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ARTICLE INFO                                       ABSTRACT 
 
 
 

Natural and synthetic antioxidants play a significant role in retarding the lipid oxidation           
reactions in food products. Prevention of lipid peroxidation has long become an important            
issue, since oils and fats, essential to our diets, tend to encounter problems of oxidation and 
rancidity, which affect food quality and also may threat human health. A gas chromatography 
system equipped by CP sil 8 CB capillary column (50m×0.53mm i.d×1.5µm film thickness) was 
used to determine the antioxidants tert-butyl-hydroquinone, tert-butylhydroxyanisole, and 3,5-di-
tert-butylhydroxytoluene simultaneously in Iranian commercial liquid frying oils. The recoveries 
of BHA, BHT and TBHQ were 95.44-105.04, 96.03-105.47 and 95.62–108.89%, respectively. 53 
commercial liquid frying oils were analyzed using the chromatographic method. The contents of 
BHA, BHT and TBHQ were found to be 0.00, 0.00 and 40.18±0.21  mg.kg-1 respectively. The 
levels of synthetic antioxidants in studied samples were all below the legal limits of Iran (200 
 mg.kg-1). 
 
 

 
Copyright © 2015 Mannan Hajimahmoodi et al. This is an open access article distributed under the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

 

INTRODUCATION 
 
Edible fats and oils provide indispensable nutrition for body 
and they also add special flavour, texture and taste to food 
(Biglar et al., 2012 a). However in contact with air they 
undergo autoxidation. Oxidized fats are harmful to health and 
reduce the quality of food (Chung 1999; Hajimahmoodi et al., 
2013; Moghaddam et al., 2012 and Tryphonas et al., 1999). 
Therefore it’s essential to prevent or retard the autoxidation 
process. Synthetic antioxidants are food additives that are 
added to food to extend  their shelf life (Kubow, 1990 and 
Nollet, 2000). They commonly be used as preservative in fat, 
oils and fat containing foods (Jacobsen et al., 1999).  Synthetic 
antioxidants such as butylated hydroxy anisole (BHA), 
butylated hydroxyl toluene (BHT), tertiary butyl hydroquinone  
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(TBHQ) and propyl gallate (PG) are widely used as food 
additives to prevent rancidification, owing to their high 
performance, low cost and wide availability (Shahidi, 2000). 
In the last 50 years food manufactures added food grade 
commercial antioxidants such as BHA ,BHT, TBHQ and PG 
to their product as preservative in order to extend their shelf 
life (Gordon and Kourimská, 1995). Reports on synthetic 
antioxidants effects on human health are controversial. There 
are reports of harmful effects in high and long-term use, such 
as carcinogenic effects of BHA and BHT (Ito et al., 1985; 
Kahl and Kappus, 1993 and Witschi, 1986). However most of 
synthetic antioxidants in recommended concentration that was 
used in drugs, foods and cosmetics are effective and also has 
beneficial effect to health such as anticarcinogenic, 
antimutagenic and antiviral effects (Keith et al., 1982, Naidu, 
2000 and Wojcik et al., 2010). The use of antioxidants is 
subject to regulations that establish permitted substance                 
and their concentration. In European, the antioxidants 
mentioned above are strictly regulated to use in foodstuffs, 
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BHA is permitted in bouillons, gravies, dehydrated meat and 
dehydrated soups individually or combined with PG up to a 
maximum limit of 200 mg/kg, expressed on the fat content of 
the product and BHT is not permitted in these foods but it may 
be used in fats and oils. In the United States, TBHQ is 
permitted and can be used alone or in combination with BHA 
and/or BHT up to 200 mg/kg of fat (Burdock, 1997). TBHQ is 
also permitted in Australia, Brazil, New Zealand and 
Philippines (Karovičová and Šimko, 2000b). Maximum 
permitted amount of synthetic antioxidants (particularly BHA, 
BHT, TBHQ and PG) in food in many countries usually set to 
100-200 mg/kg of fats and oils (de la Fuente et al., 1999; 
González et al., 1998; Noguera-Ortı́ et al., 1999 and Viplava 
Prasad et al., 1999).  
 
