ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACHI
YJITTBIK FbIJIbIM AKAJJEMUACBIHBIH

JI.B. CoxonbCKui aTbIHAAFBI
«Kanapmaii, kKaTanus >KoHe SNEKTPOXUMHS HHCTUTYTED AK

XABAPJAPDI
U3BECTHS NEWS

HAITMOHAJIbHOM AKAJITEMUU HAYK OF THE ACADEMY OF SCIENCES
PECITYBJIMKH KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN
AO «MHCTHUTYT TOILIMBA, KaTannu3a u JSC «D.V. Sokolsky institute of fuel,
anextpoxumuu um. JI.B. Cokonbckoro» catalysis and electrochemistry»

SERIES
CHEMISTRY AND TECHNOLOGY

2 (455)
APRIL - JUNE 2023
PUBLISHED SINCE JANUARY 1947

PUBLISHED 4 TIMES A YEAR

ALMATY, NAS RK



Bac penaxrop:
ZKYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FBUIBIMIAPBIHEIH JOKTOPSL, podeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukacel ¥ ITTHIK FBUTBIM akaieMusichiHbIH npe3ueHTi, AK «J1.B. Cokonbckuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE dJICKTPOXMMUS HHCTUTYTHIHBIHY 0ac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus aakachl:

OJJEKEHOB Cepra3bl MbIHxkacapyJibl (0ac pegakTOpIbIH OpbIHOACAPHI), XMMUS FHUIBIMAAPBIHBIH
JoKTopsI, mpodeccop, KP ¥FA akagemuri, « Dutoxumunsy XaablKapaiblK FHUTBIMH-OHIIPICTIK XOITUHTTHIH
mupekropsl (Kaparannsl, Kazakcran) H = 11

AI'ABEKOB Buaamumup EnoxoBuu (6ac pemaxtopiablH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsbl, npodeccop, berapycs YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
JupekTopsl (Munck, berapycs) H =13

CTPHAJ Mupocaas, npodeccop, Uexust FbUIBIM aKaJeMHUACHIHBIH ODKCHEPHUMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoyn, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUsI FEUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA axanemuri,
on-Dapadu areigarsl Kaz¥Y Y-npiy 6ipianm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynuBepcuteriniy ®Papmauesruxa ¢daxysnpreTiHin Papmakornosus
KadeapachHEIH MeHrepymrici, JKapaTbuibicTaHy FBUIBIMIAPBIHBIH TOHAPAIIK OPTAIBIFBIHBIH JAUPEKTOPEI
(Ceren, Benrpus) H =38

POCC Camup, PhD goxropbl, Muccucunu yHUBEpCHTETIHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirbel, @apmanust MekTebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Buranmii, punocodus mokropst (PhD, (apmanerr), Pequnr yHHBepCHTETIHIH
npodeccopsr (Penunr, Aurus) H = 40

TEJTAEB Barnar Bypxan6aiiyibl, TeXHHKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymeci, Kazakcran PecnyOmukacer WHaycTpust koHe HWH(PPAKYPBUIBIMIABIK —JaMy
munUcTpiiri (Anmarsl, Kasakcran) H =13

DAPYK Acana Jlap, Xamnap ans-Mamxnaa [IsFsic MeuniHa KoJulepKiHiH Ipodeccopsl, Xamaap
yauBepcureTiHig Lsirpic Mmequimnaa ¢akynereti (Kapaun, [Tokxicran) H =21

®DA3BIJIOB Cepik IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSICHl HHCTUTYTHI JUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabacaps! (Kaparannsl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHsS FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xwumust xoHe XUMMSUIBIK TeXHOJOTHS HMHCTHTYTHI (Bimikek,
Keipreizcran) H =4

XAJIMKOB [:xypadaii XaJuKoBHY, XUMUS FRUIBIMIAPBIHBIH JTOKTOPBL, podeccop, Taxikeran FA
axanemuri, B.M. Huxurun areranarst Xumust nHCTUTYTHI ([lymante, Toxikcran) H =6

DAP3AJIUEB Barug Merkuaoribl, XMMUs FBUIBIMAAPBIHBIH TOKTOPEL, Ipodeccop, ¥FA akagemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempaa, ¢umocodus nokropsr (PhD, xumus), Xanplkapalblk Ta3za jKOHE KOJIIaHOAIBI
XVMWUS OJJaFbIHBIH XVMUS KOHE KOopIllaraH opTa OemnimiHiH mpe3uneHTi (Jlornon, Aarmms) H = 15

«KP ¥T'A Xa6apaapbl. XuMHUs KIHE TEXHOJIOTHS CEPUACHD
ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)
Menmrikrenynri: «Ka3akctan PecnyOnukachiHBIH ¥ITTBIK FbUIBIM - akagemusicky PKB  (Anmarer  k.).Ka3zakcran
PecnyOnukachHBIH AKIapar jkoHE KOFaMABIK JaMy MUHHUCTPIIriHIH AXmapar kommteTinze 29.07.2020 x. Gepinren
Ne KZ66VPY00025419 mep3iMaik 6achLIBIM TipKeyiHe KOHBLTY Typalibl KyolliK.
TaKbIPBINTHIK OAFBITBI: OPeAHUKANBIK XUMUS, OUOP2AHUKALbIK XUMUS, KAMAU3, JNIEKMPOXUMUSL HCIHE KOPPO3US,
hapmayesmuKanblK Xumusi HeaHe MexHoIOSULIAP.
Mep3iMaiiiri: )KbUIbIHA 4 peT.
Tupaxel: 300 nana.
Penaxiusaeiy MexeH-xaibl: 050010, Anmarer K., IlleBuenko ke, 28, 219 6eur., Ten.: 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv

© Kasakcran PecryOimkachiHbIH ¥JITTBIK FAUIBIM aKkageMusicel, 2023

Pepakuumsiabia Mekemkaiib: 050100, Anmars K., KonaeB k-ci, 142, «J1.B. Cokonbckuii aTblHAAFbI OTBIH, KaTaaH3
JKOHE AIEKTpOXUMUs HHCTUTYThI» AK, ka0. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz
TunorpadusHbiH MekeH-Kalbl: «ApyHa» XK, Anmars! k., Mypar0aes ker., 75.

