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Ташкентский химико-технологический институт, Ташкент, Узбекистан 

 
Целью исследования является получение композиции эмульгаторов из местного сырья для производства маргарина. 

В статье представлены результаты влияния состава получаемых композиции эмульгаторов на стойкость маргариновой 
эмульсии. Основные компоненты получаемых композиции эмульгаторов составляли соевый лецитин, моно- и диглицериды, 
полученные из хлопкового масла и говяжьего жира методом глицеролиза с глицерином. При этом подобрали 3 разных рецеп-
тур маргарина для определения влияния разработанных композиции эмульгаторов на стойкость получаемых продуктов. 
Лецитин кроме эмульгирующих способностей так же имеет антиоксидантные свойства, что увеличивает срок хранения 
получаемых маргаринов. Далее были проведены ряд анализов для определения влияния количество соевого лецитина в соста-
ве эмульгаторах на основные физико-химические показатели получаемых маргаринов. Установлено, что с увеличением нена-
сыщенности жирных кислот жировых основ маргарина, то расход эмульгатора увеличивается пропорционально, но срок 
годности получаемого продукта уменьшается. 

 
Ключевые слова: эмульгатор, маргарин, соевый лецитин, кислотное число, перекисное число, жирные кислоты, срок хранения  

MARGARIN EMULSIYASINING BARQARORLIGINI OSHIRISH UCHUN 
EMULGATOR KOMPOZITSIYALARINI OLISH 
 
Sarvar XODJAYEV (sarvarkh1993@gmail.com) 
Toshkent kimyo-texnologiya instituti, Toshkent, Oꞌzbekiston 
 

Tadqiqotning maqsadi margarin ishlab chiqarish uchun mahalliy xomashyodan emulgator kompozitsiyasini olish. Maqolada mar-
garin emulsiyasining barqarorligiga olingan emulgator kompozitsiyalarining tarkibini tasiri natijalari keltirilgan. Olingan emulgator 
kompozitsiyalarining asosiy komponentlari soya letsitini, glitserin bilan glitseroliz usuli orqali paxta moyi va mol yogꞌidan olingan mono- 
va diglitseridlar tashkil etgan. Shu bilan birga, ishlab chiqilgan emulgator kompozitsiyalarini olinadigan mahsulotlarning barqarorligiga 
taꞌsirini aniqlash uchun 3 xil margarin retsepturasi tanlandi. Letsitin, emulsiyalash qobiliyatidan tashqari, antioksidant xususiyatlariga ham 
ega, bu esa olingan margarinlarning saqlash muddatini oshiradi. Shundan soꞌng emulgatorlar tarkibidagi soya letsitini miqdorining olingan 
margarinlarning asosiy fizik-kimyoviy koꞌrsatkichlariga taꞌsirini aniqlash uchun bir qator tajribalar oꞌtkazildi. Margarin yogꞌli asosi yogꞌ 
kislotalarining toꞌyinmaganlik darajasi ortishi bilan emulgatorning sarfi mos ravishda oshishi, ammo olingan mahsulotning saqlash 
muddati kamayishi aniqlangan. 

 
Каlit soꞌzlar: emulgator, margarin, soya letsitini, kislota soni, perekis soni, yogꞌ kislotalari, saqlash muddati  

OBTAINING A COMPOSITION OF EMULSIFIERS TO INCREASE THE 
DURABILITY OF MARGARINE EMULSION 
 
Sarvar KHODJAEV (sarvarkh1993@gmail.com) 
Tashkent Chemical-Technological Institute, Tashkent, Uzbekistan 
 

The aim of the study is to obtain a composition of emulsifiers from local raw materials for the production of margarine. The 
article presents the results of the influence of the composition of the resulting emulsifiers on the stability of the margarine emulsion. 
The main components of the resulting emulsifier compositions were soy lecithin, mono- and diglycerides obtained from cottonseed oil 
and beef fat by glycerolysis with glycerin. At the same time, three different margarine recipes were selected to determine the effect of 
the developed emulsifier compositions on the stability of the obtained products. Lecithin, in addition to emulsifying abilities, also has 
antioxidant properties, which increases the shelf life of the resulting margarine. Furthermore, a variety of analyses were carried out 
to determine the effect of the amount of soybean lecithin in the emulsifiers on the basic physical and chemical parameters of the re-
sulting margarines. It was found that with an increasing of the unsaturated fatty acids on the fatty bases of margarine products, the 
consumption of the emulsifier increases proportionally, but the shelf life of the resulting product decreases. 

