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Abstract

IVANOVA., S., G. MARINOVA and V. BATCHVAROV, 2016. Comparison of fatty acid composition of various 
types of edible oils. Bulg. J. Agric. Sci., 22: 849–856

In recent years, there is increasing interest in fatty acid composition and the effects of oils on human health. The fi sh and 
krill oils are rich source of omega-3 fatty acids, while the plant oils (walnut, sunfl ower, pumpkin, olive) are a good source of 
linoleic acid. In the fl axseed oil the main representative of fatty acids is alpha-linolenic acid.

The purpose of this study was to determine the fatty acid composition of oils from fi sh, krill, fl axseed, walnut, pumpkin, 
olive, salad and sunfl ower, and potential effects on human health in their consumption.
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Introduction

With the increasing demands of the consumers towards 
healthier food, the dietary fats from animal and vegetable 
origin have been gaining more and more attention as an im-
portant source of bioactive compounds.  

Dietary fats consist of a mixture of different fatty acids 
that are classifi ed as saturated, mono-unsaturated (MUFA) 
and polyunsaturated (PUFA) fatty acids. Further, the un-
saturated ones are classifi ed into omega series, being ω-9, 
ω-3 and ω-6. While ω-9 are nonessential for humans, certain 
omega-3 and omega-6 polyunsaturated fatty acids (PUFA) 
are considered as essential fatty acids, as they are not pro-
duced by the human body, and are supplied through the 
food. Alpha-linolenic acid (ALA) omega-3 fatty acid, and 
linoleic acid (LA) omega-6 fatty acid are essential fatty acids 
to humans. ALA is a precursor of two important long chain 
omega-3 fatty acid eicosapentaenoic acid (EPA) and doco-
sahexaenoic acid (DHA). Major sources of vegetable origin 

of ALA are walnuts, fl axseed, fl axseed oil, canola oil and 
soybean oil, while EPA and DHA are found primarily in fatty 
fi sh. LA was established in unmodifi ed vegetable oils from 
corn, cotton, sesame and sunfl ower. Metabolism of ALA and 
LA is associated with interaction with certain enzymes and 
therefore is transformed in two ways. First, they are unsatu-
rated because of the loss of hydrogen atoms, thereby increas-
ing the number of double bonds therein. Secondly these fatty 
acids can be made longer by the addition of carbon atoms to 
the chain-elongation. This type of reaction allows the conver-
sion of ALA to EPA and DHA. These long chain fatty acids 
ultimately form chemical compounds known as eicosanoids 
(James et al., 2000; Izquierdo et al., 2005; Innis, 2007; Si-
mopoulos, 2008; Riediger et al., 2009). The combination 
of vegetable oil and marine sources of omega-3 fatty acid 
gives a positive effect on reducing the cardiovascular dis-
ease (CVD) (Gebauer et al., 2006; McKay and Sibley, 2009), 
lower blood sugar and reduce infl ammation (Hunter, 1990; 
Drevon, 1992; Wilett et al., 1995; Harris, 1997; Schmidt, 
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1999; Connor W., 2000; Williams, 2000; Albert et al., 2002; 
Lovejoy et al., 2002; Finnegan et al., 2003; Kris-Etherton et 
al., 1999; Mensink et al., 2003; Williams and Burdge, 2006) 
Omega-3 have the potential to prevent cancer (Vlaykova et 
al., 2013) and are important for the proper functioning of 
the vital organs such as brain and eyes, in combination with 
vitamins and carotenoids, they protect human skin from sun 
damage (Boelsma et al., 2001). 

The aim of this study is to determine the fatty acid com-
position of fi sh oil, krill oil, fl axseed oil, walnut oil, pumpkin 
oil, olive oil extra virgin, salad mix olive oil and sunfl ower 
oil, and potential effects on human health in their consump-
tion.

