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1. a-linolenic acid

2. Eicosapentaenoic acid, 20:5

3. Docosahexaenoic acid, 22:6
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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+0.07
C10:0 0.07 - 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 0.7910.1% 1.21+0.25°
C17:1 0.86+0.08 0.8+0.03° 0.05+0.01°
C18:0 3.12+0.28 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
C18:2tr 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 0.2940.01°
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° 7.74+0.04
C 24:0 0.14+0.02 0.0720.42 0.01+0.02
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+0.41
YMUFA (Monounsaturated fatty adid ~ 44.16+0.96  50.39+0.19 33.68+1.37
Y 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 rowshat significantly different (P < 0.05).
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Table 2 Yields and iodine values (g for 100 g oil) of oil from the samples treatedlifferent

conditions
lodine value (g4 for 100 g oil) Yields
. : : Bighead Treatment
Kilka Kapour head Bighead head Kilka Kapour head k?ead
136.4620.16 d 99.25+0.57 ¢ 121.9920.14 d 2.4%0.03 d 4.47+0.19 ¢ 1.670.02 d control
136.050.3 d 101.5+0.49 bc 124.47+0.52 cd 2.44+0.06 d 458+0.05bc  1.74+0.08cd 5 min 65°C
138.870.01 bc 100.8720.79bc  128.17+0.11cd 2.640.03 ¢ 4.67+0.23 bc 1.87 bed 15 min
139.55+0.43 be 101.37+1.49bc  129.03+0.22 hc 2.79+0.02 b 5.39+0.13ab  1.98+0.06 abc 5 min 85°C
143.01+0.02 a 105.4621.09 a 140.8524.09 a 2.92+0.03 a 5.73t0.3a 2.04+0.01ab _ 15min
138.1720.2 ¢ 99.42+0.83 ¢ 123.5520.65 cd 2.4320.04 d 5.02£0.23abc  1.85t0.03bcd  15min o oo
139.91+0.89 b 103.17¢3.04ab  127.97+1.23cd  2.71#0.01bc  5.05:0.13abs  2.03+0.13ab _ 30 min
141.5920.45 a 104.7620.64 a 135.5527.16 ab 2.780.03 b 5.72t0.4 a 2.14+0.0la 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 coluanaesiot significantly different (P < 0.05).
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Table 3 oxidative indices of oil from the fish treateddiiferent conditions

CT (koo CD (kesp) PV (mEq Q / kg oil)
. Kapour Bighea . Kapour  Bighead . Kapour Bighead Treatment

Kika "y oad  dhead <K@  1ead  head KK&  head head

0.368° 0.414° 0.293 6.615° 5.144° 7.1519 1.805° 0.93° 2.392° control
0.434% 0.491% 0.496° 6.654° 5437 7.358°¢ 18° 1205 2527° 5min 65°C
0.482% 0.522° 0.5° 6.731"° 5546  7.412° 1.815° 1.329° 2.607° 15 min

0.603° 0.607° 0.762% 6.808%° 5.74% 7.508° 2.592° 1.719% 3.644® 5 min 85°C
0.773* 0.679* 0.845° 6.94® 5894%  7.884% 3.211* 1979 4.248 15 min
0.445% 0.442% 0503 6.725° 5.222% 72764 1.785° 1.22° 278" 15 min Ultrasonic bath
0.476° 0.418° 0.429° 6.726° 5.291% 7186 1.827° 1.002° 2.427° 30 min
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).

Sl ;lJfst'L.q ax,5 40 5 A0 VO glales s o5 abe
sde WOT andl s edalie aids Yo 5 Yo O slaobs;

YYY

S s o5 4 O SlanBsn (Al Gl wl b b
J..E.} PLY J}JL;A AUT ‘_}T)L:;-Lw 03 S ge JATJ ol UJJU;

