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ABSTRACT 

Three products were prepared from AI-Ban seeds, including Al­
Ban seed defatted flour, the protein concentrate and the protein isolate. 
Protein contents of these products were 59.7, 67.3, and SO%, respectively. 
Also, protein fractions were prepared from AI-Ban seeds, including 
albumin, globulin, prolamin and glutelin. Percentages of these fractions 
were 42.S, 43.S, 1.3, and 6.0%, respectively. Amino acid contents were 
determined for AI-Ban seed products and protein fractions and a"1ino acid 
scores were calculated for AI-Ban seed products. The defatted flour 
from AI-Ban seed contains all the essential amino acids in varying 
amounts; these products also contain high amounts of histidine, 
isoleucine, valine and leucine, and contain low levels of lysine and 
tryptophan. It was shown that lysine is the ftrst limiting amino acid in Al­
Ban seed protein. AI-Ban seed products contain low levels of many 
essential amino acids compared to other dietary sources such as milk, meat 
and soybean. Albumin and globulin fractions constitute more than SOO!o of 
the protein of AI-Ban seed. The globulin fraction has a similar amino acid 
proftle as. 'The defatted flour. 

The data about amino acid content of AI-Ban seed products and 
protein fractions, in addition to other nutritional characteristics of the 
protein, may increase the possibility of using these products in food 
applications. 

Key words: ai-ban seed, amino acid composition, Moringa peregrina. 

-431­



-432­

'-I. ;'. 



-433­



-434­

~L.i..IC..I .L., ~ .':<:10' I I~u '{ ~ . ~)7' '1...-.)71
~ ~-' .,....)t+ " .. y:. -' -' ~ ~ _ ~ 

~"il u"-~I r-i.) ~~ .u:. "Y:!-' .';I~ ~ JS ~ ~~I 
.>.!~I ~-,I ..)i-, .1.:Wll. ~JA ~-'~ ~! t~.J' (Amino acid score) 
(FAO ~I ~I~ ~I ~)7' ~, ',11 ~ li!1 ..,~-11 ,_ -' ~ ~ -'.)J' ~ 

1.l....C. .)~)71 JSJ ~I~I ~-,.A' \.!Jiil U"'-"il w~ wi (WHO, 1991 
~\.))' ~ .\;;. 0-* cJi--.i.el1 ~.;.JI ~-,.AI ",. ~ 0* Jil ~"il 

(FAO WHO o..a:W1 ~I ~6. ~I ~I ~ ~W, ~~)7', , r-- .-'~ -'~ ~ -' 
.'-y,J1 w.wo ~~ UNU, 1985) 

~ ~I ~)7' (JoG1...-.)71-, ~I wi Ostrowski, 1978 ~-,I 

~ 1i1·~' (JoG1...-.)71 0* ~ (Sulphur-eontaining amino acids) ~fil 

~, ~-' ~~Iyt.-.Jl ~I.¥-,~ ~ (Limiting amino acid) o.:l~' 
-,I (Supplementation) ~~ ~~I (JoGL......-.~I o~ ~ ~I ~ 

"U .~ 1i1.)71 (JoGL.-)71 o~ ~ y~ (Fortification) J:!~ 

(Protein )~-,..»-JI .fiJA ~ AL-Kahtani and Abu Arab, 1993 
~I ~ ~-,.AI ~ u\S-, ~~1 t-'jl.o w411 o~ ~ 0* isolate) 
,if,' ,oV,' wWI o.,;L.,J ~-,.AI J-,.J--, ~-,.A' .fiJA-' ~~I t-'jl.o 
~~I (JoG1...-.~I yf.jJ we- ~'-IFI 0* ~ ~,jJ .~\~I ~ %C\/\,/\ 

Vystosky, et al., 1992 L.....ly ~ L.& ~~I .)~1 ~-'~ ~~ ~ 

~ Abu-Tarboush, et al., 1997 ~I~-, y."....JI J~ ~4 

~-,I L.& .~411 o..>¥ ~ Bryant, et aI., 1988 '-1.).:1-, ,(.$.:lS.fiJI.)~ 

J~ ~_Aul ~! ~~, .)-,¥I .:.a~-,~ J,...i ~ ~I Kakade, 1974 
~ J~I o~-,~ d .'01".: ~, ~'!4 (Fractions) 
, (Prolamine) ~'J-,.AI-, ,(Globulin) ~.»:~I-, ,(Albumin)~~I 

