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ABSTRACT 
 

This investigation was carried out to study  effect of packaging and storage 
period on the specific gravity at 25°C ( Sp. Gr) , refractive index(R.I.),color intensity;  
acid value, peroxide value(P .V), thiobarbituric acid (TBA) ,iodine value (IV) ,fatty acid 
composition , and keeping quality  of Sunflower oil . The obtained  results revealed 
that the storage of sunflower oil at ambient temperature for nine months did not seem 
to have any appreciable effect on the specific gravity, while the refractive index was 
decreased gradually .In contrast the color intensity increased as the  storage period 
increased. The rate of change( either increase or decrease) was depended on the 
storage period as well as type of container. The obtained results showed that the acid 
value, peroxide value and TBA increased gradually in all oil samples during storage. 
The highest increase in acid value was recorded in the  colorless glass containers 
while the lowest increase was observed in plastic and brown glass containers. Also, 
the results showed that the I.V. decreased gradually in all oil samples. The extent of 
decrease was affected by storage period and type of container. The results revealed 
that the saponification value (S.V.) increased gradually in all oil samples as storage 
period increased. The highest increase in S.V. was recorded in oil samples stored in 
colorless glass containers,. In contrast, the lowest increase in the S.V. due to 
prolonged storage was observed in oil samples stored in brown glass containers . The 
unsaponifiable matter percentage decreased gradually in all oil samples during 
storage. The results obtained reveald that the values of fatty acids C18:2, C18:3, TPUFA, 
TUFA and ratio of TUFA: TSFA, C18:2: C18:1 as well as iodine value were decreased 
with increasing the storage period., while the values of fatty acids C18:2, C18:3, TPUFA, 
TUFA and ratio of TUFA: TSFA, C18:2: C18:1 as well as iodine value were decreased 
with increasing the storage period. The rate of change in the values of fatty acids was 
depended on the storage period and types container. The oil samples packed in 
colorless glass containers showed the highest value of changes in comparison with 
other oil samples packed in plastic and brown glass containers. It could be mention 
that the decrease in C18:2 and C18:3 was accompanied by the decreased in the I.V. 

 
INTRODUCTION 

 
In Egypt, there is a big gap (or great shortage) between the 

production and consumption of vegetable oils, where more than 90% of 
consumed quantities is imported from outside. In Egypt, cottonseed oil, 
soybean oil and sunflower oil are considered as the major sources of 
vegetable oils. Hence, they are used for several purposes, i.e. salad, cooking 
and frying oils. Sunflower is one of the important oilseeds cultivated on a 
large scale in the world. It is one of two or three most important oily crops in 
Egypt. Sunflower is considered the fourth major source of vegetable oil in the 
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world beside it provides protein of good nutritional quality. Therefore it is a 
potential protein supplement for human diet. Sunflower oil is a high quality oil 
for cooking and salad oil uses. The oil is unusually good for frying foods, 
popping corn and for other culinary processes where a liquid oil with a high 
smoke point is desired. In addition, sunflower oil with higher levels of linoleic 
acid, i.e. highly polyunsaturated, is desired for the soft margarine and coating 
industries (Egan, et al., 1981 and Honda, et al., 2005). Vegetable oils such as 
sunflower oil which are relatively high in linoleic acid are susceptible for auto-
oxidation. Extend the shelf-life and improving the quality of sunflower oil are 
of particular interest since this oil is one of the most healthy and widely 
consumed in the world. On the other hand, the increasing of the shelf-life of 
any food commodity and maintaining its quality at a high level are the main 
purposes for any procedure, in order to extent the product availability for 
consumption. Oils and fats are considered sensitive to deterioration during 
their packaging and handling. The acceptability of a fat or oil depends partly 
on the extent that deterioration has occurred. Common quality deteriorations 
that may occur to oils and fats are oxidation, hydrolysis, cross contamination 
between grades of products and contamination with foreign substances. 
Polyunsaturated fatty acids are most susceptible to oxidation and promote 
the formation of volatile compounds in the oil. These changes create 
economic loss in food industry. In addition, volatile compounds that are 
produced have been associated with increased risk of cancer and other 
degenerative diseases (Draper & Brid, 1984; Hemeda, 1994 and Abdul- 
Magied, 1994).This study was carried out to study the effect of packaging and 
storage period on some physical and chemical characteristics, fatty acid 
composition, stability and keeping quality of sunflower seed oil. 

