapachl aprHHHHTES
(3,644+1,457), nponwunre (2,451+0,637),
TIULHTE (2,484+0,845), (heHmTanaHMHTE
(2,418+0,725) xoHe IeHIMHIretH30JEHIIMHIE
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(2,318+0,603) Gaii. A3 Meimepae - THCTHIWH,
TPEOHUH JKOHE METHOHUH Oap.
Ackabak KyHXapacblHAa Kelleci aMHHKBIII-

KbUIZApBl JKETEKINI OpBIH  ajalbl: apruHUH
(4,409+1,764), denunamanun  (2,763+0,829),
nefimua-tusoneinun  (2,675+£0,695), mponmu

(2,352+40,611) xone BamuH (2,087+0,835). Ex a3
mesmiepi-ructuaua (0,882+0,441) »xoHe meTHo-
uuH (0,882+0,300).

KynOarpIC TYKbIMAAphl MEH OJapiblH KYH-
JKapaJapblHBIH CamajblK KOPCETKIMTEpiHe CajbIc-
THIPMAJTBI TaJIAyaap XKYPTi3UIreH 3epTreynep oap.
Hormxenep TykpIMFa KaparaHaa KYHKapa KypaMbIH-
JIaFbl aMHUHKBIIIKBUIIAPBIHBIH JKAJIIBl MOJIIepiH
KepceTTi, colikecinme 28438,27 Mot L, 19031,34
HMONBT  koHe 5790,26  mMomb . TyxpiMIa
AHBIKTAIFaH AMUHKBIIIKBUIIAPBIHBIH KeMy peTi:
QJIAaHWH, TJIMIWH, TJIyTAMUAH KBIIKBUIBL, JIEHIIMH
JKOHE aclaparvH KbIIIKbUIBL Acnapardd MeH
TJIyTaMUH TaOBUIFaH JKOK, OUTKEHI ojlap KBIIKBLT
TUAPOIN3 KaFAAHbIH/A TOIBIFBIMEH acliaparud MeH
TJIyTaMUH KBIIIKBUIbIHA aliHa b [13].

MakapoHra apHaJ¥aH YH KOCHaJapbIHbIH
Kypambl 3-KecTe/ie KeNTipiireH.
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Kecre 3 — MakapoH eHimM/iepiHe apHaJIFaH YH KOCTIAIapPBIHBIH KYPaMbl

CMmech Kypawmsi, %
Iporenn | blmrangputeik | Kemimme | Kymmimiri | Akrerrer | XKaceon
¥YH kocnacel 1 13,77 14,44 32,40 1,85 1,01 48,6
¥H Kocnace! 2 13,64 13,92 32,19 1,66 8,91 45,6
¥YH Kocmacel 3 13,29 13,98 30,53 1,25 2,56 39,40
¥YHu kocnacel 4 12,53 14,44 30,13 1,34 22,2 32,7
¥YH Kocmacel 5 13,29 14,07 31,46 1,22 27,1 40,10
Bunait yHbI 11,24 12,32 27,66 0,97 37,2 31,50
Bunait yHbI 3,59 13,80 11,33 0,92 39,4 26,51

3-KkecTeeri MaiMeTTepre cylieHe OTBIPHI,
KYHXapa YHbI KOCBUIFaH YH KOCHallapbl aKybI3
KypambiH 1-mmi yH KocmaceiHaa 13,77% nefiin
apTThipaibl. BapiblK yIriiepaiH bUIFaJbLIBIFBI
mamManbl xoHe 13,92-nen 14,44% - ra neliid.
[moreHHiH Menmiepi e IIaMaMeH CaHAapibl
kepcereni xoHe 30,13-ten 32,40% - ra peifiH.
Kynnin xepcerkimi Hopmaman 1,22-nen 1,85-ke
JICHIH acnaibl. AKTHIK KOPCETKIII Keeci peTieH
TOMEHJICHII: YH KOCMachl 5>YH Kocmachl 4>yH
KOCIachl 2 > YH KOCHachl 3>YH Kocmachk 1.

