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USE SUNFLOWER OIL PRODUCED BY JSC «SHYMKENTMAY» AT 
THE DEVELOPMENT OF TECHNOLOGY OF EMULSION PRODUCT

A bstract. On the basis of the conducted researches on factors of formation of consumer properties of emulsion 
products, recipes and technology of low-calorie emulsion sauces have been developed.

On the basis carried out of the studies the factors of the formation of consumer properties of emulsion products 
of special purpose, recipes and technology for obtaining low-calorie emulsion sauces were developed.

The expediency and effectiveness of the use of deodorized refined vegetable oils of JSC "Shymkentmai" were 
substantiated.

An organoleptic evaluation of the experimental emulsion products were carried out in comparison with the 
traditional ones, which were evaluated according to the following parameters: appearance, consistency, odor and 
taste. It has been established that a o f fat content 35% emulsion product on the basis of sunflower oil produced by 
JSC «Shymkentmai» with a plant additive were characterized by a higher value of the total quality index due to the 
delicate taste and absence of foreign flavors.

It is revealed that the calorie content o f the new emulsion product is significantly reduced by reducing the 
prescription amount of vegetable oil, while maintaining high organoleptic parameters. Low amounts of protein in the 
formulations of the new emulsion product should be considered as a positive moment, as emulsion product is a sauce 
that is served to the main dish, including meat, fish and poultry.
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Introduction. The market for fat products is constantly expanding due to new products developed in 
accordance with the latest achievements and recommendations o f the science o f nutrition. Great 
opportunities for the development o f the range o f mayonnaise and mayonnaise sauces are associated with 
an increase in their food value and a decrease in energy value due to a directed change in the formulation 
composition, with the perfection of the fat phase, the introduction of vitamins, minerals, dietary fiber and 
other physiologically functional food ingredients [1-4].

The production of fatty products, including emulsion, for the nutrition o f various population groups 
with a balanced complex o f biologically active substances: lipids, fatty acids, proteins, vitamins and 
minerals, is possible on the basis o f the development o f effective methods for processing vegetable oils 
produced by JSC “Shymkentmai”.

However presently presented at the home market the assortment o f mayonnaises and mayonnaise 
sauces on the basis o f vegetable oils produced by JSC “Shymkentmai” for the healthy eating very were 
limited.

The necessary conditions for the production of emulsion products o f a functional purpose are [5-7]:
- the use o f high-quality vegetable oils, which allow obtaining high-quality products;
- use o f non-traditional types o f emulsifiers (wheat germ);
- the use o f vegetable additives (powder from jid).
In this regard, the development o f new formulas for emulsion sauces with low calorie content is 

topical, since their emulsion nature allows not only to enrich the product with a large number of 
biologically active additives intended for replenishment o f essential substances (essential nutritional

------- 79 -------

https://doi.org/10.32014/2020.2518-1491.26
mailto:mahabbat%2067@mail.ru


News o f  the Academy o f  sciences o f  the Republic o f  Kazakhstan

factors) in the body, but also to reduce caloric content by replacing sugar sweeteners o f plant origin, as 
well as get a tasty product, useful for the health o f all population groups [8-11].

The aim of the work is to study the use o f sunflower refined oil produced by JSC "Shymkentmai" in 
the development o f an emulsion product for functional purposes.

Objects and methods. As research object, the refined and unrefined deodorized oils (produced by 
JSC “Shymkentmai”), emulsive sauce, were chosen.

At the carrying out o f researches applied the generally accepted, standard methods o f determination of  
physical and chemical properties o f raw material and ready products. The colored was determined by the 
method of determination of the colored number with the use o f Lovibond colorimeter according to QOST 
5477-93 [12]. Determination o f viscidity o f the food emulsive systems were carried out on the rotary 
viscometer-stirrer o f " Rheotest -2".

Rheotest is a rotary viscometer-stirrer, suitable for realization o f more exact rheological researches of 
non-newtonian liquids. The test temperature can be regulated a wide range by temperature control. 
Rheotest is characterized the scientifically-reasonable principle o f measuring, and also wide range of 
measuring o f moving tension, speed of change and viscidity [13,14].

