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ABSTRACT

The present study deals with phytochemical investigations on

Clrazophaia tinctoria (f,"; nuf. ofthe farnily Euphorbiaceae_which

grows naturally in south Sinai, especially at two habitats at Km 125

In Dahab Sharm El- Sheikh road and at Km 28 in Taba Noweibaa

,oad away from Noweibaa. It comprised some investigations af
sugars, amino acids and lipids as follows:

f -if,u investigation of the fi.ee and combined sugars, by usingHPLC,

of differe*i pla,t organs (stem. leaves and seeds) revealed, the

preseilce ofarabinose, ribose, iructose. glucose and rafflnose in the

iree form. beside sucrose in the combined form'

2- The investigation of free and protein amino acids, using amino acid

analyzer. s=howe.I that stem, leaves and seeds contain l0amino

acids in the free form, beside i6 in the protein fraction at the two

studied habitats with different ratios-

3- The CLC analysis of the hyclrocarbons and sterols revealed that the

the two studied habitats iontained 10 hydrocarbons and 4 sterots,

while the cLC analysis of fatty acids revealed that materials from

plant stenrs, leaves and seeiis contained 12 kinds of fatfy acids with

different ratios.

Key words :Chrozophora tinctoria' euphorbiaceae, phytachemical

anatysis.
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l.INTRODUCTION

Chrozophora tinctoria (L') Raf' l=frotoy ':r':?::::-l 
:

Chrozop,hora obliqua (Vahl) A' Juss' ex Spreng : chrozopnora'

verbascifalia (Willd) 
' A' 

-J"t' 
-_ "* Spreng - Cltrozophara

hi e r o s oly m i t ono Sp' Jig), of fam ily Euphorbiaceae (Sp urge fami ly) is

one of the most 
"o"'t'ion 

plants' lt gr1\t': in the Oases of the Libyan

desert, Isthmie a"=t't, lt'* 
'ned 

!3a' Gebel Elba and in Sinai proper

(T6ckiro1m, 197 4 andBoulas' i995)'

Euphorhiace u":'*-ul*g*famil-r' of about 7950 species of almost

cosmopolitan AistnUJon'-riainly "f t1i troprcs'butextending into

irr"I"*p*.ur" region oitne ittorthem and Southern Hemispheres'

Euphorbiaceu"-.1,o*ofthefamilieswhichcontainsalkaloids
of various structures- Alkaioids, rii.hen present are usuaily of the

pyridine, indole, quinoiine, tropane or ap'orphine t-vpes (Trease and

Evans, 1972)-

Concerning the genus Chro-zophtsra: itisonly mentioned that

C. hiewssalyntituna Spreng' contains.an unkaorvn alkaloid in the over

;;";r; heri. (witliantan and Hui-Linii 1970i'

Clzrozophora-'otttnri, is emetic' cathertic and animals avoid it'

while C. plicatttit -;;;;; i"pto'y (Chopra' 1958)' the leaves are used

as depurative, the seeds as purgative and ashes ofroots in cough for

children (Chopra et al', tOie;'-ttre 11?t 
it mentioned to be used in

urinarytractinfection"utO'""'icandlithinotropic(Abd-ElHameed
and Said, 1969).

The iuice
the anus and

(Hadwell, 1969)

af C. rinctoria is used in walts and excrescences of

the fruits in myrmecia, in the fonn of catapiasm

Hasan et al., (1980) showed that C' plicatayielded linoleate

rich seed oils..,-^."-oog,uandSinha(1982)statedihat.duringmaturationofleaves

of Chrozaphora rotrteri,the phenolic :9nt:ntt 
decreased frorn 0'81%

in trr. t"utlud to 0.10% in the matured leaf'

Clrozophoru i;;;;; "'ntalns 
patmitic' arachidic' oleic' linoleic

and linolenic acids 
"tif"" 

*"u fatt-v acid eomponents(Kapoor el al''

1986). _t. ... . -.r:,.^t^ ^Anr
Mossa et at. " (1987) reported that Chrozophara pliccta conlatns
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fattl' acids ancl the seer.ls contain oils. Euplnrhiu dracwttltloide.s
conl";rins p-sitosterol. stearic acid aud pairnitic acid. It contails
rlaphuet.irr and quercctin. E. pe S;li-!' coutains qucrcetin. hl,pcroside"
kaemptbrol. siiostc-rol" oleoresin. neutral and acid saponins. lf.
heliosc:oititt ctintairis euplroscopius A end B saptinin lphasin)"
hvdrrrcarbi,,ns and rcsil. Pht'llunihtis rnaderusp*tensis (l-'airily.
lruphorbraceae). r ields a *hite 1ll-.rirus mucilagc ll'orn thc deiatted
seecis. rvirich on hvciloltsis uitlr 2NIi2SO,irieicis galactose. arabinose.
llramnose anil aiitrbiouic acid. The fatty acid coinposition revealcd
tlie presericc ot'rrrvristic" pairnitic. stearic. olcic, linoleic and linolenic
acids. ll-s:i,-rslet',-'rl- a reddish bror.,,n crrloaring mattcr ceiied nra,.'lerin
au,l an e s\cniial oil alsu ha: been isolatcd 1'rom the seeds.

I hc ciinicai. biochcniical and patliological et['ects of the tiesh
sirrrr-,is itl C' jllir'i.ttii olt Nulriatr goats ald Desert sheep ro.cre

inr estieated. x.hcrc the1, Cieci ar various times aitcr ciosing rvith i tl. 5.
1 and 0. j gi Kg .rl- L-. plicaiu iGalai and Adanr. 1988).

