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ey . A frying and smoking using standard methods of heat applicafion.
| S?fmm;ﬂmwﬁ;ﬁ 350 of B Fosh sampies. Tre fh sampes (fesh, fied an smoked) wee anaed Tfpmiem,
mﬁ%’k-sﬁ o fresh fish samples showed higher protein and Moisture Contert (17.63 % - 1852 %
70.55% - 733 ) respeciively compared to Smoked and fried catfish (15.48% - 17.62% and 16.33% - 17.22%) respecively. High protzin
soderse Lipid cortent in Catish fish proved the fact tht Catiish fish belongs 1o the categoty o fish with high protsin and moderiz fipid
. The resuls o the anslysis showed Veriafion compared 10 the resut of other s researches. This Gould be 2s 2 resull of some
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_ INTRODUCTIOXN

Bish is one of the most IMportant sources of animal protein 2vailzble in the wopics and has been widely accepted as 2 good

soaree of protein and other vital numients for the maintenznce of 2 hezlthy body (Andrew, 2001).African catfish

(Clariasgariepinas) of the family Clasicdae. is generzlly considered to be one of the most imponznt wopical catfish species for
Nigeria, ithas also been noticed that fish is eaten fresh, preserved or processed (smoked, Fried) and form 2 much-

cherished delicacy that cuts across SQcio-eCORQMC, 2g¢, religioas and educationzl barriers (Adebayo-Tayoer al.,

2008). Fish s a major ammal protein source, because it Is palarzble, cheap, hughly accepted with Hule or no religious bias. It 1s

also readily available from the artisanal fisheries, importati

o from distant waters znd aquaculture (Eyo, 2001; Foran er al ,2005).
The microbial flora associated with freshly harvested fish is princpally

2 function of the eavircament i which the fish are
causht and not of the fish species; hencs, the indigenoos microbial populations of fish can vary significandy (Shewan,1977)-
i consumed raw, various processing methods are employed in prepaing them for consumption znd
some of these processes include boiling, frying. roasang, smoking, which could have val}ing‘eﬁac!s oo thelr nuirient contents,
texnure 2nd flavour (Exiksson, 1987) Measurement of some proximate profiles such 2s protein contents, carbohydrates, lipids,
moisture contents and ash percentage is often necessary io ensure that they meet the TequITEMEnts of food regulanons and
ial .Emﬁmsmmﬂmﬂm,zﬂw)ﬁdiha\ﬂ}'wtmofmﬂuummmcdmofman.-hlsmdc_ly
consumed in many pasts of the world not caly for both its high quality protein znd Jow saturated fat content It contains essential
5-3 polyunsatarated fatry acids Mmmomwsuwmgmmlmﬂmmkufhm'Mm adults and are important
R ocoacat i Thfpas and yous (Unryed ol 2000: MiSimmer ol 20110 BSOS SH00 S0 of e il 1
supplementing high carhohydrate diet, Tich m thiamine, Tiboflavin, vitamin A and D, phosphorus, calcium ad iron, high m
polyunsaturaied fatry acids Smportant I Jowering blood choiestmi kvd {Al-Jedzhler al,1999).Fish dietary mtake provides
P one 60% of the toral animal protein consumed in West Afica S|SHE, 1955

The effect of different processing and preservalicn methods on nuwitionz] compositions of different species of fish, such as
Citharinuscitharus (Effiong and Fakunle, 2009), Oreochromisniloticus(.

Abolagha znd Melle, 2008; Egbelet al., 2010), Mullet,
Mugilcephalus (Ghelichpour and Shabanpout, 2011) have been stdicd.

spoilage | any processes, including (Cmperature, pH. and smoke, which climmate, OF reduce, microbial
Z‘?Wh mzynf:n a:):\::yhiud&:] ayi:sect infestation (Camire, 1990). Processing medmds like heat a;pphcm;‘; may glmamp
protein; disrupt the food matrix thus resulang in Jower esseatial amino acd bicavailability, reduced mg,esu A ytsm m
quﬁfy‘(Mcnn-Wﬂmu.. 2001). Fish requires proper handling 2nd preservation to ICTEAse its shelf life anc ‘l‘tﬂ:ié a]q g
numitional atributes. Immediately 3 fish 15 canght, it loses IS nanural resistance o artack by microorganisms s
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“ nemical changes that
it Fh}'s“?.l ::’11!; ﬂn‘h ru'llt\'nlhfn hmﬂ r:“\«::;:;:nl Il'n bring changes i appenranee, tste, smell and textaret)

