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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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TECHNOLOGICAL ADDITIVES AS AN ELEMENT
OF DRY MILK PROPERTIES DIRECTED FORMATION

Abstract. The modern development of the food industry is unthinkable without the use of food additives. Their
use makes it possible to improve the finished products quality, give it consumerly attractive properties, increase shelf
life, reduce losses during transportation, expand of the supply’s geography logistics, facilitate the intensification of
technological processes, etc. The carried out complex of studies has made it possible to establish that the introduction
of salt-stabilizers has a significant effect on the change in the basic functional and technological dried whole milk
properties. Analysis of experimental material, obtained for all indicators studied during the work, allows us to
recommend the use of complex phosphate salts in dried whole milk technology. At the same time, it should be noted
that dried whole milk samples with salts, obtained by introducing them into normalized milk and its subsequent
drying, surpass samples with similar salts, obtained by dry mixing, in their qualitative characteristics. This is due to
more intense mechanism stabilizing salts effect on milk protein complex before drying.

Keywords: powdered milk, food additives, technology, quality, dynamics in storage.

Modern innovative development of the food industry is unthinkable without use of wide range of
food additives. Their use makes it possible to improve the finished products quality, give it consumerly
attractive properties, increase shelf life, reduce losses during transportation, expand of the supply’s
geography logistics, facilitate the intensification of technological processes, etc. [1-4].

Currently, there are several legal interpretations of the “food additive” established by international -
Codex Stan 192-1995, interstate EAEU - TR TS 021/2011, TR TS 029/2012 and national documents of
the Russian Federation - FZ dated 02.01.2000 No. 29-FZ. Briefly, the essence of the concept can be
summarized as follows: food additive is a substance or mixture of substances usually not eaten directly by
human, deliberately used in food production with a technological purpose for ensuring production
processes, transportation and storage [4-6].

In Russian Federation, food additives are divided into the following main functional classes: anti-
caking agents (anti-boilers); antioxidants; flour treatment agents; glazing; acids and acidity regulators;
preservatives; colorants; carriers; sweeteners; stabilizers, emulsifiers, fillers and thickeners; flavor
enhancers and aromas; color fixatives (stabilizers) [6, 7].

From the given list of food additives one should single out such a widely used group as “stabilizers,
emulsifiers, fillers and thickeners”, otherwise called technological food additives, which are manifested
either in the purposeful modification of the product constituent parts during technological processing, or in
giving the product a certain quality characteristics due to its own functional and technological properties
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[5-7]. The substances of this additives group play an important role in modern technologies and find
application in almost all sectors of food industry, including the dairy one [3, 6, 7].

Today in the dairy industry one of the urgent tasks is to improve the quality characteristics of canned
dairy products used as dry dairy raw materials (DDRM), and in particular such indicators as thermal
stability, solubility, etc. It is known, that from raw materials with low thermal stability and solubility is
difficult to produce high-quality dairy products, especially with high organoleptic characteristics. The
prospect of processing this raw material in other sectors of food industry, for example, in the confec-
tionery, is very difficult due to used high-temperature treatment regimes and the high acidity of certain
ingredients [8-18].

It should be noted, that for the various food products production, the most demanded of the DDRM is
dried whole milk (DWM). In international practice (Codex Stan 207-1999), a wide range of food additives
is used in its manufacture, namely: stabilizers, hardeners, acidity regulators, emulsifiers, antioxidants, as
well as additives preventing caking and balling. On the territory of the member countries of the European
Economic Union, including Russian Federation, DWM is produced according to GOST 33629-2015,
which rationalizes its production only from dairy raw materials. On the one hand, this is a positive factor -
especially when processing of DWM into reconstituted milk for direct consumption. On the other hand, in
view of the limited amount of high-quality raw milk and the seasonality of its production, the possibility
of producing DWM, for example, from non-heat-resistant raw materials, the quality of which can be
improved by using food additives, is excluded. In this situation, the DWM production with use of salts is
permissible to carry out under technical conditions or standards of organizations [2, 4, 19-21].

The purpose of this work was to establish the feasibility of using different salts to improve DWM
quality characteristics, including depending on the method of their incorporation into dairy raw materials.

