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Abstract: The study was designed to investigate the effect of duration of frozen storage on
chemical analysis, lipid damage and extractability of Myofibrillar proteins of Kutum
(Rutilus frisi kutum. The fish were collected from Anzaly landings in north of Iran and were
subjected to 12 months of frozen storage and analyzed at intervals of three month. Protein
content ranges from 21.84+0.01 to 19.94+0.01. Protein decrease with increasing duration of
frozen storage; fish samples that were for frozen thirty days; having highest protein content
21.840.01 while the least 19.9+0.01 was recorded for fish samples that were frozen for
12 months. Similar results obtained for the fat content where the highest fat content
3.21+0.01 was recorded for the fish samples that were for frozen 30 days and the least value
was recorded for those stored for 12 months. The least moisture content was observed for
fish samples the was stored for 12 months but, the highest Ash content was observed for
fish samples the was stored for 12 month. Lipid damage were measured on the basis of Free
Fatty Acids (FFA), Peroxide Value (PV), Thiobarbituric acid index (TBA-1). PV, TBARS
and FFA concentration of frozen Caspian Sea white fish stored at -18°C; the temporal
variation of these three variables were statistically significant (p<0.001). SDS-PAGE
patterns showed that myosin heavy chain was much more susceptible to hydrolysis than
actin.
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INTRODUCTION

The kutum fish (Rutilus firisi kutim) which is distributed abundantly in Caspian Sea in Iran.
Kutum fish (Rutilus frisi kutum) is the most popular fish in Iran with the highest economic value. Fish
is one of the most important sources of animal protein available in the topics and has been widely
accepted as a good source of protein and other elements for the maintenance of healthy body
(Aranmilewa ef af., 2005). Fish tissue protein is characterized by a very desirable composition of
amino acids (Aburg ef @f., 1999) and also is a rich source of group B vitamins and is rich in vitamins
A and D (Zmijewski ef al., 2006). Fish muscle is composed of myofibrillar proteins, Sarcoplasmic
proteins, connective tissue, storma proteins, polypeptides, nucleotides and non-protein nitrogen
compounds. The major alteration in fish tissue occurs largely in the myofibrillar proteins, the main
muscle proteins, comprising myosin (500-600 mg g~y and actin {150-250 mg g '), (Badii and
Howell, 2001).
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Freezing is one the best methods, for fish preservation and has been employed increasingly both
on shore and fishing vessels (Begona, 1999). However ;measurement of sensory, chemical and physical
changes have shown deterioration of fish quality contimues to some extent during frozen storage
(Celik et e, 2005). Although, microbial deterioration of fish muscle can be inhibited by frozen storage,
fish proteins undergo a number of changes that affect the flavor and texture of the flesh,
(Abowrg et al., 1998).

This study therefore is aimed at determining the acceptable storage life of frozen storage and the
freczing effects on the proximate analysis, chemical (PV, FFA, TBRAS) composition and protein
denaturation of the white fish (Rutilfus fiisi kuturm) in Tran.

MATERIALS AND METHODS

Sample Collection

Kutum fish (Rutilus frisi kutum) average weight (1000+100 g) used in this study , were caught
in 15th of 2006 March from Caspian Sea. After being caught, they were transferred to laboratories,
filleted and then frozen at -30°C. Frozen fillets dispatched packed into a box ice to the faculty of
Veterinary Medicine, University of Tehran. Analyzes of the frozen kusum fish (Rutilus frisi kutn)
were carried out 1, 3, 6, 9 and 12 mounts from the beginning of frozen storage.

Determination of Proximate Analysis

Water content was determined by the sample drying technique at temperature of 105°C; crude
protein content with the use of the Kjeldahl method with 6.25 multiplier; ash content by sample
mineralization at a temperature 550-600°C and fat content was determined with blight and dyer
method (Ozogul and Ozogol, 2007).

Chemical Analysis

Chemical parameters (PV, TBRAS, FFA) were studied for frozen kusmm fish. Thiobarbiutic
Acid Reactive Substance (TBRAS) were analyzed by the direct method of Vyncke and Peroxide value
were determined according method Lee and Free fatty acid were analyzed according Pearson method,
(Zmijewski ef af ., 2006).

SDS-Poly Acryl Amide Gel Electrophoresis (SDS-PAGE)

The protein pattern of kusum fish (Rutilus frisi kutum) muscle was analyzed by SDS-PAGE
according to the method of laemmli (Bauchart ez af., 2007). To prepare the protein sample, 27 mL of
5% (wiv) SDS solution heated to 85°C, were added to the sample (3 g).The mixture was than
homogenized using homogenizer (Ependorph, model 5810R, Germany) for 2 min. The sample were
centrifuged at 4000 x g for 10 min to remove un dissolved debris. Protein concentration was determined
according to the method of Warburg. SDS-PAGE gel was made of 10% running gel and 4% stacking
gel. After separation were fixed and stained with coomassie Blue R-250.

