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Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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DEVELOPMENT OF TECHNOLOGY
OF YOGHURT BY USING ACID WHEY

Abstract. Fermented milk products play an important role in people's nutrition, especially for children, the
elderly, and the ill people. The dietary properties of fermented milk products are that they improve metabolism,
stimulate the secretion of stomach acid, and stimulate the appetite. The presence of microorganisms in their
composition that can survive in the intestines and inhibit putrefactive microflora leads to inhibition of putrefaction
processes and the extinction of the formation of toxic protein breakdown products entering the human blood. Among
dairy products, dietary fermented milk products are in high demand, especially dietary yogurts with vegetable
additives.

Whey is the liquid protein part of milk that remains after the separation of cottage cheese obtained as a result of
milk coagulation by acidic or proteolytic enzymes. It has high nutritional and biological value. Even though that the
composition of the whey is a valuable secondary product, the question of its rational use is still unresolved.

The purpose of this research is to develop an optimal technology for the production of fermented milk products,
namely yogurt by using acid whey. For this study, acid whey was selected, since the amount of produced acid whey
more than the production of the amount of cheese whey. Recently, there has also been a growing interest in the
possibility of using whey proteins in the development of technology for fermented milk products, but more and more
often in these studies, a cheese whey is used. According to GOST 34352-2017 "Milk whey-raw materials" in terms
of physical and chemical composition acid whey is not inferior to cheese whey, except for the indicator of titrated
acidity, which is much higher in acid whey. Therefore, the use of acid whey in the development of technology for the
production of fermented milk products is a time-consuming process that requires careful selection of the primary
processing of whey and strict compliance with the processing modes of the main product.

For the fermentation process of yogurt with the addition of whey of different origins, several types of starter
cultures were selected, such as starter cultures from Genesis, Vivo, and Yalactis company. To obtain a dense,
homogeneous clot of the finished product and to reduce the use of heat treatment, ultrasonic (US) treatment was used
before the fermentation process of the mixture, and instead of traditional homogenization and pasteurization
processes. And also to intensify the fermentation process of microorganisms by saturating them with oxygen at the
beginning of the fermentation process, the samples were rotated around their axis in a shaker incubator for a certain
amount of time at a constant fermentation temperature.

The study was based on organoleptic and physicochemical analysis of prepared yoghurt with added whey, as
well as a comparative analysis of production technology and physicochemical characteristics of yoghurt added
natural whey and whey, produced from the manufacture of cottage cheese from powdered milk. We also studied the
optimal ratio of milk and whey to obtain more suitable and attractive for customer organoleptic properties.

Key words: whey, cottage cheese whey, yoghurt, fermented milk products, processing of whey.

Introduction. Reasonable use of milk whey is the main task in the state program for the development
of the agro-industrial complex (AIC) of the Republic of Kazakhstan in 2017-2021. In the dairy industry,
one of the reserves for improving production efficiency can be the search for suitable directions for
processing dairy raw materials using all its components, through the widespread introduction of waste-free
technologies developed based on the latest achievements of science and technology. In this regard, it will
be profitable to use whey as the main raw material for expanding the range of food products [1].




News of the Academy of sciences of the Republic of Kazakhstan

Because of the high content of organic compounds capable of oxidation, the indicator of biochemical
oxygen demand (BOD) of whey is an average of 50,000 mg O»/1, which is high in amount. In this regard,
the ingress of whey into sewage systems, and in emergency cases-directly into reservoirs can cause serious
environmental problems. In comparison for the oxidation of organic compounds that contained in 25 tons
of whey (a cheese factory of average daily capacity) will require the same amount of oxygen as for the
oxidation of household wastewater in a city with a population of 40 thousand people [2].

In recent years the amount of processed milk, likewise the amount of whey, in Kazakhstan has
increased. In such countries as France, the United States, Sweden, and Canada, the dairy industry
processes 50-95% of dairy by-products [3]. At the same time, the dairy industry in Kazakhstan was
processed only about 1/5 of all whey. Some entreprencurs have begun to send the whey for initial
processing, and then for sale. The rest is poured into the sewer, which is an irrational decision in the
production of dairy products. It is also impractical for dairies to hold a high wastewater treatment cost that
is why companies are looking for alternative solutions to the problem of whey utilization.

