
~ l r y s  ko-~heniict -Prop~rtioat af ~romTxes f s a  
Preparation of "Alrtrua" 

I'rct~iix was i'ormula~cd Ii-om cowpci flour, pepl~cr ~ O W L ~ W  

and onion p w d o r  by mixing the ingredients togc!her Illis 
was thqti prrckcd. I'roxirnate chumical compositio~i it;ld 
I'unclioml propwlics (wt~lcr obs.orp[ion c:rlwily, $ l ~ [ ) j J j [ ~  
index, lbi~nli~ig'~i~poc;ity ilnd i'mm stitbiliry) of ILL! vi)wl.rc;~ 
'lloul, as i~l'l'ccictl t )y inclusion 01' OLIICI '  I I I ~ F L ' C ~ ~ ~ I I ~ S  \ V C I : ~  

tletrrminecl. Inclt~sion of other ingredients sup.ira~uly alld 

jttit1,tly 111 oowpea 1111~lr Iiad signilicsnt c f i c ~ < i r ~ ~  li~ar~io~r:lI 
~ v c ~ l ~ i ~ r ~ ~ t . \  ! * I I ~  111111. i-1'1'1.t.1 1111 I I I I I \  i l t t : i ~ t . '  I*III.IIIII..II 

~~, fnouucr lonl  . rn, a dccp fat fsicd product, is tr;~ditioi~ully Ak' o b ~ ; ~ i t ~ c i f  fi.urn w11ippc.d cohlpc;~' ~ x ~ s l c  
flavoured with Ileppcr, onio11 :ind sjl't. Whippil~g 
, > f . ~ ~ l \ \ l ~ > ~ ' ; t '  llqI!il, '  l l ~ \ l : l ~ ~ > ~  tI<l11\~ 10 i 1 1 ~ ' ~ ~ l ~ ~ ~ ~ l l i 1 ~ t '  i l l l '  

I I I I ~ ~  1111 I I ~ I , Q I \  L I I I I . .  I r i l  I I I I ~ I I ~  I I I I  I I I ~ I ~ I I I I I  i 3 1  . l ~ , ~ I s l t  

Ii);11i1 (r4!!ir~l(ly , I / . ,  I9HO; I I L I I I ~ , : I I I L I  ~ ~ c L V : I ~ I L : ~ ~ : ; ,  
1990) jusl buforc ~nclusion of'otl~cr i~i~rcdicnls. 
Tllc tmilir io~r:~l ~nc~liotl vSprcl>oring fscsll cowpca 
pasie from cowpea seeds is labour ia[cnsi.vc and 
time consuming (McM1rrttzrs 1983; ~ ~ J d d ~  cr trf., 

I 1 ) W ~ l \  1 1 1  :1,11lilit,1~ 1 1 1  1111* ~ . I I I I I ~ I ~ - I - : ~ I I I I I -  I I : I I I I I I .  I ) ( '  

tllc: p1uccss111g IIIC~II~CI, GC)WI>CLl I)tl?LC 11.1s sllull 

storage life 'eslxcinlly wl1e11 left undcr ambient 
conditiolls (Hulg;uclli c/  (/I., 1988; Hung nmll 
McWi~ttcrs, 1990). 111 brclcr to ovc~comc problcln:; 
nssociatctl wit11 production and storage of fresh 
cowpep paste, several efforts have bcon piii into 
I ~ ~ ~ ~ s l ~ ~ i . t i t ~ ~ i  0 1 '  I . I , : I I ~ \ )  4 1 1  I I ~ ; I ~  I . I I \ \ ~ I I I ~ : I  l ' l 1 1 1 ( 1 .  
(hl~L\';rltu~b i ~ t j ~ l  131 G I I I I C ~ .  I !)!Z, h l i  \\'.IIIL.I:, I 'J:i.\, 