 
MATERIALS AND METHODS 

 
Materials: 
Oil samples: 

Fresh refined, bleached and deodorized sunflower oil without any 
addition, used in this study was obtained from Oil Tec. Company El-Saddat 
city, Monufia Governorate. The oil produced as per intl. standards codex 
210/1999 and license from Allseeds Trade Ltd. (The trade name for this type 
of oil is "Wasfa").  
Containers: 

Different types of containers were used in packing the sunflower oil, 
namely: plastic cans (250 gram capacity), colorless and brown glass 
containers (250 gram capacity). 
Storage conditions of oil samples: 

The oil samples were packed in the above mentioned containers 
exposed to diffused light at ambient temperature (30±2°C) for nine months. 
Three samples of each type of containers were taken every month for 
analysis. The physical properties and the chemical characteristics of 
sunflower oil presented  in different containers were examined without delay. 
The results reported herein were  the average of three containers. 
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Analytical methods: 
Physical properties : 
 Specific gravity (Sp. Gr.): 
The Sp. Gr. of oil samples was determined at 25/25°C according to the 
AOCS official methods Cc10a-25 (1998). 
Refractive index (R.I): 

The refractive index was measured according to the method cited in 
the AOCS Official Methods Cc-B-92 (1998).A refractometer NYRL-3- Poland 
was used and the results were standardized at 25°C. 
Color: 

The color of oil samples was measured by the color Wesson 
methods using Lovibond glasses and calibrated (Lovibond and Tintometer 
model F. Tintometer LTD., Wiles, England) According to Cocks and VanRede 
(1966) and AOCS Official Methods Cc-B-92 (1998). 
Chemical characteristics: 
Acid value (A.V.): 

The acidity of the investigated samples was examined according to 
the method described in the AOCS Official Method Cd3a-63 (1998) and was 
calculated in terms of acid value as mg.KOH per g. of oil sample. 
Peroxide value (P.V.): 

P.V was tested according to the AOCS Official Methods Cd 8-53 
(1998). The P.V. was reported as milliequivalents of peroxide per kg oil 
sample. 
Iodine value (I.V.): 

The iodine value was determined by the Hanus method as described 
in the AOCS Official Method Cd1-25 (1998). 
Saponification value (S.V.): 

The saponification value was investigated as outlined in the AOCS 
Official Method Cd 3-25 (1998). It was calculated as milligram of KOH 
required to saponify one gram of oil. 
Thiobarbituric acid value (TBA): 

The TBA value was determined in the oil samples as outlined in the 
AOCS Official Method Cd 19-90 (1998). The TBA value calculated as mg 
malonaldehyde/kg oil sample (Girgis, 1999). 
Fatty acids compositions: 
Preparation of fatty acid methyl esters: 

Fatty acids of standard and samples were converted to methyl ester 
using etheral solution of diazomethane according to Vogel (1975) samples 
were dissolved in 0.5 ml of anhydrous diethyl either and methylated by drop 
wise addition of diazomethane solution until the yellow color. The mixture was 
left at ambient temperature for 15 min, the solvent was evaporated in a water 
bath and then  mainained at 60°C. The methyl esters of fatty acids, were 
dissolved in pure chloroform and an aliquots of this solution were subjected to 
Gas Liquid Chromatography (GLC) analysis. 
Identification of fatty acids: 

The methyl esters of the fatty acids and standard samples were 
analyzed by using a GLC Rye-unicam Pro-GLC. The gas liquid 
chromatography equipped with a dual flam ionization detected (F.I.D.). The 
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nitrogen (N2), hydrogen (H2) and air flow rates were 30, 33 and 330 ml/min., 
respectively. The chart speed was 0.4 cm/min. The used column was Sp-
2300-fatty acids which has dimensions 1.5 m x 4 mm packed with diatomate 
C (100-120 mesh) and coated with 10% polyethylene glycol adipate (PEGA). 
The operation was carried out by programming, the initial temperature 70°C, 
rate temperature 8°C/min., the final temperature 190°C, the final time 35 
min., the injectior temperature 250°C and the detector temperature 300°C. 
The presented fatty acids were identified according to an authentic sample of 
fatty acids chromatographed under the same conditions. Finally, fatty acids 
peaks were performed by comparing the relative retention time of each peak 
with those of standard samples. 
Unsaponifable matters analysis: 
Separation of the unsaponifiable matters: 

The unsaponifiable matters were separated from the vegetable oil 
samples under investigation after saponification according to the method 
outlined in the AOCS (1998). 

 
RESULTS AND DISCUSSION 

 
Effect of storage conditions on some physical properties: 

The obtained results in Table (1) showed the changes that took 
place in the specific gravity (Sp. Gr.) of the sunflower seed oil stored at 
ambient temperature for nine months in various containers. The Sp. Gr. of the 
oil was 0.9173 at zero time. This value became 0.9172,0.9170 and 0.9171 at 
the end period of storage in plastic, colorless and brown glass containers, 
respectively. The results presented in Table (1)also, revealed that storage of 
sunflower oil at ambient temperature for nine months did not seem to have 
valuable effect on the Sp. Gr. of the investigated oil samples. These results 
are in general accordance with Hashem (1969) who confirmed that the Sp. 
Gr. was not affected during storage either in dark or in light. In addition, 
Eskander (1974) and Mehany (2007) mentioned that the Sp. Gr. for sunflower 
and cottonseed oils packed in different containers had revealed slight 
changes during storage at ambient temperature. 
 
