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Effect of mixing ratio and heat treatment on chemical 
properties for some types of vegetable oil  

ABSTRACT 
The experiment was conducted in the laboratories of the 

Department of Food Science - College of Agriculture - Tikrit University , 
the study aimed to measure  the effect of the mixing ratio of vegetable oils 
and heat treatment on some of the chemical properties ,Three mixing ratios 
were identified. The sunflower oils, Rice Brane, flax, and sesame were used 
, than mixing process were made with sunflower oil being the main oil, and 
the remaining oils were added separately, at rates of 15%, 30% and 45%. 
The heat factor was used as a second factor for the experiment, and the 
values of the chemical properties of the oils were read at room temperature 
(RT) and at 150 ° C  for 1 hour . The effect of these factors was observed 
on the values of acidity number, free fatty acids, iodine number, peroxide 
number, saponification number of studied oils and their mixtures. The 
highest pH value of sesame oil was 1.56 mg KOH / gm, while the lowest 
value was 0.262 mg KOH / gm in the sample of the Rice bran, while the 
free fatty acids had the highest value in the sesame oil sample, it reached 
0.784% and the lowest was in the rice bran sample It reached 0.132%, and 
the iodine number treatment reached the highest values In the sample of 
flax oil, which amounted to 190 and the lowest in the sample, 15% flax oil 
+ 85% sunflower oil reached 64, and the characteristic of peroxide number 
was also recorded significant differences between the values and recorded 
the highest value in the treatment 30% flax oil + 70% flower oil Sun reached 
1.44 O2 / Kg and the lowest recorded for treatment is 30% Rice bran + 70% 
sunflower oil and it reached 0.93 O2 / Kg. We also note that the value of 
saponification number recorded its highest value in the treatment of flax oil 
and reached 194 mg KoH / g. As for the lowest value it was recorded In the 
treatment of 15% rice bran oil + 85% sunflower oil and reached 101 mg 

KoH / g, the heating processes led to significant changes in the values. 
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INTRODUCTION 

Plants are an important source of many substances that go into the food industry, and from 
these materials are extractable oils that are of commercial value, many edible vegetable oils such as 
palm oil, corn, soybeans and peanuts, in addition to sunflower oils Linen, sesame, and rice scales are 
used as table oils for their high nutritional value. Oils and fats are the most concentrated forms of 
energy, providing about 9 kcal of energy per gram compared to only 4 kcal per gram of protein and 
carbohydrates (Ali and et.al, 2005). This an addition to an application that different industrial (Yusuf, 
2018). 

The chemical properties are an important indicator for the study of oils and fats, and the value 
of free fatty acids is expressed in the value of acid, which is defined as the number of ml spent from 
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KOH needed to neutralize the free fatty acids present in 1 gram of oils or fats (Albasher, 2012). 
Analytical rancidity is accompanied by the release of free fatty acids, so this indicator is used to 
measure the condition and suitability of oils and fats as an indicator of the quality and efficiency of 
oil or fat (Smith et al., 1958). 

Iodine number is defined as the number of grams of iodine that are related to 100 grams of 
oil, and the iodine number is one of the chemical estimates that have a clear importance for 
determining the properties of oils and their suitability, and the iodine number expresses the degree of 
saturation of acids The fatty acids associated with triglycerides that make up oils and fats. The iodine 
number is proportional to the degree of direct saturation of fatty acids, and thus it is evidence of the 
number of double bonds that are present in the oils, that is, it represents the extent or degree of 
unsaturation of the oil (Pocklington, 1990). 

Value of the peroxide number always reflects the degree of stability of oils against self-
oxidation that occurs during the period of storage and storage of oil under the approved storage 
conditions without showing signs of rancidity and corruption (Kenneth, 1995), in other words, the 
peroxide value is also used as a measure of the occurrence of rancidity occurring during storage and 
is used As a good predictor of oil quality and stability forecasting (Nangbes et al., 2013), high values 
of peroxide number can result from a high degree of non-traceability and increase with storage time, 
temperature, light, and atmospheric oxygen contact (Mohammed and Ali, 2015). 

Saponification value is the number of grams of potassium hydroxide needed to saponate one 
gram of oil or fat, and the value of saponification number represents the sum of free fatty acids from 
it and those associated with the cholesterol in the chlorides that make up the oil. This trait is an 
indication of the molecular weight equivalent to the oil (Khamar and Jasrai, 2013) and inversely 
proportional to it. 
 
