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ABSTRACT

The present stucly rvas carried o'.it b1 using Al-Ban (Ai--

Yasser) l,Ioringa peregt'lno seccis iti which prcteirl based products

wei"e prepared. 'rhe prr:teirr pe1ccrltiagcs in AL-Ban defatted flour

(DF). protein cotlccilifaLe {PCt ancl prolein isolate fPI} r*,ere -<9.7-

61 .3 and 80.rJ'l o. fc:.perlti\ e l.\ . ,\rlti-rlutritiortal lactors (protcase

inhibitcrrs. phlric re id arld tatlrlitir);iere calculated. Trypsin inhibir'rr'

acri\.irics oi Dl:. PC ar..,.l Pl *ere I1.1). f .il anr.i 6.8-{ inhibri"r

urriLntg protcin. rr-cpecii\cly. \\ fiile ph1'tic acid ievcls. iti tlte sante

prodLrcts *cie i.9tl. i.9l and 1.8194. iespectir'elt- Soakirrg ol'A[--
ban seeds in uater iollo*ed b.i, irtiiling ct'fectir,'r-ly reduced trypsin

inliibitor and phitic acid ie veis. Arscnic (<0.30pgig)' rnercury

(<89lig'g.) and lead 1<0.25pg'gi rvere lt'rutrd in r\L-Ban seeds' Mice

used for-biological eYaiu;rtiL,'11 of AL-tlar.r secd pmtein were devided

in ten groups. Irive grolips of rnicc reccived dicts contaitring, A: heat

irealecl FI; B: ritiakett boilerj ('10 rnin.) and defatted AL-Ban seeds: C:

soaked. boiled (60 min.) and defatted seeds: D: soaked, boiled (60

rnin.) and defatted seeds 0.4% l1'sine; E: rvhole egg (reference

group). 'lhe resLrlts shorred that mice in these groups (A - E) rvere

itillalive duripg the erperirnelt period, except t\\o tnice in group A.

Protsin efticiency ratiii (llER) values for mice in groLrp A' B. C' D

and E rvcre: -0.1. 0.19.0.57. 1.42 and 2.39" respectively. Protcitr
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testabilit) valucs lbr mice in thc sante grrups *'ere: 65.12.68.12.
70.36. 12.36 and 80.96%, respcctive[1. Liver sections o1'nrice in
urcLrp A,B.C,and D slrorved the presence of inf'lammatory cells.
edema, abscess and liver cilrhosis (group Al. I-lie dalnage to iircr
tissues^ rveighL ioss and decrease in Pt-rR and protein digestitiilrn
vaiues in rnice rna.v be due to thc presertce of toxic elerncnts and
anti-nutrilional factors itr Al-llan seeds.

Key wrtrk: anlinitrrit;nai fitctcrs, lloringe stcrtgrina, seetl itrttit'irt.
!ttv it,: l,' ri it tt i.s.

l.INTR.ODUCTION

Moringc peregrina is a perennial plant, of the fan:ily
Moringaceae found in tropical and sub-trcpical zones of the world.
The plant is distributed in the North and South Hijaz areas of Saudi
Arabia and locally called Al-Ban or Al-Yassar (Al-Yahya, et al..
1990). Al-Ban seeds are eharacterized by having a liigh content of
oil (.52%) and protein {29.2%) and the defatted flour of the seeri has

a protein content of 53.8%. The protein of Al-Ban seeds contains a

fair arnount of, all essential arnino acids, but deficient in lysine (A1-

Hussain and Abu-Tarboush, 1997). Because of its good contents of
oil and protein; Al-Ban seed rendered itself to fufther investigations
in purpose of using the seed products as fbod ingredients. A1-

Klratani and Abu-Arab (1993) prepaled a concentrate (61.4%
protein) and an isolate {98.q% protein) from Al-tsan seed defatted
flour, and tirese products showed good functionaliry. The presence of
anti-nutritional factors (e.g. protease inliibitors, tanirins and phytates)
in Al-Ban seed vras confirmed by Al-Khatani (1995). Al-Hussain
and Abu-Tarboush (1997) stated that protease inhibitcr activities in
Ai-Ban seed are lower lr vilro pratein digestibility and calculated
protein efficiency ratio (C-FER) values. The presence of toxic
elements, (e.9. hear.y metals) at high doses in food and feed stuffs,
affects nutrient utilization and biosynthesis due to the damage
caused to body organs particularly the liver (Berman, 1980;
Siewicki, 1981). No data on biological evaluation of Al-Ban seed

protein r,vere reported. The aim ol'the present study was to evaluate
the presence of anti-nutritional factors (protease inhibitors, tannins
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and phytate) ard toxic factors (lead. rnercun and arsenic) in Al-
Ban sccds. and to dr'ternrinc proleirr itigestibilitl and PliR in nricc.
The effect ol' f-eeding Al-[]an seed products to lniue u,a5 also
elaborated histologicallv in sectir:ns of tissues of tire Iivcr.