Table (1): Effect of storage period at ambient temperature and container 

types on specific gravity* (Sp. Gr.) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0.9173 
0.9174 
0.9172 
0.9172 
0.9173 
0.9174 
0.9175 
0.9173 
0.9170 
0.9172 

0.9173 
0.9172 
0.9175 
0.9175 
0.9174 
0.9173 
0.9173 
0.9172 
0.9171 
0.9170 

0.9173 
0.9173 
0.9174 
0.9172 
0.9172 
0.9171 
0.9173 
0.9172 
0.9172 
0.9171 

* Specific gravity at 25/25°C. 
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Concerning the refractive index (R.I.) of the stored oil samples 
storage period ,it could be noticed from data obtained in Table (2) that the 
refractive index of the investigated oil samples was decreased gradually as 
the  storage period increased. The rate of decrease was depended on the 
storage period as well as the type of container. The decrease in the R.I. 
during storage could be explained on the basis of the double bonds 
saturation of the fatty acids during the production of hydroperoxides and 
intermediate compounds. These results are in coincide with those reported by 
Swern (1979); Gunstone and Norris (1983), Hui (1996); Mehanni (2006); 
Mehany (2007) and Iskander, et al. (2010). 

 
Table (2): Effect of storage period at ambient temperature and container 

types on refractive index (R.I.) of sunflower seed oil.    

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1.4735 
1.4735 
1.4734 
1.4734 
1.4733 
1.4731 
1.4732 
1.4731 
1.4730 
1.4730 

1.4735 
1.4735 
1.4733 
1.4734 
1.4734 
1.4732 
1.4732 
1.4730 
1.4730 
1.4739 

1.4735 
1.4735 
1.4733 
1.4733 
1.4733 
1.4731 
1.4732 
1.4731 
1.4731 
1.4730 

Refractive index at 25°C.   * 

 
On the basis of the color intensity change of the studied oil samples 

during storage at ambient temperature for nine months, the results presented 
in Table (3) revealed that the color intensity increased from 3.50 (red unit) at 
zero time of storage to 3.77, 4.15 and 3.86 due to storage for nine months in 
plastic, colorless and brown glass containers, respectively. The extent of 
increase in color intensity was affected by the storage period as well as 
container types. These results are in coincide with those obtained by Helen 
(1982); Raghav, et al. (1999); Mehany (2007) and Iskander, et al. (2010). The 
increase in the color intensity of the oil during storage could be attributed to 
the formation of fatty acid polymers which accumulate a result of triglycerides 
hydrolysis during storage (June, 1981). On the other hand, White (1991) and 
Saguy, et al. (1996) reported that the increase in color index is probable due 
to oxidation typically resulting in the generation of hydroperoxides, 
conjugated dienoic acids, epoxides, hydroxides and ketones. Oils and fats 
can also produce dimeric acids and form polymers of higher molecular 
weight, causing a darker color and a deposit of yellow or brown pigments 
(Blumenthal, 1991; Mehanni, 2006 and Iskander, et al., 2010). 
 
 
 
 



Iskander, M. H. et al. 

 672 

Table (3): Effect of storage period at ambient temperature and container 
types on color* intensity (red units) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

3.50 
3.50 
3.52 
3.55 
3.58 
3.62 
3.66 
3.70 
3.72 
3.77 

3.50 
3.54 
3.63 
3.70 
3.75 
3.86 
4.00 
4.08 
4.12 
4.15 

3.50 
3.58 
3.65 
3.70 
3.72 
3.74 
3.78 
3.81 
3.83 
3.86 

Color was determined by the Lovibond Tintometer and yellow units was 35.00    * 

 
Effect of storage conditions on some chemical characteristics: 
Effect of storage conditions on lipolytic rancidity: 

Results in Table (4) showed the effect storage of sunflower oil in 
different types of containers on its acidity. Generally, the acid value increased 
gradually in all oil samples during storage. However, the rate of increase was 
depended on the storage period and  the  type of package used. The acid 
value of sunflower seed oil increased from 0.05 (mg KOH/g. oil) to 0.13, 0.17 
and 0.15 upon storage of the sunflower oil for nine months in plastic, 
colorless and brown glass containers, respectively. The slight gradual 
increase in the acidity could be attributed to the hydrolysis of some 
phosphatides and triglycerides to glycerol and free fatty acids.  

 
Table( 4): Effect of storage period at ambient temperature and container 

types on acid value* (A.V.) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0.05 
0.05 
0.06 
0.08 
0.09 
0.10 
0.11 
0.11 
0.12 
0.13 

0.05 
0.07 
0.07 
0.09 
0.10 
0.12 
0.14 
0.15 
0.16 
0.17 

0.05 
0.06 
0.06 
0.07 
0.08 
0.10 
0.12 
0.12 
0.14 
0.15 

* As mg. KOH/g oil. 

