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Catfish (Clarias guriepinus) fingerhgs Fed Diets With 
Differently Fermented Sesme.Seed (Same  indieus) 

Qlukude Oyin and C.G. Onnegbu 
Deparhent of Wildlife and Fisheries Management. Ubiversity of Ibdm, Nigerirt. 

-CT 
An experiment was conducted to asw the Growth Res-e (GR) and Nutrient Wtiltation (MJ 

of dgerentb processed fermented sesame seed (Sesame indmm)  it^ the diets of Chias gmCVIepinm 
fingerlings. mee categories of Sesame See& @} (tm&hIIed, &hulled atzd prvessed) w e  
fermented al room tempmatwe. Thei phyiic acid m d  t m i n  wdenl were d e f w i n e d  pre m d  post 
fermentahahon Four die& were then formulated at 4#4 Cru& Protein Ieuel; Diet 1 (conIroI wirh 0% SS 
inctmion); Diet 2, Un&hlled F e r m ~ e d  SS 25% i~chioim); Diet 3 Mul led prmented SS 25% 
(liehulled fermented SS 25% inclusion), m d  diet 4 (Prepresgedfenn~d SS 25% inclusion). Thae 
diets were fed to the fiph at 3% of their body weight, two thes  &*, ffw 8 week Each rreahroent had 
three 13) replicates, with 10 individarulfih average iniiial weight of 1.62g. At t h  elld of the experiment, 
fuh carcms (whole bo&) were amlysedfor prmrimae composilion M t  showed hid fuh fed Diet I 
which is the control hod the best growth pqhormance and nutrient utilization values whilefuh fed Diet 2 
had the p m w t  values fbr thme pmmne~ws. ARlong the dflerentb fermented smme s e &  diets, Did 4 
had the best Growth Pqformame (GP) mrd Ntlptenl Uiilizatim (Nq) indim. l%e Specific Growth rate 
d he F d  Comrsion M o  qf Diet 1 wcre h e r  d SiBnipcltntb 4 0.09 dferentJom he 
fermented sesame seed bas4 diets white the protein intake of all the die& were nd significW& (P < 
0.05) dflermtfiorn each other. lk dehuIIed mndpreyrtwcd based diets showed appreciable h a w s e  
in GP md NU valum when compmed to other s a m e  seedfimtanted based diets- Tkb ohmarion w m  
adjudged to be due fo the reduction oftamin contentjbn 0.066% (initial) to 0.051$ 0.035 and 0.024% 
mpmtfve& und for phytic acid #om 0.248% (initiao to 0.236, 0.216 olad 0.187% in rurdehdied, 
&hIIed and P r e p r d  Sesame Seed (Pa) based die& respective&. Fermwed (PS) bared diet 
pedwmed signif;cmrl& (P < 0.05) best when compmed wifh other fmenied sesame seed &aped diets, 
due to the fact thatprepressing of the seedfrvtkm reducedth comemation of the mthtritional factor. 

Keywords: Fermented Sesame see&, C l m h  gariepinw, nutrient atilimtion. 

INTRODU~ION 
Rep-t of fish meal with plant 

proteins ehalicnge, tht qumy and m d o n  
of pmkins h m  plant sources which are generally 
lesser in their amino acid conpsition and 
palatability. However, plant protein is cheaper 
and more available than fish meal. Tbi opst 
advantage of p h t  proteins encourage the 
proctssing of crops to improve their nbtive 
vahse to (Dcew el al.. 2007). In oader to 
reduce tbe bigh cost of fish fead without 
adversely aE&g its quality, some m i d  by 
pmduct, bone meal and some plant pmteins are 
good alkmatives to use as ingredients in IT& diets 
(Ofojukwu and Kigbu, 2002). Plrmt oilseeds and 
their by-pdum u s d y  constitute a mjw 

swrce of di- protein within aqua feeds for 
warm water omnivorous, and habivorous fisb 
spais .  