MATERIALS AND METHODS  
1- Sources of samples used in the research: 
1: Sunflower Seeds 

Sunflower seeds (Helianthus annuus) were locally grown in Salah al-Din Governorate froe 
2018-2019 agriculture season.   
 2: Rice Bran 
 Samples are secondary milling of rice (Rice Bran), (which is the products of secondary milling ie 
rice bleaching), was obtained for the agricultural season 2018-2019. 
3: Flaxseed  

Flax seeds (Linum usitatissimum) were obtained locally cultivated in the Salah al-Din 
Governorate and for the agricultural season 2018-2019. 
4: Sesame Seeds 

 ( Sesamum indicum ) a local variety for the 2018-2019 agricultural season, was obtained from 
the local market of Baghdad. 
The samples were used in the study, were kept in sealed plastic boxes at a temperature of 5-7 ° C until 
the use. 
2- Preparing mixtures for study: 

The mixtures were prepared for the study in order to identify the effect of the mixing process 
on the physical and chemical properties of the oils. Mixtures were developed for the oil, as shown in 
Table 1 as follows: 
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Table (1) Mixtures of vegetable oils under investigation 

Code Oils Mixing type No; 
1 Sunflower oil 100% 1 
2 Rice Bran Oil 100% 2 
3 Flaxseed oil 100% 3 
4 Sesame oil 100% 4 
5 85% Sunflower oil +15% Rice bran oil 5 
6 70% Sunflower oil +30% Rice bran oil 6 
7 55% Sunflower oil+ 45% Rice bran oil 7 
8 85% Sunflower oil + 15 % Flaxseed oil 8 
9 70% Sunflower oil + 30% Flaxseed oil 9 
10 55% Sunflower oil + 45% Flaxseed oil 10 
11 85% Sunflower oil + 15% Sesame oil 11 
12 70% Sunflower oil + 30% Sesame oil 12 
13 85% Sunflower oil + 45% Sesame oil 13 

 
3- Chemical determination of oil and their mixtures : 

Some chemical properties of extracted vegetable oils and their mixtures were estimated by 
two thermal treatments, namely room temperature and plants at 150 ° C. These characteristics 
included the following: 
A- Determination of Acid Value : 

The acidity number was estimated according to the method mentioned in AOAC (2004) by 
adding 50 ml of 95% ethanol to 5 g of oil, then the contents were heated to dissolve the fat and then 
titrated with 0.1 standard sodium hydroxide solution in the presence of a Phenolphthalein index and 
estimated the acid Value according to the formula next : 

 

Acid Value=
(௠௟ ௢௙ ே௔ைு ௨௦௘ௗ ௙௢௥ ௦௔௠௣௟௘ି௠௟ ௢௙ ே௔ைு ௨௦௘ௗ ௙௢௥ ௕௟௔௡௞)௫ ே௢௥௠௔௟௜௧௬ ௫ ସ଴

௦௔௠௣௟௘ ௪௜௚௛௧ ( ௚௠ )
 

B- Determination of free faty acid (F.F.A): 
Free acids were estimated according to the method mentioned in AOAC (2004) by taking 5 

gm of oil and put it in 100 ml of the mixture of ethanol and diethyl ether alcohol in a ratio of 1: 1 
(volume: volume) with the evidence of Phenolphthalein and the Titrate with 0.1 N standard solution 
of sodium hydroxide Until the solution turned pink, the free fatty acids were calculated according to 
the following formula: 

Free Fatty Acid  =
 ே௔ைு ௨௦௘ௗ ( ௠௟) ௫ ଶ.ଶ଼

௦௔௠௣௟௘ ௪௜௚௛௧ (௚௠)
 