Statical Analysis
Data was analyzed statically by the Analysis of variance (Repeated measure) and using
SPSS 13.0.
RESULTS AND DISCUSSION

Fish tissue possesses high nutritional value and is therefore a particularly recommended directly
component (Abourg ef al, 2004). Lowenng if fish quality during frozen storage has been
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attributed to undesirable changes associated with lipid and proteins (Huidobro and Tejaja, 2004).
Changes in lipid occur through hydrolysis and oxidation mechanism. Fish muscle proteinsg can undergo
denaturation during frozen storage due to formation and accretion of ice crystals resulting in
dehydration (Simeomdou et af., 1997). Protein aggregation in frozen fish depends on storage
temperature, temperature fluctuation, moishare  change, storage time and enzymatic
degradation (Bauchart et a/., 2007).

The proximate composition of the Kunsn fish that was stored in a freezer compartment of
refrigerator for different number of month analysis is presented in Table 1. Protein content ranges from
21.8+0.01 to 19.94+0.01 protein decrease with increasing duration of frozen storage; fish samples that
were for frozen thirty days; having highest protein content 21.8+0.01 while the least 19.9£0.01 was
recorded for fish samples that were frozen for 12 months. Similar results obtained for the fat content
where the highest fat content 3.21+£0.01 was recorded for the fish samples that were for frozen thirty
days and the least value was recorded for those stored for 12 months. The changes in fat content during
frozen storage could be associated with the oxidation of fat. The highest moisture content was
observed for fish samples was stored for one month and least moisture content was observed for fish
samples the was stored for 12 months but, the highest ash content was observed for fish samples the
was stored for 12 months and the least ash content was observed for fish samples the was stored for
thirty days.

Table 1: Proximate composition (dry weight basis) of kugum fish (Rutilus fisi kutumt) subjected to different freezing

periods (Mean+SE)
Freezing periods
(months) Ash (SE) Fat (SE) Protein (SE) Moisture (SE)
1 1.2940.013 3.21+0.01 21.8+0.02 75.9+£0.04
3 1.30+0.040 2.43+0.01 21.2+0.02 75.2+0.01
6 1.3440.030 2.52+0.01 20.540.05 74.54+0.01
9 1.49+0.030 2.30+0.02 19.9+0.08 73.60.04
12 1.83£0.050 1.91+£0.04 19.9+0.01 72.3£0.04
p-value 0.008 0.03 0.08 0.03
0.9
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0.6+
4
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Fig. 1: Peroxide values content in frozen Caspian Sea kutum fish stored at -18°C for 12 months
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The lowering of quality during frozen storage could also be caused by lipid changes. Oxidative
rancidity during frozen storage at -18°C was evaluated by determining the peroxide value (Fig. 1)
Peroxide value is widely employed for determining the formation of hydro peroxides, which are
primary products of oxidative reaction (Begona, 1999). The concentration of TBRAS has not
significant during storage time at-18°C (Fig. 2). FFA, resulting from lipid hydrolysis , may accumulated
during frozen storage and accelerate quality deterioration (Saeed and Howell ef af., 2002). Although
FFA have not been reported to directly cause quality defects. The concentration of FFA increased
during storage time at -18°C (Fig. 3). Measurement of chemical changes has shown that deterioration
of fish quality continues to some extent during frozen storage (Rodriguez et al., 2007).
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Fig. 2: FFA content in frozen Caspian Sea Kutum fish stored at -18°C for 12 months
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Fig. 3: TBARS content infrozen Caspian Sea kutum fish stored at -18°C for 12 months

407



S Flish dguat. K5, 2 ) 0908 2008

Moalon
[

(113

B N TS ——

14

144

Fig. 4: 5D & Patten of mroascle prote i Caspian Sea fuoms fich stored at -12°C

The major alteration i fich tisene ocomws hrgely i the norofibrillr prote s The ma i mscle
Proteins Cornpris g o avd actin, Storage of Tozen fich brings bt a decreace of e xdractabilinye
of mroeof Drillar prote e, There & aleo deterioratiomn of the texbare of fimctional properties o the flech,
[ Sarrra o al 2002, 5005 avabece s Teveak dthat derneity of the nrodm heawrr chain and actine honmds
e Te dhace dwith Tcre asing, storage tive . SD 5 PO GE poaterne showred that rrooo s bhe s dhan wras
much more msceptble to hyedrobesic fhan wae actn (Fig. 4). The decreased m sobibilihy is
act oprpande d by chargze s te xbare and developanert of tonghee < or Tuberine g5 i fich woaecle, This
Tesalt vras inoagre ament with Bengalile of af. (30030, Prote ih aggre gation i frozen fich depends on
storTagZe  ferMpeTahime , Moishire | termpersare fimction, storage tine and enmymmatc degradation
(LeBElmk and Leblavd, 13927,

Thue Teoalt of the o stzation chovars thet the fich ic 3 good somce of protei, fat and the quality
of fich decrease inthe 123 morthe fTozern storage , deterioration Tuoresced as the duration of storage
Teaszed.