 
Keywords: emulsifiers, margarine, soybean lecithin, acid value, peroxide value, fatty acids, shelf life  
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Introduction 
At present time, a great deal of attention is 

paid to solving a number of problems with the 
creation of products of a curative and preventive 
nature [1-4]. To achieve this, the best solution is 
to enrich food products with biologically active 
substances to obtain a product with the desired 
properties [5-7]. These substances improve the 
biological value of the resulting product, and at 
the same time play a role as a stabilizer and struc-
ture-forming agent [8-10]. 

Food producers face of challenges that need 
to be solved [11, 12]. For instance, to increase the 
production of food products enriched with biolog-
ical additives, where their nutritional and biologi-

cal value increases in concurrently, to improve 
their taste qualities, to increase the range of pro-
duction, to improve technology and technological 
processes, to introduce new developments that will 
increase the value of the product produced [13-17]. 

Fat-and-oil products are the main sources of 
energy compared to carbohydrates and proteins and 
play an important role in the human body, and are 
implicated in many metabolic processes [18, 19]. The 
most important factor determining the value of oils 
and fats is their fatty acid composition, as well as 
their associated products (phospholipids, vitamins, 
sterols, etc.) which increase their biological ad-
vantages [20-22]. For healthy nutrition of the human 
body, it is necessary to consume fats optimized for 



 

 

4'2022 K  I  M  Y O  
v a  k i my o  t e x n o l o g i y a s i  

CHEMISTRY AND CHEMICAL ENGINEERING 
ХИМИЯ И ХИМИЧЕСКАЯ ТЕХНОЛОГИЯ 

fatty acid composition, where their melting point 
does not have an index higher than human tempera-
ture and should be absorbed as much as possible 
when consumed [23]. However, not all common veg-
etable oils, animal fats and their processed products 
completely meet these requirements [23, 24]. The 
animal fats, butter, margarine, spreads produced cur-
rently have a low content of linoleic acid from the 
point of view of the physiological value necessary 
for proper human nutrition [25]. At the same time, a 
number of vegetable oils (soybean, safflower, lin-
seed, etc.) are known for their high content of poly-
unsaturated (linoleic, linolenic, etc.) fatty acids, 
which these days are entitled like ω-3, ω-6 and ω-9 
[26]. Products derived from modified fats and natural 
vegetable oils in some sense meet the requirements 
of standards, nutrition sciences, etc., except from the 
point of view of the physiology of human health, the 
enrichment of these products with unsaturated fatty 
acids is relevant [27]. 

 
Methods 
The stability of margarine emulsions de-

rived using a composition of emulsifiers was de-
termined using a centrifuge. The resulting emul-
sion was centrifuged for 3 minutes at a speed of 3 
thousand per minute. After the process, the per-
centage of the emulsion was determined and the 
fat phases separated into one and the same. 

The peroxide value of the obtained marga-
rine was determined by [28]. The anisidine value 
of the obtained margarines was determined by 

[29]. The acidity of the obtained margarines was 
determined by [30]. 

 
Results and discussion 
To obtain a fat base of margarine without 

trans acid content, we selected 3 types of vegeta-
ble oils and fats in various ratios: 

model No. 1 – beef fat : cotton palmitin : 
soybean oil = 20:20:60;  

model No. 2 – beef fat : cotton palmitin : 
soybean oil = 10:20:70; 

model No. 3 – beef fat : cotton palmitin : 
soybean oil = 10:10:80. 

