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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 β- and α-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), β-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: x1 - temperature during whipping, C; x2 - 
duration, x3 - rotation frequency of the stirrer, s – 1. The criteria for evaluating various factors for the whipping 
process were selected: Y1 - whipping, %; Y2 - foam existence time, s. In the course of the mathematical 
differentiation, the optimal values for the whipping process were obtained: temperature 34.50C, whipping 
time 149.6 s, rotation frequency of the stirrer 3.15 s–1 [5].

Results and discussion. The processes of receiving whey various, but we used fermentative method: We 
heat 3 liters of milk till 350C, hold for 5 min, add 6 ml of CaCl2 (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 
product

рH Titrate acidity, 
0Т

Density, kg/
m3

Freezing 
temperature0C

Thermo 
stability

Degree of 
purity

Fat, g Protein,g

Whole 
milk

6,52 18 1029 -0,520 I I 3.62 3,28

GOST 6,1-6,79 16-22 1027-1033 -0,520 I-II I-III 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 рH Titrate acidity, 0Т Density, kg/m3 Solid, % Fat, g Protein, g Lactose, g

Caseic whey 5,8 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 4,9
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, °С 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 250C 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 
stabilizers 

Temperature, °С Frequency rate 
of foam, %

Stability of foam, min. Time of beating, 
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, 

°С
Frequency rate 
of foam, %

Stability of foam, min. Time of 
beating, min

Structure

- 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).

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 
vegetable  raw materials

1) Quality of raw materials (according to hygienic requirements and
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 
granulated sugar

1) Temperature (85± 2°C); Endurance 50-60 sec.
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 
gelatin

1)Temperature (55± 2°C);
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-
filling

1)Temperature (4± 1°С);
2) Pressure (1 atm);
3) Humidity (to 70%);
4) Superficial tension (75∙10–4 N/sq.m);
5) рН (5,39);
6) Duration of whipping, min. (10 min.);
7) Speed of rotation, turn/m (1000 – 3000).

6 – Cooling process of 
ready product

1) Packing
2) Storage (4+2оС);
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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СҮЗБЕ САРЫСУЫ НЕГІЗІНДЕГІ МУСС

Аннотация. Сүзбе сарысуы негізінде «Алмалы» десерт-муссін жасау үшін кең таралған және 
қазіргі кезде халықтың әртүрлі топтары тұтынатын тамақ шикізаттары таңдалды. Сүзбе сарысуында 
250-ден астам қосылыстар анықталған, тұтастай алғанда құрғақ сүттің құрғақ заттарының сарысуға
ауысу дәрежесі шамамен 50% құрайды, ал сүттегі қант (96%) мен  минералдар (96%) толығымен
дерлік ауысады, ақуыздың ауысуының орташа деңгейі - 24,3%, май - 5,5%.

Сарысулық негізгі белоктарға β- және α-лакто альбуминдер, иммуноглобулиндер және протеаза-
пептон фракциясының компоненттері кіреді. Алманың құрамында тағамдық талшықтар, макро  және 
микроэлементтер (натрий, калий, кальций, магний, фосфор, темір, марганец, күкірт, алюминий, 
бор, ванадий, йод, мыс, молибден, никель, фтор, хром және мырыш), витаминдер бар , B1, B2, P, 
E), β-каротин, пектиндер, қанттар, органикалық қышқылдар және т.б. болса, таңдалған лимон 
құрамында органикалық қышқылдардың (лимон, алма), пектинді заттардың, қанттардың (3,5% дейін), 
каротиннің, фитонцидтердің едәуір мөлшері; дәрумендер - тиамин, рибофлавин, аскорбин қышқылы 
(0,085% дейін), рутин, флавоноидтар, кумарин туындылары, галактурон қышқылы, сескитерпендер, 
гесперидин, эриоцитрин, эридиктиол бар.

Тамақ желатині көбіктендіргіш және дайын өнімнің құрылымы ретінде қолданылған.
Зерттеу нәтижелері бойынша бірлескен қолдану сапаға, физико-химиялық, құрылымдық-

механикалық, сонымен қатар реологиялық сипаттамалар мен жүйелілікке оң әсер ететіндігі анықталды. 
Тәжірибелік жолмен компоненттердің үйлесімді арақатынасы және муссты алудың технологиялық 

процесі анықталды, онда бір фазалы тұтқыр консистенциясы бар біртекті жүйе бар. Сарысу 
белоктарының көбіктену қасиеттеріне әр түрлі тұрақтандырғыштардың әсері зерттелді және 
тұрақтандырғыштарды қосу зерттелген барлық үлгілерде көбік түзілуінің артатындығы, желатиннің 
айрықша сипаттамалары анықталды.

«Алмалы» муссының барлық компоненттерінің физикалық-химиялық көрсеткіштерін, тағамдық 
және энергетикалық құндылығын зерттеу нәтижелері барлық ингредиенттер өте құнды, жоғары 
сапалы және оларды өңдеуге болады деген қорытынды жасауға негіз береді.