2



I'naBHbII penrakTop:
KYPUHOB Mypar KypuHoBHY, TOKTOp XMMHUYECKHX HayK, npodeccop, akagemuk HAH PK,
npe3uaeHT HarmonansHol akagemun Hayk Pecry6mmku Kazaxcran, renepansusiii fupexrop AO «HCTHTYT
TOIUIMBA, KaTanu3a u anekTpoxumun uM. /1.B. Cokonbckoro» (Anmarel, Kazaxcran) H =4

Penaxkuuonnas xosuierus:

AJJEKEHOB Cepra3pl MbIH:kacapoBH4 (3aMECTHUTENb INIABHOTO PEJAKTOPA), JOKTOP XUMHUUECKUX
HayK, podeccop, akagemuk HAH PK, nupektop MexayHapoHOro Hay4HO-IPOU3BOCTBEHHOTO XOJIANHTA
«Dutoxumusi» (Kaparanna, Kazaxcran) H =11

AI'ABEKOB B aagumup EHokoBHMY (3aMecTHTENb TJIABHOTO PENAKTOpa), IOKTOP XUMHUYECKHX
Hayk, mpodeccop, akanemuk HAH Benapycu, mouerHslit aupextop MHCTUTYTa XMMHH HOBBIX MaTepHaoB
(Munck, benapycs) H= 13

CTPHA/I Mupocaas, npodeccop, 3aBenyromuii 1abopatopueli HHCTUTYyTa DKCIEPUMEHTAIBHON
6otanuku Yemickoii akaaemun Hayk (Onomoyt, Yexust) H = 66

BYPKUTBAEB Myxam0eTKkaan, JTOKTOp XMMHYECKHX HayK, mpogeccop, akagemuk HAH PK,
[lepgsrit mpopextop KasHY umenn anp-dapadu (Anmarsl, Kazaxcran) H =11

XOXMAHH [xynuT, 3aBenyromnii kapenpoit ®apmaxornozun dapmareBrHiyeckoro (akymbrera
Vausepcurera Cerena, aupekTop MeXIUCIUINIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, nokrop PhD, mpodeccop IIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
HCCIICJOBAaHUH PACTHTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop ¢unocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40

TEJIBTAEB Baraar Bypxan6aiiyJibl, JOKTOp TEXHHYECCKHX HayK, Ipodeccop, WieH-KOPPECIIOHACHT
HAH PK, MunucrepcrBo Uunycrpuu u uabpactpykTypHoro pa3sutus Pecrnyonuku Kasaxcran (Anamarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop komtemka Bocrounodt memummuel Xampaapia ans-Makuza,
¢axynsreT BocTouHoit MenuuuHb! yHuBepeuteta Xamaapaa (Kapauu, [Takucran) H =21

®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHo# pabote VHCcTHTYTA OpraHmdeckoro cuHTe3a U yrexumun (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Ilapumna Kopo0exoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumuaeckoit texnonorud HAH KP (bumkek, Keiprezeran) H = 4

XAJIMKOB [Ixypa6aii XaJaumkoBH4Y, IOKTOp XHMHYECKHX HayK, mpodeccop, axkazemuk AH
Tamxukucrana, Vuctutyt xumun nmenn B.W. Hukutuna AH PT (dynran6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua orisl, JOKTOp XHMHYECKHX HaykK, npodeccop, akanemunk HAHA
(baky, Aszepbaitmxan) H=13

T'APEJIMK Xempaa, noxrop ¢unocopuu (Ph.D, xumus), npesunent Otnena XUMUH M OKpY’Karomieit
cpens! MexXIyHapogHOTo Cor03a YHCTO! M npukiiagHoi xumun (Jlonnon, Anrms) H =15

«H3Bectust HAH PK. Cepusi XuMUH M TEXHOJIOTHi».
ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)
CobctBennuk: Pecnybnmkanckoe oOmecTBeHHOe oObennHeHne «HarmonaneHas akagemus Hayk — PecryGmuknm
Kaszaxcran» (T. AMartsr).
CBHIETEIBCTBO O MOCTAHOBKE HA y4eT MEPUOIMUECKOro revyaTHoro m3nanus B Komurere nndopmarmu Munncrepersa
nHbopManuu u obmecTBeHHOro pa3sutust Peciyonmku Kasaxcran Ne KZ66VPY 00025419, BeinanHoe 29.07.2020 r.
Temarudeckast HANPABIEHHOCTb: OP2AHUYECKAsL XUMUS, HEOP2AHUYECKAS XUMUS, KAMANU3, JNeKMpPOXUMUsl U KOPPO3Us,
Gapmayesmuyeckas Xumus u MexHOIOUU.
IMeproanunocTs: 4 pa3s B roj.
Tupax: 300 3K3eMILISPOB.
Anpec penakiun: 050010, r. Anmater, yi. [lleBdyenxo, 28, od. 219, ten.: 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv

© HaumonaneHast akajemnst Hayk Pecrryonnku Kazaxcran, 2023

Anpec penakuuu: 050100, r. Anmatel, yn. Kynaesa, 142, AO «MHCTHTYT TOIUIMBA, KaTajiu3a U SJIEKTPOXUMHHU
um. JI.B. Cokonbsckoroy, kad. 310, ten. 291-62-80, dakc 291-57-22, e-mail:orgcat@nursat.kz
Anpec Tunorpadun: UIT «ApyHay, r. Anmartsl, yi. Mypatbaesa, 75.

