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MOUSSE FROM CASEIC WHEY

Abstract. To create a dessert-mousse «Apple» on the basis of curd whey, food raw materials were chosen,
which are widespread and are currently used by various groups of the population. More than 250 compounds
have been identified in curd whey, in general, the degree of transition of dry substances of whole milk to whey
is about 50%, while milk sugar (96%) and minerals (96%) are almost completely transferred, the average
degree of protein transition is 24.3 %, fat - 5.5%.

The main serum proteins include pB- and a-lacto albumin, immunoglobulins and components of the
protease-peptone fraction. Apples contain dietary fiber, macro- and microelements (sodium, potassium,
calcium, magnesium, phosphorus, iron, manganese, sulfur, aluminum, boron, vanadium, iodine, copper,
molybdenum, nickel, fluorine, chromium and zinc), vitamins (C, B1, B2, P, E), B-carotene, pectins, sugars,
organic acids, etc. Lemon contains a significant number of organic acids (citric, malic), pectin substances,
sugars (up to 3.5%), carotene, phytoncides; vitamins - thiamine, riboflavin, ascorbic acid (up to 0.085%),
rutin, flavonoids, coumarin derivatives, galacturonic acid, sesquiterpenes, hesperidin, eriocitrin, eridictiol.

Edible gelatin was used as a foaming and structuring agent for the finished product.

According to the research results, it was found that the combined use of apple and lemon has a positive
effect on quality, physicochemical, structural and mechanical, as well as on rheological characteristics and
consistency.

Experimentally, the optimal ratio of components was found and a technological process for obtaining
mousse was developed, in which there is a homogeneous system with a single-phase viscous consistency.

The effect of various stabilizers on the foaming properties of whey proteins was investigated and it was
found that the addition of stabilizers increases the foam rate in all the samples studied, and the distinctive
characteristics of gelatin were determined.

The results of studies of physicochemical indicators, nutritional and energy value of all components of the
Apple mousse give grounds to conclude that all the ingredients are very valuable, of high quality and can be
processed.

Key words: mousse, caseic whey, dessert, whipping, foam, physico-chemical indicators, nutrition value.

Introduction. One of the important tasks of state activities in the agro-industrial complex is the
implementation of the priorities of the national project «Development of agrarian science and scientific
support of the agro-industrial complex of Kazakhstan for the period up to 2025.» and the Concept of state
policy in the field of healthy nutrition, providing for the development and implementation of qualitatively
new, safe food products based on resource-saving technologies [1].

Many research institutions are working on the creation of new types of products from secondary raw
materials in order to better preserve biologically active substances for their subsequent use by food industry
enterprises. Taking into account new trends, it is of scientific and practical interest to study the possibility and
feasibility of creating products based on curd whey.

Curd whey is a valuable composition of biologically active substances that have passed into it from milk
during the production of curd.

The range of whey-based products has been expanding recently. But the increase in manufactured food
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products cannot fully solve the global problem of ensuring the food security of human civilization, since
the analysis of the structure of processing of secondary raw milk shows that annually in the branches of the
agro-industrial complex of the Republic Kazakhstan, not a small amount of secondary raw milk is formed, of
which only 30-50% undergo industrial processing [2].

A significant part of secondary milk raw materials is used for non-food purposes [3].

And also in Kazakhstan there is a sharp increase in the number of diseases associated with malnutrition.
This is caused by the deterioration of the ecological situation associated with technical progress, as well as the
lack or excess of certain food components. Analysis of the actual nutrition of the population of Kazakhstan
allows us to characterize it as a crisis in terms of the provision of micronutrients (deficiency of vitamins,
mineral and biologically active substances, protein).

To solve all these problems, it is considered relevant to develop a product based on curd whey with natural
ingredients.

Materials and research methods. Is development of production technology of the dessert products based
on curd whey using mixed fruit juices.

The multiplicity of foams was determined as the ratio of the volume of the foam to the volume of the liquid
that was used to obtain the foam [4]. The stability of the foams was determined from the moment of the end
of the foam-forming process until the complete destruction of the foam.

To select the optimal modes, mathematical methods of experiment planning were used. The following
were chosen as the main factors influencing the whipping process: x, - temperature during whipping, C; x, -
duration, x, - rotation frequency of the stirrer, s ~'. The criteria for evaluating various factors for the whipping
process were selected: Y, - whipping, %; Y, - foam existence time, s. In the course of the mathematical
differentiation, the optimal values for the whipping process were obtained: temperature 34.5°C, whipping
time 149.6 s, rotation frequency of the stirrer 3.15 s [5].

