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I 

In this study, the effect of walnut leaf w) and onion bulb COB) residues on tissue haeteriology of 
~larlas'~arle~inus juveniles by dircary intake wa$ investieted, Nine experimend diets: control (a), 002 
(0.5%), OB3 ( 1 .Ow, OB4 ( IS%), 085 (2.0%). ~ i 6  (0.5%), WL7 { 1 .OX). WL8 ( 1 3%) and WL9 (LO%) were 
formulated and replicated thrice at 40% crude protein. Fish (mean weight 7.4k0.02g) were fed mice daily 
at 3% body weight for 12 weeks. Mkrobiolagic$ analyses of water and fish (skin, giI, intestine and liver) 
and organ Index (liver, spleen, kidney and heart) were Investigamd. Data were andysed using descriptive 
starlstics and ANOVA at  p=0,05. Resula of e'tembacterlacea and total viable count ftom this study 
revealed that bacterial loads on the water and fis \ of the experimental tanks were more affected by A c e p  
and T anpphomm than the control for 4.8 and 12 weeks and wem signiflcandy different (PeO.05) from 
the comrol,The values decreased In wetted &ups as the lwels of inclusion (0.5%. 1 I .$% and 2.0%) 
increased and as the months increased.Alsa OF index showed h a t  h e  liver, hearr Wdney a d  spleen 
were not significantly increased in all the treat+ groups and the convol,The results sumst that walnut 
leaf and onion bulb msldues Inclusion in the di of Clarias gariepinus could be a potential, less wpensfve 
and promising di%tary supplementation that wou d positively influence growth, reduce and prevent b a a  rial 
inkdons In flsh culture. 

t I 

Kepnrds: microbial load, d,w?lnut leaf, onion b&b. Clarias priepinur, bacteria 

CEFFET D'UN APPQRT AUMENTAI' E DE RES~DUS DE FEUILLES DE NOYER 
(TETRACARPIDIUM CONOPHORUM) I T  DE BULBES D'ONION (ALLIUH CEPA) SUR 

LA BACTERlOLOGlE DESTISSUS DE CLARlAS GARlEPlNUS JUVENILES 
I 

Tiwe courant : C h n n p h e n ~  bact&riolog/quer dc Clrrias priepinus 

La prhsente b d e  a examine I 'ekt d'bn apport alimentalre de rhidus de feuilles de noyer (WL 
:walnut leaf) et de bulbes d'oignon (00 : onion Bulb) sur la bacAriologie des tissus de Clarias gariapinus 
juv6ntles. Neuf rkglmes expbrimentaux - tkrnotn (Ox), 002 (0,5%), OB3 (I  ,O%), OB4 (I ,5%)+ 085 (2,0%), 
WL6 (0,5%), WL7 (1 ,W), WL8 (1.5% ) et WL9 (2,0%) - ont M @pares e t  rbp4tQ rrois fols avec une 
teneur en proJines brutes de 40%, Des poisions (poids moyen 7,4 f 0,02 g) ont kt4 nourris i 3% du 
pdds corpoml deux fois par jour pendant I2 semaines. Des analyses microbiologigues de I'eau et des 
polssons (pau.  bnnchles, inrestin et foie) ont e effecwbes, er I'indice d'orgner (foie, rate, reins et ca.ur) 
a kt& i r u d i l  Les donnbes ont i t 4  analysh I'aide de stadstiques descrlpdves et de I'ANOVA i p = 0,05. 
tes risultats du denombremenr des entemba+riac&es et Ie total des comptages viables de cem Bcude 
ont rb4Ie que les charges bacdriennes sur I'eau et les poissons des hssins exp6rimentaw one & plus 
affedes park cepa etf.conophorum par nppprt au groupe tho in  pendant 4,8 et 12 semaines ec &talent 
significadvement diffh-entes (P <0,05) de celles du groupe tho in.  L t s  valeurs ont diminuh dans Ies groupes 
mi& au fur et i mesure de I'augmenmtion de't niwux d'inclurion (0.5% 1.0% I.S%,et 2.0%) st des mois. 
De plus, t'indlce d'organes a montri que le foil, h cocur, les reins et la rate nuanlent pas significariwment 
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I a4gmentB de volume, que ce soit dans tous leslgroupes mi& ou Ie pupa dmoin. Ces rh l t l t l  pomnt 
i cmin quc I'lnclurion de Aidus de feuillar de noyw r de bulbar d'olpons dans I. *me dhmmire 
de Clarias gariepinus poumit h e  end@ ymme une supplhentzdon allmenaim potenddle, moins 
cokeuse et pmmateuse, capable dwoir une ipuenEe positive aur In cmlssance,de rCduin r de p r h i r  
la infections haddennes h s  I'devage de p issons, 7 