Materials and Methods

The studies are conducted with different oils purchased 
commercially:

Fish oil dietary supplement “FITOFARM” Ltd.- Troyan 
batch: L 022 013;

Neptune Krill Oil, dietary supplement, „Neptune Tech-
nologies & Bioressources“ Inc- Canada, batch: L 1302181; 

Flaxseed oil, unrefi ned cold-pressed, Balcho Agro Prod-
uct Ltd batch: L3218;

Walnut oil, unrefi ned cold-pressed, Balcho Agro Product 
Ltd batch: L 2824;

Pumpkin oil, unrefi ned cold-pressed, Balcho Agro Prod-
uct Ltd batch: L3112;

Olive oil extra virgin, Greece, Minerva SA Edible Oils 
Enterprises, Ateenes, Greece, batch: EL 40005;

Salad Extra Virgin olive oil mix, Nutria SA, Greece, 
batch: L 0407;

Sunfl ower oil „Lazur“, 100% refi ned, „Koel-H“ EOOD, 
Bulgaria, batch: L -1875A.

The extraction of total lipids is carried out by the method 

of Bligh and Dyer (1959), using chloroform and methanol in 
a ratio of 1: 2. The methyl esters of the fatty acids were ana-
lyzed using a Shimadzu gas chromatograph-2010 (Kyoto, 
Japan). The analysis was performed on a capillary column 
CP7420 (100m x 0,25mm id, 0,2μm fi lm, Varian Inc., Palo 
Alto, CA), with a carrier gas-hydrogen make-up gas nitro-
gen. Programmed mode is the temperature of the furnace for 
fi ve steps:  initial temperature of 51ºC which was maintained 
for 8 min, then increased at a 10ºC/min to 170ºC and main-
tained for 20 minutes, then increase of 4ºC/min to 186ºC 
and maintained for 19 minutes, again increase of 4ºC/min to 
220ºC and with 2ºC/min to 240 ºC to complete the process.

Results and Discussion
The content of saturated fatty acids in the studied oils is 

presented in Table 1. 
The main representatives of this group of fatty acids are 

myristic (C14:0), palmitic (C16:0) and stearic (C18: 0) ac-
ids. The fi sh and krill oil have considerably higher content of 
myristic and palmitic acids compared to the vegetable oils, 
however in the latter higher levels of stearic acid is observed. 
Flaxseed oil possess the lowest content of palmitic acid.  Ac-
cording to Dogan and Akgul (2005), nut oils contain palmitic 
acid from 5.6% to 5.8% and trace amounts of myristic acid < 
0.1%, which is in line with our results. 

Table 2 presents the content of monounsaturated fatty 
acids (g/100 g fat) in the different oils. A total of 25 MUFA 
were identifi ed in this study. Among them with highest con-
tent are C-18: 1c9. It is in highest contents in the pump-
kin and olive oils, followed by the fi sh and sunfl ower oils, 
whereas the krill oil possesses the lowest.

Unconventional oil crops are important because they 
have specifi c chemical properties and can be used as food 
additives. Scientifi c experience indicates that the application 
of pumpkin seed oil on rats improved their lipid profi le and 

Table 1
Content of saturated fatty acids (g/100 g) in investigated oils
Saturated 
fatty acids

Fish oil Krill oil Flaxseed oil Walnut oil Pumpkin oil Olive oil Salad oil Sunfl ower oil

