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ABSTRACT |
A total number of 100 frozen fishes (Clupes harangucs) were purchased fom hree different
locatsons in orin metropolis (Oscee, A gbabiaka and Sunpo). The plustic bags wsed in pucking the
frozen fishes were sterilized using 70% ethanol. The frozen fish samples were transported in a
sterile ice-parked cooder. Samples from the cutting slbs al euch location were also collected usng
coliu swabs and they were soaked in & conical fask contining sterile distilled waler, An
Aluminum fl was used to cover the conical usk. The frozen fah and sumples from the cultng
slabs it each locution were transported Lo the Microbiology Laborutuey, University of llorin for |-
fungi asalysis, Resulis revealed high comtunmination of yeast and would in the custing slabs aad the
gills of the sampled frozen Showa fishes, The isolated fung were Alternariz fonuis. Aspergillis
Navus, Aspergilius fumipoius, Asperpillusaiper, Mewrospor vz, Rhizopur  solonifer, _
Fenicilfnam citrinum uod Ssccharompees cerevisue itk Aspergilius spp huving the highess
namber, It was concluded that Jarge occurrence of Aspergiifus spp in the sampled frozen fishis
risk to buman health. The stady therefore recommended proper processing und stmge of foze !
fish : T
Keywords: Clipea harangus; fish; frozen; fungi e Oceurmence i ¥
alsr 2 good source of Nuorioe and odine
Lb  INTRODUCTION which  are  needed  for  strong  testh
Fish is known to be a good source of protein development and for prevention of goiter in
It contributed atrout 14%% of all andmeal protein man (Aodrew, 2000)Doe o its cver
an # global basis (Abbus and Shier, 2010). In Incrensing comsumption demand, fish il |
Afncan countries, 17.50% of apimal protein fishery produsts also constitute an inportinl
consumed cemes from sk whils over 50% ilem of trude and provide  sousce of oo
of the amimal F'I'lllﬂl-ﬂ intnks COmcs froaia [ish for IHH-"' oember of people (Harig, 1[]}5_]-.
I Asion countries [Andrew, E'IEIJ. Fish is Therefare, it is Gnportant to have quality Gelit 20 8
known to be rich in vitamins Bz and B It Is Ly f
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My hﬂs been shown to have a higher
cuncentration of fungl when comtipared to air
Within low relative humidity ared (Makun er
al., 2007). Fungi growth in damp places is
believed to be an increasing problem globally
duc to the health and financial implications
which comes from it {Andersen ef al., 2011).
A wide range of fungi bave been isolated
fram indoor air of houses in flood prone areas
and the sources of these organisms are
sugpested to vary from soil, plaot wastes,
animal, buman wnd accumulated dust which
find their way into indoor airas aerosols and
uir which moves from external surrounding
(Bullerman, 2007). Fungi are igolated from
fish substrates by techniques that vary in
complexity, media are used to culture ﬁ.mg:
jpeant for isolation “@nd identification
{Abubakar, 2016).Fungal contamination of
fish is considered as one of the main cause of
spoilage in fish which is usually associated
with off flavor and unpalatable tasiz, which
ma}y cause health problems as well a5 many
coonomic losses (Adejumo ef-al, 2012).
Discase outbreaks dug to consumption of
coptaminated food aré recurring problem
worldwide. The major factor contributing to
this contamination is fungi, which produces
low molecular-weight - compounds a3
secondary metubolites with toxio propertics
meferred  to @8 mycotoxins,  several
mycotoxine  reporied ® till  date  aro
cogmopolitan  in  distobution and  incur
several health associated problem including

24

cancer and neurglogical disorders (Bhat el g

al. 2010).

