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1. a-linolenic acid

2. Eicosapentaenoic acid, 20:5

3. Docosahexaenoic acid, 22:6

4. American Oil Chemist's Society
5. Big head
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1. Spectrophotometer
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Table 1 Fatty acid composition of oil from the samples

Fatty acids common name

%

Bighead head  Kapour head Kilka
C8:0 0.07% - 0.01+0.0F
C10:0 0.0 - 0.0la
C12:0 0.22+0.0% 0.05+0.01° 0.03+0.01°
C13:0 0.1+0.08 0.07£0.04 0.03+0.04
C14:0 3.29+0.08 1.74+0.41° 1.08+0.016
C14:1 0.11+0.03 0.1+0.022 0.2+0.03
C15:0 1.02+0.2% 0.41+0.06° 0.12+0.06°
C15:1 0.06 0.27+0.06% 0.01°
C16:0 17.99+0.6 18.07+0.6° 13.14+0.08
C16:1 8.9+0.0% 8.73+0.05 3.1+0.04°
C17:0 1.07+0.37 0.79+0.1% 1.21+0.25°
C17:1 0.86+0.08 0.8+0.03° 0.05+0.01°
C18:0 3.12+0.2% 3.54+0.06" 3.94+0.1F
C18:1tr 1.13+0.0% 0.16+0.03 0.1+0.04°
Cc18:1 31.17+0.86  38.71+0.08 28.95+1.39
C18:2 tr 0.5+0.0% 0.68+0.05 0.08+0.01°
C18:206 8.75+0.02 11.79+0.04 1.37+0.01°
C18:306 0.11+0.02 0.01°¢ 1.05+0.02
C18:303 3.99+0.05 2.11+0.07° 0.54+0.01°
C 20:0 0.3+0.02 0.56+0.02 0.44+0.04
C 20:106 1.27+0.0P° 1.62+0.03 0.29+0.01°
C 20:406 - - 0.34+0.01
C 22:0 0.63+0.0% 0.57+0.04 0.57+0.06"
C 22:103 0.44+0.04 - 0.61+0.03
C 20:5 (EPA) 3.48+0.03 1.41+0.01° 7.7420.04
C 24:0 0.14+0.02 0.0710.42 0.01+0.0%
C24:103 0.22+0.07 - 0.37+0.07
C 22:503 0.86+0.06 0.65+0.06° 1.07+0.1%
C 22:6 (DHA) 4.21+0.37 1.8+0.04° 28.47+1.46
> ud (unidentified fatty acids) 6.04 5.29 5.07
Y'SFA (saturated fatty acid) 27.9+1.57 25.87+0.75 20.59+0.47°
YMUFA (Monounsaturated fatty agid 44.16+0.96° 50.39+0.19 33.68+1.37
>'PUFA (Polyunsaturated fatty ac)d 21.9+0.37° 18.45+0.04 40.66+1.37
06/w3 0.14 0.39 0.05

Means with the same letters within the same rowsat significantly different (P < 0.05).
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Table 2 Yields and iodine values (gfor 100 g oil) of oil from the samples treatedifferent

conditions
lodine value (g4 for 100 g oil) Yields
. . . Bighead Treatment
Kilka Kapour head Bighead head Kilka Kapour head r?ead
136.4620.16 d 99.25+0.57 ¢ 121.99+0.14 d 2.4+0.03d 4.47+0.19 ¢ 1.67x0.02d control
136.05+0.3 d 101.5+0.49 bc 124.47+0.52 cd 2.44+0.06 d 4.58+0.05bc  1.74#0.08cd  5min 65°C
138.87+0.01 bc 100.87+0.79 bc  128.17+0.11 cd 2.6£0.03 ¢ 4.67+0.23 bc 1.87 bed 15 min
139.55+0.43 bc 101.37+1.49bc  129.03+0.22 bc 2.79+0.02 b 5.39+0.13ab  1.98+0.06 abc 5 min 85°%C
143.0120.02 a 105.46+1.09 a 140.85+4.09 a 2.92+0.03 a 5.73t0.3 a 2.04+0.01ab 15 min
138.17+0.2 ¢ 99.42+0.83 ¢ 123.55+0.65 cd 2.43+0.04 d 5.02:(0.23abc  1.85:0.03bcd  15min o oo
139.91+0.89 b 103.1743.04ab  127.97#123cd  2.71#0.01bc  5.05+0.13abs  2.03x0.13ab _ 30 min
141.59+0.45 a 104.76+0.64 a 135.55+7.16 ab 2.78+0.03 b 5.72+0.4 a 2.14+0.01 a 10 min  Ultrasonic probe
0.001 0.013 0.003 0.001 0.003 0.001 p-value

