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ЧФ «ХАЛЫҚ»

В 2016 году для развития и улучшения качества жизни казахстанцев был 
создан частный Благотворительный фонд «Халык». За годы своей деятельности 
на реализацию благотворительных проектов в областях образования и науки, 
социальной защиты, культуры, здравоохранения и спорта, Фонд выделил более 
45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет образовательным 
программам, считая это направление одним из ключевых в своей деятельности. 
Оказывая поддержку отечественному образованию, Фонд вносит свой посильный 
вклад в развитие качественного образования в Казахстане. Тем самым способствуя 
росту числа людей, способных менять жизнь в стране к лучшему – профессионалов 
в различных сферах, потенциальных лидеров и «великих умов». Одной из 
значимых инициатив фонда «Халык» в образовательной сфере стал проект 
Ozgeris powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном мире 
предпринимательские навыки. Так, на содействие малому бизнесу школьников 
было выделено более 200 грантов. Для поддержки талантливых и мотивированных 
детей Фонд неоднократно выделял гранты на обучение в Международной школе 
«Мирас» и в Astana IT University, а также помог казахстанским школьникам 
принять участие в престижном конкурсе «USTEM Robotics» в США. Авторские 
работы в рамках проекта «Тәлімгер», которому Фонд оказал поддержку, легли в 
основу учебной программы, учебников и учебно-методических книг по предмету 
«Основы предпринимательства и бизнеса», преподаваемого в 10-11 классах 
казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке Фонда 
«Халык» в южной столице был организован ежегодный городской конкурс 
педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, что 
должно оказать существенное влияние на воспитание финансовой грамотности и 
предпринимательского мышления у нового поколения граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно остро 
в ней нуждается. В рамках социальной защиты населения активно проводится 
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работа по поддержке детей, оставшихся без родителей, детей и взрослых из 
социально уязвимых слоев населения, людей с ограниченными возможностями, а 
также обеспечению нуждающихся социальным жильем, строительству социально 
важных объектов, таких как детские сады, детские площадки и физкультурно-
оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и карате 
в нашей стране. Жизненно важную помощь Благотворительный фонд «Халык» 
оказал нашим соотечественникам во время  недавней пандемии COVID-19. Тогда, 
в разгар тяжелой борьбы с коронавирусной инфекцией Фонд выделил свыше 11 
миллиардов тенге на приобретение необходимого медицинского оборудования 
и дорогостоящих медицинских препаратов, автомобилей скорой медицинской 
помощи и средств защиты, адресную материальную помощь социально уязвимым 
слоям населения и денежные выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое внимание 
науке, поскольку она является частью общественной культуры, а уровень ее 
развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов и 
магистрантов, а также научных сотрудников высших учебных заведений и 
научно-исследовательских институтов нашей страны является не менее значимым 
вкладом Фонда в развитие казахстанского общества.

С уважением, 
Благотворительный Фонд «Халык»
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Abstract. In this article, the compositions of fatty acids from wool fat and products
of its alkaline hydrolysis are considered. The fatty acid composition of methyl alcohols 
obtained from wool fat and from sodium salts of hydrolysis products practically coincided. 
The composition of fatty acid methyl esters was determined by chromatography on a 
“Gas chromatograph GC 2010 Plus, Shimadzu” (Japan). The composition of wool fat 
contains 18 fatty acids, seven of which have a limiting fatty acid radical, the rest have 
unsaturated bonds from 1 to 5. The maximum amount is noted for eicosapentaenoic 
acid, the sum of isomers of which is 32.6 %, followed by linolenic acid at 14.9 % and 
selacholeic acid at 13.9 %. All certain unsaturated fatty acids in the composition of wool 
fat play an important role in human and animal life. The above acids belong to the group 
of essential acids, from which lipids necessary for the functioning of a living organism 
are synthesized. Wool fat can serve as a raw material for the production of essential fatty 
acids used as medicines and biologically active additives. 
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Аннотация. Бұл мақалада жүн майынан алынған май қышқылдарының 
және оның сілтілі гидролиз өнімдерінің құрамы қарастырылған. Жүн майынан 
және гидролиз өнімдерінің натрий тұздарынан алынған метил спирттерінің 
май қышқылдық құрамы іс жүзінде сәйкес келді. Май қышқылдарының метил 
эфирлерінің құрамы “Gas chromatograph GC 2010 Plus, Shimadzu” (Жапония) 
құралында хроматографиялық әдіспен анықталды. Жүн майының құрамында 18 
май қышқылы бар, оның жетеуі май қышқылы радикалымен, қалғандары 1-ден 
5-ке дейін қанықпаған байланыстарға ие. Гидролиз өнімі құрамында эйкозапентаен 
қышқылы үшін максималды мөлшері белгіленеді, оның изомерлерінің қосындысы 
32,6 %, одан кейін линолен қышқылы 14,9 % және селахол қышқылы 13,9 % 
құрайды. Жүн майының құрамындағы барлық белгілі бір май қышқылдары адам 
мен жануарлардың тіршілігі үшін  маңызды рөл атқарады. Жоғарыда аталған 
қышқылдар тірі ағзаныңң жұмыс істеуі үшін қажетті липидтер синтезделетін 
маңызды қышқылдар тобына жатады. Жүн майы дәрілік заттар мен диеталық 
қоспалар ретінде қолданылатын маңызды май қышқылдарын алу үшін шикізат 
ретінде қолданылады.