oy opl V] S o Wil o (bS] 5l s age



JALA wt}- éLh ez)ﬂfé )| JJL>— L').i‘«)) Slasin JL’“))‘

S dom 1
Sladised o 5 S ale (255 515 0L G ) il
o sl slaa>Se J.:\.; olie Glls iy p 3550
Slp DS 5 pl (el e Olge 4 K5 o 5 0252 50522
5 oF s @b ke 280 8 eslinad 3, 5e 0Ll O
3 A0 gl 53 edd Hled Sy sladised ln sk sae
Cap boekd sl Ry s aids V0 e w ol S sl
sde Sy e slie o SVl LU ol sl
Sl sy Gl sas Sl oo Ol 5 e 5 o pe Dliso
a3 A0 gl s el Hlad iy Sladised ohis 4 Sl
o (P<00) s pre sl S s s b ol S sl
Jold badisas ple S Jol 80, RLST gla el
Al edalie gl B el bedd Sles i plsl 5 Aals
Ak 2 P<00) S Hla a5 L ool b6
P<2/00) Jhspme s pde 5 Jool 55 Sk 3ds
2y Slr el By el ) RlST sl el
Vo gles 31 0T (b aS ol e s 4 o ) S
o Vsens) SVsb 05 5 (LS ole s 20 3505)
2l leds Sl Wi s spde ezl (Cele
SEa 3 2y Sl o Skl SOl S
SR2 pae s SR 3 Sl Sl faws 1 sk
D5 go 5 Usame el B sk 4y el
o S Olpe Dol 5 S OIS e el s 2
&S 5 ga5 oslaul ol Jlasl bes 5 0L S e Hles
2 Gl sl Sl i ol b 4 s

.JJJK& w\;— oé)‘ﬂfé

cL.o -0

-

[1] Kreuzer, R. 1974. Fish and its place in

culture. In: Kreuzer R,

(Ed.) Fishery

products. Fishing News Ltd. by arrangement

with FAO, 462p.

[2] Valdimarsson, G. and James, D. 2001.
World fisheries-utilisation of catches. Ocean

and Coastal Management, 44: 619-633.

[3] Hearn, T. L., Sgoutas, S. A., Hearn, J. A.
and Sgoutas, D. S. 1987. Polyunsaturated
fatty acids and fat in fish flesh for selecting
species for health benefits. Journal of Food

Science, 52: 1209-1211.

AR

10 slos 3 oy Lol ladiged Gl S F0ml denSTy
wps ol cle S WS sdalis oS sl 4o
LYV] s 50 Ol VL glos 3 LT 5 50n

S deeSln el e 4 Sad z3 50 Ol
o3y K s b et lauSTy Sl e ¢ Sesl
Ciliren e [YT] )l 5L (6,8 w0 e 4
GadSTsodes 5 5350 SLOIGS Ol o (Stean
Ll s s oosline gladisel IS (b s edd JSCi
JSas IS b FE 3] Kases 25 1 il
ool 53 350 G853 Glakil S L Ol b LaaST
Sl eslizad b Wl g5 e a5 Ail o oldl 8 ki O sla
53 gsnie SLOIS S 5 zasye $ladlss ehy odr LU
YA s il Ol [Y0] 55 g Seslul il b il
Vsams 5z SLOIS S I Golre Olge a0 sl
s g sdliss 5 bolss 55 Lilen LSt 4 56
] asl

Jel GF s oy Ol e ald Glad soi b 4l s
- Sl B Dol sl b edd Sl iy bl S
Slag G s ged a5 sl OLES (P70 0) (gl
axrd A0 gles o edis ol Gladises oy 4 Sl >
solss LS5 Gl (P<2/00) Sls pxe Jiol53l 5l S sl
sl sl el s ply odle sls QLS 2555
S sl gl b S Jol bagel maose Ol S
S g T Ol 3de fp (P<2/00) Hls pme LD
A edalie 30 olS Sl a3 A0 50 3 el sl i
365 M Gl S oS Sl Ll g sbse pl e o
VoV Lo gladad sy o5 w0 pasye gbdlss
SSly Sy oS oA jasiie 5 3yl Sy O85s LL
DYV] 35 3L pldl b Lol slaas (1580 b LS|
Lo bkl e LSt Co @ e s bl 2l
S5 L slaws gyl lel 4 s A8 55 KL 4w e
ol b T Ol sldel cals St Ol g e 5ol
cilizee Ll o s el Hled gladise LS| Canss
Olgs el & Cond (g i (P70 0) s pme Dl s

(Y Jsd) s olis T



\Vq-\ﬁu\i 092 Ao G)Lwi

e GL«.«&_}f}l&

under high-intensity ultrasound and/or
microwaves. Ultrasonics Sonochemistry, 15:
898-902.

[14] Chantachum, S., Benjakul, S. and
Sriwirat, N. 2000. Separation and quality of
fish oil from precooked and non-precooked
tuna heads. Food Chemistry, 69: 289-294.

