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ABSTRACT  
 

The purpose of the current study was to determine the physicochemical properties and fatty acid profile of 
sunflower and soy bean oil extracted by Soksleh methods. The physicochemical properties were evaluated by 
peroxide value, acidity, soapy number, soapy material and non soapy material. The fatty acid compositions of 
sunflower and soy bean oil were identified and determined using Gas chromatography (GC). The results of 
physicochemical properties exhibited that except of peroxide value which soybean oil was higher than 
sunflower oil, all of factors were similar. The results of GC demonstrated that sunflower and soy bean oils were 
found to be good sources of poly unsaturated fatty acids with total poly unsaturated fatty acid 86.81 %and 
83.11% respectively. According to the results linoleic and palmitic acid were most abundant unsaturated and 
saturated fatty acids in both samples respectively. The level of linolenic acid in soybean oil (6.5 %) was higher 
than sunflower oil (0.11%). The results of this research demonstrated that the sunflower oil was shown Suitable 
physicochemical properties for food industrial applications as compare with soybean oil due to lower content of 
linolenic acid and thereby more resistant to oxidation reaction.  
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Introduction  
 

The amounts total vegetable oil crops have been 
raising for a number of years, because  oil crops has 
suitable composition as raw ingredient used in a 
some different of food. The world production of 
sunflower seeds increased from 26 to 31 million 
metric tons between 2004 and 2006. According to 
USDA from 2005 to 2007 Global production of 
sunflower oil was 10 million metric tons, being 
overtaken only by palm, soybean and canola [4]. The 
world demand for sunflower oil has been increasing 
on average for 1.8% per year [12]. high level of 
production and usage of sunflower oil in food 
industry was due to high content of oleic acids and 
linoleic which both of them account for about 90% of 
the total fatty acids [2]. According to codex 
allimentarius, there are three group  of sunflower 
variety, first group refer to standard or high-linoleic 
(48–74% C18:2 n-6, 9),  second group was include 
high-oleic (75–91% C18:1 n-9) and the third group is 
related to mid-oleic or NuSun (43-72% C18:1 n-9) 
[3]. Due to high nutritional value that related to the 
high content of essential fatty acid  and unique  
chemical composition of sunflower oil are 

considered to be a suitable source of lipids which are 
largely used in the food industry. Another unique 
feature of this oil has a high content of the oxidant 
vitamin E compared to other oils.  For this reason 
sunflower oil are used in the ingredient of foods, 
drugs and cosmetics  [11].  

The soybean oil is one of the common vegetable 
oils and its production in 2003 was estimated to be 
184.49 million MT out of 317.89 million MT total 
for vegetable oil crops, making soybeans the world’s 
largest oilseed crop, rivaled only by palm oil. 
Soybean oil of typical composition performs well as 
a salad oil, but it is usually hydrogenated for use as a 
margarine stock or frying oil [5]. This oil contains a 
high content of unsaturated acids such as linoleic, γ-
linolenic α-linolenic acid (omega- 3 acid), and 
arachidonic acid (omega-6), oleic acid (omega-9 
acid) that is very suitable in the human heath, and 
saturated acids such as stearic and palmitic acid. Also 
soy bean oil has β-carotene and tocopherols [10]. 
Soybean oil’s stability to oxidation also is limited by 
its content of linolenic acid. Recent decades have 
witnessed numerous attempts to manipulate the fatty 
acid composition of soybean oil to help it compete 
better in various uses, but the cost of growing, 
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segregating, and testing special varieties and 
resistance to genetically modified oils have limited 
the appeal of these altered varieties [5]. Industrial 
usage of soybean oil related to production of paint, 
soap, printing ink, etc. On the other hand this oil has 
high phospholipids and lecithin content witch used as 
a stabilizer in food industry [10].  

Oil quality is related to fatty acid composition, 
especially with content of essential fatty acid like as 
linoleic and oleic acids. According to different usage 
of oil for human consumption or in industry different 
composition of fatty acid are required. Oils with a 
high content of oleic acid has higher resistant to 
oxidation reaction than others and relate to decrease 
of cardiovascular diseases. On the other hand, an 
essential fatty acid like as linoleic acid is suitable for 
human's health [6]. Therefore, by consoling the 
unique properties of sunflower and soybean oil it 
needs more attention on these productions. The aim 
of this study was to compare of the physicochemical 
characteristics and fatty acid composition of 
Shahrodi sunflower and soybean oil  

 
Material and Methods  
 
Material and sample preparation: 

 
 Soybean and sunflower seeds were purchased 

from a farm located in Shahrod. Soybean seeds were 
ground to the overall particle size of 0.4 mm [10]. 
Sunflower seeds were dried in a circulating air oven 
at 45�c for 12 h, until moisture content reaching to 
2.3%. The seeds were then grounded using a knife 
mill and was isolated by sieving. The particles with 
the average diameter of 0.5 mm were separated, 
stored in dry condition [11].  

