Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008 Alex. J. Fd. Sci. & Technol.

Aial) yualial Spineg ez Y1 slasSd! cuS
ket yled ygibed Ay gAY daudtlg

Gias O sl o Alaydll yee dll
el Il & paleadl GUAL yae daola LAY 1 LTI agle aus
gamtuld|
aagg (70F .+ —0e £8) Gaally (£ YY1 - YV E4) ongll e e SaSHS e Jladadl gl ) gpia
pyaelisall (o Baaa DS e (o Jladadl jshs (T ang LS . oally onigll 52855 G anyd jaiall &S alee ()]
(pa Vee/ande VIV - YOAY) waadl(aa Vs +/pade VAL YY - W0, oY) jsiusdll (pa Ve o/pale 0F0 YYE)
G Las il g rsalll sy 1A a1 (alea ¥ o Wlsiae 3 e Jlaiadl jsi Sladgy o angs
Laall L8 e il e oagp aa Ve eZam (VLYY 2 VYV ) (VL YT TVA) (£ = YL AT) (po Canglys
sle Cogal JEalelad | T ang LS L(VAVY) Ll daall dadaie g delll g DAY dalate o Bacial | Luwlodll
¥ paeadl 52 Gl ¥ (el Sy ined | palea ¥l goine § lan Alases & uad Egan J1 ol a8 gl
8 LS 5 Laalatll Ay lalls gkl s Joad | 3 Bigadl jsiadl g caladl Jlaiadl i Dby (oo JSI 81 (ganl!
g cpladl Jlaiadl g origys 88 Jare OIS 5 cniyill e /1Y, 4N CTEL YT 10, 80 Slaall sig golenll a3,
Lleall aagl 2ad ColS L aadyill e /¥ 1 XL TV AN Ll 48 ,all gally Jeall 3 3gadl sl

il e ZAAL N A As VYL Y (gl

wsaall gsbsdll asrnlisall Aiaed paleadl oaall onigndl Jlaiall :2ablall S|

5,Layl janls (Ng, 1993) (eo¥! cHlgini dalln
Gobas Sy b lpeaiinel 05 shaall Gl oF I
2 Jae Sua oyl linl jaaeS Jiiall e
A el sdd Dol Tiuly psedll delin J oyl
Liads aay f dabeatl] 1330S (aveailly aaall Jawall
?‘efd" gyl SYSUT e waadl alacly aall =
gl il GLULL Gasy 88 (Zohary, 1982)
Llia ol any Jliadl LS pasd (ipalenll (e
aloy o et a3 fUL Jewiiy jeaadl Lghe zyAdiudy
ouadill § a0al o8 UL Juidy Auady Jaddllclad
S B gl ol padiony sl plaaiuly Halsy
s lalie 3 Uglatll Ll Laale ¥ aan olac)
i Jglii S ddae a0 5355 4 el
Salatee¥ o gTs L1 pualiadl pe CBLA 32 9
oA sl Coags dewlyall s Cioans 288 clla) (lghe
(ssianay Jlea ¥l (golaaSIl S L dalail LB L!

A

p—RVi{

Wile b aly e Sl Colocynth Jlaaad!
Citrullus gdﬂ| 4oy Cucurbitaceae L’Q&ﬁ-“
o wanall Jaadl Csyas colocynthis (L)) schrad
138yt Rl L Ll adlall s sLend]
Slalall s L ydls Ll e lyas § anls JSan SLA
L 53 Ll s ol e syl ke
1)L Jisiadl x50 (Whitaker & Davis,1962) < yaJ!
L5 JUsll 50 pas 3 LT Y] yea ¥l ol 4
e lial coss S wah atiad Ganl
Sl 3339 Colocynthin 2 dg-’; L sl vlge
o S5 pnlall e S Ao 15 e
Syl e il e el g G 78 -
i U § Ly Byl i) ] e Ll
et Lpmsest 51 Ly 341 e paladll ol



Alex. J. Fd. Sci. & Technol.

Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008

o cdaleall 42ylalls Bygall sl jods Jis sdag
e e JUE cre yet) SN Slall Siials
A glasd Sl oyl

Ol laladl g gl dogla I gsiae pads s
aaal| palially IS alopllpladl aall, gyl
¥l ka1 a3 LS (AOAC, 1997) J g
oaaall O o 3 Moore & Stein (1963) J sy
2485 &g Miller (1967) 1 (ady a8 oLagis il d;.dl
Salgo et al. (1995) J ldy caignll Laleal | Laingl]
u.aéj.llca}u.\l |Mbwl.us.\|?s‘).“ul.u;ﬁ_9
¥l 388 Jase 52085 @3 FAO/WHO (1973)
Lyaill prent & a8lg Alsmeyer et al. (1974)Jl.u3
4)lae &g CRD LWilstuall 8l arens aladioby
Cochran et ] u{g LSD 4k alasioly Slawsil ]
al. (1957)

“““ s (000

duwdlidf g zaled!
ez ¥ Sglauid! cuS A1
o) (51 gleaIT ST (V) Jgasd!
A lalls Saally Jeall 3 Sreall @lall Jiaiall

Mgy e pladl Jliadl jeds (geiah doaladll
Sawaya et al. 5yS3 Ls gos 331530 1205 /\Y, 0 daey

SULA san i Bgaatll Lasdlly oaall yusliall

WER [ JOYRTING
St gy

bidﬁmﬁ}ﬁ&ﬁh}si\eu‘&&&ﬂ‘é
il | T8l el (a3 50801 e i
Juad o Guadidl 3 HLadll aaial e Blae g agoad
Lealo a3 (g s UL Dle Bac ol Juud g Lgtia sl
Aol Y-\ 3l Jaddlslad ol e (gsim sl 3
838 3 5885 5 el 3 gl (s elld ayg (o 35
& LS ol dl 2y lalls Sygadl Jliall j5i 53
Leoalads g dBlail | udd (o 4ol Jlaiss Lo o
el YVpot (e Slsa 03 § Dby il I
sl aid e ya padiil By il e Sulad o3
WD 5 sl o AT e a0 0 s (8 pls 508
JS sl juis o el ZABJ(\Y)M¢°\‘N_'\;
ﬁm&@uwwuu&mﬂmjuuuA
baquus.s.;_ﬂm;ulwﬁmlmvu
uuwugﬁ@ﬂuum/@z e
DA G e Baall 32801 s hal Jhe @ 45l ol
2o Syl (e Aaalille ¥l (i Syt ALl saa
el akd (s G /Y-l il Sy Ll

sle) a5l B lally Bygakly Joad 3 Sty ol plal Jlaiad L6 ygiad Jon Pl oslos€ll o€ 11 s

(sl el bl

i, AT s (/) sl o<1
N EV LT LA LY+ 6.4 NNz To Zosko ) gsinne
S VA £ 7Y B\, AAE T, £ Y. Y £, 08 SRECIIN]
aV, A\ + oY, - bY,VV £ 0+, E¢ Y,0¢ 4 Y+, - alall Haall
2. VO£ 0.\ be VA £.Y) SR LS ol
ALEY £ SRR ALY £ 6 NIRRT
BYLYY £ Y, VY ST s A4 YA conm il (e A alaial
R N1 v, oY 4 ., 0¥ I R A iig¥ gy
ATRAFE AR ALY YA, S PRI asaall pgl
QA0 S e 1 Y0 xS gyl = alad gl e pwlbdll s hadd e S HSS S8 SillacsTa @S|+

AR

~DR€WL§MM&3)$4P‘S¢A:JJ§&Q:L@4LC&|J_”A“

£y



Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008

Alex. J. Fd. Sci. & Technol.