Түйін сөздер: қой жүнінің майы, ланолин, май қышқылдары, стероид, 
холестерин, спирт, хромотографиялық талдау
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Аннотация. В настоящей статье рассмотрены составы жирных кислот из 
шерстного жира и продуктов его щелочного гидролиза. Жиронокислотный 
состав метиловых спиртов, полученных из шерстного жира и из натриевых солей 
продуктов гидролиза, практически совпали. Состав метиловых эфиров жирных 
кислот определяли хроматографическим методом на приборе «Gas chromotograph 
GC 2010 Plus, Shimadzu» (Япония). В составе шерстного жира содержится 18 
жирных кислот, из которых семь с предельным жирноокислотным радикалом, 
остальные имеют непредельные связи от 1 до 5. Максимальное количество 
отмечается для эйкозапентаеновой кислоты, сумма изомеров которых составляет 
32,6 %, далее следует линоленовая кислота 14,9 % и селахолевая кислота 13,9 
%. Все определенные непредельные жирные кислоты в составе шерстного 
жира играют важное значение в жинедеятельности человека и животных. 
Вышеприведенные кислоты относятся к группе незаменимых кислот, из которых 
синтезируются липиды, необходимые для  функционирования живого организма. 
Шерстный жир может служить сырьем для получения незаменимых жирных 
кислот, используемых как лекарственные средства и биологически активные 
добавки.

Ключевые слова: шерстный жир, ланолин, жирные кислоты, стероиды, 
холестерин, спирт, хроматографический анализ
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Introduction
Wool fat is the raw material for the production of lanolin, which is an ideal ointment 

base. The usefulness of wool fat for human life has been known since ancient times 
and its composition should include polyunsaturated fatty acids, which play a crucial 
role in human life, in ordinary life they are called omega-3, omega-6, and omega-9. 
The numbers indicate the location of the double bond in the hydrocarbon chain of the 
fatty acid radical (Guidelines, 2016). These compounds enter the human body with 
food, they are especially abundant in meat and fish, so they must be contained in wool 
fat. It is known that wool fat is a complex mixture of esters of various fatty acids with 
three groups of alcohols: aliphatic, terpene, and sterol. In the work (Konuspayev et al., 
2018) alkaline hydrolysis of wool was carried out and a mixture of the above alcohols 
and sodium salts of fatty acids was obtained by us. Among these alcohols, the most 
valuable are sterols, from which steroid drugs are produced; the simplest representative 
of these alcohols, cholesterol, is known to the general public. Previously, in our works 
(Konuspayev et al., 2015, 2016, 2019; Duzelbayeva et al., 2022), we carried out 
comprehensive studies on the extraction of wool fat from the wool wash water and 
the preparation of pharmacopoeial lanolin from it. There is no information about the 
composition of fatty acids that constitute wool fat in the literature.

This work is a continuation of investigations (Konuspayev et al., 2015, 2016, 2019; 
Duzelbayeva et al., 2022) and is devoted to establishing the composition of fatty acids 
that are part of wool fat.