MaxkapoH KOCHaJapbIHBIH KYPBIIBIM/IBIK-
MexaHuKaiblK Kacuerrepi MEMCT 51415-99
«bupnaii yuel. TecTTiH (QU3HKaNBIK cUMaTTamana-
pol. AnmbBeorpadThl KOJIAHY apKbUTBI PEOJIOTHS-
JIBIK KACHETTEP/Ii aHBIKTAay». MakapoH Kocanaphl-
HBIH KeIleHI1 peosiorusuiblk Kacuerrepi Chopin-
technologies kommanusiceibiy Ng anbBeorpad-
KOHCHUCTOTpadbIH/Ia aHBIKTAJIFaH.

Tecrri 5 vyirige oOpbIHAaraHHAH —KeHiH
KBICHIM/YaKBIT — IapaMeTpiiepi  OopTalllajaHaibl,
3epTTEy JIepeKTepi 4-KecTene KeNTIpIreH.

Kecrte 4 — MakapoH KocnanapbIHbIH PEOJIOTHSIBIK KaCHEeTTePl

AabBeorpad kepceTkimrepi ¥YH ¥YH ¥YH ¥YH YH
Kocnackl 1 | Kocmacel 2 | Kocmackl 3 | Kocnacel 4 | Kocmachkl 5
Kambipabiy nkemainiri P 159 149 156 150 151
AyaHbIH MaKcUMaJIZIbl Kesiemi L 82 113 74 110 72

Cosbury unzekci G 18,2 23,7 18,5 23,5 18,3

Hedopmanust sueprusicer W 377 457 384 422 384

KuchIFbIHBIH KOH(UTYpalys 2,4 1,32 2,11 2,2 2,30
koo durmenti P/L

Cepmiimainik uHjekci |.e. 49,4 49,8 51,1 51,3 48,4

Acnanta  amsiarad  HoTmkenep NG
anapBeorpad-KOHCHCTOTpadbI KOPCETKEHIEH,
MaKapoH OHIMJIepiH OHIIpy VIIH €H J>KaKChl
KepceTkim-1-re >kakprHaay. OchUTaiiiina, 3BIFBIP
YHBI BUTFAIIBI CIHIPY KaOUIeTiHIH apKachiHa

Kecre 5 - ¥H KoCanapbIHBIH KYJ1ay CaHBI

KaMBIPABIH CO3BUTYBIH JKakKcapTambl. MakapoH
OHIMJIEpiH OHIIpyTe apHaJIFaH YH KOCTallaphIHBIH
Kylay CaHBbIH aHBIKTAy HOTIDKENEepi S-KecTene
KEJTipiirex.

Yuarinin ataysl | Kyaay canbl, cex
¥H Kocmacs! 1 225
¥H Kocmacsl 2 232
¥H Kocmacsel 3 218
¥H Kocmacsl 4 235
¥H Kocmacsel 5 221

Kyay caHbIH aHBIKTay COHBIMEH Kartap
COSI MEH 3BIFBIP YHBI KOCBUIFaH 2 YH KOCHAChIHBIH
KOHE KYHOArblC TIeH JKEP)KAHFAK YHBIHBIH
KOCBIHJBICHI Oap 4 YH KOCHAaCBIHBIH €H >KaKChI
KOpCETKIITepiH pacTaiabl.

Kopvimuinowt

3epTTey HoTHXKenepi OOMBIHIIA MaHIbI
KYH>Kapa, OipiHIIieH, MaKapOHHBIH PEOJIOTUSIIBIK
XKOHE TEXHOJOTHSJIBIK MapaMerpiiepii TeMeH-
JeTIeH T, eKIHIIIeH, aKybI31apAblH KYpaMbIH

apTTHIpapl, YIIHIIIEH, OHIMHIH TaFaMJIbIK
KACHETTepiH  JKaKcapTajpl. AJIFBIC, MYyJIenep
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