Ngoddy er ul. ,  1986, McWatters el rrl., 1990; 
Olapace at a', 200 1). Coivpea flour is 3.product 
of soaking, dchtrlliag, dryirig and r~iillirly 01' 
cowp+~l ssc.r:ds (Olapilrlc CI r r l . ,  100 I ). I ' r c ~ ~ ~ i s  is a 
form of col~venicnce introduced in utilii:~lion 01' 

co~liposilions ol' cowpci~ flour. Fo3111ing i~nd  wt~tcr 
absorption copacilies warc docreosed its 11 rcsult ol' adilcd 
ingrodicnts. Akara -prc.porcd t'rom pre-~orniulatod proylix 
Uur lo rc-hydrilio< ialo paslc cornl>;~rc~l Jirvourr~bly \ v i ~ l l  
lllc cbnlrol akurtt Ro~n livsllly prcl~arocl cowpea piistc l i u ~  
I I L ~  taiiam r ~ ~ c i  Io\vor unrl low ovcrull urcoptahility. 

ICcy \Vo~.ds: prc~nix, ingrctlisn~, cowpea, akum, nntl 
I ~ I I I ~ ~ I ~ I I I I : ~ ~  ~ I I I I I I ~ . I I V .  

food ilc~ns, wlicrbby ncccss:rry ingrcclic~~ts i ~ ~ c  
i~~corpora~crl y t l~c prcrucssor lo rctlucr: crii~rt a~rt l  . . 
t~;lrc il~ptrt I,y lllc cr~d-trscrs. The popul:lr.ity 01  
fo~~~;iulalcd convct~icncc foods places grc;~/ur 
cr;lPllnsis on (hu  relii~bility ufli~r~ctiol~al prol~cl-lics 

Li~~~ulioi~ully ~.clihblu il'll~cy arc lo bc ucccplcrl ILr 
~rsc. Pour-13 (198 I) cictined fi~!~ctionnlity as cu~y 
Iropcrty 01' ;I food or food ingredicnl oll~cr ~ I I ; I I I  1 .  
tlle nr~trition:lI oncs I11:it affccts its utilizatio~~. 
. ~ I ; ; I ~ ; I  I ~ I . ~ I I I I I I X ~ I I  I i t t111 11.. l~\*tlr :~lt-( l  I V I W I ) ~ : I  f i t 1 1 1 1  

W ~ I I ~ I ~ I C ~ I  I l r  11110 I I ~ I V I I I I I L ' I I  w I I I I  I I C : S ~ I  11, 11111.1 (11111 

onion, and salt compared =fqvourably with rile 
traditio lal nlcara from frcsh cowpea paste 
(OIIUoriJl ,981; O l i ~ p o d ~  cr nl., 2001). In  our 
I)resclit work, i t  yils considcrcd liccessary [o 
. inc~l.~ori~te peppet. B11cl onicrn powdcrs to cowpi:a 
l1011r i l l  I ~ I I . I I I  n r  ~ ~ ~ l * ~ ~ i ~ ~ ~ l ~ i ~ j : l ~ i l  p1v111ix 111 I ' I I I . I I I{*I  
I *  , 1 1 1 ~  11111, , I I I & I  t 1 I r ~ 1 l  111m11 : : I I I I I I I  11, I I I ~ # I I ~  1 1 ;  1 1 1 1  

enct7uxr. TIN objective of this work was tu 

inyekt~~ate the ei'fect ofnddcd'ingl.cdients on llic 
pro'x,i~nate chcmical co~npositions and function:ll 
~~rol~crlics ul'[l~cr cowlr~*;~ Ilour, :IIICI Ll~c clu3lily 0 1 '  

alcarn. 
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: \ ~ ~ a i ~ 8 ~ ~ ~ * . ~ ~ ~  0 1 1  111-1111 I : I I I I ~ ~ ~ ~ I ~ ~ I I ~ ~ ~  