I‘"“'in : '.!ti m ui fish, o lfﬂmn\‘ nnl‘v.ul 'l'.l 10 the uge of goncrals And sarhen ponds and this hias g
*1“ glﬂl l\ﬂ'ﬁ.‘!ml'} lf“ﬂn‘h b o '- ll'! \ 1l'-\llt".'. CONBINIETS whiow e I-'“'I"”'Hl s for fiah from -w"'rli ‘i:h. yenael
s pat (IS X b mm'hln.tm " 1““" wating the proximate and microbial Toadol fish samples |im h:'m g

L c[‘fﬁtsul {yIng B ¢ prosimate composition of the fish samples were alia ansessed Bt

it : 10 AMsassed.
' 1§RIALS AND AL THODS

| Catfish aged 50 months were obtained from three differe
" sond (Asa Dam lmnﬂ all o Vorin metropolis in Kwara state, Niged

¥ (0 KININE, €Y1 eration and cleaning. Al chemicals Including agnn wyed ave

srtment of Chemistry, University of Horin, Nigeria

ni sonrees; Asa river (wild), concrete pond (1)
o Al were malntained o their respective
laborstory prade and were obtalned

3! Fish p;m‘l!ﬁhlﬂ
re pandomly

les We
A Faml'lm (Oyeyinkaet al
185°C for 10 min.

ficat :
::wmd in hot oil at 182
of the cleaned fish samples Was done as previously deseribed (Chung ef al,

aking : . " _
Sma were placed 10 {hebottom of the prill and 100 mL of gasoling Were px wired onto ¢

eviously reported with slight

i fiylng pmi as pr
Ihe cleaned fishes were then

taken and deep-fat fiied in vegetable oll in
juitted and olenned

L 2017). The fish samples were slanghtered,
2001). Blefly, approximately 2 kg of
Darcoal 1o stard a fire

e

3 proximate composition

The moistures fat and ash content of the r‘nw and cm};cnl praing were determined according o the standard methods of the
ists International (AOAC) (2010), Protein content (N X 6.25) was determined by

ation of Official Analytical Chem
Kjedahl methodwhile the total carbohydrate was estimated by difference.

23 Micrubiologicnl Analysis

|0g of the okin and gut portion ©
Gertal dilutions of the solution were made

hcteria and fungl were done by pour plate method on
{ the total coliform was done by methods deseribed by (Fawole and 080,

Enumeration ©

determined by cultivationon  Eosin Methylene Blue Agar using gpread plate technique(l

isolation and enumeration of pathogenic bacteria such as Salmonella andVibrio parahaemolyti
d Thiosulpl'tatc-cilmle-hilc salts-sucrose Agar respectively. ‘The pumber of colony

Deoxycholate agar an
(cfu/ml) was calculated by multiplying the pumber of colonies pexr dilution factor.

90ml of sterile distilled wates
11000 Total heterotrophic plate counts fun
| potato dextrose Agat (PDA) 1espectively.
2007), the feacal colifonn was
awole and 080, 2007), Selective
cuswere done usingXylose Lysine
forming units per ml

{ the eviscerated fish samples were introduced separately o #

to obtain a maximum ditution factor of
nutrient AgA (NA) an

alem (Steel and Torle, 1087),

24, Data analysis
ording to the atatisticnl analysis sy
1045 ot a lavel of

Date analysis was done using Analysis of yariance (ANOVA) ace
Differences among sample means were Jtested for gignificance th Duncan's multiple 1ange fest (Duncan,

0.05
3. RESULTS AND DISCUSSION

larias gariepinus
the wild, earthen and concrete ponds e presented 1 Tubile L
(e molsture, ashy, fal, fibee

1 ulg,nincamly (p=0.05) different _
(1 hiad @ protein conent of

The proximate composition of fres
With the exception of protein contents of the fish samples which W
ot different, Presh fish harvested from he W
rote (18.20%) ponds, The

and carbohydrate contents of the fish samples were I

19.50% which was significantly higher than gamples harvested from the carthen (17.63%) and cone

teason for this differences remains unclear. However, it 15 possible that the fish harvested from the wild had varylng sources of

food which possibly may account for the higher protein content, The protein content of the fish gamples in {his tudy 18 wlth'tn

the range of values reported for Clarias gariepinits (Adewumi et al, 2015). Ash (1.00:1.17%), fat (3,07:3,14%), Obre (052
f the fish samples were generally 10w (Table 1),

061%) and carbohydrate (3.77-6.35%) contents 0
position of Clarlas garfepinis

g to enhance the shelf life of the
A, processing significant

3.1, Effect of habitats on proximate composition of C
h fish samples harvested from

32 Effect of processing on proximate com
: pale composition ol
and smokin ition of ihe

Table 1. In gene!

fish samples. The prowin

Fish sam ;
ples were processed
processed by frying ly affected the proxmate compos

th
¢ processed fish samples are shown in
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INGS of

mparison with the fresh samples (Table 1), th .

