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Таблица 2 – Содержание молочнокислых микроорганизмов в исследуемых продуктах 

 

 

 
 

 

 
 

 

По результатам таблицы 2 можно от-

метить, что высокое содержание микроорга-
низмов обнаружено в бионапитке № 1, кото-

рое составило 5000*103 КОЕ/г (см3), в осталь-

ных бионапитках количество микроорганиз-
мов меньше. 

Заключение 

Наиболее перспективны в организации 
диетического питания кисломолочные про-

дукты, являющиеся источником живых клеток 

микроорганизмов, которые участвуют в мик-

роэкологии желудочно-кишечного тракта че-
ловека. Благоприятное влияние микроорга-

низмов-пробиотиков на здоровье людей 

проявляется разноплановыми положительны-
ми эффектами, звеньями механизма, которые 

в целом характеризуются как пробиотическое 

воздействие [5]. 
Таким образом, в результате исследова-

ния было определено содержание полезных 

микроорганизмов в бионапитках на основе 

верблюжьего молока, что позволило разрабо-

тать технологии молочных продуктов с опти-

мальной пищевой ценностью. 
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OBTAINING CHEESE BRYNZA WITH CARROT 
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(1M.Auezov South-Kazakhstan State University, Kazakhstan, Shymkent city) 
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The article is devoted to the problem of expanding of assortment of brine cheeses with low caloric 

content. The solution of the problem is proposed by developing a technology of cheese brynza with 

vegetable fillers. A recipe and technology for cheese brynza with carrot was developed with optimal ratio 

of 90:10. Experimental samples of cheese brynza with the vegetable filler were obtained. Physical and 

chemical and sensory indicators of the prepared cheese samples are determined. By means of scanning 

electronic microscope an elemental composition of obtained samples of brynza is determined.  

 

Keywords: brynza, carrot, technology, filler, cheese, brine, milk. 
 

 

Наименование  Молочнокислые микроорганизмы, КОЕ/г (см3), не менее 

Норма по НД Результаты  

Бионапиток №1   1000*103 5000*103 

Бионапиток №2  1000*103 3700*103 

Бионапиток №3 1000*103 4000*103 

Бионапиток №4 1000*103 3600*103 
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http://www.sciencedirect.com/science/referenceworks/9780123744074
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ПОЛУЧЕНИЕ СЫРА БРЫНЗЫ С МОРКОВЬЮ 
 

Б.Т. АБДИЖАППАРОВА1, Н.С. ХАНЖАРОВ1, Г.Э. ОРЫМБЕТОВА1, Б.М. ХАМИТОВА1 

 

(1Южно-Казахстанский государственный университет им. М.Ауэзова, Казахстан, Шымкент) 

E-mail: bahyt_04@mail.ru 

 

Статья посвящена проблеме расширения ассортимента рассольных сыров с понижен-

ной калорийностью. Решение проблемы предложено путем разработки технологии сыра 

брынзы с овощными наполнителями. Разработана рецептура и технология сыра брынзы с 

морковью с оптимальным соотношением 90:10. Получены опытные образцы брынзы с овощ-

ным наполнителем. Установлено оптимальное соотношение брынзы и моркови. Определены 

физико-химические и органолептические показатели изготовленных образцов сыра. С по-

мощью растрового электронного микроскопа определен элементный состав полученных 

образцов брынзы.  

 

Ключевые слова: брынза, морковь, технология, наполнитель, сыр, состав, рассольный, 

молоко. 

 

СӘБІЗ ҚОСЫЛҒАН БРЫНЗА ІРІМШІГІН АЛУ  
 

Б.Т. АБДИЖАППАРОВА1, Н.С. ХАНЖАРОВ1, Г.Э. ОРЫМБЕТОВА1, Б.М. ХАМИТОВА1 
 

(1М.Әуезов атындағы Оңтүстік Қазақстан Мемлекеттік Университеті, Шымкент, Қазақстан) 

E-mail: bahyt_04@mail.ru 

 

Мақала калориялық құндылығы төмен тұздық ірімшіктердің ассортиментін кеңейту 

мәселесіне арналған. Өсімдік толтырғыштары қосылған брынза ірімшігінің технологиясын 

жасау арқылы бұл мәселенің шешілуі ұсынылған. Сәбіз қосылған брынза ірімшігінің рецеп-

турасы мен технологиясы жасалынған оңтайлы ара қатысы 90:10. Тәжірибе жүзінде өсімдік 

толтырғыштары қосылған брынза ірімшігінің үлгілері алынған. Сәбіз бен брынзаның тиімді 

мөлшерлері анықталған. Дайындалған ірімшік үлгілерінің физика-химиялық және органолеп-

тикалық көрсеткіштері анықталған. Растрлік электронды микроскоптың көмегімен дайын-

далған брынза үлгілерінің элементтік құрамы анықталған. 