Therefore a lot of researches has been conducted to determine 
presence and quantitate antioxidants especially synthetic 
phenolic antioxidants (André et al. 2010). Colorimetry and 
spectrophotometry methods were first used for the 
determination of these additives in different food samples and 
today it is possible to find different variations (Capitán-
Vallvey et al., 2004; Cruces-Blanco et al., 1999 and Viplava 
Prasad et al., 1987), later chromatographic methods developed 
(Karovičová and Šimko, 2000a; Ragazzi and Veronese, 1973; 
Yang et al., 2002; Yankah et al., 1998 and Biglar et al., 2012 
b) and there are electrochemical methods (Agui et al., 1995; 
de la Fuente, Acuña, Vázquez, Tascón and Sánchez Batanero, 
1999; dos Santos Raymundo et al., 2007 and Guan et al. 
2006). Many analytical methods have been described for 
quantification of synthetic antioxidants, Gas chromatography 
analysis is one of rapid and simple methods of this purpose. 
Therefore, the present study was undertaken to quantification 
of synthetic antioxidants (BHA, BHT, and TBHQ) in some 
frying oil samples. 
 

MATERIALS AND METHODS 
 
Chemicals 
 
Reference compounds BHA (Sigma-Aldrich, USA), BHT 
(Sigma-Aldrich, USA), TBHQ (YASHO, India), 
Hydroquinone (Merck, Germany), acetonitrile (DUKSAN, 
South Korea) were purchased. All solvents/chemicals used 
were analytical grade. Double-distilled deionized water was 
used for the preparation of aqueous solutions. 
 
Chromatographic analysis 
 
GC condition 
 
GC analyses were performed on a model A7890 Gas 
Chromatography (Agilent, USA) equipped with flame 
ionization detector. Analytical separation was achieved on a 
CP sil 8 CB capillary column (50m×0.53mm i.d×1.5µm film 
thickness) (Varian, USA). Nitrogen was used as carrier gas. 
Temperature setting was as follows: injector, 250°C and 
detector, 290°C. 
 
Oven temperature program 
 
Column temperature was initially held at 150°C for 1 minute 
then was increased gradually to 200°C at 7°C/min rate, and 

finally was raised to 300°C at 20°C/min rate and analysis 
continued in this temperature for 35 minutes.  
 
Sample preparation 
 
Internal standard  
 
100 mg.kg-1 hydroquinone in acetonitrile was made and was 
used as internal standard. 
 
Antioxidants standards 
 
BHA, BHT and TBHQ solutions in 40, 60, 80, 100, 120, 150 
 mg.kg-1 were made and after addition of internal standard were 
used as GC injectable samples. A calibration curve was 
prepared relating concentration of antioxidants with area under 
the curve (AUC) of related peaks. 
 
Frying oil samples 
 
53 samples of frying oils were purchased from local 
supermarkets in Tehran, Iran. Each brand was coded with a 
letter. Lot numbers were checked to ensure that each unit 
belonged to a different lot. All oil samples were stored, 
labelled and analyzed before expiry dates. Samples were 
selected to include the major manufacturers of the oils in Iran. 
The composition of studied liquid frying oils was mixture of 
palm oil, soybean oil, canola oil, and sunflower oil.  
 
Extraction  
 
The first step of analyse was isolation of antioxidants from oil 
samples for this purpose 0.5 g (accurately weighed to 0.0001 
g) of each sample were weighted to centrifuge tube and 0.5 ml 
acetonitrile was added and was homogenized with A1101 
Shaker (Tajhiz-fan, Iran) at room temperature for 1 minute. It 
was centrifuged (Heraeus, Germany) for 3 minutes in 3500 
RPM, then upper phase (acetonitrile phase) was collected and 
oil phase subsequently extracted once by this way. All 
acetonitrile were combined in a 2mL vial, 1mL hydroquinone 
(100 mg.kg-1) was added as internal standard then analyzed by 
GC.1µl of each sample was injected to GC  using 10µL syringe 
(Agilent, Australia) twice. Retention time and AUC of peaks 
were collected and statistical analyses were performed. 
 
Data Analysis  
 
Data were analyzed using statistical package for social 
sciences, version 16 (SPSS Inc., Chicago, IL, USA). Three 
independent oil samples of each cultivar were analyzed three 
times. Data are expressed as mean±SD. According to current 
data which meet the assumption of variances homogeneity, the 
Tukey post hoc was used (p-Value<0.05). 
 