('lruzophora plit:ititr cc,ntains onc phcnolic ccnlpone nt namell,
l.i-diir-r..drorr benzoic lciil. O-protocatccltuic acid.'lvliich as
prei'iousl-v reported. occLl's iu plants of thc Euphorbiaeeae family.
LrcsrdL- tr.vo fl'ee sugars; galactose and e.Juoose (AhnrcrJ. lggi).

Thc ltiter oi' Euphorbiu hirtu contains linositol. pyrogallic ani-1

catechuic litnnin-q aud air alkaioid :ranthorirallnine. 
.I.axeroi. 

liierielin.
p-sitosterol" nrlricvl alc.rhr-i!, eiiagic acid anci hentriacontane have
trerrr isolateri iiorn thc sicnt s\tracts. A nurntrcr of aminr-i llcids and
eilagic . gallic. cl.liorLrqenic and cail'cic :ici,is has bcen reprrrted as
occun-ing r.r'ith tlrc ilar,ontrids l.,acnrplcrr,j. q.vercitot. ald qtrercitin ilr
the ptrant. Also i-rl,droseir c\aiticie anrl a triterpenoiC welc rcported to
be prescnt in tlic lierb (Lri,u. I993;.

l\lohar;:cil d ai., (i9y4) stiitcci tiiat C. ohlitlutt is used lbr its
hlpc,glr,c.aerrric propcrtics in traditional medicirie. Tire1, isolated 3

luovel dolabeliane iiitcrpene glycositlcs and trne neil dolabellane
i'iiierpcnc irtrrn lhe aerial parts oithe piaut. 

"\.,1chamed 
et sl.. (1995)

isrlatcd icurteen novel dolabsllane Crterpenoids from the acrial pa.rts

ol' L-hro;ophora oblirTurr" wliich \\ere ltaturalll,acllated at tll: C-i6
hydroxl,I group rvith 3-Irldrox1--i-methyIglutaric acid.

Suparna et ul.. i l9S9) isolated a phenolic acic1. sinapic fiom C.
r0t / i (ri lcaf' erl.rasts.

C)ur phvtochemicai studies ainr,;d to invcstigate the main

:::"
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chcrnical constituents of ckro:ophorc tinctorirz organs (stem. leaves
and secds). spcciall-v carboh-r,drates. protiens and lipids at nvo selccted
habitats in Sourh Sirr;ri.

2. }TATERIALS AND METHODS

L'hro;asthr;rrt ri,cttrio (i,.) Rar was colicctcd during lvinter in
the year 20$0 fionrirvo natural habitats. 

.l-ab:r*Norveihaa 
Roacl at km

28 arvay from Norveii:aa Fi_e.( r ) and Dai:ab-Shanl El- sheikh Roacl ar
km 125 awa!'lioru Sharrn El- Shcil.,h Fig.{2), driec in a, o'cn ai 70oc
iir' 4s hours. grorii:d i. r:'ine porvder. then reserveci fbr anarl,sis.

2. 1. Preliminarl phvtochenrical screening
The C'. tinctoria were achiel,ed foi: testing the r..L.131!lg6il5

(Balbaa et ri., lgBl). rannins {i3albaa. i9E6). sicr,rls anci terpens
(Briesiioin and i'!inucr"-Hairc. rg61i. flaronoids auri phenolics {\:,'alitt rii.. l95.ii. al[aioicis (]t\,oo et a!., igTr-,). gffgsltrdraies ar]Ci,or
rrlvcosides (BalLraa. 1985)- sa.r,-or:ins (Balbaa, l9g6). chicriik, ;xrd
suipl.iates ii\.C.A.L-.197Ai and ie:r 1br i-esins ( Fahmr. j92j).

2.2.trnvestigation i;f lree and hvdrolysed combined sugars
Icientillcation of the fiee alir! comi;ined srigarl .r,as anaivzed by

using irigit perfcrrnrance iiqirid chroinatograr:h_v (HpLC) method
according to ch;rplin and KennedS,' 1 199't)-under the fblior.,,:ile
conditions: rvhcre eacrr sugar solution w.:ls injecteil r:tto Hpl L-(Heulctt Packard scries j050 r,ith pump Hp series 10-q0).-tr'he s;unple
rras passed irt a ilo',r r?tc ul {i.g :nlimin. t}rrouuir _li.ti.} minxT.gnrm
anriucr carl:ohr iirate llpx 87or-. ri,lunrn at g--s.t- l ihe cluiing bufl.er
!r'as 1a 30 acer';ritriler'warei (vl'v). f l-'e rciractive indei o1. the
separated sllqar \ras detestcd using Hp I G.+7A detector.

?.3"lnvestigation of free ancl protein*amino acitls (eua'titir.el1,)
Analysis of amino acids r+as carrieri out ,sing arni,o acicr

analvzer instrument accorrlir':g to the mcthoil describeJ bv sfelen gr
ai. (1989). I-KB alpira pius higrr performance amino aclc anar,-r*.
LKB bioch.oni.. L,TD Engia,d w;1s used for this purrlose. Rer_ention
timcs and areas tvere deternrined using Hcn,lctt l,ackard j390
recording Integrator. A speciai designerl proEram,e calcurated the
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concentration of each arlino acid Gl\Ol6GM. nitrosen.