Introduction I Walnut l a f  and onion bulb as plant 
1 
I 

immunosrjmulants could be consided as 
The main -1s d aquaculture ind my immunosrimulants in cultured fish as they 

are to oprimhe growth and to produce pi&- possess high antimicrobial and anribamrial 
quality fish, The outbreak of diseases effects (Ajaiyeoba and M a r e  2006, Aw and 
farming is a maior obstacle Onyeagba,2007).Thls study was wried outto 
this brought economic loss evaluate the possible effect of walnut leaf and 
The high susceptibiliv of fish onion bulb residues as potential antimlcrobis 
rnpid spmid of d i s ~  in in the Crming of C M a s  priepinus 
fish farmers to concenvate their effo 
maintaining fish against infectlous di Makerids and Methods 
in o h  to achieve sustainable eco&rnic 

Onlon bulbs wlere purchased from 
Nigeria. Walnut leaf 

at Oka -Akoko, 
at the 

assaciated with the use Extraction of Plant 
management should 
emlronmenml-friendly, prerentative m 
such as the use of Irnmunosdmuhnts. Onion extwcclo~ 

The onion bulbs were washed with 
and allowed to air dry at ambient 

The exvattion wks carried out as 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



T h a - E # k u a f W a h u t ~ ~ ~ C o ~ ) L w f ~  n ( A t h n W a J l h b R a P # u a o p n P R a T % r u a ~ C h o n f c r  207 3 4-*- 
powder was s o a m  In 100ml of 80% methand containers it room temperwre to p m t  
$r 72 hours. properly mixed with r n a h n ~ l ,  mould formation undl &ired. 
f i M  using a sterile muslin cloth after which 
the m c t  was obmld.The midue vmj ai - Mkmbiological analysis. 
dried and stored at 2S°C until requid. i Water samples from the aquaria were 

c o l d  monthly In sterile giass bottles. 
Media inparation Peptone w e r  0.1% was used for serfal 

All media used were pre diludon. I ml of water sample was added to 9mt 
according to manufacturer's sterile p e p n e  mtw to 10- 1 and then dl!& 
f o l k  to I Mi Each diluent (I ml) was p u d  In two - MacConky agar: This agar Petri dishes; one recehd phm count agar for 

by suspending 52g in I live of distill& total beaerial count urlng the pure plate count 
water. It was brought m boll to dlrso$e method according to the rtandard methods 
completely then sterilized by outQdaving pt for the mmtnadon of water and waswwater 
I2 1 OC for I 5 minutes. I (APHA, 1985). the second Petri dish received 

