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ABSTRACT

The objective of this study was to determine the effedlifférent preservation methods on the nutritional
quality and shelf life of the African Catfisblarias gariepinusrom the Calabar River, Nigeria. A total of forty
five (45) samples ofC. gariepinuswere collected between April and June, 2015 from Nsidung b&sdabar
River, Nigeria. Fish samples were washed severalti @echlorinated tap water, then with distilled water
before subjecting them to different preservation methodsdimgufrying, smoking, boiling and freezing. The
fried, smoked, boiled, frozen and fresh samples were gebjéc proximate analysis for moisture, ash, protein,
fat, fibre and carbohydrate content following standard methdgssults showed that the highest moisture
content was observed in the boiled sample (91.40%), wteléotliest moisture content was observed in the
fried fish sample (13.96%). The highest ash content Wwasrved in the smoked fish (8.85%), while the lowest
ash content was observed in the fried fish (5.64%). The highetein content was observed in the fresh fish
(39.32%), while the lowest was observed in the fried flsh30%). The highest fat content was observed in the
fried fish (18.39%), while the lowest was observed in theksd fish (5.18%). The highest fibre content was
observed in fried fish (0.69%), while the lowest was olesgiin smoked fish (0.19). The highest carbohydrate
content was observed in the smoked fish (48.80%), while thk figs had the least (39.47%). There were
significant difference in nutrients contents for the frésbgen, boiled, smoked and fried fish samples at P<0.05.
It was therefore concluded that frying was the best meangrasfervation, but nutritionally reduced the
moisture, ash and protein below the FAO acceptable limjiing increased the fat and fibre content above the
acceptable limit.

Keywords: Preservation methods; frying; smoking; boiling; fregzinutritional quality;Clarias gariepinus
Calabar River.

1. INTRODUCTION the maintenance of a healthy body [1]. Compared to
other sources of protein, fish are well known to be

In developing countries, fish is one of the potentiaéxcellent sources of protein which can be seen from

sources of animal protein and essential nutrients fils amino acid composition and protein digestibility
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[2]. Fish has lower cholesterol content whertaste and meat quality, ease of artificial breeding and
compared withmeat [3]and thus often recommendedhigh market value. Sincé&€. gariepinusis highly

for consumption especially among the adult consumed by inhabitants of the Calabar River, it is
population Fish and shell fish contain about 19%important to establish its best preservation method.
protein which is similar in amino acid composition ofTherefore, the objective of this study was to
muscle meats. The content varies from 1 to 20%etermine the effect of different preservation methods
depending upon the species and the season of e the nutritional quality and shelf life of
year. This gives a substantially lower fat content tha@. gariepinudrom the Calabar River Nigeria.

beef [4]. According to [5], fish is rich in n-3

polyunsaturated fatty acids (n-3 PUFAs) such ag2. MATERIALS AND METHODS
docosahexaenoic acid (DHA; C22:6n-3) and

eicosapentaenoic acid (EPA; C20:5n-3). These fatty { Study Area

acids have been reported to be beneficial in

controlling of diseases such as cancer [6], coronamhe siudy area is located at Nsidung Beach in Calabar
heart disease [7], inflamma-tory disease [8]Rjyer, between Latitude: N 40 57’ 326; Longitude:
According to [9], they also enhance mental health by g 18' 557" at 26 feet altitude [21]. The climate of
supporting the development and function of the brainge grea is characterized by a long wet season from
In Nigeria. acceptability and consumption of fishApriI to October and a dry season occurring between
Igéria, P Y an P . November and March [22]. The annual total rainfall is
protein Is increasing d_ue to its degree of afforda/om about 2000mm. There is always a short period of
[10]. The major constituents of fish areoisture, drought in the wet season around August/September

protein and fat with minerals occurring imace o ;
amount [11]. The knowledge of fish composition isWhlch is called August drought. There is usually a

essential for its maximum utilization. The nutritionaICOId’ dry and dusty period between December and

