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2. Fatty acids methyl esters
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4. Oxidative stability index
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Table 1 Fatty acid composition of Fish, Canola and Olive oils
Oil sample
Fatty acid Fish oil Canola oil Olive oil

Cl14:0 6.21+0.03° 0.06+0.02" -
C16:0 17.31 +0.09 ** 4.20+0.02% 12.4+0.08 °®
Cl6:1 13.23 +0.00 * 0.20 +0.03 ¢ 1.00 +0.03 ®
C17:0 1.88+0.05 ™ 0.10+0.03 ® 0.20+0.05™
C17:1 - - 0.20 + 0.02"
C18:0 3.21+£0.02°8 2.50 +0.06 € 4.90+0.14 9%
C18:1 27.55+0.15 61.70 £0.03 *® 67.69 £0.16
C18:2 8.15 +0.08 € 18.70 £0.11 % 112+0.29°
Cl18:3 1.17+0.01¢® 9.20+0.37 0.80 +0.02 B
C20:0 1.15+0.03 & 0.80+0.01 &° 0.79 +0.01 B
C20:1 - 120+0.1° 0.40+0.06F
C20:4 0.21+0.02" - -
C20:5 (EPA %) 6.35+0.04° - _
C22:0 - 0.40+0.00" 0.20+0.02°F
C22:6 (DHA ") 5.89 + 0.06¢ - -
C22:1 - 0.40 +0.02" -
C24:0 - 0.20 +0.01™ -
C24:1 - 0.19 +0.03" -
SFA © 29.78 +0.05 * 8.26 £0.14 € 18.50+0.12"°
MUFA ¢ 40.79+0.14 63.7+0.11° 69.30+0.03 *
PUFA ° 217740208 27.90+0.26 % 12.00+£0.32 ¢
MUFA/PUFA 1.87+0.01°€ 2.28+0.01" 577+0.15%

Means in the same column with different lowercase letters are significantly different (p < 0.05)
Means in the same row with different capital letters are significantly different (p < 0.05)
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Fig 1 Oxidative stability of Fish, Canola and Olive oils in Rancimate test
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Table 2 Kinetic parameters of the oxidation of fish, canola and olive triacylglycerols in presence of
different concentrations of TBHQ at 60 — 100 °C

Protection factor Peroxide formation rate Activity
Concentration (%)
Oil Temprature 60°C
0.00 15.243+0.117°¢
Fish 0.01 20.28+0.14™ 0.163+0.01°¢ 1911.24+172.03%
0.02 29.02+0.048 0.066+0.015 6854.48+1392.16°
0.00 7.231+1.54%
Canola 0.01 32.44+0.54° 0.009+0.002°¢ 27297.79+1012.72%
0.02 47.44+0.28" 0.007:£0.001° 46521.52+6445.02**
0.00 0.006+0.004°C
Olive 0.01 21.11£0.11°B 0.002+0.001°¢ 5990.36+317.505%*
0.02 25.68+0.1%" 0.0019+0.001°3 8084.79+722.036
Temprature 80°C
0.00 68.521+1.296 aB
Fish 001 27.02+0.88cA 1.597+0.101cB 1160.72+37.12dB
0.02 37.14+1.5aA 1.056+0.054cdB 2417.88+216.61cB
0.00 17.047+1.01bB
Canola 001 22.49+0.8dB 0.0460.002dB 8258.61+714.68bB
0.02 30.48+0.75bB 0.044+0.004dB 1174.6+1110.13aB
0.00 1.474+0.353cB
Olive 0.01 11.65+0.12fC 0.021+0.001dB 1120.71+96.13dC
002 13.73+0.63¢C 0.011+0.003dB 1971.32+494 34cdB
Temprature 100°C
0.00 186.167+16.185aA
Fish 0.01 6.86+0.13fC 6.344+0.252cA 201.84+11.66dC
0.02 9.06+ 0.33¢ 4.205+0.078cA 401.26+8.53dC
0.00 34.007+5.769bA
Canola 0.01 24.72+0.97dC 0.163+0.006cA 5163.19+148.69bC
0.02 24.72+0.97bB 0.137+0.021cA 7670.18+1139.6aB
0.00 3.459+0.398cA
Olive 0.01 30.34+0.18cA 0.064::0.003cA 1534.74+77.95¢B
0.02 32.07+0.03aA 0.060+0.016cA 1918.32+460.47¢B

a, Peroxide formation rate (meq/kg h)
b, Means in the same column with different lowercase letters are significantly different (p < 0.05)
¢, Means in the same row with different capital letters are significantly different (p < 0.05)
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In order to study the net effects of unsaturation of lipid system and temperature on antioxidant activity
in this research, used triacyleglycerols from fish, canola and olive oil ( without other antioxidant and
proxidant) with difference degree of unsaturation at temperature 60-100 in presence concentration
0,0.01% and 0.02% TBHQ. Increased the portion of mono-unsaturated fatty acid than polyunsaturated
fatty acid from fish, canola and olive (1.87, 2.28 and 5.78, respectively) caused to decreased oxidation
rate in absence of TBHQ (15.24, 7.23 and 0.006 meq g h™', in 60). Increased the temperature caused
to rise proxide accumulation in all lipid systems, the highest increased related to olive, then fish
triacylglycerol from 60 to 80. The hishest and lowest effectiveness and activity of TBHQ observed in
0.02% at 60 (44.47 ,46521.52) and 0.01% at 100 (6.86, 201.84) in canola and fish, respectively. The
results showed that increased temperature from 60 to 80 in fish oil (high degree of polyunsaturation
system) rise about more than 2 fold proxide accumulation than other systems and temperatures. In
addition the results showed that effects of degree of unstauration system and temperature have
considerable effect on activity of antioxidant.
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