~~A'I'I'EKIALS AND MCI'I IOUS 
Cowpcns, pcppc! powder, oriioil powder, c o i l l ~ ~ n  - 

salt (NaCI) and vkgetable si1 :111 wer; purcli;~scd 
li.trlli lncnl rii:~rkels witlliti'l.a.gos Slate. 
I ' I ' ~ ' ~ ) ~ I I . ~ I ~ ~ I I I I  01 t ' I I \ $  ~ ) I - I I  1'.111111 

.Cowl)c:~s wcrc' ri~.lrltlall clc;lr~ctl ~u I C I I I O V C :  

ilnpuu~ity and soal<cd in water at room l e~ i~pc ra~ i r~c  
(30 C) for I01nh to soften tile testa, which was 
I I I . I I I I I : I I I \  I ~ * ~ I ~ ~ I \ . I * I I - . ~ I I I I  \v I.;III.II 11(1' 1'11~. c-IC;IIII:~. 
Ltlla.lc~\lllll.b :. L 1k.. % I 1  1, 1 1  111 ,111 1111 . I1 .111*1111 1 .ll1;il0 1 

d rya  at 6 5 " ~  lor 4111. :ulcl.l~iillcd IIIIV 110i1r L I S I I I ~  .I 

l i a ~ i i ~ ~ i c ~ - ~ i ~ i l l  (I\I)CX) 10 11;lss I I I ~ U L I ~ I I  ;I S C ~ ~ C I I  ol' 
I )  N I I I I I I  t~lllwi~lj'.. 
l ~ ~ r ~ l 1 u l ; l t i ~ l l  ul 1 ' 1 ~ ~ 1 1 1 1 ~ ~ ~ ~  . 
:'.00g ro\\llw:l I'loilr ( f )  irilii I'our pl:i,ccs \rlcrc 
~)rc'l);wcct, 55: I>CPI )CI  ~x)\vdt:r wns addccl to crlic 
f !  '1'). 'ijr O I I ~ J I I  I )OW(ICI .  \Y;IS :~tltlctl It> llic S C C O I I ~  . 
I 1 # I  +!. - 1 8  I *  1 9 8  l e l ~ ~  I # I # . !  O ~ I I ~ ~ I I I  I I ~ ~ \ \ ~ I I I ~ I  I \ * I * I I -  

jL"1111)~iiclclcd Lo Il111rl ~ , I I I I ~ I I C  ((.'lll 1). 1 I I L '  I I I I ~ ~ ~ I I I ' . ,  

ulvm scpamlcly blmdcd for 2min in s dry p o d  
\rtCl~llcr ( h ~ t ~ ~ r l i t i c x ) ,  tlic~r. packaged #ill. 
~~t~lyci I i )~ lc~i~ ' l~; r~; : ;  ;111il slo~ccl ~~rrilcr rcl*r~~cr:ititu~ 
I = I " ( ' \  tilt I * I I . ~ I I I ~ . ~  :111:11\~sis 
~ . ' l i l ~ l l l ' - i l l  :.\rr.rl) .,I *. 

~ ' I ~ L ~ X I I ~ I ; ~ I C  c i ~ ~ ~ r ~ ~ ~ ; l i  C O I I I ~ I L ~ S I I I O I I S  [ I I ~ U I ~ ~ I I I ~ , . I . I I ,  

ash, crude fiber and drilde protein [N x 6.251) . . of 
lllc r.nwpcbn tlo~n. ~ I I I C I  premixes were d e l c r ~ i ~ i ~ ~ c d  
, I L . . t 1 1 1 ~ 1 1 1 ~ ~  1 < 1  1 1 1 ~  111,  I I I < + ~ I  1 4 1 1 '  ( t'I!t,t) 
Cnl-bohydrate. con tc~ i t  was J c t c ~ ~ ~ ~ r ~ ~ c c l  L J ~  
dilltrdgce. 11w1, plwsplio~~is ;nld cslcitlm cotltC11t 
werc d c t c r l l i i ~ l ~ ~ t  ilsilli. Atolnic Absorpl io~l  
S I ~ I . I - I I I ~ \ > ~ I I Y ~ I I I I I ~ ~ I C I .  (l)l~ilips Scic~~li l ic  I)[ 10 IOOS, 
1111..11 11111 .1111 l .  