Results and discussion. The processes of receiving whey various, but we used fermentative method: We
heat 3 liters of milk till 35°C, hold for 5 min, add 6 ml of CaCl, (40%) and 12 ml of ferment himosyn (1%)
and we mix till formation of whey (3 min).

In table 1 shown physico-chemical indicators and nutrition value of raw material (whole milk).

Table 1-Physico-chemical indicators and nutrition value of raw material

Name of pH Titrate acidity, | Density, kg/ Freezing Thermo | Degree of | Fat, g | Protein,g
product T m’ temperature’C | stability purity
Whole 6,52 18 1029 -0,520 I 1 3.62 3,28
milk
GOST 6,1-6,79 16-22 1027-1033 -0,520 I-11 -1 2,5-6,0| 2,9-5

Data table 1 results show that milk qualitative and possible to process.

Physical and chemical indicators of cheese and caseic whey depends on the method of manufacture of
cheese or curd and differ acidity and content of lactose, protein etc.

For improvement of technologies and receipts of new types of mousses we have carried out studying of
the physical and chemical indicators of the research objects chosen by us with application of the methods of
research given in table 2.

Table 2—Physico-chemical indicators and nutrition value of caseic whey (by fermented method of receiving)

Name of product | pH Titrate acidity, °T | Density, kg/m’ Solid, % Fat, g | Protein, g | Lactose, g
Caseic whey 58 26 1029 6,56 0,19 0,79 2,9
GOST 4,5-6,1 20-120 1020-1025 4,7-7,5 0,02-1 0,5-1,5 3,5-5,2

Data table 2 demonstrates that caseic whey is very valuable dairy raw material.

In general degree of transition of solids of whole milk to whey is about 50%, thus almost completely
transition dairy sugar and mineral substances, average degree of transition of proteins are 24,3%, fat is 5,5%.
The lactose making the bulk of solids of whey is least used in an organism for formation of fat. This fact
determines the relevance of use of whey and products on the basis in the nutrition of people with overweight,
gerontological nutrition, and also in diets of people with small physical activity and on its basis and to expand
assortment by adding of high technologies.

The optimum chemical composition of whey (content of lactose, the balanced microelement structure),
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provides long viability of cages of bacteria and creates favorable conditions for accumulation of biomass of
pro-biotic microorganisms. And also, whey is fine nutrient medium for development of lactic microorganisms,

bifida and lactobacilli. In table 3 shown nutrition value of apple, lemon.

Table 3 — Nutrition and energy value of apple, lemon on 100g

Composition Apple Lemon
Water, g 86,3 87,5
Protein, g 0.4 0,9
Fat, g 0,4 0,1
Carbohydrate, g 9.8 49
Others 3,1 6,6
Energy value, kcal 44.4 24.1

Mousse represents foamy system, in which a disperse phase is vials of gas, and the dispersive environment
is liquid in the form of thin tapes. Three components are necessary for receiving foam: liquid, gas and foamers.
It has turned out, that after short whipping of system of mousse in mixture vials gas appear, on their surface
molecules begin to be adsorbed, and the structure having an appearance of stable plastic foam is formed.

Excess energy causes spontaneous processes which lead to reduction of dispersion and her destruction as
disperse system.

The minimum value of free energy is reached at full division of foam into two continuous phases: liquid
and gas. And tapes of foam will burst [6,7]. To keep a product in that look to which we have got used it is
necessary to stabilize foamy system. To keep the product in the form is necessary to stabilize the foam system
[8].

Considering caseic whey as the perspective basis of mousse having high nutrition and biological value,
with purpose of improvement of the production technology of the whipped products, we have conducted
researches on studying of frequency rate and stability of foams of the whipped mousses depending on type of
foamers and conditions of whipping, in view of, shortcomings of traditionally used foamers.

Formation of foam in the products happens, thanks to foam-forming ability of whey proteins.

Caseic whey on modern classification belongs to low-fat dairy raw materials, has nutrition and biological
value, has the specific chemical composition, physical and chemical properties and as a basis for preparation
of dessert has been chosen not incidentally. As is known, in the caseic whey includes whey proteins, which
are stabilizers interfacial foam tapes.

It is connected with existence on a surface of tapes of the loaded functional groups with a certain
hydrophilic and lipophilic balance. Whey proteins at saturation whey by gas more vigorously floated in the
interfacial surface and kept tapes, due to their surface active properties. Surfactants are characterized by
asymmetrically-polar structure of molecules able to concentrate on the interphase interfaces layers, reducing
the surface tension of the liquid. Formed while viscous and strong tapes provide rather high frequency rate
and durability of foam [9-11].