Research methods. Standard conventional and original experimental methods were used in the work
[2, 5, 9]. In particular, were studied a number of functional and technological DWM indicators, including
samples in a reduced form: acidity, heat resistance, solubility index, water activity (milk powder),
viscosity, dissolution rate, etc. A three-dimensional experimental study of the samples was carried out on
the "Jeol-840 A" electron microscope (Japan), for which they were previously glued onto special metal
tables after being fixed and dehydrated, were sprayed with gold in the ionic spraying thin coatings
"JFC - 1100". The indicator of the samples water activity was researched on the device “Hygrolab-3” of
the company ROTRONIC (Germany) with digital ventilated station “AwVC-DIO” and results processing
by “HW3” software. The granulometric composition is based on RETSCH analytical screening instal-
lation of the AS200 Control series, equipped with the Amplimatic microprocessor analysis control system
and the Easysievet results processing program.

Milk powder with salts samples were obtained under production conditions on a spray drying unit.
Making salt process was carried out in two ways: the method of normalized milk drying with salt
(DWM1) and the method of dry mixing (DWM?2), which provides for DWM dry mixing with a stabilizer
salt on vibration mixers. At the same time, for the control salt-free sample and DWMI1 samples, the raw
material was used as close as possible to the characteristics. As a dry milk basis for DWM2 samples, dry
milk from the control batch was used. During research, about 7.5 tons of powdered milk with various salts
were produced and feedback was received on the processing of this raw material in various food
industries, in particular on its use in the confectionery products development.

As stabilizer salts under research were used sodium citrate trisubstituted (Na;CsHsO7-5,5H,0)
according to GOST 31227-2004 (E331), sodium disubstituted phosphate 12-water (Na,HPO,-12 H,0)
according to GOST 4172-76 (E339) and complex salt, representing a mixture of sodium phosphates
(hereinafter referred to as polyphosphate). Each of stabilizer salt for all DWM samples were injected in
equal amounts to the mass of the finished product.

Research results. Based on the analysis of preliminary experiments results on the preparation of
DWM with various salts, it was found that, by the criteria of accessibility/quality/price/efficiency, it is
most efficient to use complex polyphosphate salts. To assess the effectiveness of salt addition, salt-free
DWM were further monitored, as well as with Na,HPO,-12H,0 and Na;C¢Hs07-5,5H,0, produced using
maximally one-type technologies.

A rational dosage of salts has been experimentally established previously — 0.3% by DWM weight,
which ensures a stable increase in thermal stability by 1-3 groups and a decrease in solubility index by 2—
3 times.

— 96 ——
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Visually researched salts differed in the degree of dispersion and the intensity of dissolution in water.

Figure 1 shows electron microscopic photographs of salt samples at different magnifications (1, 2, 3 -
x500 and la, 1b, 1c — x4000, respectively), allowing demonstrate the differences in the structure of the
objects under study clearer.

As follows from the figure, complex salt has a higher dispersion. In general, significant differences in
the structure of the salts studied are well comparable with the data on their solubility in water. In DWM1
production, salts in normalized milk were made in the form of aqueous solutions, and in DWM2 techno-
logy — Na3;C¢H;507:5,5H,0 and Na,HPO, -12 H,O subjected to additional grinding in order to achieve a
more uniform distribution in milk powder mass.

Figure 1 — Microstructure of the studied stabilizing salts

In order to more fully determine the differences between the studied milk powder samples, their
microstructure was studied. Figure 2 shows electron microscopic photographs of the samples at different
magnifications, which make it possible to demonstrate the differences in the structure of objects clearer.

As can be seen from figure 2, numerous globular particles with varying degrees of dispersion are
detected in all tested milk powder preparations. So, in particular, compared with the control (4a and 4b),
the DWMI samples - 1a, 1b, 2a, 2b, 3a and 3b are characterized by larger globule size, which are largely
connected to each other by means of connecting “bridges”. The presence of the latter causes the formation
of a more coherent structure consisting of “conditional agglomerates”, which, in turn, has a positive effect
on the rate of DWM dissolution process. In the control sample — 4a and 4b, as well as in DWM?2 samples,
a significant proportion of the particles is in free, unrelated state and only a small part is combined with
each other. At the same time, a smaller globule size was observed for these samples. In accordance with
the microstructural studies results, a satisfactory salt dispersion was revealed in DWM2 samples. Figure 2
part 5a and 5b shows the appearance of stabilizer salt particle on a dry milk globule, which clearly
demonstrates the possibility of their identification in product mass.