2. MATERIALS ANt} ]VTETHODS

2.1- MateriaXs
Al-Ban seeds \\erc obtaincd frorn Al-OIa regiorr of

nrr1i1\!est Saudi .\r'abia. The seeils wer.- ciear:ed. hand crackr,d,
dchuiled. and prilr'crized u'ith a Waring cotnnrercial blender anC

sir'red to pass through 425prl ntesh. Trvpsin (E.C.3.,1.4.,:1.) tionr
boriue irairerea-cL-. N. bcnzoll.DL. arguine -'p- nitronlilde- IICI-
(BAPAi- u. ch.,rlotrl'psin (L,.C.3.3.3.5) frorn bovine pallcrL'ase.

borinc serurr aibumin" r'anillin, ('t) catechin and sodium pitriate
*crc r-rLrtaineil fi'om Sigrna C'hernical Co. St. Louis. Mo. Corn starcir.

conr i--il. nhole egg. cellulosr:. vitamilt mix.. tiiinerals nri:. chclilie
cliloride. butal;vated hvdroxl' tr:luene lBHT). l-i'sine and bentotritc
lvr:re ohtained fi'onr ICN Phiirmaceuticals. Inc.

2"2- Prcparaticin of tlelatted flours" protein ctuicentrate and
protein isolate

Soaked i-.oiled seeds u'ere prcparecl b1 soaking Al-IJan seeds

ur uater at r(lorn tenrp,jrature I'rrr- l0 hoLrt'-s and in boiling rvater for
rrnc irour. Scaked boiled seeds *ere clricii at roont tetlpcrature and

niilir'd to pass 425pim rnesli.-l-he seed fiours ri'cre deihttcd u'itir n-
irerane for l(i hriurs using a sorhelt alparatus. 'l'he defatted flours
*'cre drieC ior 24 hours ai r(rom t€rnprs;31xr. and then ground to 200
prm irarlicles.

Protein coucentrate was prepared according to tlte tnethocl trf
i!'lattil {1974). Defattcd Uour r.ras dispersed in 70"2'o ethancl at a ratitl
of l:10 (\\'i'\,') lor 30 lninutcs with continuous stecriug at r{ror1r

temperature before centrifr-rgation at ,1.t,l00 r.p.nr {tr 10 mittulr:s.
Supirrnatant rr.'as discardcd. l'he precipitate rvas collected. dricd at

ro()lr tempcrature. and grountl into llour (200-prm pafiicles).
The pltrtein isolati was preilared frotir Ai-Ban seed detatted

t-iour according to the inethcrJ ot El-Tina) - i:t sl.. i988.. t)ef-atted
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flour was dispersed in water (1:10 {W/V}) and the pH adjusted to
10.0 using NaOH (1.0 N) and kept with continuous steering at room
temperature for two hours, this was followed by centrifugation at
3,000 rpm ficr 10 minutes. The extract was adjusted to pH 4.0 by
using HCL (1.0 N) and centrifuged at 3,000 rpm for 10 minutes. The
supeniatant was discarded. The protein curd was spread as a thin
Iayer on glass plates, air dried, and ground into flour (200-pm
parlicles). The protein contents (1,.1x 6.25) of the defatted flours,
protein concentrate and protein isolate were detemined according to
AOAC methods (1995).

2.3- Determination of trypsin and a, - chymotrypsin inhibitors
activities in AL-Ban seed products
Extracts for protease inlibitor assays l\.ere prepared by using

0.05M citrate buffer (PH 4.6). The protein content of the sample
extract was determined by Lowry, et al., (1951) metliod and bovine
serum albumin was used as standard.