Temperature is one of the major factors which exert impact on various qualities of products including on
foam-forming properties. At this stage studied influence of temperature on foam-forming properties of mix
from whey. For beating cooked the studied mix samples, during the researchers used the mixer planetary
which gap size between a rotor and the stator is 0,3+0,2 mm, the frequency of rotation of a rotor is 1000 tr/m,
influence duration is 3 min. with a variation of temperature conditions of beating (4,00 - 25,00) + 1°C. Results
of researches are presented in table 4.

The data table 4 obtained experimentally demonstrated that low positive temperatures, 4,00+1°C, optimum
and exerted positive impact on frequency rate of foam of mixes.

Table 4 - Influence of temperature of beating on frequency rate of foams

Temperature, °C

Frequency rate of foam, %

| Stability of foam, min.

| Time of beating, min

100 g of mixture

4,00+ 1 79 Stable more than 6 hours 10+1
15,00+ 1 75,1 Stable more than 6 hours 10+1
20,00 + 1 74,2 Stable more than 5 hours 10+1
25,00 £ 1 72,5 Stable more than 5 hours 10£1
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At the increase of temperature basis till 25°C and above decrease in foam-forming ability is noted that
is explained by thermal motion of the molecules of the proteins not capable in such conditions to strong
adsorption interphase tapes [12-14].

The correct formation of taste and consistence, appearance requires high quality and quantitative selection
of the main components that can’t be carried out without organoleptic assessment of a product. In this regard
made a series of experiments, used various sort of stabilizers and also studied organoleptic indicators of
mixes with various contents the structure forming of systems. In researches as a stabilizer were used the
semolina, gelatin and pectin.

Stability of foams was defined from the moment of the end of process of foaming before final fracture of
foams. We understand the relation of volume of foam and working solution as frequency rate of foam, before
gas saturation, expressed in %.

Frequency rate of the foam received from result of beating of mixture with 100 g at temperature of
4,00+1°C in the presence of various stabilizers presented in table 5.

Table 5 - Researching of stabilizers on foam-forming properties

Name of Temperature, °C | Frequency rate |Stability of foam, min. Time of beating,
stabilizers of foam, % min

Gelatin 4,00+1 88.9 Stable more than 9 hours |10+1

Pectin 4,00+1 88,0 Stable more than 9 hours |10+1

Semolina 4,00+1 83,4 Stable more than 7 hours |10+1

As a result of the analysis of experimental data table 5 established that adding of stabilizers increased
frequency rate of foam in all studied samples. The maximum foam-forming characteristic has mixture
containing gelatin (presented in figure 1).

Table 6 - Amount of gelatin in foam-forming process on 100g of mixture

Gelatin, g | Temperature, | Frequency rate | Stability of foam, min. Time of Structure
°C of foam, % beating, min
- 4,00+1 79+1 Stable more than 6 hours [10+1 Fluid
6 4,00+1 84 Stable more than 9 hours [10+1 More thick
12 4,00+1 88,7 Stable more than 9 hours |10+1 Thick
18 4,00+1 89,4 Stable more than 9 hours |10+1 Dense
20 4,00+1 90,1 Stable more than 9 hours |10+1 More dense
25 4,00+1 93,2 Stable more than 9 hours |10+1 The most dense

The analysis of research allowed to draw a conclusion that adding as the stabilizer gelatin has good
results stability, frequency rate of foam and structure of mixes reached at a temperature of 4,00+1. And
also organoleptic indicators of mixes with 12 g the content of gelatin have strong structure and by ability,
economical side. Using the obtained data 6, it is possible to conclude about prospects of use of gelatin for
production of the whipped dessert (table 6).

w Eelaatin
m['ectin

mtamoalira

Figure 1 - Researching of stabilizers on foam-forming properties.
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At the choice of the regime of pasteurization of mixture it is necessary to consider low thermal stability of
whey proteins for the purpose of prevention of their denaturation.

The threshold of a thermal denaturation of proteins is 55-60°C, however the visible flakes begin at (80 +
2)°C and volume of sediment sharply increases. The maximum thermal denaturation of proteins occurs at 85-
100°C. Accepting maximum permissible value of degree of denaturation of proteins of 10%, pasteurizations
have set the modes: (70 = 2)°C with endurance 20 with; (65 = 2)°C with endurance of 5 min.; (60 + 2)°C with
endurance of 10 min. For increase thermal stability of whey proteins and application of more rigid modes
of thermal treatment for the purpose of improvement of microbiological indicators of a ready product enter
apple pectin, which increases thermal stability of whey proteins till 85£90°C without visible flakes. For dairy
and vegetable mixture temperature regime of pasteurization (85+90°C) for 30 min. is accepted [15].

To selection of the optimum regimes applied mathematical methods of planning of experiment [16].

Experimentally was find the optimal ratio of components and the technological process of producing
mousse, in which has homogeneous system with single phase viscous consistency (table 7).