2.4.Investigation of I ipirls
2.4.1.Physical and chen-rical properties of iipids

Tlre odour. corcur. physical rrattrre ancl sorubility in sorncorganic solverrts oi'the Iipic iverc studied. Funclamental chernicarproperties cf ripicis *'ere derernrined. incruding acitl ,"ir" 
-ia 

v l.ssler raiuc tF.\u i. 5aporliljcali()n value (S.i..i acc,-,rdirrg'i" if-timethod described by (Farag. r995) and iodine ,rrr" ii.i.;'ui""raingto (J;rmes. 1995 i.

2.,l.2.Identification of unsaponifiable matter bt GLC
I'he ineth_r i esters ol, u nsaporrifi able conrpounds .,verc prcparetjas descritred h1' (Farag et ur., i9g6) and sub.iecled to GLL. ii:arysis.

Th.e ci:ro*atcgraphic corrriitions Lrscd fbr is*thernrar o,*iurir rn,"r*,colurnn: OV lj rnetliy.lphen;-lsilicone ( i-Sx.lmrn.) rl,ith initialter:iperature 70"C. ratc r,,'as i0 rnrimin. ancl irnar te,np"rarure 270"c.The injector (h*-, carrier) at:50o(.ancJ detector (flarne iorization)ar300'c' Gas fl,r'v rate filr rr-2. I{1 a,cr air was i0. i3 arrd ;:o ,rll*;n.rvith chart speed 0.4 cm,.rnin.

2.,{"3.Irtentificarion of fattl acirl_s b.v Gr,C
iratry acids uri' statrdar.Js and sar:rries weie eonvei_tc,J to nretlrr,Ieslers using the rrethocl dr,scribej b1 (\rogel, l;;;i. "il;;

cirrornatographie co*oiti.rs used for rsoirier;rar anar'sis \!.ere:colurnn; Sp :itii. 
-i_i9.b. .o'anoprop_r,isitico'e. ii S*+]r*i friri"itenrperature *'as 70'C u'ith rate 5 nrr/inin.. finoi tempe.oiur"l ,uo.?90'C. flnaltime rvas 

.15 
rnin. fhe in-iector (N: carrier) at:S0.C anddeiector {f-lame io,izati,-rnJ at i00'c. Ihe sas florv rate of Nr Hr andarr \\e'c 10. ji and ii0 rri ,ri*.. rcspcctirei, anci,f,*lf,u,r _;#;;

Li.4cniinr in.

3. RESULTS AItiD DISC{ISSION

J. l.Preliminary ph-_vtochernical screening
It is ribr'ious fr.*('r'abre r) that- chro)'rphr.,rct iinctorirz contai.edlannins" il,r'onoids and phenorics. as lieri as aikaroids. ,i...rrr.

carboh;-drates andi.r grycosides, redLici*g sr-igars" chlorides and
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sulphates, but no volatile oils nor saponins were detected in the two
studied habitats.

3.2.Investigation of the free and hvdrolysed combined sugars by
using I{PLC

3.2.1.Free sugars
The obtained HPLC chromatograms of free sugars of

Chrozophora tinctoria stem, leaves and seeds revealed the presence of
arabinose- ribose, fructose, glucose and raffinose in stem and seed
samples at the two habitats with different ratios beside two unknown
sugars as free sugars (Table 2). While lear,es contained arabinose,
fructose, glucose and raffinose beside two unknown sugars. Arabinose
was the major detected one as free sugars for stems (26.23%) at Taba
and (33.01%) for seeds at Dahab hatritat, while ribose was the highesn,
sugar detected from free sugars with percentage of (25.37 and
24.44%) for seeds and stem at'faba and Dahab habitat. respectively.
For plant leaves, glucose represented the major detected free sugar at
Taba and Dahab habitats with ratios of (38.03 and 24.45oh),
respectively. I'he chrornatographic investigation of free sugar of
chrozophara plicata (whole plant) revealed the preserlce of sucr'se,
raffinose and glucose lNosseir et al., 1991).

3.2.2,Combined sugars
HPLC chromatograms of cornbined sugars af C. tinctoricr

revealed the presence ofarabinose, ribose, fiuctose, glucose, sucrose
alid railnose beside some unknow-n sugars in plant stem and seeds at
Taba habitat and plant stem, leaves ard seeds in Dahab habitat, r.vhile
piant Ieaves at Tatra region contained all the above mentioned sugars
except ribose with dilferent ratios.

Arabinose rvas detected as the highest sugar from the
cornbined sugars in plant stems with percentages of {22"A4 and
15.06%) at Taba and Dahab habitats. respeciively (Table 3). For plant
Ieaves, glucose rcpresents the highest ratio of combined sugars with
percentages (21.08 and 15.00%) at Taba and Dahab habiral,
respectively. Also glucose was the highest sugar fcr plant seeds at
Taba liabitat with percentage of (1 4.90%). While fructose represented
tlie major detected sugar arising frorn combined fraction with
percentage af {15.28o/,) for plant seeds at Dahab habitat.
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plicatu conl.ained glucosc. sorbose anrj xvlose as
Lrsing (il.C rcciuriq trcs (z\hmerl. 1 99 I ).

+: Positive. - : Negative.

T. - Taba D. - Dahab.

3.3.Investigation of iiee antl proteiri-amino acids using amira acid
analyzer

3.3.1 "Free arnino acids
The investisario, r,l'free ai*ino acids iTablc.l) shoived that c.