.(Glutelin) ~~I-, 



-435­



-436­

~'ll ~ ~J ~.J ~'ll ~'ll ~ " •" 
o .\ \' # # ~ .:J~.:Jl ,.- . ...i 4.w.-':i1 . t-.':il . Ie .:J ~ 
~ ~.J~ IJ............J. "":I"" IS" # ~ '-P.J
# 

o~ (,~ J_ '\).!L .IC ., .. 11 ' 6. I~u ~ 'L1l"·<II.AI 'WI 
.... .J~ #.J.,.-.J~ (",)400 ~ •• # ""- ~ • u , 

.,;.L-!.J (AOAC, 1995) ~~I J,;-.J:Jl L.4 r ". ~ ~t.... Yi 

~ (l.S.J~ i, Y) ~~.,..J' ¥.J.J~ ~I~~ .;WI Jb.:ill .A! .:,,1S.;i.!,;1\ 
.:"L....!.;i.!,;11 ,~ ~':il ~t-.':il ~ ~.:Jyi .AOAC, 1995 ~).J 
'I' L (HPLC) ~L...iS.l1 11 - .1~L..J' l..-.dl #L. .cll ., -- I~u.J J-"""I 4S"- Uo' .».JJ .J-J- .J~ ~ . '# 

L-I .Shimadzu Corporation, Japan ~~ 0A Shimadzu-L-C-LODA 
.Devaries, et al., 1980 ~).J ~ ~.,...tl ~.;.b14 j3i ~ .:,,1S.;i.!,;11 

Pellet and ,+-jiiJ ..,.-l1I ~,bla.J1 ~':il ~bll ~.J l.:-I~ u..';j,,·l 

:~.J YOU.lg, 1980 

~ (FAO, WHO, UNU, 1985) C~, ~yJl 0:!1.J.A1 ~I.J 

(FAO, ~.,;IJ ~ ~.J.J L.s ~)II~ .JL.c.':il ~4--0 JS1 ~I~I d.¥-,.AI 

.WHO, 1991) 

~'J' ~ .,." 
(Steel and Tome . L......Ul1 ~ I~L l.~t....-.I '~l-.::..Ub.,W:! . r .. ~ .~# 

I~L . •c·,,· .11 ~ L' ~ ." .11' ..;11 ~ .,Ii .1980)#r .' l.S"....... •.,-.. ~ U:H IJ.JJ'" ..r­



-437­

voL... ~U.Y..J (Duncan's New Multiple Range Test) ~ .J~1 

.(SAS,1982) 

".WiiU.J\ ..Jl ':.111 ...u J~.• l 



-438­

~, ~I.lL.A..J .t.L-wJ1 JI.,.....JI .l~J..,.Ie. uyUll ..,.Ie. ayill r~~ 

,( Pellet and Young, 1980 ~"..>:allu! 

••<"...,JoOlI Uf..J,JiJ 
u"U.,II JII,.."", ~.JI ~.J.)I1iJJJw 

4J.,Ji~~ 

~u"J'.J" uu~e,J,jM~ 

.:.I.i.jLol\ 

~~ 

-

','I 

-

C,A 

-

'I.' 

A, 

,,":',v'AB 

'I v, I" 

,,":','1t8 

"',V 

~~'l/I~ 
,,":',VYA 

% Uf.JJfIl4wJ 
~\ 

UMILysine 

',' I",t t,l" ",Y:Y,AtA "d:Y,'1,8 ',' '1:Y,c'I8 u JiV 

Threonine 

',1" 
,,v 

1",c 

Y,C 

c.c 

t,Y 

',' ,+t,t,A 

',' ':Y,oAA 

',O(+l",HB 

",Y:Y,v,AB 

'"V+l",AA8 

"" :Y,'1A8 

U!liValiue 

UI- + UJ'.wr. 
',1" Y,A t,'1 ",A:Y,VB ",'+l",Y'A ",'+l",,'AB U 

bolecine 

~.,ljj\ 

',1 

',' 
'I.' 