Table 7 — The main characteristics of technological regimes and process conditions

Technological process The main regimes of processes
1 — Preparing of the 1) Quality of raw materials (according to hygienic requirements and
vegetable raw materials | standards, GOST);
2) Preparation of components (according to hygienic requirements and in
accordance with GOST);
3) The degree of dispergating of raw materials (puree and juice);
4) Rational use of waste of fruit raw materials.

2 — Pasteurization Strict control of parameters and regimes of pasteurization
Temperature (85+£90°C);
Endurance 30 min.
3 — Dissolution of 1) Temperature (85+ 2°C); Endurance 50-60 sec.
granulated sugar 2) The degree of crushing of granulated sugar (sieving through sieve with

holes of certain diameter);

3) The degree of dispersion (high degree of dispersion);

4 — Dissolution of edible | I)Temperature (55+ 2°C);

gelatin 2) Not allow to boil

2) The degree of crushing of gelatin (crushing in a porcelain mortar);
3) Quality of gelatin (without lumps, yellowish color, without impurity of
brown grains).

5 — Dispergating and gas- | 1)Temperature (4+ 1°C);

filling 2) Pressure (1 atm);

3) Humidity (to 70%);

4) Superficial tension (75-10—4 N/sq.m);

5) pH (5,39);

6) Duration of whipping, min. (10 min.);

7) Speed of rotation, turn/m (1000 — 3000).

6 — Cooling process of 1) Packing

ready product 2) Storage (4+2°C);

3) Strict control of regimes of cooling process

Date table 7 demonstrates that according to the researches, that joint use has a positive impact to structural,
rheological characteristics and consistency.

Conclusion. Technological approach in new developments and improvements included, as foamers and
stabilizers edible gelatin, possessing not only the foam-forming, water-retaining, stabilizing and jellifying
properties, but also belonging to the natural enter sorbents, capable to bring food contaminants out of an
organism. In connection with this complex research to develop receipts, were carried out, the study of
functional-technological properties and improve the technology of whipped mousses [17-20].

Results of researches of the physical and chemical indicators, nutrition and energy value of all components
of mousse «Apple» give the grounds for a conclusion about that, all ingredients are very valuable, qualitative
and possible to process.
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CY3BE CAPBICYBI HEI'I3IHAEI'I MYCC

Annoramusi. Cy30e capbiCybl HeTi3iHIe «ANMalbDy JeCepT-MYyCCiH Kacay YUIIH KeH TapajfaH JKoHe
Ka31pri Ke3/ie XaJIbIKTBIH SPTYPIi TONTaphl TYTHIHATHIH TaMaK LIHMKi3aTTapsl TaHaaiael. Cy30e capbicybiHaa
250-meH acTaM KOCBUIBICTap aHBIKTAJIFaH, TYTaCTall aliFaHia KYpraK CYTTiH KYpPFaK 3aTTapbIHbIH CapbICyFa
aybicy Aopexeci mamamen 50% kypaiiapl, an cyrreri Kant (96%) men wuHepangap (96%) ToJBIFBIMEH
JICPITIK aybICaJIbl, aKybI3JIbIH aybICYybIHBIH OpTallla JeHreii - 24,3%, maii - 5,5%.

CapbICysIbIK Heri3ri OeloKTapra - KoHE 0-JIaKTO albOyMHHIEP, MMMYHOIIOOYIMHIED KOHE MMpoTeasa-
MENTOH (PaKUMSICHIHBIH KOMIOHEHTTEPI Kipei. AJIMaHbIH KypaMblH/a TaFaMJIbIK TAILIBIKTap, MAKPO JKOHE
MHUKPO3JIEMEHTTep (HATpUi, KaJud, KaJIbLUH, MarHuid, Qocdop, Temip, MapraHel, KYKIipT, aJlOMUHUH,
Oop, BaHaUi, 1O, MBIC, MOJIHMO/ICH, HUKEIb, (DTOpP, XPOM KOHE MBIPHIII), BUTaMuHaep Oap , B1, B2, P,
E), P-xapoTuH, NEeKTHHAEP, KAHTTap, OPraHHKAJbIK KBIIIKBUIAAp koHE T.0. Ooyica, TaHOalFfaH JHMOH
KYpaMBbIH/1a OpraHUKaJIbIK KBIIIKbUIIAP/IbIH (JIMMOH, aJIMa), IIEKTHH/II 3aTTapAblH, KaHTTapabH (3,5% neiiin),
KapoTHHHIH, QUTOHIMATEPIH eIoyip MeJLIepi; AopyMEHAEp - THaMHH, puOOQIaBIH, ACKOPOMH KBIILIKbLIBI
(0,085% neiiin), pyTuH, GpIaBoHOUATAP, KYMapHH TYBIHIBLIAPHI, TAJJAKTYPOH KBIIIKBUIBI, CECKUTEPIICHED,
recrepuanH, SpPUOLUTPUH, SPUAUKTHON Oap.