 
These results are in accordance with those reported by Swern (1979); 

June (1981); Moharram and Osman (1982); Iskander, et al. (1985); Mehany 
(2007) and Iskander, et al. (2010). The reason for the more pronounced 
effect in the colorless glass container could be explained on the accelerating 
effect of light on glycerides splitting and free fatty acids formation. Keeping 
the stored oil away from the light caused a less pronounced rate of gycerides 
splitting. Such findings and conclusions agree with those reported by Swern 
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(1979) and Hui (1996).In addition, Aziz (1982) reported that oils were 
considered to be unsuitable for edible purpose when their acid value 
increased to values greater than 2.0.  
Effect of storage conditions on oxidative rancidity development: 

Oxidative rancidity is the principal problem in fats and oils. Two 
determinations: peroxide value (as indicator of primary oxidation) and 
thiobarbituric acid (as indicator of secondary oxidation) are employed in this 
study to determine the extent of oxidation caused during storage at ambient 
temperature for nine months. 

Data given in Table (5) illustrates the peroxide value of sunflower seed 
oil stored for nine months in the aforementioned containers at ambient 
temperature . The peroxide value of investigated oil samples before storage 
was 0.89 meq. Peroxide/kg sample.  This value became 16.77, 19.35 and 
15.86 after storage for nine months in plastic, colorless glass and brown 
glass containers, respectively. On the basis of the peroxide value levels, the 
studied containers can be arranged in the following descending order 
according to their efficiency in keeping quality of sunflower seed oil: brown 
glass, plastic and colorless glass containers. Generally, it was noticed that 
the P.V. was increased gradually in all oil samples during storage; the rate of 
increase depending on the storage period and  the container types. The 
gradual increased in the P.V. could be attributed to the accelerating effect of 
storage temperature in the presence of oxygen on oxidation and peroxide 
formation. The presented findings are in the same line with those reported by 
June (1981) and Iskander, et al. (1986 and 2010). On the other hand, the 
spoilage of sunflower oil was considered to have occurred when the P.V. 
surpassed 25 meq. peroxide/kg sample according to EOSQC (2005). 
 
Table (5): Effect of storage period at ambient temperature and container 

types on peroxide value* (P.V.) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0.89 
2.20 
4.15 
5.24 
7.10 
8.53 
9.66 

12.15 
14.52 
16.77 

0.89 
4.00 
5.25 
7.52 
8.05 
9.78 
12.47 
14.85 
17.66 
19.35 

0.89 
1.75 
3.15 
4.70 
6.25 
7.50 
8.76 

11.95 
13.57 
15.86 

Reported as milliequivalents of peroxide per kilogram sample  * 

 
Concerning the aldehyde development as shown by the thiobarbituric 

acid (TBA) which is consider as a more reliable indicator of oxidative rancidity 
(Jacobson, 1967), the results presented in Table (6) showed that the TBA 
varied with the storage period as well as the type of containers. Generally, it 
was noticed that the TBA value increased gradually as storage period 
increased in all oil samples. The rate of increase was found to be highest in 
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colorless glass container (0.60) after nine months of storage, followed by oil 
sample in plastic container (0.38). Where as the lowest TBA value was 
recorded in oil sample preserved in brown glass container (0.33). This 
difference could be due to the variation in the decomposition of the peroxides 
and hydroperoxides into aldehydes, ketones, and low molecular weight fatty 
acids, which are relatively volatile given a rise to the characteristic off flavours 
associated with oxidative rancidity. The  increase  in TBA value due to 
increasing in absorption at 532 nm could reflect increases in shorter chain 
dienals and malonaldehydes, which are not as pleasant in flavor. Such 
finidings are in the same trend with those reported by Jacobson (1967); Allen 
and Hamilton (1983) and Iskander, et al.  (2010). 
 
Table (6): Effect of storage period at ambient temperature and container 

types on thiobarbituric acid value* (T.B.A.) of sunflower seed 
oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0.21 
0.25 
0.28 
0.30 
0.35 
0.39 
0.43 
0.47 
0.52 
0.60 

0.21 
0.36 
0.49 
0.56 
0.62 
0.67 
0.71 
0.76 
0.80 
0.85 

0.21 
0.23 
0.24 
0.27 
0.30 
0.32 
0.37 
0.42 
0.47 
0.50 

* Calculated as mg. malonaldehyde/kg. sample. 