Trypsin inhibitor activity was assayed following the methad
of Kakade, et ctl., (1969) using tsAPA (N-benzol-Dl-arginine-p-
nitro-anihide hydrochloride as substrate and trypsin solution
( 0pg1ml). One trypsin unit (TU) n"as arbitrarly defined as an
increase of 0.01 absorbance unit at 410 nm in 20 minutes for 10 ml
of the reaction mixture, under the condition described in this method"
and the trypsin inhibitor activity as the number of trypsin units
inhibited (TUI).

The method of Kakade, et al., (1970) was ernployed for
determining u - chymotrypsin inhibitor activiry- using 1% casein as

suhstrate and chymotrypsin soluyion ( 0pg/mi). One chymotrypsin
unit (CU) was arbitrarly defined as an increase of 0.01 absorbance
unit at 275 nn in 10 rninutes fcr 10 ml of reaction mixture, under the
conditions described in this method, ar.rd the chymotrypsin inhibitor
activity as the number of chymotrypsin units inhibited {CUl).

2-4- Tannins determination
The modified vanillin-HCl methcd of Price,el al., {1978)

was fotrlowed. Tannin contents of the samples rvere obtained from
(+) catechin standard curve and expressed as catechin equivalent
(CE),
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2-5- Determination of phytic acid iu AL-Ban seed products
Dried samples were extraeteel rvith HCL {A.661N). in 1:10 ulr'

ratio. The sarnple extract rvas passed through a column packed lvith
ion exchange rc'sitt (50-100 mesh Dorvex 1xB). The sample eluate

was used to determine phytic acid conterlt according to the

coioremetric method of Lattn anci L,askin 1 1980), sodium phyate
lvas used as statrdard.

2.6- Eetermination of lead, ruercury and arsenic
A3AC (lSq5) rnetiiod iot *,et ashing rvas used to prepare AL-

Ban se ed sampies lor mineral anal,vsis. z\n atontic absorbtiort

instrumerit (Perkin-Ehner 1 i00B ) was use,J to dctermine ihe

concen ration of lead. firercurJ- and arsenic irr the sarnples follo*ing
thc initruuii,rttc of ths ittrttumeltt.

2.7- Biotogical evaluafion of AL-Ban seed protein
2.7.1- Freparatisa of riiets

All the diets were preparcd to contain al;out 89/o protein, Tlie
t'oilolving illgredicnts *'ere uscd as protein sources in 1he diets:

v,'hole;gg: ;r^l--Ban seeC dciatied flour: heat treated (i20'c for 40

rninuled). cieialtt-:d flour: .\L-Flan seed pi"oicin concentrat€. AL-Barr
seed protein isolatei heat treated (120r: tbr 40 mintiles) protein

isolate: soaked, boiled 140 rninr:tes) seeds defa'.ted llour: soake<l,

boiled (60 minutei sceds delatteC ilour: soaked. [-roiicd (60 minutel
sceds defatted flcur supplemctlled rvith 0.4?'o l1,'slne. (see tablc i i)
for diet compositit-'n).

2.7"2- Animal bioassa3's
Three-rveek old male rveanling tnice o{' S\tR strain

rveighirg 8-10 g t'ere obtained from arlmals house, Faculry' of
Pharmacl', King SaLrd Untversity, and used itl bioassa.v-s to evalltate

Al,-Ban seed protein. Each assa)i wa*c cc-l;tposed of 8 micc which
rvere housed individually in stainiess steel cage in a controlled-

tenrperature and light-room. Ilach diet rvas given to one groLrp (8

nrice'). Feed and $'ater were provided sd libiturt for 3 rveeks" Feed

consumptioir and body' ,.veight u'ere recorded twice *eekly. Feces

were ccllected tr,visc- a rveek. screened to relnovc l'eed resldues, aud

stored in a cold rootn. At the end of the experiment, thcl'' were dried



2.7"J- Histoiogical examination of mice liver
Liver samples \vere obtained 1'rom eacir motlsc' and kept in a

<leepf,reezer (-4fJic) un-til *se.IJefore stainitig" liver specimens uere
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in an oven at 70' c and gi'ound to pass through a -l0-mesh screen.

proteins of dict and fcceas rvithin each experilnent \\ere used to

detennine protein content iNx 5.25) fbliorving the siandard uicro-

kjeidahl method (AOAC. 1995), these proteirl contents values $'ere

n-,s"d t., calculate the apparent digestibilitv of the prolein' Proteirt

cf,ficiency ratio {FER) was detenrined according to AOAC (i995)

method.