Tamak xenaTrHi KOOIKTSHIIPTIll )KOHE JaiiblH OHIMHIH KYPBUIbIMbI PETiH/IE KOJIaHbLIFaH.

3eprrey HOTIKenepi OoibIHINA OipiieckeH KOJNAaHy camara, (QHU3MKO-XUMUSIIBIK, KYPBUIBIMIIBIK-
MEXaHUKaJIbIK, COHBIMEH KaTap PEOJIOTHsUIbIK CUIIATTaMasiap MECH )KYHEIITIIKKe OH 9Cep €TETiH/IIr aHBIKTaJJIbI.

ToxipuOeiK xKoIMeH KOMIIOHEHTTEP/IiH YHIIeCIM/Ii apaKaTbIHACKI )KOHE MYCCTBI aTyJIbIH TEXHOJIOTUSLIIBIK
Mpoleci aHBIKTANABI, OHAa Oip (azaimbl TYTKBIP KOHCHUCTEHIMSCHI Oap Oiprekrti kyihe Oap. Capsicy
OCJIOKTapbIHBIH KOOIKTEHY KAaCHETTEpiHE op Typii TYPaKTaHABIPFBILTAPABIH dcepi 3epTTeNal KoHE
TYpaKTaHBIPFBIIITAPbI KOCY 3€PTTEIreH OapIbIK yATiiepae KoOiK TY3iIyiHiH apTaThIHABIFbL, JKeTaTHHHIH
alpBIKIIa CUMaTTaMalapbl aHbIKTaJJIbL.

«AJMaJIbD» MYCCHIHBIH OapJiblK KOMIIOHEHTTEPIHIH (DU3UKAIIBIK-XUMUSUIBIK KOPCETKIIITEPiH, TaFraMJIbIK
KOHE DHEPreTHKANBIK KYHIBUIBIFBIH 3€PTTEYy HOTHKENIEpi OapiblK MHTPETUCHTTEP OTE KYHIBI, YKOFaphl
caralibl XKoHe OJIap/Ibl OHJIEYTe 00JIa bl IETeH KOPBITHIHIBI XKacayFa Heri3 Oepei.

Tyiiingi ce3nep: mycc, cy30e capbiCybl, JecepT, KoOiK, PU3UKAIBIK-XUMHUSIIBIK KOPCETKILITED, TaFaMJIbIK
KYHJIBUIBIK.
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MYCC HA OCHOBE KA3EMHOBOM CbIBOPOTKHA

Annoranus. Jns cozmanus aecepra-mycca «S0J04YHOTO» Ha OCHOBE TBOPOXKHOH CBHIBOPOTKH OBLIO
BBIOpaHO MUILEBOE ChIPHE, ITMPOKO PACIIPOCTPAHEHHOE U YIOTPEOIsieMOe B HACTOSIIEE BPEMSI pa3InYHbIMU
rpynnaMu HacejeHus. B TBOpOXHO# chIBOpoTKe HMACHTHQHUUIUpPOBaHO Oonee 250 coenMHEHUH, B LEIOM
CTENEHb Iepexo/ia CyXUX BELIECTB LIEIBHOIO MOJOKa B CBIBOPOTKY cocTaBiseT okoio 50%, mpu atom
MIOYTH MOJHOCTHIO IEPEXOAUT MOJIOUYHBIN caxap (96%) u MunepanbHble BemecTBa (96%), cpeaHsisi CTeneHb
nepexoa oenkoB — 24,3%, sxxupa — 5,5%.

K OCHOBHBIM K CBIBOPOTOYHBIM O€JKaM OTHOCATCS [3- M O-JIAKTO aJlbOyMUHBI, IMMYHOIJIOOYIMHBI H
KOMIIOHEHTHI TIPOTEa30-NenTOHHOH (ppakiuu. B cocTaBe 1610k IPUCYTCTBYIOT NMUIIEBBIC BOJIOKHA, MAKPO- U
MHUKPORJIEMEHTBI (HATPHi, Kalul, KaJblid, Maraui, gocdop, xeae30, Mapraiel, cepa, allOMHHUHI, 00D,

