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Abstract 

The question of the creation of blended oils with a balanced fatty acid composition. Developed and 
scientifically justified on the basis of the composition of blends of sunflower oil with additives camelina, flax 
and walnuts oils with fatty acid families of ω-6: ω-3 from 10:1 to 3:1. 
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Introduction 
The modern food production moved to a new stage of 

development when the food program should solve the 
problem of satisfying not only the needs of the population 
in some foods, but also to ensure the balance of the main 
nutrients. 

According nutritionists can be considered balanced fats 
which contain a composition of 30% saturated, 50-60% 
monounsaturated and 10-20% of polyunsaturated fatty 
acids (PUFAs). Elderly patients and cardiovascular disease 
linoleic acid content to be about 40%, the ratio of 
polyunsaturated to saturated fatty acid - closer to 2:1. 
Scientific evidence shows that the share of essential fatty 
acids should account for 4-6% of the energy value of the 
diet of a healthy person and the ratio of polyunsaturated 
fatty acids families ω-6/ω-3 should be 10:1, and in cases of 
lipid metabolism disorders - 5:1 and even 3:1 [1]. Based on 
clinical and experimental research scientists recommended 
ratio of acid ω-6 and ω-3 is from 4:1 to 2:1 [2]. 

Analysis of the structure of consumption of vegetable 
oils in modern Ukraine as compared with the beginning of 
the XX century. evidence of its significant change: the main 
vegetable oil is consumed Ukrainian, is a sunflower, which, 
as we know, does not have the optimal composition of 
PUFA. Oils PUFAs with a predetermined composition can 
be obtained by breeding and genetic modification of 
oilseeds or by blending (mixing) of vegetable oils and 
specific fatty acid composition. The second way is more 
efficient and cheaper, making it worthwhile to develop  
 
 
 

technology for blended oils increased biological value with 
a balanced fatty acid composition. 

Materials and Methods 
The purpose of research is to study the production 

and consumption food oils increased biological value 
and creation of blended oils that have a functional 
purpose. 

As the research subjects was selected prevalence 
in the diet of the population of Ukraine vegetable 
oils obtained by cold pressing of the first technology 
spin - sunflower, soybean, rapeseed, linseed, mustard 
and unconventional oils – camelina hemp seed, 
maranth, sesame, cedar, pumpkin, walnut, wheat 
germ oil, fruits of sea buckthorn and grape seed. 
Also studied widely represented in the trading 
network olive oil varieties "Extra virgin". 

Fatty acid and the isomer composition of 
vegetable oils was analyzed on a gas chromatograph 
Agilent 6890 (USA) with capillary column, 
programmed mode and ionization-flame detector 
Methods by preparation methyl esters according to 
DSTU ISO 5509-2002, analyzing the method of gas 
chromatography according DSTU ISO 5508-2001 
[3.4]. 

Results and Discussion 
Biological and food respectively, the value of 

vegetable oils characterized by the composition and 
the ratio of fatty acids. Table. 1 shows the fatty acid 
composition of vegetable oils investigated oilseeds 
and fruit seeds.  
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Table 1.  
Fatty acid composition of vegetable oils 

Vegetable oils  Fatty acids,% Ratioω-3/ω-6 

Saturated  
fatty acid 

Monounsaturated Polyunsaturated 

ω-9 (oleic) others  
MUFA 

ω-6 
 (л) 

ω-3 
(α- linolenic) 