Results of DWM dispersion, obtained by sieve method are shown in figure 3.

Analysis of the actual particle’s distribution in DWM indicates a significant difference in the particle
size distribution of the experimental products as compared with the control samples. It is noted that in all
experimental samples the number of particles with sizes greater than 0.25 mm significantly exceeds the
control ones. The highest level of passive agglomeration was found in DWM with polyphosphate salt. Has
been established the dust fraction reduction in all DWM with salts, which implies a reduction in losses
during drying process.
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Figure 2 — Microstructure of the studied DWM samples:
1 — DWM with polyphosphate salt, 1a and 1b drying, 1c and 1d — dry mixing, a dotted line indicates salt particle on globule;
2a and 2b — DWM with Na;C¢HsO7-5,5H,0 drying; 3a and 3b - DWM with Na,HPO,-12 H,0 drying;
4a and 4b — control salt-free DWM; 5a — typical surface of control salt-free DWM; 5b — typical surface of DWM with salts
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Figure 3 — Granulometric composition of the analyzed DWM samples
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The introduction of stabilizing salts a priori has a significant effect on milk powder thermal stability
during heat treatment and post-technological storage.

Since the results of a set of controlled DWM indicators revealed the greatest efficiency from the use
of polyphosphate salt, below (figure 4) shows the results of the thermal stability formation (0—0') and its
kinetics in storage at t, (6+2) °C for DWM developed with use of this salt.
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Figure 4 — Formation (0—0'") and dynamics in storage (0'—12) T-in CMS with polyphosphate salt

It has been established that the use of polyphosphate salt contributes to an increase in thermal
stability in the raw material — product chain (0—0") by 1-3 groups and forms its high value during storage.
Similar studies of DWM with control salts showed a lower effectiveness of indicator initial growth
(on average no more than 1 group) and a greater quality loss in storage. It is noted that the use of
Na,HPO,-12H,0 and Na;C¢Hs07-5,5H,0 with the initial value of thermal stability at the level of groups
I-1I is not rational.

The results of solubility index kinetics during storage of the control and experimental DWM samples
are shown in figure 5.
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Figure 5 — Patterns of experimental DWM solubility dynamics when stored for 12 months at a temperature of (6+2) °C
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These dependences confirm the effectiveness of salts use, which were further confirmed by data on
the viscosity kinetics of the reconstituted DWM samples during storage. So, at the beginning and at the
end of the storage, the relative viscosity growth for the control (¢) and experimental (e) samples was as
follows: DWM-c + 27.93%, DWM-¢e + 9.3%. Consequently, the use of salt in DWM technology makes it
possible to significantly stabilize their protein fraction.

Findings. The carried out complex of studies has made it possible to establish that the introduction of
salt-stabilizers has a significant effect on the change in the basic functional and technological DWM pro-
perties. Analysis of experimental material, obtained for all indicators studied during the work, allows us to
recommend the use of complex phosphate salts in DWM technology. At the same time, it should be noted
that DWM samples with salts, obtained by introducing them into normalized milk and its subsequent
drying, surpass samples with similar salts, obtained by dry mixing, in their qualitative characteristics. This
is due to more intense mechanism stabilizing salts effect on milk protein complex before drying.

The obtained data are taken into account in the recommendations on the principles of the directed dry
milk products quality indicators formation for producers and processors of this products group.