The aim of this study was 1o determing the
occurrence of fungi in frozen fish h[g’gpmr”]

ST

harengus) sold in some arcas in « Jlorn

metropolis, a3
20 MATERIALS AND METHODS
2.1 The Study Area

The study was carried out in Jlonn, the capital - |
of Kwars State. lorin is located o latitude
§30" and 8°50'N and longitude 4°20° and
4°15'E of the equator. Ilorin city occupies an’

g
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rea of about 468sqkm and it is situated inThe *
transitional zone within the forest and the IfJ
guinea savannah regions of Nigeria. It i - i
about 300 kilometers away from Lagos and L;:
500 kilometers away from Abuja the federal =7
capital of Migeria. The climate of lorin is L:E'
tropicel under the influence of the two trade B

e T
e
S

winds prevailing over the country. Horin -
metropolis experiences two climatic seasons
i.c. rainy and dry season. The rainy season is

e B

e

between March and November and the -Fﬁ
annual rainfull varies from 1000 mm to 1500
mm, with the peak Between September and
early Oectober. Also, the mean monthly FJ
temperature is generally high throughout the
veur. The daily average temperatures are in Ef
January with 25 °C, May 27.5 °C and =
September 225 °C  (Kwarn  Stute
Government, 2017), W
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0 trads - el
- Jorin " Figure 1.0 Map of Horin showing the site of fish callection (+)
f.-n.'-fJSL'JI:Z 'I.I . specimen and wers soaked in a conical flask
T S TE The frozen Shawa ﬁﬂﬂmldml':hmﬂﬂfw Aluminum foil was used to cover the conreal
to 1300 " netrapolis usually underpo proper ingpection flask. The frozen fish samples and specimen
3 sl | lafore being certified  for  buman gamples from the cutting slabs at each
waihly 7 nsumption. Ssmples of Hlm Shawa frozen location were transporied down 1o the
ol he - et suld in Dorin metropolis of Kwara Stale Microbiclogy Laboratory, University of
o e oblained from three different localiohs - yorig for fungi apalysis.
and e e F’-‘f this Bmd:lr_ A todal mumber of 100 frozen
St rhes (Shawn: Clupes harangus) were 2.2 ;In:l“;IML E::i"‘mPk‘ id
A ; locations Sterile scalpel was IO [EMOVE SUSpeC
. purchased from three different mmmmﬂnm:&ﬂﬂm#ﬂﬂ

~iDgere, Agbabiaka and Sango). The plastic
" kups used in packing the frozen shawa fishes

were sterilized using 70% cthanol, The
. fuxen fish sumples wese transporied in &
| merile ice-parked cooler. Sumples from the
' i:uu:i.ﬂg slabs il cach location were also
collected  using  cotton  swabs o pick

g 3 s o g,
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for the analysiz, lgram of each part was
weighed and homogenized using Pml sienle
distilled water.

1.2.1 Sterilization of the material used

All the plassware used were thoroughly
washed with detergent solution, sterle
distilled water was used (0 rinsc the glasses
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; Preparstions of Cubtere Media
2 J14 Ueed | T U &Ik il
- l| B IH’!'.’-'!—.‘,-;-. Lk
v Y et extrsct agar iYEA |
130 Putato Deatrose Agar
Foto Diextrane Agar was prepared usmg e
T i il AT |" ibi AT L 1 =' ke
Veried il Tuodalost L .
Lhextai F-20g
Sl "13g
[hstilled watcr 1 lure

Sliced potsioes were added and allowed 0
sinstner for 30-60 pusutes afier which it wis
filtered throuph layers of chesscs-cloth, Agar

phd olber mpredicols . were alded W the
filtrate belote suie cleaving. To prevent
busetes wl combidtnation, l00mg .of

strepilonmycis  sulphate, prepured as stk
culubion i sterile disulled water wis udded o
1 Ltre of sutsclaved mwedivm uoder sterile
houd at 45°C befure pouring wa plates, This
medinm 15 very wseful for growing large

vasely of fustgs.

232 Yeust extract agar

23p of the yeast extnsct sgur puwider was
wephed and suspended into | litre of disilled
waler; it wis then shaken to mix properly and
hewted to disselve the powder completely.
Aller Lesning, the wouth of the flusk wus
covered with eotton woul ansd wiupped with
aluminum foil, The media was sterilized io
the sutoclave at i temperature 121°C for
1 Sminutes and left w cool 1o obout 45°%C
befure pouring aseptically into stenle petri
dislses (Chessbrough 2006),

ivallXs )l 2

=4 serial Dilutisn Lo lhniggue
Sl | i i 7

° | |.
L Fils = 8 L1 1%
luby el e il tu
AlETHIE W BT 1R i) ikl i
Tube 2. 1ml of mbe | Syl stemle wiile