- Nuolent agar:Thlr agar m s  prepued MacConky agar for rod cdiforms count 
suspending 28g in I Ilm of di l led  wayr according to Hitchins et d., (1995). Petri dishes 
and then sterilized by autodaving at 12 19C were gently mpped on the sides for a few 
for 15 minutes. times. Pevi dlsh for total cdlform count and - Mueller Hinton agar:This agar was prep that of the dishes of toral bacteria! count were 
by suspending 36g in I litre of distill tncukted at 37OC for 24h. 
water and then swrilized by audaving a t  i Flsh samples (skin, liver, gill and 
I2 l OC for I 5 minutes; intestine) were collected monthly during - Nutrient broth:ThL broth was prepad the experimenml M o d  for bacoeridogical 
suspending 25g in I iitre of distSIl8d wa r aminadon with through asepsis. In 
and then serlllxed by a d a v i n g  at 12 1 C accordance with the Amerlm Public Health 
for 15 minutes. 1 Assodation, ig  of fish sample was gnined in - Peptone water: Th is  was prepared 9ml sterile peptone water In the mortar, I ml 
suspending 15g In I lhy of distilled of the suspension was d i l u d  by peptone 
and then sterilired by autoclavlng at I2 IF water rer 104. Each dllutnt ( I  ml) was poured 
for I5  minutes, in m Pew1 dishes; one mcemlVBd plare count / agar and the other received MacConky agar. 

All these media were allowed rn The Incubation period was 24h at 3X.Afrer 
after sterilbtion to about 45% before incubation of water and fish sample dishes the 
inw Pewi dishes. colonies wem counrsd using colony counter, 

Toral viable count and enterobriaeea WM 
Prepamtion of Experimntal Diets determined, dre result wwe expressed in 

The mean proximate and log,, CFUIg for water and fish, 
the -1 mental diet was 
15.3% ether met, 15.7% ash, 7,4% moi 
and 20.9% NFE. Nfne exprimend dl- 
prepred by incorporating walnut leaf Three fish from each experimental 
onion bulb residues at the foliowing inclusl F n treatment ""'" were killed mpld cervical 
I d s ;  0 (control), 0.599, . I  .O%, 1.5% and chopplng and wd&ed.The Ilver. kidney,in#sdne 
respedwly. Feed lngredianto such as and spleen were re& and weighed and 
soybean, malxe, starch, wgemble oil, the avenge was calculated. More-, the 
phaphaw (DCP), and hepettosomadc and rplenoxlmptlc indlcu were 
premix added and calculad according to Fox et a!., ( 1  997) 
mi& thoroughly tn a mtxer. Water 
added and the resulting dough pelletmi. Organ-somatit index = [ o w  weight (g)- 
pell- -re sun dried, and stored in aiwt weight (glj x 100. 
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T d e  I : Enterobacteriaeea and total v i d k  counts (tog I OCFUlml) of warn samp!es m t e d  with 
onion bulb and walnut leaf I 

Tnmbnent 4 Week 8- IZWaeb 
Enterobacte- Totat viable (~nter~bscta- foal viawe E m e r o b p ~  Tod viable 

WLP 454k 0.05~ 55e 0.00~  i 4.18* 0.02' 4.7& 0.w 4 , m  0,0111 ' 4.65f0.02~ 
Mean fdlowed by the same leaer is  n 4  signHjmtfy d i  @ > 0.05) 

Tabla ZP: Entemhacteriacea and mgl vl ' ble counrr (log I OCFUlg) of Clarias gariepinur t read  
with onlon bulb 
Trsatrrwnt Ftsh sltsr 

1 
4Weeks I 8 Weeh 12Wmb 

htembac- Toml &k Emrobace Total viable En- T d v *  

Liver 3AOkO.02' 3.m .04' 3.7& 0.05' 3.77* 0.001 3.62M. 10. 3.6& O.OSd 
Glll 

1 
3.72k 0.02' 3.- -02' 3.bBt 0.0h 3.9 l f 0.05' 334f 0.0 1 3 . e  083' 

Intestine 3 3  1 t 0.0 11 3.77f .OP 3.77jr O.Wf 3.74k 0.W 3.42M.W 356k 0.0 Id 
083 

s 
Skln JASSO.O~* 3.76 a0. 3 5 9 ~ 0 . 0 1 ~  3.nko.w 3 . 4 % 0 ~ 3 ~  3ba0.w 
Liver 3 M . W  3.67TW 4. 3.Hk 0.0 1' 3.7 12 0.W 3.43t 0.0Id 3.6% OD I. 
Gill 3.62*0.W 3.M .W 358M.W 3,6& 0.0t4 3.1 I*  0.0+ 3.44t 0.01' 9 
Intestine 3.65k 9.09' 3.69q.0 1"3,61 f 0.02. 3.682 0.03' 3.Wf 0d0d 3.40f 0.05' 

QB4 ! 