C-14:0 5.18 8.76 0.07 0.06 0.12 0.02 0.08 0.17
C-15:0 0.34 0.33 0.02 0.02 0.01 0.01 0.01 0.02
C-16:0 14.29 20.43 5.72 6.11 12.32 13.18 7.38 7.54
C-17:0 0.24 1.42 0.06 0.06 0.08 0.15 0.04 0.06
C-18.0 3.02 1.19 5.81 2.43 5.24 27.19 17.04 16.43
C-20:0 0.32 0.08 0.19 0.08 0.37 0.21 0.14 0.16
C-22:0 0.32 0.21 0.15 0.02 0.13 0.00 0.07 0.07
C-23:0 0.00 0.00 0.01 0.01 0.04 0.00 0.00 0.01
C-24:0 0.04 0.00 0.03 0.00 0.07 0.00 0.00 0.00
C-25:0 0.00 0.04 0.00 0.00 0.00 0.00 0.01 0.01
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liver function, and may be administered in the treatment of 
hypercholesterolemia (Ramadan et al., 2011), and the content 
of oleic acid may rich 38%, which is in agreement with our 
results. Pumpkin seeds are used in many countries for pro-
duction of oil or protein. The fat content in different varieties 
of pumpkins varies from 38–60%. Due to the high content 
of unsaturated fatty acids, oil from the seeds of squash used 
in diets (Tsaknis et al., 1997, Vibhute et al., 2013). Pumpkin 
seed oil is traditionally used in medicine in many countries 
such as China, former Yugoslavia, Argentina, India, Mexico, 
Brazil and America and is used to treat disorders of the pros-
tate gland and bladder, caused by hyperplasia. Pumpkin seed 
extract has antidiabetic, antitumor, antibacterial, anticancer, 
antioxidant and antimutagenic effect, has also been found 
that there reducing serum cholesterol. The health benefi ts of 
pumpkin seed oil due to their contents of macro- and micro-
nutrients proteins, triterpenes, lignans, phytosterols, PUFA, 
antioxidant phenolic compounds, carotenoids, tocopherol 
and minerals (Ardabili et al., 2011). Used in the treatment 
of irritable bowel syndrome, infl ammation of the prostate, 

atherosclerosis, kidney stones and regulate cholesterol levels 
in blood plasma. The high content of unsaturated fatty acids 
in the oil of pumpkin seeds, allows to replace the oils with 
a high content of saturated fatty acids in the food industries 
(Stevenson et al., 2007).

Olive oil is an example of a functional food with differ-
ent components that may contribute to the overall therapeu-
tic characteristics. Olive oil is known for its high levels of 
MUFA and also as a good source of phytochemicals includ-
ing polyphenolic compounds, squalene and α-tocopherol 
(Stark and Madar, 2002; Hwang et al., 2010). Olive oil is 
the oil obtained from the fruit of the olive tree, traditionally 
grown in the region of the Mediterranean basin. The compo-
sition of the oil depends on the quality of the feedstock, the 
technological processing and storage conditions. Olive oil is 
one of the healthiest sources of fat in human nutrition, due 
to the high content of MUFA with a basic agent oleic acid 
(55-83%) (Salimon and Farhan, 2012; Esmaeili et al., 2012; 
Matthäus and Özcan, 2011; León et al., 2004; Dabbou et al., 
2011; Mailer, 2006; Rondanini et al., 2011; Hashempour et 

Table 2
Monounsaturated fatty acids (g 100 g fat) in the tested oils
Monounsaturated fatty 
acids

Fish oil Krill oil Flaxseed oil Walnut oil Pumpkin oil Olive oil Salad oil Sunfl ower 
oil

