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Table 1: Comparison of the average approximate compounds among different treatments.
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Table 2: Comparison of the average TBA and FFA parameters among different treatments.
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Table 3: Comparison of the average HX, FA and DMA parameters among different treatments.
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Table 4: Comparison of the average TCA and protein solubility parameters among different treatments.
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Figure 1: SDS-page pattern of the fillets from left to right, respectively: 1-imported, 2- fresh cultured, 3- frozen

cultured (30 days), 4- frozen cultured (60 days) and 5- lader.

Y


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

OO 5 55 oleu e

-y
5 Sy sleald (g 9 Cusb, Glee > ol
Qi 5 hyen byl 5o slds seg a Yleiml Jiy5 0
ALY ‘Q|)lio.co 5 6ol o)l bl )l lale pl o g
oals )l Syep sleald o 58 o> telS
b oz OmlaeeST s 4 Wlgi e ofl 4 s
5 Kanasi bwg ool plxl asdlhe jo aib 6,loeS
FMNAY Cosb, e @isS cpl p (V210) o,
ol anlllas osgame o a5 0 L5,LT o5l cleals
b Sy 20z Oegn Cagb) Ol ol
AN YA S 55 ol oyl a4 Shsyls slodLs
(Karl et al.,, 2014) o 5,55 awye <4 4 VIV
ssllgonslle o5 kel =Y TBA Jo3 L ssgome
o 5o OYR Glea 5 555 wibiee p,5LS
Dy 04l fuend jlreds> 5l S TBA ol calllas
Jlade a5 Woges 5,5 (V410) o, Ken 4 Kanasi
6‘f. PERAR ‘J...: ‘_gL.:)Lu o)'l.':' ‘_gLQ:A.Sj.N' TBA
Wdeze Jasl i o 0le ¥og ) Gb 0dds (5,100 slraigel
S o5 S 5kS p asWlgoglle 0,5 oo <IAY 5 - /0P
il e ol addllas jo oad LT olie 5l i
5 el s 4 wlsie Gulil
IS b it oy glateal ggenlanns]
oz goald 1 ooad ploul dsdlas o il deie
Pl Gl Oliee G 2ls)l sleyeiS 4 Slo )l
5 I e oldl 5 ligd & oyolo ks sbodls
85 85 ST ,T5hS s aillisoslle 8 e + 1Y
Kulawik et ) s ls Slyseen pol> asllae mbs b Ly i
slesysld ple 5 ol oz Sedsnd slag]
(Pl Wlac ;o g Cewl ool a3 )T lai o 68
oS5l b (8L slacanl 5 Csllasl pals asgs
Ot D9des (257 GgmmlaesST Gl Jpame
saumolis FCop  sladiges o o1 oy suml e
sloald @ cos Gy lealid oy Sl g ae

Soe SBAS ool kB9 y dwlic 0 o>

(FCo) sae Oloj (395 9 (FI) J12s19
Table 5: Comparison of fatty acid profiles between
imported frozen (FI) and cultured fillets at zero time
(FCy).

Ot ol b Fatty acid
(we9) (we8)
Y/ K C14:0
YY/2Y YY/b. C16:0
A A C17:0
0/ V/¥d C18:0
AR +/4 C20:0
Y/ f Y/0) C24:0
Y¥/0¥ Yo/64 >SFA
F/VF Y/vv Cil6:1
YV/¥a Y¥/A C18:1(n-9)C
vI¥E YA C18:1(n-9)T
/0¥ ar C20:1
Yo/00 ARVAT >SMUFA
\\74%4 YV/A C18:2(n-6)C
Ve VA C20:2
N ah C18:3(n-6)w6
VA VR C18:3(n-3)03
o7 A C20:3 w6
TN i €203 03
YAy v/v8 C20:4(n-6)ARA
VA VY C22:4 06 DTA
/Y AN C20:5(n-3) EPA
s NAL (C22:5 ©3 DPA
AR Vi#¥ C22:6(n-3) DHA
Ya/Ad YYv/\Y SPUFA
YY/ vy Yv/ay  n-6
o/\Y ¥/f0 ¥n-3
AR AT ¥n-3/n-6
1IN A PUFA/SFA
5¥