Some of the factors which limit 
inoorpmtion of these plant ingredients at high 
levets in fish fkb are tow w i n  content, amino 
acid imbalance md pnsence of smti-nutritional 
factors (Wee, 1991). The preseacc of anti- 
n d t i w a l  factws had always been some of the 
reasons for the obaervbd remdcd growth 
( O b t e ,  1996). The inchision of plant proteius 
h e  a h  h noted to suppm g rmh  in f& 
speciw Eke carp ( H d  and Jauncey9 1990), 
bhe catW (Carl et al., 1992), tilapi ( S h h  el 
al., 1987) and C. gmiephu @dogun and 
Ologhobo, 1989). 
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Sesame Seed (SS) oontains ahti- 
nutritional factor such as phfic acid which e&er 
f o m  complex proein w binds with metal ioas 
such as dcium and maguesium inhibiting the 
absorptim of these imp&ut m i n d  (Gobi, 
1981). Phytic acid in SS is the main auti- 
nutritional factor M c b  has a great influence on 
mineral maihbitily in teteost fish 
(Mukhopdhyay and Ray, 1999). Hmver ,  
reduction in toxicity of such feedmi% may be 
reduced through processing (em& water exbaction, 
heat mahent) which inaetivafe enyme, 
( H d  and Jauncey, 1989) sigd?~afltIy (P < 
0.05) dt- in phytate conteat was observed 
w h e n ~ w a s ~ h w a t e r f i x 2 4 h o u r s a t  
mom kmprpre (Cheryan, 1980). Niha et al., 
(2009) m m a m d  thc &-antag= of fermenting 
feeds as ducfion in tbe b e !  of anti-ndmts 
within fed, improved bbavailability of minerals 
(e.g. P. Ca, ~i & a), io- in p&u content 
of lysine, histidine and methimine), and the 
bresrkdown of indigdble carbohyh&s. 

l k  fermentation mulkd in complete 
elimination of phytic acid in sesame seed 
(M&@py, 2001). It would therefore bc 
economical md heficial to Ijisb farmer if 
fammted sesame seed meal is bmpmbd into 
the fiph feeds without CuqmisIng growth and 
canversion efficimcies. 

MATERIALS AND METHODS 
Experimental dl& prepratioe 

Feed i n p i i d s  w m  purchasbd h n  a 
reputable feed mill Adom (Nii  Enberprises, 
Omgun, Ojo Road, h i a n .  The seame scad 
(Swarnm fndicm) which is the test hgredient of 
in- were purcb& from Bodija market, 
Wja, Ibadatl. 

Pmpamtloa of DehuW S m m e  Seed 
One kiiogmn of raw sesame seeds was 

washed, soaked and & b i t t e d  in hot w e  for 7 
mins (Olu lde ,  19%). The scald seeds were 
dehulIed by pounding in a mortar. The bull was 
sqmad from the dehuIled seeds though 
&atation. 

s t a n  at 95 '~  m a Iitre of water in au dumininm 
pot for 1 hour. The seed were allowed to cool and 
was rniI1e.d in a grinding mill. The g m n d  mash 
was smmed for aooiher 30 mins to a tempgatrrre 
of-98~audLaoldtdintothescrew~while 
hot md pnqmcmd &mu& a central cage lined 
widl cloth for 30 mins as d e s c r i i  by Olaktrnle 
(1 996). 

Fermentation of the n t  seeds 
'Ihree Cakgmiep of seeds were ftrmmted 

at room temperantre using tbe metfid d t s r i i  
by Soetarr and Oyewole (2009). The ht 
categmy is tbe dehulIed sesame seed, the seumd 
Is the Prepressdd sesame seed, while the third is 
the raw undchulIBd s- seed. 5OOg of each 
category were p W  in diffmt containers and 
~ w i t h w a t c r f b r 3 d a y s .  

Fermentation diets 
Four diets were fermented. A11 the diets 

wereformdakdto~0~taiD4o%~proteinas 
approppi.te for fhgerliigs of Clarim gmiepbnm 
( F m t i  er d., 1986). Diet 1 as Cmtml with no 
Sesame seed inclusion, while diets 2, 3 and 4 
contained 25% mclusian Iwel of Ferment4 
UndehuUea mSS), Famenu Wn&d 89 
W S ) ,  and Femented Prepressed SS (FPSS) 
respectively. Table 1, shows the ingredhts 
composition of the experiment diets m i n i n g  
40%aadepmtein. 