I,I..l'- dilutyon

bl ool puabee 2= Haand Siea e waalee

N

Tube 3

14 dalatios

Tube 4 Lml of ube 3+ 9mi stenly waler

y
10 dilunon \
Tube & lml of tube 4 ¢ el sterile waier =|
{0 dilution
Tube 6: Timl of tube 3 4 sl sternle water |
105 dilution :

Tube T: Jml of tube 0 + Yl sterile water = |
[0 dilution

Tibe & 1ml of tube T + 9ml steribe water =]
10* dilution

e prwduet of sertal dilutivn was poared 000 -
sterile Petri dishes and was shaken elockwic
aud mticlockwise s0 as to make i€ psled
together. After gelling, each of the plates Was
incubated at room temperature for T2hou
After weubaton pered, each of the ,l,l-l-h'..'
was examined for fungi growih, Counting o

fungi  prowth  was  dome  wsin C

hewmatoe ylomeLer. .

1.5 Ideotification and e
Characterization "‘Ig.: i

The fungi isolsted were dentified o -

churacterioed based ou their surface texinae, ”ﬁ ;
pigmentation and undersurfice texiure u_-im-' g

ihe monual of Mopgs (1993). Several sut' :?

e Ik sl

A
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|t oo e eomined wder low  dinctly.
piens T nitee ()
b e - 3 RESULTS
it = s Suaistical Analysis Results of the chinical examination and !
: _-_~~*--'~‘~'"~‘J were processed and analyzed  photomicrographs of diffecent fungi isolated |
5 < CUTUPLEr usng computer statistical are explained herein: lentificauon  and '
- |Fury I':"“;&"-' sPss (version L6), charcterization of fungal isolates  from
il«'..':'-;'c.‘.-:‘;:‘ﬁplﬁ were  processed  and frozen Shawa (Climed hargnpu) are showm |
_ mimed using Digital Microseope with USB in Table | below '
VRIS, mninied 40 3 computer sereen o record,
——— Table 10 Identification and characterization of fungal isolates from frozen Shawa {Clupea
harangus) _
. TINGl | SURFACE MACROCULTURE UNDERSURFACE TENTATIVE i
vater=} S ATES TEXTURE TEXTURE IDENTIFICATION
LT Leathery Grayish black Creamy Alernaria fenuls
3 Powvdery White-yellow Creamy Aspergilius Taves
vater = Powdery  Grey- green Creamy Aspergilis fumigarus
Powdery Black Creansy Aspargilles nigér
; Fi Pawiery Pink Creamy MNewroiperd crazza
vRIEr = © Powdery Greegigh-blue  with Creamy FPenieilliv clrieum
TATTEW HLETLS
e . Sopft smonth  Creamy Creamy Seccharomyces cereviiae '
' “Tee fungi isolzted and observed at the three locstions are presenied in Tables 2, 3, 4, 5, 6204 7
samtalively.
Ted i Table 2.0 Fungi isoluted from the slab aod Shawa obtained from Osere fish shop
QEEwIE:, -
it gl JINGIISOLATE — GILLS (&) BKIN (%) FIN TAIL
WCs Wik  IEriaria BEnuEs 12 4w 0 G 0 0
oy Arergillus flovus 4 I 1 01% 1 1
e platez-+} ipergillus fumigatus 15 8% 5 0.8% 0 0
ching of -’ | pargillus niger 7 1% 0 Fe O 2
iz - | curogpara Crozn 0 el T e U i
U5 Penicilltum cifrinum. 3 % 0 w0 i
£ Bisppes stolonffer 0 0% 0 0% 0 0
0 i aphoronspees { M D0 w 0
w snd e SEEVSaE
taxhee, P T
ewming - - Tibles 2 indicated that 14% Alfernaria tenuis nooe on the fin and pone on the sl 27%
il sk were preseat oa the gills, none o9 the skin, Aspergillus flavar were found oe toe gills,
27