" ) . . January referred to as the harmattan season [23]. Air
composition of fish varies greatly from one specieg

and individual to another, depending on age, feegmperature generally ranges from 22°C in wet season

intake, sex and sexual changes connected WiEH 35°C in the dry season with relative humidity,
’ 9 generally above 60% at all seasons and up to 90%

spawning, environment and season [12]. Spoilage is lring the wet season [24]. Cross River has a

metabolic process that causes food to be undesirable . . o
; mangrove dominated vegetation consisting of
or unacceptable for human consumption due tg

X " - angroves like Rhizophora racemosaAvicennia
changes in sensory and nutritional characteristics [133;ricana and Nvoa fruticans The vegetation also
The processing and preservation of fresh fish is g . yp . 9

! . e . contains palm treesE(ias guineensjs as well as
utmost importance since fish is highly susceptible tgfrican oak species [25]. Fig. 1 shows the map of the
deterioration immediately after harvest and also tg ’ X

prevent economic losses [14]. According to [15]§tudyarea indicating the sampling locations.

processing methods decreases the protein content (#.I . .

to changes in physical and chemical nature of the fis 3 Collection of Fish Samples
there by resulting in protein denaturation. Fish species . -
with low levels of fat are suitable for processing. Fa total of forty five (45) samples OC'. gariepinus
content of a processed fish increases with ere collected frqm fishermen on landing in N§|dung
corresponding decrease in water content. Heatin each, Calabar River between February to April, 2015

undoubtedly causes oxidation of lipid in fish [16]..1> Samples per month). Once the samples were
[17] reported a reduction in ash content in all tmgollected, they were preserved in ice block, in order t

treatment methods. Different processing methods ap&aintain its good condition before the preservation
known to influence the nutritional qualities of ﬂsh_procedure commences. The samples were then taken

Boiling gave fish its best nutritive value, fryingto the Biochemistry laboratory, University of Calabar,

ensured a longer preservation. According to [18]‘{"here the moisture, crude protein,.fat, ash and
smoked fish has high protein and fat conten arbohydrate content were analyzed in the smoked,

compared to fresh fish. ried, frozen and boiled fish samples.

In Nigeria, the African catfistClarias gariepinusis 2.3 Processing and Preservation of Fish
one of the popular fresh water fish species [19]. Samples

According to [20], C. gariepinus belonging to the

family Clariidae is mostly cultivated Nigeria due te it 2.3.1 Freezing

ability to tolerate a varying range of environmental

conditions, high stocking densities under culturéresh samples of. gariepinuswere collected and
conditions, fast growth rate, disease resistancejashed with tap water severally before rinsing with
acceptability of artificial feed, high fecundity, gooddistilled water, then cut into slices. The slices were
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stored in a plastic container in a refrigerator. The Protein % = ((Va — Vb) x Nx 14x 100 x6.25)/
fishes were frozen at a temperature of -18°C for 30 1000 x Wt

days.
Where:
2.3.2 Boiling and frying Va = volume of HCL used in titration.
The fish was boiled for 45 minutes at 120°C, and then Vb = volume of sodium hydroxide of known

normality used in back titration.

analyzed. The washed fish were then fried using 470 0014= conversion factor of ammonium sulfate

ml of vegetable oil and were heated to a temperature

of 170°C and until the fish turned brown. To achieve 6.25 = to nitrogen. ¢ i _
uniform frying, the samples were occasionally turned :29=  conversion factor of nitrogen to protein.
Wt = weight of tissues sample

by means of wooden spatula.