[15] Sathivel, S. 2005. Chitosan and protein
coatings affect yield, moisture loss and lipid
oxidation of pink salmon ncorhynchus
gorbuscha) fillets during frozen storage.
Journal of Food Science, 70: 455-459

[16] Sathivel, S. and Prinyawiwatkul, W.
2004. Adsorption of FFA in crude catfish oll
onto chitosan, activated carbon, and
activated earth: a kinetics study. Journal of
the American Oil Chemists' Society, 81:
493-496.

[17] Decker, E. A. and Xu, Z. 1998.
Minimizing rancidity in muscle foods. Food
Technology, 52 (10): 54-59

[18] Institute of Standards and Industrial
Research of Iran (ISIRI). 2014. Animal and
vegetable fats and oil preparation of methyl
esters of fat acids (4090).

[19] American Oil ChemistsSociety. 1993,

1998, 2003. Official methods and
recommended practices of the american oil
chemist&society, Champaign.

[20] IUPAC. 1987. Evidence of purity and
deterioration from ultraviolet
spectrophotometry, Method 2.505. In: C.
Paquot and A. Hautfenne, (Eds.), Standard
methods for the analysis of oils, fats and
derivatives. Palo Alto, California, Blackwell
Scientific, pp. 212-213.

[21] Vujkovic, G., Karlovic, D., Vujkovic, 1.,
Vorosbaranyi, I. and Jovanovic, B. 1999.
Composition of muscle tissue lipids of silver
carp and bighead carp. Journal of the
American Oil Chemists' Society, 76(4): 475-
480.

[22] Naseri, M., Abedi, E. Mohammadzadeh,
B. and Afsharnaderi, A. 2013. Effect of
frying in different culinary fats on the fatty
acid composition of silver carp. Food
Science and Nutrition 1(4): 292-297.

[23] Shi, P.-S., Wang, Q., Zhu, Y.-T., Gu, Q.-
H. and Xiong, B.-X. 2013. Comparative
study on muscle nutritional composition of
juvenile bighead carpA(istichthys nobilis)
and paddlefishHolyodon spathula) fed live
feed. Turkish Journal of Zoology, 37(3):
308-320.

YYo

[4] Bimbo, A. P. 2009. Raw material sources
for the long-chain omega-3 market: Trends
and sustainability. Part 2.
http://lwww.aocs.org/Membership/informArti
cleDetail.cfm?litemNumber=1085 (Accessed
September 2015).

[5] Guo, G., Dong, S., Zhao, W. and Chen, W.
2008. Fatty acid composition of plankton and
bighead carp &fistichthys nobilis) in
freshwater ponds. CLEAN - Soil, Air,
Water, 36(2): 209-215.

[6] Rubio-Rodriguez, N., Beltran, S. Jaime, 1.,
De Diego, S. M., Sanz, M. T. and Carballido,
J. R. 2010. Production of omega-3
polyunsaturated fatty acid concentrates: A
review. Innovative Food Science and
Emerging Technologies, 11(1): 1-12.

[7] Jadhav, D., Rekha, B. N., Gogate, P. R.
and Rathod, V. K. 2009. Extraction of
vanillin from vanilla pods: a comparison
study of conventional soxhlet and
ultrasound assisted extraction. Journal of
Food Engineering, 93: 421-426.

[8] Vilkhu, K., Mawson, R., Simons, L. and
Bates, D. 2008. Applications and
opportunities  for ultrasound assisted
extraction in the food industry—a review.
Innovative Food Science and Emerging
Technologies, 9: 161-169.

[9] Paniwnyk, L. Cai, H., Albu, S., Mason, T.
J. and Cole, R. 2009. The enhancement and
scale up of the extraction of antioxidants
from Rosmarinus officinalis using
ultrasound. Ultrasonics Sonochemistry, 16:
287-292.

[10] Li, H., Pordesimo, L. and Weiss, J. 2004.
High intensity ultrasound-assisted extraction
of oil from soybeans. Food Research
International, 37: 731-738.

[11] zhang, Q. A., Zhang, Z. Q., Yue, X. F.,
Fan, X. H., Li, T. and Chen, S. F. 2009.
Response surface optimization of ultrasound-

assisted oil extraction from autoclaved
almond powder. Food Chemistry, 116:
513-518.

[12] Shirsath, S. R., Sonawane, S. H. and
Gogate, P. R. 2012. Intensification of
extraction of natural products using
ultrasonic irradiations- A review of current
status. Chemical Engineering and
Processing: Process Intensification, 53: 10-
23.