* According to Idouiiane. I 991.

T, I ion ol exDeri ntenta diets, Diets '

i ngredients Whole
EEP

Detatttd
flour (DFi

Protein
c0nctntrair

Protein
isolale

Soaked boiled
(JS min) Dl-

Soaked, boiled
(60 rnir) DF

Whole ese 21.05

Defafted fiour 13.4

Protein
concentrate

i 1.89

Protein isolate 10.0

Soaked, boiled
(,10 min) seeds

defatted flour

11.2e

Soaked. boiled
(60 rnin)

deiirtted flour

i 3,49

Starch 68 248 71.04 7-1.825 19.i.r8 70. 1 48 ?0.548

Com Oil i.0t) 3.00 3.00 3.00 3.00 3.00

Cellulose 3.00 3.00 3.00 3.00 3.00 3.00

A/IJ Vitamirr
mix.

1.C0 i.00 1.00 1.00 1.00 1.UU

AN }lineral
mix.

3.50 3.50 3.50 3.50 3.50 J.)U

Choline
Chloride

0.20 0.20 0.20 0.20 (.1.:1) 0.20

B}IT 0.00: 0.002 0.002 0.u02 1). t.li,]l 0 u02

L-vsine
0.40

Bcntonite ,1.85 8 -i :;891 ,1.86 .t 86

Total 100 i00 100 100 100 100
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fired in 109i, aqeous solution of fbrmuiaticn ibr 12-24 hours. The
specimens rvere prccessed overnigiit b1, :rutotechion rrhich u'as
reguiated by clockwork device. the specirnens passed first through
increasiiig coucentration of ethanci tbr dehydration then through
xyiene for iipid extraction arri liualiy through several changes o1- hct.
rnelted parafl-in. When the paraflin \,yas allorved to harden. tl")c
specimens \\'ere cuI ()rr i,l 1'11rc1'1 rnicrotome irrto ,5pm sections. l'lie
specimens r.vere siaincd rr'rth liemaioxvlin-easin staiir according to the
meihods o{'Lr. S. Armeci}'orces Institute of Patholog-v (Luna, 1958).

?.8- Statistical anaivsis
Data r,,ere statistically analysed using the analy'sis of,variance

(Stccl an.l Ti:r'rie" 1980). The dilferences amolrg the means u'ere
determined tbr significance at 57o lcvcl Lising Duncan's ner.v mutiple
range test and SAS co,xpirter prr)grarl.rs (SAS, 1982).

3- RES{rLTS AND I}ESC1TSSION

l-ry'psin ,11d g[ir:611rir-vpsin inlribitor activities, phytic acid and
tariiiin contcriis o1' Ai-Ban seed ploducts are shoun in Tabie 2.

Llritrcatcci alrij irear treaieci detatted t-ior:rs. protein corlL',elllrate aud
protein i;olatc sanrples contained appreciable amoilnts of prolease

inhibitors and phvtic acid. Al-tsan seed producis contained negligibie
amount af tannins. Aithough heat treatrnelrt is eflectivc in rc.ducing
pri)teasL' inhibitor Ierc!s u.i r.ran.., for,,rj pianl sources (l-iener and
l-.akad*. 19tt0: Al-Kiratani. l9t)5: Al-iu-'l;lri:oush anil Ahrncd" i996;

"/idal 
Llal verd* c/ ttl.. i99"i). !n tlris stLrdv ouiy sligii-r lcduction u'as

obrse*eEl in protea"se ir:hibiroi" L.r:els lbllowing hear treatrxent ( I'able
2). Zivena et ttl.. L99l stated thal cooking laba bcans tbr two hours at

125i: reduced phytic acid content to a remarkable level.'I'he sarrie

eilect of ph1tic acid reductiori b1' heat treatment was found in this
studr'. Soaking Al-Ban secds in rvater for 24 hours folloived by
boilir:g lilr 40 or 60 mirrutcs appeareri to Lre the most situatrle means

of reducing ir1'psin and chvinotrlpsin inl'ribitcrs and phy'tic acid
content af Al-Ban seed products {'fabic 2).