A.T. Fancmﬂl, C. H. Typoncxaﬂz, A.E. Pﬂﬁona', E. E. I/IJIJIapI/IOHOBaZ,
B. K. Cemunsitubiii', M. A. Panaesa’, A. H. Ierpos’, /I. E. Hypmyxan6erosa®, J. K. Acem6aena®

'Bykinpeceiinik chipa KaifHaTy, aKOrOIbCI3 KOHE MIAPaIl OHEPKACIOi FHUILIMH-3epTTey HHCTUTYThl — DMBC
¢wmanel B. M. ['op6aToB aTbiHIAFE! «A3BIK-TYJIIK 6HIMACPIHIH (eIepaIbIK FEUTBIMU OPTaIBIFby PFA,
Mackey, Pecei,

*OMBFM «bykinpeceiinik cyT eHEpKaci6i FRUIBIME-3epTTEy HHCTHTYThI», Mockey, Pecei,

3 «Bykinpeceiinik KOHCEPBiNey TEXHONOIHACH FHUTBIMU-3epTTey HHCTHTYTh PMBEFM B. M. TopGaros
aTBIHAAFBI QIITHAT ««A3BIK-TYIIK OHIMAEPiHiH (enepainblK FUIsIMI opTaiblFsy PFA, Mackey, Peceii,

* AJIMATBI TEXHOIOTUSIIBIK yHHuBepcureTi, Anmatsl, Kazakcran

TEXHOJIOTUSAJIBIK KOCHAJIAPJIBI TIKEJIEXA EHI'13Y )KOJIBIMEH
KYPFAK CYTTIH KACUETTEPIH KAJIBIIITACTBIPY

AnHoTauusa. Tamak eHepkaciOiHIH Ka3ipri 3aMaHFBl 1aMybIH TaFaMJIBIK KOCTaJlapJbl MaiaaaaHyCchl3 MYMKiH
emec. Onapapl nmaiiianany JailblH OHIMHIH CamnachlH )KAKCapTyFa, TYTHIHYIIbIFA TAPTHIMIBI KACHETTEPMEH KaMTa-
MachI3 €Tyre, cakTay Mep3iMiH y3apTyFa, TackIMayiay Ke3iHe MIBIFRIHIAPABI a3aiTyFa, ®KETKI3YIiH reorpadusChiH
KEHEUTyTe, TEXHOJIOTUSIIBIK YAEPiCTEeP/l KeaenaeTy xaHe T.0. MyMKiHmik Oepeni. OpbIHAANFaH 3epTTeyep TYpak-
TaHABIPFBINI TY3AAPAbIH CHTI3LTyl TONBIKKAHIBI KYPFaK CYTTIH HEri3ri (QYHKIHOHAIABIK JKOHE TEXHOJOTHSIIBIK
KacHeTTepiHiH e3repyiHe alTapibIKTail ocep €TeTiHIH aHbIKTayFa MYMKiHIiKk Oepai. JKymbicta 3epTresireH 0apibIK
KOPCETKILITep YIIIH alblHFaH SKCHEPHUMEHTTIK MaTepHainapibl Tanaay kemenai ¢ocdar Ty3napblH TONBIKKAHIbI
KYpPFaK CyT TEXHOJIOTHMSCHIHIA KOJIIaHyFa YChIHyFa MYMKiHAiK Oepeni. COHBbIMEH KaTap, HOpMaJlaHFaH CYTKe
EHTI3UITeH JKOHE OJjaH KEeHiHI1 KeNTipy apKbUIbl ajibIHFAH TY3bl 0ap TOJBIKKAHIBI KYpFaK CYT YITijepi, carmaiblK
cumnarramaiapbl OOHBIHIIA YKCAC TY3aplIbl KYPFaK apajacThIpy apKbUIbI allbIHFAH CYT YIITUIEPiHEH achlll KETETiHIH
aTan ©TKeH >KOH. Bysl TypakTaHABIPFBIII TY3IapAblH CYTTi-aKybI3IbIK KELIEHTe KeNTipyJeH OYpBIHFBI acepiH
THTI3€TiH KApKbIHIBI MEXaHU3MiHE OailJIaHbICTHI.

Tyiiin ce3nep: Kyprak CyT, TaFaMJIbIK KOCTAIAp, TEXHOJIOT U, Calla, CaKkTay Ke3iHAeri JMHAMUKA.