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

N oplad [onda 5 cuus Jla

Ol M gale oo

ol Gudio )0 oo 5,155 polie 4 Cos Ll polie
GeSsn s Olwe TCA o 0linds wiloe i
ol Gialial a8 wlesls olis Sldllas oS e aseia |,
Aol oo (g e 0oty SIS Cde 4y el
Slgize Sioljdl adllas ol o (Dawei et al., 2016)
s cde 4 cwl Sewe )l b TCA
Wongwichian et ) ol 29,50 3 $9,0 slajlsgp
Sl dYVY) o Ken 3 He axlllas o @l., 2013
29 pS 2 dse 10 il sl e asls Gl
4 0l,5 il az o VA sles ;5 00l (65l sldls
2l 85 A5 GBS 0,5 5 Jse VB J) S i, o
adlbe cpl jo odel Candy polie I i «polie
wilize sbagS 5 oond pbul Slalhe plo il
&S b TCA o Jsloes slaneiyy Oliee (2l
<> (Wongwichian et al., 2013) wols 5,155
Syl olo> plas g3 Shes oly S (5 IS 3L
sheadlien o935 oy Cueal 515 0dgi 5 IS
4y B sl Shy » (B (NS S Gl &b
9 u_:9_UG.A gdl.: 9 )Ja.c ‘p.t.b obu‘ dSlen (5)—i’.‘>
g o 0,936 puoren g gl ailis casllae
Benjakul et al., ) aib e sezie )l b
ol Olme el s Sldlae 5l (gl (2005
Sy g deimie (6,lgSS ley Do Il Ly asls
5 egsl (Kanasi et al., 2015) wasls 3,155
S Sezie (IS (b laontign (b (b d
i 1y IS b sy sladsSlpe o Sy
b oFan 6 S e el oS5 90 e
widboe oSy Grieee e 0pe) k)l
AL LI 090 (b (s (S 0 45
Bedhee pattde oS (JoSge (39 b glaal ud
S Sdpiy &5 S5 amt Ol nlple
slajlatisn 5 (295 glacudld by (nS5p
5l > b (Liuetal, 2010) ssis o J a8 Sgy0

20

s ol plowl (g 50 dbioe (Shy9n S
J o (ole 3L Sl s g (g n Soale
Slp 0emls Gl Gl oozl lylyl o 6)lS (b
Sde 4 0l (6,10 sl wges gl g YIFY o3l aiged
ol Syl Aoy ey FF o TIYR wole ¥ g )
adlas o amls opl Gliee 3l S a5 ol 518
Lulys g by, ol Jds & Yol o5 oy 5ol
(eilyemn (Kanasi et al., 2015) asb oo (s,lagsS
5 okl (S3B bl mee slogals 5l (S plgre @
s2le CbS 10 (o8 Hlews e j0) b S 5SS
oS pSaie ol e o ol canldl sl e
3o adl o aserlS s Sedgl slud adgl Sl e
o s alioe Rl a3 (nl Ol 2o S e
O}.wb.a Lf’d) p,da dzwgl g u5l.b.4 w.a.‘a L’)olo Cawd
O.’.‘ Q|},,.c uwljsl dadlas Qg.l 5o (Liu et al., 2010)
595 3 SIS pley (b (B9 slayles o aSLe
S8 by Yozl )l 59, 7 ¥ ooy 51 o
Guzman ) asb oo ;550 ol SlaS 5 4 (piljene
L oS ol asls asillys et al, 2015
STy O g SeendlygS sl oo pdgne slacnts
Simeonidou ) ss 5 o dlae hw 4 e g 203 o
b adalle,d o5 lagSs 090 b 8l 5o (et al., 1997
ol (Josse G9x 9 09y Okt lady JSeas
JRSRVCRV IS REN[YORNNICIR pPW AR T SVt
u.m] J...m Sy f"")"—‘ .\J.b)f ovalie FCgo L;LQA.;}Q.;
Yo 51 (S 0,500 (b (TMAOaSe) jlasT
AN = I S e
el e go (Leelapongwattana et al., 2005)
5 azeple po Ples wpnSlonel Jtes w3l by
a0 VA sles o 5l b Hake ale e
2 0 DMA-N 6,5 LoV 5l oS ol jo ol 5 6l
S 59y P9 Vol e oS S Wiged 05 Ve
as’ (Careche et al., 1990) o, 4505 p,5 Vo0 52