The fat base of margarine obtained by conven-
tional mixing eventually separates from each other, 
where the solid fraction is separated from the liquid. 
This process also affects the quality and presentation 
of the resulting product. To prevent the separation of 
the fraction, it is necessary to transform the entire 
component into one single one. To achieve this, the 
method of interesterification was used, where fatty 
acids are redistributed between glycerols, and even-
tually it is possible to obtain solid fat compositions 
with various physical and chemical and organoleptic 
properties. The advantage of this method is that it 
allows you to obtain fat bases without (or with mini-
mal) trans-acid content, where the final product may 
contain a large amount of polyunsaturated fatty acids. 

Further, we have created a number of compo-
sitions of emulsifiers obtained from local products 
for margarine products, the composition of which is 
presented in table 1. 
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The code of the 
composition 

The contents of the components in the composition, % 

Soybean Lecithin Mono- and diglyceride from  
cottonseed oil 

Mono- and diglyceride from beef 
fat 

CE-1 33 67 - 

CE -2 50 50 - 

CE -3 67 33 - 

CE -4 33 - 67 

CE -5 50 - 50 

CE -6 67 - 33 

CE -7 34 33 33 

CE -8 50 25 25 

CE -9 25 50 25 

CE -10 25 25 50 

Таble 1 
Formulations of emulsifier compositions for margarine emulsion 
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In the table 1 includes possible types of in-
dustrial production of emulsifier compositions 
from local products that are not difficult to obtain. 

To determine the optimal ratio of compo-
nents in the resulting composition of emulsifi-
ers, it is necessary to conduct a number of stud-
ies. At the same time, for all samples, the pro-
cesses of obtaining an emulsion product, i.e. 
temperature, mixing, cooling, etc., should have 
the same indicator. 

Further, using the composition of emulsifi-
ers at different ratios, we obtained margarine, 
which were analyzed, where we determined the 
stability of the emulsion. The results obtained are 
shown in Figures 1, 2 and 3. 

Figures 1, 2 and 3 show that for three types 
of fat bases, the developed compositions of emul-

sifiers have different effects on their emulsion. For 
instance, for model No. 1, the best composition of 
emulsifiers are CE-10, which consists of 25% soy-
bean lecithin, 25% mono- and diglycerides from 
cottonseed oil and 50% mono- and diglycerides 
from beef fat, and for model No. 2 34% – CE-7 
from soybean lecithin, 33% mono- and diglycer-
ides from cottonseed oil and 33% mono- and di-
glycerides from beef fat and for model No. 3 – CE
-9 consists of 25% soybean lecithin, 50% mono- 
and diglycerides from cottonseed oil and 25% 
mono- and diglycerides from beef fat. This can be 
explained by the fact that in each of the fat bases 
of margarine, the fatty acid composition differs 
from each other and this also affects the emulsify-
ing ability of different types of developed emulsi-
fier compositions. 
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Figure 1. The effect of the consumption of the emulsifier composition on the stability of the emulsion of low-calorie margarine model No. 1. 

Figure 2. The effect of the consumption of the emulsifier composition on the stability of the emulsion of low-calorie margarine model No. 2.  
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Figure 3. The effect of the consumption of the emulsifier composition on the stability of the emulsion of low-calorie margarine model No. 3. 

Since margarine is one of the perisha-
ble products, additives with antioxidant prop-
erties (phospholipids, carotenoids, etc.) are 
widely used in its composition. It is known 
that lecithin, in addition to surface-active prop-
erties, is also an antioxidant, which also has a 
good effect on the shelf life of margarine prod-
ucts. 

Considering the above, we have con-
ducted a number of studies to determine the an-
tioxidant properties of soy lecithin in various 
quantities at an emulsifier consumption of 1 per 
cent of the emulsion weight. In addition, quer-
cetin, which was obtained from red onion, was 
used as a natural antioxidant. The results ob-
tained are illustrated in figures 4, 5 and 6. 

Figure 4. The effect of soybean lecithin content in emulsifiers on the peroxide value of the resulting margarine, model No. 1. 

Figure 5. The effect of soybean lecithin content in emulsifiers on the peroxide value of the resulting margarine, model No. 2. 
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sumption of 1% by weight of margarine on its 
acidity and anisidine value during storage, where 
the resulting emulsion product was stored in the 
refrigerator for 5 months. The obtained data are 
presented in Fig. 7. 