C- Determination of Iodine Value: 
Iodine number was estimated according to the method mentioned in AOAC (2004) by 

weighing 0.5 g of oil, dissolving it in 10 ml of chloroform, adding 30 ml of iodine, then shaking it 
well in the dark for 30 minutes 10 ml of 15% solution of potassium iodide was added and mixed well 
then add 100 ml of distilled water and titrate with 0.1 standard solution of sodium sulfate with a 2% 
starch indcator, repeat the same steps without adding oil to estimate the blankand according to the 

iodine number according to the following equation: 
 

iodine Value = 
(௠௟ ௢௙ ୒ୟଶୗ୓ସ ୤୭୰ ୱୟ୫୮୪ୣି௠௟ ௢௙ ୒ୟଶୗ୓ସ ୤୭୰ ୠ୪ୟ୬୩ )୶ ୬୭୰୫ୟ୪୧୲୷ ୶ ଵଶ଻ ୶ ଵ଴଴

௦௔௠௣௟௘ ௪௜௚௛௧ ( ௚௠ )ାଵ଴
 

D- Determination of peroxide value: 
The peroxide value was estimated according to the method mentioned in AOAC (2004) by 

dissolving 5 g of oil in a dissolving mixture (galical acetic acid + chloroform (40: 60 volume: 
volume)) and adding 0.5 ml of saturated potassium iodide solution and then stirring in a circular 
motion for a period 15 minutes, then add 100 ml of distilled water to wash any free iodine the walls 
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of the beaker and then calibrate the iodine with Standard solution of sodium thiosulfate with evidence 
of starch and intense shaking. Repeat the same steps without adding oil to blank treatment and then 
according to the size of the necessary thiosulfate To calibrate and estimate the peroxide number 
according to the following formula: 

Peroxide Value= 
( ௠௟ ௢௙ ୒ୟଶୗଶ୓ଷ ୤୭୰ ୱୟ୫୮୪ୣ  ୤୭୰ ୱୟ୫୮୪ୣି௠௟ ௢௙ ୒ୟଶୗଶ୓ଷ ୤୭୰ ୠ୪ୟ୬୩ )௫ ௡௢௥௠௔௟௜௧௬ ௫ ଵ଴଴଴

௦௔௠௣௟௘ ௪௜௚௛௧ ( ௚௠ )
 

E- Determination of saponification number: 
Saponification number was estimated according to the method mentioned in A.O.A.C (2004) 

by adding 5 mL of a standard 0.5 N solution of alcoholic potassium hydroxide to 5 g of oil in a beaker 
with condencer and then heated in a water bath at a temperature of 60 ° C for 15 minutes. Then the 
condenser is removed and after flask been cooled, the titration is carried out using a 0.5 N standard 
solution of hydrochloric acid in the presence of Phenolphthalein as a Indicator. The process is 
Repeated without oil to calculate the control treatment and then the saponification number is 
estimated according to the following formula: 

 

Saponification number = 
( ௠௟ ௢௙ ு஼௟ ௨௦௘ௗ ௙௢௥ ௕௟௔௡௞ି௠௟ ௢௙ ு஼௟ ௨௦௘ௗ ௙௢௥ ௦௔௠௣௟௘)௫ ௡௢௥௠௔௟௜௧௬ ௫ ଵ.ହ଺

௦௔௠௣௟௘ ௪௜௚௛௧
 

 
RESULTS AND DISCUSSION 
1- Acid Value : 

Table (2) Showed  Acid value of the studied oils and their mixtures, which indicate the amount 
of free fatty acids present in the oil, an indicator that determines the extent of the purity of the oils 
and the degree of their degradation as a result of exposure to inappropriate conditions (Zahir and et.al, 
2014), there are significant differences Among the treatments, We note the highest value in treatment 
(4) that represents sesame oil, which amounted to 1.56 mg potassium hydroxide / gm of oil, and this 
is close to the value reached by Katkade et al., (2018) which amounted to 2.84 mg potassium 
hydroxide / gm, while the lowest value was for treatment (2) Which represents rice bran oil, which 
was 0.262 mg hydroxide, This value was in Agree with Askar (2016), which Showed value of 0.26, 
and the result by Oluremi et al. (2013) were 0.5 while it did not agree with what Khamar and Jasrai 
(2013) find its among 1 to 3. The mean Acid Value of sunflower and flax oil is about 0.571 and 1.187, 
respectively, and these results were not consistent with what Askar mentioned (2016) and was 0.222 
and approached Viorica (2012) 's findings of 0.80. 

