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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].
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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 O2/I, 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 entrepreneurs 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
ofunprocessed, 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 ofthe 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% ofthe 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 milkand ~ Homogeneous, fairly Common for fermented Milky-white
whey 50/50) VisCcous. milk products, without
strange tastes and odors
Yogurt (ratio of milkand ~ Heterogeneous, liquid, there  Acid, with a hint of whey Milky-white and yellow,
whey 30/70) is a stratification of the layer common for milk and
of whey from milk. whey, respectively

Table 2 - Organoleptic characteristics of yogurt using whey obtained
from the production of cottage cheese from milk powder

Name of characteristics of yogurt

Samples of yogurt Appearance and texture Taste and smell Color
Yogurt (ratio of milkand ~ The clot is uniform, dense Common for fermented Milky-white
whey 50/50) and fairly viscous. milk products, without
strange tastes and odors
Yogurt (ratio of milkand ~ Heterogeneous, liquid, there  Acid, with a hint of whey Milky-white and yellow,
whey 30/70) is a stratification of the layer common for milk and
ofwhey frommilk. whey, respectively
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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 ofthe product clot can be achieved.

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.
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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 ofthe 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 ofthe initiative project “Scientific
justification and development of technology for functional food products. State registration Ne0118 PKI
0553 (2018-2020)”.

.H. >)XakynoBa, A.T. CaFaBablk
C.CeitthynnuH atbiHgarbl Kasak arpoTexHukanbly, yHuBepcutet” Hyp-CyntaH, KasakcTaH
CAPbICY bl MAVAANAHY APLbINBbI NOTYPT TEXHOMOTUACHIH XXACAY

AHHoTauma. Kbiwkbin CYT eHimgepi afamHbll, 3apece 6Gananapfpll, erfe >kactarbl afamfapibll, >K3He
HayKacTapfiblH TaMakTaHybl 6apbICbiHAa MaHbI3Abl pen atkapabl. KbIWKbII CyT elMAepLLL, AneTanbiK KacueTTepi
3aT a/nMacyfibl KakcapTafbl, ackasaH cenwi, 6enwywl blIHTaNaHAbIPaAbl X3HE Tamakka [ereH TabeTiH
awaabl. KypambiHa LWeKTe CiHyre »3sHe LWipik MUKpodgiopaHbl 6acyra KabLlueTn MUKpoopraHusMaepaiH 6oybl
Wwipy YAepicTepLuLL TeXeNyiHe X3He afaM KaHblHa TYCETIH akybl3 blAblpayblHbIH 3CepiHeH Mnaiga 60naTbiH yibl
eHiM TY3iniciH TokTatagpl. CYT eHiMZepiHiH apacbiHAa AveTanblK Kblwkbln CYT eHiMzepi, acipece, eciMpik
Kocnanapbl 6ap AueTanbik AorypTTap Y/IKeH CypaHbICKa Ue.

Capbicy - CYTTiH KbIlLKbIT HeMece MpOTEO/IMTUKA/IbIK (EPMEHTTEPMEH YWbITY HITWKECIHAE a/blHraH
CY30eneH 6enreHHeH KeidiH KanraH CYniH cyiiblk akybi3 6eniri. On ykorapbl TaramfblK >X3HE 6MOMorussbiK
KyHAbIbLTapra e, CapbiCy Kypambl 60/bIHLLIA KyHAbI eKiHLI eHiM 60/bIN caHanaTbiHbIHA KapamacTaH, OHbl THiMZi
naviganaHy maceneci ani KyHre feiiH LeLlinivereH.