 
Effect of storage conditions on the iodine value of sunflower : 

Data given in Table (7) illustrate the changes that took place in the 
degree of unsaturation, as shown by change in iodine value (I.V.) of 
sunflower oil during storage. It could be noticed that the I.V. decreased 
gradually in all oil samples. The extent of decrease in I.V. was affected by 
storage period and container types. The I.V. of oil samples at zero time of 
storage was 116.02. This value decreased to 113.42, 110.85 and 112.16 in 
oil samples stored in plastic, colorless glass and brown glass containers, 
respectively after nine months of storage. The decrease in I.V. of the oil 
samples during storage could be attributed to the formation of new fatty acids 
which differ in their degree of unsaturation or to the distribution of double 
bonds saturation of the fatty acids during the production of hydroperoxides 
and intermediate compounds. Such results are in reasonable agreement with 
those reported by Eskander (1974); Swern (1979); Gunston and Norris 
(1983); Frankel, et al. (1984); Iskander, et al. (1986); Mehany (2007) and 
Iskander, et al. (2010).Also, results presented in Table (7) showed that the 
decreased in the I.V. was accompanied by the decreas in linoleic acid 
content. The same trend was found for sunflower seed oil reported  by 
Cummins et al. (1967), Eskander and Banu (1982), Iskander (1990) and 
Iskander et al. (2010). 



J. Food and Dairy Sci., Mansoura Univ., Vol. 2 (12), December, 2011 

 675 

Table (7): Effect of storage period at ambient temperature and container 
types on iodine value* (I.V.) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

116.02 
115.90 
115.65 
115.40 
115.24 
114.93 
114.66 
114.07 
113.85 
113.42 

116.02 
115.25 
114.50 
113.86 
113.45 
112.88 
112.34 
111.67 
111.23 
110.85 

116.02 
115.66 
115.05 
114.75 
114.38 
113.90 
113.66 
113.07 
112.63 
112.16 

* Reported as numbers of grams of iodine required to saturate 100 grams of the sample. 

 
Effect of storage conditions on the saponification value: 

The changes in the saponification value (S.V.) of sunflower seed oil 
during storage at ambient temperature for nine months are shown in Table 
(8). 

Generally, it can be observed from the results that the S.V. increased 
gradually in all oil samples as storage period increased. The rate of increase 
in S.V. was affected by storage period and type of container. The highest 
increase in the S.V. was recorded in oil samples stored in colorless glass 
containers and stored for nine months (194.44). In contrast, the lowest 
increase in the S.V. was observed in oil sample stored in brown glass 
containers (193.20) at the end period of storage. These results are in general 
agreement with those reported by Williams (1966); Fahmy (1969); Eskandar 
(1974); Swern (1979); Ibrahim (2000); Mehanni (2006) and Iskander, et al. 
(2010). Who mentioned that the S.V. of oil increased during storage . The 
high saponification values indicate a lower molecular weight, usually due to 
presence of lower fatty acids (Swern, 1979 and Hui, 1996). 
Effect of storage conditions on the unsaponifiable matters: 

These compounds usually exert an effect on the stability of vegetable 
oils (Williams, 1966; Swern, 1979 and Hui, 1996). Data given in Table (8) 
illustrate the changes in unsaponifiable matter percentage of sunflower seed 
oil during storage for nine months in different containers. Generally, it can be 
observed that the unsaponifiable matter percentage decreased gradually in 
all oil samples during storage.The rate of decrease depends on the  storage 
period and the  container types. The unsaponfiable matter value at zero time 
of storage was 1.03%. 
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Table (8): Effect of storage period at ambient temperature and container 
type on saponification value* (S.V.) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

190.33 
190.88 
191.50 
191.76 
192.00 
192.33 
192.87 
193.02 
193.44 
193.85 

190.33 
191.00 
191.68 
191.94 
192.30 
192.86 
193.25 
193.77 
194.10 
194.44 

190.33 
190.66 
190.95 
191.40 
191.66 
191.87 
192.00 
192.37 
192.85 
193.20 

* Calculated as milligrams of KOH required to saponify one gram of oil sample. 

 
Table (9): Effect of storage period at ambient temperature and container 

type on unsaponifiable matter (%) of sunflower seed oil. 

Storage period 
(months) 

Type of containers 

Plastic 
Glass 

Colorless Brown 

Zero (control) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1.03 
1.03 
1.01 
0.99 
0.96 
0.96 
0.94 
0.90 
0.88 
0.84 

1.03 
1.00 
0.94 
0.91 
0.87 
0.84 
0.80 
0.76 
0.70 
0.65 

1.03 
1.03 
1.00 
0.98 
0.95 
0.93 
0.90 
0.86 
0.81 
0.77 

 
This value however decreased to 0.84%, 0.65% and 0.77% in oil 

samples stored in plastic, colorless glass and brown glass containers, 
respectively at the end period of  the storage. The decrease in the  
unsaponfiable matter during storage may be due to the effect of oxidation 
(Swern, 1979 and Mehanni, 2006). 
Effect of storage conditions on fatty acid composition of sunflower seed 
oil: 