55



ISSN 2224-5227 6.2021

BaHAJW, WO, MeIb, MOJHMOIEH, HUKeNb, (hTop, XpoM U 1uHK), BuTamuHbl (C, B1, B2, P, E), B-kaporus,
MEeKTUHBI, caxapa, OPraHWYECKHWe KHUCIOTHI W T.J. B JIHMMOHE COAEpKHUTCS 3HAYUTEIHLHOE KOJIHYECTBO
OpPraHWYEeCKUX KHUCIOT (JIMMOHHAsA, sS0JI0YHAs), TIEKTHHOBBIC BeIecTBa, caxapa (mo 3,5%), KapoTwH,
(UTOHLINABI, BATAMUHBI — THAMUH, prbo¢aBuH, ackopOuHoBas kucsora (10 0,085%), pytuH, ¢uiaBoHOH B,
MTPOM3BOJIHBIC KyMapHHa, TATAKTYPOHOBAs KUCIIOTA, CECKBUTEPIICHBI, TeCTICPUANH, SPHUOIUTPUH, SPUTUKTHOIM.

B kauecTBe neHO0OOpa3oBatens U CTPYKTypOoOOpa3oBaTessi TOTOBOTO MPOAYKTA UCIIOIb30BAIN ITHIIECBON
JKeJIaTHH.

[lo pesymbraram wuccieOBaHWH YCTAHOBJICHO, YTO COBMECTHOE HCIIONb30BaHHE S0J0Ka M JIMMOHA
OKa3bIBAET IOJIOKUTEIFHOE BIMSHUE HAa KaUYeCTBEHHBIE, (DM3UKO-XUMHUYECKHE, CTPYKTYPHO-MEXaHHUYECKHE,
a TaKke Ha PEOJOTHUECKHUE XapaKTePUCTHKH U KOHCUCTEHIIHIO.

OKCIIepUMEHTAIBHBIM TIyTEM OBLIO HAWJIEHO ONTHMAIbHOE COOTHOIIEHHE KOMIIOHEHTOB M pa3paboTaH
TEXHOJIOTUYECKUH TPOoIlecC TONYYeHUsT Mycca, B KOTOPOM HMEETCs OJHOPOAHAs cucTeMa ¢ oqHO(a3HOM
BA3KOU KOHCUCTEHIIMEN.

WccrnenoBano BIUsHHWE pa3UYHBIX CTAOMIIM3aTOPOB Ha IMEHOOOPA3yHOIINE CBOWCTBA CHIBOPOTOYHBIX
OETKOB W YCTaHOBJIEHO, YTO J00aBJICHHWE CTAOWIM3aTOPOB YBEIWYMBAECT KPATHOCTH TEHBI BO BCEX
WCCIIEZIOBaHHBIX 00pasiiax, OmpeIeTeHbl OTIINYUTEIbHBIC XapaKTePUCTUKHY KeJIaTuHa.

Pesynbrate! nccnenoBanuii GU3NKO-XUMHYECKUX TIOKa3aTesied, MUIEBOH W SHEPreTHUECKONW IIEHHOCTH
BCEX KOMIIOHEHTOB Mycca «SI0OYHBII Tal0T OCHOBaHHUE CENATh BBIBOJ O TOM, YTO BCE HHTPEUCHTHI OYCHb
LIEHHbIE, KAYECTBCHHBIE U TIOIAI0IINECs IepepadoTKe.

KaroueBble cjioBa: Mycc, TBOPOXKHAsi CBHIBOPOTKA, JECEpT, B30MBaHME, I€HA, (PU3MKO-XUMHUYECKUE
MMOKA3aTeH, MUIICBas [IEHHOCTb.

Information about authors:

Kassymova M.K. — candidate of chemical science, associate professor, M. Auezov South Kazakhstan
state university, Textile and Food Engineering higher school, Shymkent, Kazakhstan; mahabbat 67@mail.
ru; https://orcid.org/0000-0002-4789-7148;

Mamyrbekova A.K. — candidate of chemical science, associate professor, Khoja Akhmet Yassawi
International KazakhTurkish University, Medicine Faculty, 87029244575, Turkistan, B. Sattarkhanov avenue,
29, aizhan.mamyrbekova@ayu.edu.kz, https://orcid.org/0000-0003-2798-9755;

Orymbetova G.E. — candidate of technical science, associate professor, M. Auezov South Kazakhstan
state university, Textile and Food Engineering higher school, Shymkent, Kazakhstan; orim 77@mail.ru
https://orcid.org/0000-0001- 8987-3366;

Kobjasarova Z.I. — candidate of technical science, associate professor, M. Auezov South Kazakhstan
state university, Textile and Food Engineering higher school, Shymkent, Kazakhstan; https://orcid.org/0000-
0001-5419-7484;

Anita Blija — Dr. ing., professor, Department of Nutrition, Latvia University of Agriculture, Jelgava,
Latvia, Blijaa@llu.lv, https://orcid.org/0000-0001-5429-8218.