Deep processing of whey, as well as its further use in the production of food products as a milk
substitute, is a profitable solution, both from an economic and environmental point of view.

Even though whey is the least energetically valuable dairy product, this product has a pronounced
property of stimulating the secretion of the gastric digestive glands. Due to the presence of easily
digestible proteins, vitamins, carbohydrates, and minerals in it, whey considered as a biologically valuable
product [4].

Whey approximately consists of 93.7% water. The remaining 6.3% includes dry substances such as
milk sugar (lactose), proteins, macro-and micronutrients. Lactose is a carbohydrate that normalizes the
activity of the gastrointestinal tract. Whey proteins regarded as complete ones that contain a balanced
composition of essential amino acids. The biological value of whey proteins is very high-112% relative to
the standard. Whey proteins are involved in several processes, such as the process of hematopoiesis and
the synthesis of liver proteins. Milk whey contains a small amount of milk fat, which has high digestibility
and helps to strengthen the activity of enzymes. The whey contains all B vitamins, as well as vitamin C,
nicotinic acid, choline, vitamin A, vitamin E, and Biotin. It also contains calcium, magnesium, and
probiotic bacteria. This leads to a special interest in whey among specialists from many branches of the
food industry [5].

At the moment, whey used in a wide range of products and various forms (liquid, concentrated, or
dried). Whey used in the production of products such as baked goods, processed cheese, ready-made dry
mixes, infant food, beverages, frozen desserts [6].

Researchers from Kazakh agro technical University studied the concept of innovative technology of
waste free processing of dairy products, particularly cottage cheese. The technology of processing cottage
cheese, and acid whey were proposed. The opportunity of getting beverages by using acid whey and
Saskatoon berries were proved [7].

Fortification of conventional foods with biologically active substances helps to improve health and
reduce the risk of disease. However, most bioactive agents with biologically active substances have
restrictions of use in food, so they require additional study of the effect of fortifiers on food. Scientists at
the University of Lorraine in France have studied the use of curcumin in the production of yogurt. The
results of studies have shown that curcumin is adsorbed on the bacterial shells of Lactobacillus bulgaricus
and mainly on Streptococcus thermophilus, without suppressing their growth and their acidifying ability
[8].

At the University of North Carolina researchers have studied the capability of proteins from cottage
cheese whey to reconstruction for future use in yogurt. The results of the tests showed that the yogurt,
prepared from cottage cheese whey protein, had a color and titrated acidity similar to those obtained using
sweet whey protein. Yogurts with acid and sweet whey proteins differ in sensory characteristics from the
control yogurt made from skim milk concentrate. The yogurt, prepared from acid whey, had a lower gel
strength, a higher sour taste, and a lower density and viscosity compared to yogurts made from sweet
whey [9].

Many food scientists have investigated the feasibility and acceptability of using whey and whey
products in beverages and fermented milk products, but not enough research studies conducted on the use
of unprocessed, liquid curd whey in foods such as fermented milk drinks, particularly yogurts [10].
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The purpose of this research is to investigate the process of production yogurts by addition of acid
whey of various source (whey collected from cottage cheese production, that made from natural milk and
milk powder), as well as different ratios of whey with the main raw material (milk), to obtain the optimal
composition of the finished product with an attractive appearance and useful composition.

Experimental part. (Materials and methods) In this research milk is taken as the main raw material,
which was examined by GOST 31450-2013. Natural whey and whey, collected from the cottage cheese
production by using milk powder, were taken from milk processing plants in the Akmola region of the
Republic of Kazakhstan. Also, for the fermentation process, we used starter cultures from Genesis, Vivo,
and Yalactis of different composition (5 different types).