Then 15 g of samples were placed in Soxhlet 
extraction part and the extraction operations 
conducted at a temperature of 90°c for 20 hours by 
using petroleum ether solvent and then its solvent 
removed. The test Soxhlet condition was done using 
the AOAC 920.39 standard extraction method. 

 
Methods: 

 
Peroxide index was done according to AOAC 

standards NO. 965.33. The present of acidity was 
done according to National standard. No. 4178. 
Refract index was done according to national 
standard NO. 5108. The soapy number was done 
according to national standard. No. 4888. Iodine 
number was done according to national standard NO. 
5108.  

 Inorder to determine the amount of fatty acid 
compounds all experimental samples were methyled 
according to AOAC standard No. 969.33 and then 
inorder to examination of fatty acid compound it 
used according to AOAC standard NO. It was used 
Gas chromatography Model, Youglin 6000 equipped 
with a flame ionization detector (FID) and 60 m 

column. The carrier gas was hydrogen. Injection 
temperature 250�C, Program temperature 150�C, for 
5 minutes and increasing of temperature with 5�C in 
per minute was until 175�C and keeping it for 35 
minutes. 

 
Data Analysis: 

 
Data collected from the aforementioned study 

samples were analyzed based on 0.05% coefficient of 
error. The data analysis was performed using 
MINITAB statistical software, release 14.2 
(MINITAB Inc., state college, PA and USA).  

 
Results And Discussion 

 
Physicochemical properties of sunflower oil and 

soy bean oil include peroxide value, acidity, soapy 
number, soapy material and non soapy material in oil 
was shown in Table 1. The peroxide value is a way 
used for determining the peroxide oxygen (especially 
hydroperoxides). It is expressed in milliequivalents 
of active oxygen per one khlogram of fat. The 
peroxide value is used for identifying the onset of 
oxidative change in fats and oils, during which the 
oxygen (O2) molecule penetrates the fat molecule in 
the form of a peroxide group (H2O2). The peroxide 
value is a quality criterion for judging the freshness 
of edible oils. The lower peroxide value indicated 
that the oil is fresher.  

As shown in Table 1, there was significant 
difference between peroxide value of sunflower oil 
and soy bean oil. Its value for soy bean oil (6.9) was 
higher than sunflower oil (4.8). It could be related to 
presence higher amounts of linolenic acid in soy 
bean oil than sunflower oil which caused increase of 
oxidative spoilage on it. Therefore sunflower oil 
showed better quality attributes to stability than soy 
bean oil.  

The iodine number or iodine index in chemistry 
is the content of iodine in grams that is absorbed by 
100 grams of fat. Iodine numbers are often used to 
evaluation of amount double bound in fatty acids. 
These unsaturation fatty acids were reacted with 
iodine compounds. The higher the iodine index, the 
more double bonds are present in the oil. Iodine 
value for sun flower oil and soy bean oil was 131.3 
and 127 respectively and were within stipulated 
international standards. This result was consistent 
with the results of Karabulut et al. [8] who was 
investigated the physicochemical properties of 
soybean oil and sunflower oil [8]. They reported that 
there was not any significant difference between 
soapy and non soapy material in soy bean and 
sunflower oil and also the value of both of them 
matched with international standard.              

The amount of free acid exist in fat as evaluated 
by the milligrams of potassium hydroxide needed to 
neutralize it; as the glycerides in fat degraded  the 
acid value increases. High percentage of acidity is 
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referring to weak quality of oil. In this study acidity 
of soy bean and sunflower oil were within the limits 
prescribed in the Codex Alimentarius.  

Refract index, measure of the refraction of a 
beam of light on entering a denser medium. This 
factor is constant value for pure substances on the 
constant conditions and it's employed as a 
determination of purity of oils. Refract index and 
density for soy bean oil (1.469 and 0.922 
respectively) was higher than sunflower oil (1.462 
and 0.920 respectively) that may be due to high 
peroxide value of soy bean oil. Oxidation of oil 
produced substance with high molecular weight that 
is affected on density and refract index. Of course 
this difference was not significant and all of them 
were within the limits accepted in the Codex 
standard. This result was agreed with Nikolic et al. 
[10] who were investigated physicochemical 
properties of soybean oil [10].  

The composition of fatty acid of sunflower and 
soybean oil was shown in Table 2 and 3 respectively. 
About the sunflower the palmitic acid content 
(C16:0) was 6.6% and the total saturated fatty acids 
was about 12 % which is considered one of the 
lowest levels among the edible vegetable oils, close 
to canola oil which is found to be the lowest, but in 
soybean oil the palmitic acid content (C16:0) was 
11.8 % and the total saturated fatty acids was about 
17 % which is higher than sunflower oil.  