Research Material and methods
The fatty acid composition of wool fat was analyzed according to GOST 32916-2014 

“Determination of the fatty acid composition of the fatty phase by gas chromatography”. 
The technique is based on the production and gas chromatographic analysis of fatty acid 
methyl esters from wool fat by transesterification with a methanolic solution of sodium 
methoxide.

The preparation of methyl esters of fatty acids was carried out according to GOST 
31665–2012 “Obtaining methyl esters of fatty acids”. A weighed portion of wool fat 
weighing 0.1 g was placed into a 50 mL centrifuge tube and 2 mL of hexane and 0.1 mL 
of a solution of sodium methoxide in methanol with a concentration of 2 mol/dm3 were 
added. The tube was tightly stoppered and vigorously stirred for 2 min. After stirring, 
the reaction mixture was allowed to stand for 5 minutes and the upper layer containing 
methyl esters was filtered through a filter paper. The obtained solution was used for 
testing.

Chromatographic analysis of the composition of fatty acids of wool fat was 
carried out on the device “Gas chromatograph GC 2010 Plus, Shimadzu” (Japan) 
in the following modes: capillary column polymethylsiloxane HP-88 100 m long 
(100mm•0.25mm•0.2mm serial number 112-88A7 Agilent); column thermostat mode: 
100°C–5 min; 4 °C/min–240°–8 min; total analysis time – 48 minutes; evaporator 
260°C; flame ionization detector (240°C); carrier gas is nitrogen (purity 0.9995); flow 
rate of nitrogen gases is 30, of hydrogen is 30 and of air is 400 mL/min.
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Hydrolysis of wool fat was carried out in a solution of 20 % sodium hydroxide in 
40 % ethanol. In the hydrolysis products of wool fat, fatty acids formed sodium salts, 
which are highly soluble in water. The conversion of wool fat was determined by the 
value of the ester value. To increase the conversion of wool fat, hexane or benzene was 
added to the reactor in amounts not exceeding 2 % of the total mass of reactants in the 
reactor.

Results and their discussion
The composition of fatty acids was determined from two samples: in the first case, 

directly from wool fat (Table 1), in the second case, from the products of hydrolysis of 
wool fat (Table 2) obtained according to the method [2], in both cases almost the same 
results were obtained. The type of chromatograms in both cases is the same, a typical 
chromatogram is shown in Figure 1.

Figure 1. Chromatogram of methyl esters of fatty acids isolated from sheep's wool fat

It can be seen from the chromatogram that the fatty acid composition of wool fat 
is complex and contains almost all known fatty acids from C4 to C24, and besides in 
the composition, both saturated and unsaturated. Table 1 shows the composition of 
methyl esters of fatty acid obtained directly from wool fat according to the indicated 
experimental procedure.

Table 1. The composition of fatty acids that are in wool fat of sheep's wool 

No. Names of acids Output time, min %, content
1 Butyric (С4:0) 9.904 0.7
2 Caproic (С6:0) 10.059 2.9
3 Caprylic (С8:0) 11.815 2.2
4 Lauric (С12:0) 16.140 2.3
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5 Palmitic (С15:0) 21.134 1.8
6 Margaric (С17:0) 26.379 0.7
7 Oleic (С18:1 n-9) 27.778 0.8
8 Linoleic (C18:2 n-6) 28.887 2.2
9 Linolenic (C18:3 n-6)

γ- Linolenic (C18:3 n-6)
α- Linolenic (C18:3 n-6)
α- Linolenic (C18:3 n-6)
α- Linolenic (C18:3 n-6)

28.961
30.375
31.149
31.253
31.445

0.6
3.9
3.5         ∑ 14.9
6.3
0.6

10 Eicosenoic (C20:1) 30.937 5.0
11 Behenic (С20:0) 31.999 1.4
12 Eicosadienoic (С20:2). 32.994 6.5
13 Erucic (C22:1 n-9) 34.616 2.9
14 Eicosatrienoic (C20:3, n-3) 34.956 5.7
15 Arachidonic (C20:4, n-6) 35.809 1.1
16 Docosadienoic (C22:2) 36.722 2.4
17 Eicosapentaenoic(C20:5, n-3)

Eicosapentaenoic(C20:5, n-3)
Eicosapentaenoic(C20:5, n-3)
Eicosapentaenoic(C20:5, n-3)
Eicosapentaenoic(C20:5, n-3)
Eicosapentaenoic(C20:5, n-3)
Eicosapentaenoic(C20:5, n-3)

37.731
37.861
38.519
38.743
38.911
39.262
39.756

5.6
9.8
3.6
8.8         ∑ 32.6
2.4
1.8
0.6

18 Selaholeic (С24:1). 42.396 13.9
Total 100.0

Table 2 shows the composition of methyl esters of fatty acid obtained from hydrolysis 
products obtained by us in the work (Konuspayev et al., 2018), although fatty acids are 
found in the hydrolysis products of wool fat in the form of sodium salts.