Ldy oo 7Y -V 0 e Ldlsiad o Dl 885 48
Sygad | Luadl Loy Qnall olae) o BST Coyypd |98
e g il S5 5 el R lally
AT Gali il |5 Lt Bl S LS 331
G /Y. AL S pladl Jliadl o3 § Giagyiaddl (e
Jliadl g 3 7/Y €7 Jaal | 3 Sl Jmiall i
Loo J31 samd 3 7 Y. VY Laalitl] 35, Lalls Syeall
oaldiudl L o (o Sawaya et al. (1986) 8,53
80 aladl Jladall jaa 3 gl e L*;L';.Il
SV A SolS gl jeh g Jlaaadl jay
Ll e /N LY

Addall paliall

rabiall (gsiae JI(Y) Jsandl § Slbadl pas
Sead a5 s Al Jlaiadl s §asasl
Aay sl alsdl Lyl jeally Jeall 3
et BleS e i Jiall gk o Bl
LI PRV REPIREREN | Pr PIWREIRY PRPE PRPE [ pr VR PR
Olaof et ;S5 Leias Sawaya et al. (1986) £S5 Ls po
Jaiadl o 3aasl | yoliall gsise oial. (1994)
a3 iyl sl e Lt L lie i (284
Aaal | polliall At 438 5,5 il 5k o o
UhL ) g a3 laag aladl Jlaiadl s e 810
BYEN[Jpy QW R IR RGP PN SRLNENE W)
AT D0 S el ) sl
PPN i ([ Pori]

S8 LY (alea¥ TS5 (V) Ugandl pn
2 ally Sygadly Jand | 3 Sygadlpladl Jiadl i
Unyewy SLOUEAT i 4 281 (o 2l @aalsill
Jsiall g 580 il jaleadl iS5
Aalitll 2l Sgally Jeall 3 Sgall ol
R Sluall JS & s0iledl oYl (aleadl Culs
Lo 2085 el lally crin 81 5 clalislall
CACER YL A AR LY YN e sl
b sl e L Lo wieg e il e /AL VY
FAO/ dallad danall dabnie gde |yl s iy Aokl
Orgallly Grwgalgindl e Laaass WHO (1973)

AY

& Dbl Jadadl j53s e US (gsinl 5.(1986)
T Mgy e Ll 3Ll Sigally Jeall
i1l e /YT, A
o paallal 2o Lai Al gall g andllain Z0LSy
Sawaya<Duke 1983 Jack et al., 1972 ) Ssbus |l
Al- «Gbenle & Onyekachi.. 1995 <et al.. 1986
of Slwhall sia &y<6 Eua (Khalifa. 1996
YV Lo syt Jlasadl je0s o b Ol oy
S s J) SR | aia gy a8y /Y0, ) -
OF 2o LeS 9l e oyl I dbolad Iy 25l
Laamy 7Y+ 28 pLall Jliadl jghs 5 o)l du
4,85 s Mannan et al. (1986 ) 883 Lo po 4851550
Palevitch & Yaniv (1991) 4wl J b
/W pladl Jliadl s 3 ol & G 583 Zua
Ay Sua Sawaya et al. (1986) 8553 Lea J3T 524
Lof /Y1 plAll Jlaiadl i 3 ol & o
Lyl Brgakl s Joall 3 Bgadl Jliadl jo0 &
JOV .+ w0n 68 I8 Auhall s Layladll
e Ob Lsiae (9yd b SulSy il e
JS 885 L e a0 sl o3a f aady o liaall
.Gbenle & Onyekachi. 1995 Duke. 1983) &
(Oresanya et al.. 2001 .Al-Khalifa. 1996
IS dnall jsh ol g Sopll G Sy S
Jsaa o ellaS 707, 0+ = £Y .+t Suleslyadl 38
WS aladl Jaiadl ey 3 JSIalepl A oT(Y)
Joall 3 Bigadl Jladadl yody o Aie Lol 7Y\
S5 Lo o 3dlste 1385 ale, 76, Y\ e Sigials
alall Jindl 530 ) 5T (e Sawaya et al. (1986)
Sle 76,007 ) B ol e gsint gl
Laslul Gl Sypadl Losall Soginly (il
w5 syl 3T LeS o, Lig 0 700 W ke
VAR A PSR CY N YN YR A 3&1‘3@“
F0 N 5 Jead ] 3 ekl Jimiadl e o 370N €
iy Lol 28 alls Bygad ! Jisiall 3 3
5 CoSERY 3y 70 dogine (gylace dic LA
WelS s e Ble plAdl jodull due (T J g
Jead ! 5 9gall jedll Lol spaally Sl e Sisial