The use o f water-fat emulsions is most preferable, since it helps stabilize the physiological functions 
of the human gastrointestinal tract and is easily digestible. In addition, this is one o f the possible ways to 
optimize the fat diet and nutrition structure o f the population o f Kazakhstan at the expense o f developing 
new types o f sauces [15,16].

Results and discussions. When developing the formulations o f the emulsion fat product, as a fat 
basis, were used the refined deodorized and unrefined sunflower oils, produced by JSC “Shymkentmai”.

Organoleptic and physicochemical parameters o f refined deodorized and unrefined sunflower oils are 
given in tables 1 and 2.

Table 1 - Organoleptic characteristics of refined deodorized and unrefined sunflower oils

Indicator name Characteristics of sunflower oil
unrefined sunflower oils Sunflower refined deodorized oil "High 

grade"
Transparency Sediment and light turbidity or «grid» over 

sediment allowed
Transparent without sediment

Smell and taste Characteristic of sunflower oil, without foreign 
smell, smack and bitterness

Without smell, impersonal taste

Table 2 - Physicochemical parameters of refined deodorized and unrefined sunflower oils

Indicator name unrefined sunflower oils Sunflower refined 
deodorized oil "High grade"

Color number, 15Mg of iodine, no more 6
Acid number, mg КОН/g, no more 1,5 0,30
Mass fraction of non-fatty impurities , %, no more 0,05 Absence
Mass fraction of phosphorus-containing substances,%, not more 
than:

Absence

in terms of stearoololeucitin 0,20
in terms of Р2О5 0,018
foam ( qualitative test ) 0,15 Absence
Mass fraction of moisture and volatile substances , %, no more Not standardized 0,10
Flash point of extraction oil, 0С, not less Not standardized Not standardized
Peroxide number, mole of active oxygen / kg, no more Not standardized 4,0
An anisidine number, no more 7,0 3,0

The acidic and peroxidic numbers o f the oil under investigation meet the requirements for the 
permissible levels o f oxidative damage for unrefined oils in accordance with TR 1556-1958-AO-016-2017 
[17].

Due to the complete conformity o f organoleptic and physicochemical parameters o f vegetable oils to 
the characteristics and values recorded in the normative and technical documentation for this type of
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product, the above oils were used for the preparation of experimental and control samples o f mayonnaise 
sauce. It should also be noted that the peroxide number of oils in both cases does not exceed 1.0 mmol 
( /  O) / kg, which indicates a high quality o f raw materials and its suitability for the preparation of  
emulsion products.

Proceeding from the foregoing, the refined deodorized sunflower oil produced by JSC 
"Shymkentmai" is the most preferred raw material for the production o f mayonnaise sauce with improved 
consumer characteristics.

In laboratory conditions samples o f a emulsion product o f fat content o f 35% with used of the refined 
sunflower oil produced by JSC "Shymkentmai" were developed.

An organoleptic evaluation o f the experimental emulsion products were carried out in comparison 
with the traditional ones, which were evaluated according to the following parameters: appearance, 
consistency, odor and taste (table 3).

To assess the organoleptic characteristics o f model compositions o f emulsion product, a 5-point scale 
was used.

Table 3 - Organoleptic quality indices of emulsion product

Indicators An experience Control Average Score
An experience Control

Appearance,
consistency

Homogeneous creamy, with single 
air bubbles

Homogeneous creamy, slightly 
stretched
with single air bubbles

4,99 4

Taste and smell Delicate taste, sour, without 
bitterness, with the smell and 
smack of jid and citric acid

Pleasant, slightly pungent and 
sour taste, with a slight smell and 
taste of unrefined sunflower oil, 
mustard and citric acid

4,98 3,8

Color Bright yellow, homogeneous 
throughout the mass

White, homogeneous throughout 
the mass

5 4,5

Based on the results obtained, emulsion product with a fat content o f 35% based on sunflower oil 
produced by JSC “Shymkentmai” with a vegetable additive is characterized by a higher value o f the total 
quality index due to a delicate taste and the absence o f foreign flavors. The control sample o f mayonnaise 
is perceived more acidic, and notes o f the original oil are felt in the taste.

Physicochemical parameters o f a mayonnaise sauce fat content o f 35% on the basis o f sunflower oil 
produced by JSC “Shymkentmai” with a plant additive (table 4) were studied.