RESULTS 
 

The repeatability of the peak areas and retention times were 
studied by repeatedly injecting samples. The reproducibility 
over different days was checked by injecting the same 
standard solution (100  mg.kg-1) over five days. It was 
observed that both retention times and peak areas were 
reproducible and all the RSD values obtained were 
satisfactory.  
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Table 1. Recoveries of the spiked antioxidants from the liquid frying oil samples* 
 

NO 
TBHQ 

(mg.kg-1) 
Amount Added 

(mg.kg-1) 
AUC of TBHQ 

AUC of Internal 
Standard  

Amount of TBHQ 
that was found 

Recovery 
(%) 

51  69.48  
 50   1110.63   138.29   8.03   238.99   100.03  
 25   809.04   128.88   6.28   188.60   99.27  

52  41.14  
 50   801.93   129.77   6.18   185.80   103.52  
 25   584.01   130.59   4.47   136.73   108.89  

53  52.33  
 50   846.19   126.60   6.68   200.28   95.62  
 25   635.26   125.45   5.06   153.73   98.14  

NO 
BHA  

(mg.kg-1) 
Amount Added 

(mg.kg-1) 
AUC of BHA 

AUC of Internal 
Standard  

Amount of BHA 
that was found 

Recovery 
(%) 

51  0  
 50  190.13  138.29  1.37 47.72 95.44 
 25  78.90  128.88  0.61 25.81 103.22 

52  0 
 50  200.08  129.77  1.54 52.52 105.04 
 25  77.58  130.59  0.59 25.29 101.14 

53  0 
 50  181.53  126.60  1.43 49.42 98.83 
 25  72.46  125.45  0.58 24.81 99.24 

NO 
BHT  

(mg.kg-1) 
Amount Added 

(mg.kg-1) 
AUC of BHT 

AUC of Internal 
Standard  

Amount of BHT 
that was found 

Recovery 
(%) 

51  0 
 50  191.55  138.29  1.39 48.02 96.03 
 25  74.56  128.88  0.58 24.84 99.35 

52  0 
 50  192.43  129.77  1.48 50.83 101.65 
 25  80.26  130.59  0.61 25.88 103.5 

53  0  
 50  196.15  126.60  1.55 52.74 105.47 
 25  71.53  125.45  0.57 24.60 98.39 

  *The content of each antioxidant in 0.05 g of the liquid frying oil, shown as mean±S.D. 

  Data were shown as mean±S.D (n=3)., Recovery (%)=[(C_A)/B]_100%., Coefficient of variation. 

 
Table 2. TBHQ contents of commercial liquid frying oil* 

 

 

NO 
Peak of Samples Peak of Internal standard 

 TBHQ   (mg.kg-1)  
AUC (Mean±SD) CV% AUC (Mean±SD) CV% 

 1   231.50  ±  2.59   1.12   293.16  ±  2.90   0.99   0.79  ±  0.02   30.91  ±  0.48 d 
 2   232.48  ±  7.31   3.14   377.83  ±  7.79   2.06   0.62  ±  0.01   25.89  ±  0.19 d 
 3   597.22  ±  31.15   5.22   231.24  ±  7.43   3.21   2.58  ±  0.05   82.40  ±  1.49 a 
  4    229.25  ±  1.89   0.82   302.21  ±  3.70   1.22   0.76  ±  0.02   30.01  ±  0.45 d 
  5    198.81  ±  10.18   5.12   302.62  ±  16.30   5.39   0.66  ±  0.00   27.09  ±  0.05 d 
  6    364.30  ±  29.39   8.07   305.81  ±  23.07   7.54   1.19  ±  0.01   42.44  ±  0.18 c 
  7    501.43  ±  24.67   4.92   316.34  ±  10.24   3.24   1.58  ±  0.03   53.75  ±  0.77 c 
  8    362.29  ±  32.25   8.90   323.31  ±  29.66   9.17   1.12  ±  0.00   40.42  ±  0.09 c 
  9    272.81  ±  83.26   30.52   267.65  ±  22.79   8.52   1.01  ±  0.23   37.23  ±  6.47 c 

