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This study was carried out to determine the charigefatty acid profile of African CatfishQlarias
gariepinus) using different storage methods (frozen and lieatesironment) for 6 weeks. Fresh (live) fish
samples were purchased from Oba’s market Akure.fishesamples were divided into three equal parts.
One part was stored fresh in a freezer 3E-#he other two parts were smoked at@@ntil the equilibrium
moisture content was attained, and was furthedduviinto two parts. One part of the smoked fish stased

in continuous heated environment at temperaturd®ft £C while the second part was packaged in
polyethylene and stored in freezer also 8€-ach of the samples was analyzed on weekly basipiality
assessment over a period of six (6) weeks. Thdtrieslicated that Palmitic acid (C16:0), Oleic a¢@ll8:1)
and Docosahexanoic Acid (DHA) (C22:6) were the mdetninant saturated, monounsaturated and
polyunsaturated fatty acids. Smoked fish storefileéazer showed the least reduction in omega-3 fatigs
n3/omega-6 fatty acids6 ratio compared with fresh frozen and smoked lieatevironment during the six
weeks storage period. It is recommended that smbi&kdn freezer over a period of time, is bettetérms

of fatty acids.
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Abstract:

Introduction

Fish is an important source of protein to millimigeople
worldwide. It is a less expensive animal proteiratth
provides vital nutrients required in human dietadi8u
and Oladimeji, 1991). Fish oil offers outstandingalth  Collection of materials

benefits to consumers by lowering the danger ofTwenty four pieces of catfishClarias gariepinus), each
cardiovascular disease due to the presence of efegaweighing 450 + 5 g were purchased from Johnny-Beth
polyunsaturatedfatty acids (PUFA), Eicosapentaenoic Fish Farm. Turkey Cold room at Oba’s market Akure wa
acid (EPA C-20:5) and Docosahexaenoic acid (DHA C-used for freezing, while smoking kiln was obtairfeasm
22:6) (Neil, 1997; Miniset al., 2006; Leaf and Kang, the Food Science and Technology Laboratory of the
1996). A daily intake of 500 mg EPA plus DHA peryda.  Federal University of Technology, Akure.

recommended for the primary prevention of cororfegrt  Sample preparations

disease (ISSFAL, 2004). However, quality of harviest Fish samples were killed immediately after captanel
markedly affected by the ease of deteriorationspudlage  carefully degutted. The blood and slime were rerddyg

changes in the fatty acid profiles @arias gariepinus
under different storage conditians

Materialsand M ethods

in fresh fish. Therefore, processing and presereati

washing with clean water according to the method of

measures are important immediately after harvest t@gbonnaya and lbrahim (2009). The samples were then

extend shelf life and prevent economic losses (€@kand
Ekelemu,
preservation methods; i.e., refrigeration, freezisating,
brining (wet salting), icing, smoking, glazing, drg,
frying etc.

divided in two equal parts. The first part was stbfresh

2006). This can be attained by diversein freezer while the second part was smoked at &3Ct

for 24 h and further divided into two. One portiohthe
smoked fish was stored in continuous heated envieor
at temperature of 40 +°@ while the other portions was

Smoking is a long standing and universal method ofpackaged in polyethylene and stored in freezerra§®o

preserving fish in many developing countries (Kuurol

was carried out for six weeks. Samples were beahkgrt

Johnsonet al., 2010). More than 95% of the artisanal for analyses on weekly basis.

landings are preserved by smoke drying. The priraamy
of smoking is to preserve, add flavour and colauthe
product. In addition, refrigeration and freezing d¢eelp in
preserving fish by reducing temperature. Duringalitha
variety of changes, such as denaturation and aatjoeg
of the myofibrillar proteins in fish muscle occur.
Deterioration in the quality of fish and fish pradisiduring
frozen storage is caused by lipid oxidation (Macki@93;
Vermaet al., 1995). Oxidative deterioration can directly
affect quality characteristics such as color, flatexture,
nutritive value and safety (Wang, 2009). Duringzé&n
storage, the shelf life of marine products areuieficed by
enzymatic and non-enzymatic rancidity as a resuthe
unsaturated lipid composition and the presence rof p
oxidant molecules in their muscles (Aubowetgl., 2004).
Thus, the objective of this study is to determime t