A.T. Fancnml, C. H. TypOchaﬂz, A. E. Pﬂﬁosal, E. E. I/Iﬂnapnononaz,
B. K. Cemunsitneiii’, . A. Panaesa’, A. H. Ierpos’, /1. E. Hypmyxan6erosa®, 3. K. Acembaena®

chepoccnﬁCKHﬁ Hay4YHO-HCCIIE0BATEIbCKUI HHCTUTYT TUBOBAPEHHOM, O€3aJIKOTOJIbHOM M BUHOIEIBIECKOI
npombinuieHHOCTH — (rman @TBHY « OHI numessix cuctem um. B. M. T'opbarosa» PAH, Mocksa, Poccus,
*OIAHY «BcepocchiicKuii HaydHO-HCCIIe10BaATEeIbCKHH HHCTHTYT MOJIOYHO#M HPOMBIILICHHOCTH,
Mocksa, Poccus,
3Bcepocc14171c1<14171 Hay4HO-MCCJIeI0BaTEIbCKUM TEXHOJIOTHI1 KOHCEPBUPOBAHUS —
dbumman ®I'BHY «®HI] mumessbix cuctem uM. B. M. I'opbarosa» PAH, Mocksa, Poccusi,
4 AJIMATHHCKHI TEXHOIOTUYECKUH yHHBepcHUTeT, Anmatel, Kazaxctan

®OPMUPOBAHUE CBOMCTB CYXOI'O MOJIOKA ITYTEM
HAIIPABJIEHHOT' O BBEJIEHHUSI TEXHOJIOTHYECKHUX JTOBABOK

Annoranusi. COBpeMEeHHOE Pa3BUTHE MMHUIIEBOI MPOMBIIIICHHOCTH HEMBICIUMO 0€3 MCIOTh30BAHMUS MUIIEBBIX
no0aBok. VX mpuMeHeHHe MO3BOJISET YIAYUIINTh KA9eCTBO TOTOBOW MPOAYKLINH, IPUAATH €i MpHUBICKATEIbHBIC IS
MOTPeOUTENS CBOMCTBA, YBEIMYUTH CPOK T'OJHOCTH, COKPATHTh MOTEPU MPH TPAHCIIOPTHPOBKE, PACIIMPHUTH Te€Orpa-
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(hUFO TTOCTABOK, YCKOPUTH TEXHOIOTHIECKUE TIPOIIECCH U Ap. BHIMOTHEHHBIE HCCIIENOBAHNS I03BOJIMIA YCTaHOBHTS,
YTO BBEJICHHUE COJNCH-CTaOMIN3aTOPOB OKAa3bIBAaET CYMIECTBEHHOE BIMSHUE HAa M3MEHEHHE OCHOBHBIX (DYHKIIMOHAIb-
HO-TEXHOJIOTHYECKUX CBOMCTB CyXOTro IIETHHOTO MOJIOKA. AHAIIN3 SKCIIEPUMEHTAIHHOTO MaTepHaja, IMOTydeHHOTO
M0 BCEM MOKa3aTessiM, U3yYeHHBIM B X0Jie pabOoThI, MO3BOJISIET PEKOMEHJ0BATh MCIIOJIb30BaHNE KOMIUIEKCHBIX (oc-
(haTHBIX coJiell B TEXHOJOTHU CYXOTO IEJIFHOTO MOJIOKa. B TO ke BpeMs cleayeT OTMETHTh, 4TO 00pasIbl CyXoro
LEJIEHOTO MOJIOKA C COJISIMH, TOJy4E€HHBIE IIyTEM BBEACHHUS MX B HOPMAJIM30BAaHHOE MOJIOKO M €r0 MOCIeTyromeit
CYIIKHU, MO CBOUM KAaYCCTBCHHBLIM XapaKTCPUCTHUKaM MNPEBOCXOIAAT o6pa3ub1 C aHaJIOTMYHBIMU COJIAMHU, MOJYYCH-
HbBIMU CYyXHUM CMCIIUBAHUEM. JTO CBI3aHO C 60.]166 WHTCHCUBHBIM MCXAaHU3MOM B03Ilel>‘ICTBHH CTa6l/IHI/ISI/lpy}OIHI/IX
COJICH Ha MOJIOYHO-0CIIKOBBIN KOMIUIEKC TIEPE/T CYIIKOM.
KuroueBbIe cJI0Ba: CyXx0oe MOJIOKO, ITHUIIECBEIC TOOABKH, TEXHOJIOTHUS, KAYECTBO, TMHAMUKA TPU XPAHCHHH.