The following methods of analyses were used:

- titrimetric method according to GOST 3624-92, GOST 25555.0-82;

- potentiometric method according to Gost25179-90;

- refractometric method according to GOST 25179-90;

- organoleptic method according to GOST 34352-2017, GOST 31981-2013.

Yogurts with the use of whey in different ratios of compositions produced in the experimental
production shop for processing dairy products of the S.Seifullin Kazakh agrotechnical University (Nur-
Sultan, Republic of Kazakhstan). The research of raw materials and finished products conducted in the
laboratory of the Department of food and processing technology, technical faculty, S.Seifullin Kazakh
agrotechnical University (Nur-Sultan, Republic of Kazakhstan).

The milk tested according to GOST 31450-2013. The chemical composition of curd whey studied
according to GOST 34352-2017, for the content of acidity, density, and proteins. Then the milk mixed
with natural whey and whey obtained from reconstituted milk in a ratio of 50/50 and 30/70. The resulting
raw material processed with ultrasound (US) waves at a power of 300 W for 5-6 minutes with
simultaneous heating of the raw material to 36:£10C. Then starter cultures of Genesis, Vivo, and Yalactis
of different compositions (5 different types) were added at a dose of 5% of the total weight of the product.
Fermentation was carried out at a temperature of 38+10C for 6-8 hours. The flasks were placed in the
Orbital shaker-Incubator ES 20/60 incubator, where the first 50 minutes of fermentation performed
rotational-vibrational movements of samples to saturate the starter microbiological culture with air.

Results and discussion. The obtained experimental samples examined for organoleptic
characteristics and physical and chemical indicators, the results of which shown in tables 1,2 and figures
1,2,3,4.

Table 1 - Organoleptic characteristics of yogurt with the addition of natural whey

Name of characteristics of yogurt

Samples of yogurt

Appearance and texture

Taste and smell

Color

Yogurt (ratio of milk and
whey 50/50)

Homogeneous, fairly
viscous.

Common for fermented
milk products, without
strange tastes and odors

Milky-white

Yogurt (ratio of milk and
whey 30/70)

Heterogeneous, liquid, there
is a stratification of the layer
of whey from milk.

Acid, with a hint of whey

Milky-white and yellow,
common for milk and
whey, respectively

Table 2 - Organoleptic characteristics of yogurt using whey obtained

from the production of cottage cheese from milk powder

Samples of yogurt

Name of characteristics of yogurt

Appearance and texture

Taste and smell

Color

Yogurt (ratio of milk and
whey 50/50)

The clot is uniform, dense
and fairly viscous.

Common for fermented
milk products, without
strange tastes and odors

Milky-white

Yogurt (ratio of milk and
whey 30/70)

Heterogeneous, liquid, there
is a stratification of the layer
of whey from milk.

Acid, with a hint of whey

Milky-white and yellow,
common for milk and
whey, respectively
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appearance
10 g

= yogurt produced by using
natural whey

== yogurt produced by using whey
from the production of curd
from milk powder

Figure 1 — Sensory characteristics of yogurt produced with the addition 50% of whey

appearance
8
\ =4 yogurt produced by using
natural whey

== yogurt produced by using
whey from the production of
curd from milk powder

Figure 2 — Sensory characteristics of yogurt produced with the addition 70% of whey

According to organoleptic measures, the results obtained from yogurts, produced using whey
collected from cottage cheese from milk powder are on a par with yogurts, produced from natural whey.
However, when using whey obtained from the production of cottage cheese from milk powder, more
dense and viscous consistency of the product clot can be achieved.

3,5

s yOgUrt with 50% whey add ed (from
cottage cheese based on powdered

milk)

sl yOgUrt with 50% whey add ed (natural)

sl yogurt with 70% whey add ed (from

cottage cheese based on powdered
milk)

s yOgUrt with 70% whey add ed (natural)

3 4 5 6 7 8 9 10

Figure 3 — Protein content of the studied yogurt

According to the given data, the protein content in yogurts, with the addition of natural whey, is
higher than in yogurts, with the addition of whey obtained from the production of cottage cheese from
milk powder. Furthermore, it can be noted that a greater amount of protein was obtained when the ratio of
milk and whey 50/50 used than when the ratio of 30/70. This can be connected to the low acidity of the
fermentation mixture used.