Experimental p d u m  
Each treatment bad replicates, 10 

tisb per replica&, with a mean initial weight of 
1.60g. .Jhe experiment was conducted for 8 
weeks. Fish were acclimatized to the 
exprhental system for 2 week before the smt of 
the a@ment. Fish w m  fed 3% of their body 
weight. At the st&rt of the experiment fish were 

weighed to he nearest 0.01g.  or 
i n t e r m a  weighing, fish were buk weighed 
every 7 days. The quantity of fsed fed w m  
ad* &er each weekly weighing ad fd for 
thesubqucnt* 

Prepmiion of the Pmpmwd Summe Seed 
Qhm 

Four kilogram of the m sesame seed 
was thomughb cleaned beforc &hulling 
manually by pounding in mortal. The M l e d  
seed was dried to 4% moisture, 4 cooked with 



Tabb 1: h g r d e n t  wrnpositioa o f a e  kperiment diets eootahbg 4036 c d e  proteh 

Ingredient Diet I Diet 2 Diet3 Diet4 
Fishmeal IS28 16.06 16.1 1 16.14 
Groundnut Cake MeaS 30.56 32.1 1 3220 3230 
S W b - W  30.56 24.08 24.15 2422 
FUSS - 8.03 - 
FDSS - - 8.03 
FPSS - 8.03 
mk 15.08 12.17 1 1.99 11.82 
Wheat offal 5.02 4.05 4.00 3 -94 
V imh peEmix 1.00 1 -00 1.00 1 .OO 

Mindpremix 1 .oo 1.00 1.00 I .OO 
Palm Oil 1.00 1.00 1 .W 1.00 
Salt 05 0.5 0.5 0.5 
Total 100.00 100.00 99.98 99.95 

Note: FUSS - Fermented U n M l e d  Sesame Seed, FDSS = Fernrented DehuM Sessame Seed, 
FFSS Fermented Prepressed Sesame Seed. 

RESULTS 
The result of the p x h a k  *is of tbe 

raw and the -tly firmenhi processed 
sesame seed is pmmkd in Table 2. The lowest 
crude ptem was ohwed m FPSS wbile highest 
was d e d  in thc raw d. The values of fat 
range h m  48.96% FUSS to 43.77% in FPSS. 
Cmde fibre mged from 1 l.lOD/olUW to 7.0% in 
FDSS, while Moisture antent ranged h a  9.62 
in FPSS to 533% in FUSS. Table 3 shows &e 
deiails of the proximate composition of the 
e x p e r h d  diets. The ether ex&a&s varied 
from 5.67% to 5.42% with b e  bigha in diet 4 
and h e  lowest in diet 1. The values of the nvde 
prokin rengod h m  44.62% in diet 3 to 43.89% 
indiet2. Crudejibremgedbetween3.4Wmd 
3.1% in die& 2 and 3 mpxtively. Ash varied 
between 13.5% aud 14%. The result of the 
prwrimate canpition of the fish before and after 
the expdmcnt was p m t d  in Tabk 4. Crude 
protein content of lhe fish before h e  experiment 
was 42.08%. At ohe end of the M fish samples 
fed diet 1 (0% sesame inclusion), bas the highest 
crude prateia eoattnt of 62.73% md lowFst. in 
diet 2 (FUSS inclusion) of 49.82% A 
comparison of the proximate com@tion of 
expimental at lhe begiuning and at the ad 
of the ~ & o w e d a n i n ~ i a r e n r d t  
pmtein, fsrt conten5 crude 6beq and ash conteat. 
However, them was a deerease in nimgen fme 
d v e s  of all the treatments. Table 5 shows 
h e  m e t e r s  abserved and recoded in the 
g m d ~  p f o m m c e  and nutria@ u W o n  of 

gwiepirms fingerlings fed with difkntiy 
fermented m e  seeds based diets and fhe 
mmt. l%e wee& c h g a  were obmed  and 

remrded Treatment 1 (PA Sesame mclusion) 
with initial weight of 1.63g and final wei&t of 
6.43g with the w e s t  mean weight gain of 6.43g 
hsd &e highest mean weight garin of 0.56. l%is 
was closely Mowed by treatment 4 (0.4%), 
merit 3 (03%) in &at otder. The bighest 
~ ~ t s t e w a s o b t a h e d m t i s h f e d d i e t  
1 (0% Sesame inclusion) wih the v&c of 2.57 
and lowest in treabnent 2 (1.65). There were 
'sigeiEicrmt differaces m the treatments (P > 
0.05). The Fed Convmioa Ratio (FCR) 
recorded for &h fed diet 3 (2.67) was higher hm 
those of diet 2 (2.50),4 (1.78), and 1 (1.19). This 
high K R  may be due b the fact h a t  &sh being 
au amoivore was able to utilize the FUSS at 
bhsion level of 25%. The Gmss Feed 
Conmian Efficiency WM highest in merit 1 
(3051) fo11owed by treatment 4 (18.89) hen 3 
(1531) and 2 (13.89). The reaswr for this 
obwmtirm m y  be amiited to the inability of 
CImim gmiepw to dWentty u i i b  the plant 
protein conmined in mame based dim. Tlw 
Protein Efficiency Ratio t.ecorded for fish fed diet 
1 (069) was highest a d  c k I y  followed by diet 
4 (0&3), &en diet 3 (035) slnd diet 2 (0.32). The 
disparity in the Ievel of PER recrrrdtd could be 
ati~?ibu&d ta the quality of protein in the diets 
k u m s c o f t h e d i f f ~ t l y ~ ~ ~  
inclusim. Grorrs Food Conversioa W i e n c y  
(GCFE) rauges h 30.51 in the m e a t  1 to 
13.89 in meat 2. h i n  intake was highest 
in treatment 3 (890) and h e s t  in treatment 4 
(7 31). Tbere was ao s m c a n c e  d i c e  h m  
the mans (P > 0.05) between haments 1, 2, 3, 
and 4. Tbe protein efficiency ratio (PER) ranged 
from 0.69 in diet I to 0.32 in diets 2. However, 