l ; i ~ n ~ l i o ~ ~ : r l  I!i'oj,u~-lit-i: 
I :on~~r l~ry  C ; I I - I ; I C I I ~  ; I I I L I  l i ) ; ~ r r l  sla1)ilily wc!*c 
I I I , I I , I  I I I ~ I I I - 1 1  : I ~ . I  ~wtli~i~l. I I I V  111cl1iod c l ~ s c ~ ~ i ~ c d  by 
tLl.rr,t)'a~~a ; ) r ~ i l  11.111 I \'I*..' Y 1 1 1 1 ~ 1  \t , 111  I , I I I . ~ I ~ I  0111111  --. 
capacity was determi~iecl at; described by Sos~~lsk l  
( 1962). BLII~-tlcr~siiy was cleler~nirlcd as described 
by dkako and Poltei ( 1979). 
PI-cpirrutio~~ ol' ~\IC:II':I 

I Aknra samples weiz preparcd ti.oln tlie cowpcn 
floi~r,  premix alitl licsl~ cowpca paste. l'rc~ilix' 
(CI'O) n l~!  c0\4 p$:t tlour were caclr re-hydmlcd 
witli 3001111 water, stirred ~ii;i~iu:rlly using n pl;islic 

. sp:ltuls, then whipped'in il Ke~lwood food niixer 
; ~ t , - ; c * ~ t i ~ ~ ~ :  (9 Ibr 4111in. Sl:  ~nblc salt W:\S ndtlcd to 

c.rlt 11 \\ 'IllI* l l l l l l l ~  l,! I I*\*.  ( I 1  I 1  I I I I I I I  \:.Ill1 l I : l \ ' l l l l l l ' l l  

. with 206 fresh ct~o~;~ecl p,cppcr iuitl 20g Ires11 
~njojls. FJ-(;sJI cowpcn p s t c  was 1)repm-ed by 
soaking 200g cowpcns in 3001111 water for IOrni~l 
111 ~ : ~ ) l i t * l l  l l l l *  1*.*:1:1 l:lv l l l ~ l l l l l : l l  rl~ll1llv:ll 'rllc cIt:;111 
L ' c I L ~ ~ c ~ ( I I I : ;  \vt:~c*:,l~r.l~.tl 111 11)tJr111 \v111* I 1 1 ~ 1  ~ ~ J I I I I I I .  

tlic water was drrrir,c.il ; I I I ( I  tllc solic~rctj cotylctlu~ls 
blcn Jud in a I<cr~wc)od food p ixe l  31 speed 6 fbr 
4 mill into a paste then whippecl in a I<enwood food 
I I ~ I . . ~  I . I I  r . *  1 1 1 1 1 j *  ( 1  I ' I I I  , I ~ o i t ~  'l'lils 1*:1*:11* wits 
I l l v t l l l l ~ l  \ l l l l  I I I 8 1 I 8 ,  4 , * I l l .  

licsli orliotis and 10g salt. '1'ablcs~)uon (15rrrl) 
~ ' o l l i o~~s  ol'wcl~ r~~ixlilrc were :;cl)i~r;rIcly deep liicrl 
111 \ IS~:I . IIII~II .  1311 I I I  I~) I I"{ '  ~ i ~ r  ~ I I I I ~ I I  4111 ~ . ; I V I I  : ; i ~ ~ t - .  