— 54 ——
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Figure 4 — Acidity content of the studied yogurt

In compliance with the presented data on the acidity of yogurt, it can be seen that the optimal ratio of
milk and whey in the production of yogurt is the proportion 50/50. At a ratio of 30/70, due to the high
acidity of the resulting mixture, lactic acid bacteria develop very slowly, which consequently impacts to
the organoleptic properties of the product.

Conclusion. In the course of the study, the possibility of producing yogurt by using acid whey in
equal proportions with milk was proved. Since the acidity of acid whey is higher than that of sweet whey,
its use requires compliance with stricter processing regimes. Also, it should be noted that the final
composition of the product may be influenced by other factors than those described in the article.
Therefore, research work on this topic will continue, and by basing on further research, it will be possible
to conclude the advantages of using natural whey, and whey obtained from processed products from milk
powder in the production of dairy products.

Acknowledgement. This research conducted within the framework of the initiative project “Scientific
justification and development of technology for functional food products. State registration NeO118 PKI
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CAPBICY/Ibl MAWJIAJIAHY APKBLIbI MOTYPT TEXHOJIOTUSICBIH JKACAY

AnHotaunusi. KpIIKeLT CYyT eHIMumepi amaMHBIH, ocipece OanamapiblH, €r[e >KacTarbl agaMIapiblH JKOHE
HayKacTap/IblH TaMaKTaHybl OapbICHIHIA MAHBI3BI POJT aTKapaasl. KBIIIKBUT CYT OHIMICPIHIH AUETAIBIK KaCUETTepl
3aT ajaMacynabl JKaKcapTajabl, acka3aH CeJliHiH OeJliHyiH BIHTAJIaHIBIPAIbl JKOHE TaMaKKa JereH TOOeTiH
amaabel. KypambiHia imiekre ciHyre jkoHe Iipik MHUKpodiopaHbl 6acyra KalOijeTTI MHUKpOOpPraHM3MIEpAiH OOysl
Py YAEpIiCTEePiHiH TeXeNyiHe JKOHE ajJaM KaHbIHAa TYCETiH aKybl3 BIABIPAybIHBIH SCepiHeH maiina OomaThIH yiIbl
OHIM Ty3lliciH Tokraraapl. CyT eHIMIEpiHIH apachblHIa AMETAJbIK KBIIKBII CYT ©HiMIepi, acipece, eCIMIIK
KocHajapbl 6ap TUeTajblK HOrypTTap YIKEeH CYpaHbICKa He.

CappiCy — CYTTiH KBHIIIKBUT HeMece IPOTEONUTHKANBIK (PePMEHTTEpMEH YHBITY HOTIKECIHIE aJbIHFaH
cy30eneH OenreHHEeH KeHiH KaidraH CYTTIH CYHBIK aKyb3 Oeiiri. On >KOFapbl TaraMIbIK JKOHE OHOJOTHSITBIK
KyHAbUIBIKTapFa ue. CapbICy Kypambl OOMBIHINIA KYH/BI SKIHIII ©HIM OOJIBINT CaHATaThIHBIHA KapaMacTaH, OHbI THIMII
naiianany Moceseci oj1i KYHre AeHiH IIeIIiIMereH.