The oleic acid content (C18:1) of sunflower oil 
are shown 22% and according to the codex standard. 
Therefore this oil was classified within usual 
sunflower oil group because high oleic sunflower oil 

has more than 75% oleic acid. The linoleic acid 
(C18:2) and linolenic acid (C18:3) contents were 
57.2 and 0.11% respectively. The fatty acid profile of 
sunflower oil demonstrated that sunflower oil has 
good effect in human health. The first related to high 
level of essential fatty acid (linoleic acid) and second 
refer to lower percent of palmitic acid as compared 
with others oils. High content of palmitic acid related 
with high level of LDL (low density lipoprotein), 
which is associated with cardiovascular disease risk.  

In soybean oil oleic (C18:1), linoleic acid 
(C18:2) and linolenic acid (C18:3) percentage were 
23.2 %, 52.6 % and 6.1% respectively. This study 
confirm results obtained by Juárez et al. [7], who 
found that the soybean oil was composed of 53.4% 
of linoleic acid 10.3% of palmitic acid, 21.5% of 
oleic acid, 4.9% of stearic acid,and 5.1% of linolenic 
acid . The fresh sunflower oil was composed about 
6.3% of C16:0, 24.1% of C18:1, 3.6 % of C18:0, and 
60.0% of C18:2 [7]. The content of oleic and linoleic 
acid in two different oils were similar but sharp 
different was shown in linolenic acid content, which 
in soy bean oil was higher than sun flower oil. The 
presence of linolenic acid can increase oxidative 
reaction in oils. Therefore, has expected that 
oxidative stability of soybean oil was lower than 
sunflower oil. This phenomenon has shown in 
peroxide value reported in Table 1. The peroxide 
value was significantly (p<0.05) higher in soybean 
oil than sun flower oil. The results of current study 
were in agreement with the results obtained by 
Ribeiro et al. [12]. 

 
Table 1: chemical properties of two different grape seed oil 

Chemical properties Sunflower oil Soy bean oil Sunflower Oil
(Codex Alimentarius, 
2001) 

soybean Oil
(Codex Alimentarius,2001) 

 
 
Density  

 
0.920±0.02a 0.922±0.01 a 0.918-0.923 0.919-0.925 

Acidity (%) 2.9±0.01 a 3.2±0.02a < 4 < 4
Peroxide value (meq/kg) 4.8±1.09 b 6.9 ±0.11a < 10 < 10
Iodine number 131.3±1.23a 127±0.14a 118-141 124-139
Soapy number (mg 
KOH/gr) 

192.6±1.13a 191±1.00a 188-194 189-195

Non soapy material 1.33±0.10a 1.40±1.21a < 1.5 < 1.5
Refract  index (40�c) 1.462 ±0.00a 1.469±0.01a 1.461-1.468 1.466-1.470

 
Table 2: fatty acid profile of sunflower and soy bean seed oil   

Fatty acid (%) Sunflower oil Soy bean oil Soy bean oil
standarda 

Sunflower oil 
standarda 

C14:0 (Myristic acid) 0.07±0.22a 0.08±0.36 a <0. 2 <0.02 
C16:0 (Palmitic acid) 6.6±0.31 b 11.8±1.23 a 8.0-13.5 5.0-7.6 
C16:1(Palmitoleic acid) 0.11±1.12 a 0.18±0.05 a <0. 2 < 0.3 
C17:0(Margaric acid,) 0.04±0.62 a 0.03±0.04 a <0. 1 <0. 2 
C17:1(Heptadecenoic Acid) 0.03±0.06 a 0.04±0.42 a <0. 1 <0.1 
C18:0 (Stearic acid) 5.4±0.07 a 3.9±0.01 b 2.0-5.4 2.7-6.5 
C18:1(Oleic acid) 23.2±0.17 a 24.41±0.02 a 17-30 14.0-39.4 
C18:2 (linoleic acid) 63.2±0.09 a 51.6±0.21 b 48.0 -59.0 48.3-74.0 
C18:3(linolenic acid) 0.11±0.27 b 6.5±0.31 a 4.5-11.0 < 0.3 
C20:0(Arashidic acid) 0.24±1.06 a 0.4±0.10 b 0.1-0.6 0.1-0.5 
C20:1(Arashdonic acid) 0. 16±0.07 a 0.38±0.06 b <0. 5 < 0.5 
C22:0(Behenic acid) 0.82±0. 16a 0.50±0.14b <0. 7 0.3-1.5 
C24:0(lignoceric acid) 0.02±0.27a 0.18±0.07a <0. 5 - 
Total saturated fatty acids 

 
13.19±0.42 b 16.89±0.21 a - - 

Total unsaturated fatty acids 86.81±0.39 a 83.11±0.30 b - - 
a: (Codex Alimentarius, 2001) 
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Conclusion: 

 
This research has shown that the sunflower and 

soybean oil is a suitable oil for human conception 
due to the exits of essential fatty acid include oleic 
(C18:1) and linoleic (C18:2) acids. Both of these oils 
can be classified in the oleic-linoleic acid group and 
were shown appropriate physicochemical properties 
and could be employed for food industry. According 
to this result sunflower oil was more suitable than 
soybean oil due to the lower content of linolenic acid 
and more resistance to oxidation. 
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