s In €O fter frying a0 d : e 1), the protein content of the fresh fish
¥ Opmfﬂ”i”g’ -l;]it(a prox. 18%) or smoked sam les (3 Fresh fsh samples Ja? EES i e (apprix ;27

go P with fri hgat L fed Sring fryin cnhp s (approx. 40%). The Jower moisture cOntents of the processed fish ‘?)

| p o g ances loss of moisture into the frying medium as well as drip 1 o

L P | pw O T g generally have higher shelf life com ared to those with hi ] st

‘ smom% od fishes increased significantly ¢ T Ligk e cotedt, F€ SO 2

.4 and s_mok e absorption S y compared with the fresh samples- The increase in fat contents after frying

il e s f““gg frying. According 10 previous research, both water and water vapour ar:

e L rc?i?xcx?::‘mc rc.placcd by hot ol (Oyeyinka et 2., 2017). For the smoked samples

‘ in moisture which probably led to concentration of other nutricnts S s

Fibre content of the fish samples generally increased (twice) after processing, indicating that t;x: ;r:cjec:s:;

oy cate and 2t Lot et 7
es will enhance digestib (P workers had reported the effects of some processing methods on different fish

ypes (Grocnﬁcld and Kosulwat, 1991).

same supcrsCriptS along a Tow aré not signiﬁcanﬂy different (P<0.05)
ete indicate the habitats of the fish samples

0x10¢°-10x 108 which is lower than

¢ skin of fresh fish samples ranged from 6.
{ the skin of fresh fish samples ranged from 50 % 107-1.0 x 10 “cfu’g

the three aquatic sources. 1her
1 habitat is of great concem 2spo

f the wild
harvested from 1 ed. There was presence of coliform on the gut of

skin of fresh fish 1s pormally sterile and
f pamogenic microorganisms especially E.coli and Vibrio can lead 10 the
isoning and gasu’oentcr'ltis (Piet, 2009) on

cu]ﬁvawd in 1 stically, t-test showed that there 1s @
i ing to the Mycroflora in their ¥ ive environment

f Coliform Bacteria in the gt and skin of the wild
d fungal load of the fishes werc in
en fish farm pond should be

in the gut and skin O
endanger cOnSUMErs particularly if fish
{he concrete pond habitat and Done on the skin 20

had less mycoflora than the g

wransmission of Water
consumption Of improperly cooked fish
difference in the microbial 10
and the gut of the fish had higher microbial 102 an -
fresh fish shows 2 fecal contamination of the aquatic environment. The total bacteria count 20
.~ JCMSF (1986). Dam water supply to the
1 pefore stocking, this

the range of acceptable limit for human consumption: K (19 ‘
jodi for its m:crobxologlcal quality
sronment for aquaculture

taken and examined i fre laboratory penodlcally ¢ : ' ) ‘
possible presence of certain types of icroorganisms: hence provide enabling and hygienic €MV
purposes.
T;ble 2: Total viable counts of fresh C. £¢ i e T

ampling pol e Feacd 0 ibrio :

e o f;;:p : Coliform Parahﬂemalyticus Bactena cfw/g
o o

Asa dam river wild Ski 20x10 . 0 ] 20x1
Asa dam river Wliid Gurt] 2.0x10° 6.0 x 10 0 34x1 1.5x 107 30x i
1L (s Concrete Skin 0 0 30x1 60x10 50x i
0y e AR e 0 1.0 x10° 0 6.0x1 30x 10¢ Z.g xi
Dam fish farm Earthen Skin 0 : 0 1.0x1 3-'011
Dam fish farm Earthen Gut 0 0 e
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C DI{CLUSION

otein were the major constituents of the fresh fis i :
qistur® _ Processing significanly reduced ti ishes. Fish habitat has signific :
Ec fis" Eizsuﬂ'itional value of the ﬁslg]es st;;id[“;rprmcm ol of the fish :mmJI:? l\:'Eii;[ ?12? ladigine i
WAE o que to the presence of Coliform Bacters oper cleaning and processing of the fish from th o
Pfé"'wt ﬂiﬂ§5 cmimnmmt-'mﬁrﬂfmt. e advo?a in the gut and skin of the wild fresh fish indice;L' aer et ad\'l.SCd 10
e aqu:;'CCL Froper hygienc and storage e ates the need for the adoption of good processing ng _em.l contamination
| of i . sality nutrient. Fish should also be processed and fresh fish, as well as controlled he [P T el
event 105 4 fish1 : processed immediately after slaughter eat application process to
P enl past-ha_wsst 5. 0SS. s0 as 0 arrest spoilage process and
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