3



Editor in chief:
ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of NAS RK, general director of JSC “Institute of fuel, catalysis and electrochemistry named after
D.V. Sokolsky (Almaty, Kazakhstan) H = 4

Editorial board:

ADEKENOY Sergazy Mynzhasarovich (deputy editor-in-chief) doctor of chemical sciences, professor,
academician of NAS RK, director of the international Scientific and production holding «Phytochemistry»
(Karaganda, Kazakhstan) H =11

AGABEKOV Viadimir Enokovich (deputy editor-in-chief), doctor of chemistry, professor,
academician of NAS of Belarus, honorary director of the Institute of Chemistry of new materials (Minsk,
Belarus) H=13

STRNAD Miroslav, head of the laboratory of the institute of Experimental Botany of the Czech
academy of sciences, professor (Olomouc, Czech Republic) H = 66

BURKITBAYEV Mukhambetkali, doctor of chemistry, professor, academician of NAS RK, first
vice-rector of al-Farabi KazNU (Almaty, Kazakhstan) H =11

HOHMANN Judith, head of the department of pharmacognosy, faculty of Pharmacy, university of
Szeged, director of the interdisciplinary center for Life sciences (Szeged, ungary) H =38

ROSS Samir, Ph.D, professor, school of Pharmacy, national center for scientific research of Herbal
Products, University of Mississippi (Oxford, USA) H = 35

KHUTORYANSKY Vitaly, Ph.D, pharmacist, professor at the University of Reading (Reading,
England) H =40

TELTAYEV Bagdat Burkhanbayuly, doctor of technical sciences, professor, corresponding
member of NAS RK, ministry of Industry and infrastructure development of the Republic of Kazakhstan
(Almaty, Kazakhstan) H =13

PHARUK Asana Dar, professor at Hamdard al-Majid college of Oriental medicine. faculty of Oriental
medicine, Hamdard university (Karachi, Pakistan) H =21

FAZYLOYV Serik Drakhmetovich, doctor of chemistry, professor, academician of NAS RK, deputy
director for institute of Organic synthesis and coal chemistry (Karaganda, Kazakhstan) H =6

ZHOROBEKOVA Sharipa Zhorobekovna, doctor of chemistry, professor, academician of NAS of
Kyrgyzstan, Institute of Chemistry and chemical technology of NAS KR (Bishkek, Kyrgyzstan) H =4

KHALIKOYV Jurabay Khalikovich, doctor of chemistry, professor, academician of the academy of
sciences of tajikistan, institute of Chemistry named after V.I. Nikitin AS RT (Tajikistan) H =6

FARZALIEV Vagif Medzhid ogly, doctor of chemistry, professor, academician of NAS of Azerbaijan
(Azerbaijan) H =13

GARELIK Hemda, PhD in chemistry, president of the department of Chemistry and Environment of
the International Union of Pure and Applied Chemistry (London, England) H = 15

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of chemistry and technology.
ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)
Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ66VPY00025419,
issued 29.07.2020.
Thematic scope: organic chemistry, inorganic chemistry, catalysis, electrochemistry and corrosion, pharmaceutical
chemistry and technology.
Periodicity: 4 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://chemistry-technology.kz/index.php/en/arhiv

© National Academy of Sciences of the Republic of Kazakhstan, 2023

Editorial address: JSC «D.V. Sokolsky institute of fuel, catalysis and electrochemistry», 142, Kunayev str., of. 310,
Almaty, 050100, tel. 291-62-80, fax 291-57-22, e-mail: orgcat@nursat.kz
Address of printing house: ST «Arunay, 75, Muratbayev str, Almaty.

4



Volume 2, Number 455 (2023)

NEWS

OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN
SERIES CHEMISTRY AND TECHNOLOGY

ISSN 2224-5286

Volume 2. Number 455 (2023), 151-163

https://doi.org/10.32014/2023.2518-1491.171

UDC 658.5

© G.E. Orymbetova'", R.S. Alibekov?, E.A. Gabrilyants?, K.A. Urazbayeva?,
M.K. Kassymova?, Z.I. Kobzhasarova?, 2023
'South Kazakhstan Medical Academy, Shymkent, Kazakhstan;
M. Auezov South Kazakhstan University, Shymkent, Kazakhstan.
E-mail: orim_77@mail.ru

APPLICATION OF HACCP SYSTEM FOR THE MEAT-PLANT PASTE
PRODUCTION

Orymbetova Gulbagi Emitovna — candidate of technical science, associate professor. South Kazakhstan
Medical Academy. Faculty of Pharmacy. Shymkent, Kazakhstan

E-mail: orim_77@mail.ru. ORCID:0000-0001- 8987-3366;