Llver 35 1 fl.05d 3.62+$.01c 3.46k0.02* 3.57M.W 3 . 3 B  0.076 35% 0.03' 
Gill 352M.0bd 3.6 I fR02* 3.42fO.M' 359t 0.0 1 ' 3 d 9 i  0.0 I* 3.2h 0.W 
lnrcrtlne 3.54M.OI* 3 . 6 9 4 0 1 ~  3.50M.016 3.Mt0.02 3.13tO.W 3.3W0.0Sa 

oes i 
Skin 3.48t O.OF 3.49f p.02~ 3.39M.Mb 33ASk ODab 3.1 8t0.00 3.46* 0.00 
liver + 3.46i Om 333f p.OZb 3.3&0.03c 353i 0.1 3C 3.28M,OP 3.4 I 2 0.W 
Gilt 3.40iOPZt 353#.03c 3.33t0.0Ib 331f0.02c 2.81*0.W 324&0.02b 
I n m a  3,#*0.Md 3 . 5 4 , ~  3.420.05' 3.5%0.01d 3&t0.lCP 3Jlf0.0lc 

Keyx M m  followed by the same letter is nok significantly d i m  (p > 0.05) 
1 
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~ ~ r 4 - I r ~ ~ I W o l d p - ( - ~ I & I s - o n r h a h - w ~  709 
0 -Go+- 

W e  2br Enterobpcpri- and tom1 viable coum (log I OCFUlg) of d arias gariepinus treated 
with walnut leaf I 

Skln 
Uver 

Gill 3,605 0.0 1' 3,6* '0.07' 3,57a.Md 3.66M.00' 3.3 1 M.03f 3,SbM,03' 
Intestine 0.02 353tiwlr 3 WM.OI. 3.48M.OP 3.39aW ' JSMO.OI~ 

m7 I 

S#n 3.46kO.OF 35340.08~ 3.4tfi.Olb 3.Mk0.02~ 3.3220.W 35tHlX12' 

Uver 
Gill 

Skin 3.35t 0.07 3.4 0.0IL 3.33*0.02L 353M.096 Zm0,Ot' 3.24M.W 

. 
P 

3.20*O.W 3.3SFO.W 3.16a.08 3.33tO.W ZS&O*Ol' 3.28d.W 
Gill 3.041 0.0 1 ' 3. l i/t O.OP 193k0.07' 3&6k0.038 17W.03n 3Au0.028 
Incesdne 3.18f O.OP 333M.03 3.1 I k0.0Z4 3.45M. l 9 2.P8tO.W ' 3.23M.W 

Kayr Mean followed by the  me lemer is +t signincandy d l h m  @ > 0.05) 
I 

TaMe 3: Organ index of Chrias gariepiius mared with onion bulb and walnut leaf residues 
lha&mento Liver I Spben w n ~  Heart 
con&l 0.007*o.w I 0.00ao.o I' 0,OMf 0.w 0,00~0.0 I* 
082 0.00850.0 1 * 0.002f0,O I 0.003M.02' 0,002fiO.~ 
083 0.0 1 1 t0.W 1 0.002k0.001 0.002~0.02' 0.002iO.W 
OM 
OBS 
WL6 
WL7 

WL9 0.007f 0.W ' 0.00250.0 I' 0.005*0.0 I* O.DO2kO.O I ' 
Mean followed by the same lwoer is inot signitlady d i h t  (p * 0.05) 

I 1 
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210 MbO$Ob$3FE,Gnk@BO a d O p h 5 f  