 

Негізгі сөздер: брынза, сәбіз, технология, толтырғыш, ірімшік, құрамы, тұздық, сүт. 

 

Introduction 
Cheese products are becoming increasingly 

popular among consumers. The number of 

research and technological developments aimed at 
improving the range of cheeses and cheese 

products has increased significantly last days. 

Brynza is a cheese with a delicate or mild dense 

texture and moderately expressed cheese and salty 
taste.  The taste and consistency of the product are 

stipulated by the original technology. It is pro-

duced from pasteurized cow, goat and sheep milk 
with the adding lactic acid starter streptococci and 

sticks, calcium chloride and following rennet 

coagulating [1]. The cutting surface is smooth, 
uniform, with a small quantity of eyes. 

Brynza is considered to be the most useful 

of all types of cheese, it is rich in B group 

vitamins, A, E, trace elements, as well as 

minerals: potassium, calcium and fluorine salts. In 
addition, brynza is a valuable source of protein. 

According to the content of calcium, which 

is necessary for the bones and teeth of each 
person, brynza exceeds whole milk and cottage 

cheese. It should be noted that the calcium con-

tained in the cheese is fully absorbed by the body, 

so 70-100 grams of this product can provide the 
body's daily need for this microelement. In 

addition, brynza improves digestion and inhibits 

the development of putrid bacteria in the intestine.  
Scientific research for brynza is devoted to 

the study of its rheological properties, the 

influence of packaging on its maturation and 
preservation, as well as its enrichment by intro-

ducing a complex of vitamins and vegetable base.  

So, Zelensky V. A. and Korotkiy I. A. 

researched peculiarities of maturation of soft brine 

mailto:bahyt_04@mail.ru
mailto:bahyt_04@mail.ru
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cheeses in plastic wrap (Armenianbrynza, 

Ossetian cheese). The use of polymer film during 
maturation and storage of the studied types of 

cheeses contributed to the preservation of the 

product, significantly reduced its shrinkage [2]. 

The authors found that the maturation and storage 
of the studied cheeses in the polymer film activate 

biochemical and microbiological processes and 

contribute to an increase in nitrogen fractions, as 
well as a longer preservation of their organoleptic 

characteristics. 

Derevyanko N. P. and Semenova A.D. 

investigated production of brynza with addition of 
a vitamin complex (a, E, B1, B2, B6, B12, C, folic 

acid, rutin, nicotinamide). The authors studied the 

features of the preliminary preparation of com-
ponents for the production of brine cheese and the 

method of adding vitamins. It is established that 

organoleptic properties of brynza with a vitamin 
complex do not differ from standard require-

ments, and introduction of a vitamin complex 

improves sensory characteristics of brynza. It is 

shown that the vitamin complex has a positive 
effect on the separation of serum from cheese [3]. 

Skulskaya I.V. and Tsisaryk O.I. inves-

tigated the effect of partial replacement of sodium 
chloride with potassium chloride in the amount of 

20 and 30% and the use of a bacterial preparation 

of direct application of Fresh-Q (Chr.Hansen, 
Denmark), which inhibits the development of 

yeast and mold on the organoleptic and structural-

mechanical properties of sheep's milk cheese. 

According to the results of the analysis it was 
determined that the partial replacement of salt has 

a positive effect on the formation of organoleptic 

characteristics of taste, smell and consistency. 
When using the bacterial preparation Fresh-Q, the 

formation of a pronounced creamy taste in the 

experimental samples of cheese is observed. The 

consistency of all samples of cheese turned out to 
be homogeneous, slightly brittle, but not fragile, 

that is, corresponding to the requirements of the 

current regulatory documentation. The expe-
diency of the use of the bacterial preparation 

Fresh-Q and partial replacement of sodium 

chloride with potassium chloride to improve such 
indicators as chewing, cohesion and elasticity 

and, in turn, a decrease in the resistivity and hard-

ness in the manufactured cheese is proved. The 

best results were observed in samples with 20% 
potassium chloride substitution and Fresh-Q [4]. 

