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Ahdr;ltl 
d l  R - I ~ ~ J  J . l . i / i ~ ~ , ~  r:u.it$ rlrrs rf~itI~tt'tL.cl i ~ t  g11r.x~ futtk,~ 1~111 Jlrw$iJe CIuriur g ~ ~ i e p i n w  to exu~ninc dte 
t!@ct.~ ~{ptrtic~i t~mi  I O ~ L ~  ~ c y ~ l t ~ ~ ~ c ~ t ~ c t r t  uf)i+vht~wd ~ i i d f  A-CAWII~~~ ~m*d cuke j~rotcitr. Five semi-pttr@ed 
, i , t~~ tL ' r  ~ p * u  11 I t lit,~~,v (1, I / ,  Ill, I I*,' I" co~#l(lil~ing 4311% ~?t~iifeitI) nnd i.vt)culoric (3.9 Kcaf gross enar&& of 
(&:I# t l i ~ b t )  JI-L.I+~! j i l l ' l ~  I ~ I I Y I ~ ~  I11 cvr~ ~ l i r i i ~  wlrying ~ C I ' C ~ ~ I I U , ~ ~  I$ 0%, 22556, @%, 75% u ~ d  100% EP~WI'III 

edvttrrc-tt*t/ .rr..rrt~~~lre cake irt r?~~~l~rcet~~utdfi~~'Ji.cI~t~ icmul. U i r  J (Wfi St..F~fIilt. s~wd cake prorein) ivas tiw 
~ti~#trt~l.  . ,Vj~t~!/;c 8ri11v11~ r(11e {SC;iQt .fi>mi L * ( I I ~ W ~ ~ O F I  r~~f+v~(iTl?) un8 pmfei)~ cflcicncy rulio {f EN 
IWPC I I ~ I ~  .tjg~l!ficnr~iht ~'/iJJcre~~t (1) > (1.fl~)fioh i!ikt,~ I,'II, / I / ,  /kt in ~~wig!rt pi11, SGR FCR and PER 
Y k  I'CLSIIII.T {IJ. this ~ t t d y  QII&~ES/ Il~nt sesrriigsceti caki &nm! I ~ f r r l l y  keflme fthrncd iia diets for 
C r p i ~  h~ullw. o 25% I-epfucen~elrt ifftshnre<d by sesotne .ss~zd~ke will give sirnilor 
WI1, FCR orrrl PER M ~ I I  cotnpcr~ed to an nlJfisIrnwa1 diet, hii w fnuttd IU hZ? richer in rnerhionitx 
tntJtwgi)~itl~ 
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co~npu~lc~i~  of  rhc fccds of most cuhurcd Iish spccics. Fish fccd cq~~stitutm 
nl>eal lil)% of 111c in1111t rciinircd Ibr high fish prudttclion L at! aq~~acahtlml system. UnTofliina!ely, 
fi41nenI is very expe~aivc in Nigcrin hccansc kigei-ii is IIO! a fish prudtichg ca~*ntty(FAO; 0992). A 
16111 or fis1111t~iil in 1995 cost W 17,I),Q00 (5 1,500), i?elkcc ilierc'is need tu scck Ct~r nltcrnntivcs twrsdltcc 
?lu cost or l isl~ fccd pmdt~diq~ or aeck a~bstiilcs. Ph!?L protci~t fccdslum sudi as C O I I O ~ S C C ~ ,  