It is clear from figure 7 that with an in-
creasing in the amount of soybean lecithin in the 
emulsifier, it acts well on its shelf life. When stor-
ing margarine for five months, its acidity and 
anisidine value do not exceed standard indicators. 

 
Conclusion 
Thus, the results of the tests suggest that 

it is possible to advise using emulsifiers that 
have been produced rather than ones that have 
been imported. The studyꞌs findings demonstrat-
ed that when using various margarine fat bases, 
the choice of emulsifiers is made individually 
and that the stability of the resultant emulsion is 
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Figure 6. The effect of soybean lecithin content in emulsifiers on the peroxide value of the resulting margarine, model No. 3. 

In the figures 4, 5 and 6 have been showed 
that the higher the phospholipid content in the 
emulsifier, the stability of the resulting products 
increases, which confirms its peroxide value. It 
should be taken into account that the more unsatu-
rated fatty acids in margarine, the faster the oxida-
tion process takes place, as can be seen in model 
No. 3. As can be seen from the results of the 
study, the average shelf life of the resulting mar-
garine can be chosen for more than 4-5 months, 
where its peroxide value meets the requirements 
of the norm. 

In addition to the peroxide values of the 
products obtained, there are also secondary oxida-
tion products (anisidine value) and acidity, which 
also needs to be taken into account when storing 
low-calorie margarines. 

Further, we investigated the effect of the 
amount of soy lecithin in the emulsifier at a con-

1, 2, 3-acidity; 1`, 2`, 3`- anisidine value; 
1, 1`-mod. No. 1; 2, 2`-mod. No. 2; 3, 3`-mod. No. 3 

Figure 7. The effect of soybean lecithin content in emulsifiers on the acidity and anisidine value of the resulting margarine  
at five months of storage. 
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significantly influenced by the fatty acid content 
of the resulting oil. Additionally, it was discov-
ered that the shelf life of the resultant margarine 
increased with the amount of soy lecithin in the 
emulsifier composition. At the same time, it 

should be remembered that while the shelf life 
of the finished product declines with an increase 
in the unsaturation of fatty acids in the fatty ba-
ses of margarine, the consumption of the emul-
sifier increases accordingly. 

REFERENCES 
 

1. Walter Francisco Salas-Valerio, Didem P. Aykas, Beatriz A. Hatta Sakoda, Fanny E. Ludeña-Urquizo, Christopher Ball, Marcal Plans, Luis 
Rodriguez-Saona. In-field screening of trans-fat levels using mid- and near-infrared spectrometers for butters and margarines commercial-
ized in the Peruvian market. LWT – Food Science and Technology, 2022, vol. 157, no. 113074. DOI: 10.1016/j.lwt.2022.113074 

2. Mozaffarian D., Katan M.B., Ascherio A., Stampfer M.J., Willett W.C. Trans fatty acids and cardiovascular disease. The New England 
Journal of Medicine, 2006, no. 354, pp. 1601–1613. 

3. Ruziboyev A.T., Salijonova Sh.D., Raрimov D.P., Fayzullayev A.Z., Achilova S.S. Mahalliy yogꞌli hom ashyolarni samarali qayta ishlash 
va ular asosida margarin ishlab chiqarish [Efficient processing of local fatty raw materials and production of margarine based on them]. 
Tashkent, Oꞌzbekiston xalqaro islom akademiyasi nashriyot matbaa birlashmasi Publ., 2020. 116 p. 

4. Worawan P., Manat Ch., Zheng G. Oxidative stability of margarine enriched with different structures of β-sitosteryl esters during storage. 
Food Bioscience, 2018, no. 22, pp. 78–84. 

5. Salijonova Sh.D., Ruzibayev A.T. Formulation of Low Saturated Margarine for Preventive. International Journal of Emerging Trends in 
Engineering Research, 2020, vol. 8, no. 7, pp. 3447-3451. 

6. Khodjaev S., Abdurakhimov S., Akramova R. Reducing calories of margarins. Chemistry and Chemical Engineering, 2020, no. 3, pp. 76-
79. 