Effect of mixing ratios of the approved oils with sunflower oil, it had a very clear effect on the 
acidity number, as the Rice Bran oil reduced the acidity number of sunflower oil (treatments 5, 6, 7), 
noting decrease in Acid Value with an increase in the percentage of Added Rice bran oil, and the 
opposite case is for mixtures of flax oil with sunflower oil, as it led to an increase in the acidity 
number in a steady with the percentage of added flax oil (treatments 8, 9, 10). Also for sesame oil, 
acidity value decreased as a result of mixing with sunflower oil with decrease in percentage of 
sunflower oil (Treatments 11, 12, 13). 
       Thermal treatment has led to a rise in the acidity number values for all treatments, except for 
treatment (8) which represents (85% sunflower oil + 15% flax oil) and this may be due to the 
volatilization and loss of free fatty acids resulting from the decomposition and a low percentage in 
the heated oil After mixing, the chemical composition of the oil may change as a result of mixing, 
The increase in the acidity (value value) means the high level of free fatty acids that translate into low 
oil quality (Katkade), 2018), and the two treatments (1) that represent sunflower oil and (3) that 
represent flax oil that significantly outperform the rest of the treatments, were 1.6 mg. Potassium 
hydroxide / gm. As for the lowest value of treatment (8), which represents (85% sunflower oil + 15 
flax oil), which is 0.156 mg potassium hydroxide / gm, the higher Acid Value effected by heat 
treatment which occurs rise in level of free fatty acids as a result of disintegration and decomposition. 
(Rajko et al., 2010; Fazal et al., 2015). 
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Table (2) Effect of mixing and heat treatment mixing ratio at (room temp. and 150º C /1 hour ) on 
Acid Value of vegetable oils under study 

T
re

at
m

en
ts

 
Temperature 

RT 150 
1 0.57 1.6 
2 0.262 0.38 
3 1.186 1.6 
4 1.56 0.8 
5 0.524 1.42 
6 0.478 1.24 
7 0.431 1.05 
8 0.4 0.156 
9 0.8 1.41 
10 1.02 1.107 
11 0.4 0.842 
12 0.4 1.57 
13 0.8 1.36 
L.S.D Interactions = 0.0194                L.S.DTemp= 0.2275              L.S.DTreat  = 0.6299 
Where 
1 = 100% sunflower oil, 2 = 100% rice bran oil, 3 = 100% flax oil, 4 = 100% sesame oil, 5 = 85% sun 
flower oil + 15% rice bran oil, 6 = 70% flower oil Sun + 30% rice bran oil, 7 = 55% sunflower oil + 45% 
rice bran oil, 8 = 85% sunflower oil + 15% flax oil, 9 = 70% sunflower oil + 30% flax oil, 10 = 55% 
sunflower oil + 45% flax oil, 11 = 85% sunflower oil + 15% sesame oil, 12 = 70% sunflower oil + 30% 
sesame oil, 13 = 55% sunflower oil + 45% sesame oil. 

2- Free Fatty Acids : 
         Table 3 show significant differences in free fatty acid values among all samples, and the 
percentage of free fatty acids is directly correlated with the value of the acidity number, as the acidity 
number increases with the increase in the percentage of free fatty acids in the oil (Eze, 2012 ). 
         Table (3) shows the effect of mixing ratios of sunflower oil with selected oils under study. It is 
observed that when mixing with Rice bran in different proportions (treatments , 6, 7) there is an effect 
on the value of free fatty acids of the mixed oils, as it reduces rice bran oil From the percentage of 
free fatty acids to the oil, noting an increase in the percentage of added rice bran oil, this may be due 
to the content of rice bran oil from natural antioxidants and its ability to keep the oil from 
decomposing (Most et al., 2005). As for mixing sunflower oil with flax oil (Treatments 8, 9, 10), an 
increased oil content resulting from free fatty acids is observed due to the high content of the studied 
flax oil sample from free fatty acids. Likewise when mixing sunflower oil with sesame oil 
(coefficients 11, 12, 13), noting that the high content of mixtures of free fatty acids is noticed, and 
the increase increases exponentially with an increase in the percentage of added sesame oil. 
          It is also noticed that Treatment (4) represented 100% sesame oil significantly outperformed 
the rest of the values as it reached 0.784% and this value may be an indication of the strong enzymatic 
degradation of sesame seeds during harvesting, circulation or oil processing (Gharby et al., 2017). It 
was in the treatment (2) represented by 100% rice bran oil, which amounted to 0.132, which is close 
to the range reached by Krishna and et.al  (2005) which ranged from 0.10-0.05%, that the percentage 
of the value of free fatty acids increases with the increase of the heat treatment as it is noticed a high 
Values of free fatty acids for almost all treatments, and we note the superiority of the coefficients (1), 
which represent The sun flower is 100% and (3) that represents 100% flax oil, which has a value of 
0.804%. As for the lowest value in the heat treatment treatments, treatment (8) represented by the 
mixture (sunflower oil 85% + flax oil 15%) Which amounted to 0.078%, the presence of low levels 
of free fatty acids in oils indicates the presence of low levels of water activity, hydrolysis and oil 
degradation (Oderinde et al., 2009), and the effect on the value of free fatty acids may be due to the 
oil content It is a natural antioxidant and its ability to keep oil from decomposing with enzymes (Most 
and et.al, 2005). Suitableby subjecting the oil refining and this may also lead to improved quality for 
industrial purposes (Oderinde and et.al, 2009). 
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Table (3) Effect of mixing and heat treatment mixing ratio (room temp. and 150º C /1 hour ) on free 