roybca~, grn11nl1111,t ond su1lflotv.;1. uakcs llnvc hccn inco~~oraicd into fir14 dicb to replace Ule fishmeal 
umrpnncais ((lrnpp t.r at.. 197{s;; Robinson ci at., I98 1; WIrlSrce qqd Stickney, 1981 ; Bdogun and 
Ologlw~bo. 138tl; t lussain und ~ijut~ccy, 19H9), Soybcan meal is the ~ i~ns t  iVidcly uscd'pfimw plant 
wlcin srlulrl: in many TIsI~ dic!tsr(l,ovcll, 198S), .flowever, fish growth was reduced when dim 
contddng soyhcan meal (totally +p lo~ i~& i i s h c d )  were fed to tifapia, Otrochromis mmsa~bicus 
  jack so^^ c..r rrl.. 1982). Otla possible rcnson ror this decreased gruwh is 1hc aetivity,of pmtgasc 
iriltibitots iri el11 Jc st)ybcai~ ttncal and umino acid i!nbnbncc { ~ a b ~ ~ w s k i .  turd Karak, 19?9; Wilson 'and 
I'ac, 13R53. I I 

I 

C~IIIIII~III  111atll pro~cit~ li:cdsfufk hevc rcccnlly hcori~c expensive and scarce duc I& tficir 
l~ i f i l l  i l ~ t t i t ~ ~ d  is ilnirn;~l lccd ?nd invttficcnt prtrductio$~ lcvcl. I lowcver, sontlrc seed cdke i s  not ' ' 

uhl~mt)nly ascd ns animal fcccf ingredient; and has autritivc poicntials as a Iccd~lulf in diets for w& 
waler f ish spqcics (Hossain atid fnuncey, 1938). Shame seed cake is known to be rich in melhionine, 
el a~nillo acid bckkp, in mast plant pro!cin fcedst~rff and its i~~corpont io~~ i ! ~  fish dicts has bccn little 
invest igatcif. * ' I l l is  .study was Ibcrdlore ctcsigneil to invtsiigalt: the pakial, and 10131 rrplaccmcnt .of 
fist~nlcal with scsarnc seed calic i t 1  d ~ e  dihs or CIt~rirr.~ K~riepkr~,r  juier: i1es. 

Materials :tnrl hletl~ods 
E~*pcrI~~r?ntnl rAw 
'Ihc tisln~cnl i ~scd  vjns iho bmwa rncnlwden type d(ulated by I~nulo's Agricultural ~htc~~risks of Hull, 
Englat~d. Ilie soIvent-extracted scsmle sccd cake was prcpmd by running 500 rnl of petroleum ethcr 

1 



(13.P. 6045O C) ll~rnugh 2 kg of p~-~rcsscd  scsalne sced iu sc~critl s1:lgcs. Tllc rcsirlunl solvcnl wns 
rc;~~ovcd Iry dryinb dm ,flour in co~rvci~iiot~al ovcn nt 60° C fur orlu hotir. 

Five semi-pu!i[icd isoniIrogenous dicts ware + f m u f  ~ c d  to contain vaiying Icvcls of solvcnt- 
cxtractcd scsanle sccd cake (SSC) as replacement for ktl~nenl (FM) nl W1, 25%, 50%, 72% and 100% 
(~nhjc I ) .  ' In preparing thc dicfs, dry ingredients were first n~illcd lo small pnrliclc sir= ard paqscd 
ttlrruqll n 251) t11i11 I I I C S ~ ~  sicvei Ingmlictits were dtorolgiy niixcrl wbli tllc ndditiw~ c t f  rlcnr hoilittg 
wnicr (alOo C) 10 fur") a hon~o~enous dougl~. . ~bo'rnixturcs rverc passcd ttlrougtt a thirlccr wit11 0.8 
ltlm diamekr die to produce "sjk~ghetti-like" stnnds which wcre stcnrned for 15 minure! and drid at 
GO0 C Tor 4 hr in n Gntlenkamp convcnti~lal ovcn. The produck wcr&, bmkm up into srnsllcr pcllets 
and packed in polytl~cne bags, and immediately storcd in a dccp frcczcr !-I 8' CD until fed. . 

I ' . 
Tfibtc 1. Feed formulation (dl 00g) and praxirna tc cornpositon 01 expcrit~lcntal dicls* 

' 1  

Dieis 
Ingrcdienls 
1:ishrncal . 