7. Salijonova Sh.D., Ruzibayev A.T., Rahimov D.P., Tashmuratov A. Research of the process of obtaining interesterified fat for margarine 
production on the basis of sunflower oil and palm stearin. Chemistry and Chemical Engineering, 2020, no. 1, pp. 64-68. 

8. Helena Abramovič, Rajko Vidrih, Emil Zlatić, Doris Kokalj, Matthias Schreiner, Katja Žmitek, Anita Kušar, Igor Pravst. Trans fatty acids 
in margarines and shortenings in the food supply in Slovenia. Journal of Food Composition and Analysis, 2018, vol. 74, pp. 53-61. DOI: 
10.1016/j.jfca.2018.08.007 

9. Salijonova Sh.D., Ruzibayev A.T. Issledovaniya processa polucheniya margarina na osnove mestnyh zhirovyh syrꞌya [Research of the 
process of obtaining margarine based on local fatty raw materials]. Universum: Tekhnicheskie nauki. 2017, no. 10, pp. 9-11. 

10. Vesna Vučić, Aleksandra Arsić, Snježana Petrović, Sandra Milanović, Mirjana Gurinović, Maria Glibetić. Trans fatty acid content in Serbi-
an margarines: Urgent need for legislative changes and consumer information. Food Chemistry, 2015, vol. 185, pp. 437-440. DOI: 10.1016/
j.foodchem.2015.04.018. 

11. Thaís Jordânia Silva, Daniel Barrera-Arellano, Ana Paula Badan Ribeiro. Margarines: Historical approach, technological aspects, nutrition-
al profile, and global trends. Food Research International, 2021, vol. 147, no. 110486. DOI: 10.1016/j.foodres.2021.110486. 

12. Achilova S.S., Ruzibayev A.T. Abdurakhimov S.A., Khodjaev S.F. Rafinaciya pishchevyh salomasov poluchennyh iz temnogo i svetlogo 
rastitelꞌnyh masel vodnym rastvorom silikata natriya [Refining of edible hydrogenated oil obtained from dark and light vegetable oils with a 
aqueous solution of sodium silicate]. Universum: Tekhnicheskie nauki. 2020, no. 3, pp. 21-25. 

13. Salijonova Sh.D., Ruzibayev A.T., Rakhimov D.P. Cottonseed oil as a valuable raw material to obtain trans-free margarine. Journal of 
Critical Reviews, 2020, vol. 7, no. 9, pp. 572-577. 

14. Khodjaev S.F., Abdurakhimov S.A., Akramova R.R., Khamidova M.O. Issledovanie pokazatelej kachestva zhirovoj osnovy margarina pri 
zamene tradicionnogo hlopkovogo masla saflorovym [Investigation of quality indicators of fatty basis of margarine at replacement of tradi-
tional cottonseed oil with safflower]. Universum: KHimiya i biologiya, 2018, no. 10, pp. 15-18. 

15. Salijonova Sh.D., Ruzibayev A.T., Botirova M.N., Shavkatov S.J. Issledovanie pererabotki soevogo masla i ispolꞌzovanie ego pri proizvod-
stve margarina [Research of soybean oil processing and using it in producing margarine]. Universum: Tekhnicheskie nauki. 2018, no. 12, 
pp. 67-72. 

16. Nor Aini I., Miskandar M.S. Utilization of palm oil and palm products in shortenings and margarines. European Journal of Lipid Science 
and Technology, 2007, vo. 109, no. 4, pp. 422-432. DOI: 10.1002/ejlt.200600232 

17. Prakash Adhikari, Xue-Mei Zhu, Anupama Gautam, Jung-Ah Shin, Jiang-Ning Hu, Jeung-Hee Lee, Casimir C. Akoh, Ki-Teak Lee. Scaled-
up production of zero-trans margarine fat using pine nut oil and palm stearin. Food Chemistry, 2010, vol. 119, no. 4, pp.1332-1338. DOI: 
10.1016/j.foodchem.2009.09.009. 