Alibekov Ravshanbek Sultanbekovish — candidate of chemical science, professor. M. Auezov South
Kazakhstan university. Textile and Food Engineering higher school. Shymkent, Kazakhstan

E-mail: ralibekov@hotmail.com. ORCID:0000-0002-0723-3101;

Gabrilyants Eleonora Artyunovna — doctoral student. M. Auezov South Kazakhstan

university. Textile and Food Engineering higher school. Shymkent, Kazakhstan

E-mail: gabrilyants@mail.ru. ORCID: 0000-0001-5568-5674;

UrazbayevaKlaraAbdrazakovna— candidate of chemical science, professor. M. Auezov South Kazakhstan
university. Textile and Food Engineering higher school.Shymkent, Kazakhstan

E-mail: klara_abdrazak@mail.ru. ORCID:0000-0002-6922-5940

Kassymova Makhabat Kuandykovna — candidate of chemical science, professor. M. Auezov South
Kazakhstan university. Textile and Food Engineering higher school. Shymkent, Kazakhstan

E-mail: mahabbat 67@mail.ru. ORCID:0000-0002-4789-7148;

Kobzhasarova Ziba Isaakovna — candidate of technical science, associate professor. M. Auezov South
Kazakhstan university. Textile and Food Engineering higher school. Shymkent, Kazakhstan

E-mail: k.z.i@bk.ru. ORCID:0000-0001-5419-7484.

Abstract. Currently, one of the main tasks for the food producers is the food products
production with moderate prices and high nutritional value. In this regard, in the meat
processing industry are available various by-products that have possibilities for applying
as the secondary raw materials. HACCP system principles in the production technology
of combined meat and plant paste by using meat, liver and local raw materials is
discussed in the presented work. As the plant additive a boiled and fried millet flour
(tary — Kazakh national delicacy) was used. The application of the HACCP system by
identification of the critical control points allows for the production of safe and high-
quality food products at the international level. At the discovering of the hazardous
factors, it is taken into account the following specifics: composition of meat-plant
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paste, technological stages, food safety ensuring, etc. The analysis of the technological
processes showed that the main hazard is a microbiological factor. As well, the chemical
and physical hazardous are identified. The system of preventive and corrective actions
in the case of occurrence of risks by stages of technological processes is proposed.
The identified hazards in the meat-plant paste technology will minimize or completely
reduce emergencies of production risks, as result, significantly affect product food
safety. The main advantage in the HACCP system implementation is a guarantee of the
food safety and improving of the producer’s status on the market.

Keywords: emergency, food safety, food technology, meat by-products, HACCP
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AHHOTaUMsA. Aypyabl TOMEHIETY, XaIbIKTBIH QJIEYMETTIK KOHE KOCINTIK OelceHIi-
JITiH apTTRIPY MaKCaTBIHAA >KEPTUTIKTI IIUKI3aTTaH KOJDKETIMII a3bIK-TYJIK ©HIMI,
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TaraMJbIK KYHIBUTBIFBI )KOFaphl €T-KOKOHIC MAalITETiH OHAIPY TEXHOIOTUSACH 331pICHI.
Tapa yHbI (Ka3aKThIH YATTHIK JOMIi TaFaM) ©CIMJIIK KOCIIAChl PETiH/E MalJaTaHbLUIIb.
Tamax eHzipiciHIe OHIMHIH )aHa TYPJepiH 93ipiey FhUIBIMH 3epTTEYICPAiH 03EKTUIITiH
AHBIKTAWJIBI, aTan aWTKaHJa OHIMHIH Calackl MEH KayilCi3diriH KaMTaMachl3 €Ty
canaceigaa. JKyMBICTBIH MakcaTbl — >KaHa €T-KOKOHIC MaIITeTiH eHIipy OOHBIHIIA
XACCII xocnapeia a3ipney. XACCII xyiieciH KongaHybl XaJbIKapaiblK ACHrenae
Kayilci3 >KoHEe >KOFaphl camajibl ©HIM IIblFapyasl ke3aeiai. JKymbIcTa eT-KekeHic
MAIITEeTiH OHAIPYAETi OMIpIiK HUKIIIH OapibIK Ke3eHaepiHae OaKplayIbl KAMTaMachl3
eretin XACCII xyiieci Herizinaeri celHu Oakplaay HYKTEJEPiH 3€pTTey HOTHKENepi
oepinren. MUCO 22000 TtananTapblHa COHWKEC €T-KOKOHIC TMAaIITETIH OHIIPYyAiH
TEXHOJIOTHUSIIBIK POLECiHE TaJAay JKYPri3ilin, CbIHA OaKpuiay HYKTeNepi aHBIKTAIbI.
KayinTi Qakropnapapl aHbIKTay Ke3iHAE 013 MbIHaJIApAbl ECKEpHiK: eT-KOKeHic
MaIITEeTiHiH KYpaMbl, OHbI OHIEYIiH TEXHOJIOTHSJIBIK MpOoLeci )KaHe T.0. TeXHOMOTHSUTBIK
MPOLIECTEPIH OINEepalUsIapblH Tajjay HEri3ri Kayil MHKPOOHMOJIOTHSIIBIK CKEHIH
KepceTTi. ET-KekeHIiC mamreTiH eHIIpy MPOLECIHAE XUMHAJIBIK KOHE (U3MKAIBIK
CHUIATTaFbl BIKTUMAN KayinTi (hakTopiap aa aHbIKTanaasl. MOHUTOPHUHT 9pOip OakbLiay
MYHKTi OOMBIHIIA >KOCHApiIaHFaH Ke3eKTUTiK OOMBbIHIIA Kypri3ingi. TeXHOMOTHsUIBIK
MPOIECTiH Ke3eHaepl OOMbIHIIA ToyeKelep TybIHIAFaH Kafjaiaa ajiblH ajly >KoHe
TY3€Ty OpEKeTTepiHiH JKyHeci YChIHbUIAAbl. ET-KeKeHiC MNalTeTThl OHIIpYyAeri
aHBIKTAJIFAH KayilTep OHIIPICTIK ToyeKeNJepAiH TybIHAAybIH OapbIHIIA a3aiTaibl
HEMece TOJILIFBIMEH a3aiiTajbl, HOTHXKECIHIEC OHIMHIH KayilCi3IiriHe alTapibIKTai
ocep ereni. XACCII xylieciH eHri3y Ke3iHJe apThIKIIBUIBIK KOMIAHUSHBIH MOpTEOeCiH
KaKcapTy *KoHe Kayilci3 eHiMIepre CeHIMA1 apTThIPy OONbIN TaOblIa k.