Fatty acid analyses

The extracted fat (500 mg) from samples was sajgoht
95°C using 3.4 ml of the 0.5 M KOH in dry methanol at
for 5 minutes to form a mixture. This was neutrdizvith
0.7M HCL. 3 ml of the 14% boron triflouride was adde
methanol and heated for 5 min at the temperatu@h
(AOAC, 1990). The fatty acid methyl esters (FAMES)
were extracted with redistilled n-hexane from thgtore.
This was then concentrated to 1 ml for gas
chromatography analysis and 1 pl was injected thto
port of HP 6890 gas chromatography with HP
Chemstation Rev. A09.01 [1206] software attached to a
flame ionization detector (FID). Separation of esteias
done using an HP INNOWax capillary column (30 m x
0.25 um x 0.20 um film thickness), using split mdsiglit
ratio, 20:1). The inlet temperature was 250 Column
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oven temperature was programmed aPCB@ith first and monounsaturated fatty acid (MUFA) of smoked fis
ramping at 12C min for 20 min and second ramping at suggests that smoking was responsible for theiredse in
15°C min™ for 3 min, respectively. The hydrogen pressureClarias gariepinus. However, there was increase in
was at 22 psi and compressed air was at 35 psodéih  saturated fatty acid (SFA) fresh frozen and smakteded
was used as a carrier gas. All experiments wergedaout  in freezer during storage. The increase may haea be a
in triplicates. result of unsaturated fatty acids in fish beingnarao
Statistical analyses oxidation and enzymatic hydrolysis.

Statistical analysis was performed on the repliciatia by  Palmitic acid was found to be highest level amoiig a
one-way analysis of variance (ANOVA) laid in contply saturated fatty acids with Oleic acid and Palmitokeid
randomised design using SPSS 17.0. Mean were $egara showing the high levels among monounsaturated &afity
using Duncan New Multiple Range Test (DNMRT) at (MUFA) respectively. However, Erucic acid was not

(p<0.05) level of significance. found in smoked fish samples. The high levels dfriRe
(C16:0), Oleic (C18:1) and Palmitoleic acid (C16:1}he
Results and Discussion samples are similar to reports by Passil. (2002) and

The fatty acid compositions of catfish under défer Osmanet al. (2001), that 16 and 18 carbon atoms are the
storage methods for six weeks are summarized ifeThb main saturated and monounsaturated fatty acidsdféuin
Atotal of 14 fatty acids were present in the fish ®he most marine lipids. Availability of high levels pllmitic
result indicated that Palmitic acid (C16:0), Oleicida acid has been described as characteristics of fnedar
(C18:1) and Docosahexanoic Acid (DHA) (C22:6) werefish (Osibonaet al., 2009). Also these results (high
the most dominant saturated, monounsaturated angroportion of palmitic acid) are in concurrence hwthe
polyunsaturated fatty acids. The total saturatety facid reports by Aggelousis and Lazos (1991); Okonji and
were 44.55% and 45.05% for fresh and smoked fish irDaniel (2013) on the fatty acid composition of bbtthpia
week 0.This increased significantly in fresh fislozen  and catfish fillets. Oleic acid (C18:1) and Palmaiteacid
(FFF) 45.82% and smoked frozen (SFF) 45.22% bu(C16:1) were the main fatty acids among the MUFAs
decreased in smoked fish stored in heated envimbhme recorded. This is in accordance with the findings o
(SFH) 44.90% in week 6. The total monosaturatety fat Osibonaet al. (2009). Their presence has been suggested
acids (MUFA) were 40.22% and 38.91% for fresh andto be from an exogenous source and an indicatiotmef
smoked fish in week 0, this significantly {@05) diet of that particular fish (Ackman, 1980).

decreased in FFF but increased in SFH and SFF glurin

storage. The decrease in total saturated fatty ¢@ih)

Table 1: Fatty acid profile of Clarias gariepinus (%)