there was no sigeificaat deviation fmm them& howwer hatmat I ws significantly (P 0.05) 
(P < 0.05) in mmat 4 and tmments 2 and 3, fbm the other sesame seed W diets. 

Table 2 ~roxhate'mrn~oaftion of the raw and diirwently fermeqted -me d r  

Parametem ('4 RAW lW!3S E"DSS FpsS 
Crudc Rotein 23 -92 23 -72 22.84 21.77 
Fat 4825 48.96 46.93 43.77 
Crude mre 11.10 f 0.30 7.0 8.70 
Ash 620 5.70 4.4 . 4.95 
Moistrrre 6.69 5.33 5.71 9.62 
NFE 3.84 5.99 13.12 11.98 
Tannin 0.066 0.056 0.035 0.024 
Phytic acid 0248 0236 0216 0.187 . 
NIB: FUSS = Fermented Undehulled Sewne Seed, FDSS = Fermented Dehulled Sesame a, 

FPSS = Fermented Pqressed Sesame Seed. 

Table 3: Proximate CompsiWn of qterimemtnl diets (54 Dry Weight) 

Parametem (%) 1 2 3 4 
Crude Protein 44.32 43.88 44.62 44.04 
Fat 5.42 5.56 5.48 5.67 
C r a d t f l ~ ~  3.25 3.17 3.40 3.33 
A& 15.00 15.16 14.86 15.24 
W i  5.79 5.47 5.22 5.54 
NFE 26.22 26.75 26.42 26.18 

Table k C a m  Cornpasition of experimental Fkh before and after the feedhg trfab 
P a r m l ~  (%I Initial I 2 3 4 
Crude Protein 42.06 63.48 49.82 61.93 62.73 
Fat 4.71 8.94 63 1 9.80 8.73 
Crudefibre 1.00 1.10 1 27 1.16 1.12 
Ash 9-14 1328 11.1 13.07 12.97 
Moistme 3.82 2.89 3.78 3.44 333  
NFE 3927 1031 27.65 10.40 11.12 

Table 5: Growth Performance and Nutrients Ut ibt ion  of C&r&s g-us fed with 
differently fermented m e  seed (hameh&um) 

PAFUMETER 1 2 3 4 .  Meaa SEi 
Ex@nentperiads(days) 56 56 56 56 
Number of fish sbcked 10 10 10 10 
Mortality PA) 7 23 20 10 
M e  rate PO) 93 77 80 90 
~ w ~ ( p )  1.63. 1.64. 1.62 1 h3' 1.63 0.0 1 
Find weight (g) 6.45' 3.80~ 4.35' 4.83* 4.85 0.92 
Mean weight gain 0.66' 03 1' 0 3 9  0.48~ 0.46 0.11 
Mean weight @in per 
Day WdayY) 0.09" 0.04~ 0.06~ 0.07" 0.07 0.02 
Total % weight gain (g) 333.94' 1~3 .54~  189.06" 232.@ 224.86 56.8 
Specific Growth mte 2.57d 1.65~ 1.81' 2.14' 2.04 0.3 1 
Feed Irrtalce 2.61' 1 . ~ 2 ~  1.87~ 2.w 2.02 0.1 1 
Food Convefsion Ratio 1.19' 2.50~ 2.67" 1.78~ 2-04 02 1 
Gross F a d  ConversiQn 
Efficicney 30.51b 13.8P 1531' 18.89 19.65 435 
Protein Iatake 7.91' 8.04' 8 8.83' 8.42 0.53 
Fmteh EfEciency Ratio 0.69. 0 3 2 ~  0 3 5 ~  0.43' 0.45 0.14 
Note: Values m the same row showiug the same m p d p t  are not shif icmtly (P > 0.05) d i b t .  