3epTTeyaiH MaKcaTbl KbILKbIN CYT eHIMAEPiH, aTtan ainTkaHAa capbICy KOCbIIraH MOrypTTbl eHAIPYAIH OHTaA b
TEXHONMOrMACBIH 33ipney 6onbin caHanagpl. Ocbl 3epTTeyre CY30e capbiCybl TaHAaabl, eliTKeHi CY30e capbiCybiH
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eHAIpy Kenemi eHZipineTiH IpIMLUIK capbICybIHbIL, Me/wepiHeH acbin TYceqi. COHpaii-aK, COHIbl yaKbITTa KbILLKbI
CYT eHiMAEpPIHIH TEXHOMOTUACBLIH 33ip/eyae capbICy aKybl3fapblH NaiifanaHy MYMKIHAIMHE KbI3bITyLWbIbIK apTThl,
anaiifia ocbl 3epTTeyae kebiHe ipiMLiK capbiCybl naviganaHagsl. MEMCT 34352-2017 «CYT capbiCybl - LUMLL3AT»
6olibIHILIA capbICyAblH (PU3MKa-XUMUANBIK K¥pambl 6oibiHWwa CY30e capbiCybl IpIMWIK capbiCyblHAA 34eKaiga
XOrapbl TUTPMIEHETIH KbIWKbINAbIK KEPCETKIliHEH 6acka IpiMLWIK capbiCyblHaH kem 6onmvaiigbl. COHAbIKTaH
KbllKbln CYT eHiMAEPiH eHAipy TexHonorusicblH 33ipneyge CY30e capbiCyblH MaiifanaHy capbicyfgbl 6acTankbl
eHAeyal MMKUST IpIKTeyi XK3He HEM3N eHiMAi KainTa eHAey PeXXUMLL KaTaH CakTayfbl Tasan eTeTiH, afn eH6eKTi
KaXKeT eTeTiH Yepic 60/1bIN caHanagbl.

CapbICy KOCbliraH MOrypTThbl awbITy YgepiciHe TYpAi TeKTi awbITKbl AakbligapblHbiH GipHewe TYpi, atan
aliTkaHga Genesis, Vivo xaHe Yalactis mpmacbiHbIH MibITKbICHI TaHAaN a/lbiHAbl. [aibiH eHIMHIH Thirbi3, 6ipTeKTi
AbIFaH KOMObIH @1y MakCaTbiHAA XX3He XblyMeH eHaeyAi naifanaHygpl asaty y™” gacTYpni romoreHgey MeH
nacTepneyaL, OpHbIHA KOCMaHbl MibITy Y AepiCiHiH angblHAa ynbTpaablobicThIK (Y3) eHaey kongaHbingsl. CoHpari-ak
awbITy Y/[epiciHiH 6acbiHAa MUKPOOpPraHU3MaepAi OTTENMeH KaHbIKTbIPY apKbiibl (epMeHTaumanay Y/MepiciH
6aibiTy YLLiH CblHaMaHbl LUeiKep-nHKybaTopAa e3 oclily aiiHanacbiHAa “MibITyAblH TepakTbl TemmepaTypachl
Ke3Bge 6enrini 6ip yakbIT MefLepiHae aliHaIAbIPbIIAbI.

3epTTey OapbicbiHAa K¥prak CYTTeH paibiHganraH CY30e capbiCybl MeH Taburu capbiCy KOCbUIraH faiibiH
MOrypTTbIH HEri3ri  OpraHoONeNnTUKa/biK JK3He (U3MKaIbIK-XUMUANLIK KepceTKilliHe ca/biCTbipManbl Tangay
XYprisingi. Ocbl KepceTKilUTepMeH KaTap, eHIMHIH OpraHoMenTUKa/blK KepceTKiwi 6oibiHWA TYTbIHYLUbIFa
apHaNraH KoMaisbl X3HE KbI3bIKTbIPaTblH €eHiM any any YwiH CYT neH capbiCyfblH OHTainbl apakaTblHAChI
3epTTengi.

TYWi cesnep: capbicy, CY3te capbiCybl, orypT, CYTKbILLKbIALI EHIMAEP, CapbICY/bl KaiiTa eHgey.