The data presented in Tables (10,11& 12)showed the changes that 
took place in fatty acid composition of sunflower seed oil due to storage at 
ambient temperature for nine months. In general, it can be observed from the 
results of GLC analysis  in Tables 17, 18 and 19 that the values of C14:0, 
C16:0, C16:1, C18:0, C18:1, C20:0, C20:1, C22:0, TSFA and total MUFA 
were increased gradually with increasing the storage period in the 
investigated oil samples. In contrast, the values of C18:2, C18:3, TPUFA; 
TUFA and the  ratio of TUFA: TSFA, C18:2 : C18:1 as well as I.V. were 
decreased with increasing the storage period. The rate of change (either 
increase or decrease) was depended on the storage period and container 
types.The decrease in unsaturated fatty acids (especially polyunsaturated 
fatty acids as C18:2 and C18:3) could be attributed to the oxidation and 
hence the change in the degree of unsaturation.  
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Table (10):  Effect of storage period at ambient temperature on fatty acid 
composition of sunflower seed oil stored in plastic 
containers. 

Fatty acids 
(wt.% of total fatty acids) 

Storage period (months) 

0 1 3 5 7 9 

Saturated fatty acids (SFA) 
Myristic C14:0 
Palmitic C16:0 
Stearic C18:0 
Arachidic C20:0 
Behenic C22:0 

 
0.40 
10.45 
5.19 
00.54 
00.52 

 
0.44 
10.55 
5.24 
0.58 
0.55 

 
0.47 
10.59 
5.30 
0.61 
0.57 

 
0.50 
10.66 
5.34 
0.64 
0.61 

 
0.50 
10.67 
5.35 
0.65 
0.62 

 
0.52 
10.69 
5.36 
0.65 
0.68 

Total saturated fatty acids (TSFA) 17.10 17.36 17.54 17.75 17.79 17.84 

Unsaturated fatty acids (USFA) 
Monounsaturated fatty acids(MUFR) 

Palmitoleic C16:1 
Oleic C18:1 
Gadoleic C20:1 

 
 

00.39 
30.19 
00.25 

 
 

0.41 
30.20 
0.25 

 
 

0.44 
30.42 
0.25 

 
 

0.47 
30.80 
0.26 

 
 

0.50 
31.50 
0.27 

 
 

0.50 
32.15 
0.27 

Total (MUFA) 30.83 30.86 31.11 31.53 32.27 32.92 

Polyunsaturated fatty acids (PUFA) 
Linoleic C18:2 
Linolenic C18:3 

 
51.50 
00.57 

 
51.23 
0.55 

 
50.82 
0.53 

 
50.19 
0.53 

 
49.44 
0.50 

 
48.74 
0.50 

Total (PUFA) 52.07 51.78 51.35 50.72 49.94 49.24 

Total unsaturated fatty acids(TUFA) 82.90 82.64 82.46 82.25 82.21 82.16 

TUFA : TSFA 4.85 4.76 4.70 4.63 4.62 4.60 

C18:2 : C18:1 1.71 1.70 1.67 1.63 1.57 1.52 

Iodine value (I.V.) 116.02 115.90 115.40 114.93 114.07 113.42 

 
Table (11):  Effect of storage period at ambient temperature on fatty acid 

composition of sunflower seed oil stored in colorless glass 
containers. 

Fatty acids 
(wt.% of total fatty acids) 

Storage period (months) 

0 1 3 5 7 9 

Saturated fatty acids (SFA) 
Myristic C14:0 
Palmitic C16:0 
Stearic C18:0 
Arachidic C20:0 
Behenic C22:0 

 
0.40 
10.45 
5.19 
00.54 
00.52 

 
0.47 
10.56 
5.27 
0.59 
0.56 

 
0.50 
10.65 
5.32 
0.64 
0.60 

 
0.52 
10.68 
5.35 
0.67 
0.62 

 
0.55 
10.70 
5.37 
0.69 
0.64 

 
0.55 
10.73 
5.40 
0.70 
0.64 

Total saturated fatty acids (TSFA) 17.10 17.45 17.71 17.84 17.95 18.02 

Unsaturated fatty acids (USFA) 
Monounsaturated fatty acids(MUFR) 

Palmitoleic C16:1 
Oleic C18:1 
Gadoleic C20:1 

 
 

00.39 
30.19 
00.25 

 
 

0.47 
30.87 
0.28 

 
 

0.58 
31.67 
0.30 

 
 

0.62 
32.41 
0.32 

 
 

0.65 
33.30 
0.34 

 
 