3epTTeyAiH MaKcaThl KBIIIKBUI CYT OHIMIEPIH, aTall alTKaH/Aa CapbICy KOCBUIFaH HOTypTTHI OHIIPYAIH OHTAHIbI
TEXHOJIOTHSCHIH a3ipiey Oousbin caHaiagsl. Ocbl 3epTTeyre cy30e capbiCybl TaHIa/Ibl, OHTKEHI cy30e capbICybIH
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OHIIIPY KeJIeMi OHIIPUICTIH IpIMIIIK CapbICybIHBIH MOJIICPiHeH achil Tycedi. CoHmail-aK, COHFbI YaKbITTa KBIIIKbLI
CYT eHIMJEpiHIH TEXHOJOTUSICHIH d3ipJeyie capbiCy aKybI3JapblH MaiifaiaHy MYMKIHZIITIHE KbI3bIFYIIBUIBIK apTThl,
anana ocel 3eprreyae keOiHe ipimimik capbicysl naimananagsl. MEMCT 34352-2017 «CyT capbiCybl — IIMKi3aT»
OOWBIHIIIA CaphICYABIH (DU3MKA-XUMUSUIBIK Kypambl OOMBIHIIA Cy30€ capbhICybl IpPIMIIIK CapbICybIHAA OJACKaiaa
KOFapbl THUTPJEHETIH KBIIIKbUIIBIK KOPCETKIIIiHeH Oacka ipiMIIIK capbiCyblHaH KeM Oonmaiiabl. COHABIKTaH
KBIIIKBUI CYT OHIMIEpiH OHJIpy TEXHOJIOTHSICHIH o3ipieyne cy30e capbICyblH MaijalaHy capbICybl OacTamkbl
OHJICY/II MYKHUSAT ipIKTEY/Ii JKOHE HETi3Ti OHIMII KaiTa eHACY PEKUMIH KaTaH CaKTayAbl Talall eTETiH, KOl CHOCKTI
Ka)KeT eTeTiH yzepic OOJIbII caHaabl.

CappICy KOCBUTFaH HOTYPTTHI allbITY VAEpICiHEe TYpii TEKTi amIbITKBl JaKbUITAPBIHBIH OipHeIIe Typi, ararm
aritkanna Genesis, Vivo soHe Yalactis pupMachIHBIH YHBITKBICH TaHIAMN aTbIHABI. JIaibIH ©HIMHIH TBIFBI3, OIpTEKTI
YiBIFaH KOIOBIH aly MaKCaTBIH/A YKOHE JKBUTYMEH OHACYAl MaligajaHyAbl a3aiiTy YIIiH ASCTYpPIi TOMOTEHIEY MEH
nacTepJiey IiH OPHbIHA KOCIIAHBI YHBITY YAEPICIHIH alabiHaa YaAbTPaabiOsicThIK (V3) oHmey Koganbuiapl. CoHmai-aK
alIbITy YAEPIiCiHIH OachlHIa MHKPOOPTaHU3MAEPAlI OTTErIMEH KaHBIKTBIPY apKbUIbl (DepMEHTalusuiay YIepiCiH
0alipITy YIIIH ChIHAMAHBI IIEHKep-WHKyOaTopia ©3 OCIHIH aiHajgachlHAa YHBITYIbIH TYPAaKThl TEMIIEPATypPachl
Ke3iHze Oenrii Oip yakbIT MeJIepiH/ie alHaIIbIPbUIIbL.

3eprrey OapbIChIHIA KYPFaK CYTTCH JaWbIHIAIFaH Cy30€ CapbiCybl MEH TaOWFU CapbhiCy KOCBUIFaH JalibIH
HOTYPTTBIH HETi3ri OpraHOJENTHKAJIBIK J>KOHE (U3MKAIBIK-XUMHUSJIBIK KOPCETKINIIHE CaJbICTBIPMaNbl Tajuay
Kyprizigi. Ocbkl KepceTKimTepMeH KaTap, ©OHIMHIH OpraHOJIENTHUKAIIBIK KOPCETKill OOHBIHINA TYTHIHYIIbIFa
apHaJFaH KOJAWIbl JKOHE KBI3BIKTBHIPATBIH ©OHIM aly ally YIOiH CYT IEH CapbICYIbIH OHTAWIBl apakaThIHACKHI
3epTTENI.

Tyiiin ce3aep: capricy, cy30e capbICybl, HOTYPT, CYTKBIIKBUIIABI OHIMACD, CapbICyIbl KaliTa oHIEY.