Sunflower  11,34 24,61 С20:1- 0,17 62,58 0,09 1:695 

Soy  15,64 21,36 С16:1- 0,1 55,60 5,73 1:10 

Rape  6,86 58,99 С20:1- 1,46 
С22:1 - 0,77 

18,68 9,13 1:2 

Corn 11,31 43,1 С16:1- 0,27 
С20:1 - 0,13 

44,90 0,65 1:69 

Olive  15,53 72,06 С16:1- 0,93 
С24:1 - 0,38 

7,12 0,59 1:12 

Flaxseed  10,24 17,30 С16:1- 0,05 14,31 57,26 1:0,25 

Camelina  9,96 15,99 С20:1 -14,12 
С22:1 - 2,69 

19,26 33,85 1:0,6 

Hempseed 10,74 13,53 С20:1- 0,33 55,40 15,32 1:3,6 

Mustard  4,87 33,53 С20:1 -9,44 
С22:1 - 25,7 

10,96 11,25 1:1 

Amaranth  17,83 23,97 С16:1- 0,36 
С20:1- 0,32 

53,75 1,31 
 

1:41 

Sesame  11,31 38,0 С16:1- 0,11 
С20:1 - 0,17 

40,71 0,34 1:130 

Pumpkin  19,71 21,47 С16:1- 0,11 
С20:1- 0,09 

58,38 0,14 1:417 

Walnut oil  8,21 16,56 С16:1- 0,10 
С20:1 - 0,18 

61,35 13,58 1:4,5 

Wheat germ oil  18,24 14,86 С16:1- 0,16 
С20:1- 1,35 

57,03 6,69 1:8,5 

Sea buckthorn oil  29,32 5,82 С16:1- 34,32 
С17:1- 1,27 

16,84 4,94 1:3,4 

Grapeseed oil 11,51 19,6 С16:1- 0,1 
С20:1 - 0,17 

68,15 0,45 1:151 

 
According to Table. 1 sunflower and corn oils 

contain high amounts of ω-6 acids and small - ω-3 
acids and therefore have no optimum fatty acid 
composition. Soybean oil is recommended for 
consumption ratio ω-3 / ω-6 PUFA (1:10). For 
rapeseed and mustard oil are of relatively low levels 
of saturated fatty acids (7.4%), high oleic acid level 
(33-59%) and the average level of linolenic acid (9-
11%) and thus is favorable balance of ω-3 / ω-6 as 
1:1-2. Olive oil characteristically high oleic acid and 
low levels of PUFA. In linseed and camelina oil 
content of irreplaceable α-linolenic acid is much 
higher than the recommended levels, which indicates 
their high physiological value and feasibility of using 
enrichment ω-3 acid foods. A distinctive feature of 
camelina oil is gondoinovoy content (14%) and  
erucic (about 3%) acids. Walnut oil and hemp have a 
sufficiently high content of α-linolenic acid, but their  

use is limited to the high cost and nonproliferation. 
Other oils do not conform to the recommended 
dietary intake of PUFA ratio ω-3/ω-6. 

We have developed blends based on sunflower oil 
with additives camelina oils, flax and walnuts with a 
fatty acid content families of ω-6: ω-3 from 10:1 to 
3:1. This ratio corresponds to a nutritionist 
recommended "ideal" ratio of essential fatty acids 
diet. Basis for the blend elected sunflower oil. This is 
a traditional non-deficient product daily demand and 
consumption. Taste of Ukrainian sunflower oil 
consumer evaluates as "correct" neutral. Balanced 
nutrition formula corresponds to the following 
blended oils: 

Number 1 - Sunflower oil 65% × walnut oil 35% 
Number 2 - Sunflower oil 75% × 25% linseed oil, 
Number 3 - Sunflower oil 60% × 40% camelina 

oil. 
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Picture 1. Changing the of peroxide number of blended oils during 28 days 
 
Time to reach PV = 10 mmol ½ O/kg is 

guaranteed shelf life of oils. It has been established 
that the addition of linseed oil in an amount of 25% 
negatively affects the stability of the vegetable oil, 
such oxidize faster than other blends. The longest 
period of storage - 27.5 days with free access to air 
and light - is number one with a blend containing 
35% of walnut oil. 

High resistance is noted as a sample number 3, 
which is period of storage 25.7 days. Thus, high 
resistance to oxidation processes are different blends 
of sunflower oil camelina and walnut oil. 

Such blends appropriate to apply the treatment 
and prevention of atherosclerosis, to improve the 
effectiveness of diet therapy and correction of lipid 
metabolism in patients with type II diabetes, diseases 
of the cardiovascular system. 

Investigation of autocatalytic oxidation and 
hydrolytic of blends at their storage at a temperature 
of 20 ± 2 º C, with free access of light and air 
showed that blend with linseed oil oxidizes rapidly. 
Therefore, it was removed from further research. 
Obtained by oxidation curves calculated kinetic 
parameters of the oxidation process of blended oils 
(Table 2). 

 
Table 2.  

Kinetic parameters of oxidation of blended oils 

Sample 
kinetic parameters 

kp2 /k7·10-5 k7·10-4, 
dm3·mmol-1·с-1

1. Sunflower Oil 60% + 40% camelina oil 0,52 15,7 

2. Sunflower oil 65% + walnut oil 35% 0,44 18,5 

P
V

,  
m

m
ol

 ½
 O

/k
g 
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Kp2/k7 parameter value shows the ratio of 

rates of initiation and termination of the 
reaction rate of  
oxidation of the substrate. Parameter value 
greater than zero indicates the antioxidant 
properties of biologically active substances 
contained in blends. Thus, sunflower - 
camelina blend with parameter equals 0.52 
kp2/k7 more stable during storage than 
sunflower - walnut blend with the value kp2/k7 
- 0,44. The obtained values of the constants k7 
indicate that the addition of camelina oil or 
walnut improve the inhibitory properties of the 
oxidation of the investigated blends. 

Established antioxidant activity of additives 
camelina oils or walnut used for the prediction 
of the oxidative stability of oils blended. 

Conclusion 

Thus, we can say that the main indicator of 
biological and, accordingly, the nutritional 
value of oil is a fatty acid content. Their ratio 
in the diet affects the condition of the human 
organism, the problem of excessive weight and 
premature aging. 

To get products increased biological value 
appropriate to use the principle of blending 
oilsthat allows to reach balance on the fatty 
acid composition and provides the 
functionality of the product. Economic 
efficiency and simplicity of the technology of 
blending oils recovered their production in the 
discharge actual and perspective. 

Developed blends of sunflower oil with 
camelina and walnuts are stable to oxidation 
and can be recommended for the production of 
health-preventive foods. 
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