0.66 
34.22 
0.34 

Total (MUFA) 30.83 31.62 32.55 33.35 34.29 35.22 

Polyunsaturated fatty acids (PUFA) 
Linoleic C18:2 
Linolenic C18:3 

 
51.50 
00.57 

 
50.41 
0.52 

 
49.24 
0.50 

 
48.34 
0.47 

 
47.31 
0.45 

 
46.33 
0.43 

Total (PUFA) 52.07 50.93 49.74 48.81 47.76 46.76 

Total unsaturated fatty acids (TUFA) 82.90 82.55 82.29 82.16 82.05 81.98 

TUFA : TSFA 4.85 4.73 4.65 4.61 4.57 4.55 

C18:2 : C18:1 1.71 1.63 1.55 1.49 1.42 1.35 

Iodine value (I.V.) 116.02 115.25 113.86 112.88 111.67 110.85 

 
Also, it is noteworthy to mention that the decrease in linoleic and linolenic 
acid content (Tables 10, 11 and 12) was accompanied by the decrease in the 



Iskander, M. H. et al. 

 678 

iodine value. These results are in accordance with those reported by Swern 
(1979); Iskander, et al. (1986); Iskander (1990); Hui (1996); Mehanni (2006) 
and Iskander, et al. (2010). 
 
Table (12):  Effect of storage period at ambient temperature on fatty acid 

composition of sunflower seed oil stored in brown glass 
containers. 

Fatty acids 
(wt.% of total fatty acids) 

Storage period (months) 

0 1 3 5 7 9 

Saturated fatty acids (SFA) 
Myristic C14:0 
Palmitic C16:0 
Stearic C18:0 
Arachidic C20:0 
Behenic C22:0 

 
0.40 
10.45 
5.19 
00.54 
00.52 

 
0.46 
10.55 
5.26 
0.58 
0.55 

 
0.49 
10.59 
5.30 
0.61 
0.59 

 
0.51 
10.66 
5.34 
0.65 
0.61 

 
0.53 
10.69 
5.37 
0.67 
0.62 

 
0.54 
10.71 
5.38 
0.67 
0.62 

Total saturated fatty acids (TSFA) 17.10 17.40 17.58 17.77 17.88 17.92 

Unsaturated fatty acids (USFA) 
Monounsaturated fatty acids(MUFR) 

Palmitoleic C16:1 
Oleic C18:1 
Gadoleic C20:1 

 
 

00.39 
30.19 
00.25 

 
 

0.43 
30.59 
0.27 

 
 

0.49 
31.10 
0.28 

 
 

0.55 
31.61 
0.29 

 
 

0.58 
32.13 
0.31 

 
 

0.58 
33.18 
0.31 

Total (MUFA) 30.83 31.29 31.87 32.45 33.02 34.07 

Polyunsaturated fatty acids (PUFA) 
Linoleic C18:2 
Linolenic C18:3 

 
51.50 
00.57 

 
50.77 
0.54 

 
50.04 
0.51 

 
49.28 
0.50 

 
48.62 
0.48 

 
47.55 
0.46 

Total (PUFA) 52.07 51.31 50.55 49.78 49.10 48.01 

Total unsaturated fatty acids (TUFA) 82.90 82.60 82.42 82.23 82.12 82.08 

TUFA : TSFA 4.85 4.75 4.69 4.63 4.59 4.58 

C18:2 : C18:1 1.71 1.66 1.61 1.57 1.53 1.45 

Iodine value (I.V.) 116.02 115.66 114.75 113.90 113.07 112.16 

 
In addition, Aboziada (2002) mentioned that the fatty acid 

composition of sunflower seed oil was greatly affected by storage in light in 
which C18:2 sharply decreased while C18:1 was increased, indicating 
degradation of polyunsaturated fatty acids by the action of light. Also, all 
edible fats and oils rich in polyunsaturated fatty acids deteriorated under the 
effect of light exposure during storage. On the other hand Knothe and Dunn 
(2003) mentioned that oleic and linoleic acids decreased the oxidative 
stability of commercial vegetable oils during storage. 

In the present work, it was noticeable  that the decrease in C18:2, 
C18:3, TUFA, ratio of TUFA: TSFA; C18:2:C18:1 and I.V. was higher in 
sunflower seed oil samples packed in colorless glass containers and stored 
at ambient temperature for nine months compared with other oil samples 
packed in plastic and brown glass containers. These results could be help 
explaining the accelerating effect of light in photooxidation of fatty acids 
specially high unsaturated fatty acids as linoleic and linolenic (Abduo Sattar 
and Alexander, 1976; Iskander, et al., 1986 and Hui, 1996). 
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الطبيعيو  والييموويو  وترييو  تأثير مدة التخزين ونوع العبوات على بعض الخووا  
 الشمس دوارالأحموض الدهني  على جوده ثبوت زيت 

 نداء احمد رفعت ومنير حنو اسيندر ، محمد نجي  قنووي، حمدي محمد عبوس 
 جومع  المنيو –يلي  الزراع   –قسم علوم الأغذي  