The fatty acid composition in both cases is practically the same, which indicates the 
reliability of the obtained results, so a discussion of the composition of fatty acids in 
wool fat will be according to Table 1.

Table 2. The composition of fatty acids that are in the products of hydrolysis of wool fat  

No. Names of acids Output time  %, content
1 Butyric (С4:0) 9.904 0.7
2 Caproic (С6:0) 10.059 2.9
3 Caprylic (С8:0) 11.815 2.2
4 Lauric (С12:0) 16.140 2.3
5 Palmitic (С15:0) 21.134 1.8
6 Margaric (С17:0) 26.379 0.7
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7 Oleic (С18:1 n-9) 27.778 0.8
8 Linoleic (С18 n-6) 28.887 3.5
9 Linolenic (С18:2 n-6) 28.961 2.8
10 γ-Linolenic (С18:3 n-6) 30.375 3.9
11 α-Linolenic (С18:3 n-3) 31.445 6,9
12 Eicosenoic (С20:1) 30.937 5.0
13 Eicosadienoic (С20:2) 32.994 6.5
14 Eicosatrienoic (С20:3, n-3) 34.956 5.7
15 Arachidonic (С20:4, n-6) 35.809 1.1
16 Behenic (С21:0) 31.999 1.4
17 Eicosapentaenoic (С20:5, n-3) 39.756 32.6
18 Erucic (С22:1, n-9) 34.616 2.9
19 Docosadienoic (С22:2) 36.722 2.4
20 Selacholeic (С24:1) 42.396 13.9

Total 100.0

In wool fat, eicosapentaenoic acid is found most of all, the total content of which is 
32.6 % (Table 1). On the chromatogram, it corresponds to 7 peaks. These are isomers 
and stereoisomers of eicosapentaenoic acid. Figure 2 shows the structural formula of 
this acid. The general formula is C20H30O2, an unsaturated acid contains five unsaturated 
bonds in the hydrocarbon radical and belongs to omega-3 fatty acids.

Figure 2. Structural formula of (cis-5,8,11,14,17) eicosapentaenoic acid

Eicosapentaenoic acid (EPA) or thymnodonic acid (Goodnight et al., 1982;  Von 
Schacky et al., 1999) is an omega-3 polyunsaturated fatty acid (PUFA) that is a 
component of lipids in most animal tissues and belongs to essential fatty acids. It is 
one of the main components of complex lipids. A large amount of EPA is found in fish 
oils, marine molluscs, diatoms, and brown algae. EPA enters the human diet with fatty 
fish (herring, mackerel, salmon, sardines, or cod liver), edible seaweed, and is found in 
breast milk.

The second largest content in wool fat is linolenic acid (Table 1), on the chromatogram, 
it appears as five peaks corresponding to its five stereoisomers, γ-linolenic acid two 
peaks, α-linolenic acid 3 peaks (Fig. 1).

Alpha-linolenic acid (cis,cis,cis-9,12,15-octadecatrienoic) with three isolated double 
bonds, rational formula C17H29COOH, there are two α- and γ-isomers, which exhibit 
different physiological effects on a living organism. Figure 3 shows the structural 
formula of α-linolenic acid.
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An isomer of α-linolenic acid γ-linolenic acid (cis,cis,cis-6,9,12-octadecatrienoic 
acid) differs from it in the different positions of double bonds in the hydrocarbon radical, 
therefore it is sometimes called gamolenic acid.

Alpha-linolenic acid belongs to the so-called essential fatty acids and belongs to the 
class of omega-3-unsaturated fatty acids, so it must be ingested with food.