Satistiad Analysis by k cepa and T cam phorum than the control. 
Bacteriologial charads t ics  and Also, h e  enterobacteriacea and total viable 

organ indices resulting from the experiment count In water sample for 4,8 and I2 weeks 
were subject~d to one-way analysis of variance were significantly different (P<O.OS) from the 
(ANOVA) using SPSS (Smdstical Package for control, The findings of this study agree with 
Social Sciences 2006 version 15.0). Duncan's the work of Shalaby et al, (2006) who o u n e d  
multiple mnge test was used to compare decreases in bacterial load of water fed O 
differences among Individual means. .nilodcus on garlic and chloramphenlcol a t  

different graded I d s .  The report of Sugita et 
Resuits 01, (I 989) was in agreement with the present 

work. blower, these results contradict those 
Microbiological Analyses of Water and of Al- Harbi and Uddin (2003) who reported 
Qadus Garieptnus that counts of tog1 viable bacteria were in the 

The results of Enrerohcteriacea range of 3.74 - 3.38 log,, CFUJ ml in pond water 
and total viable counts of water samples and without any treatment; these value were lower 
CIarias prieplnus (skin, Liver, i n M n e  and gills) than anembacteriacea in h e  con& of this 
fed diets containing onion bdb and walnut leaf present w r k .  Also, Nedoluha and Westhoff, 
resldues are preseneed on Tables I and 2. (1997) reported 6.80 log,, CFUlml for fish 

growing water in tanks with a stocking density 
Organs Index of Cladas Garlsplnus of 3g fishl I; these values were higher than the 

The resulo of organ index were one obtained in this present study. 
presented in TaMe 3. Howlever, the results of tad viable 

count (TVC) from water with C. garlspinus fed 
Discussion diets with onion bulb and walnut leaf residues 

were lower than the water from the control. 
Results of these findings show that TheTVC in this present surdy was lower than 

enterobacwriacea fn water was higher in the that reported by McKeon et uL, (200 1) in pre- 
mnml than the treated groups fed dtets filtered water of recirculating systems (106 
condning onion bulb and walnut leaf residues. CFU1100rnl), but in f i lmed water it was 4.20 
Thevalues decreased in all t h e ~ o e d g m u p s  IogtOCFU1100mlwhichalso~witSlresult 
with inmasing inclusions of the midues in obtained in 8 m k s  and 12 weeks of the study. 
the diets. The control diet recorded highest The antimicrobial effect of walnut 
entembacteriacea for 4 weeks, 8 weeks and leaf and onlon bulb residue In diets led to 
I2  w e b .  The lowest enterobacteriacea reductions in the microbial load of water of 
was recorded in OB5 in onion bulb residue experimental mnks and inhibited the growth 
treatments and WL9 in walnut leaf residue of microorganisms or pathogen'ic baeterla chat 
treatments for 4 weeks, 8 weeks and 12 weeks. result in infection of fish. Enterobacteriacea in 

Toral viable count (TVC) from the skin, liver, gills and intestine of C. gariepinus 
warn bf Clarias gariepinus fed onion bulb and on convol diet were higher than the treated 
walnut leaves showed that the W C  was higher group. The lowest enterobacteriacea was 
in the control diets a t  4 weeks, 8 weeks and recorded in OB5 in onion bulb residue 
I2 weeks and the lowest lVC was recorded treatments for skin, gill, liwr and intesthe at 
In OBS in onion bulb residue treatmenEs and 4 weeks, 8 weeks and I2 weeks and WL9 in 
WL9 In walnut leaf residue treatments for walnut leaf residue rreavnents for skin, gill, 
water at  4 m k s ,  8 weeks and 12 weeks, liver and intestine at  4 weeks, 8 weeks and 12 
The value of lVC obrained from the present weeks.The values deereased in w e a d  groups 
findings decreased in all the mated groups as the level of Inclusion (0.5%, 1.0%, 1.5% and 
with increasing Inclusion levels of the residues. 2.0%) increased and as the months increased. 