l




ity 1%
bl TR . i‘-- B
e ey FLiy dunrna) riculy el !
U.1% on the skip e Life Sclences Vol 3,No.2, 2014 -
S 1 I- on th'l: rl.l'.l. and I Gn [h“ - r y . . J;'.'_-l""
1-|.“] la% A'TJ]'L‘TE'IJH.'F flﬂ',l" e 1 1 LR v e | Ih”]iﬂﬂ LU GH S Presconl i Wi ish™s I'}'..IIL.' .. :l_'i: ;-
Msent on the gills, 0.8 ..-‘i,ll = Ilales were paris. There were shsence of Nhizopu. {_'_: e
0o thie  fine HT3TH | on the skin Tigafle '-'rri-.fm:g.rr_-r und  SNaecharampces corevia :" ol
HHEI‘WhF“"Hf”Hf A sone n:n the  gail tsalites on the fish, ?'?:f : =
gills, none op 1_‘:1. 'Itu-.'-r u.n.-.:._- found on the Tuble 3: Fung isulated from the Slab and o
€ fin and tail. Ny Newrospora Shawa obinincd from Apbabiaka Market ; /
Table 3, ] ; .
kX EIHI'WE that ne Alternaria faornanis o lade s Preseml wn e slihy, bt 0.03%% was i
found o !
FUNGL ISOLATE SLANB (%) GILLS %) SKIN (%) FIN T '
Alternaria tenuis 0 e 3 0% 0 [T T~ \
Aspergillus flavas 13 0% 21 26% 3 0.3% | | g
Aspergillus 10 23% 27 4% 0 0% O IS L 5
miigatus " |
Aspergillus Rigoy ¥ 0% 18 23% 1 0.0%
Neurospora crauzza & 8% 0 0% O W O
Panicillivwm citvinum 2 004% 0 0% 0 o 0 Wi g
Rhizopus stelonifer 4 0.1% 0 0% O 0% 0 S
Succheromyces G 13%0 9 1% % 0.3% 0 ;
_ CEFEVISHE

Tihe gills, none on the skin, none on fin and
pope on tail. 30%dspergillus flovus were
found on the slab, 26% oo the gills, 0.3% oo
the skin and | esch oo the fis and wail
23%edepargilius fumigaius were present on
the =lab, 34% on the pill, nooe oo the skin,

ooens on the fin and none oo the wil. Ab
23%edspergillus niger was found in the |

1 B%aNewraspora cruzza isolates were proa:
on the slab, 13'3-'L5u:;h=;r._ﬂ-.l|._:..-uﬂ cEreviis
were found on the slab, 11% from the ;
0.5% oo the skio and nope on the o andr.

28
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. aie I
KR T e, g rom Shawa obtained from Sa ngo Fish shop
STV R =G ""-'I ISOLATE
: I GILLS {9} SEIM [ %al FiM TAlL
T il ,- 3 TS (e 1 0% 0 we ! X
Aarket 5
& Asfiee rg:!nra_ﬂnm 26 e e ’ .
e~
n | ; .-:‘:.l-x-rziﬁmrfwn-‘sm o iy 2 : n
T TAl Pl Ab--.-rz:'r!!-r.: i a0 &4 1% E] gaw. & :
I;I- ; :' —-.:"al I.r‘-"fJ‘.-'i‘Pam oraETa 0 o e iy : I
I _-?- £ .\\ b
! Ty H-r.'.ln:'ﬁ!ﬂ'uhn wifrinaT 5 e ? ‘ " . ;
i 4 . “
. 6 8% 3= o o i
. - - 0% 0 !

- el el
'

Tqu d R-ﬂl.r\uu.l-l-ﬂ that Alrermaria  fomfus
|p._|lnm wos absent in all of the fish's body
|9_nﬁ.i“ﬂ3n5% Arprérgiiius Tavus wers present on
|.|:*;.,-.I.I Iﬁ 2% on the skin, none on the fine

L d-'l-.._-.p_u_ oo the tail 41%dspergiilio ‘miger
it -:'f =7 u_.,.,,-.-;rnuq.d am the gill, 0,.3% on the skin, Dooe
: ";ﬂ.amumnndnm:numumlmn.

1 tha |.:|III-: R ,'.:I:?:-m'?';'i Saccharomyces ceravirae iaolates
I prosent i

cerevizmel
the gillsit] I

iy nnd in” I -

o=
B Bl LY
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were present on the gills, none on the skin,
pone on the fln and 1 on the il 8%RAEopur
a'mﬁ::l-.itﬂ‘h' 0.3%% was on the skin, none on the
fin and none on the @il 7% Pesiciliinm
itrin isolates were also found on the gills,
pone on skin, pene on the fin and pooe on the
tail.