{inctoric sletls ci,rntaincr'i ten iir:c n11lpo acids at I aLra habitat. rvhiig
olant slcms at Dahab. piant lea'es ancl seeds ai Dahab arrd'l'aba
habitats contained nine fi'ee arnino aciris rvith clilterent ratios. prolinc
ruas the highesr il'ee amino acid in piant leaves (:5.97 and 34.g 1vo) at
Taba and Dalrab hahii.ats. rcspecrivei)'and in pianl seeds {24.{ia%} at
Taba irabilat. clutirrnic acid ivas the l:ighest arnino acicl iir plart stcms
(27-01 and 29.6lon\ at Taba anci Dahabhabitatsandalsr:itr,'-asihe
hichcrt ..rtte itt !ll.?!!! \{r.r!!. j i- I Ro. i ar rl.'1,.h l-,.,t-,ir-r. r r^,L:^t,.(rii. rlrui i_,_. r r: vi d,t i /r,,idU !i.ti,rtdt5. .!i!iiliUi)llia
rvas tlre lorvest cietectr-d fl"ee amino acid in lein,es (.1 .36%) at 

-faba 
and

able (l): Prelirninary phytochemical sereeninu of c. tinctorio-
Tcst Resu lt ]_e!t __ Re-cult

Volaliie oils !gfQg!fq4" s andror gl v cosides +
Tannins Redusing sugars I

Flavonoides & phenolics Chlorides +
Alkaloi<is + Sqlphares +
Sterols + Resins
Saponins

able re( ( . f ii't,,ii-,ri.t; at the tlr c studierl hahitate nsino EtrIlI

Sugar Rf
Relative 7o

Stem Leaves Seeds
T. D. T. D. T. D.

Unknorvn 2.10 19 . \). 1 3.36 2"7.26 i8.08 13.09 12.,46
Unknox.n 2.50 18.32 23.26 14.r'0 10.03
Arabinose 6.6-5 26.23 22.06 20.60 17.03 20.12 :3.01
Ribose 2.75 21.11 1A 14 ?q 17 25.06
Frulctcsc 3.40 6.71 2.62 9.71 10,34 4.i8 2.79
Glucose 3.65 i 8.53 I5.36 38.03 24.45 14.90 t 2.50
Raifinose r0.35 o aAo.La 3.8i 4.38 6.83 /.)- 4.14
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in plant srenrs (i.51?;) ar Dahab habitar. \\.hile rr__vptopha,erepreserrted thc ror.vest ore i, prant stem (r.,rgg0) at Taba habimi auirlor piant iear,es and seeds i1.67 anil: eSt;1. respectii..elr ar L)ahabhubitut. Ttrc pr.escrrcu olprtrlirrc ri irtr 6igh r,r;r;; ;;l'0.'0i"1o,,,.
irrcrcase in soil salinit-r. and drc-uglrt ,,i nahrb than Taba he.bitat. In(14)92) Ali anc Sawar, reporred thit sariniry, inhitrits rhe {1sn5mi551snrcactio,s' rhe, grutanric acici accumLlrated antl transtlrmed to othernitrogcnous corlpounr.ls such as proline.

Table (3): Combined sugars oI'
HPLC.

C. tirtc:toris at the two studiedhatritats usi

'aba.
ll. : Dahah.

In :f::::.1, 
*.":^T:nl-,1"id, of chrozopkora pticaru usins

ll:, J ":f,. i:l,T:_y_ '- 
ac et i c * il, ;;; i;,' ii ;' ; ;{, :':ffi ,:l[:lrrv rJrrerrr ,_uurarur : acetlc actd :watgr {4:1:Sly'sine, glycine. threonine, tyrosine, methio,ine and ,

al ,1991).

3.3.2.Protein-amino acids

ionine and valiine $Iosseiffel

Protein-amino acids of C" tinctoria iacros oI L:" tinctorja in the two studied areas,
y"1*.,u"hi:red using amino acid analyzer (after protein hvdrolvsiq)(after protein hydrolysis)
Ti lT,:or:i,ed reiurts ur* p.*r"rt*dl;;bk E;:;;:#rHil'Ji
:#,,'.-,:1 lj" ::::- I 1?'rii ::Y i. 

-,,r,' i ;'; ;;; ffi i':fi ffi:
Il?l:j'..:;,lT" l, 1id 1e{1 at n,. r,"u r,,ull;;' #';#, ili;L*j,:ii,l,
::::1::,.1::"t 

contained fifreen u,"i,,o u"iar). with different ranges ofconcentration.

Sugar RT
Relative %o

Stern Leaves Seeds
T. T. n T" rr

Unkno."vn 2.15 28.03 I ) ') I 24.11 20.10 9.06Unknou'n 2,4{i 18.32 20.a1 6.r 1,4rabinose 2.6s 22.04 15.06 r9.05 12.23 11.66 0.05R.ibose )'i\ I 8.12 11 .04

t 415
8.02 1a.70 5.03

F ructost-. 3.4A /- -a
I 3.36 I 1.06 10.69

14.90
5.28Clucose 3"65 I i.46 I l.0u 21.08 15.00

Sucrose 6.90 3.0-5 3 .0)g 2.i2 7.99 3.07Unknown 734 3.4A _-1. l-1 4.42 6.70 :.68Unknown d.ti(l 6.31 15.26 t 3.60
2.44 5.02T.:TI 3.0 i 3.44

il"

12.29

10.35
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Arninc acid
Relative 7a

Stern Leayes Seeds
T. D. T. D. T. D.Arginine 17.06 20.13 22.98 15.29 14.,'7{}Glutamic acid 21.01 29.61 i9.08 16.25 20.12 i2.t8Glysine 6),1 5.06 6.69 L93 6.20 zl 6)