Sotvcnt cxtracicd scsame cake 
Cod livcr oil 
Corn oil 
Mir~cnl pwuix . 
Vitamin prcmix 

CMC 
Chroinic; oxidc 

.? - 3  ' f i  

a-Cellulose 1 1.47 9.69 9.69 9.69 

NuWicn t conletl t (dry mat:cr) 
f )ry tl~attcr ' I '8$.70 9..1 87.12 92.06 88.15 89.89 0.34 
I'rotcit~ r/) ft 42.9 1" 41.05~ 40.8 1 3 3  37.8T 404 1 2.02 
Lipid (%) 10.13 1d.40 9.60 1520 16.00 1227 0.07 
D.E. 3.70~ 3 . 9 0 9 0 1 "  4 . 1 ~ ~  2.9h 3.94 0.20 
P.E, Ratio ' ;B 

- '2 115.97 IOSJ6 161.77 9.1.92 YG.12 1O2.h 
I 

Chromic oxidc {K) 0.47 0.5 1 n.46 0.48. 0.4 6 0.46 
Ash (?A) 14.77 10.98 9-62 8.80 8.83 10.34 

Crude fibre (%I 680 4.00 2.00 b.00 12.00 Ii.00 
NIX 24.72 33.06 37.81 30.13 24.84 30.51 

CMC = Carboxyl mctl!yi cellulose (DindciJ 
r 

P r o i n  contents of the diets wcrc dctermiend by tllc micro-Kjtldahi nlcth~d (A.O.A.C, 
'. 1991). Crude lipid was dcternliend by Biigh and Dyer technique as modi1ied by Hinson and Olley 

(1 9G3). DigariMe enetgy (DE) was estimated fom tlie d i e t i i  iilgredicnk as cstoblisl~ed for channel 
catfish (NRC, 1983) which is a relatcd,spcies. - . 
f i~r i rnmtuI  tanh andfish 
Tlrc Reding trial 'was conducted in 40.5 liirc gtrss tanks (30 x 3Q x-45 cm) filled with water. 
Undcrgravcl filters were insl!~llcd in cncll of {he tanks to mmove the pnrticl~latc mntcrials. Co~tinuous 



SSS;~~I;C sccd wk c is irplaccrncnt lor fisl~lncal in dipts fdr Clnrivr iPriePimus 

ncmtiot~ was pst!vidcd hq: a cc~ltml r)ir canlEressw through air stones and 90% of water in thc aquaria 
was cxchntigctl kvcry wvcck h i  rcp~;lceb wiih prc-hwtcd waicr at an a'mbicnt tclnpcrafure af 28 * 2 O  
C. Cl~lnridc lcvcln wcre bailltpincd at cppraxin~atcly 500 lngll by ille addition of 10 g food-grade 
sodiun~ chloride (NaCI) ppr tank to minimize the cffects of nilriic to fish hcalth. Tl~e tanks were 
clcaacd nncc n wcek. Black po!ythcnc plastic bags were used to cavcr the tanks betwein 0900- t 700 
hr to givc 16:8 t'per.daylight to dark cycle. Water tmperirtures were iegulated to give.28 f ' 2O  C 
using i~nrlc~~wdcr hcatcrs; pll ~ v ; s  7.50 1 0.5; ammonia was 0.25 0.15;hg/l; dissolved oxygeniwas 
8.511 I. 1 -5Ott1dI; waicr hardrrcs was 200 50 ppm and alkalirlity was 240!k 60 ppm. , .  