fatty acids of vegetable oils under study. 
T

re
at

m
en

ts
 

Temperature 
RT 150 

1 0.286 0.804 
2 0.132 0.191 
3 0.596 0.804 
4 0.784 0.4 
5 0.264 0.714 
6 0.24 0.623 
7 0.217 0.528 
8 0.2 0.078 
9 0.4 0.709 
10 0.513 0.557 
11 0.2 0.423 
12 0.2 0.789 
13 0.4 0.684 
L.S.D interaction = 0.004                L.S.DTemp  = 0.116              L.S.DTreatments  = 0.277 
Where 
1 = 100% sunflower oil, 2 = 100% rice bran oil, 3 = 100% flax oil, 4 = 100% sesame oil, 5 = 85% sun 
flower oil + 15% rice bran oil, 6 = 70% flower oil Sun + 30% rice bran oil, 7 = 55% sunflower oil + 45% 
rice bran oil, 8 = 85% sunflower oil + 15% flax oil, 9 = 70% sunflower oil + 30% flax oil, 10 = 55% 
sunflower oil + 45% flax oil, 11 = 85% sunflower oil + 15% sesame oil, 12 = 70% sunflower oil + 30% 
sesame oil, 13 = 55% sunflower oil + 45% sesame oil. 

 
 
3- Iodine number: 
         Table 4 show significant differences in Iodine number among all samples, and this is normal 
because they are different in their origins and sources, and it is showed that value of the iodine number 
of oils was close to sources mentioned, as it appears that value of iodine number of flax oil is 
significant compare with rest of the oils and its value has reached 190, which is close to what Blin 
and et.al (2013) mentioned, which amounts to 180, and the lowest value was for rice bran oil, which 
amounted to 113, and this value is close to what Barnwal and Sharma (2005) mentioned, which ranges 
between 90-108. 
            As for mixtures of vegetable oils, it is showed in Table (4) that there are significant differences 
between the studied parameters and clear changes in the iodine number with the difference in the 
added oil and the added percentage of it, as the changes were inconsistent or gradual, and this may 
be due to the mixing taking place at a temperature There is a possibility of obtaining an internal 
esterification and redistribution of fatty acids in the triple clusters that make up the oil, and the highest 
value was for the iodine number in the sample (6) represented by the mixture as it reached 143, while 
The sample (8) representing a mixture  gave lower Iodine number reached 64. 
           The thermal treatment did not record a significant effect on the iodine number of the study 
samples. It was noticed that the value of the iodine number of the treatment (3), which amounted to 
185, and the treatment (11) recorded the lowest value of the iodine number among the studied values, 
was followed by the rice bran oil with a value of 152 and then the rice bran 113. Sesame with an 
iodine number of 110. The high iodine number may be explained by the heating to the chemical nature 
of the oil, the extent of the effect of the mixing process in its composition, the extent of the change in 
it and the nature of the new oil resulting from the mixing. The value of the iodine number is an 
indication or measure of the total number of double bonds in oils and fats (Gharby and et.al, 2015), 
the oil with a high iodine number is explained as having double bonds compared to the low-value oil, 
and it is usually more effective with stability (Zine et al., 2013), as well as the geographical factor 
that may affect the iodine value of Sabah elkhier and et.al(2008);Ogbonna and Ukaan (2013). 
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Table (4) Effect of mixing and heat treatment mixing ratio and (room temp. and 150º C /1 hour )  on 
value of iodine number of vegetable oils under study. 