I".H. XXakynosa, A.T. CaraHablK
Kazaxckuit arpotexHuyeckuii yHueepcuteT um.C.CeidynnnHa, Hyp-CyntaH, KasaxcTaH
PA3PABOTKA TEXHOJ/IOI NN NOTYPTA C UCMOJIbBOBAHWEM CbIBOPOTKM

AHHOTauua. KncnomosnoyHble NPOAYKTbl UIPatOT BaXHYK POSib B NWUTaHWUW NHOAeR, OCOBEHHO AeTeid, nnu,
MOXXM/IOr0 BO3pacTa U 60MbHbIX. JneTnyeckme CBOMCTBA KMCIOMOMIOUHbIX MPOAYKTOB 3aK/04a0TCA B TOM, YTO OHU
yAyyLWwarT 06MeH BELLECTB, CTUMY/IMPYIOT BbIAENEHWE Xeny[OoYHOro CoKa M BO3BYXaatoT annetut. Hanuumve B nx
COCTaBe MWKPOOPraHW3MOB, CMOCOOHbIX MPVKMBATLCA B KULLIEYHUKE W MOAABAATb FHWIOCTHYH MUKPOKIOpY,
MPVBOAMT K TOPMOXEHUIO THUNOCTHBIX MPOLECCOB M NpeKpalleHnio 06pa3oBaHns A40BUTLIX NPOAYKTOB pacnaja
6enka, MocTynalowyx B KpoBb 4enoBeka. Cpeay MOJOYHbIX MPOAYKTOB 6OMbLUMM  CMIPOCOM  MNOJb3YHOTCS
OVETUYECKME KNCIOMONOYHbIE NMPOAYKTbI, 0OCOBEHHO AMETUYECKME AOTYPThI C PacTUTENbHBIMW A06aBKaMM.

CbIBOPOTKaA - 3TO XMWAKasA 6eKoBas YacTb MOJIOKA, KOTOpas OCTaeTcsa Moc/e OTAeNeHNs TBOPOra, NolyyeHHoro
B pesy/nibTaTe CBEPTbIBaHWS MOSIOKA KUCAOTHLIMW WX NPOTEONMTUYECKUMU thepmeHTamn. OHa 06/1afaeT BbICOKON
MULLEBOA 1 GMOMOrMYECKO LeHHOCTbID. HecMoTps Ha TO, 4YTO MO COCTaBy CbIBOPOTKA SBASETCH LEHHbIM
BTOPMYHbLIM NPOLYKTOM BOMPOC O PauyOHa/IbHOM ee UCMOJb30BaHWM A0 CUX MOP CTOMT HEPELLEHHbIM.

Llensto  gaHHOrO  uccnefoBaHWsS  ABNSETCA  pa3paboTka  ONTUMANbHOM  TEXHONOTMWM  NPOWM3BOACTBA
KWUC/IOMONOYHBIX MPOAYKTOB, a MMEHHO iorypTa ¢ AobaBneHMeM CbIBOPOTKMW. [ [aHHOr0 uccnefoBaHus 6bina
BblbpaHa TBOPOXHAA CbIBOPOTKA, TaK KakK KONMYEeCTBO MPOM3BOACTBA CbIBOPOTKM TBOPOXHOM MpeBbIaeT
KO/IMYECTBO NPOW3BOAMMON MOACLIPHOW CbIBOPOTKM. Takke B NocrefHee BPems BbIPOC MHTEPEC B BO3MOXHOCTM
MCMNO/b30BaHUSA CbIBOPOTOYHbIX 6GeNKOB Mpu pa3paboTKe TEXHOMOrMU KWUC/OMONOYHbIX MPOAYKTOB, OfHAKO BCe
yaile B 3TUX MCCNeLoBaHMAX MCMOMb3YIOT MOACLIPHYHO CbiBOPOTKY. CorniacHo MTOCTy 34352-2017 «CbIiBOpOTKa
MOJI0YHas - CbIpbe» N0 (PU3NKO-XMMMUYECKOMY COCTaBY CbIBOPOTKA TBOPOXHAA HE YCTYNaeT CbIBOPOTKE MOACHIPHOIA,
3a UCK/IIOYEHMEM NOKa3aTeNs TUTPYEMOI KUCNOTHOCTH, KOTOPas HaMHOTO Bbillie B TBOPOXXHOW CbIBOPOTKeE. MoaTomy
MCMOMb30BaHNE TBOPOXHOW CbIBOPOTKM MpU pa3paboTKe TeXHOMOrMM NPOu3BOACTBA KUCIIOMOJIOYHBLIX MPOAYKTOB
ABNSETCA TPYAOEMKUM MPOLIECCOM, KOTOPbIA TPeOYET TLiaTelbHOro NoA60pa NepBMYHON NepepaboTKN CbIBOPOTKU 1
CTporoe cob6/0AeHNE PEXMMOB NepepaboTKy OCHOBHOIO NPoAyKTa.