Tyiiin ce3nep: eT-KoKeHic mamTeTi, cana, Tamak Kayincizairi, XACCII
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AHHoTanms. B Hacrosmee BpeMs OAHOM M3 OCHOBHBIX 337a4 MpPOM3BOAUTENCH
MIPOAYKTOB IHUTAHUS SBIAETCS MPOU3BOJACTBO IMPOAYKTOB IMUTAHHUS C YMEPEHHBIMHU
[IEHaMH U BBICOKOHU THITIEBOY MIEHHOCTHIO. B CBS3M C 3THM B MsconepepadaThIBarOIICH
MPOMBIIUICEHHOCTH UMEIOTCS Pa3iInyHble CyONpPOAYKTHI, HMEIOIUE BO3MOKHOCTH IS
HCTIOJIb30BaHUS B KAY€CTBE BTOPUIHOTO CHIPhsI. B ipesicTaBneHHO# paboTe paccMOTpEHBI
npuHOUIel  cucteMbl XACCII B TeXHOIOTMH MPOW3BOACTBA KOMOMHHPOBAHHBIX
MSACOPACTHTEIBHBIX MAIITETOB C UCIOIb30BAaHUEM MsICA, IEYEHU U MECTHOTO CBHIPbS.
B kagecTBe pacTuTenbHOIN 100aBKH MCIIONB30BANACh BapeHas U OOKapeHHas MIIeHHAs
MyKa (Tapbl — Ka3axCKoe HamroHabHOe JTakoMcTBO). [Ipumenenune cucrembr XACCIIT
IyTEM ONpENENeHUs] KPUTHUUECKHX KOHTPOJIBHBIX TOUEK TIO3BOJIAET IMPOU3BOIUTH
Oe3omacHple M Ka4eCTBEHHBIE NPOMYKTHl NHTAHUSA Ha MEXIyHAPOJHOM YpPOBHE.
[Ipn BbIBIEHHM OHACHBIX (DAKTOPOB YUYHUTBHIBAIOTCS CIIEAYIOIIHME OCOOEHHOCTH:
COCTaB MSICOPACTUTEIBHOTO TMaliTeTa, TEXHOJOTMYECKHE JTalbl, o0ecledeHue
0€30I1aCHOCTH IUILEBBIX NPOLYKTOB M JAp. AHajau3 TEXHOJIOTMYECKUX IIPOLIECCOB
MOKa3aJl, YTO OCHOBHYIO ONACHOCTh MNPEACTAaBISICT MUKPOOHMONOTHUYECKUI (akTop.
Taxxe ompeneneHsl XUMUUeckue U pusmyeckue omacHocTH. [Ipennoxena cucrema
IPEAyNpeKJAOINX U KOPPEKTUPYIOIIUX NEHCTBUM NPH BO3HHUKHOBEHHH DPHCKOB
[0 CTAIUSAM TEXHOJOTHYECKHUX IMPOLECCOB. BBISABIEHHBIE OMACHOCTU B TEXHOJIOTUH
MSCHBIX HAIITETOB MO3BOJAT MUHUMHU3UPOBATh WM MOJTHOCTHIO CHU3UTH aBapUilHbIE
IIPOM3BOACTBCHHBIE PHUCKH, KaK CJIEACTBUE, CYLIECTBEHHO IOBIMATh Ha IHUILEBYIO
Oe3onacHoCTh mponykra. OCHOBHBIM IpenMyILecTBOM BHeapeHust cuctembl HACCP
SIBIISICTCSL TapaHTUsl OE30MacHOCTH MHUIIEBBIX MPOAYKTOB M TIOBBIIICEHHE CTaTyca
IIPOM3BOAUTEIISI HA PHIHKE.

Ki1roueBble ci10Ba: MsicOpaCTUTENBHBIN MALITET, KAYECTBO, MUIIEBasi 0€30MacHOCTb,
XACCII

duHaHcupoBaHuUe: J[aHHOE uCCIENOBaHHE BBIIONHAIOCH COIVIACHO HAYYHO-
uccnenosarenbckoro  mpoekta  «KommiekcHas — OezoTxongHas — mepepaboTKa
CEJIbCKOXO3MCTBEHHOTO CBHIPhS XMBOTHOTO M PACTHTEIBHOTO TPOUCXOXKACHUS» B
pamkax [Iporpammer nieneBoro punancupoBanus Ne BR18574252.