I'.H. KakynoBa, A.T. Caranasix
Kazaxckuii arporexunueckuii ynusepcuter uM.C.Celidymmuna, Hyp-Cynran, Kazaxcran
PA3PABOTKA TEXHOJIOT'MM MOTI'YPTA C UCITIOJIb30BAHUEM CBIBOPOTKHA

Annotanusi. KicoMoIouHble NMPOAYKTHI WIParoT BaKHYIO POJIb B IHUTAHWM JII0feH, 0COOCHHO neTel, JmIl
MOXHJIOTO BO3pacTa U OOJIbHBIX. J[MeTnueckre CBOHCTBA KUCIOMOJIOYHBIX ITPOITYKTOB 3aKJIIOYAIOTCS B TOM, YTO OHU
YIYYLIaloT OOMEH BEIIECTB, CTUMYJIHPYIOT BBIIEICHHE KEITyJOYHOTO COKa M BO30YKHArOT amreTuT. Hammuue B Mx
COCTaBE MHKPOOPIaHH3MOB, CIIOCOOHBIX NPIIKMBATBCS B KHIICYHHKE M IOAABISATH THUJIOCTHYIO MHKpOdIIopy,
NPUBOIUT K TOPMOXKEHHIO THHJIOCTHBIX HPOLIECCOB M MPEKPAILECHUIO 00pa30BaHUs SIOBUTHIX MPOLYKTOB pacrana
Oenka, MOCTYNAIOIIMX B KPOBb uenoBeka. Cpeny MOJOYHBIX INPOLYKTOB OOJBLIMM CIPOCOM IIOJB3YIOTCS
JUETHYECKHE KHCIOMOJIOYHBIE IIPOIYKTBI, 0OCOOCHHO THEeTHYECKHE HOT'YPTHI C PACTUTENBHBIMU JOOABKaMH.

CBIBOPOTKA — 3TO JKUKast OEIKOBAsl 4aCTh MOJIOKA, KOTOpPasi OCTaeTcs Iocie OTASICHHUs TBOPOr'a, IIOIy4YCHHOTO
B Pe3yJIbTaTe CBEPTHIBAHUSI MOJIOKA KHCJIOTHBIMHM WJIM TPOTEONIUTHYeCKUMH (epMeHTamu. OHa 00agaeT BBHICOKON
MUIIEBOH M OHOJIOTMYECKOH LIEHHOCThIO. HecMoTpst Ha TO, YTO HO COCTaBy CHIBOPOTKAa SIBISIETCS LIEHHBIM
BTOPUYHBIM IIPOAYKTOM BOIIPOC O PallMOHAILHOM €€ UCIIOJIb30BaHHUH JI0 CHX ITOp CTOUT HEPEIICHHBIM.

Lenpto nmaHHOrO  WCCEAOBaHUS  SIBISIETCS  pa3pabOTKa ONTUMAaIbHOM  TEXHOJIOTHMHM  IPOW3BOJCTBA
KHCJIOMOJIOYHBIX IIPOJIYKTOB, @ HMEHHO HOTypTa C J00aBIE€HHEM CHIBOPOTKH. ISl JTaHHOTO MCClIeNOBaHUs ObLIa
BBIOpaHa TBOPOXKHAs CHIBOPOTKA, TAaK KaK KOJMYECTBO IPOU3BOACTBA CHIBOPOTKH TBOPOXKHOH MPEBBILIACT
KOJIMYECTBO IIPOM3BOJMMON IOJACHIPHOH CHIBOPOTKU. Taroke B MOCIEIHEE BPeMs BBIPOC HHTEPEC B BO3MOXKHOCTH
UCIIOJBb30BAaHMSl CHBIBOPOTOYHBIX OENKOB NPU pa3pabOTKe TEXHOJOTHMH KHCIOMOJIOYHBIX IPOAYKTOB, OIHAKO BCE
qame B 3THX HCCIEIOBAHUAX HCIONB3YIOT MOACHIPHYIO ChIBOPOTKY. CormacHo I'OCTy 34352-2017 «CsiBopoTKa
MOJIOYHAS — CBIPbE» 10 (PM3UKO-XMMUUECKOMY COCTaBY ChIBOPOTKA TBOPOXKHASI HE YCTYIIAeT CBIBOPOTKE MOJCHIPHOM,
3a HCKIIIOYEHHEM TI0Ka3aTelst THTPYEMOM KHCIOTHOCTH, KOTOpasi HAMHOTO BBIIIE B TBOPOXKHOI chIBOpoTKe. [ToaTomy
HCIIOJIb30BaHUC TBOpO)KHOﬁ CBIBOPOTKHU IIpU pa3pa60T1<e TCXHOJIOT'MU MMPOU3BOACTBA KUCIOMOJIOYHBIX MNPOAYKTOB
SIBJISIETCSI TPYIOEMKHUM IPOLIECCOM, KOTOPBIH TpeOyeT TIAaTeIbHOTO 1Mo 100pa MepBUYHON 1epepadOTKH CHIBOPOTKH U
CTpOTroe COOJIIOICHHE PEIKUMOB TIEPEPAOOTKH OCHOBHOTO IIPOIYKTA.