Soaking in rvater lollowed by' boiling as mearls o1'reducing
anii-nutritional l-actors were reported by Moneain (1990) for faba

beans anil Onveike. et al., {1991) for Atiican yarnhcan. t"he study
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confirmed the presence of some irea\,y ntetals (i.tr arsetlic. mere trn'

anel lead) in Al-lJarr seeds (Table 3). Thc it;rpoflant hearl uieials

pollutants of for:ds are arsenic. lcad, cadtniult and rricrcury (N'Ic

l,aygirlin ct tti., 1999)" tsurtis and Ashu'ood (i996) reponed that

arsepic. lead and mercury are considered tc' have acute toriciR .'rltcn

their ievels in hulnau bloo,.l excee,d 10. i00 and 15ug,'l:r.1.

respectively.
Arsenic is a rnetalloid rl'irich has cumiilative eff-ect and at high

closcs afi'er..ls all the br-.lC,r organ's. s.g necrosis to liver celis

Tabte (2): Trypsin and ehymotrl'psin inhibitor activities. Tannins and phytic atid contents in AI-

Ban seeds. 't

+ Mear + stardard error tlE: Caiechin equivalent ND: Not deter'.nined Difi-erent leties in the same columlt

(A-H) mean significant difference (P< 0.05)

Lead. rsenlc tration -A,i-Ban ieeds

.dl-Ban seed

J:rodiects

Trypsin inhiltitior
(L nitstmg) protein

C-hy motrvpsin
in h ibitior

{L,nits/mc) protein

Tannins
(cE) %

Ph"r"tic acid %
{d11 weieht)

Defattcd flour I 1.73A + 0,13 6.17A - 0.00 0.0124B +(:).00 1.90A+0.001

Defatted flour ( 120'

c- 40 min)

11.058+0.1i i 964+0.0-1 0.01298t0.00 1.828:i0 0l

Proiein concentrale 9.74C+A.14 4.7C8 r:17 0.01iB+0.00 1.92A+0.00

Protein concentrate
(120'c, 40min)

8.31D+0.38 2.79D!4.54 0.01cto.00 1.848+0-02

Protein isolate 6.85E+0.04 3.00 c+0.04 0 0176'4+0.00 r08c-0.01

Protein isolate (l 20'

c. 40 min)

6.52E+0.I 5 2.82C10. i 5 0.0i8A_itl {)t) a.72D!0.27

Soaked, boiled (40

min) seeds defatted
{lour

1.61F+0.04 Nt') Nt) 0.26E10.01

Soaked" boiled (60

min) seeds detatted
flour

3.65G1-0.01 ND ND 0.23E+0.001

Soaked, boited (60

mir) seeds defatted
I'lour + 0.4 lvsine

2.5211+A.02 ND ND 0.30c+0.00

Metal { cncentration g,g

I-ead < 0.25

Mercury <89

Arsenic < 0.30
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(!JiI:11 , i?il] 
and h1'pertroPh--v of ii'er ancr spreen in rats

Table 4 shr
co*rain in g A 1-rt^;l::,:';l:rtJ :ll, [,i,,.. 

01,*,"t*rs in m icc red ci i ets
r;*,rrarirv. Triese groups lvLrre rbd on d#r1,.:fi:,fliltiilTf :::Idelafied flour (eitlrcr untrcaleti or. h.r,-,r.,,ted). pr.,-lreirr concer)iratc(untrcated and heatr 

. 
treated) ;;' untrealed prorein isolare.Idouraire(1gg3) statec! trat reeiinj Jrrtreatcd tepary,. beans t, miceresulted i* mice death r'iithin 1(;;;)J',*.,*otir,,,rare was reduced inthe grtrup ol lniue r,rhrcjr rccuilrCJL, eonl;rirring jieat tr.eatccl n!-(rieinisr-iiatc..ix nricc ii'orr,r'is sro;;;','"red rrliru tr tlic crrtl of rlrcexperimeni, although thcse inice ,1,;;r;; rveighl loss and rveaknessof the boci,v' Heat treatrnent in this cale coi,rd rrot ,revent ihc-sc

,*::rr" 
sigrs. but irs signiiicarr, 

"i2", ,ru, ,,r. ,".i,,"iiuj., of n,.,.,ui;ry

hlice lbd rx diets contai,ing soirked a,c! boile,J Al-Ban see.:;lboiiing io 40 or tjO nrinues] ,rO',rj..'L
death r.-1cr.rrr.l;*;,r* riie iniir.idu",, 