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

e sladls slid L) s i fnd dlie

OO 5 55 oleu e

bl el ol e )

2,8 % b LS 5 (Oreochromis niloticus)

25 Bl e s ol 5o ead eols (b5

AYONYY (V) VY (ol ) ol sode alns

AOAC., 1990. Official methods of analysis
(14 th ed). Association of Official
Analytical Chemists, Washington, DC,
USA.

Benjakul, S., Visessanguan, W., Thongkaew,
C. and Tanaka, M., 2005. Effect of frozen
storage on chemical and gel-forming
properties of fish commonly used for surimi
production in Thailand. Journal Food
Hydrocolloids, 19(2): 197-207.
DOI:10.1016/j.foodhyd.

Careche, M. and Tejada, M., 1990. The
effect of neutral and oxidized lipids on
functionality in  hake  (Merluccius
merluccius L.): a dimethylamine-and
formaldehyde-forming  species  during
frozen storage. Journal of Food chemistry,
36(2): 113-128.

Dawei, Y., Yanshun, X., Qixing, J., Fan, Y.
and Wenshui, X., 2016. Freshness
assessment of Grass carp
(Ctenopharyngodon idellus) fillets during
storage at 4°C by physicochemical,
microbiological and sensory changes.
Journal of Food Safety, pp. 1-9. DOI:
10.1111/jfs.12305.

Guzman, N., Fernandez Segovia, I., Fuentes
Lopeza, A., Ruizrico, M. and Barat
Baviera, J.M., 2015. Physico-chemical and
microbiological changes in commercial
tilapia (Oreochromis niloticus) during cold
storage. Journal Vitae, 22(2): 140-147.
DOI:10.17533/udea.

aoys ff 5l e PUFAISFA cos olallas
sl bw Jiz! uals gl Ll cwl oo slprin
Ao, 0 V-V 5l s s ol Cal e 39,0 9 I3
Ol ol pols adllas 4o (Kung et al., 2008) ol
6‘); M).b VN4 9 &f‘o)‘j 4.1..3 le)J M)Q «/aY \55»
N- Cood L.S’ob‘c 6&&@‘)%& d"‘b Oy LS“")5J" A.L;G
Simopoulos, ) aslb Wb se,s F oogu> ;o 3/N-6
&)5;& 9 ‘57‘»))‘9 4.1».9 6‘)‘.’ axJllas U"‘ 5 aS (2002

WO duo 0 AR 9 AT wJ».J
SLdks ald o coaS b))l 5l ol mls 4 azgi b
CotS A Al ool lad LS 9 L ‘éjlo)ls
oley ;0 TCA s DMA i Ll o4 Slo)lg sloals
gam sleanld (b il g s bay Glies 003
O LS"“Jﬁ’ Lghboo)jbé ‘57:1; J:Jo Col u.i.o.a
plo Bl @ Ll all « Sl )lg deomie sloald 51 5L
o9 sleals asles Jloyly ald cobS do,eiS
el (5 IS ole S (oBy9n slealid 5 o3l plale
colis L oS saimslis a8 sg sless! Layls

&bo

wpo Bl g 0w S8y o A e 55
P o Sl (Shes by b AT
B I R L
sbes o 6,105 b (Oncorhynchus mykiss)
SAY O FF e mlio g pgle anlilad . Jlxse
Y