',1" 

',1" 

V,Y 

'.' o:c,o tA 

,,' ':'1,'1l"A 

',' '::0, t '1A 

',' 1:0,V' 8 

',,:0,Y1A 

" H::o, '1A8 

~ucine 

+~"i\~ 

Ul '.1'»< 

, ,'I , ,1 Y,'1 ",V::Y,l"VA ",l":Y,l"oA " d:Y,nA 

Phenylanline + 
Tyrsine -­
~Histidine 

- ,., - ',' ':"VAA ""~'1VVA 

~ Ji'J ~'ll uioI-'ll 

',' ':"V1"8 4J iA.J" 

Tryptophan 

",v:o,l"AA 

'"Y+T,'A8 

",':'0,,'8 

',' Y:"" ,A 

"o(:t,'18 

',,1+Y,o'lA 

",0:' A,ooA 

.,o~o,.YA 

"H:t,vt8 

'"l"+T,t'AB 

"n:'A", ,A 

.1·V!o .•••A 

~J+.--'1\ .;.­
Aspartic acid 

~rine 

~.Hl';'-

Glutamic 

~Iycine 

',' ':1","A8 " d :l",A tA ,.,'1:l",A,A U:i''tIAlanine 

",'1:'1,'1Y8 ,,1'I:",toA ,.1"'+' '"A uMojArginine 

u.J~I.FAO, WHO, UNU,1985 ••.(N=3) -.i.;4--J1 U:.aJ1!... .J......jWl· (') J~ ..j 

,CPS 0.05) ~ ~hj ~p,o.J';':; (A-B) .;l-Jl..j ~I 



-439­

U41t&,J~ ~ ~ ~~ I ~ ~,J: (T) ~
 
~'iI~,JJ "+oI-'i1 ~'il ~'il 

~.J.,H1' JJjw ~~jSJA e~~1 
UA~ 

• • , ,,1\ •••" A •••r • Lysine~ 

• ,A t ,,,,'\ ••v'\ 

'.' r 

.,vo 

" " 
Tbreonine ()ji~"'; 

Valine ~ 

~+()ji~ 
I 

',. r , , • A ',. v Metbionine + 

,,.'\ 
',' 0 

,,,. Cysteine 
Isoleucine ~,J:I1.M1 

• .A t • ,Ar .,/\. Leucine ~,J:I1 

',.0 

'," 0 
•,v, 

• .1\ , 

',H 
•,v . 

• , C\ • 

,,"" 
.,'\'\ 

~.J..Jti:J +()ji'il ~ -
Histidine ~ 

Tryptopban 4JIJ..fJ.I~ 

.(Flrst Limitmg Ammo ACid) J}'il ~, ~"il u:-W1 • 



~ 
j 

~
:
% 

~
 

, 
i:" ~ 

~
 

--3\ --3\ 
") 

-
~

 
'l, 

fi, 
~ ""3;

... .. 
-.., 

.., 
~~

:~ 
3­

3-11 ~
 "

J
 

""') 3 
"
J
 
~
.

 jo
 

.~ ; 
-:I 

o'J 

11 Jl 
.J 

.J 
:~ 

:~ Ie
Ie

 
1 1

'\ 
.
~

 j 
~

 'J
 

~
 :£ 

~
 

~ 
1 

"" "" 
I
~

 
~

 I
-
I
­-

J. 
~

 
~

 
I
~

 I
~

 
~

 

1 
I
-
I
­

I'::" I
~

 

j 1 
>. 

0 
. .,.. .. 

~
 

. 
<

 . 
<

 
~

 .: .... 
1

-. ,; s: -> .. 
>

 -> 
0 

j 
.
~

 
". .,.. .. 

<
 

<
 ... .. 

I­ .. 
>. .. 

'.~ 
... ... ... s: 

l-
I­ .. s: .. .. 

1
-. 

~
 

:~ , 
.,.. .. .. .. .,.. 

<.. 
>

 
I­ .. .. 

0 

s: 
0 

s: ,; .. .. 
o

· .. 
,; .. s: 

•oJ; :.~1 
.. ~

 
.,.. ... .,.. 

<
 .. .. ... · 

I­
>. 

0 

... ... .. .. ... 
1

-. ... .: 
I­

0 ... 
1 . 
..... 

.~ P3., 
.. 

I­ ... .. 
.,..

1 
~

 
.,.. 

.,.. 
>• .. 

<..
s: .. s: 

0 .. 
I­ .. 