", ,i,.1. ll"l)Jl ;,::-:Jffi il:attribured tc the .lt:i:,,1] 
:,"iiaa ,r, Uoi,i,,* Al-Bi..n seeds ilredrrcirg trie ierers r,rrarrti-nrir.itir-.rii luric ererne,t. tirc reducii,_.lr ot.anii-lt,tricnt leteis nr :irakin-g n,,A ,ou*-irn;;: ;:::i:: l:.1:::( r seo) r,r rab; Lrea,, a;,d rJ";,"r..,lilj;i,l;:JX,il:: *, N{oneam

Ther-e ricrc rernarkaUt" ,,_n,r,ii;u Ciff"_r"n..s iir feecl arrdprotein irrake ralues Lreirteen,_the g.r,rpl'"f ,nir" frJ u,r^;;; .**Jjst anc otirc-r rnice. srorip-s lbtj o-n clicts conraining AI_Bal seed;;rciducrs- Je*kins an,r t.t;tciretr,.rls"nr"ilo.,r trrar the redu*ion in fer:d
il,fl:Ti:,i;iffi,::j:,, ,vas ,rLre rn il;.;;_;,r.e of nrc dierar:y protein"
pa ra ta h i j 

i rr,,,. I r; 
-;" 

I' j[l;' l;il,; ""1J,,,", J' ll;,lI; :iljll.
:ji::,|::l_.,,n1111r appetite \\,;;;; g,ii,",".,,.oiu., ( rabre 4) rlerc
i _J,i"' ;- [],:i::.:;, amons 

",p*.i,"i,i u r, cricts- ;,;';i;, li,"i o"
r,r,s i n e rss Lr ite; i ; ;;' ;,:1[', i 

:i1]; ; i: l]i Tff :,, n x[ ;:;1": f:is the Iinritirrg an:int-- acid in gr-ul,, s'eld protein (Ar-Hussai, anrl
,1i':11'Tlil",,*liLl;,.".t,*", 1 Geb i'i,,"0 that suppre,;re,nring a

,rc-islrtgain r,alues. 
.ttne resulled in improring feed intake i,d
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Table( 4):Biological evaluation of AL-Ban seed

Source of
protein

f ced inlake
(q)l2I dars

Protein
intakc (g)/21

davs

t*'right changt
(e)i2l d*l--s

PER Digestibili
ty{ol,)

Mortalit-v
per I mice

Whoie egg 84.84A+3.38 8 31A10.33 19.864.0.89 2.-19A+0.08 80.96A+0.
73

0

Defatted flour ND*+ Nl.) ND ND ND 8

Defatted flour
(120'c.40min.)

ND ND Nl) ND ND I

Protein
concsntrate

ND ND NI) ND ND 8

Protein
concentrate (i20'

c.40 min.)

ND ND \IN ND ND I

Protein isolate Ntl ND NI) NI] ND 8

Protein isolate
(120'c.40 ntin.)

5 i 36C= 1.00 3.39Dt0.07 -3.468+0.14 -I 00E10.03 565.52D+0
.68

2

Soaked, boiled
(40 min.) seed

riefalled flour

53 40C+1.83 3.85C10.18 -a.46D+0.24 _0. i 8D+0.07 68.96C+1.
13

0

Soaked, boiled
(60 min) seed

defatted tlour

s5.58Cjl.83 4.39C+0.15 2.50C1

J0. 14

0.57C+0.03 70.62CB10
.50

0

Soaked, boiled
(60 min) seed

defalted + 0.4
I vsine

56.288+2.3,+ 5.508+0. I 9 7 808+0.34 1.42810 02 'l?-.368+1.

21
0

* rnealr -1 siarciiLrd crrur iN-'8i
+* i\ot {irii,)rrliIi'1^ diliirenr'i€tters 1n the sanlc r.]olunlit (A-L) nlcall

significa:rt rirtlereuces tP < ii.05).

Values L)l' llER iTable '1) showed signiticant differences

betu,een mice groups t-etl on rr/hole egg diet and oaher groups ied on

AI--Ban sced prcdLlcts. fhis mali be duc'to the dit-ierences itt trrt,itein

intake or to the ileficienc,v t]1".\L-Bap secri pi'oiein i!i sLrr-r1.: esieiltial

aniino acids compared to u'hoie egg.