9 -l g & oo (5 (5350 w2 0 )S
g8 slezsil (hg) 73U oy IYAY cp  Slabw
SleS 5 Sl plasle g,y s, o slend
Jo Gl ol ald pum Sliogas 5 (0
s oole alxe (Oreochromis niloticus)
AFY-VEE (V) VY o)l

@ (S €515 92 (05 0 (S0 5 Ol
5 @ ol (o8 SlS S oy TR

55


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

N oplad [onda 5 cuus Jla

Ol M gale oo

He, Q., Zhu, L., Shen, Y., Lin, X. and Xiao,
K., 2015. Evaluation of the effects of
frozen storage on the microstructure of
tilapia (Perciformes: Cichlidae) through
fractal dimension method. Journal LWT -
Food Science and Technology, 64(2): 1283-
1288. DOI: 10.1016/j.Iwt.

He, Q., Yang, Z., Gong, B., Wang, J., Xiao,
K. and Yang, S.T. 2017. Quality
Evaluation Focusing on Tissue Fractal
Dimension and Chemical Changes for
Frozen Tilapia with Treatment by
Tangerine Peel Extract. Journal Scientific
Reports, 7: 1-8. DOI: 10.1038/srep42202.

legen, J.O., King, J.A., Pearson, A.M., and
Gray, LI, 1979. Influence of heme
pigments, nitric and non-heme iron on
development of warmed-over flavore
(WOF) in cooked meat. Journal
Agriculture and Food, 27(4): 830-842.
DOI: 10.1021/jf60224a052.

Kanasi, S., Ranendra, K.M., Jyotibrata, C.,
Bhargavi, M.p., Bahni, D., Deepayan, R.
and et al., 2015. Protein degradation and
instrumental textural changes in fresh Nile
tilapia (Oreochromis niloticus) during
frozen storage. Journal Food Processing
and Preservation, 39(6): 2206-2214.
DOI:10.1111/jfpp.12465.

Karl, H., Lehmann, I., Manthey-Karl, M.,
Meyer, C. and Ostermeyer, U., 2014.
Comparison of nutritional value and
microbiological status of new imported fish
species on the German  market.
International Journal of Food Science and

Y

Ttechnology, 49(11):
DOI:10.1111/ijfs.12543.
Kulawik, P., Migdal, W., Gambus, F.,

Cieslik, E., Ozogul, F., Tkaczewska, J.
and et al., 2015. Microbiological and
chemical safety concerns regarding frozen
fillets obtained from Pangasius sutchi and
Nile tilapia exported to European countries.
Journal the Science Food and Agricalture,
96(4): 1373-1379. DOI: 10.1002/jsfa.7233.
Kung, H.F., Chien, L.T., Liao, H.J., Lin,
C.S., Liaw, E.T., Chen, W.C. and Tsai,
Y.H., 2008. Chemical characterisation and

2481-2490.

histamine-forming bacteria in salted mullet
roe products. Journal Food Chemistry,
110(2): 480-485. DOI:
10.1016/j.foodchem.

Laemmli, U.K., 1970. Cleavage of structural
proteins during the assembly of head of
bacteriophage T4. Journal Food Science,
227: 680-685.

Leelapongwattana, K., Benjakul, S.,
Visessanguan, W. and Howell, N.K,,
2005. Physicochemical and biochemical
changes during frozen storage of minced
flesh of lizardfish (Saurida
micropectoralis). Journal Food Chemistry,
90(1):141-150. DOI:10.1016/j.foodchem.

Liu, S., Fan, W., Zhong, S., Ma, C., Li, P,
Zhou, K. and et al, 2010 Quality
evaluation of tray-packed tilapia fillets
stored at 0°C based on sensory,
microbiological, biochemical and physical
attributes. Journal Biotechnology, 9(5):
692-701. DOI: 10.5897/AJB09.


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

e sladls slid L) s i fnd dlie

OO 5 55 oleu e

Metcalfe, L.D., Schmitz, A.A. and Pelka,
J.R., 1966. Rapid preparation of fatty acid
esters from lipids for gas chromatographic
analysis. Journal Analytical chemistry,
38(3):514-515. DOI: 10.1021/ac60235a044.