T
re

at
m

en
ts

 
Temperature 

RT 150 
1 152 100 
2 113 111 
3 190 185 
4 110 105 
5 94 91 
6 143 98 
7 84 121 
8 64 72 
9 77 189 
10 70 156 
11 86 65 
12 116 110 
13 109 86 

L.S.D Interactions = 2.987                L.S.DTemp  = ns              L.S.DTreatments  = 37.368 
Where 
1 = 100% sunflower oil, 2 = 100% rice bran oil, 3 = 100% flax oil, 4 = 100% sesame oil, 5 = 85% sun 
flower oil + 15% rice bran oil, 6 = 70% flower oil Sun + 30% rice bran oil, 7 = 55% sunflower oil + 
45% rice bran oil, 8 = 85% sunflower oil + 15% flax oil, 9 = 70% sunflower oil + 30% flax oil, 10 = 
55% sunflower oil + 45% flax oil, 11 = 85% sunflower oil + 15% sesame oil, 12 = 70% sunflower oil 
+ 30% sesame oil, 13 = 55% sunflower oil + 45% sesame oil. 

 
4- Peroxide Value: 
         Table (5) shows significant differences in the peroxide number values of the studied oils and 
their mixtures. From a comparison of the values of this characteristic of unmixed oils, it is noted that 
the value of the peroxide number of sunflower oil was 1.05 and it does not agree with what was 
mentioned by Crapiste et al. (1999) which amounted to 2.45 - 3.92, while the value of the peroxide 
number of the rice bran is1.21 with what found by Hasan and et.al (2016), which amounted to 1.43, 
and its value in flax oil, which amounted to 1 with Viorica et al. (2012), was 0.95, and its value in 
sesame oil, which amounted to 0.94, differed from what Katkade et al. (2018) reached 1.40. 
         Mixing process led to a slight increase in the peroxide number values for all treatments except 
for the treatment (6) represented (70% sunflower oil + 30% rice bran oil), which slightly decreased 
from the rest of the treatments, and the treatment (9) represented ( 70% sunflower oil + 30% flax oil) 
from the rest of the treatments and the value of the peroxide number in it was 1.44, while the lowest 
value was for the number of peroxide for the treatment (6) which represents (70% sunflower oil + 
30% rice bran oil) and reached 0.93. 
           Heating process also led to a increase in the values of the peroxide number, as treatment (3) 
that represents flax oil exceeded 1.8 and the lowest value was in the treatments (5, 10) which 
represented (85% sunflower oil + 15% rice bran oil) And (55% sunflower oil + 45% flax oil) 
respectively and reached 0.99. Variation in the peroxide number values for oils may be due to 
cultivaries and extraction methods Mishra et al. (2012). And that the low values of the peroxide 
number are indications of the fact that the oils may not be easily subject to oxidation (Izugie et al., 
2008). The value of the peroxide number can rise above a high degree of unsaturation and increase 
with storage time, temperature, light, and air oxygen contact (Muhammed and Ali, 2015). 
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Table (5) Effect of mixing and heat treatment mixing ratio and (room temp. and 150º C /1 hour )  on 
the peroxide number values of vegetable oils under study. 

T
re

at
m

en
ts

 
Temperature 

RT 150 
1 1.05 1.44 
2 1.21 1.22 
3 1 1.8 
4 0.94 1.01 
5 1.12 0.99 
6 0.93 1.26 
7 1.02 1.01 
8 1.11 1.11 
9 1.44 1.61 
10 1.12 0.99 
11 1.05 1.03 
12 1 1.08 
13 1.21 1.16 
L.S.D Interactions = 0.0309                L.S.DTemp  = 0.1126              L.S.DTreatments  = 0.2247 
Where 
1 = 100% sunflower oil, 2 = 100% rice bran oil, 3 = 100% flax oil, 4 = 100% sesame oil, 5 = 85% sun 
flower oil + 15% rice bran oil, 6 = 70% flower oil Sun + 30% rice bran oil, 7 = 55% sunflower oil + 45% 
rice bran oil, 8 = 85% sunflower oil + 15% flax oil, 9 = 70% sunflower oil + 30% flax oil, 10 = 55% 
sunflower oil + 45% flax oil, 11 = 85% sunflower oil + 15% sesame oil, 12 = 70% sunflower oil + 30% 
sesame oil, 13 = 55% sunflower oil + 45% sesame oil. 