REFERENCES

[1] Smolnikova F.X. The use of whey in food production / Collection of materials of the XI International
Scientific and Practical Conference 2006 - M.: Publishing complex of MSUPP, 2006. - P. 135-140 (in Russ).

[2] Kurkina O.S. Stabilization of the consistency of functional drinks / O.S. Kurkina // Collection of
reports of the XIV International Forum «Food ingredients of the XXI century». — M., 2013. — P. 105-107 (in
Russ).

[3] Ptichkina N.M. Functional curd masses / N.M. Ptichkina, O.N. Kuznetsova, N.V. Povetkina, and N.S.
Kuzina // Mat. Conf., dedicated to the 119th anniversary of the birth of Academician Nikolai Ivanovich
Vavilov. Vavilov Readings-2006. - Saratov, 2006. - P. 23-26 (in Russ).

[4] Ryabtseva S.A. Changes in the microbiological parameters of whey during processing // Dairy industry.
—2006. - Ne6. -P. 26-27 (in Russ).

[5] Kutuzova E.L. Serum bet / E.L. Kutuzov, S.N. Konovalov // Dairy industry. —2012. — Ne2. — P. 4748
(in Russ).

[6] Plekhanova E.A., Bannikova A.V., Shestopalova N.E., Ptichkina N.M. Whipped dessert based on
whey with dietary fiber // Technics and technology of food production. -2014.-Nel.- P.73-77 (in Russ).

[7] Kassymova M.K., Orymbetova G.E., Kobzhasarova Z.1. The ratio of components in a fermented milk-
vegetable mixture drink // Proceedings of the National Academy of Sciences of the Republic of Kazakhstan,

56



Reports of the Academy of Sciences of the Republic of Kazakhstan

Agrarian Sciences Series, Almaty. Ne6, 2017, pp. 239-242 (in Kazakh).

[8] Frenhani P.B., Burini R.C. Mechanisms of absorption of amino acids and oligopeptides. Control and
implications in human diet therapy// Arq. Gastroenterol. —1999 b. — Vol. 36, Ne 4. — P. 227-237.

[9] Khramtsov A.G. Milk whey / A.G. Khramtsov. - M.: Agropromizdat, 1990. — 240 p.

[10] Phillips G.O. Handbook of hydrocolloids / G.O. Phillips, P.A. Williams. — Second ed. — N.Y;
Wasington: CRC Press BocaRaton Boston, 2009.

[11] Ostroumova T.L. Influence of protein substances on the foaming properties of milk / T.L. Ostroumova,
A.Yu. Prosekov //News of universities. Food technology. - 2007. - No. 2. —P. 43 -46.

[12] Prosekov A.Yu. Influence of the technical characteristics of the rotor-pulsating apparatus on the
structure of the whipped product / A.Yu. Prosekov // Storage and processing of agricultural products. —2005.
-Ne 5. -P. 61-63.

[13] Stanislavskaya E.B. / Development of technology for dessert products based on uv-concentrate of
curd whey. author... dis. can. Sci., Voronezh, 2008.

[14] G.E. Orymbetova, D. Conficoni, M.K. Kassymova, Z.I. Kobzhasarova, E.M. Orymbetov, G.D.
Shambulova. Risk assessment of lead in milk and dairy products// Bulletin of the National Academy of
Sciences of the Republic of Kazakhstan 6 (432) 2018 P. 24-28.

[15] Darykin V.I. Promising technology for processing milk whey / V.I. Darykin // Milk processing. —
2008. — Ne4. — P. 50-51.

[16] Ryabtseva S.A. Changes in the microbiological parameters of whey during processing // Dairy
industry. — 2006. — Ne6. —P. 26-27.

[17] Ruzaeva A.V., Stanislavskaya E.B., Melnikova E.I. Investigation of the possibility of using the
products of membrane fractionation of curd whey in the technology of milk-containing desserts. - Saratov,
2006. - P. 23-26.

[18] Khramtsov A.G. Implementation of innovative technologies for processing milk whey / A.G.
Khramtsov // Milk processing. —2009. — Ne5. — P. 8—11.

[19] Khodyreva Z.R. Stepanova A.A. Development of mousses using fruit and berry raw materials.
Izhevsk, 2006.-P. 141-142.

[20] Sergeev S.Yu. Development of technology for processing curd whey with ultrafiltration on roll-type
apparatus. Publishing complex MSUPP, 2007. - P. 110-113.

57



MEMORY OF SCIENTISTS

29.09.1932 r. -16.09.2021 r.
J.x.H., npoeccop Hurmerona Poza Lllykypraiuesna

HurmeroBa Poza IllykypramueBHa, kotopas 18 meT ObLia 3aBeAyromIel JrabopaTopueil CBEPXYMCTHIX
metamoB MOKD HAH PK, a 3atem — maBHBIM Hay9HBIM COTPYIHHUKOM 3TOH T1a00paTOpHH.