KoH(}MKT nHTEepecoB: aBTOPHI 3asBIAIOT 00 OTCYTCTBUH KOH(IUKTa HHTEPECOB.
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Introduction

Technology production meat-plant pastes of new generation ensures rational use of
secondary meat raw materials and designed to reduce growth of morbidity, increase
social and professional activity of the population. Various vegetable components with
a high content of proteins and dietary fibers are using as binding ingredient. With
introduction of herbal additives, texture, also flavor and aroma characteristics of the
finished product improves.

As additive can use not only wheat flour, but also other types of flour, such as tary flour
(Kazakh national delicacy). Tara groats are very useful for the human digestive system,
this is hand-processed millet, technological process of which is very difficult. Tary
cereal contains a large amount of fiber, which binds fats and toxins, and then removes
them from the intestines. Tary contain about 11-15 % protein and about 5 % fat, which
contain lecithin — substance that promotes better protein absorption (caloricizer). Also,
composition of talkan includes ligin, which removes excess cholesterol and bile acids
from the body, bioflavonoids, which are strong antioxidants and have positive effect on
the immune and endocrine systems of the body. Bioflavonoids prevent the formation
of tumors (including cancer), helps to cleanse body of toxic substances, take an active
part in cell regeneration, and catalysts for many biological processes. Tary contains
B vitamins, which are antidepressants and vitamins of youth, have positive effect on
memory and condition of the skin and hair (including nails), amino acids alanine and
cysteine, which restore hair structure and regulate the secretion of sebum. The lack of
these amino acids is cause of hair loss and brittleness, avenanthramides, which prevent
the formation of plaques on the walls of blood vessels, protect against clogging of the
arteries. From macro- and microelements, cereals are especially rich in silicon, fluorine,
iron, manganese, magnesium, copper (Vershininaetal,,2012; Yanovaetal., 2015).

Appearance and quality of raw materials, methods, technologies and conditions of
production, packaging, transportation and storage have the most significant impact on
the formation and preservation of the quality of food products.

Production of safe food products is determined by the degree of purity and good
quality of raw materials. Food products may contain many harmful contaminants with
carcinogenic, mutagenic, teratogenic, and immunosuppressive effects.

The content of contaminants in food products sometimes leads to death, and
contaminated food products impair immunity, body's defenses, cause changes in
heredity and lead to diseases. In many cases allergic, oncological, cardiovascular and
other dangerous diseases occur as result of violation of biochemical reactions in the
body, mainly caused by use of poor-quality food [Fred, Fung etal,2018; ISO 22000—
2018, Dunchenko, 2008; Diyarov etal.,,2022).

Effective quality management of the production meat-vegetable paste, based on the
principles HACCP - an important direction, and will achieve stable and high quality,
safety, that in currently is main component of the production of any food product.

The object of the study is the technological process for the production of high-quality
and safe meat-vegetable paste.

The subject of research is HACCP methodology in relation to the production of new
meat-vegetable paste.
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The goal of the work is to ensure quality and safety of products with using principles
HACCEP at development of new meat-vegetable paste.

To achieve this goal, it is necessary to solve the following research tasks:

- identification of critical control points of technological process for production
meat-vegetable paste;

- development of corrective measures to ensure the safety of manufactured products;

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

The HACCP system helps to prevent occurrence of hazards at early stage of food
production and based on preventive approach to ensuring quality and safety during
production process, and can also be used in the development of new types of products.

Use new types of raw materials and technologies in food production determines the
relevance of scientific research, namely in the field of ensuring quality and safety of
products. The application of the HACCP system serves as guarantee of quality and food
safety at the international level.

As result, percentage of implementation HACCP should be 100 % for all food
criteria, from field to table. The implementation of HACCP system means continuous
application of accounting, monitoring, corrective actions consistent with HACCP plan
(Kasza et al., 2022; News, 2018). The ongoing maintenance of an effective HACCP
system depends on timely scheduled verification activities. In general, food safety
takes into account origin of food, this includes agricultural practices, hygiene, food
labeling, pesticide residue content, import and export verification procedures, and food
certification systems (Kasza et al., 2022; News, 2018).

According to the HACCP system, hazards are divided into biological, chemical and
physical. Chemical factors that threaten human health include hazards from chemical
compounds that enter products during preparation, transportation or improper storage.
These include: toxic elements, pesticides, dioxins, antibiotics, chemicals (cleaners
and detergents), diarrhoeic shellfish poisoning (DSP), ciguatoxin, paralytic shellfish
poisoning (PSP), shellfish toxins, mushroom toxins, allergens, scombrotoxin (histamine),
cyanogenic glycosides, etc. (Morya et al., 2022; Rather et al., 2017). Physical hazard for
health can occur when foreign objects from the external environment enter the finished
products. These include solids: hair, plastics, jewelry, metals, fingernails, etc. (Bushra et
al., 2022; Sarker et al., 2017). Biological hazards include: pathogenic microorganisms
(Salmonella, Clostridium botulinum, Escherichia coli, Listeria, Vibrio cholerae,
Cronobacter spp, etc.), viral pathogens (such as Enterovirus, Hepatitis A, Norovirus,
Rotavirus, etc.), parasitic pathogens (such as Cryptosporidium, Entamoeba histolytica,
Giardia, Trichinella, etc.), also rodents and insects. For reproduction, microorganisms
need moisture, nutrient medium, room temperature and time. These factors are present in
most foods [Atambayeva et al., 2022; Bosch et al., 2018; Ceylan et al., 2021; Alibekov,
2019).