 
الوزن النووعً  ععاعو   ونوع العبوات على فى الجو العادي  دراسة تأثٌر التخزٌن البحث اهدف هذٌ  

وتركٌووو   TBAرقووول البٌروكسوووٌد وقٌعوووة حووواعي الثٌوباربتٌورٌووو  رقووول الحعو وووة  الانكسوووار  كثافوووة اللوووون 
الشوع.  تول تخوزٌن الزٌوت فوى عبووات عون الزجوال عودٌل اللوون  دوارالأحعاي الدهنٌة على جوده وثبات زٌت 
أو وحت النتوا أ أن تخوزٌن زٌوت    رة الغرفوةعلوى درجوة حورا أشهر 9وعن الزجال البنى وعن البلاستٌ  لعدة 

أشهر لل ٌظهر أي تغٌر وا ح على الوزن النوعً للزٌت  بٌنعا انخفوي ععاعو  الانكسوار  9الشع. لعدة  دوار
تدرٌجٌاً وزادت  كثافة اللون)الأحعر( بزٌوادة عودة التخوزٌن   وٌتوقوف ععود   التغٌر)سوواي بالزٌوادة أو الون   ( 

وقووٌل حوواعي  أظهوورت النتووا أ زٌووادة رقوول الحعو ووة ورقوول البٌروكسووٌد قوود العبوة و علووى عوودة التخووزٌن ونوووع
توودرٌجٌاً فوووى جعٌووا العٌنوووات خوولا  عوودة التخوووزٌن  وسووجلت عٌنوووات الزٌووت العخزنوووة TBA)الثٌوباربتٌورٌوو  )

جاجٌوة الزٌادة  بٌنعا سجلت عٌنات الزٌت العخزنة بوالعبوات الز فًبالعبوات الزجاجٌة عدٌعة اللون أعلى ععد  
وأظهرت نتا أ قٌا. درجة عدل التشبا انخفا ا تدرٌجٌاً فى جعٌا العٌنوات  بٌنعوا حودثت  البنٌة أق  ععد  زٌادة 

جعٌوا العٌنوات خولا  عودة التخوزٌن و ٌتوأثر ععود  الزٌوادة بعودة التخوزٌن  فوًزٌادة تدرٌجٌة فى قٌل رقول التبوبن 
فوى الزجوال عودٌل اللوون   بٌنعوا  تسجلت أعلى قٌل لرقل التببن فى العٌنوات التوً حفظوهذا وقد ونوع العبوات  

فوى عبووات الزجوال البنوى  و انخف وت نسوبة العوواد الغٌور  تسجلت أق  قٌل لرقل التببن فى العٌنات التى حفظو
وجرافى الغواز  زٌوادة أظهورت نتوا أ التحلٌو  الكروعوات قابلة للتببن تدرٌجٌاً فى جعٌا العٌنات خلا  عدة التخوزٌن 

ل الأحعوواي الدهنٌووة العشووبعة الكلٌووة والأحعوواي الأحادٌووة عدٌعووة التشووبا توودرٌجٌاً بزٌووادة فتوورة التخووزٌن فووى جعٌووا  قووٌ
العٌنات بٌنعا انخف ت قٌل حاعي  اللٌنولٌ   اللٌنولٌن   الأحعواي عدٌودة عودل التشوبا الكلٌوة والأحعواي الغٌور عشوبعة 

ٌة الغٌر عشبعة الكلٌة إلى الأحعواي الدهنٌوة العشوبعة الكلٌوة ونسوبة اللٌنولٌو  إلوى الأولٌو  و الكلٌة ونسبة الأحعاي الدهن
وٌتوقوف ععود  التغٌور فوى قوٌل الأحعواي الدهنٌوة )بالزٌوادة أو الون  ( علوى عودة الرقل الٌود  بزٌادة عدة التخوزٌن 

للوون أعلوى قوٌل ع ارنوةً بالعٌنوات أظهرت العٌنات التً حفظوت فوى الزجوال عودٌل ا كعا التخزٌن ونوع العبوات و
الأخر  العحفوظة فى العبوات البلاستٌكٌة أو الزجوال البنوً وهوذا ٌو وح توأثٌر ال ووي علوى الأكسودة ال وو ٌة 
للأحعواي الدهنٌوة خابووةً الغٌور عشوبعة )اللٌنولٌوو  واللٌنولٌنو (  وأثبتووت النتوا أ أٌ واً أن انخفوواي قوٌل حوواعي 

 بحوباً بانخفاي قٌل الرقل الٌودي اللٌنولٌن  واللٌنولٌن  ٌكون ع

 
 قوم بتحييم البحث

 

 جومع  المنصورة –يلي  الزراع   مسعد عبد العزيز ابو ريوأ.د / 
 المنيو جومع  –يلي  الزراع   هونى مصطفى على محمدأ.د / 