C-12:1ω1 0.00 0.03 0.01 0.02 0.02 0.02 0.01 0.04
C-14:1ω5 0.02 0.03 0.00 0.01 0.00 0.01 0.00 0.02
C-15:1ω5 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00
C-16:19tr 0.29 0.42 0.01 0.00 0.00 0.02 0.00 0.00
C-16:1ω7 0.20 4.25 0.08 0.10 0.12 0.48 0.12 0.15
C-16:2ω4 0.59 0.67 0.00 0.01 0.01 0.00 0.00 0.00
C-17:1ω7 0.17 0.10 0.02 0.02 0.03 0.07 0.02 0.02
C-16:3ω4 0.50 0.55 0.00 0.00 0.00 0.00 0.00 0.01
C-18:1t4 0.03 0.02 0.00 0.01 0.02 0.11 0.10 0.12
C-18:1t5/6/7 0.00 0.00 0.00 0.00 0.01 4.13 1.44 1.45
C-18:1t9 0.03 0.00 0.02 0.01 0.02 8.89 4.21 4.88
C-18:1t10 0.07 0.02 0.02 0.02 0.01 3.06 3.54 3.01
C-16:4ω1 0.01 0.01 0.01 0.02 0.03 0.00 0.00 0.00
C-18:1t11 1.28 1.32 0.00 0.01 0.00 1.53 2.86 2.60
C-18:1c9/C-18:1t12/13/ 29.91 9.49 19.04 17.45 37.20 36.52 22.36 27.03
C-18:1t15/C-18:1c11 3.27 5.97 0.58 0.72 0.67 1.22 1.16 1.15
C-18:1c12 0.02 0.05 0.00 0.00 0.00 0.39 1.30 1.06
C-18:1c13 0.15 0.25 0.01 0.01 0.01 0.14 0.22 0.23
C-18:1t16 0.00 0.01 0.00 0.00 0.00 0.13 0.22 0.25
C-18:1c14 0.00 0.01 0.01 0.00 0.00 0.14 1.10 1.02
C-18:1c15 0.02 0.04 0.03 0.00 0.00 0.01 0.04 0.12
C-20:1ω9 4.04 0.65 0.10 0.18 0.09 0.02 0.02 0.04
C-22:1ω11 3.33 0.53 0.01 0.01 0.01 0.00 0.00 0.00
C-22:1ω9 0.05 23.24 0.07 0.02 0.01 0.00 0.00 0.00
C-24:1ω9 0.20 0.10 0.00 0.00 0.00 0.00 0.00 0.01
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al., 2010). Olive oil is a major source of dietary fat in the 
Mediterranean region and the population have a lower inci-
dence of chronic degenerative diseases, especially coronary 
heart disease, breast, skin and colon cancer. Products derived 
from olives in ancient times were used as aphrodisiacs, soft-
eners, sedatives, tonics, laxatives and dietary supplement. 
Traditionally they are used to treat colic, alopecia, paralysis, 
rheumatic pain, sciatica and hypertension (Waterman and 
Lockwood, 2007). Extra virgin olive oil and its extracts pro-
tect against oxidative damage liver tissue by preventing ex-
cessive lipid peroxidation (Nakbi et al., 2010).

The highest content of vaccenic acid (C-18: 1t11) was 
presented in the salad mix and sunfl ower oil, the lowest in 
fi sh and krill oils, while in fl axseed, walnut and pumpkin oils 
this fatty acid was not detected. The maximum content of C-
20:1n9 and C-22:1n11 acids was observed in fi sh oil, while 
the krill oil possessed the highest content of C-22:1n9. 

The data on the content of polyunsaturated fatty acids 
(g/100g fat) in different oils is presented in Table 3. The lin-
oleic acid (LA C-18:2c9,12/19:0) is the major component of 
PUFA in walnut, pumpkin, salad mix and sunfl ower oils.

In line with our results, Madawala et al. (2012), estab-
lished a high content of PUFA in the oil from the nuts (71%), 
which determines its low oxidative stability. Linoleic acid 
content in the oil from the nuts varies between 49% to 55% 
(Özcan et al., 2010). In four varieties of walnuts, Dogan and 
Akgul (2005) determined linoleic acid in amounts of 49 to 
54%. According to Tasan et al. (2011) in sunfl ower oil the 
linoleic acid (C18: 2) ranges from 61.37 to 62.65% in all 
sunfl ower oils, while the content of linolenic acid (C18: 3) is 
only 0.7% (Tasan et al., 2011).

The maximum content of alpha-linolenic acid (ALA 
C-18:3ω3) was determined in fl axseed oil, while very low 
content of ALA was found in olive, salad mix and sunfl ower 
oils. 

Flaxseed is important functional food ingredient, rich 
in ALA, omega-3 fatty acid, lignans and fi ber, which have 
potential benefi ts for human health by reducing the devel-
opment of cardiovascular disease, atherosclerosis, diabetes, 
cancer, arthritis, osteoporosis, autoimmune and neurologi-
cal disorders. Flaxseed oil as a functional food ingredient 
included in baked foods, juices, milk and dairy products, 
cakes, pasta and meat products (Goyal et al., 2014). Flax-
seed oil is applied for the prevention and treatment of cancer 
as the primary focus is in breast cancer, colon cancer and 
prostate cancer (Young et al., 2005; Wiggins et al., 2013). 
Flaxseed oil is rich in ALA, like sunfl ower and saffl ower 
oil (Harris, 1997). Valencia et al. (2006) using fl axseed oil 
as a substitute for fat in the production of dry sausages es-
tablished that anaerobic under vacuum for 5 months storage 
the quantitative content of ALA remains unchanged, unlike 
aerobic conditions, wherein it is established downward.