Fresh fish Smoked Fish
Fatty Acid WEEK 6
Week 0 Week 6 Week 0 0 SF

Caprylic (C8:0) ND ND ND ND ND
Capric (C10:0) ND ND ND ND ND
Lauric (C12:0) ND ND ND ND ND
Myristic (14:0) 4.68+0.02 4.68+0.02 4.58+0.05 4.31+0.02 4.76+0.01
Palmitic(C16:0) 34.2%0.02 34.18+0.06 34.0&+0.05 33.7%0.03 32.360.04
Margaric (C17:0) 0.720.02 0.68+0.03 0.63+0.04 0.68+0.04 0.95+0.08
Stearic (C18:0) 4.190.03 4.37+0.04 4.28+0.03 4.47+0.02 4.75+0.05
Arachidic (C20:0) 0.3&0.04 0.48+0.03 0.35+0.05 0.37+0.05 0.56+0.02
Behenic (C22:0) 0.780.02 0.78+0.04 0.77+0.05 0.78+0.05 0.91+0.04
Lignoceric (C24:0) 0.6%+0.04 0.64+0.05 0.45+0.03 0.57+0.03 0.7%+0.04
ESFA 4555 45.87 45.05 4490 4527
Palmitoleic (C16:1) 10.6@0.05 10.5%40.02 10.42+0.02 10.26+0.07 10.28+0.06
Oleic (C18:1) 29.3%:0.02 29.24:0.01 28.48+0.01 30.21+0.06 29.62+0.0%
Erucic (C22:1) 0.320.02 0.15+0.01 ND ND ND
EMUFA 40.22 39.96 38.97 40.47 39.90
Linoleic (C18:1-6) 1.97+0.03 1.94+0.04 1.88+0.03 2.38+0.03 2.00+0.46
Linolenic (18:31-3) 0.68"+0.04 0.65+0.03 0.38+0.01 0.72+0.04 0.42+0.05
Arachidonic (C20:4-6) 0.62+0.04 0.66+0.04 0.58+0.07 0.98+0.02 0.62+0.04
Docosahexanoic (22163) 11.26+0.2 11.08+0.25 13.18+0.02 11.58+0.05 10.68+0.07
TPUFA 14.47 14.22 16.03 15.69 13.72
®n3 11.88 11.68 13.56 12.31 11.10
=n6 2.59 2.54 2.47 3.38 2.62
n3/n6 4.58 4.59 5.48 3.64 4.23
PUFA/SFA 0.32 0.31 0.36 0.35 0.30

Values are represented as means + SD; Values kétsame superscripts in the row are not signifigatifferent (p<0.05); ND= Not detected, FFO: fresh
fish week 0, FSO: smoked fish week 0, FFF: fresh frozen at week six, SFH: Smoked fish storetleated environment (week six), SFF: Smoked fish
stored in freezer (week six)

The Polyunsaturated fatty acid (PUFA) recorded werg(PUFA) was recorded between 14.47% fresh and 16.03%
Linoleic (C18:2-6), Arachidonic (C20:4-6), Linolenic = smoked fish in week 0. This decreased to 14.22%esh
(18:31-3) and Docosahexanoic (22:8). DHA had the fish stored freezer, and 15.69% and 13.72% in sthéikh
highest presence in fresh and smoked fish duriogage. stored in heated environment and in freezer inkw&e
DHA is needed in fish nutrition and health for maining  The decrease in total PUFA in smoked fish suggtsis
the structure and functioning of fish cells. Sigzaht  smoking must have been responsible for the redudfo
difference (p<0.05) in total polyunsaturated fattgids PUFAs. According to Yi-Chenet al. (2008), their
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reduction in all fish samples during storage cdwddiue to
oxidative and hydrolytic reactions as a result bét
presence of long chain hydrocarbon and high level o
unsaturation.

In this study, fish samples were higher n8 than n6
PUFAs. Then3/n6 ratio is a useful key for evaluating
relative nutritional value of fish oils (Pigott arkucker,
1990). According to reports by the HMSO, 1994, @iora
4.0 will promote healthy human diet. In this studlye
n3/n6 ratio was 4.58% for fresh frozen and 5.48% for
smoked fish in week 0, which increased to 5.59%esh
frozen fish and decreased to 3.64% and 4.23% irkatho
fish stored in heated environment and freezer fareéks
respectively. In this study, ratios of n3/n6 insfieand
smoked Clarias gariepinus were slightly above the

recommended value. However, the higher reduction in

smoked stored in heated environment was as a Eshie
presence of higher value of-6 PUFA (Linoleic and
Arachidonic) in the sixth week of storage.

Conclusion

This research work has shown that with any of tbeage
conditions- heated environment and frozen storlygre
were significant reductions in fatty acids of smbKesh.
However, smoked fish in freezer showed the
reduction inn3/n6 ratio compared with fresh frozen and
smoked heated environme@tarias gariepinus observed
during the six weeks storage period. It is reconoheen
based on the results that smoked fish in freezer av
period of time, is better in terms of fatty acids.
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