2.3.3 Smoking 2.7 Fat Determination

A modified drum kiln of about 90 cm length and 5gFat content (ether extract) of each sample were
cm diameter were used for the smoke-drying proceséétermined according to Soxhlet method, using 2
The drum was cut open midway. The base was us€fMS of fish samples. The extraction continued for 5
as the combustion chamber with a firebox of 22 x 2plours at 100°C. Fat percentage was calculated as
cn?. An internally Built damper made of perforatedfollows:

metal plate were installed above the fire box. The ) . .
smoking chamber was separated into 3 compartments Fat % = extracted fat weight x 100/ Initial weight
using wire mesh 10 cm above the damper. Fire wood o
were set up in the combustion chamber and theh8 Ash Determination

lighted. The temperature of the smoke generated was

monitored in the smoking chamber. The fish sample&sh was determined by heating 1g at 550 C in a
were then placed on the mesh. The burning wood w8¥/ffle furnace until a constant weight was obtained.
adjusted continuously to maintain the requiredish content percentage was calculated by the
temperature in the chamber during the smokinfpllowing formula:

eriod.

P Ash % = Ash weight x 100/ Sample weight

2.4 Chemical Analysis 2.9 Carbohydrate Content

In the laboratory, the moisture, crude protein, fat, as%arbohydrate was obtained from the standard

a_md carbohydrate content of the different preserveequation 100% - (% protein + % fat + % Ash + %
fish were measured.

moisture) and the energy content was obtained by

For the samples of smoked, boiled , fried and the fregRultiplying the protein, carbohydrate, and fat content
fish, the moisture content, crude protein, carbohydraf®y the factors 4, 4, and 9, respectively.

content, fat content, and ash content were analyzed
using the method of analyses by Association of-

Official Analytical Chemists [26]. Results obtained for the proximate indices of
C. gariepinusprocessed using different preservation
methods were subjected to One Way Analysis of

The samples were weighed first (Initial weight), ang/@riance (ANOVA) for significant difference using
then dried in electric oven at 105°C for 24-30 hourEASW windows software program for statistical

to obtain a constant weight. The moisture content w@lysis (version 18.0). Effects with a probability of
calculated as follows: (P< 0.05) was be considered significant and LSD was

used for mean separation.
Moisture% = initial weight — dry weight x 100/
Initial weight 3. RESULTS

10 Statistical Analysis

2.5 Moisture Content

2.6 Crude Protein Content The mean moisture, ash, protein, fat, fibre and
carbohydrate content in fresh, frozen, boiled, smoked
The kjeldahl method for estimation of nitrogen wasnd friedClarias gariepinusare shown in Table 1 and
applied. Nitrogen content was then converted tBig. 2. Mean moisture content was significantly
protein percentage by multiplying 6.25 as follows:  highest (P<0.05) in boiled samples (91.40+0.10%),

10
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followed by frozen sample (79.46+0.01%), followedMean fat was significantly highest (P<0.05) in fried
by smoked samples (16.80+0.10%) and least in drieshmples (18.39+0.01%), followed by 8.54+0.02%
samples (13.96+0.01%). (boiled), followed by 7.83+0.01 (frozen) and least in
smoked samples (5.13+0.01%).

Mean ash content was significantly highest (P<0.05)

in smoked samples (8.851+0.02%), followed byMean fibre content was significantly highest (P<0.05)
8.76+0.02% (frozen), followed by 7.46+£0.02%in fried samples (0.69+0.01%), followed by
(boiled) and least in fried samples (5.64+0.10%).26+0.01% (boiled), followed by 0.25+0.01%
respectively. (frozen) and least in smoked samples (0.19+0.02 %).

The ash content was significantly highest (P<0.089ylean carbohydrate content was significantly highest
in 8.85% (smoked), followed by 8.76% (P<0.05)in smoked samples (48.80+0.02%), followed
(frozen), followed by 8.85% (boiled) followed by 48.03+0.02% (boiled), followed by 42.50+0.02%
by 7.46% (frozen) and least in fried samplegfrozen) and least in fried samples (40.13+0.02%).
(5.64%).