Alex. J. Fd. Sci. & Technol. Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008

(p\+ o/ b)) Lol 2 ally gkl Jaad 3 gkl pladl Jlsiadl 3 3 sand | palinll gyina ¥ g

skl el ubwf e
Lalatll d8lalls Bygad | yedall  Joall B Bgad | sl plall yoall pasl] paiall
WYL Y VoALEY VY. Y- (Na) assasall
ovo, .- A LW YYE.L - (K) asaelisdl
YY. o WV, A\ \Y.0¢ (Ca) psall
VAA. YY Vi-.Ye Wo. .Y (P) jsiussdll
Ao g LYY EALV (Mg) pssmiclll
YW Y. eV \, 01 (Zn) b3l
v, v 0,00 YA (Fe)J:MAH
<. VA A < YY (Cu) pelall
Y cet e (Mn) il
oA pa) LBt Lylalls Tygably Joal | § Brgall plall Jlaiall 150 Ga5a LiaeY! paleadl Sy oY Jsaa
(org pa Ve o/ el

FAO/WHO : : Jladall 93 Gada el el

(1973) Laalstll B ylall Hgadl  Joall 3 Sygaldl alall :
0.0 A Y. ot Y. O]
£, YA £\ YLVY gy
o, - YA ¥.ay ¥.ay ol
Yo \. oY Vol VAL Agrie
£, ¥.AT £, .0 £\ Ossalgyl
V.- T.VA 1.4y V.Yl gl
1. 0, 0Y 0,V- 0.1y ¥l Jsling
\ V.Y VY- VoYY olasis 3
A, £A A, o AL VY el LY
VAL TA V4,4 Yoo BINENIN]
£.YY £.Y1 AL Oy
Y. ot ALY Y. Ao Mgy
£.\Y £.v0 £.Y1 R
V.A- i V.VA gy
Y \ Y.V SERVCINT
\Y.A- \YL - \Y. 4\ s
0.4) 0. A AWRY Ol

£



Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008

Alex. J. Fd. Sci. & Technol.

st Gadal eaatll Aedll (€) e os
A8l 4Ll Jead | § Sgadly pladl Jaiall
il gy SaBal glaxSIlad I T 8L (o unly
Sawaya et 8,53 Lo go 335 laag /70, £0 oLS alAll
s sl (gslexSII 83,01 1S ey al. (1986)
VLT a8l A5l Jeal ] § Sigad] Jlaiadl
saadl ¥l aeall oSy il e /7Y, 44
Joall 3 Sygadl plall Jisiall s Gadad 531
8553 Lo o 385 1o Gl 52 Lalaill 4 Ll
gl 38 Jase S5 Sawaya et al. (1986)
Jdadl jeas A Basaly pladl Jlaiadl jsay Gasal
VLAY Lalaill @ lalls gally Jead ! 5 gl
Sa- 5555 Lea e Laamdy Coi @l e 7Y+ .Y
Lo gl 388 Jase F e waya et al. (1986)
ool aleall Lueagl ZUlS 5 /N A0 Jlaiall
Joall 3 Sgadl pladl Jlaiadl (5 sadal il
e ALY ASA VYL Y sl 3Ll
Sawaya et al. S0 Lo go )80 ZoSy iyl
ss ol Gadal Gleal gl G ang Suas (1986)
é&al{ﬂlaﬂ 8 A8/ Ve, A ZulS aladl sl
3 lalls Tk sl 3a3al Bl (i ll Aean
Gl el sl e Jead | B el ells (e Goadasll
Byl Slasill (i alash 51/5 Calisigdl 3550
Lalsill Ausdl o Sus (Khalil & Mansour, 1995)
el Lgaadals & ellaS s aalall B s J Lgun pa3
Lalacy 5l aladiol & Llaall2all o as 3
dals dghodaa b STEENE