[roum the slabs in the three lucations

STAEC(SANGO ' :

SLAE A (OSERE SLABB
. FISH SHOP) (AGBABLAKA FISH SHOP)

Alternaria enyjy = MARKET) = - =
Aspergillus fTawy 10 e 13 ;ma 73 155
.i&ﬂ?g’l.'fﬁiﬁumgﬂra 0 I:Ili'; 0 3% 15 238
dspergfﬂﬂ: Riper 73 1% 0 o 10 154
Newrospora erazza 5 T 8 18% 13 2% -
Penicilliun citrinum g % 2 pod% O 0% 77
Rhizopus stolonijer 0 o al% 2 I,
Saccharomyces cerevisae 5 % 6 | 3% ] 0% &

Table 5 shyws that slab A has 5% ftermaria

tenuis, A0%dspergills  floms, 35%
Aspergillus niger, T¥Neurpspora crasid,
it and

113 emicillium el frimiet
TaSaccharomyces cerévisae, Slab B has
W% Aspergilius flavas, 23%Azpergilius

= ==k I b ..

[.04%Penicilliyn citringnt, 0.1% Rbizopus =
stalonifer and |34 Saceharamyces cerevisar
gab C has 35% Aspergilus flavis, 2
238 dspergiliug Sfumigalus, 'WEI!'{':..-'_' e
FgEr, 13%Neuraipars  Cressd and: -'.._r__._ :
3ofhizapus stalanifer. i :

Sfumipars, ' 18%Neurospord P rade B I
Table 6.0 comparison of fungi isolutes from the gills of Shawa from the three locations ,:
e COIATES LOCATIONA(%) LOCATIONB(%) LOCATIONCOA) e
gl - L gy _.:
Alternaria tenuis 12 14% 0 % 13 R - i
Aspergillug flavus 24 27T 26 6% 5 &L 24
Aspergillus 15 18% 0 % 20 7994 24
LT : ]
- M L
Lm-ﬂu: Higel 27 33% a0 41% 21 23% i
Newrnipora crazza 0 0% 0 e 15 L5 _.!:;_:
Pendciilium citrinum 3 4% 5 TH S 5% i .:{:.
Rhizopus stolonifer 0 0% & g0 12 13% L
Saccharomyces 1 0% 3 % -2 29, B3
i Y
Table § revealed that the gills of Shawa from gero  Rhizopus  stolonifer and 2 .:- i
locgtion A have 14%dfternariz fenuis, Succheromyces cerevisee. Gills of Sheni: :
27l rpergiiluy  favas, 18%edspergilins from locatien B have zerd Alfernaria fenul -.ﬂ'«e
fumipanys, $33dspergills  niger, #0 36%edspergiilius e, Roﬁ}l_g‘,‘#ﬂ

Newraspora crazzd, AP eniciilium citringm,

Aspergilhesfiomipatus, 41%dspergilius mge_r?_‘{_‘f]_
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L dboarded. . for

.;.'--J||.r|,;-€“.rﬁll:??;?'.m ez, Wﬂﬂiﬂ?l'fm'r
i :-;-!w;:;agumhngrw and
CHICCAURIYCeR Cergyinge, Gills of Shawa
{u.... woanon € haye 14%dlternariarenuis,
Hodspergillis. _iﬁ!mus, 12 %dspergillus

Sumigatis,
16%Neurasporacrazza,
citrinum, MSaccharomyces cerevisae 1nd
13%Rhizopus stolonifer.

23%dspergillus

1M 70 Comparison of fungi isolates from the skin of Shawa from the three locativns

 FUNGLISOLATES  LOCATION

A (%)

LOCATION B

(%)

LOCATION C
(el

Vrerearia.tenuty P

- Aiperrilles flawr .
suigegillis niger -
SN CRamd... .
- -;HIE.;..-E i cif r _ﬂ' |-:“_ “._l
Biyzamus stolonfer
Sech dramyces

el T

ki
0
0
]
0
0
0

0%
0.3%

0%

0.1%

0%
0%
0%
0.5%

%

%
0.1%
C03%
_ 0.6%
0%
0%
0%

: Fm-:"’m:ﬂ.]nital the skin of Shawa Emm
\ikn oA - bas 2 Ahernaria  temii,
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