Sysoeva M. G. and others developed the 

technology of cheese product "Brynza" with 
applying of amaranth flour (figure 1.8) [5].  

It is known that the amino acids of 

amaranth flour are better balanced than wheat 
flour.  Biological value of amaranth grain proteins 

is 15-18 % higher than that of wheat [6-9]. A 

unique feature of the lipid composition of ama-

ranth flour is the presence of antioxidant squalene, 
as well as phytosterols, phospholipids and other 

compounds with biological activity. From mineral 

substances it is rich in calcium, potassium, 
magnesium, phosphorus, iron, vitamins Bi, B2, 

B9, C, PP, E, H [7]. Amaranth flour has a high 

water-holding capacity, so in the production of 

soft cheese it is advisable to use it as a natural 
thickener and stabilizer. 

Amaranth flour with high protein content, 

amaranth flour of 1st grade and fat-free oilseed 
meal were used. The influence of the mass frac-

tion of amaranth flour in the plant-milk mixture 

on the duration of protein coagulation, the 
dynamics of acidity increase in the cheese mass 

was studied. The best organoleptic characteristics 

had a cheese product at a dosage of amaranth flour 

with a high protein content of 2.5 %. It is esta-
blished that within 9 days of storage the product 

by organoleptic and microbiological indicators 

met the established requirements. Using of 
amaranth flour with high protein content as a 

vegetable component in the production of cheese 

products is advisable, as there is a positive impact 
on the economic performance of production and 

nutritional value of the finished product. 

Vegetables are applied in technology of 

soft cheeses and cheese products in view dry 
powder, i.e. topinambour, sterilized puree, i.e. 

carrot[10]. 

Blehjzi Nejl D. and others have developed 
a method for the manufacture of cheese and 

cheese products, which allows preserving the 

organoleptic and physical properties of cheese 

during its long-term storage, as well as reduce the 
time of the technological process of cheese and 

reduce its cost. The method includes the following 

stages: a) concentration of milk or reduced milk 
powder concentrate having a pH adjusted to the 

approximately level of 5.0 to 6.8, by ultrafiltration 

and diafiltration to obtain a retentate; b) adding a 
protein concentrate or isolate to mentioned 

retentate; c) heating the mixture to obtain a 

uniform consistency. This method does not 

require bacterial fermentation to obtain the 
optimal pH or consistency of the desired cheese, 

milk coagulating enzyme. The method is fast and 

takes less than 30 minutes [11].   
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At the same time, the issue of reducing the 

caloric content of cheese is relevant, which can be 
solved by replacing the milk base with plant 

components. In the conditions of the Turkestan 

region, the development of new types of cheese 

with the introduction of local vegetable raw 
materials as an additive is relevant. 

Objects and methods of research 

In accordance with the task, experimental 
studies were carried out in the laboratories of the 

Department of Food engineering, the regional 

laboratory of engineering profile "Structural and 

biochemical materials" of M. Auezov South 
Kazakhstan State University. Cheese brynza with 

vegetable filler carrots was chosen as the object of 

study.  
Materials 

Cow's milk, calcium chloride, Meito 

enzyme and carrots were applied to brynza. 
Milk for production brynzashould have a 

clean taste and smell, to be without outsiders, not 

peculiar to fresh milk flavors and smells. In 

appearance and consistency, it should be a homo-
geneous liquid without sediment and flakes, color 

from white to slightly yellow. Raw milk possess 

by peculiar physical-chemical and hygienic 
characteristics.  

Calcium chloride. The addition of calcium 

chloride in pasteurized milk is a mandatory 
operation, since pasteurized milk slowly coagu-

lates under the action of milk-clotting enzymes 

and does not form a dense clot, whey from cheese 

grains is poorly separated. At pasteurization a part 
of calcium salts passes from the soluble to the 

insoluble state. Calcium chloride to a certain 

extent restores the original salt composition of 
milk, broken during pasteurization, and improves 

rennet coagulation of milk.  