Stearidonic acid (SDA-18: 4 (ω-3)) in the krill oil is 2.2 
times higher compared to its contents in the fi sh oil. Eicosa-
dienoic acid (C20:2ω6) in fi sh oil is 0.72 g/100 g fat, while 
krill and walnut oils had a minimum content of this fatty 
acid (0.06 and 0.03 g/ 100 g, respectively). Dihomo-gamma-
linolenic (C20: 3n6), arachidonic (C20: 4ω6), eicosatrienoic 
(C20:3ω3), dokosadienoic (C 22: 2ω6) acids are in higher 
concentration in the fi sh oil. The maximum content of eicos-
apentaenoic acid (EPA C-20:5ω3) was measured in fi sh oil 
as well. The other oils, except the krill oil, do not contain 

Table 3
Polyunsaturated fatty acids (g/100 g fat) in the analyzed oils
Polyunsaturated 
fatty acids

Fish oil Krill oil Flaxseed oil Walnut oil Pumpkin oil Olive oil Salad oil Sunfl ower 
oil

C-18:2t9,12 0.01 0.11 0.00 0.00 0.00 0.16 0.99 0.96
C-18:2c9,12/19:0 8.43 1.61 11.58 62.69 42.64 1.30 28.68 27.21
gC-18:3ω6 0.06 0.00 0.05 0.06 0.05 0.28 3.17 2.96
aC-18:3ω3 3.08 1.13 56.08 9.61 0.42 0.05 0.02 0.02
CLA9c,11t 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.21
C-18:4ω3 1.67 3.71 0.01 0.00 0.00 0.00 0.18 0.16
C-20:2ω6 0.72 0.06 0.01 0.03 0.00 0.00 0.00 0.00
C-20:3ω6 0.18 0.03 0.00 0.00 0.00 0.00 0.00 0.00
C-20:4ω6 0.52 0.39 0.00 0.00 0.00 0.00 0.00 0.00
C-20:3ω3 0.31 0.07 0.03 0.00 0.00 0.00 0.00 0.00
C-20:5ω3 8.69 0.04 0.00 0.00 0.00 0.00 0.00 0.00
C-22:2ω6 0.07 0.05 0.02 0.02 0.06 0.00 0.00 0.04
C-22:5ω3 1.36 0.32 0.00 0.00 0.00 0.00 0.00 0.00
C-22:6ω3 6.09 10.20 0.02 0.02 0.00 0.00 0.00 0.00
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this fatty acid. The highest content of docosahexaenoic acid 
(DHA C-22:6ω3) was determined in krill and fi sh oils, but 
not detected in the other oils. The content of EPA in fi sh oil 
may vary from 20 to 250 mg/g fatty acid and depend on the 
kind of fi sh from which it is produced (Gruger, 1967; Harris, 
2004).

There are three main omega-3 fatty acids which have 
a benefi cial effect on human health: alpha-linolenic acid, 
(ALA, C18: 3), eicosapentaenoic acid (EPA, C20: 5) and 
docosahexaenoic acid (DHA, C22: 6). ALA is an important 
fatty acid that is converted to the long chain omega-3 fatty 
acids such as EPA and optionally DHA. EPA and DHA are 
found mainly in fi sh and have demonstrated cardioprotective 
properties (Harper et al., 2006; Abdel-Moein et al., 2011; 
Das, 2008; Innis, 2000).