I­ .. 
o

· ... 
~

 ~ "1j 
I­

... .,.. .. . 
>

 
.,.. 

0 .. .. 
~

 .~ 
0 

>
 .. 

<
. -> 

,; <
' .. .,.. 

<. .. 
~

 

'~ 
~

 
..:. l

~
 

>. <.. <.. 
0 

.... 
l­

· .... 
l-

I­
. . 

1 
"~ 

0 .. 
-.. 

0 
0 .. .. .. 

~
 .,.. .. 

.... ~
 1 

I­
,., 

... 
>

 
l-

I­
0 

>• .... .,... 
-

... s: ... ... ... ... ... ... ... ... 
~

 

~
 

"4.. 

i 
.
~

 
l-

I­
.
~ 

0 
.,... <.. 

1
-. . · .. 

>• 
>. 

>
. 

. 
. 

. 
~
.

 

~
 

. 
. 
~

 
~

 
~

 
~

 
~

 
~

 
~

 

':l 



-441­

~~\ ~ ·0411'~ ~-'~ (.i~ cs' ~)rl u:..~)rl y...j (1) J~I~-,:! 
0'> J!i LJ!!i~\-, ~-'~ ~ ~ ·01.#0 .~ 0-" %/\. 0-" ~ 0:H~-' 

.%t, r (Residue)..,i.iW'-, %'" 

.(~.u "'~\ . 'J~ ~ "'.)'to d-tJ.~ CJiI.u JJL:o ui ~~ u:--~ ~.;: (t) J.J.lt. 
~.MJI U:foo1.J.)f1 ~J:H~ (»o~1 ~",w1I 

Glutelin Prolamin Globulin Albumin 

" ' 
\, r n'," 1'1'," ~.1l4,...i» 

(0") ~ 
4W-~\ w"ll\ uA-'i1 

D 4 1 "+',£­ C ".£+',"" A ".£+\,11 B",t+\,11 ~ 

C·,· .~. fA. C ,,".!,,"" A ,,'''.!'',ov B,,"'.!',"'\ Wi'.Jj; 

C ',' '.!',"" C ',' t.!\,r" A ,,,''+'','0 B ",o.!""o l>,!I\.i 

c ',' .~.,f. C ',' \+','" A ",'+.,~j) B '"f+,,'V u;..-. +Wi'.J!w 

c ',' '.!'"v C ',' t+\,"" A,,",.!","" B ,,".!'," u:--"h.i:ll 

C "o\+",t\ C',,"+Y,\V A ',,"+f,'o B ',""+","" U:!--'~ 

D ',' '+\,V\ C",'.!Y,\V A ",o.!o,'" B '1"",.!,., "0 +OJ>"'i' J.ili:ti 
0:'-'-,~ 

'I' \+',01\ C","+""" A ',,0+\,"''' B ',\'+\,f, ~ 

- - A ',' ,+, ,'" B ',' \+',f" w\j~'; 

4-L..~\ ..>#- ~Y\ ~\.-YI 

C,,' '+\,"" C ','V+',oV A ",".!t,AA B ',,,v.!",o,, u=-6. 
~..)4---~1 

C."'.!'." B ",v.!'"" A,,' ,.!,,"" B "".!"rY ~ 

D",".!",' ' C", ".!o,"" A "'''.!\'',Yo B't\o.!",,,\ ~ 

.cl;.-\:;~' 

D.,- '':'',A, C ., .....! \ ,M A',\'+f,O" B ,,\".!",rf ~ 

C ',"+\,"'" AB .,of.!\,"\ A". \.!i,V B -,'".!'',''' ~"'i\ 

C ,,,''+\,''0 B _,'0+",0'1" A·,,,+o,\t B ','"+'',''' ~J 

.(N=3)l.SJI.:!-lI ~I .! ..b...jWl·
 

~..,.. J-,..r--5 J~-, ~ ~1.,11 .)-l1~(A-D) ~I u-,~I
 

.(P:SO.05)
 



u.dt-\'1 ~~ ~ ~1.,11 "-:1.,:-J1 J.J.;i11 (f) J~ 00- ~.J 
'Ula ~. a . --.i •.•1 .LI\·· 'WI a ~ . a a·.. ~'ilu . 0..;-: ~.J~ IT Ut'~~ ..,»AJ •u. 0..;-: ~.J~ "".".... U:H aa 