Carrotroots should have a cylindrical or 

elongated-conical shape, smooth surface, delicate, 
juicy consistency of pulp, orange-red or intense 

orange color with a brightly colored core, a well-

expressed flavor, preserved in the finished 
product.   

Plant milk-converting enzyme Meito 

(pepsin) (Japan) is a specific protease, which in its 
amino acid composition is identical to the veal 

rennet enzyme. But Meito at the same time does 

not contain animal and chemical components, 

which favorably affects the shelf life and taste of 

cheese.It is produced by fermentation and further 

drying of plant edible fungus Mucorpusilus and 
Misogmiehei. Proteases enzymes from fungi clot 

milk to form a curd [12, 13].  

The enzyme is included in the RF national 

standard - GOST 52686-2006 "Cheese. General 
specifications». 

Normative documentation 

The following modern methods to 
determine the characteristics of raw materials and 

finished products were applied: 

- GOST R 53104-2008 "Method of 

organoleptic evaluation of the quality of public 
catering products»; 

- GOST 3622-68 “Milk and dairy products. 

Sampling and preparation for testing”; 
- GOST 3626-73 “Milk and dairy products. 

Methods for determination of moisture and dry 

matter”; 
- GOST 3628-78 “Dairy products. Methods 

of sugar determination; 

Devices 

The following devices to determine the 
characteristics of raw materials and finished 

products were applied: 

- milk analyzer "Clever-2" - to determine 
the temperature, SOMO, fat, protein and density 

of cow's milk; 

- scanning electron microscope (SEM) – for 
analysis elemental composition of researched 

product [14]. 

Technological scheme  

The technological process of preparation of 
brynza consists of the following operations: 

- preparation milk for cheese production: 

quality control and sorting of milk; reservation of 
milk; milk maturation; normalization; heat treat-

ment; vacuum treatment; ultrafiltration of milk; 

- preparation of milk for coagulation: 

introduction of calcium chloride into milk; 
introduction of potassium or sodium nitrate into 

milk; application of bacterial starter cultures and 

concentrates;  
- production and processing of clot: 

coagulation of milk; processing of clot and cheese 

grain; 
- molding the cheese; cheese self-pressing; 

cheese salting; ripening of cheese [15-17]. 

Results and discussion 
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milkcarrots 

 

control of quality                                                  inspection and sorting 

 

normalization                                                                   washing  

 

pasteurization                                                                    washing 

 

ultrafiltration                                                                     peeling 

 

entering СаCl2, Meito enzyme                                       crushing 

 

coagulation of milk(28...33 0С, 40...70 min) 

 

treatment of clot (cutting on cubes by size 15…20 mm and holding during 10…15 min) 

 

 removing of whey (65...70%) 

 

salting (300 g salt for 100 kg milk, holding  25...30 min)) 

 

cheese molding 

 

self-pressing (4...5 h at15...16 0C) 

 

salting (18...20 %-th solutionof brine,10...12 0С, 5-7 days) 

 

holding in 18%-thsolutionof brine (13...15 days, 8-120С ) 

 

 maturation in 18%-thsolution of brine  (8-100С)  

 

packing 

 

storage in cooled view 

 

Figure1 -Technological scheme of cheese brynza with carrots. 

 

The results of the study of physical and chemical parameters of cow milk on the analyzer "Clover-
2" are shown in table 1. 
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Table 1 – Physical-chemical indicators of cow milk 

 

Temperature 10,0ºС 

SOMO 7,6 % 

Fat 3,2% 

Protein 3,0%, 

Density 1027 kg/m3 

 

The developed technological scheme for 
the production of cheese brynza with the vege-

table filler is shown in figure 1. 

All experimental samples of cheese brynza 
with carrots were exposed to organoleptic analysis 

on such indicators as appearance, taste, consis-

tency and smell (aroma). 5 tasters participated in 

sensory evaluation. The tasting was conducted in 
compliance with all accepted norms [18] and GOST 

R 53104-2008 "Method of organoleptic evaluation 

of the quality of products for public catering".  