Six jilvcnilcs of Clurnitlu gtwiepi,itrs wilh mean weight of 78.37 * 0.59 g and 128.22 & 2.58 
lnlll Ict~gih wit11 f o~~r  repricilctl trcntmeni 'wcm usd. The catfish were f5d nt 3% of their body 
wcigI11 Iwicc daily Tor 42 Jays. Wcckly batch-weighing of catfish pcr tank w;u: donr: and feeds were 
adjttstcd accvrdii~gly aRer weighing At the rn and termination of thc feeding trial, four f~bpw 
ircitrncnt wcrc sacrificed by dccapitdion. Tfic fish f l ab  were homogenized with 30 .ml 'of dbionised 
wimr aud kc111 ill fltc lirczcr ~ r t  - 1  8 O  C until attn!yscd. Ihdl sntr~plcs wcre collectql during flw last' 
wcck uxpc;ilncnt hy siphonitl~witlr a 5 Inm tubing, ppao!cd h r n  cxh~tmnlmcnl and free-dried in 
1iql1irI nicroge:~ for digcstiljilily dudits. 
A I I I ~ ~ I ~  c ~ : i f /  (~~ i t t l j t ,~ i s  

I , '  . I  

Ar~~ilrn acid culnpostion of the dicts wcrc dclqrmincd P b l c  2)  by tlydrolysis using 6M hydrolloric 
acid (I tCl) in a Kol~tro~r Cl~ror~takun 500 amino acid annlyzcr in lull, England. 
Ciroautlt 1 1 ~  't f M'IHIIIICE! 4 - 

Cimwtb prlitnanncc nnd t'ccd tdiliration wire dclcm~ined in terms of daily wcigllt gain (g), specific 
grciivlli ra(c7SIiRj; %-day), red wrvursian ratio (]:at) and waigl~l 61in (%). Growth resdonse 
pzr~1nc4crs wcrccalct~lafcd as Tullu~vs 
SGR(%dny) = l ~ & W t - l o &  WITT) X 100; 
Wherc W, is ~ h c  weight of fish aat timc (t,), Wl 3s tllc wcight of fish a1 tiina . . = 0, and T is the culture 

J:t,':$. 
pcriarl in Jays, 
I:CR = ~oiul dry feed icd (g)/~olal wct wcigl~l gain (g). 
PIiIl- 1,ivc rvciglit gain (6) / Crlldc protcin intakc (g} 
S f ~ ~ t i . ~ f i c t ~ l  U~ILI!!CT~.T 

Data obtained wcrc subjcctcd to annlysis qf voriancc (ANOVA) (SAS, 1987). Duns's multi~le 
m g c  :cat {Duncon, 1955) was used to compare differences among individual means. , .: 

: .  
Rcsulls I 

'Imbc gnrw~l~ zintl imbiclll utiliralion indidcs nrc prcscntcd ih Table 3. S ~ R ,  FCR  and:^^^ warn not 
sigi:llifica~~tly Jintrcnt [P > 0.05) utnong C. guriepiAtcs juveniles receiving dists containing and 
25% SSC {S;~hlc 3). Fish fed dias contailling 50% and 75% SSC were not significintly dlWercnt (P > 
1).05) li.rn~ c~rcli ulhcr. Howcw , thc fish Tcd 100% sesatne sccd cnkc protein was signifimaity (P < r ." 8.I)S) diffcrent li.om,llro othcr Lrm~imtnts. Fish survival was highest in dicts I and 11 and lowest in diet 
V (83.33%) whicl; was significan'cly (P < 0.05) lower than those of otlier dicts (Table 3). + 

Carcnss proximate c~nl:~osi&ion at the conciusion of feeding trial rcsultcd in signifimat . 
dilrcrc~~ccs (P c: 0.05) in cmdc I'rr~~cin content of fish carcass betwecn lish fed dicts I and-V, but no 
signilicanl dirfcrcnccs (Is > 0,05) ocgurrcd hcrwcen fish fed dilcls 111 and 1 V (Tablc 4). ~oisture, bmde 
lipid nnd i~sh ft)llo\vcd a sirnili~r tl:cnd as crt~dc protcirr cxcept for djcts 111 and IV, ITowcvcr, nsh 
I ; C ) I I ~ ~ I ~  ~ r ~ i ~ f  1 was not significnnlly diflcrcnt (P < 0.05) from that of dict V. 