Ladipe saais dyylaall 40091 (alea ¥l g gana Lo
/L}e.ciu'a.c;e'\,n\/,i\"\/,\/"\/,i\'QlSLxe;
35 Gy LAl il 5 a5l gy g Voo
LBl 3 ol Sgalls Jeall 3 Seadl Jlaial
Mgy oF el L i il e (FAO/WHO, 1973)
sie LIl ¥l Galeadl s Jlaiall i,
ATV AE S S sl zigedll L i
Ll gy aa \../&;T@me\‘,o‘\,o\’
Sgabls Jeal | Bgadl plall Jlaiall s 3350
FAO/WHO &I an k1 ziseills antasll 2 dally
S5 Lo e alsTe é iy il e (1973)
a9 GaSa of 483 Eua Sawaya et al. (1986)
Ve o/ S Ll palead s 0,0 (gsiay Jlaiall
Mg p

bl 3180 3 o)l Sue¥ 1 Gaeallawdlls
g amo bl zasaill § s Loe Ladiie (1S il
2 Eua Sawaya et al- (1986) 9,55 Lo o 381550
Vool ¥ daiadl i B 5 el (g5 O
5, Lo 1S oLasi il 0T and Loy sy p
VPV LY LS s el | zasaill
(LA il 15 350 Bl gy g Ve /o
2iseily Lot a8 ally Sygadly Janl| 3 igall
5 eyl Lle FAO/WHO (1973) 4 aall
1ol el e a3 Solelall 5 Lan]
aie Ly iedl Galeadl (oS5 § o i
lan g Sua Khalil & Mansour ( 1995.) 5553 Lo ps
elli Jie A Y Lwle¥ ! Lae¥l (alad1 i
Loy 1Sy A, lyadl Sobelal

“b’;m' onll BS Jana dd‘:::::" (1) SaasSIl 8l Jlaiall s s
VY, Y YA ) 0.0 aLall
AvLA Y.V ) e, Jaall 3 bygall
AL Y ) Y. 4) L8 48 lalls sygal

(X}



Alex. J. Fd. Sci. & Technol.

Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008

ence to cereals. J. Sci. Food Agric., 18: 381
-384.

Moore, S. & Stein, W.H. 1963. Chromatographic
determination of amino acids by the use of
automatic recording equipment. In: Meth-
ods in Enzymology, Colowick SP and Ka-
plan NO. (Eds.). Vol. 6, New York: Aca-
demic Press. p. 860 .

Ng,T.J. 1993. New opportunities in the cucurbita-
ceae. In: Janick, J. and Simon J.E. (Eds.),
New Crops. Wiley, New York. p. 538.

Olaof , O., Adeyemi, F.O. & Adediran, G.O. 1994,
Amino acid and mineral composition and

functional properties of some oil sees. J
Agric. Food Chem., 42: §78-881.

Oresanya, M.O., Ebuech, O., Aitezetmuller, K. &
Kolosho, O.A. 2001. Extraction and charac-
terization of Citrullus colocynthis seed oil.
Nigerian J. Nat. Prod. and Med. 4: 76-79.

Palevitch, D. & Yaniv, Z. 1991. Medicinal plants
of the holyland. Tamus Modan Press. Tel.
Aviv. p. 56.

Sawaya, W.N., Daghir, N.J. & Khan, P. 1986.
Citrullus colocynthis seeds as a potential

source of protein for food and feed. J. Ag-
ric. Food Chem., 34: 285-288.

Salgo, A., Ganzler, K., Jecsai, J. 1985. Simple en-
zymic method for predication of plant pro-
tein digestibility. In: Amino Acid Composi-
tion and Biological Value of Cereal Protein.
Lasztity R., Hidvegi M. (Eds.). Reidal Publ
Co Dordrecht. p. 331 .