Isoleucine 4.63 6.98 1.12
Leucirie i 0.07 9.t l 5.04 r 1.98 i 1.9: 7.08Mcthioni::e 3.54 3.5l r.36 2.73 5.06 .1.8 lPhenylalanine 8.02 o.-1 l 5.32 2.80 5.29Proline 15.41 13.r1 25.97 34.81 24.A0 18.06'['hreonine

:' .62 8.95 4,01 4.80 f.i5 9.28In,ptophanc .+.06 1.67
-.lJ 3.98

Table (4): Free amino
habitats

-l0l-

acids of C. tinctoriu at the two studied

T. j-aira D.: Dahab.

11 rs obvious fr"ori l-able (5) thar. prt,rlrne rvas the liighesi
sep;irared amino acic! (after i:rotein hydror.'sii) i* the stem (1,l.str9.it.
Icav*s (20'i09"0) arid seecrs {30.q6%i ar T'aba habitat a,d in i"ou.,(:9.50?',r) and seccls t3l509".1 .f thc (l tirtctorirrai Dahab l.rabitat.
Mearirr'irile- giLrtamic acid r,vas trre irighest separateci arnino acic inprotein iie.ctioi.i irr ster,s tl9.009zo) o{:the pla,t at llahab habitat.Mcthic;nine r,ras the lorvcsl detected aniino uria ;n stems (0.962c) andleales (0.85?'o) at Taba habitat. lVhile in pla:rt see,ls at Taba habiiat.cysteine (0.931i,,f a,d isoleucine q[i.931,,o; r\ere of th* ioivc:;tconcentrations detected ai:-riro acrds. Ar Dahab habitat. the ro,*est
perccjnta-\es cl1-fi.ec arnino acids ivcre- l-_vrosine ( j.l4?,r) in priu,,l ,i.,,nr.
pircn-r ialarri,c ( I -0820 ) i, reai e: artr c-, stcinc ( r .0goz) in piant seecrs.It is obvious fr"o,r tiris stLrdr ilrat this species ran a.lapt itseif t.grolv ilnder tire sc\icre desefi conditions b1. accurnuration ofnilrogenous cornp'unds and protein. Such aspects herp the prant totrilei-atc soil moisture stress as rr,efi as crirnaiic arougt.,t rxu*uru.iuSl.i "-E"r \r1srr

S.4.Invesfigation of lipitls
3.4.l.Physical and chemical properties of lipids

('.. tinciorict lipids were dark gr.een in cc.,lc,ur. solid. having al-"i'"r .,.1 .,.- ^-J tt- 
-:rdriii i)u'ur ano cilsa-qreeabre taste. They are sorLrbre irr,Jiethvlcther-

I
I
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petroieum ctlter. acetoll. Lrenzene. chlorolbrul and lrarln meth)'l alld

erhyl alcohoi. lt is obvi6us irorp Table (6) that. the acid. iodirtc. e.tcr

anJ saponificatiolr values a1 Dairab habitat u'ere sligirlil higher tlian

thrrsc tl I rba hrbitat.

Table (5): I'rotein amino acids of ('- tinctarla (dry matter) at

thc trvo studied hahitats using amino aciti

analYzer techntqaes"

Amino aeid
Relative 7o

Stem Lcaves Seeds

T" D. T. D. T" D"

Essential amin,.t acids:

Arsinine 1.92 1.70 1.12 r11 2.75 2.27

Histidine 14.05 17.24 13.04 i2.06 7.03 10.65

lsoleucine 1.79 Lr3 a"93

L,eucine i-r 30 18.60 19.30 1 5.00 I i.07 12.30

Methionine 0.96 1.89 0.85 t.:8 1n1 l.iu
Phenylalanine 2.50 2.31 t.92 1.08 3.15

Theronine 1.11 i.i7 t.2a 1.ts 1.90 1.39

Valine I4.01 1 1.88 18.60 r8.50 i -r.+-' 9.60

3nn-esscrtial umin0 ac irJs:

Alanine 2.36 1 <A 1.14 t.1i _,J-1 1.83

Aspartic acid 1_52 1.23 1 Aa 1.2" 2.40 2.2i

Cvsteiire 1"06 1.41 0.93 r.08

filutarnic acid 17.60 19.01 16.50 14.60 1s.92 r 6.80

Glvcine 1"21 l.) I 1.r3 1.09 i.l0 t.22

Proline 19.50 i 6"50 20.30 29.50 30"46 32.50

Serine 2.28 2.07 t.t6 t.l3 t.6J t -t-rJ

'[yrosine 2.80 f.i4 1 .19 1.16 t. t) 1.30

T.: Taba D.: Daliab.