Table 4 - Physical and chemical parameters of the emulsion product of fat content of 35% 
on the basis of sunflower oil produced by JSC "Shymkentmai" with vegetable additive

Indicator name An experience Control

Moisture content, %: 52,5 50,5
Acidity in terms of acetic acid, % 0,35 0,6
Emulsion stability, % undamaged emulsion 100,0 98,0
Effective viscosity at 20°С, Pa*c 13,6 11,8

The data obtained, summarized in tables 3 and 4, indicate that the samples o f products comply with 
GOST R 53590-2009 and GOST 31761-2012 in all respects. It was found that the experimental samples of 
the emulsion product were better in all respects than the control samples.

We analyzed food and energy value o f emulsion product (table 5).

Table 5 - Food and energy value of emulsion product (per 100 g of product)

Indicator name Indicator value
Proteins, g 1,0
БаУ g 35,0
Carbohydrate, g 1,8
Energy value, kkal/100 g 326,2
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Caloric content o f the new emulsion product is significantly reduced by reducing the prescription 
amount o f vegetable oil, while maintaining high organoleptic parameters. Low amounts o f protein in the 
formulations o f the new emulsion product should be considered as a positive moment, as the emulsion 
product is a sauce that is served to the main dish, including meat, fish and poultry [18-20].

The mineral and vitamin composition o f the emulsion product were also determined, which is 
presented in table 6.

Table 6 - Mineral and vitamin composition of the emulsion product

Product name Vitamins, mg/100 g Mineral substance, mg/100 g
А Е P-carotin K Na Ca Mg Fe

Emulsion product 7,0 0,48 4,0 63 513 57 11 0,4

According to the data presented in table 6, it can be concluded that the emulsion product has a 
balanced chemical composition: a reduced amount o f fats; have a positive effect on the physiological 
processes o f the body.

One of the important consumer properties o f food is the safety property.
In accordance with GOST R 53590-2009, mayonnaise and emulsion products should be stored at the 

manufacturer and the consumer in warehouse, commercial refrigerated rooms or refrigerators with air 
circulation, at a temperature not lower than 0 ° С and not higher than 10 ° С. It is not allowed to storage 
mayonnaises and emulsion products in direct sunlight [21].

Decrease in consumer properties o f emulsion product was studied, analyzing the dynamics o f changes 
stability and, organoleptic indices.

To reveal the dynamics o f changes in the quality characteristics o f the developed products, they were 
packaged in polymer cups weighing 250 g and stored at a temperature o f 10 ° C and relative humidity of  
not more than 75% for 45 days. Storage modes were chosen in accordance with the requirements o f GOST 
R 53590-2009, taking into account that 10 0C is the maximum permissible. The dynamics o f change in the 
quantity o f emulsions o f control samples and the developed products is presented in the table 7 and in 
figure.

Table 7 - Physicochemical parameters of experimental and control batches 
of low-calorie products and their change during storage.

Indicator value
Indicator name Control An experience

freshly worked
Emulsion stability, %, undamaged emulsion 98 100
After 20 days storage at temperature of 10 0C
Emulsion stability, %, undamaged emulsion 97 100
After 30 days storage
Emulsion stability, %, undamaged emulsion 95 100
After 45 days storage at a temperature of
Emulsion stability, %, undamaged emulsion 88 98

Analyzing the dynamics presented in figure 1, we can conclude that the emulsion product with jid 
powder and wheat germ flour are more resistant to storage than the comparison samples. Based on the fact 
that according to the norms the emulsion stability is not less than 97%, the shelf life o f the mayonnaise 
with a mass fraction o f fat o f 35% at a temperature o f 10 ° C. Thus, the shelf life o f the emulsion product 
is up to 45 days.

The conducted researches showed that low-calorie sauces, both freshly prepared and stored, obtained 
according to the developed recipes, have high organoleptic and physicochemical parameters.
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■ aii experience

■ control

Effect of the storage time on the emulsion stoichiometry of samples of emulsion products

Conclusion. Based on the studies o f the factors o f formation of consumer properties o f emulsion 
products, recipes and technology for obtaining low-calorie emulsion sauces have been developed.

