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Abstract--- Wheat germ oil differs from many vegetable oils very 

high (over 70%) and most balanced content of polyunsaturated fatty 
acids, linoleic acid (ω 6) and linolenic (ω 3), oleic (ω 9). Also in the 
wheat germ oil in much smaller quantity contain saturated fatty acid 
(palmitic, stearic and others.). We have investigated the fatty acid 
composition of wheat germ oil, which was obtained by the new 
technology developed by us cold pressing. 
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I. INTRODUCTION 

URRENTLY, there is a need to develop new and improve 

existing technologies for complex and deep processing of 

secondary raw materials, as every year in Kazakhstan in 

the development of 5 million. Tons of flour produced more 

than 100 thousand tons of wheat germ. 

At the largest mill combine Kazakhstan installed equipment 

company "Buhler" in the technological scheme which 
provided for the allocation of the embryo as one of the by-

products of grain processing. On the other enterprises embryo 

almost completely depersonalized in the bran, which go 

mostly to feed farm animals. 

Thus, in the Republic of wheat embryos not treated, while 

the oil contained in them (7-8%) differs from many vegetable 

oils high in polyunsaturated fatty acids, vitamin E and group B 

/1/. 

In this regard, we have developed a technology for 

processing of wheat germ oil in order to obtain enhanced 

bioavailability. The developed technique involves obtaining 
wheat germ oil by cold pressing, which allows to preserve the 

biochemical properties of the oil. 
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This valuable product is used not only in the food industry 

as all kinds of food additives, but also in various fields of 

medicine for the treatment of many diseases /2/. 

Sunflower oil is a traditional product of daily consumption, 

therefore we obtained by the new technology, wheat germ oil, 
sunflower oil introduced into the oil in an amount of 1% of the 

(enriched) to improve its quality and high resistance to 

oxidation. 

II. MATERIALS AND METHODS  

GLC we defined the following fatty acid composition of 

vegetable oils: sunflower, wheat germ oil and sunflower oil-

rich, containing a large number of essential (essential) fatty 

acids ω 3, ω ω 6 and 9. 
Gas chromatographic analysis of fatty acid composition of 

milk fat is one of the principal methods of determining the 

lipids therein. 

Gas chromatographic analysis was performed on a gas 

chromatograph "Shimadzu GC 2010" with a flame ionization 

detector, after translation into the methyl esters by the method 

interstate standard (GOST 30418-96) transesterification of fat 

using sodium methoxide in methanol. Separation of the methyl 

esters were carried out on a capillary column 30 m in length 

and an internal diameter of 0.25 mm, carrier gas of hydrogen 

was passed at 40 ml / m. Separation was performed on a polar 
stationary phase SUPELCOWAX 10 with increasing 

temperature from 60C to 180C to 200C at a rate per minute, 

maximum temperature in the column 2300S /3/. 

Polar stationary phase enables the separation of the methyl 

esters of fatty acids of carbon number and unsaturation degree. 

Calculation of the components of milk fat of all samples was 

performed by the internal normalization. As the standard was 

specified mixture of methyl esters of individual fatty acids - 

saturated from C4:0 (oleic) and C22:0 (behenic), branched (iso - 

and ante-iso) of C13:0 (iso- tridecyl) to C18:0 (iso-stearic) from 

the monounsaturated C10:1 (caproleic) to C20:1 ω9 (gondoinic) 
and polyunsaturated C18:2 ω6 (linoleic), C18:3 ω6 (γ- linolenic), 

C 18:3 ω3 (α - linolenic) and C 20:4 ω6 (arachidonic). 

III. RESULTS AND DISCUSSION 

Nutritional value of wheat germ oil is due to a high content 

of unsaturated fatty acids. On the main physiological effect is 

linoleic acid, arachidonic turning into, helped present in wheat 

germ oil vitamins B and E /4/. 

Chromatograms of methyl esters of fatty acids of plant oils 
is given in Fig. 1, 2 and 3. The fatty acid composition of these 

oils is given in Tabl. 1. 