Apparent digcstibiliti. vaiues in rnice t-ed diets containiflg AL-
Ban seed producLs (T'atrie 4) rrere in rhe range 65'52 -73.35%.
flossack and Weber (1983) lbu11rj that protei!1 digestibilit,v itt mice

{'ed tliets con*.aining varieties of colllllloil bcans (I'lrreretslu"s t'ttigctt"is}

had a mean valuc oi 66.63?'0.

Soakine AL-Ban seed in rvater followed by boiiing \&'as tbund

to be tire tn$st elibctive treatmeill in reducing anti-nutritional iactoi'

levcls ('fable 2) and improvr biological pnfamcters of AL-Ban seed

protein. Idouraine, ( 1q93) found that sLlaking tepan beans foilorled
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by cooking. resulted in reducing anti-nutritional factor ievels and
improving PER and protein digestibility values in mice.

Table 5 and Figures 1,2,3 illustrate the diagnosis parameters
and microscopic examinations of mice liver tissues. These groups of
mice were fed diets containing whole egg and AI--Ban seed products
and the mice of these groups remained alive up to the end of the
experiment.

No negative signs were seen of liver tissues of mice receiving
whole egg diet. Diagrostic parameters (Table 5) and microscopic
examinalicn. (Figure 1) revealed normal liver tissues and lobes
distribution. Table 5 and Figure 2 showed some abnonnal signs in
rnice liver tissues. 'l-hese mice were fed diet containing heat-treated
protein isolate. Appearance of liver cirrhosis \&,as seen in liver tissues
of this goup. lnfiheration of lyrnphocytes on ponal h-acts and liver
abscess were major signs in liver tissues of mice fed diet containing
AL-Ban seeds soaked boiled for 40 minutes (Table 2, Figure 3).
Small numbers of negative signs were found in liver tissues of mice
fed on diets containing AL-Ban seed soaked and boiled (60 min.)
defaited flour,These signs (Table 5)were slight dilatation of central
veins and scanty lymhocy,tes infiltration in portal tracts.

CONCLUSION
The preserice of anti-nutrirional factors (particularly protease

inhibitors and phl.tic acid) and the presence of toxic elements may
be the major cause of lowering the biological value of,AL-Ban seed
protein. Treatments such as heating, soaking in water then boiling
and lysine supplementation, have positive effects on the nutritional
parameters of the proteins. Although these treatments did not prevent
cornpletely the reduction in PER and protein digestibiiity values and
also did not prevent tile occurrence of negative signs in liver tissues.
It could be said that the presence of heavy metals ard other anti-
nutritional factors limit the use of AL-Ban seeds as animal feed and
in food applications. The study recommends the determination of
arsenic and other heavy metals in other samples of AL-Ban seeds
from different areas. Also the prcseilce of other anti-nutritional
factors (e.g. Saponins and lectins) in AL-Ban seeds may be
investigated.
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Table 5: of liver tissues.

Parameter
lVlice groups (Diets)

Whole
egg

Protein
Isolate

Soaked, boiled

i40minl seed
f) F*

Soaked, boiled
(60min) seed

DF

Soaked boilcd
(60min) seed

DF+lvsine

Liver
architecture

preservcC Some
disturbance

preserved preserveil preser,"'cd

\4icrostealosi s -ve* * +ve** -\ c -ve

Ballooning
ciegeneration

-ve (focal) +ve (fcrcal) "ve +ve {focal)

Individual liver
ceil necrosis

+ve -ve +ve +ve

g,.n1pl r,eirrs nonrrai d i lated Considerable
dilatation

Considerat--ic

di iatalion
Some

diiaration

Sinusoids normal Slight
dilatarion

Slight dilatation Slight diiatation Slight
dilatalion

I'ortal tract nornial Infiltration
raith small
number of

lvmohosvtes

Infiltration with
small number of

Iymphocytes

lnfiltration with
small tumber of

ll mphocytes

lnfiltration
with small
number of

lymphocyles

Lobuler
inhltration

Lymphocytes
and Ncutrophils

vLl -ve

Small number of
lymphocy'tes

and Neutrophils -ve

Liver abscess -ve -ve +ve (single) -ve

Regenerated

ncdules
( eirrhosis)

-Ye +ve (single) -ve -ve -ve

* DF; Defalted flour *+ -ve and +ve not fourd and found" respectively.
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