3..*.2.Investigation of unsaponifiaLrle matter b--v GLC
GLC airalysis of tl-re unsaponifiablc tratter o{ {'. titrctoria ts



Item (mgo.i,i Taba Dahatt

Stem Leaves Secds Stem Lcaves Seeds

Acid value (A.V.) 3.01 423 2.97 3.97 4.4$ 3,14

Iodine value (1.V.i 80 32 9i.07 73.56 5+ l-i q:i.50 i9.06

Ester value (E.V.) 121.05 t21 il 1 16.12 124.90 126.23 120.20

Sapcnification value {S. V.) 124.06 128,i4 I 19.09 118.87 i 30.63 123.34
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Tablc (6): Acid. iodine, ester rnd saponificatiiln rralues of lipids of
C.tittc'lorio in the two habitats'

represei-lted in Table (7). Tetradecane was the major hydrocarbon w'ith

percentages of 12.13 and 14.73% in plant leaves at Taba and Dahab

liabitats. respectively. Triacontane was the major hydrocarbon for
plant seeds t19.32%) and plant stems (27.0Yo) at Tabaand Dahab

habitats, respectively. Meanwhile tricosane \Yas the highest

percentage fol plant stems {22.12Yo) and octadecane (21.03%)for
piant seeds at Taba and Dahab habitats, respectively. Stigmasterol was

the highest percentage of sterol detected in plant stems(10.98%)'
plant seeds (16.250A,\ at Taba habitat and planf stems (4.20o/o) at

Dahab habitat (Table 7). While p-sitosterol was the liighest one in

Ieaves ol the plant (18.09 and 14.40%) atTabaand Dalrab habitats,

respectively
In (1991) Atrrned reported that the unsaponifiaLrle matter

components of Chrozophora pliccta was composed of 4l.44ah

hydrocarbons and 58.56% sterol compounds.

Chclesteroi is a sterol occurring widely in animal tissues and aiso

some higher plants and algae. The rvide occurrence of cholesteroi

plants has been discovered recently (Trease and Evans, 1999).

Boulos in i1983) reported that, Ieaves of Euphorbia peplus

belonging to famity Euphorbiaceae contained p- sitosterol,

stigpristerol, campasterol, cholesterol. This confirms our results in

Table (7).

3.4.3.Investigation of fafty acids by GLC
tlre CLC analysis of the saponifiable matter af C' tinctoria is

presented iii (Table 8). Myristic acid was major fatty acid al Dahab

habitat, ii reacireri to (34.88. 29 .94 ansj 3i JA%) in plani sietris, leaves

i
i- -::
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andser:ds.r'especti!ely.At'Iabalrabitat';nargaricacirJwasll".'lujo'
one in plant s1ctns r,.,d lt'o*' rr'ith pcrcentages of 29'16 and 34'-1i%'

respectivel.v- u'hile rn1'ristie acid wasthe highest. percentas'es of latty

Table(7):GLCol'h-vdrocarbonsandsterolsoft''tirtckricratthetwo
studied habitats.

Reiative Percentage 7o

'St * --If..ll-cs --]- --!#t
N urnber of

carbo*
atems

Name

T, rt T. n T" D.

Hydrocarbons

10 Decatre 2_frg 1..79 3.02 1 t1 3.45

l2 Dodecane r8.21 20.63 1 1.8C) 98r 0.41 0.33

td Tetradecane 1.69 3.39 12.1 3 14.7

3

5. 10 6.01

Linknolvn 1 .31

1421

,1.7C 2.65 1.01 0.99

6.58 0.71 3,21 15.91 21.03
is Octadeciine

20 Eiccsa.ne 6.zrt 6.17 2.Q'.I a.29 0.20

_-1 Tricosane 22.12 a 1) 5. 18 4.36 +.tJ 3.12

26 Llexacosane 0.66 -1.15 i 0.14 7.42 3-10 3.15

Unknorvn 1.36 7.12 | 0.45 i .__. i

Unknown 0.99 2.12 301 5.{2

29 Squalene 1.{.48 20.i3 5. 12 t4.0
8

9.12 I -j. , 
-1

30 Triacoliane 27.{iA 5.05 l0-l
5

i l:

-42 D0triconialte i.13 _.1- :

Sterols:

21 Cirolesterol i 1? 0.93 i.,;l 1l l 1,1-,

15.17
27 Carnpes'iero) 0.58

27 S-igniasterot I to.vs ,1.20 .J.UJ .-,-l ;'t'l

21 p-sitosterol 1.03 lsli 14.4
0

''1,'

Unknawn 0.83 t-i. i 1 2.11 162

,fr

I
I

I+



able (8): G -C of la acids of {. tinckiria at the trr.o strrdied hqhit*
n-umber o{'

tarbon atorn Name

Relative pe rcentages o/i,

f---lrrr'rr,
Stem j Lear.cs Seeds Stcnr l,eaves Seerlq

C:ll Caprylic 1.53 0.54 0.34 2.i4 1.72 D.?6

Unknown 0.6t 0.92 r.88 i).88 0.72 r.05

Unkrou n 0.29 0.20 0.09 4.4$ 0"35 0. 13

C: l0 Capric 090 1.67 0.06 0.u6 0.58

[Jnknorvn 0.03 0.73 1.t7 1.42 0-03

C: 12 Lauric 1.09 0.5-5 1.32 0.82 0.8 r 1.29

Unknorvn 1.33 0.59 r-/) a.4t 1.02 l. i9
Unknorvn 2.68 1.94 1"97 1.9i 2.52 1 Aa

C: l3 'i'rideeylic
6.40 5.04 7.21 4_50 o. 16

C: l4 Myristic 10.-:10 25 41 27.39 3.t.88 29.94 31.t0
LJnklorvn I.s5 066 i -81 0.22 0.57 t.+6

C. ir,. Painrriir: 7.72 3.91 5.01 1.98
c1 6.1 Palmitioli

C

24.49 2A.'74 t9.39 30.45 17 _38 14.J J

C:1'/ N4argalic 29.16 34.27 25.1 2 19.4i 28.59 iu.b /
C: i8 Sleaiic 3.30 8.41 1.99 2.07