As can be seen from Tabl. 1, the quantitative content of 

saturated fatty acids of C14:0 and C20:0 in the oil of wheat germ 

(WGO) compared with sunflower oil above except stearic acid 

C 
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3.15 and 3.60%, respectively. It is also possible to note the 

high content of linoleic acid C18:2 ω 6 Sunflower oil 64.03%. 

As a result of making a sunflower oil, 1% of wheat germ oil 

is observed increase in the quantitative content of fatty acids, 

in particular ω 3 essential acid (α-linolenic) with 0.14 to 

0.68% (5 times). 
Also, the analysis showed that the minimum wage has an 

inhibitory effect and its introduction in the amount of 1% 

increases the oxidative stability of sunflower oil in 1.1-1.2 

times. Use of the additive more than 1% is impractical because 

it leads to higher sunflower oil. Longer storage of enriched 

sunflower oil can be explained by the high content of oxidants, 

such as tocopherols contained in WGO. 

 

 
Fig. 1  wheat germ oil chromatogram 

 

 
Fig. 2 sunflower oil chromatogram 

 

 
Fig. 3 enriched sunflower oil chromatogram 
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TABLE I 

THE FATTY ACID COMPOSITION OF PLANT OILS 

Acids code classification Fatty acid content,%  

  Wheat germ oil sunflower oil Enriched sunflower oil 

Saturated fatty acids (EFAs) 

Myristic acid С14:0  0,42±0,01 0,08±0,01 0,15±0,01 

pentadecanoic acid С15:0  0,06±0,01 0,02±0,01 0,02±0,01 

palmic acid С16:0  7,39±0,01 6,60±0,01 8,01±0,01 

margaric acid С17:0  0,43±0,01 0,07±0,01 0,02±0,01 

stearic acid С 18:0  3,15±0,01 3,60±0,01 3,17±0,01 

arachidonic acid С20:0 Н- 0,42±0,01 0,02±0,01 0,39±0,01 

Branched (iso- anteiso-) saturated fatty acid 

Iso - myristic С 14:0 Изо- 0,23±0,01 0,13±0,01 0,20±0,01 

Iso-margaric acid С 17:0 изо- 0,17±0,01 0,10±0,01 0,03±0,01 

Monounsaturated fatty acids (MUFA) 

pentadecenic С 15:1 ω5 0,42±0,01 0,08±0,01 0,23±0,01 

7-hexadecenoic acid С 16:1 ω9 0,13±0,01 0,06±0,01 0,10±0,01 

palmitoleic acid С 16:1 ω7 0,17±0,01 - - 

heptadecenoic acid С 17:1 7 0,03±0,01 0,03±0,01 0,04±0,01 

oleic С 18:1 9 25,70±0,01 23,64±0,01 26,85±0,01 

vaccenic acid С 18:1 7 1,55±0,01 0,83±0,01 1,39±0,01 

gondoinic acid С 20:1 9 0,59±0,01 0,11±0,01 0,14±0,01 

Polyunsaturated fatty acids (PUFAs) 

linoleic acid С 18:2  6 57,31±0,01 64,03±0,01 58,06±0,01 

linolenic С18:3 - 6 1,13±0,01 0,36±0,01 0,24±0,01 

linolenic С18:3 - 3 0,70±0,01 0,14±0,01 0,68±0,01 

 

 

IV. CONCLUSION 

Thus vegetable oils (wheat germ oil, sunflower oil and 

sunflower enriched) are a rich source of essential 

(indispensable) polyunsaturated ω6 (C18:2 linolenic) acids. 

These oils have not only the nutritional value and 

physiological activity. There is a definite relationship between 
the content of cholesterol and dietary intake of 

polyunsaturated fatty acids, the more highly unsaturated fatty 

acids in the diet, the lower the cholesterol content in the blood. 

When consumed in large amounts of food of animal fats 

containing a large quantity of high saturated fatty acids leads 

to the formation of cholesterol esters and the subsequent 

development of atherosclerosis and thrombus formation. 

It is therefore necessary to use fats useful balanced fatty 

acid composition of the unsaturated, monounsaturated (ω9) 

and ω3 and ω6 polyunsaturated fatty acids. 
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