 
5- Saponification Number: 
        Table (6) shows the presence of highly significant differences between all studied treatments for 
the values of saponification number, and notes the superiority of treatment (3) represented by flax oil 
significantly from the rest of the treatments. The value of saponification number is 194 as it 
approaches with what was reached by Viorica and et.al (2012), followed by treatment (4) Which 
represents sesame oil of 190 which is close to what was mentioned by Katkade et al. (2018) and 
Karmakar et al. (2010) as they reached 191.30 and 196.50 respectively, while sunflower oil has a 
saponification value of 187 and thus It is close to what the Asian Manual for Food Analysis (2011) 
defines as 188-194. While the lowest value in rice bran oil was 179, which corresponds to what 
Ramachandran (2001) mentioned, which amounts to 180 - 195. 
        Mixing process also led to a significant effect on the value of saponification number and for all 
treatments, The values were clearly graded, and the treatment (6) represented (70% sunflower oil + 
30% rice bran oil) was significantly superior to the rest of the values and the saponification number 
value reached 122, while the lowest in treatment (5) represented (85% sunflower oil + 15% rice bran 
oil) was significantly and it reached 101. The thermal treatment also affected the experience factors 
clearly, as the use of the thermal treatment led to an increase in the values of saponification number 
and the highest value for the saponification number in the treatment (6), which amounted to 232, 
while the lowest values for this attribute of the treatments (8 and 12), which amounted to 115 for each 
of the two values. The high saponification number values indicate that it needs more alkaloids to be 
able to neutralize the available free fatty acids pumped into the oil. Notable differences may be the 
result of differences in the extraction method, and therefore oils that have a saponification number 
may be used in the range of 195 and 261, for example. In the manufacture of soap, shampoo and 
shaving creams (foam) (Oderinde et al., 2009). 
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Table (6) Effect of mixing and heat treatment mixing ratio and (room temp. and 150º C /1 hour ) on 
the saponification number values of vegetable oils under study. 

T
re

at
m

en
ts

 
Temperature 

RT 150 
1 187 193 
2 179 195 
3 194 200 
4 190 201 
5 101 116 
6 122 232 
7 107 166 
8 108 115 
9 114 183 
10 107 164 
11 114 194 
12 102 115 
13 108 122 
L.S.D Interactions = 2.553                L.S.DTemp  = 21.137              L.S.DTreatments  = 39.955 
Where 
1 = 100% sunflower oil, 2 = 100% rice bran oil, 3 = 100% flax oil, 4 = 100% sesame oil, 5 = 85% sun 
flower oil + 15% rice bran oil, 6 = 70% flower oil Sun + 30% rice bran oil, 7 = 55% sunflower oil + 45% 
rice bran oil, 8 = 85% sunflower oil + 15% flax oil, 9 = 70% sunflower oil + 30% flax oil, 10 = 55% 
sunflower oil + 45% flax oil, 11 = 85% sunflower oil + 15% sesame oil, 12 = 70% sunflower oil + 30% 
sesame oil, 13 = 55% sunflower oil + 45% sesame oil. 
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  تأثʙʻ نʮʴة الʳلȊ والʸعاملة الʙʲارȂة لأنʦاع مʥ الʦȂʚت الʹʮاتʻة على Ǻعʞ خʶائʶها الʻʸʻؒائʻة

ʗʸعلي اح ʥʴʲم ʗʸي ناجيو  اح   Ȁيʰار زؕ
 ʦʶم قʨةعلǽʚراعة -الأغʜة الʽؗل- ʗȄʛؔاق. -جامعة تʛالع  

ʝلʳʯʴʸال  
الى دراسة تأثʛʽ نʰʶة الʵلȌ للʨȄʜت  وهʙفʗ الʙراسةجامعة تʗȄʛؔ  –ؗلʽة الʜراعة  –اجʗȄʛ الȃʛʳʱة في مʛʰʱʵات قʦʶ علʨم الاغǽʚة 