C18:1 ()le ic r .82 1.60 2.64 1.33
( l8:2 i,inoicic 0.94 0.86

C20:4 A'aciridon
:-

0.ti0 1.63 1.37

-t 05-

acitls in plani sceds i2i .39%). capric acid *as the lorvest f-att1, acid at
ijalrab i,abitat detected iri iliiini stcrns, leaves and seeds rvith
p.rcentages of (0.06. 0.06 and 0.,i8910). respectivel-y and also in plant
seed> {().i'i-c';) ar Taba irabii,t. Arachiclonic acitl 1u.g0oo) waslhe
lo*est derected tatty' acid in plant stem, while capryiic rcij (o.s+gzo)
in plant ieaves at l-aba habitat^

Nosseir ei ul.. (i99 l) statecl thtrt Clro;ophoro plictrlu t+as
clia'acLcrized by thc prcsence of irigh c.nc,e,trations of [arrnitic acid(:i.83 9,0) and rrapric acid (27.61 9/o) rvftich reproscnte; ihe nrajor

":"

t
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Fig.(I): (llrozophora tincloria grorryn in Tatra'

f ig.(2): Clrrrtx;p!rura tincttit'io gron'tr in Dahatr'
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c0ristitucilts of taltv acicls.

4.REFERENCES

Abd El-Hameed H. and Said H. M. (1969). Humdard pharmacopoeia
of Eastern inedicine. The Time Press, Sadar, Karachi, pp:
53.

Ahnred F.A. (1991). Ecologicai and phvtochemical studies on
Chrozophara plicata (Vahl) A .Juss.Thesis, M.Sc. Fac. of
Girls, Ain Shams Univ., pp:173.

Ali R. M. and Sawaf N. A. (1992).Effect of salinityaloneandin
combinatiolt with adipic acid or methylamine on free amino
acids and alkaloids content of Datura innaxia. i. Fac. Edu..
Ain Shams Univ., 17 :345-353.

Association of Official Agricultural Chemists A. O. A. C. (1970).
Official methods of analysis. I l'h Ed. A. O. A. C.,
Washington, D.C., U. S. A.

Balbaa

Balbaa

Boulos

S. I. (1986). Chemistry of crude drugs. Laboratory Manual-
Fac. of Phanracy, Cairo Univ., pp: 195.

S. I., Hilal S. H. and Zaki A. Y. (198i). Medicinal plants
constituents. 3'd Ed. General Organization for Univ. Books,
Cairo, Egypt.?p:644-
L. {1983). iVledieinal plants of North Africa. Reference
Publications, lnc.. Algonac, Michigan, pp: 83-84.

B,.rLrltis L. (j99j). Fltrra of L:rrpi. Checklist. .1i-iladara pubiishing"
Cairo. Lgypt. Pp. E3.

Bricskorn C. H. aLid Klinger-l land Poionius \\:. ( 1q6l'). i riterpcns and
sterols in iea,i.cs a{ Sulvia triloha a*ti {'1,7'11t Dtalu:;. Arch.
Pharnr.29-1: 180-91.

Chaplin IlI. F. and Kenncdy J. f-.(1994). L-artroh,vdrate anal,vsis. A
practicai approacir. 2"d Ed.. OrforC Unir,.. Press Oxforcl.
Nerv Yori,.. 1'r:kyo. pp: 324.

Chopra R. N.(1958). Clhopra's indigenous drugs of India. 544, lfhur.
U. N. aird Sons. Calcutla.

Chopra R. N.. Chopra I. C. and i*\;i1,ar S. I. ( I956). filossary of Indian
nredicinal plants. 62. Council ol Sci., lndLrstrial Research,
lier,v Deliri.

L



_i08-

Dogra J. V. V. and Sinha S" K. P. (1982). Variation of total phenolics in
leaves af Chrozopltora rottleri Hook during maturation. Biol.
Bull. India 4 {1): 47- 49.

Fahmy I. R. (1923). Constitutions of plants and erude drugs. Faul
Barbey's Printing work, Cairo.

Farag R. S. (1995). Chemical and physical analysis of oils lipids.
Published by Academic Library,PP: 210.

Farag R. S., Ahrned A. I. Rashad S. E. and Ewies M. A. (1986).

Unsaponifiable matter of six poliens collected by honey bees in
Egypt J" of Agric. Res" i9 (4): 52-58.

Galal M. and Adarn S. E.l. (1988). Experimental Chrozophrn plicctta
poisor-ring in goats and sheep. Veterinary and Human
Toxicoiogy. 30 (5): 447-52.

l{asan S. Q., Ahmed 1., Sherwani M. R. K., Ansari A. A. and Osmatt

S. M. (1980). Studies on herbaceous seedoils. Fette,Seifen,
Anstrictrm. 5:204-5.

Hartwell H. L. (1969). Plants used against cancer. Lloydia (A
quarterly journal of pharmacognosy and allied biological
sciences. 32 {2}: 158.

James C. S. (1995). Analyticat chemistry of food. Biackie Academic
anci professional publisher, an imperint of Chaprnan and Haltr.

Pp: 1 78.

Kapoor V. K., Chawla A" S." Soni P. K. and Bedi K. L. (1986).
Studies on some lrrdian seed oils. Fitoterapia 57 (3): 188-90.

Kamara P.J. (i983). Water reiations of plants" Academic Press Inc.
London.

Lwu M. M. (1993). Hand book of African rnedicinalplants.CRC
press, inc.

Moharned K. M., Ohtani, K., Kasai R. and Yarnasaki K. (i994).
Dolabellane diterpene glucosides ttom Chrazophora obliqua.
Phytochemistry 37 {2): 495 -500.