Means with the same letters within the same coluanesot significantly different (P < 0.05).
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Table 3 oxidative indices of oil from the fish treateddifferent conditions

CT (kogs) CD (kp32) PV (mEq Q / kg oil)

. Kapour Bighea . Kapour Bighead . Kapour Bighead Treatment
Kika PP Ghead Kika  phodl Chng Kika R e
0.368° 0.414° 0.293 6.615° 5.144° 7.151° 1.805° 0.93° 2.392° control
0.434% 0.491° 0.496° 6.654° 5.437% 7.358°¢  1.8° 1.205*° 2.527°  5min 65°C
0.482% 0.522° 0.5° 6.731° 5546 7.412*° 1.815° 1.329° 2.607° 15min
0.603° 0.607° 0.762* 6.808% 5.74%® 7.508° 2592 1.719% 3.644*® 5min 85°C
0.773* 0.679%° 0.845° 6.94° 5894  7.884* 3.211%* 1.979° 4.248% 15 min
0.445% 0.442% 0.503" 6.725° 5.222% 72764 1.785° 1.22° 2.78° 15 min | ic bath
0.476° 0418 0429 6726 5201% 7186 1.827° 1.002°° 2.427° 30min Orasonicbat
0.566°° 0.411° 0.392° 6.629° 5.174®  7.116° 1.8° 0.918° 2.32° 10min Ultrasonic probe
0.001 0.001 0.001 0.0002 0.001 0.001  0.001 0.001 0.004 p-value

Means with the same letters within the same coluanasiot significantly different (P < 0.05).
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Evaluating properties of oils extracted from fish by-products
pretreated in various conditions
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The Various condition including temperatures ofadfsl 85C for 5 and 15 min, ultrasonic bath for 15
and 30 min moreover probe ultrasonic for 10 minengsed to pretreat the heads of two fish including
bighead (istichthys nobilis) and silver carpHypophthal michtys molitrix) and were also used to kilca
fish (Clupeonella delicatula). Fatty acid composition each of the control sasplhas determined to
evaluate their nutritional value. Also, the differ@xperiments with determination of oil yield, io€
value (IV), peroxide value (PV), UV absorption iB®2and 268 nm were performed for the oil
extracted from the samples pretreated at varionditton. The kilca oil was more enriched for it hig
content of essential fatty acid compared with ttieeosamples. The highest (P<0.05) amounts of oil
yield and IV were obtained for the samples pret@aat 885C (15 min) moreover the samples
pretreated with ultrasonic probe. Highest levelsPaf and absorption in 233 and 268 nm were
recorded for the thermal pretreated samples péatiguhose pretreated at € With respect to the
significant effect (P<0.05) of ultrasonic wave dhyeeld and IV and it insignificant effect (P<0.p5
on the samples oxidative indices, it is a suitabéthod to improve the typical extraction conditain
fish oil, where high temperatures (about of®band long times (about of 1 hours) were used.
Therefore, this power can be used to pretreat thtenmals and thus to reduce the temperature and
period of cocking step.

Keywords: Fish oil, Thermal and ultrasonic pretreatmentstyFatid composition, lodine value,
Oxidation progress
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