Hurmerosa P.I1I. pomunack 29 centaopst 1932 1. B 1955 r okonumnna xumudeckuit paxynsrer Kazaxckoro
TocynapcrBennoro Yuusepcutera um. C.M. Kupopa. B 1955-1958 r. yuunace B acnupantype MHcTuTyTa
xumuyeckux Hayk AH Ka3CCP mon pykoBoxnctBom akanemuka Kosznosckoro M.T. B 1958-1961 rr. -
cTapmuii 1abopaHT JabopaTopuy aHATMTHIECKON XuMHH. 1962-1966 TT. — MIaAmuil HAyIHBIH COTPYIHUK
nabopaTopuu amManbraMHoOW XUMUU MHCTHTyTa XUMHUYecKHX HayK. 1966-1969.rr. - crapmmii HaydHBIH
COTPY/AHUK J1a00paTOPUU CBEPXUYHUCTHIX METaJUIOB VHCTUTYyTa OpraHU4ecKoro Karaiusa 1 anekrpoxumun AH
Ka3CCP. B 1980 r. P.I1I. HurmeroBa Bo3mitaBmia 3Ty J1a00OpaTOpHUIO U MOCBATHIIA €€ paboTe U Pa3BUTHIO BCIO
KH3Hb, KAK KPYIHBIH CIIEUAIUCT B 00JIACTH (PU3UKO-XMMHUH U TEPMOANHAMMKH amMajibraMHbIx cuctem. P11
HurmeroBa npuHrMaa ydyacTye B IPOBEACHUH BHEIPEHUYECKUX PadOT Ha CBUHLIOBOM 3aBozae UM. Kannnuna,
. UuMkeHT. JluccepTannio Ha COUCKaHME CTENEHU JIOKTOpa XMMHUYECKHX HayK «TepMoguHamMuueckue u
(U3UKO-XMMHUYECKHIE HCCIEIOBAaHNS )KUAKUX CIUIABOB PTYTH ¢ MeTaiuiamu [I-V moarpynn nepuonuueckoi
cuctemsl 3nemenToB» P. III. Hurmerona 3anmutiiia B 1984 r. Ha yueHom cosere MOKD, . Anma-Ara. P.II.
HurmeTtoBoii BriepBble IPOBEAECHO CUCTEMATUYECKOE N3YUEHUE TEPMOIUHAMUYECKUX U (PU3NKO-XUMHUYECKHX
CBOMCTB JIBOWHBIX M TPOHHBIX (22 cHCTEMBI) aMaJIbTaMHBIX CUCTEM C UCIIOIb30BaHUEM OOJIBIIOTO KOJUYECTBA
(U3UKO-XMMHUYECKUX METOJOB HcCcienoBaHus. V3ydeHbl TepMOOMHAMHYECKUE CBOMCTBA pa30aBICHHBIX
KUJKUAX aMalibraM KaJMMs, WHOUSl, CBUHIIA, OJIOBA, BUCMYTAa, LMHKAa Ipu Temmeparypax 25-200°C.
YcraHoBIEHA 3aBHCUMOCTh TEPMOJMHAMHUYECKUX M (PU3MKO-XMMHUYECKHUX CBOWMCTB JKUAKHMX aMallbl'aM OT
MOJIOKEHHUS METAJIOB B IEPHOAMYECKON CHUCTEME 3JIEMEHTOB, YTO MO3BOJMJIO NMPOrHO3MPOBATh CBOICTBA
elle HEeM3yYeHHbIX cHUcTeM. Ha OCHOBaHMH MNOJIyYEHHBIX TEPMOAMHAMHMYECKHX IaHHBIX amajiblaMHBIX
CHCTEM YCTaHOBJICHBI KPUTEPHHU MOBEJCHNUS MHOTOKOMIIOHEHTHBIX aMajblaM B JJIOMUHECLEHTHBIX JIaMIlax.
B 1992 1. P1I. HurmeroBa momyumia 3Banue npodeccopa. P.II. Hurmerooit omybmmukoBano oxono 200
Hay4yHBIX CTaTei U MOATOTOBJIECHO COBMECTHO C I.T.H. Kozunbim JI.®. 7 kanauaaroB xumuueckux Hayk. P.III.
HurmeroBa paborana ydeHbIM cekpeTapeM aucceprarmonHoro copera MOKD. Komnern coxpanunm o Heit
aMsITh, KaK O MPUHLIUIINAIBHOM YYCHOM U OT3bIBUNBOM UEIIOBEKE.
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