[nsa npouecca 3aksallvBaHUsA MorypTa ¢ fo6aBneHWeM CbIBOPOTKU PasHbIX MPOUCXOXAEHWI Bblnn BbiGpaHbl
HECKONbKO BWJOB 3aKBACOYHbIX KYNbTyp, & MMEHHO 3aksBacku (upmbl Genesis, Vivo, n Yalactis. C uenbto
NOMYYEHWUs MIOTHOrO, O4HOPOAHOrO CrycTka roToBOro MPOAYKTa W AN YMEeHbLUeHUS YnoTpebieHns TennoBoi
06paboTkM Oblna UCMonb3oBaHa ybTpasBykoBas (¥Y3) ob6paboTka nepes NpPoLECCOM 3aKBalUMBaHWUA CMeCU BMECTO
TPagMLUMOHHON roMOreHMsaUmMn 1 nactepusaumu. A Takke [ UHTEHCUGMKaUMKM Mpolecca (epmeHTaumm
MMWKPOOPraHM3MOB MYTEM HaCbILLEHNS UX KUCMIOPOAOM B Hauasie NpoLiecca 3aKBallMBaHus Npobbl BpaLLaim BOKpYT
CBOE OCK B LUEIKep-MHKy6aTope OnpefesieHHoe KOAWYECTBO BPEMEHM MPU MOCTOSAHHOW TemrepaType 3akBa-
LUMBaHWS.
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B xoge wccnefoBaHWst 6bliM NpoBefeHHbl 6a30Bble OPraHOMEnTUUECKMe U (IU3MKO-XMMUYECKUE aHaN3bI
roToBOro iorypta c [oGaBfieHUeM TBOPOXHOM CbIBOPOTKW, a TakkKe 6bl1 MPOBEAEH CPaBHUTENbHbIA aHaIU3
TEXHOMOMMM MPOU3BOACTBA U (IU3MKO-XMMMUYECKNX MOKa3aTenelt Morypta ¢ NnpuMeHeHeM CbIBOPOTKM HaTypasbHOl
1 CbIBOPOTKM, MOMTYYEHHO B pesynbTaTe NMpoM3BOACTBA TBOPOra U3 CyXOoro MOJIoKa. Hapsay ¢ 3TUMM NnokasaTensiMu
GbIN0 MCCMEAO0BAHO OMTUMAaTbHOE COOTHOLUEHME MOJIOKA M CbIBOPOTKU ANst MOMy4eHust Gonee MOAXOAALLETO U
NPUBEKaTeNbHOTO st NOTPe6UTENS MO OpPraHONENTUYECKUM MOKa3aTe/IsIM MPoayKTa.

KntoueBble CMoBa: CbIBOPOTKA, TBOPOXHAs CbIBOPOTKA, MOrypT, KWCMOMOMOYHbIE MPOAYKThI, MepepaboTka
CbIBOPOTKM.
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