1 1 

1)iscassion 
' i l ~ c  pwsrmr m d y  indicated tllat n 25% replacement of fishn~eal with solvent-cxtrac!ed ~SSC was 
silnili~r lu tli: uw~lrol dict conlAining 100% l iQmcd protein inclusion in lcn~rs or SGR, FCR and PEk. 

? . . .  
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. Uicls 
Amino acid typcq 
&partic acid 

TI1 reoninc 
Serinc 

. . ,  
GBtnrnic k i d  
Prolinc 
C; lycir~c 
Alanine 
Cyslinc 

Vnlillc 

3.46 3.34 Lcucinc . 2.8 1 2.45 2.71 ' 

Ty rosinc I -47 ,I .38 121 1.18 1.63 

Pl~cnylalaninc 1.82 1.74 1.53 1.47 1.7 1 

ammonia 2.91 237 . 2.45 2-36 2.76 
* *Ly$ i~~c  3 4 4  2.97 2.12 1.52 1.03 

'" ' Histidine 0.95 1 -03 0.85 + 0.8 1 0.87 . . .  
* Arghlinc 2.98 3 -03 3.15 3.45 4.64 

Tryptophan 
** = Limiting'amino acids lor clrmn$l ccntiisl~ 

A Iota! rcplacenic~tt of fisl~mcal by solvent-cxtmcrcd SSC as in dict V lcd to a big11 FCR (5.981, l l ~c  
lowvcsl daily weight gain [0,45), p&r SGR (0.391, PER (0.1 7)- survival (83.33%). u ~ d  n prolein 
digcslibiliLy o r  54.90%. Howcvcr, n pFirtinl rcplnccmcnt, evsn as low ns 25%'(dicl It) in~provcd 
considcrahly thc mcll~ionine content of all Ihc plunt prolcin bsed dicls (dicls, I I, IIJ,  1V and V) (Tablc 
2). 

For scvcrnl Jccadcs, the use of plant protein soirrccs to partially or totally rq)lncc fishl~wl in 
dic~s Lns hccn of irllcrcst to fislr ~~ulrilionists. Soybcm ~ncal has been &c most widcly used. The 
result of n~osl mcarcnm lmd bten rcduccd growtll es h c  lewl of soyhcan is incrcnscd. Scna ,ct rrl. 
( 1989) tcd P1rrtxeolrr.r o~rrt?lrs ( n lcgumc) to Orencl,rnt~,i~ ailuticrrs nt Ji fbrcnl Icvcls nntl~olxscfvcd that 
pcrccntagc nvcri~fic daily wcigbt gain md FClt wen: bcttcr at 25% inc~rfl~ntion b e 1  of  plant 
ir~grcdient. T11c mdu~rion ih weight gain in the prcsrmt s ~ d y  is in agreement wi!h Sctla et al. (1989) 
arid I!ossain and Jaul~cey (11989). Thc latter worked with carp, c ~ p r i ~ t ~ l . ~  carpi0 fingerlings using 
iishmcnl. mustard oil cnkc, !linseed md scsmnc sced meal. T3illogt111 and Ologl~obu (t9W) did rlol 
ubscrvc sjgnificnnl difTercnces'in growtl~ perbmances of fi~rgcdi~~p oi\C ficrriepi~rt~~ fcd 100% 
fishmcai diet and Lhosc iingcrlit~gs on 100% ccoakcd soybcan meal, Olub~nle.(lP9G) rcported that ' 

incorporating boiled or roasted semnlc sccd in tllr: diets o f  C guri~f~i~zrrs at!l00% crudc prphie Icvcl 
gave a growth rcspansc poorer dlnn thc conhl(100% fishnlcal protcia). '~he,r~bservaiinn o i l l ~ c  Inttcr 
work was probably due to ILC. prcscnce of anti-nu~rBional factor, pnrlicubrly pl~ylic acid (I. 17 * 
0.1 l gl1 OOg) in thc ~~t~c!cliullcd sccds. Pltylic ncid binds bivalcnt iatls srlclt aq xi~ic tlllrs nliiking lllnll 
~rnavailnhlc. An lltlt~s~~al rcarorc or endcbvllcd scsamc smrl is d ~ c  prcsctlcc or 1-256 o x n l i ~  ncid and 



'I':bl,lu 3. Grt,wlt~ and rwtl sliliza~ios c r t  C gt~ric,,it,i,lur fcd diets ol. vorying %.<M rrcpl&d by SESSC. 