The expediency and effectiveness o f the use o f deodized refined vegetable oils o f JSC 
"Shymkentmai" is substantiated.

It has been established that emulsion product o f fat content o f 35% on the basis o f sunflower oil 
produced by JSC “Shymkentmai” with a plant additive is characterized by a higher value o f the total 
quality index due to the delicate taste and absence o f foreign flavors. The control sample o f mayonnaise is 
perceived more acidic, and notes o f the original oil are felt in the taste.

It is revealed that the calorie content o f the new emulsion product is significantly reduced by reducing 
the prescription amount o f vegetable oil, while maintaining high organoleptic parameters. Low amounts of  
protein in the formulations o f the new emulsion product should be considered as a positive moment, as 
emulsion product is a sauce that is served to the main dish, including meat, fish and poultry.
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«Ш Ы М КЕН ТМ А Й » АК Ш Ы ГА РА ТЫ Н  K Y m A F b IC  М А Й Ы Н  П АЙДАЛ АНЫ П 
ЭМ У Л ЬС И Я Л ЬЩ  Т ¥ЗД Ы К  ТЕХ Н О Л О ГИ Я С Ы Н  0Н Д Е У

А ннотация. Зерттеу нэтижелерше сэйкес, майонез ешмдершщ нарыгы каркынды дамып келедi деген 
корытындыга келуге болады, алайда белшек сауда ж елш ервде усынылган майонез туздыктарынын 
ассортимента нашар жэне бiркелкi емес, ешмнщ осы тYрiне физиологиялык белсендi ингредиенттердщ 
болуына байланысты тутынушылардын денсаулыгын сактауга багытталган енiмдер жок. Тутынушылардын 
талгамы мен уэждерiн зерттеу казiргi тутынушы табиги ингредиенттер мен диеталык коспалардыц 
артыкшылыктарын жаксы бiлетiндiгiн, курамы бойынша тецгерiмдi жэне пайдалы коспалардан туратын 
енiмге кызынушылык танытатынын жэне майонездщ кунынан герi мундай енiм Yшiн кебiрек телеуге дайын 
екендiгiн керсетп.

Эмульсиялык енiмдердiн тутынушылык касиеттерiн калыптастыру факторлары бойынша жYргiзiлген 
зерттеу непзшде темен калориялы эмульсиялык туздык р е ц е п т а  жэне технологиясы енделдi.

«Шымкентмай» АКнын дезодоризацияланган тазартылган есiмдiк майларын колданудын орындылыны 
мен тиiмдiлiгi негiзделген.

Сырткы тYрi, консистенция, иiс жэне дэм тэрiздi органолептикалык керсеткiштерi бойынша тэж1ри- 
белi Yлгiге багалау жYргiзiлдi. Шымкентмай» АК шыгаратын кYнбаFыс майы непзшде е с ш д к  тектi коспалар 
(жиде унтагы мен бидай ескiнi) косылFан майлылыны 35% болатын эмульсиялык туздык бегде дэмнщ 
болмауы жэне нэзiк дэмнщ аркасында сапанын жиынтык керсеткiшiнiн жоFары мэнiмен сипатталатындыFы 
белгiлендi. Органолептикалык керсетшштердщ узак сакталуы кезiнде кYнбаFыс майынын рецептурадаFы 
мелшерiнiн азаюынын аркасында эмульсиялык туздыктын калориясы едэуiр азаятындыFы айкындалды.
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Жана эмульсияльщ т^здык рецептурасындагы акуыз мелшершщ темен болуы эмульсиялык трдьщ ты  Heri3ri 
ас - ет, балык пен к¥с мэзiрiнде колданылатын салмакты кез деп есептеуге болады.

Динамиканы талдай отырып, жиде ^нтагы мен бидай ескiнi ^ны косылган эмульсия ernMi сактауга 
анаг^рлым тeзiмдi деген корытынды жасауга болады. Нормаларга сэйкес, эмульсиянын т^рактылыгы кем 
дегенде 97%, 10 ° С температурада майонездеп майдын массасы 35%. Осылайша, майонез туздыгынын 
жарамдылык мерзiмi - 45 кунге дейiн. 45 кYн гшщде майонез туздыгынын органолептикалык сипаттамалары 
шамалы eзгередi, б^л олардын жогары кeрсеткiштерiмен расталады.