18. Luz Bertoia, Jorge R. Wagner, Andrés L. Márquez. Margarine-Like Emulsions Prepared with Coconut and Palm Oils: Analysis of Micro-
structure and Freeze–Thaw Stability by Differential Scanning Calorimetry. Journal of the American Oil Chemistsꞌ Society, 2020, vol. 97, 
no. 10, pp. 1071-1081. DOI: 10.1002/aocs.12399. 

19. Salijonova Sh.D., Ruzibayev A.T., Rahimov D.P., Gaipova Sh.S., Khusanov Z.Kh. Research of the process of obtaining interesterified fat 
for margarine production on the basis of sunflower oil and palm stearin. Chemistry and Chemical Engineering, 2020, no. 3, pp. 60-64. 

20. J.I. Rader, C.M. Weaver, L. Patrascu, L.H. Ali, G. Angyal. α-Tocopherol, total vitamin A and total fat in margarines and margarine-like 
products. Food Chemistry, 1997, vol. 58, no. 4, pp. 373-379. DOI: 10.1016/S0308-8146(96)00260-9. 

21. Bornet F.R. Undigestible sugars in food products. Am. J. Clin. Nutr., 1994, no. 59, pp. 763-769. 
22. Buttini R. Margarine-like food composition with reduced fat content. Patent US, no. 20060051485, 2006. 
23. Paula K. Okuro, Andresa Gomes, Ana Letícia R. Costa, Matheus A. Adame, Rosiane L. Cunha. Formation and stability of W/O-high inter-

nal phase emulsions (HIPEs) and derived O/W emulsions stabilized by PGPR and lecithin. Food Res. Int., 2019, vol. 122, pp. 252-262. 
DOI: 10.1016/j.foodres.2019.04.028. 

24. Macierzanka A. Szela̧ g H. Esterification kinetics of glycerol with fatty acids in the presence of zinc carboxylates: Preparation of modified 
acylglycerol emulsifiers. Industrial and Engineering Chemistry Research, 2004, vol. 24, no. 43, pp. 7744-7753. DOI: 10.102/IE040077M. 

25. Ying Li, Jinli Zhao, Xiaodong Xie, Zhen Zhang, Ning Zhang, Yong Wang. A low trans margarine fat analog to beef tallow for healthier 
formulations: Optimization of enzymatic interesterification using soybean oil and fully hydrogenated palm oil. Food chemistry, 2018, vol. 
255, pp. 405-413. DOI: 10.1016/j.foodchem.2018.02.086. 

26. M. Vaisey-Genser. MARGARINE | Composition and Analysis. Encyclopedia of Food Sciences and Nutrition (Second Edition), 2003, no. 
2, pp. 3714-3719. DOI: 10.1016/B0-12-227055-X/00740-9. 

27. Garima Pande, Casimir C. Akoh, Robert L. Shewfelt. Utilization of enzymatically interesterified cottonseed oil and palm stearin-based 
structured lipid in the production of trans-free margarine. Biocatalysis and Agricultural Biotechnology, 2013, vol. 2, no. 1, pp. 76-84. DOI: 
10.1016/j.bcab.2012.08.005. 

28. GOST 26593-85. Vegetable oils. Method for measurement of peroxide value. Moscow, Standartinform Publ., 1985, pp. 89-93. (In Russ.). 
29. GOST 31756-2012. Animal and vegetable fats and oils. Determination of anisidine value. Moscow, Standartinform Publ., 2014, 13 p. (In 

Russ.). 
30. GOST 32189-2013. Margarines, cooking fats, fats for confectionery, baking and dairy industry. Sampling rules and methods of control. 

Moscow, Standartinform Publ., 2014, 40 p. (In Russ.). 
 
 

71 

FOOD TECHNOLOGY 
œ»Ÿ≈¬¤≈ “≈’ÕŒÀŒ√»» 
OZIQ-OVQAT TEXNOLOGIYASI 


	OBTAINING A COMPOSITION OF EMULSIFIERS TO INCREASE THE DURABILITY OF MARGARINE EMULSION
	Recommended Citation

	Journal_4-2022.pub