Whitaker,T.W., & Davis, G.N. 1962. Cucurbita-
ceae. Inter Science Publishers. Inc., New
York. p. 66.

Zohary, M. 1982. Plants of the Bible. Cambridge

University Press. Cambridge. p. 21.

|
Al-Khalifa, A.S. 1996. Physicochemical characteris-
tics, fatty acid composition and lipoxygenase
activity of crude pumpkin and melon seed
oils. J. Agric Food Chem., 44: 964-968.

Alsmeyer, R.H., Cunningham, A.E. & Happich,
M.L. 1974. Equations predict PER from
amino acid analysis. Food Technol., 28:
34-37.

AOAC, 1997. Association of Official Analytical
Chemists (16™ eds.). Washington, DC. USA.

Cochran,W.G., Cox, G.M. & Celer, P. 1957. Exper-
imental Designs. 2" eds. John Wiley and
Sons. Inc. New York.

Duke, J.A. 1983. Handbook of Energy Crops. Wi-
ley, New York.

FAO/WHO, 1973. Energy and Protein Require-
ments. Report of FAO Nutritional Meeting
Series, No. 52, FAO. Rome.

Gbenle, G.O. & Onyekachi, C.N. 1995. Compara-
tive studies on the functional properties of
the proteins of some Nigerian oil seeds:
groundnut, soybean and two varieties of
melon seeds. Tropical Sci., 35:150 -154.

Jack,W.P., Berry, J.W. & Kennedy, M.J. 1972.
Oil composition of some oil seeds. Food
Chem., 30: 83-87.

Khalil, A.H. & Mansour, E.H. 1995. The effect of
cooking, autoclaving and germination on
the nutritional quality of faba beans. Food
Chem. 54:177-179.

Mannan, A., Farooqi, A.J., Ahmed, I. & Asif, M.
1986. Studies on minor seed oils VII. Fette
Seifen Anstrichittel, 88: 301-304.

Miller, E.L. 1967. Determination of tryptophan con-
tent of feeding stuffs with particular refer-

A



Special Volume Conference, pp. 41-47 (Arabic) , Mar. 2008 Alex. J. Fd. Sci. & Technol.

Gross Composition, Mineral Content and Nutritional Value of
Colocynth Fruit Seeds

El Fergani, S.0.* & Rajaa H. Buatig
Food Sci. Dept. Fac. Agric., Omar Al-Mokhtar Univ., Al- Baida. Libya.

ABSTRACT

Colocynth seeds pulp contains high concentration of protein (31.49-33.16%) and lipid (50.44-53.0%)
and it was found that the peeling process led to increase the concentration of protein and lipids. It was
found that the seeds contain a considerable amount of potasuim (324 -535mg /100g), phosphorus (115.3 -
189.22mg/ 100g) ,and iron (3.81-7.67mg/ 100g). The protein of colonynth seeds was found to be rich in its
content of the following amino acids: isoleusine, leusine and tryptophan (3.96-4.19), (6.78-7.26) and (1.21
-1.31) g /100g protein, respectively, as compared to the standard sample recommended by FAO and WHO
(1973). It was also found, that the treatments applied in the present study had led to very minor changes in
the amino acid content and lysine was found to be the limiting amino acid for all the samples (raw seeds,
laboratory prepared seed pulp ,and the traditionally prepared seed pulp) and the chemical score for the sam-
ples were 65.45, 64.36, and 62.99, respectively. The effeciency rate of the proteins for the raw seeds ,the
labratory prepare seeds and the traditionally prepared seeds were 3.81, 3.67 and 3.60, respectively. On the
other hand, labratory digestable values for the protein were 73.20, 80.8 and 88.1%, respectively.
Keywords: colocynth seeds, Citrullus colocynthis (L.) schrad, protein, fat, amino acids, potassium, phosphorus,
lron.

*P.0O. Box: 919, Al-Baida, Libya
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