ʨت زهʛة اسʙʵʱمʗ زȄ للʵلȌ،على Ǽعʠ الʸفات الʽʺʽؔائʽة للʨȄʜت الʰʻاتʽة وقʙ تʦ تʙʴيʙ ثلاث نʖʶ  والʺعاملة الʛʴارȄةالʰʻاتʽة 
 ʝʺʷزالʛالة الʴوس ʦʶʺʶان والʱؔي  ،والʶʽئʛال ʗȄʜال ʨه ʝʺʷة الʛزه ʗȄن زʨȞǽ أنǼ Ȍلʵة الʽعʺل ʗʺهوتʽت  وتʹاف الʨȄʜاقي الǼ

 ʖʶʻȃة وʙة  %. 45% ،  30% ،  15كل على حʽائʽʺʽؔفات الʸال ʦʽاءة قʛق ʦة وتȃʛʳʱارة ؗعامل ثاني للʛʴام عامل الʙʵʱاس ʦت
لʨحȎ تأثʛʽ هʚه العʨامل على قʦʽ رقʦ الʨʺʴضة والاحʺاض  ، ºم 150) وعلى درجة حʛارة  RTحʛارة الغʛفة (  للʨȄʜت على درجة

ʙʽʶ ورقʦ الʧʰʸʱ للʨȄʜت الʺʙروسة ومʵالʢʽها وقʙ بلغʗ اعلى قʽʺة رقʦ الʨʺʴضة لʗȄʜ  ،الʙهʽʻة الʛʴة و الʛقʦ الʨʽدȑ ورقʦ الʛʽʰوؗ
 ʗلغȃو ʦʶʺʶ1.56ال  ʦملغKOH اما ا ʦغ / ʗبلغ ʙة فقʺʽ0.262دنى ق  ʦملغKOH  ʦز / غʛالة الʴة سʻʽاما الاحʺاض  ،في ع

 ʗلغȃو ʦʶʺʶال ʗȄة زʻʽة لها في عʺʽاعلى ق ʗبلغ ʙة فقʛʴة الʽʻهʙو  0.784ال % ʗلغȃز وʛالة الʴة سʻʽفي ع ʗ0.132ادناها ؗان  
 85% زʱؗ ʗȄان + 15وادناها في عʻʽة  190الʰالغة قʱʺʽها % ، ومعاملة الʛقʦ الʨʽدȑ فقʙ بلغʗ اعلى قʽʺة في عʻʽة زʗȄ الʱؔان و 

 ʗلغȃو  ʝʺʷة الʛزه ʗȄة لها في  ، 64% زʺʽاعلى ق ʗلʳوس ʦʽالق ʧʽة بȄʨʻة الʺعʽوقات عالʛاً فʹǽا ʙʽʶ وسʳلʗ صفة رقʦ الʛʽʰوؗ
%  70% سʴالة الʛز + 30للʺعاملة  وادناها سʳلKg/2O  ʗ 1.44% زʗȄ زهʛة شʺʝ وȃلغʗ 70+ % زʱؗ ʗȄان 30الʺعاملة 

 ʗلغȃو ʝʺʷة الʛزه ʗȄ0.93ز Kg/2O ،  ʗلغȃان وʱؔال ʗȄة لها في معاملة زʺʽاعلى ق ʗلʳس ʧʰʸʱال ʦة رقʺʽان ق Ȏا نلاحʺؗ
194 mg KoH/g  في معاملة ʗلʳس ʙة فقʺʽز + 15اما اقل قʛالة الʴس ʗȄ85% ز  ʗلغȃو ʝʺʷة الʛزه ʗȄ101% ز mg 

KoH/g ،  . ʦʽة في القȄʨʻات معʛʽوث تغʙالى ح ʧʽʵʶʱات الʽوادت عʺل  
ʙʽʶ ،رقʦ الʧʰʸʱ ،رقʦ الʨʽدȑ ،احʛارȄمعاملة الʨȄʜت  زʨȄت،مʵالʰ  Ȍʽاتʽة،نزʨȄت  :الʸفʯاحʻةالؒلʸات   الʛʴة.الاحʺاض الʙهʽʻة  ،رقʦ الʨʺʴضة ،رقʦ الʛʽʰوؗ