Information about authors:

Galstyan Aram Genrikhovich, Head of the Interbranch Scientific and Technical Center for Food Quality
Monitoring, Doctor of Technical Science, Professor of RAS, Corresponding Member of RAS, All-Russian Scientific
Research Institute of Brewing, Non-Alcoholic and Wine Indus — branch of the Gorbatov’s Federal Scientific Center
of Food Systems of RAS; 9795029@mail.ru; https://orcid.org/0000-0002-0786-2055

Turovskaya Svetlana Nikolaevna, Senior Researcher of the Laboratory of Dairy Preserved Foods, All-Russian
Research Institute of Dairy Industry; conservlab@mail.ru; https://orcid.org/0000-0002-5875-9875

Ryabova Anastasia Evgenievna, Senior Researcher of the Interbranch Scientific and Technical Center for Food
Quality Monitoring, PhD, All-Russian Scientific Research Institute of Brewing, Non-Alcoholic and Wine Industry —
branch of the Gorbatov’s Federal Scientific Center of Food Systems of RAS; anryz@hotmail.com;
https://orcid.org/0000-0002-5712-2020

Illarionova Elena Evgenevna, Researcher of the Laboratory of Dairy Preserved Foods, All-Russian Research
Institute of Dairy Industry; conservlab@mail.ru; https://orcid.org/0000-0002-9399-0984

Semipyatniy Vladislav Konstantinovich, Senior Researcher of the Interbranch Scientific and Technical Center
for Food Quality Monitoring, PhD, All-Russian Scientific Research Institute of Brewing, Non-Alcoholic and Wine
Industry — branch of the Gorbatov’s Federal Scientific Center of Food Systems of RAS; semipyatniy@gmail.com;
https://orcid.org/0000-0003-1241-0026

Radaeva Iskra Alexandrovna, Chief Researcher of the Laboratory of Dairy Preserved Foods, All-Russian
Research Institute of Dairy Industry; conservlab@mail.ru; https://orcid.org/0000-0002-1920-0577

Petrov Andrey Nikolaevich, Director of All-Russian Scientific Research Institute of Technology of Preserva-
tion — Branch of the V. M. Gorbatov Federal Research Center for Food Systems of RAS, Doctor of Technical
Science; vniitek@vniitek.ru; https://orcid.org/0000-0001-9879-482X

Nurmukhanbetova Dinara Erikovna, candidate of engineering sciences, acting associate professor, Almaty
technological university, Department of Food safety and quality; dinar2080@mail.ru; orcid.org /0000-0002-8939-
6325

Assembayeva Elmira Kuandykovna, Master of Technical Sciences, Senior Lecturer, Almaty technological
university, Department of Food Biotechnology; elmiraasembaeva@mail.ru; orcid.org/0000-0001-7964-7736

REFERENCES

[1] Bhat Z.F., Bhat Hina (2011) Milk and Dairy Products as Functional Foods: A Review // International Journal of Dairy
Science. 6(1):1-12. DOI:10.3923/ijds.2011.1.12 (in Eng.).

[2] Radaeva L.A., Chervetsov V.V., Galstyan A.G., Turovskaya S.N., Illarionova E.E., Petrov A.N. (2016) Intergovern-
mental standard on milk powder. Dairy Industry. 3:36-38 (in Rus.).

[3] Shukesheva S.E., Uzakov Y.M., Chernukha [.M., Nurmukhanbetova D.E., Nabiyeva Z.S., Nurtacva A.B. (2018)
Research to improve the quality of food products // News of the National academy of sciences of the Republic of Kazakhstan.
Series of Geology and Technical Sciences. 3(430):37-45. ISSN 2224-5278 (in Eng.).

[4] Galstyan A.G., Petrov A.N., Turovskaya S.N., Chervetsov V.V, Illarionova E.E., Semipyatny V.K. (2016) Theory and
Practice of Dairy Canning. M: The Publishing House "Fedotov D.A.". 181 p. ISBN 978-5-9908238-7-7 (in Rus.).