HACCEP plan is list of control measures necessary to maintain safety of production
processes, which created based on analysis of the main critical points. This is basic
document on the basis of which management systems for ensuring food safety are
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established and implemented. They involve identification and elimination of biological,
chemical and physical risks at all production stages (Fred, Fung et al., 2018; ISO
22000-2018; Dunchenko, 2008).

Goals of development and implementation of HACCP (Fred, Fung et al., 2018; ISO
22000-2018; Dunchenko, 2008):

Minimizing risks, associated with production of food products, sale, storage,
movement and disposal of food (including raw materials, semi-finished products,
finished products, etc.).

Management, control, protection of production processes from various types of risks
and hazards.

Market promotion within country, abroad.

The plan development process includes the following steps (Fred, Fung et al., 2018;
1SO 22000-2018; Dunchenko, 2008):

organization of group that will deal with HACCP-plan;

analysis of raw materials and final product;

defining how the product should and can be used;

creation of a flow diagram of the technological process and its confirmation;

assessment of potential risks;

finding and defining critical control points;

establishment of critical limits for each control point;

creation of monitoring system for control points;

preparation of corrective actions;

development of verification procedures;

preparation of accounting and control documentation.

HACCP plan development team should include specialists who have deep
technological knowledge, and also understand related areas (veterinary medicine,
general chemistry and biology, technology and food safety, legislation).

Stage of identifying potential hazards and risks is one of the most important in
the process of creating plan. Team members should be well aware of the risks and
threats that exist today, also methods to overcome them. The following situations are
potentially dangerous (Fred, Fung et al., 2018; ISO 22000-2018; Dunchenko, 2008;
Diyarov, 2022):

launch of new product and use of new raw materials;

technology adjustment;

equipment replacement or upgrade.

Serious risks are identified at these and other stages, team should develop operational
countermeasures. The most important step is definition of critical control points. This
is name of the stages with a high risk of errors, failures, violations and deviations from
technology. Due to the complexity of the process or properties of the raw materials, they
require special attention, and task of the group is to reduce their number to minimum.

For each critical point, criteria for the acceptability and inadmissibility of specific
biological, chemical and physical parameters should be developed. Points must be under
constant control. This can be both continuous monitoring and periodic verification

157



OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

activities. In case of deviation from the specified parameters, corrective action plan is
created. It is recommended to include the following items:

establishing causes of critical situation;

selection method of disposal defective products;

documenting actions taken.

The final stages of the HACCP plan are determination of procedures for its verification
(validation), also creation of documentation for all its points and the implementation of
control measures. The important documents of the plan are following (Fred, Fung et al.,
2018; ISO 22000-2018; Dunchenko, 2008; Diyarov, 2022; Kasza et al., 2022):

order to create HACCP group;

block diagram of the technological process;

description of raw materials, finished products and packaging;

protocol selection monitoring method and control procedures;

list of responsible specialists.

In the Republic of Kazakhstan there are standards for ensuring quality and safety
of food products, such as ST RK 1179-2003 “Quality systems, HACCP principles for
food products quality management. General requirements”, and ST RK ISO 22000-
2019 “Food safety management systems. Requirements for organizations involved
in the creation of food products”, which ensure the implementation of the HACCP
plan in enterprises, Technical regulations of the Customs Union (TR CU), which
establish requirements for food products, production processes, storage, transportation,
distribution and disposal. Requirements for all organizations in the food production
and consumption chain”, which ensure implementation HACCP plan at enterprises, the
Technical Regulations of the Customs Union (CU TR), which establish requirements
for food products, production processes, storage, transportation, distribution and
disposal. In TR CU 021/2011 “Food Safety” for the first time establishes requirement
which provides that manufacturer, when implementing production processes, consistent
with established food safety requirements, obliged to create, introduce and promote
procedures based on the principles of HACCP.

Materials and methods

Generally accepted standard research methods were used in the performance of
the work. Development HACCP plan was carried out in accordance with ISO 22000.
CCP for each type of raw material used, also for all stages included in the flowchart of
production process, was determined using the Decision Tree method (ISO 22000-2018;
Dunchenko, 2008).

Risk probability was assessed in points according to the criteria given in Table 1.

Table 1. Criteria for assessing probability of risk

Criterion Probability score
Probability of dangerous factor is practically absent 1 score
Low probability of hazardous factor 2 score
Significant probability of a hazardous factor 3 score
High probability occurrence of hazardous factor 4 score
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Guided by this algorithm, possible to fully assess probability realization of each
identified potential hazard with subsequent risk analysis by hazard (Dunchenko,
2008; Diyarov, 2022; Kasza et al., 2022). Risk analysis for each potentially dangerous
factor was carried out taking into account probability of the factor and severity of its
consequences according to the risk analysis diagram. Use of risk analysis diagram
when managing quality of the production of new type of meat-vegetable paste makes
it possible to identify potentially hazardeous factors at its production, which must be
taken into account in the future when determining CCP (Kasza, 2022; News, 2018;
Morya et al., 2022; Rather et al., 2017).

Research results and discussion

At the first stage of research, initial information on the production of meat-vegetable
paste was collected and scheme of the production process was drawn up (Fig.1).