W:!i-,:!JWI.J ~1 ~ ~~\'I ~\'I u.dt-\'I 00- ~~ ~ .tj1~H 
oW ~ Y.JL..Ai ~ 01j~ji11.J ~.J...>:!U1\.J ~\'I ~1.J .:J:!lW1.J 

c:J.--+o.Ji1 0 1l...S .(') J~ ~~\ t.J.Jle 0411 ~ ~ ~\'I u.dt-\'I 

~~.J~~\'1 ~\'I u.dt-\'I ~ ~ .s~! 0411 ..~ tjjJ.J~ ~ 
~ ••• ..,\'1 . 1-.\'1 ~I._c. . --i ~t . ti;,J'il ~ . ".1 .Lll .1:\ 
~ ~ ":f""'" IT. (,jA f:A UJ'~~ V- u:o 

uta.;j.~.Jil.J ()Jl.J:H.M A..i.J\i.e ~.,,4JI.J ~.J~I J';":' ~ ~~'il 
01Garcia, et ai, 1997 ~ .. ~~1 ~1.-l1 ~ ~l¥.J~' J';":' ~ 
~L..ifa.J~ ~ ".J4t:- ~I J.,i ~ ~I ~l¥.J~' 00- %C\. -.A. .)\~ 

01 Abdel-Aal and Hamza (1986) ~.J ~ (~~~~) ~ft:i 
.(%fA,1) ~~.Jil t.sA (Apricot) ~I ..~ ~ ~l'.J~)I~t¥.J~1 

~1.)"3\ •t 

~.;aJI ~ljAlI 
.~ ~t¥.J~ "-:1-,:!:II.lI.J ~~I (,jAlpJl ~I~.J J-i ,..1lI~ J,..\ ,~I 

,~YL--'-" ~I ~4- ,~I.J)I ~ ''''.J~ u.....J .(~l) 0411 

-'(rY' • .) ,u.d4)1 
~I~l~ c-' C\ C\V)' 0,," oj.- ,';~.>b~1 .J ..1l1~ J,..i ,~I 

041l.~ r:.iJ.J~ ~ ~ji~l.J ~ji11 ~ 1J)y.JI ~~I.J 
r.,....w' '~YL--'-" L...WI ~4-~ .Moringaperegrina (~l) 

.Y• /\ -, AV '(,jA .(.)0'1 .(Y) C\ ~I ,~I.J)I 

..--i ~L.a.JI.J ~1.J 0~~1.J ~-,:!)I.J ~)I .J~I (' \ \ A).JWI 

~ .i.J~I.J tu1 ~ "(I'" \\/\ -, \\V) tul J..t'" u.d1~J" 
.t...J.J .•~, ~~I.J)IJ ~\'I 



-443­

Abdel- Aal M.H. and Harnza M. A. (1986). In vitro digt.stibility, 
physico-<:hemical and functional properties ofapricot kernel 
proteins. Food Chemistry, 19: 197-211. 

Abu-Tarboush H.M., Ahmed S. B. and AI- Kahtani H. A. (1997). 
Some nutritional and functional properties of Karkade 
(Hibiscus sabdariffa) seed products. 74 (3): 352-355. 

AI-Kahtani H. A. (1995). Some anti-nutritional factors in Moinga 
peregrina (AI-Yassar or AI-Ban) and soybean products. 
Journal of Food Science, 60: 395-398. 

AI-Kahtani H. A. and Abou-Arab A. A. (1993). Comparison of 
physical, chemical and functional properties of Moringa 
peregrina (AI-Yasser or AI-Ban) and soybeen proteins. Cereal 
chemistry, 70: 619-626. 

AI-Yahya M.A., AI-Meshal I. A., Mossa J. S., AI-Bader, A. A. and 
Tarig, M. (1990). Saudi plants. A ph~hemical and 
biological approach. King Abdulaziz City for Science and 
Technology, Riyadh. 

AOAC (1995). Official Methods of Analysis ofthe Association of 
Official Analytical Chemists. 16th edition. Arlingtin, Virginia, 
USA. 

Bryant L. A., Montecalvo J. JR., Morey K. S. and Loy B. (1988). 
Processing, functional and nutritional properties of C'kra seed 
products. Journal of Food Science, 53:810-816. 