Numerous clinical studies have proven the health ben-
efi ts in terms of cardiovascular and mental health of inclu-
sion in the diet of long-chain omega-3 polyunsaturated fatty 
acids, namely eicosapentaenoic acid (EPA) and docosahexa-
noic acid (DHA). Some types of fi sh oils are good sources 

of omega-3 fatty acid, but are not suitable for use in food 
products, since they change organoleptic characteristics of 
the product and therefore it is preferred that the addition of 
various vegetable oils derived from oilseed crops, such as oil 
from pumpkin seeds, fl ax seeds and walnuts, which contain 
alpha-linolenic acid (Damude and Kinney, 2007). The use 
of fi sh and fi sh oil as a source of omega-3 fatty acids reduce 
the risk of cardiovascular disease, strokes and sudden death 
in secondary prevention, while the application of the source 
of ALA is useful for primary prevention of the above men-
tioned diseases (Wang et al., 2006)

Table 4 shows the content of branched fatty acids (g/100 
g fat) in the investigated oils. The highest contents of C-
14iso, C-15iso and C-17iso acids were determined in krill 
oil. Relatively high content of C-15iso and C-17iso acids 
were detected in fi sh oil.

Table 5 presents the total contents of the saturated, mono- 
and polyunsaturated fatty acids (g/100 g fat) in the analyzed 
oils. Conjugated linoleic acid (CLA) is represented only in 
salad oil (0.24 g/100 g fat) and sunfl ower oil (0.21 g/100 g 

Table 4
Branched fatty acids (g 100 g fat) in the analyzed oils
Branched fatty 
acids

Fish oil Krill oil Flaxseed oil Walnut oil Pumpkin oil Olive oil Salad oil Sunfl ower oil

C-13iso 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
C-13aiso 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
C-14iso 0.02 0.18 0.05 0.08 0.08 0.04 0.09 0.13
C-15iso 0.20 0.28 0.00 0.00 0.00 0.00 0.00 0.00
C-15aiso 0.04 0.03 0.00 0.00 0.00 0.00 0.00 0.01
C:16iso 0.01 0.00 0.00 0.00 0.00 0.02 0.01 0.01
C-17iso 0.28 0.71 0.00 0.00 0.00 0.01 0.00 0.00
C-17aiso 0.04 0.03 0.00 0.00 0.00 0.00 0.00 0.00
C-18iso 0.04 0.15 0.00 0.00 0.00 0.00 0.00 0.01

Table 5
Groups of fatty acids (g/100 g fat) in the analyzed oils
Groups of fatty 
acids

Fish oil Krill oil Flaxseed oil Walnut oil Pumpkin oil Olive oil Salad oil Sunfl ower 
oil

å CLA 0.00 0.00 0.00 0.00 0.00 0.01 0.25 0.23
S C-18:1Trans-FA 4.69 7.33 0.63 0.78 0.73 19.08 13.53 13.46
S C-18:1Cis-FA 30.10 9.84 19.09 17.46 37.21 37.20 25.02 29.45
SFA 23.75 32.46 12.06 8.79 18.38 40.76 24.77 24.47
MUFA 44.24 47.82 20.02 18.62 38.26 56.89 38.72 43.21
PUFA 31.19 17.72 67.80 72.44 43.18 1.79 33.30 31.60
å É-3 21.19 15.46 56.14 9.63 0.43 0.05 0.20 0.19
å ω-6 10.02 2.30 11.66 62.81 42.75 2.12 34.14 32.23
å ω-6/Σω -3 0.47 0.15 0.21 6.52 100.17 41.62 168.03 167.03
Branched FA 0.63 1.40 0.06 0.09 0.09 0.07 0.10 0.17
CLA  0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.21
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fat). The total amount of trans-isomers of oleic acid (Σ C18: 
1trans FA) is highest in olive, salad mix and sunfl ower oils 
and minimum in fl axseed, pumpkin and walnut oils. The to-
tal amount of cis-isomers oleic acid (Σ C18: 1cis) is high-
est in pumpkin and olive oils. The total content of MUFA is 
between 56.89 g/100 g fat in olive oil to 18.62 g/100 g fat in 
walnut oil, which is due to the content of oleic and vaccenic 
acids. In the range from 47.72 to 43.21 g/100 g fat was the 
content of MUFA in krill, fi sh and sunfl ower oils. The wal-
nut and fl axseed oils possessed the highest content of PUFA. 
Twice lower was the content of PUFA in salad, sunfl ower 
and fi sh oils. Very low PUFA content was found in the olive 
oil as well. 