Түйінді сөздер: мусс, сүзбе сарысуы, десерт, көбік, физикалық-химиялық көрсеткіштер, тағамдық 
құндылық.
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МУСС НА ОСНОВЕ КАЗЕИНОВОЙ СЫВОРОТКИ

Аннотация. Для создания десерта-мусса «Яблочного» на основе творожной сыворотки было 
выбрано пищевое сырье, широко распространённое и употребляемое в настоящее время различными 
группами населения. В творожной сыворотке идентифицировано более 250 соединений, в целом 
степень перехода сухих веществ цельного молока в сыворотку составляет около 50%, при этом 
почти полностью переходит молочный сахар (96%) и минеральные вещества (96%), средняя степень 
перехода белков – 24,3%, жира – 5,5%.

К основным к сывороточным белкам относятся β- и α-лакто альбумины, иммуноглобулины и 
компоненты протеазо-пептонной фракции. В составе яблок присутствуют пищевые волокна, макро- и 
микроэлементы (натрий, калий, кальций, магний, фосфор, железо, марганец, сера, алюминий, бор, 
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ванадий, йод, медь, молибден, никель, фтор, хром и цинк), витамины (С, В1, В2, Р, Е), β-каротин, 
пектины, сахара, органические кислоты и т.д. В лимоне содержится значительное количество 
органических кислот (лимонная, яблочная), пектиновые вещества, сахара (до 3,5%), каротин, 
фитонциды; витамины – тиамин, рибофлавин, аскорбиновая кислота (до 0,085%), рутин, флавоноиды, 
производные кумарина, галактуроновая кислота, сесквитерпены, гесперидин, эриоцитрин, эридиктиол.

В качестве пенообразователя и структурообразователя готового продукта использовали  пищевой 
желатин.

По результатам исследований установлено, что совместное использование яблока и лимона 
оказывает положительное влияние на качественные, физико-химические, структурно-механические, 
а также на реологические характеристики и консистенцию. 

Экспериментальным путем было найдено оптимальное соотношение компонентов и разработан 
технологический процесс получения мусса, в котором имеется однородная система с однофазной 
вязкой консистенцией.

Исследовано влияние различных стабилизаторов на пенообразующие свойства сывороточных 
белков и установлено, что добавление стабилизаторов увеличивает кратность пены во всех 
исследованных образцах, определены отличительные характеристики желатина. 

Результаты исследований физико-химических показателей, пищевой и энергетической ценности 
всех компонентов мусса «Яблочный» дают основание сделать вывод о том, что все ингредиенты очень 
ценные, качественные и поддающиеся переработке.

Ключевые слова: мусс, творожная сыворотка, десерт, взбивание, пена, физико-химические 
показатели, пищевая ценность.
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Нигметова Роза Шукургалиевна, которая 18 лет была заведующей лабораторией сверхчистых 
металлов ИОКЭ НАН РК, а затем – главным научным сотрудником этой лаборатории. 

Нигметова Р.Ш. родилась 29 сентября 1932 г. В 1955 г окончила химический факультет Казахского 
Государственного Университета им. С.М. Кирова. В 1955-1958 г. училась в аспирантуре Института 
химических наук АН КазССР под руководством академика Козловского М.Т.  В 1958-1961 гг. - 
старший лаборант лаборатории аналитической химии. 1962-1966 гг. – младший научный сотрудник 
лаборатории амальгамной химии Института химических наук. 1966-1969.гг. - старший научный 
сотрудник лаборатории сверхчистых металлов  Института органического катализа и электрохимии АН 
КазССР. В 1980 г. Р.Ш. Нигметова возглавила эту лабораторию и посвятила ее работе и развитию всю 
жизнь, как крупный специалист в области физико-химии и термодинамики амальгамных систем. Р.Ш. 
Нигметова принимала участие в проведении внедренческих работ на свинцовом заводе им. Калинина, 
г. Чимкент. Диссертацию на соискание степени доктора химических наук «Термодинамические и 
физико-химические исследования жидких сплавов ртути с металлами II-V подгрупп периодической 
системы элементов» Р. Ш. Нигметова защитила в 1984 г. на ученом совете ИОКЭ, г. Алма-Ата.  Р.Ш. 
Нигметовой впервые проведено систематическое изучение термодинамических и физико-химических 
свойств двойных и тройных (22 системы) амальгамных систем с использованием большого количества 
физико-химических методов исследования. Изучены термодинамические свойства разбавленных 
жидких амальгам кадмия, индия, свинца, олова, висмута, цинка  при температурах 25-200оС. 
Установлена зависимость термодинамических и физико-химических свойств жидких амальгам от 
положения металлов в периодической системе элементов, что позволило прогнозировать свойства 
еще неизученных систем. На основании полученных термодинамических данных амальгамных 
систем установлены критерии поведения многокомпонентных амальгам в люминесцентных лампах. 
В 1992 г. Р.Ш. Нигметова получила звание профессора. Р.Ш. Нигметовой опубликовано около 200 
научных статей и подготовлено совместно с д.т.н. Козиным Л.Ф. 7 кандидатов химических наук. Р.Ш. 
Нигметова работала ученым секретарем диссертационного совета ИОКЭ. Коллеги сохранили о ней 
память, как о принципиальном ученом и отзывчивом человеке.

Сотрудники и коллеги.

MEMORY OF SCIENTISTS
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