[t mponiecca 3akBalMBaHUS HOTypTa C J10OAaBJIEHUEM CHIBOPOTKM Pa3HBIX MPOMCXOXKICHUI ObIIIM BBHIOpaHBI
HECKOJIPKO BHJIOB 3aKBacOYHBIX KyJBTYp, a MMEHHO 3akBacku ¢upmbel Genesis, Vivo, u Yalactis. C nensio
MOJYyYEHHs TUIOTHOTO, OJHOPOJHOTO CTYCTKa TOTOBOTO NPOAYKTa M Ul YMEHBIUCHHS YIOTPEOJICHHS TETJIOBOU
00paboTku OBLTAa MCTIONB30BaHa yiIbTpa3BykoBas (Y3) oOpaboTka mepes MpomeccoM 3aKBAlIMBAHUS CMECH BMECTO
TPaJMLMOHHOW TOMOTCHM3AlMM M TacTepu3alud. A Takke Ui HHTeHCHDUKAaIuM Ipouecca (QepMeHTalHu
MHKPOOPI'aHM3MOB ITyTEM HACBIICHUS UX KUCIOPOJOM B Havaye NMpoIecca 3aKBaIMBaHKs MPOOBI Bpalaid BOKPYT
CBOCH OCH B IIEHKep-MHKyOaTope ONpEeAesICHHOE KOJIMYECTBO BPEMEHH IIPH IIOCTOSHHOM TeMIlepaType 3aKBa-
IIUBAHMS.
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B xonme wuccienoBaHus ObUIM IPOBENECHHBI 0a30BbIE OPraHOJENTHYECKHE M (M3MKO-XMMHYECKUE aHAIN3bI
rOTOBOTO HOrypra € JO0aBIEHHEM TBOPOXKHOW CHIBOPOTKH, @ TaKkkKe ObUI NPOBEICH CPaBHUTEIBHBIA aHAIN3
TEXHOJIOTUH TPOU3BOJICTBA U (PM3UKO-XMMHUECKHX TOKa3aTeslel Horypra ¢ IpuMeHEeHHEeM ChIBOPOTKH HaTypalbHOU
U CBIBOPOTKH, MOJYYEHHOM B pe3yJibTaTe MPOU3BOJCTBA TBOPOTa U3 CYyXOro Mojoka. Hapsay ¢ 3TumMu nokasaTensiMu
OBUIO WCCIIEZIOBAHO ONTHMAILHOE COOTHOLIEHHE MOJIOKA M CBIBOPOTKH MJISl MOJy4eHHs OoJiee IOAXOMSIIEro U
MIPUBJIEKATENBHOTO JUIS HOTPEOUTEINS 110 OPraHOJIEITHYECKUM [T0Ka3aTelsM MPOIYKTa.

Ki1ioueBble ci10Ba: CHIBOPOTKA, TBOPOXKHAs CHIBOPOTKA, HOTYPT, KHCIOMOJIOYHBIE IPOJXYKTHI, nepepaboTka
CBIBOPOTKHU.
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