Жиде ^нтадтардын химиялык к¥рамы зерттелген. Жиде ^нтагы к¥рамында ж етк ш кл  мелшерде суда 
жэне майда еритш витаминдер, сонымен катар минералды элементтер бар.

Тазартылган «Донья» кунбагыс майы негiзiнде майонез соусын жиде ^нтагы мен бидай eскiнi ^нды 
колдану жагдайында мыналарга мYмкiндiк бередi:

- О щ усп к  Казакстанда май жэне май eнiмдерiне с^ранысты арттыру;
- отандык шик1зат негiзiнде пайдалы тамактану Yшiн майонез трдыктарынын тYрлерiн кенейту;
- бидай eмкiнi ^нын эмульгатор ретшде, ал жиде ^нтагын тэттiлендiргiш жэне функционалды 

ингредиент ретiнде пайдалану аркылы функционалды, тeмен калориялы жаппай тугыну eнiмiн алу.
- халыктын тамактануындагы дэрумендер мен минералдардагы тапшылыкты азайту;
- осы eнiмдердiн тугынушылык сипаттамаларынын жаксаруына байланысты майонез соусына 

с^ранысты арттыру.
ТYЙiн сездер: эмульсиялык eнiм, функциялык, кунбагыс майы, тугынушылык к¥ВДылыгы.
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И СП О Л ЬЗО ВА Н И Е П О Д С О Л Н ЕЧ Н О ГО  М АСЛА,
В Ы П У С КА ЕМ О Й  АО «Ш Ы М КЕН ТМ А Й » П РИ  РА ЗРА БО ТКЕ 

ТЕХ Н О Л О ГИ И  ЭМ У Л ЬСИ О Н Н ОГО  ПРОДУКТА

А ннотация. По результатам проведенного исследования можно сделать вывод о том, рынок майонезной 
продукции быстро развивается, однако ассортимент майонезных соусов, представленный в торговых сетях, 
беден и однообразен, отсутствуют продукты, направленные на поддержание здоровья покупателей за счет 
наличия в составе данного вида продуктов физиологически активных ингредиентов. Изучение 
потребительских предпочтений и мотиваций выявило, что современный потребитель хорошо осведомлен о 
пользе натуральных ингредиентов и биологически активных добавок, и заинтересован в продукте, 
сбалансированном по составу и содержащем полезные для здоровья добавки, при этом готов платить за 
такой продукт больше, чем стоимость майонезов, представленных в розничной сети.

На основании проведенных исследований по факторам формирования потребительских свойств 
эмульсионных продуктов разработаны рецептуры и технология низкокалорийных эмульсионных соусов.

Обоснована целесообразность и эффективность применения дезодированных рафинированных 
растительных масел АО «Шымкентмай».

Проведена органолептическая оценка опытных образцов продукта по следующим показателям: внешний 
вид, консистенция, запах и вкус. Установлено что, эмульсионный продукт жирности 35% на основе 
подсолнечного масла, выпускаемой АО «Шымкентмай», с растительной добавкой (порошок джида и мука из 
зародышей пшеницы) характеризуется более высоким значением совокупного показателя качества за счет 
нежного вкуса и отсутствия посторонних привкусов.

Выявлено, что калорийность данного эмульсионного продукта существенно снижена за счет умень
шения рецептурного количества растительного масла, при сохранении высоких органолептических показа
телей. Низкое количество белка в рецептурах нового эмульсионного продукта следует рассматривать как 
положительный момент, поскольку эмульсионный продукт -  это соус, который подается к основному блюду, 
в том числе из мяса, рыбы и птицы.

Анализируя динамику, можно сделать вывод, что эмульсионный продукт с порошком джида и 
пшеничной зародышевой мукой более устойчив к хранению. Основываясь на том, что в соответствии с 
нормами стойкость эмульсии не менее 97%, продолжительность хранения майонеза с массовой долей жира 
35% при температуре 10°С. Таким образом, срок годности майонезного соуса -  до 45 суток. В течение 
45 суток хранения незначительно изменяют свои органолептические показатели, что подтверждает их 
высокая балльная оценка.
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Изучены химический состав порошка джида. Порошок джида в достаточном количестве в своем составе 
содержат водо- и жирорастворимые витамины, а также минеральный элементы.