After receiving raw meat, its preparation is carried out according to traditional
technology: beef liver is cleaned from films, large blood vessels are removed, then
lymph nodes, beef meat and liver are washed in water. Preliminary heat treatment of
liver and beef meat of the 2nd grade is carried out until structures are softened. Then
crushed on cutter for 5-8 minutes, where boiled carrots, onions sautéed in sunflower oil,
beef broth, spices, garlic and salt are added to paste mass according to the recipe, then
minced meat components are mixed. Additionally, before mixing, hydrated tary flour is
added to the minced meat in the ratio of flour and water 1:3 for 3 hours.

As vegetable oil, proposed to use sunflower oil, which is rich by polyunsaturated
fatty acids, including linolenic acid, that is -3 fatty acid, and also contains vitamins
such as E and B4.

At second stage of the research, probability of the implementation of each hazardous
factor was assessed.

At the third stage of research, CCP of the raw materials used and at all stages of
the technological process for the production of meat-vegetable paste were determined.
An assessment was made of probability implementation of hazardous factor and, in
addition, at this stage of the research, subsequent risk analysis was carried out for
each potentially hazardous factor. The risk analysis was assessed taking into account
probability of occurrence factor and severity of its consequences. Thus, as result of
the analysis hazardous factors and risks for each potentially dangerous factor, list of
potential hazards taken into account in production was compiled. The identified hazards
in production of new type meat-vegetable paste will minimize or completely reduce
occurrence of production risks, which will drastically affect safety of research object. B
pesynbrarte npoBeaeHHBIX uccnenoBanuii Obutn BeLsiBIeHB! KKT. As result of conducted
research, CCPs were identified. Critical control points in the production of new type
meat-vegetable paste are shown in table 2.
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Acceptance of raw materials

'

Pre-heat treatment

!

Grinding of raw meat

'

Compilation mince according to recipe

¢

Mixing mince ingredients

v

Forming

i

Sterilization

'

Cooling

¢

Storage of finished products

Fig. 1. Scheme of production process meat-vegetable paste

Table 2. List of hazardous factors in technological process of production meat-vegetable paste

Ne |Name of the |Name of |Considered hazard Responsible
technological | control for control and
operation points execution

1 Acceptance of | CCP 1 Microbiological and chemical. There is danger | Head of laboratory
raw materials of not eliminating hazards with insufficient heat

treatment

2 Pre-heat PPM Microbiological. Incomplete destruction of Technologist
treatment microflora, but they are destroyed during further

heat treatment.

3 Grinding of | PPM Microbiological and physical. Possibility of Technologist
raw meat microbial growth, but they are destroyed during

heat treatment. Foreign impurities are removed
using magnesium traps

4 Compilation |CCP2 Microbiological. If temperature regime and the | Technologist
of minced duration of exposure are not observed, also if salt
meat concentration is not observed, too much growth
according to of microorganisms may occur that cannot be
the recipe eliminated at the stage of heat treatment, which

can lead to product spoilage
5 Mixing mince | CP 1 Microbiological and physical. Growth of Technologist

ingredients

microorganisms and ingress of foreign matter.
Compliance technological modes and parameters
of mixing components. Good Hygiene and
Manufacturing Practices
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6 Forming PPM Microbiological and chemical. Growth of Technologist
microorganisms due to equipment downtime
and detergent residues. Thorough cleaning of the
equipment is required.

7 Sterilization |CCP 3 Microbiological. Occurs with insufficient Technologist
processing time, non-compliance with
temperature. Requires compliance technological
regime, personnel briefing

8 Cooling CP2 Microbiological. Growth microorganisms with | Technologist
improper observance of the regimes. Carry
out production control, conduct additional
microbiological analyses. Removal of defective

products
9 Storage of CP3 Microbiological and chemical. Presence of Warehouse manager
packaging chemicals, cross-contamination. Removal of Head of workshop
material inappropriate packaging.
10 | Storage of PPM Microbiological. Growth microorganisms in Warehouse manager
finished case of improper storage conditions. Removal of
products defective products. Warehouse control.

Preventive actions have been developed to control hazards. Preventive actions are
also taken in cases that are not critical controls, but constant control over which is
necessary, since if they are not sufficiently controlled, they can lead to failure of the
technological process.

Preventive actions should include:

- compliance technological regimes;

- heat treatment;

- control over sanitary condition of the equipment;

- strict observance of the rules for operation of equipment and use of metal traps;

- good hygiene and production practice;

- increasing professional literacy and qualifications of employees responsible for the
effectiveness of quality system.

It should be noted that in some cases number of preventive actions are necessary, for
example, lowering pH and temperature for products with high acidity, in other cases,
some hazards (e.g. pathogen infestation) can be eliminated by single preventive action,
such as heat treatment.

Besides to preventive actions, corrective actions have been developed that are taken
in case of violation of critical limits.

These include:

- supplier monitoring;

- verification of measuring instruments;

- equipment check;

- rejection or processing of non-conforming products, etc.

Conclusion

Based on the foregoing, following conclusion can be drawn that the HACCP plan is
modern system for controlling quality and safety of finished products, which improves
performance of enterprise.
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HACCEP system provides control at all stages of the life cycle in the production
of meat-vegetable paste. At identifying hazardous factors, following were considered:
composition of the meat-vegetable paste, technological process of its processing, etc.
An analysis of the operations technological processes showed that main hazard is
microbiological. In the process of production meat-vegetable paste, possible hazardous
factors of chemical and physical nature are also identified. Monitoring was carried out
according to the planned sequence for each control point. System of preventive and
corrective actions is proposed in case of occurrence risks by stages of the technological
process.

Thus, HACCP system gives the company competitive advantage in the food
production market.
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