Figure 3. Structural formula of α-linolenic acid (cis- 9,12, 15)

Gamma-linolenic acid (cis, cis, cis-6,9,12 octadecatrienoic), abbreviated as GLA, is 
one of the two main types of essential fatty acids (Severina 2003; Seitov 2000). GLA is an 
omega-6 fatty acid. The human body uses essential fatty acids to produce prostaglandins 
and leukotrienes. These substances affect the process of inflammation and pain; some 
of them increase these symptoms and some reduce them. Taking GLA can change the 
balance towards a more favorable effect of prostaglandins and leukotrienes, making it 
useful for treating diseases that are associated with inflammation. There is evidence 
that GLA may be useful in the treatment of diabetic neuropathy. The supplement is 
widely used in the UK and other European countries for the treatment of eczema and 
cyclic mastalgia (a condition characterized by chest pain associated with the menstrual 
cycle). However, there is data that shows that gamma-linolenic acid does not have a 
beneficial effect in this case. There are many other alleged uses of GLA based on rather 
weak evidence. Linolenic isomers mixed with linoleic and arachidonic acids are called 
vitamin F, without which human life is impossible.

The third largest content in wool fat is selacholeic or nervonic acid, the content of 
which is 13.9 % (Table 1). The general formula is C24H46O2, rational is CH3-(CH2)7-
CH=CH-(CH2)13-COOH, structural is shown in Figure 3.

Figure 3. Structural formula of (cis-17) selacholeic (nervonic) acid

The cis-15 position contains a double bond. Omega-9-unsaturated fatty acid, part of 
the sphingolipids of the white matter of the human brain, is involved in the biosynthesis 
of myelin. It is contained in small amounts in the fats of marine animals and fish 
(salmon), and even less is found in the seeds of industrial crops.

In addition to the above acids, the following were found in the composition of wool 
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fat: eicosenoic acid in an amount of 5.0 %; eicosadienoic is 6.5 %; eicosatrienoic is 5.7 
% (Table 1). 18 fatty acids were found in total in the composition of wool fat, 9 of which 
do not have unsaturated bonds in the hydrocarbon radical. The remaining fatty acids 
have from one to five unsaturated bonds in the hydrocarbon radical, and all of them are 
important in the life of humans and animals (Severina 2003; Seitov 2000).

In wool fat, these acids form esters with aliphatic, terpene, and sterol alcohols. 
Previously, it was shown (Konuspayev et al., 2018) that up to about 25 % of these 
acids form esters with cholesterol and its homologs; in addition, it contains other 
physiologically active compounds. Wool fat and lanolin obtained from it belong to wax 
(Severina 2003; Seitov 2000; Tarkovska 2019).

In wool fat, among unsaturated fatty acids, the maximum amount is noted for 
eicosapentaenoic acid 32.6 % (hereinafter EPA) (Table 1), which can serve as a 
raw material for obtaining this acid. Eicosapentaenoic acid is currently produced 
by microorganisms that specifically synthesize EPA lipids. The process is very long 
and expensive because the microorganisms need an appropriate environment and the 
concentration in the final solution does not exceed 550 mg/L. Isolation from such a 
dilute solution presents technological difficulties. In our case, the raw material is wool 
fat, which at present in Kazakhstan simply flows into the sewer along with the wool 
wash water. Pure EPA is a very valuable drug and biologically active additive.

Such valuable preparations are pure linolenic and selacholeic acids, the content of 
which is 14.9 and 13.9 % (Table 1). They are essential acids and must be ingested with 
food.

If we in the work (Konuspayev et al., 2018) focused on the production of sterols, 
then the composition of unsaturated fatty acids in wool fat is no less valuable than the 
alcohol part of the hydrolysis products.

Conclusions
For the first time, the composition of fatty acids in wool fat has been established, 18 

fatty acids have been found and quantified, 7 of which are acids that have a saturated 
hydrocarbon radical, and the rest have from one to five unsaturated bonds in the 
hydrocarbon radical.

1. The maximum content of 32.6 % for isomers of eicosapentaenoic acid, which 
is involved in the formation of lipids, without which a living organism cannot function. 

2. The content of linolenic acid is 14.9 % and selacholeic acid is 13.9 %, essential 
acids for the body. All other acids found in wool fat are needed for the functioning of a 
living organism called omega-3, omega-6, and omega-9.
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