' I ' I I C ~ J ~ ~ I ~ I  bi.111~ WCIV IYI;IUVCLI I I L P I I I  I I I G  "11, LII . I I I ICLI  
ul i:xccss tiil ;111tl slol.cil i l l  ari ilru~ll):ltur at 3 0 ' ~  

-1Mcsciisory cv;~li~alic)~i. 
Si.lhli~)l'v 1~vul11;rlio11 

1 1 1 1  ~ I ~ , ~ I I . L  .ea1111111*  . r  $ * . a  1 1  4 v t v l t  1 1  a l t ~ t l  I ~ I O  . I #  1111  8 1  1 1 6  : I  

ten-mcmber patio1 ul jilJgcs wllq wcr c I ; I I I I I I I . I I  
wit11 (Iic protluct I'or sensory cvalilation. The 
s;lr~tplcs .wcrc scorSctl li)r tlic ci>lo~rr. Il:~voilr, 
tcxli~rc :IIICI !~v~:r;~ll ;~c~.cpl;~bilily it:iilrp, :I r~irrc p ~ ~ i t  11 
.:,.!11$*. \.:III.I~. ilr*lir.:!lt.~l " l ik t* t l  c . x ~ ~ ~ c ~ l ~ c l y "  arltl I 
l l l l l l ~ ~ ~ l l ~ ~ ~ l  l l l : . l l l \ l ~  t..Ilt I l l 1  I > * *  

St:~lislical A.a;tlysis ' 
Data objnjtled werc stetistically nrialyzed using 
~llttlvsi< of .\/:~riancc nritl pienns were separated 
1I:;IIIE I J l l l l , l  1!11':, 1 1 1 1 1 ( 1 1 ~ 1 1 1 '  l111i1 :1  1 1  ' : I t1  f 1 )11111 : I11  

1955). . 

. .I<ESIII:I'S / \ N i l  I)ISClISSION 
I ' I .~)*~II I :U~~* f ' h t v~~ i r :~ l  ( ' ~ ) I I I J ~ I ~ ~ ~ ~ ~ I I I  

I I l t  ~ 1 1 l ~ ~ ~ 1 r 1 l . 1 1 ~  * 11, 1111, $ 1 1  . . ~ l ~ l ~ . ~ . . ~ l l l ~ ~ l l ~ ~  s o l  Ill. 
C0Wl)Ci l  (IOtlI' ; i t i l l  1 ) l ' ~ l : l i ~ ~ : ;  ( ' I ' ~ I O I G  1 )  \VUIL. 
csscnti:\lly si~r\i\;tr :\ntl willrill tlrc rnllgc gc~~nernlly 
I * * I I I * J  I ~ - I I ~ I ~ I J  I . I I \VI I I~ ; I ! ;  ( l ~ l i ; ~ ~  t.1 , I / . ,  1064; Brcssi~l~i, 
1983; l . , i . t t i ~ I \ i ~ l ~  I , /  III . ,  I 1 t i i / ,  I I s  I I I , I I * I V /  1 ~ ~ ~ ~ 1  

Sbbownlc, 1996; 0lapodk cl p l . ,  2001). '1'11~. 
~~jc,isl11r6 content varicd from 7.40 to 7.80% for 
satnl>les C and CI'O respectively n~ld tllcy wcrc 
witliin tlic s3Ik ~iloistilrc rarigt: lbl- Ilour. Additiorl 
of,pcl,lwr to c'owpca tlour rcsultcd i l l  significant 

. inbrcasc in a:;h content oTtl~c cowl)c;i Ilour ('l':il~lc 
'I)! Pcppm lias bccri described as cssc~ltially source 
of minerals ('l'u~idirll 1983; Ibckoroayc ail11 
Ngoddy, 1385; Bnlriigbose cf r11.,199 1). Crutic 
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1 . r.,.\d111~~ll[ LIT ( f r , ~ + ,  1 1 \ 1 \ . a  I . 8 . .  b -  

fibm crode prO'tcih. etl~ercxtljctand carbol~ydr.?ie -.. 
,, :c 11ot significnntjy difkscnt (p=O.O5). 