All the proximate indices ofClarias gariepinus
Mean protein content was significantly highesevaluated in this study were within the FAO
(P<0.05) in frozen samples (32.50+£0.10%), followedcceptable range (15-75%), except for the protein
by 28.95+0.01% (smoked), followed by 27.6+0.01%content of fried sample and moisture content of boiled
(boiled) and least in fried samples (11.30+0.)0%samples values were below the FAO [27] acceptable
respectively. range for fish.
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Table 1. Mean proximate composition ofClarias gariepinus subjected to different preservation methods

Proximate Frozen (%) Boiled (%) Smoked (%) Fried (%) FAO, 20D

nutrients accepted
standard

Moisture 79.460.071 91.40+0.18 16.80+0.16 13.9620.01 78 — 90%

Ash 8.76+0.02 7.46+0.02 8.85+0.0Z 5.64+0.10 -

Protein 32.50+0.10 27.63+0.0F 28.95+0.0F 11.30+0.16 15 -75%

Fat 7.83+0.01 8.54+0.02 5.13+0.0F 18.39+0.0f -

Fibre 0.25+0.01 0.260.0F 0.19+0.02 0.69+0.01 -

Carbohydrate 42.50+0.02 48.03+0.02 48.80+0.02 40.13+0.02 2-5%
*means with the same superscript are not signifigadifferent (P>0.05)

4. DISCUSSION and [18] who reported a higher protein in smoked
fish. Protein content reduced in all the preseovati
The effect of different preservation methods on th&ethods, but the reduction was most obvious in the
proximate composition of. gariepinuswas observed fried fish sample. This observation corroboratethwi
in this study, and this corroborates with the repér the report of [17], who also observed a reduced
[28], who reported that different processing methodprotein in fried fish samples. The fat contentttué
altered the percentages of moisture, ash, protain, present study is by far higher than that reportgd b
carbohydrate and energy. The mean moisture contddfl]. These differences in observation could be
of boiled sample in this study is higher than thabecause different fish species were used. The sinoke
reported by [29-31] respectively. This might beaas fish had the least fat content in the present stilitis
result of the fact that different fish species wased is contradicting to report of [18], who reported a
in the different reported study. [32] reported thatigher fat content in smoked fish than the boilisth f
boiled fish had the highest moisture content, dnigl t sample. Again this variation could be due to the fa
is similar to this study, because the boiled fisoahe that different fish samples were used. The fibre
highest moisture content. The boiled fish had theontent of the fish samples decreased in the frozen
highest moisture content because water was absorbiled, smoked, and fried samples@fgariepinusin
into the fish in the process of boiling. Moisturethe present study. The smoked fish had the most
contents were reduced in frozen, smoked and frig@duced fibre content, and this could be because th
fish samples, but the most reduced moisture contefiiie might have destroyed the fibre content durtimg
was observed in fried fish sample. The ash conteAsmoking process. There were also variations in the
increased in the fish samples from differenCarbohydrate content between the frozen, boiled,
preservation methods except in the fried fish samplsmoked and fried samples. Also, frying increased th
and this is contradicting to the earlier repor{f], fat and fibre content above the acceptable limit.
who reported a reduction in ash across all pretierva Nutritionally, freezing is recommend as the best
method. [29] reported that dried fish has more asmeans of preservation, because most of the progimat
content than boile€. gariepinus and a similar result nutrients contents were within the FAO [27]
was observed in the present study. The proteirecont acceptable range except for carbohydrate.
decreased in the frozen, boiled, smoked when
compared to the fried sample. This could be as & CONCLUSION
result of the changes in physical and chemical
components of the preserved fishes, thereby leading
the denaturing of the protein molecules [15]. Hrote
content of frozen, boiled and smoked samples w

within the FAO acceptable range, except for frie ; . )
samples which were below FAO acceptable limi rastically, but remarkably increased fat and fibre

This could be because difference n tr't'on;fontem' It was also observed that smoking incetase
: u ) u m utrt ?e carbohydrate content the most, but reducedathe
components of fish undergo different changes

elevated temperatures. [29,31] reported lower inoteaéanI fibre contents.

content compared that observed in this study. Again

this variation could be as a result of the use J¢OMPETING INTERESTS

different fish species. The different preservation

methods reduced the protein contents in the presehtithors have declared that no competing interests
study. This is contradicting to the reports of [29xist.