ACENOWLEDGHMENT

Soathers would ke to thanki cerdral ldboratory of Faculhy of Vetsrinary Medicie,
Unversity of Tebrar.

REFERENCES

Ahomz 5P, 0. ollo and B Peres-Mattin, 1998, Sccecamnert of qualing: chanhges i frozen catdine
[sardne pac e dus) by foareence detection. J. fm. 01l Soc.,75: 575- 580

Abomg, 5P, 4. Fodogae s and TBIL Grallardo, 2004 . Farc d i dewre lopment dr g foo zen storage of
Mlackierel (R Ser seome S Effect of catching seasom and comvrrer: ial pre seritation, B, T,
Lipid &ci Tedhrwl., 107:316-323.

403



J. Fish. Aquat. Sci., 3 (6): 404-409, 2008

Aburg, C. and I. Medina, 1999. Influence of storage time and temperature on lipid deterioration during
Cod (Gadits morha) and haddock (AMelnogrammuts aeglefinus) frozen storage. J. Sci. Food Agric.,
79: 1943-1948.

Arannilewa, S.T., S.0. Salawu, A.A. Sorungbe and B.B. Ola-Salawu, 2005. Effect of frozen period on
the chemical, microbiological and sensory quality of frozen tilapia fish (Sarofherodun galinenus).
Afr. J. Biotechnol ., 4: 852-855.

Badii, F. and Howell, 2001. A comparison of biochemical changes in cod (Gadies morha) and haddock
{(Melnogrammus aeglefinus) fillets during frozen storage. J. Sci. Food Agric., 82: 87-97.

Bauchart, C., C. Chambon, P. Patureau, I. Savary-Auzeloux, D. Remond and M. Morzel, 2007.
Peptides in Rainbow trout (Onchorfiynchies mykiss) muscle subjected to ice storage and cooking.
J. Food Chem., 100: 1566-1572.

Begona, B., 1999. Chemical changes and visual appearance of Albacore Tuna as related to frozen
storage. J. Food Sei., 64: 20-24.

Benjakule, S., W. Visessanguan and J. Tuksuban, 2003. Changes in physic-chemical propertics and gel-
forming ability of Lizard fish (Saurida tumbile) during post-mortem storage in ice. Food Chem.,
80: 535-544.

Celik, M., A. Diller and A. Kucukgulmez, 2005. A comparison of the proximate composition and fatty
acid profiles of Zander (Sander fucioperca) from two different region and climatic condition.
I. Food Chem., 92: 637-641.

Huidobro, A. and M. Tejada, 2004. Gilthead sea bream (Sparus aurate): Suitability for freezing and
commercial alternatives. I. Sci. Food Agric., 84: 1405-1405.

LeBlank, E.L. and R.J. Leblank, 1992. Determination of hydrophobicity and reactive groups in
proteins of cod (Gadus morhua) muscle during frozen storage. Food Chem., 43: 3-11.

Ozogul, Y. and F. Ozogol, 2007. Fatty acid profiles of commercially important fish species from the
Mediterranean asgean and black seas. Food Chem., 100: 1634-1638.

Rodriguez, A., V. Losda, M.A. Larrain, V. Quitral, J. Vinagre and S.P. Abourg, 2007. Development
of lipid changes related to quality loss during the frozen storage of farmed Coho
salmon{ Onchorhynchus kisutch). . Am. Oil Chem. Soc., 84: 727-734.

Saeced, S. and N.K. Howell, 2002. Effect of lipid oxidation and frozen storage on Muscle of Atlantic
Mackrel (Scomber scombrus). J. Sci. Food Agric., 82: 579-586.

Samra, J., G. Vidya Sagar Reddy and L.N. Srikar, 2002. Effect of frozen storage on lipids and
functional properties of dressed Indian oil sardine (Sardinella longiceps). Food Res. Int.,
33: 815-820.

Simeonidow, A., A. Govaris and K. Vareltzis, 1997. Quality assessment of seven Mediterranean fish
species during storage on ice. Food Res. Int., 30: 479-484.

Zmijewski, T., R. Kwawa, B. Jankowska, A. Kwiatkowska and A. Mamcarz, 2006. Slaughter yield
proximate and fatty acid composition and sensory properties of rapfen (dspius aspius 1..) with
tissue of bream (Abramis brama L) and pike (Exox lucius L.). ]. Food Composit.
Anal.; 19: 176-181.

409