I ; I I I I ~ - ( ~ I I ~ I A I J  +11 ;1~1 , f / t * - t  

Inclusion of o ~ ~ i o n  nucl 01. ~ ~ e p p e r - i ~ i  (lie CO\VJ)C;I 

flour produced appreciable cllanges in w+er 
absorption and fbniili~~g capt~citics of the cowpea 
tlour (Pig~~re 13. LVaw absorption and tomni~ig 
capacities of the pretnixes ranged from 72.8 and 
, '  i l l  ~';I\\.~I\*:I 11.1!111 l ~ ~ ~ t l  1 l 1 * l * l i ( ~  I I I I > ~ " ; I  ; I I + I I  .i I 1 ' . , ~  ill 
cowl)cu iuld yllurl tcsl~ucl~vcly (1  ~lblc L):lJ'rcsc~icc: 
of onion inc~~eased water nbsorption capacity of. 
coiv)es flour fro111 8'1.5 to 95% wilile pepper 
rcduccd i t  to72,8"/;,.'ESfect of'peppcr supei-ceded 
the eFfcct of onidn on water absorption capacity 
of thc flour. Previous' \\~ol.k ~-c'l>or~c'(l \V:IICS 

.111 . I S I ~ I I I ~ L I I  t . ~ ~ I . I L  I \ \  ~ I I J  I I I I I I ~  t l  < > I \ \  l I r . . l  I L I I I I I  I t !  

be 97-1 16%. f9r some varieties of cowpees 
(OJnpadz.r, ( I / . ;  300 li I:onming capacity of the 
cuwlxa flo~ir was rccluced by inclusiou of citlicr 
pcppcr or orllo~l pri6r LO wl~ipping of rllc llour. 
I : ~ ~ . I I I I  - . I : I I , I I ~ I >  $11. 111;. l ~ ~ t s ~ ~ ~ i \ ~ . . .  i v : f .  I I I I ~  

sig~~ilic:u~rly (13 .o.U' J c l ~ l ' ~ k l u ~ r ~  lioill lllc Iluu~ 
1 ' ~ a b l e  2). Both foaniing capacity and foiirn 
stability vnlues were ivitllin the range of reported 
\ ;I IIII'.: (GI. * ; t r l l i l '  ~ - r . * \ \ ~ p t ' : ~  I'Iot~y; ( I > c * * i l ~ l l ; ~ i l r l ~ ~  i'f 

,!I , I'jS-'. ;\IILIL.~ ,111tl 1 1 1 ~ ~ 1 1 ;  18J!iii, ( ~ ! , I ~ I . I I ~ L  '1.1 , I / . ,  

2001). Also both loose ;u~d packed bulk densities 
o[ premixe's were sigoiiicantly higher tlinti the 
flbur densities. The resuits agreed with previous 
reported ;)slues ofsori~e cuwpen flours (Jien~!:11aw - . 
;111,l ! : r l l l t l \ ~ : l l l ~ ,  -1 i)'-ul.: c ~ I i 1 ~ l ; l t l l ~  1.1 , I /  , ? I ) ( )  [ ) e  

S nsory Scores of  tI~cAlc;~ras 
1' r lc rc:;r~lrs b f scniory evn lu~ation of i l I i i 1 1 ~  snmplcs 
111, 1 1 1 1  .,* 1 1 i 1  1 1  111 1 1 1 1 1 1 ~  1 .111111,1 t 1 1 , l l l  1 1 1 1  l l l l h .  

comparecl Ihvouriibly with control salnples 'li-om 
h s h  cowpka paste in all sensory attributes except 
tcxture, which nffcctecl overall ncceptabilily oFthe 
snlnple. Low rating f i r  texttrre of the sample fro111 

' prekix coild-.bk attributed to its poor water 
; I ~ I : ~ I I I  ~ I I ~ I I I ~  I . I I ~ I , I I . ~ ~ ~ -  : I I I I I  l i l l1111i11l :  I . : I I I , I (  i ly.  I ) t l v l c r  