[13] Cravotto, G., Boffa, L., Mantegna, S.,
Perego, P., Avogadro, M. and Cintas, P.
2008. Improved extraction of vegetable oils



JALA J’JL} LSLA eJ)_5|J,5 )‘ J.&L>— L').i‘«)) Slasin L;’Ll))‘

[32] Wrolstad, R. E., Acree, T. E., Decker, E.
A., Penner, M. H., Reid, D. S., Schwartz, S.
J., Shoemaker, C. F., Smith, D. and Sporns,
P. 2005. Lipid oxidation stability. In:
Handbook of Food Analytical Chemistry:
Water, Proteins, Enzymes, Lipids, and
Carbohydrates. New Jersey, USA, John
Wiley and Sons, pp. 513-547.

[33] Nepote, V., Olmedo, R. H., Mestrallet, M.
G. and Grosso, N. R. 2009. A study of the
relationships among consumer acceptance,
oxidation chemical indicators, and sensory
attributes in high-oleic and normal peanuts.
Journal of Food Science, 74(1): 1-8.

[34] Rohman, A., Che Man, Y. B., Ismail, A.
and Hashim, P. 2011. Monitoring the
oxidative stability of virgin coconut oil
during oven test using chemical indexes and
FTIR spectroscopy. International Food
Research Journal, 18: 303-310.

[35] Wanasundara, U. N., Shahidi, F. and
Jablonski, C. 1995. Comparison of standard
and NMR methodologies for assessment of
oxidative stability of canola and soybean
oils. Journal of Food Chemistry, 52(3): 249-
253.

[36] Osterberg, K., Savage, G. P. and McNeil,
D. L. 2001. Oxidative stability of walnuts
during long term in shell storage. Journal of
Acta Hort (ISHS), 544: 591-597

[37] Parker, T. D., Adams, D. A., Zhou, K.,
Harris, M. and Yu, L. 2003. Fatty acid
composition and oxidative stability of cold-
pressed edible seed oils. Journal of Food
Science, 68: 1240-3.

v

[24] Motalebi Moghanjoghi, A. A., Hashemi,
G., Mizani, M., Gharachorloo, M. and
Tavakoli, H. R. 2015. The effects of refining
steps on Kilka Clupeonella delicatula) fish
oil quality. Iranian Journal of Fisheries
Sciences, 14(2): 382-392.

[25] Bornscheuer, U. T. 2000. Enzymes in
lipid modification. Federal Republic of
Germany, WILEY-VCH, Verlag GmbH and
Co. KGaA, 435p.

[26] WHO/NIN. 2005. Dietary fats and non-
communicable diseases. In: The report of
WHO-NIN workshop on dietary fats and
non-communicable  diseases, National
institute of nutrition (NIN), India

[27] Chantachum, S., Benjakul S. and Sriwirat
N. 2000. Separation and quality of fish oil
from precooked and non-precooked tuna
heads. Food Chemistry 69(3): 289-294.

[28] Hamida, T. and Babadagli, T. 2007.
Analysis of capillary interaction and oil
recovery under ultrasonic waves. Transport
in Porous Media, 70(2): 231-255

[29] Bimbo, A. P. 1998. Guidelines for
characterizing food grade fish oil.
International Fishmeal and Qil
Manufacturers Association, 9(5): 473-483.

[30] Crexi, V. T., Monte M. L., Soares L. A. d.
S. and Pinto L. A. A. 2010. Production and
refinement of oil from carp Gyprinus
carpio) viscera. Food Chemistry, 119(3):
945-950.

[31] Decker, E. A. and Xu, Z. 1998.
Minimizing rancidity in muscle foods. Food
Technology, 52(10): 54-59.



JEST No. 65, Vol. 14, Jul 2017 ABSTRACT
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The Various condition including temperatures ofadl 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 carpHypophthalmichtys molitrix) and were also used to kilca
fish (Clupeonella delicatula). Fatty acid composition each of the control sasplas determined to
evaluate their nutritional value. Also, the diffet@xperiments with determination of oil yield, ine
value (IV), peroxide value (PV), UV absorption iB®2and 268 nm were performed for the oll
extracted from the samples pretreated at varionditton. The kilca oil was more enriched for it hig
content of essential fatty acid compared with ttireeosamples. The highest (P<0.05) amounts of oil
yield and IV were obtained for the samples pret@aat 88C (15 min) moreover the samples
pretreated with ultrasonic probe. Highest levelsP&af and absorption in 233 and 268 nm were
recorded for the thermal pretreated samples ptatigithose 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 suitaidghod to improve the typical extraction conditafn
fish oil, where high temperatures (about of®6and 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 pretreatmentstyfFatid composition, lodine value,
Oxidation progress
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