[5] Petrov A.N., Galstyan A.G., Radaeva [.A., Turovskaya S.N., Illarionova E.E., Semipyatniy V.K., Khurshudyan S.A.,
DuBuske L.M., Krikunova L.N. (2017) Indicators of quality of canned milk: Russian and international priorities // Food and Raw
Materials. 5(2):151-161. DOI: 10.21603/2308-4057-2017-2-151-161 (in Eng.).

[6] Nechaev A.P., Kochetkova A.A. (2007) Food and dietary supplements, flavors and technological aids: a textbook for
students of higher educational institutions. SPb.: GIORD. 242 p. ISBN 978-5-98879-046-4 (in Rus.).

— 101 =——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

[7] Sarafanova L.A. (2004) Food Additives: Encyclopedia. SPb.: GIORD. 808 p. ISBN 5-901065-79-4 (in Rus.).

[8] Galstyan A.G., Petrov A.N., Semipyatniy V.K. (2016) Theoretical backgrounds for enhancement of dry milk dissolution
process: mathematical modeling of the system “solid particles — liquid” // Food and Raw Materials. 4(1):102-109.
DOI:10.21179/2308-4057-2016-1-102-109 (in Eng.).

[9] Krasulya O.N., Botvinnikova V.V., Popova N.V. (2015) Formation of dairy products quality from the perspective of
systems theory // Bulletin of South Ural State Unoversity. 9(1):191-198 (in Rus.).

[10] Abdalla A.K., Smith K., Lucey J. (2017) Physical Properties of Nonfat Dry Milk and Skim Milk Powder // Interna-
tional Journal of Dairy Science. 12:149-154. DOI:10.3923/ijds.2017.149.154 (in Eng.).

[11] Augustin M.A., Clarke P.T., Craven H. (2003) Powdered milk: characteristics of milk powders // Encyclopedia of Food
Sciences and Nutrition. 4703-4711. DOI:10.1016/B0-12-227055-X/00956-1 (in Eng.).

[12] Kuznetsov V.V., Shiler G.G. (2006) The use of dry milk components in the food industry: a guide. SPb.: GIORD. 480
p. ISBN 5-98879-003-8 (in Rus.).

[13] Cherkaoui S., Begin P., Paradis L., Paradis J., Des Roches A. (2015) Powder milk: a user-friendly and safe product for
heated-milk food challenge? // Allergy Asthma Clin Immunol. 11:39. DOI:10.1186/513223-015-0103-z (in Eng)

[14] Crowley S.V., Desautel B., Gazi ., Kelly A.L., Huppertz T., O’Mahony J.A. (2015) Rehydration characteristics of milk
protein concentrate powders // Int. Dairy J. 149:105-113. DOI:10.1016/j.jfoodeng.2014.09.033 (in Eng.).

[15] Lipatov N.N., Kharitonov V.D. (1981) Milk Powder. M.: Light and Food Industry. 264 p. (in Rus.).

[16] Patel R.P., Patel M.P., Suthar A.M. (2009) Spray drying technology: an overview // Indian J Sci Technol. 2(10):44-47
(in Eng.).

[17] Pugliese A., Cabassi G., Chiavaro E., Paciulli M., Carini E., Mucchetti G. (2017) Physical characterization of whole
and skim dried milk powders // Journal of food science and technology. 54(11):3433-3442. DOI:10.1007/s13197-017-2795-1 (in
Eng.).

[18] Westergaard V. (2004) Milk Powder Technology: Evaporation and Spray Drying / Sth Edn., Niro A/S. Soborg,
Denmark (in Eng.).

[19] Radaeva, I.A., Chervetsov V.V., Galstyan A.G., Turovskaya S.N., Illarionova E.E., Strizhko M.N., Petrov A.N. (2013)
Modern Regulatory Framework for the Canned Milk Production // Milk Processing. 7(166):6-9 (in Rus.).