Results of werobacmhcea from this Moreover, the result of TVC in skin, 
study revealed that bacteria load on the water liver, gills and inwstsne of C garitpinus of 
of the experimental tanks was more a f f d  the control was higher than the onion bulb 
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m ~ 0 f ~ 1 r ~ ~ ~ L c a f d O n k n G A Y k m r ~ 1 M W u a n h T l w u s ~ ~  211 

and walnut leaf residues and TVC In skln, nil, Qf-*lwnJI# 
In condudon, since antlmlcrobhl 

liver and lnrerdne was highest in the conk1 
dim at 4 weeks, 8 meks and 12 weeks.The 
lowest TVC was recorded in 005 in onion 
bulb resldue ueatmentr in skin, gill, liver and 
Intestine at 4 &, 8 weeks and 12 weeks 
while the lowest TVC was ~ 0 r d d  in WL9 
In walnut leaf resMue treatments In skin, gill, 
liver and Intestine at 4 weeks, 8 weeks and I2 
mks. 

The values decreased In m t e d  
groups as the levels of indusion (0.5%, 1.0%. 
1.5% and 20%) Increased and as the months 
increased. The findings of ent~robaaeriacea 
from this study revealed that b a d a l  toad in 
sWn, liver, gills and intestine of C. gariepinus 
fed A. cepa and T. conophorum w m  lawer 
than the convol .  E n t e r o h a m r b  and tom1 
viable count of (skin, liwr, gill and intestine) 
for 4,s and 1 2 w k s  were significantly lower 
(Pc0.05) than the conuol.The reason for this 
might due to the presence of antimicrobial 
properties present in walnut leaf and onion 
bulbTmaunent with conophorurn wis more 

effem of walnut leaf and anion bulb Wdue 
resuld  In reduction in mkroMal loads of 
waw and fish the indusion of these plan6 as 
a replacement or additive in fish feed could aid 
p d u a i v l t y  in aquaculwm Indusvy.Their use 
in aquaculture industry is safe since they are 
highly biodegradable and do not have any side 
&em (Blumenthal et a ,  2000) such as drug 
resismnce that h m  been generally reported 
in synthetic antiblda. 
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Jwmal of EUodmology Vol. 5 (u), pp 2322-2325 

effecdve in reducing bacteria in skin, liver, gills 
AL-Harbi A H, Vddln N, 2003, Quandmtlw md 

and intesrine' The of lNdy in qln,itrtive rw&er on Ron of hybrid tibia 
agreement with the work of Shalaby et a!., (Oreoehmmis nilotlcw X 0. aurws) cultured 
(2006) .where there were low value in muscles &,, ponb in Sludi hbia ~~~~l~ 
and intestine of 0. nilorlcus fed Alllum sadvum Resources, 34,434 
and chloramphenicol on different mded 
levels. %hby et 01.. (2006) that American PvMc H d l  Purdzition (APHA) 1985. 
coliform count from the intestine of fish fed Standard Mathods for the bmlmdon m t e r  and 
garlic diet was 4,78 - 5.69 loglO CFUIg and Wsmmm, 16th EdMon. M s h i w n :  ArnerScan 
in fish fed on chloramphenicol diet was 3.48 - Public ~~ A s ~ ~ ~ ~ r  Mw Works 
5.45 log I0 CFUlg this report was In agreement W a d o n f  wter Pollution Control ~~~, 
with the present findings, 

indices-shd that the liw, 
heart, kidney and spleen i.e. the hepatosomatic 
and splenowmadc indices were not 
signlfieanrly Increased In all the t r e a d  groups. 
This finding agrees with the report of Ana 
and Abd-El-Rhman, (2009). Fox et at, ( 1  997) 
r e p o d  that the organosomadc indices are 
indicators of kith (hepatosomatfc indw and 
splenosomatic index) which could be used eo 
predict the health n a t u s  of fish.The findlngs 
showed no mces of oedema and high variation 
of the intestinal organs, the inclusfon of walnut 
I d  and onion bulb in the diet of C, gariepinus 
could &erefore, be considered safe and non- 
toxic for consumption. 
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