Mchamed K. M., Ohtani, K., Kasai R. and Yarnasaki K. (1995). 3-

Hydroxy-3-rnethylglutaryl doiabellane diterpens lrom
Chrozoplnra abiiqua. Phytochernistry 39 (i ): I 5 i-16i,

Mossa i. S., Al-Yahya N'1. A. and Al-Meshal I. A. (1987). Medicinal
plants of Saudi Arabia. Vol. 1. published by King Saud Univ.,
Libraries, Riyadh, Saudi Arabia, pp: 340.

Nosseir M.A., Amer K.F., Tolba I.A. and Ahmed F.A. (i991).



-l 09-

ph-v-tochemical studies an chrozophora plicata (vahl) A. Juss.

Egypt. J. APPI' Sci., 6 (3) : 15-3 I '

Steven I. b., fr4i"nuel M. and Thomas T. (1989). Manualof advanced

techniques for amitro acid analysis' The PICO' Tag method,

Millipore-Co-operation, USA,4189 WMOZ, Rev' tr' U'S'A'

Suparna M., Trapaswi P. K., and Maildals. (1999). Phytotoxicity of

aqueous leachate from the weed. Cl*ozaphora rattleri. A. Juss.

onri.e.wheatandmustard.Jou.,ofweedSci.'andTechnology
44l2t: 144'46.

Tiickholrn v. (1974). Student's flora of Egypt. published by cairo

Utiiv". Printed by Co-operative printing Co', Beirut' Pp: 316"

Trease G. E. and Evans w. c. (i 972).Text book of pharmacognosy.

10', Ed. 79i . Bailiere. Tyndall Co., London

Trease C. E. and Evans 
-W. 

C. (1999)' Fhannacognosy' 14'r' Ed'

Printed and bound in Cliina' WB Saunders Cc' Ltd' pp: 495'

Vogel A. J' (1975). A lext book of practical original chemistry. 3,/

E.1., English Language Book Sociel-v and Lcngman group Ltd'

l-otrdon. PP: 969-71

WallM"E.,KreiderM.M.,Kren-isonC'F',EddyC'R',WilliamanJ'
J., Corell D.S. and Gentry H' S' (1954)' Steroidal sapogenins

VIt- Survey of plants for Steroidal sapogenins and other

constituerts. Jour- Phann' Soc' 43:1-3'

williaraan J. J. and Hui- Linli (1970). Aikaloids of clrozophora

hierasa!;;xtitana. Llo,vdia' 33 (3A): 88'

lvao lY. S.. Ctri H. J.and Yun H. 5.(1977). Atkaiiod screening ol
sotresaudiArabianpiants'Kor'J'Pliarmacog'8(3):109-113'



-1i0-

Chrozophoro tittctoria # c,t+ ,to t:t,r^rs {.rLul;.l

9t+* *r*!*lf;iL o+Ull

rosi ojs LLG

;;aGJi - <; ,i*Jt - ril:Ji .--:;':; -6;*

UaiL

" .:t---.ril i.l.rln q^Sl *1j eSJl ,r++ *.tc *iFl a*lJJl oJA J*i.i,3

?_"-,;q {i"+l s-tll q+*#i +L:LJl rJ* (Neeli.,Jy ) h;:,Sl l-r}jj-s_S
,L+ E YA el+Sll g,"+*ll " yi-c.ra: JJ E '\ Yo il.$ll il-ti"; i.-L= "E*/ L-* \J l*-*.r'i.o 1*,-t+u.

:,rJL:lL{ ir.srJi -11:;.Y1 ;aL:Yi J ilijs*Jl U,-=, ; ril
' jk+,1ri-,.,,'u +,,:J ll _e6;sll -:USJ;l-+rL:;St JL.:ll ,-;i -t
. jlisJi ,JHJ ,j-9+l*,i ril3r .-.:Gi1 JJ+ J ,31-,-ti -l af iJ',,i'HPLC

.a.t.n-r^ it * d -,JJSJI -1] 
ijUll.+ ip i;c.-a q+ j;+l.l , jSA

L--t-'i-Fit J iJ,-r.11 L++')l s:L o)dl,.#1*yL",r-,$l JiJ-:ill e-3i -V

r:lj$ 4J+Yl ,,u.Lo=Yl ,JJ- j1+= rl \ii-L cib+i-c i; qs os ;rp3Jl
i;3-- s--E 1 . ,r-lc +-i" ijli*ji el;Yl rl3'r-1 nlrJl -r:+ : r!l::i-t

.iiIi- ,.,.,.ij i*1Jrll #.t-lo ;* }s os +15;r iJjE !53 l1 ,6;,:
" .1r:.'i- ..L .y j-+L)i J rruljS_qj+sll -.s15-iLt;SJl JHIJI C;ri -r
sLJJ,JJJJ'Jq '! , *L LelU$.99rsi a*l;r.!l LJ3:l,i* ; )E ;i 'GLC

Gl:yi -r u1 iJ$ i:iI=Jl drul +lii el3,rsl ;r*.n ljs .(:YJJrn-l iJ
,', *".,j-+i]+.il ,..t-" JS +;afi.,.',..ii rial Lt 4s 1Y .rJc ;3q 3

.a*lJJl
t irr r:,Jl (o t) rlr Jl - i3r.rill i*l+ - ;-clJjJl a.K a..ul at-ll

.lt.-tf:{Y..Y+1+)