Simeonidou, S., Govaris, A. and Vareltzis,
K., 1997. Effect of frozen storage on the
quality of whole fish and fillets of horse
mackerel  (Trachurus trachurus) and
mediterranean hake (Merlucclus
mediterraneus). Journal Z Lebensm Unters
Forsch A, 204(6): 405-410. DOI:
10.1007/s002170050102.

Simopoulos, A. P., 2002. The importance of
the ratio of omega-6/omega-3 essential fatty
acids. Journal Biomedicine and
Pharmacotherapy, 56(8): 365—379.

Thorkelsson, G., Sigurgisladottir, S.,
Geirsdottir, M., Johansson, R., Guerad,
F., Chabeaud, A., 2008. Mild processing
techniques and development of functional
marine protein and peptide ingredients. In:
Borresen T (ed) Improving seafood
products for the consumer. Journal
Woodhead Publishing Ltd, Cambridge, pp.
363-386.

Visessanguan, W., Benjakul, S., Riebroy, S.
and Thepkasikul, P., 2004. Changes in
composition and functional properties of
proteins and their contributions to Nham
characteristics. Journal Meat Science,
66(3): 579-588. DOI: 10.1016/S0309-
1740(03)00172-4.

Wangtueai, S. and Vichasilp, C., 2015.
Optimization of phosphate and salt
application to physical and sensory

properties of frozen Nile tilapia fillets.
Journal International Food Research, 22(5):
2002-2009.

Wongwichian, C., Chaijan, M. and
Klomklao, S., 2013. Physicochemical
instability of muscles from two species of
scad during iced storage. Journal Chiang
Mai, 40(4):681-688.

Woyewoda, A.D., Shaw, S.J., Ke, P.J. and
Burns, B.G.,, 1986. Recommended
laboratory methods for assessment of fish
quality. Journal Canadian Technical
Report of Fisheries and Aquatic Sciences,
143P.

FA


http://dx.doi.org/10.22092/ISFJ.2019.118894
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.1.14.5
https://isfj.ir/article-1-2117-en.html

[ Downloaded from isfj.ir on 2025-08-12 ]

[ DOR: 20.1001.1.10261354.1398.28.1.14.5 ]

[ DOI: 10.22092/1SFJ.2019.118894 |

Iranian Scientific Fisheries Journal Vol. 28, No.1

Comparison and determining the quality and evaluation of corruption of Frozen Fillets
Tilapia Nile fish (Oreochromis niloticus) imported and cultured in Iran

Mosaiepour M.*; Shabanpour B.!"; Pourashouri P.*; Jamshidi A.*; Etemadian Y.’

*bshabanpour@yahoo.com

1- Department of Fish processing, Faculty of Fisheries and Environmental, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran

Abstract

One of the problems products produced of imported frozen fillets tilapia fish such as nuggets,
bitterness of the products in during storage in freezing conditions. Since in this study, the
quality of imported frozen fillets with fillets of tilapia that cultured in Iran, during two months
was evaluated and the trend of corruption in the fillets was compared. According to the results
of evaluation (proximate composition, thiobarbituric acid (TBARS), free fatty acids (FFA),
Hypoxantin (HX), formaldehyde (FA), dimethyl amine (DMA), peptides soluble in
trichloroacetic acid (TCA), protein solubility, electrophoresis and fatty acid profile) the DMA
and TCA levels of imported fillets were 0.6 miligram DMA-N Per 100 g sample and 0.35
milimol tyrosine per g sample respectively, that were higher as compared to DMA and TCA
cultured fillet zero time (0.2 miligram DMA-N Per 100 g sample and 0.18 milimol tyrosine
per g sample respectively) and their protein contents was lower than cultured fillets (15.65 %
in imported fillet and 18.60 % in cultured fillet). As a result, high levels of peptides and their
production during subsequent processes in imported frozen fillets can be a source of bitterness
for the products produced from them.
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