The study showed that different preservation method
affected the nutritional contents &. gariepinus
ying reduced the moisture, ash and protein costen

13



REFERENCES 12.

1.

10.

11.

Adeniyi SA, Orjiekwe CL, Ehiagbonare JE,
Josiah SJ. Nutritional composition of three
different  fishes  Clarias  gariepinus
Malapterurus  electricus and  Tilapia
guineensis Pakistan Journal of Nutrition

2012;11(9):793-797. 13.

Bimal M, Arabinda M, Satabdi G, et al. amino
acid compositions of 27 food fishes and their
importance in clinical nutrition. Journal of

Amino Acids. 2014;269797:1-8. 14.

Minh NP. Morphology of barramundi and its

characteristics during processing. International
Journal of Multidisciplinary Research and

Development. 2014;1(7):411-413.

Ndome CB, Oriakpono O, Agnes O. Proximates s,

composition and nutritional value of some
commonly consumed fishes in Calabar.
Journal of Tropical Fresh Water Biology.
2010;19(1).

Kocatepe D, Turan H, Fkaya G, Kaya Y,

Erden R, Erdgdu F. Effects of cooking

methods on the proximate composition of;g

black sea anchovyEfgraulis encrasicolus
Linnaeus 1758). GIDA. 2011;36(2):71-75.
Gerber M, Theébaut A, Astorg P, Clavel-
Chape-lon F, Combe N. Dietary fat, fatty acid
composition and risk of cancer. European
Journal of Lipid Science and Technology.
2005;107:540-559.

Harris WS, Von Shacky MDC. The omega-3
index: A New risk factor for death from
coronary heart disease. Prev Med. 2004;
39:212-220.

Belluzzi A. n-3 and n-6 fatty acids for the
treatment of autoimmune diseases. European
Journal of Lipid Science and Technology.
2001;103:399-407.

Ruxton CH, Reed SC, Simpson MJA,

Millington KJ. The health benefits of omega-3 19.

polyunsaturated fatty acids: A review of the
evidence. Journal of Human Nutrition and
Diet. 2004;17:449-459.

Eyo VO, Ekanem AP. Effect of feeding
frequency on the growth, food utilization and

survival of African catfishClarias gariepinuy ~ 20.

using locally formulated diet. African Journal

of Environmental Pollution and Health. 2011,
9(2):11-17.

Ogundiran MA, Adewoye SO, Ayandiran TA,

Dahunsi SO. Heavy metal, proximate and
microbial profile of some selected commercial

marine fish collected from two markets 21.

in south  western Nigeria.  African
Journal of Biotechnology. 2014;13(10):1147—
1153.

14

18.

Paul et al.; JOBAN, 6(1): 8-15, 2016

Silva JJ, Chamul RS. Composition of marine
and fresh water Finfish and Shellfish species
and their products. In: Martin RE, Carter EP,
Flick EJ, Davis LM. (Eds.), Marine and
freshwater products handbook, Lancaster,
Pennsylvania, U.S.A: Technomic Publishing
Company. 2000;31-46.

Doyle EM. Microbial food spoilage-losses and
control strategies. Food Research Institute,
University of Wisconsin-Madison. 2007;WI
53706.

Okonta AA, Ekelemu JK. A preliminary study
of micro-organisms associated with fish
spoilage in Asaba, Southern Nigeria. Proc. of
the 20th Ann. Conf. Fisheries Soc. Nig.
(FISON), Port Harcourt. 2005;557-560.

Rathod N, Pagarkar A. Biochemical and
sensory quality changes of fish cutlets, made
from  pangasius fish Rangasianodon
hypophthalmus during storage in refrigerated
display unit at -15 to -18°C. International
Journal of Food, Agriculture and Veterinary
Sciences. 2013;3(1):1-8.

Ayeloja AA, George FOA, Akinyemi AA,
Jimoh WA, Dauda TO, Akinosho GA. Effect
of processing methods on nutritive value of
catfish Clarias gariepinug. Food Science and
Quality Management. 2013;11:31-39.
Oluwaniyi OO, Dosumu OO. Preliminary
studies on the effect of processing methods on
the quality of three commonly consumed
marine fishes in Nigeria. Biokemistri. 2009;
21(1):1-7.