Ilicts 

l~!#rei/iet;l# 

InitL1 it, (elf 
Iiard st. (g) 

!k~i!y wl. < ; ; i i ~ ~  (g) 

Weight win (9h) 

Spcci fil: I;T;rwll~ I nlc 4%) 
'I'~,!;II w!. of i-c'cal Tcd (g) 

'rt~~iil wI, p i n t d  (g) 

t . ' c b ~ ~ r l  Cn~lvcrsitm R~alirr 

I'nbrei~l I:.l'licb~cy llal ia 
16 I'mtcir~ I'rnriuctivc Valllrc 
App. I'rotcin IXg~qtihility (%) 
lbtal I'rolcin Digmtibility (%I 
Iniliirl nv. l.cngll? (mm) 
I:iaal i17. Implh ( s m )  

I 

S ~ ~ r v i v a l  (761 ' 

* Avcngc a{ 4 rcpticales 

Note: I:igurus i l k  lllc samc mw hoviug tlic some supcrscriprs arc nqt sig~~ificanlly diffcrcnt (P < 0.05). 

'I';hblo 4. Proxkiatc cnrcass can~posilion (Sb dry matrer basis) or the fish sntnplc at thc start ond end 
ot'thc Irint. 

! 

I)icls + Inifial I I1 I I I  IV v Mean tt S.E. 
. ?  

fviois~trc 77.39 78.98' 78.08~ 81.68' 81.30~ 79.65 79.63, 0.34 
r I 8.27 l6.24' 1 5.84h 15.7 I t  1 5.67' I 4!22' 15:54"' 0.14 

Crudc 1,ipitl 3.34 1.60' 2.40" 2.52' 2.60' 3.20~ 2.06 0.1 I 
As11 4 .oo 1.o~' I .soc o,saP '.so? r.ool I .oo 0.07 

I .  

associarcd wirh it,  is Ibc .calciutn oxalac 2-3% rvbiclt might Ilavc depressed lish growth even afier 
r o ~ s t i ~ ~ g  or boiling. 

Solvcnt extraction ntlcnlplcd lo redircc tbc: kvcls of oxnlic and pltytic acids, In the prcscnt 
s1udics. thc pllylic ncid levcI wr~s wduceri horn t -70 * 0.OU100g i11 prc-pressed sEsamq seed cake to 
O.Or) d. 0.06g!l00g in the solva~t-cxtnctcd cake, I-Ioulevcr,. Spi~~clfi ez 01. (1983) suggested that tile 
lcvui uf pllytic acid shwlld bc rcduccd to bciow 0.5% firior lo inclusion in+fisli dictq. 

Tllc rcerlts of the present study indicalcd that a diet wirh 25% scslrmc sccd ;aka incorporation 
wilt support wcigl~t gains in Ulariw gnricpi~lm similar 10 diets with 100% lislimcnl and will supply a 1 higher n~cllli~lnine and argininc cantent; Sincc fidimeal protein co~opancnl represent 60% or the cost 
of i~~grcdicr~ts ill the complctc die((l~crm~, C0mm.1, the US= of lcss CX~CBSIVC plant prolcin solirccs to 

' s ~ ~ p p l y  ICiting amino acids (mctl!iot~inr: and argininc) would rcduce thc cost of diet formulalion and 
increase the profit to fish farmers. ! . , 

-- 
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