The analyzed oils have different content in omega-3 fatty 
acid. The highest concentration was found in fl axseed oil, 
which is 2.6 to 5.8 times higher than the content in fi sh, krill 
and walnut oils. The other oils had very low omega-3 fatty 
acid content. In omega-6 fatty acids highest values was found 
in walnut oil. The content between 42.75 and 32.23 g/100 g 
fat were determined in pumpkin, sunfl ower and salad oils. 
The lowest one was found in olive and krill oils. 

The ratio between the two groups of fatty acids omega-6/
omega-3 vary widely depending on the prevailing content 
of omega-3 or omega-6 fatty acids. Good quantitative ratio 
is found in fi sh, krill, fl axseed and walnut oils. In other oils 
because of its low content of omega-3- fatty acids is high 
between 100.17 and 168.03. It is believed that products with 
omega-6/ omega-3 ratio < 5 have a low risk factor for human 
health. The low ratio of omega-6/omega-3 fatty acid is more 
desirable to reduce the risk of many chronic diseases.

In Western diet the ratio of omega-6/omega-3 is 15 / 
1-16.7 /1. Excessive amounts of omega 6 polyunsaturated 
fatty acids (PUFA) and a very high ratio of omega-6/ome-
ga-3 promote the pathogenesis of many diseases, includ-
ing cardiovascular, cancer, infl ammatory and autoimmune 
diseases. For their suppression is necessary to increase the 
content of omega -3 PUFA. In secondary prevention of 
cardiovascular diseases the ratio of omega-6/omega-3 4/1 
reduced mortality by 70%. The ratio of 2.5/1 decreases cell 
proliferation of patients with colorectal cancer, whereas a 
ratio of 4/1 with the same amount of omega-3 PUFA has 
no effect. The low value of the omega-6/omega-3 in wom-
en w ith breast cancer is associated with decreased risk. 
Ratio 2-3/1 inhibits infl ammation in rheumatoid arthritis 
patients, 5/1 has benefi cial effects on asthma patients as 
a ratio of 10/1 has undesirable consequences. These stud-
ies indicate that the optimum ratio may vary depending 
on the disease. It is entirely possible therapeutic dose of 
omega 3 fatty acids depend on the severity of the disease 
(Simopoulos, 2002).

Data for the branched fatty acids (Table 4 and 5) show 
that the highest content is found in krill and fi sh oils, while 
vegetable oils varies from 0.06 (fl axseed oil) to 0.17 g/100 g 
fat (sunfl ower oil). They are positional isomers which have 
no relation to human nutrition.

Conclusions

Fatty acid analysis of fi sh, krill, fl axseed, walnut, pump-
kin, olive, salad mix and sunfl ower oils gives us reason to 
summarized that:

Saturated fatty acids in vegetable oils are in  relatively 
low concentration versus, olive and  krill oils;

The oils are rich in unsaturated fatty acids from 58.7 to 
91.06 g/100 g of fat, which would have a positive effect on 
dietary benefi ts, due to the high content of bioactive com-
pounds – oleic, linoleic and linolenic acid in vegetable oils 
and eicosapentaenoic, docosahexaenoic and docosapenta-
noic fatty acids in fi sh and krill oils. 

Conjugated linoleic acid is represented only in salad oil 
0.24 g/100 g fat and sunfl ower oil 0.21 g/100 g fat.

From the point of view of omega-3-fatty acid the high-
est content was determined in fl axseed, fi sh, krill and walnut 
oils. These oils have good ratio of omega-6/omega-3 fatty 
acids. This gives us reason to believe that these oils are best 
suited for diet and healthy eating.
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