Initially, the organoleptic characteristics of 
the cheese with the vegetable filler were deter-

mined in order to determine the optimal amount 

of carrots. For this purpose, the ratio of the cheese 
mixture and the vegetable filler in the ratio from 

98:2 to 80:20% was varied. At the ratio of brynza 

and carrots 90:10 there are high values of all 

organoleptic characteristics. Organoleptic charac-
teristics of brynza with carrots at a ratio of cheese 

mass and carrots 90:10 are shown in table 2. 

 
Table 2 – Sensory indicators of cheese brynza with carrots 

 

Name of 

product 

Sensory indicators 

appearance taste consistency smell, aroma 

Brynza with 

carrot 

Round flattened bar. 

A homogeneous mass 

with a creamy color 

and orange inclusions 

Clean, sour milk, 

with a slight taste of 

carrots 

Soft plastic, slightly 

brittle. Few quantity 

of small eyes 

Moderately 

expressed 

cheese 

 

The values of physical and chemical 

parameters and energy value of the cheese with 

the vegetable filler are given in tables 3 and 4. As 
can be seen from table 3, obtained samples of 

brynzawith the vegetable filler contain more 

moisture, less protein and fat, which is explained 

by the partial replacement of raw milk by carrots. 

 

Table 3 - Physical-chemical parameters of brynza with carrots 

 

Determined component 
Experimental data, % Reference data, % [19] 

Brynza with carrots Brynza from cow milk 

Moisture, % 53,0 52,0 

Proteins, % 17,1 17,9 

Fats, % 17,5 20,1 

Carbohydrates, % 5,0 - 

Ash, % 7,4 8,0 

 

Table 4 – Energetic value of brynza with carrots 

 

Product Energetic value, kJ/kcal 

Brynza with carrots 1029,58/245,9 

 
At comparisona reference data of caloric 

content of brynza from cow's milk-260 kcal [19] 

with experimental data it can be concluded that 
the energy value of the samples is below. 

By means of scanning electron microscope 

an elemental composition of brynza with vegetable 

fillers is determined (figure 2). As it seen from 

results of analysis there are such minerals as 

sodium, magnesium, phosphorus, potassium and 
calcium in sufficiently great quantities. 
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Figure 2 - Electronic view of the brynza with carrots, its X-ray spectrum and results of processing 

 

Conclusions 
1. The technology of production of brine 

cheese brynza with carrot is developed.  

2. Experimental samples of cheese brynza 

with carrot as a vegetable filler represent a round 

flattened bar, on a section - a homogeneous mass 
of cream color with orange inclusions. Taste is 

sour milk, with a little taste of carrot. Smell is mild 

cheese. The consistency is soft, plastic, slightly 
brittle. 

3. The formulation of brynza with vege-

table fillers was developedon the basis of orga-

noleptic analysis: the optimal ratio of cheese mass 
and carrot - 90:10. 

4. In comparison with traditional brynza the 

received samples are differed in the reduced 
caloric content.  

5. By means of scanning electron micro-

scope the elemental composition of brynza with 
vegetable fillers was determined.  

6. The actual issue is the decreasing calorie 

content of cheese can be solved by the repla-

cement of a dairy basis by vegetable components.  
7. In the development of new types of 

cheese in southern Kazakhstan it is advisable to 

use local vegetable raw materials. For cheese, it is 
better to use vegetable fillers which are well 

combined with the taste of cheese.  
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Мақалада жануарлардың организміне қорғасын тұздарының әсері  анықталды. Зерттеу 

кезінде жануарларға азықтық қоспаларға токсикантты қосып беру кезіндегі әсері анықталды. 

Улану кезінде бaуыр мен ұйқы безi қызметiнiң бұзылуына байланысты липаза мөлшерiнің 

260%-ға жоғарлағаны, сонымен бірге аминотрансфераза ферментерінің деңгейінің 2,5 есе aрт-

қaндығы бaйқaлды. Бұл өз кезегінде цитoлoгиялық үдерiстердiң күшейгенiн, белoк синтезiнiң 

төмендегенiн және зат алмасудың тасмалдануының бұзылғандығын көрсетедi. Азықтық 

қоспаларға сорбенттер қосып беру кезінде, алынған көрскетіштердің біршама 41-58%-ға дейін 

қалпына келгенін байқаймыз. 

 

Негізгі сөздер: ас қорыту жолы, мочевина, қан, өт, токсиканттар, ферменттер. 
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