Использование майонезного соуса на основе рафинированного подсолнечного масла «Доня» с 
добавлением порошка джида и муки зародышей пшеницы позволит:

- повысить спрос на масложировую продукцию ЮКО;
- расширить ассортимент майонезных соусов для здорового питания на основе отчественного сырья;
- получить функционального-низкокалорийнного продукта массового потребления за счет приме

нение муки зародышей пшеницы в качестве эмульгатора, а порошка джида в качество сахарозаменителя и 
функционального ингредиента.

- уменьшить дефицит в питании населения в витаминах и минеральных веществ;
- повысить спрос на майонезного соуса в связи с улучшенными потребительскими характеристиками 

указанных продуктов.
К лю чевы е слова: эмульсионный продукт, функциональность, подсолнечное масло, потребительская 

ценность.

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/0000-0002-7150- 
3014;

Kobjasarova Zibo Isakovna -  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;

Orymbetova Gulbagi Emitovna -  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;

Nurynbetova Gulaina -  master, teacher, M. Auezov South Kazakhstan state university, Textile and Food Engineering higher 
school, Shymkent, Kazakhstan; stone_lady.99@mail.ru, https://orcid.org/0000-0002-2391-3633;

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] Yeliseyeva LG. (2006). Commodity research and Expertise of production Goods. [Tovorovedeme i ekspertiza 
proizvodstvennyh tovarov]. -Moscow. ISBN: 5-7709-0380-5. 175 p. (in Russian).

[2] Donchenko L.V., Firsov G.G. (2007). Pectin: basic properties, production and application. [Pektm: osnovnye svoistva, 
proizvodstvo i primeneme].- Moscow. ISBN 5-93913-032-1. 276 p. (in Russion).

[3] Vorobyova A.V., Volkova N.N. (2008). Modern trends in the creation of emulsion products for healthy eating. 
[Sovremennye tendentsu sozdanua emulsionnyh produktov dlia zdorovogo pitanua]. Food industry. N11. P.72-73 (in Russian).

[4] Volkova N.N. (2008). Development of technologies for low-calorie emulsion sauces based on natural ingredients. 
[Razrabotka sposoba polucheniia nizkokalonmyh emulsionnyh sousov na osnove naturalnyh mgredientov]. The dissertation 
author's abstract on competition of a scientific degree of the candidate of technical sciences. Moscow.2008 (in Russian).

[5] Eliseeva N.E., Nechaev A.P. (2007). Functional mayonnaise and sauces are sources of soluble dietary fiber. 
[Funktsionalnye maionezy i sousy -  lstochniki rastvorimyh pievyh volokon]. Fat and oil industry. N.3. P.26 (in Russian).

[6] Ershova TA, Bozhko S.D. (2011). Investigation of structural and mechanical properties of mayonnaise. [Issledovanie 
strukturno-mehanicheskih svoistv maionezov]. Fat and oil industry. N.1.P.30-32 (in Russian).

[7] Zhitnikova V.C. (2008). Emulsive products of a functional purpose on a fruit and vegetable basis. [Zhitnikova B.C. 
Emulsionnyye produkty funktsionalnogo naznacheniya na plodoovoshchnoy osnove]. Food industry. N.2. P.46-47 (in Russian).

[8] McKenna Brian M. (2008). Structure and texture of food. Products of emulsion nature. [Struktura i tekstura pishchevykh 
produktov. Produkty emulsionnoy prirody]. St. Petersburg. Publishing house Profession. ISBN: 978-5-93913-158-2. 480 p. (in 
Russian).

[9] Kinshakov K.D. (2011). Development of formulas for an emulsion product with functional properties. [Razrabotka 
retseptur emulsionnogo produkta s funktsionalnymi svoystvami]. Storage and processing of agricultural raw materials. N.12.P.46- 
48 (in Russian).

[10] Tereshuk L.V, Savelyev I.D, Starovoitova K.V. (2010). Emulsifying systems in the production of milk-fat emulsion 
products. [Emulgiruyushchiye sistemy v proizvodstve molochno-zhirovykh emulsionnykh produktov]. Technique and technology 
of food production. N.4.P.59-64 (in Russian).