  10    232.27  ±  13.65   5.88   338.70  ±  7.87   2.32   0.69  ±  0.02   27.91  ±  0.70 d 
  11    208.99  ±  1.56   0.74   288.45  ±  0.98   0.34   0.72  ±  0.01   29.03  ±  0.23 d 
  12    213.41  ±  16.55   7.75   315.14  ±  28.67   9.10   0.68  ±  0.01   27.68  ±  0.26 d 
  13    512.53  ±  9.12   1.78   340.98  ±  25.65   7.52   1.51  ±  0.09   51.50  ±  2.49 c 
  14    37.38  ±  12.86   34.41   325.57  ±  1.29   0.40   0.11  ±  0.04   11.51  ±  1.15 e 
  15    425.16  ±  0.07   0.02   397.54  ±  2.29   0.58   1.07  ±  0.01   38.95  ±  0.17 c 
  16    472.50  ±  6.98   1.48   363.97  ±  0.06   0.02   1.30  ±  0.02   45.52  ±  0.56 c 
  17    374.48  ±  30.97   8.27   307.17  ±  22.90   7.45   1.22  ±  0.01   43.23  ±  0.29 c 
  18    514.46  ±  15.86   3.08   349.45  ±  8.44   2.41   1.47  ±  0.01   50.51  ±  0.28 c 
  19    275.00  ±  22.36   8.13   305.68  ±  33.58   10.98   0.90  ±  0.03   34.11  ±  0.74 d 
  20    480.62  ±  28.67   5.96   294.13  ±  5.20   1.77   1.63  ±  0.07   55.15  ±  1.97 c 
  21    342.83  ±  36.22   10.57   328.24  ±  29.97   9.13   1.04  ±  0.02   38.21  ±  0.43 c 
  22    243.43  ±  19.96   8.20   305.06  ±  21.72   7.12   0.80  ±  0.01   31.13  ±  0.25 d 
  23    484.26  ±  11.80   2.44   304.18  ±  3.03   1.00   1.59  ±  0.02   53.96  ±  0.66 c 
  24    480.03  ±  2.50   0.52   329.24  ±  11.46   3.48   1.46  ±  0.04   50.13  ±  1.24 c 
  25    260.83  ±  11.67   4.47   301.23  ±  9.39   3.12   0.87  ±  0.01   33.09  ±  0.34 d 
  26    278.50  ±  1.24   0.44   336.41  ±  8.57   2.55   0.83  ±  0.02   32.01  ±  0.71 d 
  27    152.79  ±  6.33   4.14   308.35  ±  22.09   7.16   0.50  ±  0.01   22.47  ±  0.43 d 
  28    491.11  ±  29.49   6.01   337.48  ±  16.84   4.99   1.45  ±  0.01   50.02  ±  0.42 c 
  29    14.59  ±  5.71   39.16   329.15  ±  2.28   0.69   0.04  ±  0.02   9.49  ±  0.51 e 
  30    329.31  ±  6.55   1.99   301.46  ±  15.95   5.29   1.09  ±  0.04   39.63  ±  1.04 c 
  31    337.74  ±  24.38   7.22   314.25  ±  7.26   2.31   1.08  ±  0.10   39.13  ±  2.94 c 
  32    284.99  ±  13.70   4.81   289.21  ±  1.49   0.51   0.99  ±  0.04   36.53  ±  1.22 d 
  33    322.08  ±  6.24   1.94   335.35  ±  17.80   5.31   0.96  ±  0.03   35.84  ±  0.93 d 
  34    502.88  ±  15.35   3.05   341.97  ±  24.73   7.23   1.48  ±  0.15   50.63  ±  4.36 c 
  35    260.54  ±  9.75   3.74   327.44  ±  6.14   1.88   0.80  ±  0.01   31.07  ±  0.43 d 
  36    176.82  ±  5.15   2.91   296.46  ±  7.75   2.62   0.60  ±  0.00   25.35  ±  0.05 d 
  37    439.67  ±  27.91   6.35   302.09  ±  2.99   0.99   1.46  ±  0.11   50.05  ±  3.07 c 
  38    353.88  ±  3.64   1.03   315.16  ±  14.73   4.67   1.12  ±  0.04   40.51  ±  1.18 c 
  39    277.43  ±  4.33   1.56   327.62  ±  0.28   0.08   0.85  ±  0.01   32.55  ±  0.40 d 
  40    261.83  ±  17.62   6.73   290.41  ±  1.30   0.45   0.90  ±  0.06   34.12  ±  1.63 d 

 
                                                                                                                                                                          …………………Continue 
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  41    563.19  ±  12.40   2.20  
  42    573.67  ±  4.73   0.82  
  43    258.66  ±  5.53   2.14  
  44    611.54  ±  11.73   1.92  
  45    660.39  ±  26.77   4.05  
  46    280.41  ±  0.92   0.33  
  47    376.08  ±  0.07   0.02  
  48    478.68  ±  28.27   5.91  
  49    209.32  ±  10.44   4.99  
  50    212.39  ±  3.98   1.87  
  51    635.86  ±  38.72   6.09  
  52    375.93  ±  3.45   0.92  
  53    398.52  ±  13.74   3.45  