Cater C. W., Cravens W. W., Horan F. E., Lewis C. J., Mattil K. F. 
and Williams L. D. (1978). Oil seed proteins. In "Protein 
resources and technology: status and research needs". Max 
Milner, Nervin, S. Scrimshaw and Daniel, I. C. Wang 
(editors). Pp: 278-301. AVI Publishing Company. Inc. 
Wesport, Connecticut. 

Devaries J. W., Koski C. K. Egberg, D. C. and Larson P. A. (1980). 
Comparison between a spectrophotometric and a high­

pressure liquid chromatography method for determing 



-444­

tryptophan in food products. Journal of Agricultural and Food 
Chemistry. 26: 896-898. 

El-Tinay A. H., Nour A. M., Abdel-Karim S. H. and Mahgoub S. O. 
(1988). Aqueous protein and gossypol extraction from 
glanded cotton seed flour: Factors affecting protein 
coagulation and gossypol content. Food Chemistry. 30: 19-27. 

FAO (1970). Amino acid content of food and biological data on 
proteins. Food Policy and Food Science Service, Nutrition 
Devision, FAO. Food and Agriculture Organization of the 
United Nations. Rome, Italy. 

FAO/WHO (1991).Protein quality evaluation. Report of the joint 
FAOfWHO Expert Consultation. FAO food and nutrition 
paper NO.5. Food and Agriculture Or~ization ofthe United 
Nation, Rome, Italy. 

FAOfWHOIUNU(l985).FAO/WHOIUNU, Joint expert consultation. 
Energy and protein requirements. Technical Report Series No. 
724. World Health Organization, Geneva, Switzerland. 

Garcia M. C., Torre M., Marira M. L. and Laborda F. (1997). 
Composition and characterization of soybean and related 
products. Critical Reviews in Food Science and Nutrition, 
73(4): 361-391. 

Kakade M. L. (1974). Biochemical basis for the differences in plant 
protein utilization. Joum;;t.l of Agricultural and Food 
Chemistry. 22(4): 550-555. 

Lopez P.O., Falomir O. C. and Vazguez O. M. R. (1991). Chikpea 
protein isolates. Physico-chemical, functional and nutritional 
characterization. Journal of Food Science. 56: 726-729. 

Mattil K. F. (1974). Compositional, nutritional and functional 
properties, and quality criteria of soybean concenl :ate and 
soybean protein isolates. Journal of American Oil Chemists 
Society. 15: 8IA-84A. 

Ostrowski	 H. T. (1978). Analysis for availability of amino acid 
supplements in foods and feeds: Biochemical and nutritional 
implications. In ''Nutritional improvement of food and feed 
proteins". Mendel Friedman (editor). Pp:497-547. Plenum 
Press, New York. 



-445­

Pellet P. L. and Young V. R. (1980). Nutritional evaluation of 
protein foods. United Nations University. Tokyo, Japan. 

Sarwar G., Sosulski F. W., Bell. J. M. and Bowland J. P. (1978). 
Nutritional evaluation of oil seeds and legumes as protein 
supplements to cereals. In "Nutritionallmprovement of food 
and feed proteins" Mendel Friedman (editor). pp 415-441. 
Plenum Press. New York. 

SAS (1982). SAS User's Guide: statistics SAS Institute, Inc., Cary, 
North Carolina. 

Steel R. G. D. and Tome J. H. (1980). Principles and procedures of 
statistics. McGraw-Hill, Inc., New York. 

Vysotsky V. G. Tutelyan V. A. and Zhminchenko V. M. (1992). 
Chemical composition and content of potentially hazardous 
contaminants in isolated soy protein and soy concentrate. in 
"New protein foods in human health: Nutrition, prevention 
and therapy". Fred H. Steinke, Doyle, H. Waggle and Michel 
N. Volgareu (editors). Pp. 47-50. CRC Press, London. 

Weber C.W., Berty J. W. and Philip 1. (1977). Citrullis, 
Apodanthera, Cucurbita and Hibiscus seed protein. Food 
Technology. 31 (5): 182-184. 

Young V.	 R. and Pellet P. L. (1991). Protein evaluation, amino acid 
scoring and the Food and Drug Administration's proposed 
food labelling regulations. Journal of Nutrition. 121: 145-150. 



-446­