[11] Volkova N.N. (2008). Ingredient composition - the basis for obtaining high-quality food. [Ingrediyentnyy sostav -  
osnova polucheniya vysokokachestvennykh pishchevykh produktov]. Storage and processing of agricultural raw materials. 
N.11.P.30. (in Russian).

8 1

mailto:mahabbat_67@mail.ru
https://orcid.org/0000-0002-7150-3014
https://orcid.org/0000-0002-7150-3014
mailto:k.z.i.@bk.ru
https://orcid.org/0000-0001-5419-7484
mailto:orim_77@mail.ru
https://orcid.org/0000-0001-8987-3366
https://orcid.org/0000-0001-8987-3366
mailto:stone_lady.99@mail.ru
https://orcid.org/0000-0002-2391-3633
mailto:Blijaa@llu.lv
https://orcid.org/0000-0001-5429-8218


News o f  the Academy o f  sciences o f  the Republic o f  Kazakhstan

[12] GOST 5477-93 Vegetable oils. Methods for determining chroma. [Masla rastitelnyye. Metody opredeleniya tsvetnosti]. 
1993 (in Russian).

[13] Zabodalova L.A., Belozerova M.S. (2016). Engineering rheology. [Inzhenernaya reologiya]. Study guide.
- St. Petersburg: ITMO University. 41p. (in Russian).

[14] Aret V.A., Nikolaev B.L., Nikolaev L.K. (2009). Physical and mechanical properties of raw materials and finished 
products. [Fiziko-mekhanicheskiye svoystva syrya i gotovoy produktsii]. Study guide. - SPb .: GIORD. ISBN 978-5-9506-0633-5. 
448 p. (in Russian).

[15] Voskanyan O.S. (2004). Research and development of technology for the production of emulsion products for 
functional purposes. [Issledovaniye i razrabotka tekhnologii proizvodstva emulsionnykh produktov funktsional'nogo 
naznacheniya]. The dissertation author's abstract of the thesis for the degree of Doctor of Technical Sciences. Moscow. 2004 (in 
Russian).

[16] Morina, I.V. (2011). Development of technology for a functional low-fat emulsion product with a synbiotic complex. 
[Razrabotka tekhnologii funktsionalnogo nizkozhirnogo emulsionnogo produkta s sinbioticheskim kompleksom]. Moscow. 
ISBN 5-901065-17-4. 188 p. (in Russion).

[17] ТР 1556 -  1958 -  АО -  016 -  2017 (in Russian).
[18] Asilbekov N., Kassymova M.K., Nurymbetova G. (2017). Prospects for the development of production of fat-and-oil 

emulsions for functional purposes. [Perspektivy razvitiya proizvodstva maslozhirovykh emulsiy funktsionalnogo naznacheniya]. 
Int. scientific and practical conf. "Food security in the context of new ideas and solutions". Semey. T. 1. P.350-354 (in Russian).

[19] Ivashina O.A. (2016). Development and research of technology of spreads of functional purpose with a reduced content 
of trans-isomers of fatty acids. [Razrabotka i issledovaniye tekhnologii spredov funktsionalnogo naznacheniya so snizhennym 
soderzhaniyem transizomerov zhirnykh kislot]. The dissertation author's abstract on competition of a scientific degree of the 
candidate of technical sciences. Kemerova. 2016. P.4 (in Russian).

[20] Orymbetova G.E., Conficoni D., Kassymova M.K., Kobzhasarova Z.I., Orymbetov E.M., Shambulova G.D. (2018) 
Risk assessment of lead in milk and dairy products//NEWS of The Academy Of Sciences Of The Republic Of Kazakhstan. Series 
chemistry and technology -volume 6,-Number 432.-2018.-P.23-27 (in Eng.) ISSN 2224-5286 (Print). 
https://doi.org/10.32014/2018.2518-1491.22

[21] GOST Р 53590-2009 Mayonnaises and mayonnaise sauces. General specifications. [Mayonezy i sousy mayoneznyye. 
Obshchiye tekhnicheskiye usloviya]. 2009 (in Russian).

82

https://doi.org/10.32014/2018.2518-1491.22