[20] Turovskaya S.N., Galstyan A.G., Petrov A.N., Radaeva I.A., Illarionova E.E., Ryabova A.E., Assembayeva E.K.,
Nurmukhanbetova D.E. (2018) Scientific and practical potential of dairy products for special purposes // News of the National
Academy of Sciences of the Republic of Kazakhstan. Series of Geology and Technical Sciences. 6(432):16-22.
DOI:10.32014/2018.2518-170X.31 (in Eng.).

[21] Ryabova A. E., Mikhailova I. U., Gilmanov Kh. Kh., Rzhanova 1. V., Assembayeva E. K, Nurmukhanbetova D. E.
(2019) Approbation of PCR-RFLP and AS-PCR methods for genotyping cattle by the DGAT1 gene // News of the National
Academy of Sciences of the Republic of Kazakhstan. Series of Geology and Technical Sciences. 3 (435):60-66.

DOI:10.32014/2019.2518-170X.68 (in Eng.).

[22] Dauletov Y., Abdiyev K., Toktarbay Z., Nuraje N., Zhursumbaeva M., Kenzhaliyev B. (2018) Radical Polymerization
and Kinetics of N, N-diallyl-N, N-dimethylammonium Chloride and Vinyl Ether of Monoethanolamine // Fibers Polym. 19: 2023.
https://doi.org/10.1007/s12221-018-6947-3

[23] Nussupov K.K., Beisenkhanov N.B., Zharikov S.K., Beisembetov I.K., Kenzhaliev B.K., Akhmetov T.K., Seitov B.Z.
(2014). Structure and composition of silicon carbide films synthesized by ion implantation // Physics of the Solid State. 56(11),
2307-2321. https://doi.org/10.1134/s1063783414110237

[24] Assembayeva E.K., Galstyan A.G., Nurmukhanbetova D.E., Bazilbayev S.M., Strizhko M.N., Seidakhmetova Z.Zh.
(2019). Principles of development of osmotically and biologically active compositions for technologies of fermented milk drinks
// News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and technical sciences. Vol. 2,
N 434.P. 191-198. ISSN 2224-5278. https://doi.org/10.32014/2019.2518-170X.54

[25] Zhapbasbayev U., Ramazanova G., Kenzhaliev B., Sattinova Z., Shakhov S. (2016). Experimental and calculated data
of the  beryllium  oxide slurry solidification ~ /  Applied = Thermal  Engineering. 96, 593-599.
https://doi.org/10.1016/j.applthermaleng.2015.11.114

[26] Nussupov K.K., Beisenkhanov N.B., Beisembetov 1.K., Kenzhaliev B.K., Seitov B.Z., Dulatuly E., Bakranova D.I.
(2017) The formation of TixNy and TaxNy-based diffusion barriers // Materials Today: Proceedings. Vol. 4, Issue 3.
P. 4534-4541. https://doi.org/10.1016/j.matpr.2017.04.026

[27] Shevko V.M., Badikova A.D., Tuleev M.A., Karataeva G.E. (2019) Kinetics of extraction of the silicon,aluminum and
calcium of the basalt from the daubaba deposit / Kompleksnoe Ispol’zovanie Mineral’nogo Syr’a. 2. 83-89.
https://doi.org/10.31643/2019/6445.20

[28] Ramazanova J.M., Zamalitdinova M.G. (2019) Physical and mechanical properties investigation of oxide coatings on
titanium // Kompleksnoe Ispol’zovanie Mineral’'nogo Syr’a. 2. 34-41. https://doi.org/10.31643/2019/6445.14

[29] Zhapbasbayev U.K., Ramazanova G.I., Kenzhaliev O.B. (2015). Modelling of turbulent flow in a radial reactor with
fixed bed // Thermophysics and Aeromechanics. 22(2), 229-243. https://doi.org/10.1134/s0869864315020092

— 102 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 4. 2019

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHHs cTaTbU Ui My OJIMKALMK B )KYypHaJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Bepctka /. H. Kankabexogoii

Iloxmwmcano B meuats 22.07.2019.
®dopmar 70x881/8. Bymara odeernas. [leuars — puzorpad.
15,7 n.1. Tupax 300. 3aka3 4.

Hayuonanvnas akademus nayx PK
050010, Armamur, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