DIS 
Remod of undesirsbIe compasitim is 

e s d  for the enbwment and effective 
UWW of p h  protein in animal feeds. 
Semnessedsusedfardietfimmhticmmlhh 
stndy .wat subjeckd to different types of 
processing methods to remow the d&hmtal 
mmpments such as mtinutritid factom, The 
anti-nukihd fictor, Caanin h m  sesame s& 
was Educed io c o n c e o ~ o n  h 0 . 0 0 6 %  to 
0.056. 0.035, and 0.024% in FUSS, FDSS and 
FPSS mpectively. Fennentatim of the di ikmt 
processed raw sesame seeds included the 
Undehulid, Deb* and hpmscd which 
m I t d  in thc reducticnr of the phytic acid level 
fmm 0.248 (Raw) to 0.236, 0,216 and 0.187 
mpcctively in the passed. 

The - composition of expmhentd 
fish before and a f h  dx exptdmmt showed 
gaeraliy, an in- m body protein, mde  fat 
md ash cmleml of fuh at ?he end of the 
experimea qlis sit@ fiuther mmkd that 
experimental dkts significmtly influenced protein 
a m s s  eompasition. Fish fed diet I (0% saame 
seed mclusiom),had the high& protein content of 
63.48% followed by those fed diet 4 (62.73%), 
diet 3 (61.93%) an& diet 2 (49.82%). This is a 
reflactian of the @ty of protein in h e  diet in 
term of amino acid com@tim and its 
adability to the MI as a result of the presence 
of the mtinulritid factors. 

Diet 1 f (W scsamc seed) had ihe 
optimum performance in tErItl5 of pmeat@ge 
weight gain, specilk growth rate, fod conversion 
md protein efficiency ratio, compared to FUSS, 

PDSS and FPSS dim wben fd to C p i q h w  
hgerlings. The inclusiPn of plant prateins bas 
been aoted to suppress growth in fish species like 
C. g m i e p h  ( B a l o ~  and Ol~ghob~, 1989 and 
Olukde, 1996). FI-fed diets containing FUSS 
hii low feed accqtahe. Tbe mason for 
low aocepCanr;e and cmsumpiio~ results h 
.poor flavour and m t y  of raw sesamt 
m%al I O h h k  19%). In addition. tb0 
~ o f f i s h f e d t h ~ ~ w a s d u e t o  
inmasing h e 1  of a n t i + ~ ~ o n a l  factor a&img 
from the 25% mchsion level of the d8cmtly 
fermentmi stsame seeds. This is m b o m e d  by 
the sigiihnt dccmse and merease in fish SGR 
and FCR respectively observed in this 
exp@eat. 

CONCLUSION AND RECOMMENDATION 
The Growth Pdixmance (GP) and 

Nutrient Unitikdian (WUI of C. g w i q i m  fed 
with differently fermented s~samc seeds were 
established in this study. Fermeatatim process 
using the local, eaditional method was &opt4 to 
reduce the rmthmkional factor present ia the 
d i i t l y  hated sesame seeds. The reds  of 
tbe ferrndon proctss showed a sipificant 
decresse in tannin and phJrtic acid content in the 
treated s d s .  It was wident at the end of 8 
weeks fding trial that i c W i  of fmmtd 
uudehulled sesame seeds (FUSS) mwd pow GP 
and NU in the MI fed, However, the 
f e r m d o a  of WEr sesame Scds 
pehulled and hpres=I m) perfwmed 
better when compared wi& otber fermmted seeds, 
due to ?be fact that p~pressmg of the seed fmdm 



- 
reduced the urncentration of b e  anti-nulritid 
factors p-t in these diets. 

Thisstudya!soprovidesbasisforfwher 
research into a kt&r processing method of 
moving tfie mtinutritioaal h r s  by 
fermentation. B e s i  the digestibility of the 
differmtly fermented seeds by omnivore l i i  
Chias gmiepinus shdd also be mv~tigated 
w-hile h i s ~ l o g y ,  senun biochmktq and 
baemat~lo~ analyses &odd be d e d  out to 
invegtigak? tht assimilation of the nutrients 
contained in the fammted sesame seed. And also 
more fcbding trial needs to be carried to 
determine the optimum inclusion level of the 
Fermented Frepressed Scsamt scads. 
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