Salihu-Lasisi M, Akpabio CJ, Ogunsola MO.
Comparative nutritional studies on fresh and
smoked Clarias gariepinus (Catfish) and
Tilapia niloticus (Tilapia) fishes. European
Journal of Experimental Biology. 2013;
3(5):183-185.

Eyo VO, Ekanem AP, Eni GE, Asikpo PE,
Jimmy UU. Comparative study of growth
performance, food utilisation and survival of
hatchery bred and wild collected fingerlings of
African catfish Clarias gariepinus Greener
Journal of Oceanography. 2013;1(1):1-10.

Eyo VO, Ekanem AP, Jimmy UU. A
comparative study of gonadosomatic index
(GSI) and gonad gross morphology of the
African catfish Clarias gariepinu} fed Unical
Aqua feed and Coppens commercial
feed. Croatian Journal of Fisheries.
2014;72:63-69.

Andem BA, Okorafor KA, Eyo VO, Ekpo PB.
Ecological impact assessment and limnological
characterization in the intertidal region of
Calabar River using benthic macro-



22.

23.

24,

25.

26.

27.

invertebrates as bio-indicator.
Journal of Fisheries and Aquatic Studies. 2013;
1(2):8-14.

Akpan ER. Influence of meteorological and
hydrographic factors on the water quality of
Calabar River, Nigeria. Tropical Journal of
Environmental Research.
111.

Ama-Abasi DE, Akpan ER, Holzlohner S.
Factors influencing the emigration of juvenile
Bonga from the Cross River Estuary, Nigeria.

Proceedings of the f9Annual Conference of 30.

the Fisheries Society of Nigeria (FISON)
llorin. 2004;737-743.

Akpan ER, Offem JO. Comparison of
chlorophite and carotenoids as predictors of
phytoplankton biomass in Cross River System

of Nigeria. Indian Journal of Marine Science.31.

1993;22:59-62.

Holzlohner S. A review of mangroves
vegetation of Calabar River. Biological
Oceanography. 2002;5:120-122.
AOAC. Official methods of
(18" edition). Association of
Analytical, Chemists International, Maryland,
USA,; 2005.

Food and Agricultural Organization (FAO).
Nutritional Elements of Food and Agricultural
Organization, Rome; 2010.

analysis

International28.

2000;2(182):107-29.

Official 32.

Paul et al.; JOBAN, 6(1): 8-15, 2016

Bassey FI, Oguntunde FC, Chukwujindu M,
Iwegbue A, Osabor VN, Edem CA. Effects of
processing on the proximate and metal
contents in three fish species from Nigerian
coastal waters. Food Science & Nutrition.
2013;2(3):272-281.

Oladipo IC, Bankole SO. Nutritional and
microbial quality of fresh and drie@larias
gariepinus and Oreochromis niloticus.
International Journal of Applied Microbiology
and Biotechnology. 2013;1:1-6.

Fawole OO, Yekeen TA, Adewoye SO,
Ogundiran MA, Ajayi OE, Nwaiya MN.
Nutritional qualites and trace metals
concentration of six fish species from Oba
reservoir, Ogbomoso, Nigeria. African Journal
of Food Science. 2013;7(8):246-252.

Olagunju A, Mohammad A, Mada SB,
Mohammed A, Mohammed HA, Mahmoud
KT. Nutritional composition ofTilapia zilli,
Hemisynodontis membranacea, Clupea
harengusand Scomberscombrusconsumed in
Zaria. World J. Life Sci. Med. Res. 2012;2:16.
Oparaku NF, Nwaka FC. Effect of processing
on the nutritional qualities of three fish species
(Synodontis clarias, Trachurus trecaand
Clarias gariepinug. International Journal of
Biology and Biological Sciences. 2013;2(10):
143-1.

© Copyright International Knowledge Press. All righreserved.

15