CI 111. (1Y70) allr~bijt~:~l p y l '  accoplqlicc: u f  LL~;LI . ( I  

p/cpared from kowpe;i fldur to poor re-hydration 
proble~n. -Fosmation of stablc foam is essential in 
a1m-a j)rc1>aration (Ngodcly et trl., 1986) since i t  
contribuies to tllc dcsirr~blc spongy texture of the 
'li11a1 11ioci11i.t (1 I I I I I ~ ,  :111cl blc\V:~~lcrs, 19901. 

CONCLUSION 
The investigntioll carried out so far had revealed 
rllrlt thc p~clnix was 11ot suipble for prcpnration 
of nkcel"tn\~lc nkrlra Glls csl,ccially with rcgwds 
1 1 1  1111. l t s ~ l ~ ~ i ~ *  I I I I \ \  * * \ * ~ - I . I I I I ~ I I I I  : I I I I ~  I I I . I I I I I .~  I I I ~ \ \ , ~ ~ ~ ~ I . :  
111lX c~>lliil 11~. S C ~ I : ~ ~ ~ I I C ~ ) '  11:11:ki'!I ilIl)llg:;i(~~ Ct)\Vl)C;l 

floilr to reduce timc and effort that would be put 
by. the end uscr of the flour. 

.\I;{ q t  )\\';I . I ; IM : ~ I ~ * * N . I .  
' 

'1'110 ~ ~ L I ~ I I O S ~  WISII  to C X ~ N S S  U L I ~  S I I ~ G C I C  ~ I ' ~ I L I L L I ~ c :  

to the Management of Federal Institute of 
Isdusti-ia1;lZesenrch Oshodi for provision of 
necessiry inputs for tlie success of this work. Also 
o~ik bppl'ciallop I:ocs to .Mrs. Iqunmi 01311:idl: for 
~ ~ ~ t l l i ~  111c I ~ I . I I I ~ I : , L ' I  I~II:,.' 
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'l'..l.:c- I: h;lcr:llll'! I J~ .ox l~ i r i ~ l r?  ('?IIIII)OSL~~\)~I o l . l ' ~ . ~ ~ l ~ i . s ~ ' : : .  . . - . - 
Sample Moistl lrc Crude iCt11cr CrttJc AS/) &rbulry- lrur~ I)~usl)lrorus Ci l l c i ua~  

. ~)yotelti extract f lbrc ' d~*ulc. 
%I % . K  O / u  '% Yo I% . 9% U/u 

Cuwlwil 
tluur '1.4011 ?.~.~YII I ,3711 I .8S11 3.6711 6 I 0.006~1 O.?SOc O.UZ I 11 

L'tl$b~l~.l illltl,: 
onion 7.54r . -23.650 1.3% 1 .76.1 . 3.951111 6 1.7% 0.006% O.'IXUI, 0.02741 . . 
Cowpcii and 
WPPur 7.42: . 24.42~ 1 .')8= 

Me411 ol'd~rcc I'~$IIC:IICS 
' - ~ e a a s  with the same subscripts in u co lum~l  are no1 dil'l'crct~t (p=0.05) . . 

Cowlxa'tlour 89.5~1 

Cowpea and o n i o i ~  95.0. 

Cowpea and lsppcr .P2.8r 

Cowpen, pepper 
i~nd onion 73.11,. 

. . . - - - - --- -- 
2 
I Mean of  three rep l i ca tes  
Meals wit11 the s a m e  subscripts in'o colu~nn arc pot different ( ~ 0 . 0 5 )  

. . - ----. -- 
I Meail of tl lrsu r q ~ l i c i ~ t ~ s  : 

M ~ o s  w i t h  !lie samc subscripts i a  (1 c o l u n ~ ~ i  qrl: 1101 Jiflcreai (p=O.O5) 
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