Total  352.21  ±  3.60   1.02  
*Values in the same column bearing different superscripts are significantly different (P

 
Table 3. Approved synthetic antioxidant range of Iran

 

Food Products 

Vegetable Oils, Animal Fats, Spreads, Oil in Watter Emolsions 
Soups and Extracts 
Butter Fat And Milk Fat (Without Watter) 

 

Figure 1. Chromatogram of synthetic antioxidant found in mixing standard by gas chromatography and one randomly selected 
liquid solid oil sample by gas chromatography
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  349.08  ±  2.26   0.65   1.61  ±  0.03
  332.51  ±  21.13   6.35   1.73  ±  0.12
  313.03  ±  13.82   4.41   0.83  ±  0.02
  328.66  ±  3.92   1.19   1.86  ±  0.01
  325.28  ±  20.68   6.36   2.03  ±  0.05
  333.54  ±  19.19   5.75   0.84  ±  0.05
  287.98  ±  6.09   2.12   1.31  ±  0.03
  308.41  ±  16.05   5.21   1.55  ±  0.01
  313.27  ±  19.91   6.36   0.67  ±  0.01
  301.61  ±  27.38   9.08   0.71  ±  0.08
  288.69  ±  31.65   10.96   2.21  ±  0.11
  293.79  ±  6.96   2.37   1.28  ±  0.04
  257.99  ±  6.68   2.59   1.54  ±  0.01
  315.12  ±  5.27   1.67   1.12  ±  0.01

superscripts are significantly different (P-value<0.05). 

Approved synthetic antioxidant range of Iran-standard in fat and oil samples

Allowed Maximum Value 
of BHA (mg.kg-1) 

Allowed  Maximum 
 Value of  BHT   (mg.kg

Vegetable Oils, Animal Fats, Spreads, Oil in Watter Emolsions  200 200 
- 100 

175 75 

Chromatogram of synthetic antioxidant found in mixing standard by gas chromatography and one randomly selected 
liquid solid oil sample by gas chromatography 

 

Gas chromatographic determination of synthetic antioxidants in liquid frying oil samples

0.03   54.57  ±  0.72 c 
0.12   57.90  ±  3.57 c 
0.02   31.97  ±  0.54 d 
0.01   61.68  ±  0.39 b 
0.05   66.59  ±  1.35 b 
0.05   32.41  ±  1.47 d 
0.03   45.75  ±  0.79 c 
0.01   52.81  ±  0.31 c 
0.01   27.42  ±  0.26 d 
0.08   28.55  ±  2.23 d 
0.11   71.67  ±  3.10 b 
0.04   45.00  ±  1.21 c 
0.01   52.59  ±  0.38 c 
0.01   40.33  ±  0.21  

standard in fat and oil samples 

Maximum 
mg.kg-1)   

Allowed  Maximum  Value 
of  TBHQ   (mg.kg-1) 

200 
200 

- 

 
Chromatogram of synthetic antioxidant found in mixing standard by gas chromatography and one randomly selected 

Gas chromatographic determination of synthetic antioxidants in liquid frying oil samples 



To understand the lowest detectable levels of BHA, BHT and 
TBHQ, standard solutions of six concentrations were prepared 
and analyzed. The recoveries of BHA, BHT and TBHQ were 
95.44-105.04, 96.03-105.47 and 95.62–108.89%, respectively 
(Table 1). These results indicated the high accuracy of the 
present method. Details of the 53 liquid frying oil samples are 
shown in Table 2. All the samples were analysed according to 
the described procedure. Identification of the studiedsynthetic 
phenolic antioxidants was based on the comparison between 
the retention times of standard compounds and was confirmed 
by spiking known standardsto the sample. Figure 1 shows the 
chromatogram of synthetic antioxidant found in one randomly 
selected liquid frying oil sample and also standard solution by 
gas chromatography. Quantification was based on the 
externalstandard method using calibration curves fitted by 
linearregression analysis. Although, BHA and BHT were not 
found in the samples, the range of TBHQ was from 9.85±0.51 
to 81.35±1.49  mg.kg-1 (Table 2). On the otherhand, the 
average amount of TBHQ was 40.33±0.21  mg.kg-1. For all the 
samples, the manufacturers declared the presence of TBHQ as 
synthetic antioxidants, butneither the BHA nor BHT was 
stated. Table 3 shows the synthetic antioxidants limitation of 
Iranian standard in the different samples. The analysis of the 
obtained results of all samples revealed that the mean TBHQ 
contents were lower than 200  mg.kg-1 therefore they could 
pass the Iranian standard. 
 

DISCUSSION  
 
Lipid oxidation is one of the major deteriorative reactions in 
cooking oils and often results in a significant loss of quality. 
Various natural and synthetic antioxidants are used in the 
prevention or retardation of lipid oxidation. Routine quality 
control of antioxidants in oil turns out to be more and more 
important due to the increased environmental concern on the 
use of large volumes of solvents for analysis. BHA is a 
synthetic antioxidant authorized as a food additive that was 
previously evaluated several times. Both committees 
established an ADI of 0.5 mg/kg bw.day_1, with that of the 
SCF being classified as temporary. The ADI defined by both 
the SCF and JECFA was based on proliferative changes in the 
rat forestomach (BARLOW, 2013). Reports have shown that 
BHA has carcinogenic effects in non-rodents and causes lesion 
formation in the rat for stomach whereas BHT has 
carcinogenic effects in the liver of rats and mice (BARLOW, 
2013).  
 
In order to compare with other related study, the recoveries of 
antioxidants from cooking oils were 92.5–l08.4% with 
coefficients of variation below 7.4% in study (Yang, Lin and 
Choong, 2002). Moreover in another research the synthetic 
antioxidants in food items including cooking oils, margarine, 
butter and cheese samples were evaluated (Saad et al., 2007). 
The recoveries of the synthetic antioxidants when spiked to 
cookingoil, margarine, butter and cheese at 50 and 200 mg.L_1 
were in the ranges 93.3–108.3% for PG, 85.3–108.3% for 
TBHQ, 96.7–101.2% for BHA and 73.9–94.6% for BHT. The 
levels of mentioned antioxidant in positive samples are all 
below the legal limits of Malaysia. In study the concentration 
ranges of BHA, BHT, and OMC in 12 commercial personal 
care samples were 0.13–4.85, 0.16–2.30, and 0.12–65.5 mgg_1,  

respectively (Akkbik et al., 2011). In another Chinese study, 
18 commercial edible fat and oil samples of olive, sunflower, 
peanut, soybean, vegetable and blend oils were analysed. The 
contents of BHA, BHT and TBHQ were found to be 0-50,             
0-267 and 0-37 μgg_1. 14 samples were detected to contain 
antioxidants. The total antioxidant contents in the three blend 
oils ranged 259-294 μgg_1, which exceeded the Chinese 
national standards control level of 200 μgg_1 for edible oils 
(Choong and Lin, 2001). Since the toxicity of some synthetic 
antioxidants is not easily assessed, and as a result, a chemical 
may be considered safe by a country, tolerated in another 
country and forbidden in a third one. It was also found that 
TBHQ is authorized as an antioxidant in the US while it is 
forbidden in the European Union countries. For BHA, in 
United States, only 200 mg kg-1 in fats, oils and chewing-gum 
and 50 mg kg -1 in breakfast cereals or dehydrated soups are 
permitted (Miková, 2001). Normally, up to 100-200 μg.g-1 of 
several synthetic antioxidants especially PG, OG, TBHQ, 
BHA and BHT are used in oils and other fats, whether             
singly or in combinations, are allowed in many Countries 
(Yong, 2007). 
 

Conclusion 
 

The analytical method by GC-FID in this study has been 
developed for simultaneous determination of common 
synthetic antioxidants compounds in products. The satisfactory 
results of optimization and validation methods are quick, 
accurate, sensitive, excellent recoveries, convenient and 
effective. The evaluated amount of studied parameter clearly 
shows the status of antioxidants in liquid frying oil of Iran. 
Despite lack of BHA and BHT in studied samples, high 
content of TBHQ consumed daily by people since oils are the 
most commonly used in Iranian fast foods. Also substantial 
improvement of these products must be done. Likewise, 
people must be warned about the adverse health effects of 
synthetic antioxidants. Certainly, theseassumptions warrant 
further control investigations in this field. 
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