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ABSIRACT

1:ohodclu fttrulo:ut \-\n- A- tcn iloliu5 ('a\' belongs to lh(

Iamrl\ liliaceae k i' di'tribuied in Srnaide'!'d ft"nh& \ourh sinai)

,, ,ninnual h.rb. fl''uering in .pring afier hea\) rain''

The preliminuy phytochemical screening showed thal the plafl1

"nn,"'n'.)1,,t' "nrhraquinune'. 
fl aronoid' dlLaloid"rc'ors and rerpens'

lhe pnriochemical inresligulion o1 the plant re\ealed the prcseD(e

oli ,i* *gr.. (raffinosc, maltose galactose, Sl cose, sucrose and

.u-.n*"i lft""o amino acids that werc in free form or enclosed in

nrol.rn jtructure $i& dilferent percenlage\' ninc lalD dcid' elclen

irldroccrbont. marnll octacozanc. 'qualene 
and hexaco'ane be'ide'

nn. rnoe ol .lerolr0-.ilo'lerol). a.llaloidat in\e'trgalion \upponeJ b)

sp..nat lnethoa'. rer.alcd Ihe tre'cnccof"hnline and anab'ine

Key words : Asphoctelus fistulosus,A tenuifoliut, phytochemislry'

1. INTRODUCTION

Asphodelut fstulosus belongs to the family ZlliaceaeTvhich

inclJJs several 
"geneo 

reported as remedies in folk medicine (Walt

.nJ grever-graniw;ik, l9a2). fteir lalue in this respccl has been

,*iOrt",i to lariou; constituents' r'hicb Jnay be either alkaloids as

."i.ti.i* i, Colchicum spp. (lloit 1961) and cardiac glycosides as in

tigired spp. (stoll, 1937 & 1956).
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A. fistulosus belongs to lhe genrs AsPhodeld which is

commonly used as remedial planls in folk mcdicine as mentioned by

Hammouda et ol., (19'.,2), Boulos (1983), Chjej (1984), hvu (1993)

and Ghazanla. (1994).
,4- lstulosus L. 'iar te uifotius (Atabic name : Bwwa-v) is one of

the wild annual herbs 'which are widely distribulcd in Sinai desc't' It is

rsed is laxative. diuretic afld as a cure for extemal ulcer (Chazanlar

199,1). Accordingly;.4 rrrulorrs \\'as the targei ofthis study'

rell el al. 
- 

il968) recorded four liee sugars (stachyose rallinose'

melilriose and sucrose) in .'1.trrole/ r micracary'us seeds and three

sugars (stachyose, raffinose and suctose) in l'fJr'1dirr seeds' fuzk

an; Hammouda (19?0) found that the tuber oflsphodeL*\ nticrocutpus

contains mucilage (2.7 D.Wp) lhat composed ofglucose, galaclose and

arabinose.
Mohammed et at., (19611recorded thatthc seed oi l -fistuirt:us

conlains l6% protein. ftom which 13 amino acids lvere ideniified' This

Dror<in .oufce is 'r,gge-reJ 
a. a possible Iun'an lood '.Jurcc'

I ell , r .11. r r9lr8, obraincd liom rn< fired .ril of 4 tt'r \r't t''

and A.fist losus seeds; B_silosterol, B'amyrin, campestcrol and

.,,"rna'ie.ot. I he rirld,,r lhe un'aponrl-'ahle maner {'lerol<' sa' 0i
,',1 O.qe"" to,, i. nti,,,utrpu, a\nA.)i'tutusL'' respecli\c\ q 'o
iire fafly ac;ds $ere identified in seed oil o{ both spccies' lhe\ $ere

m,vristic, palmiric, stearic, oleic and Iinoleic acids' Ri* and }lammouda

t tb:Ot founa that the unsaponifiable matter (sterol) in lhe tubers of'1

microcarpus amounted to about 179'0. fucoslerol was isolatd frcm the

unsapooifiable ftaction. By thin layer and 8as liquid chromalographic

(GLi) analysis of fatry acids, the-v detected: m)ristic, palmilic stearic

oleic, linoleic, linolenic. arachidic, behanic and lignoceric acids'

Hammouda ?t d/., (1972) found B- sitosterol-B-D-glucoside and

llvo udid€nlified components liom the rubers of 
"rit'"'c'lpx! 

Si0gh

anal Saxene (1976) iecordcd ir Asphodelus dl6xr nine fat] ac;ds

besides B-amyrin. p-sitoslerol, stigmasterol campesterol and

fucosterol.
Tackholm anal Drar (1954) declared thar Bedouins at Sid;

Barran i in Egypt were using the tubers of,{- In/croc'rrpa as remedy for

withering aJ paralysis Gum that can be obtained from cuts in the

nnripe c-apsules oI A. microcorput \las usod tor local aPplication in

Nortl, .qt;"u. Adding, thejuice obtained lrom the liuits was employed
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fbr earache. Gomes (1992) reported that the tuben ol A-l siaanicus
were used in Portugese raditional rnedicine to lrcat sevelal skin diseases.

2. NUTERIALS AND METHODS

Asphodelus listuloeut plants were collected during 1999 season
(winter and spring) fiom its natural localiiy, at Wadi Om-Sura nnd El-
Arishi North Sinai. The collested $hole piant Nas dricd in an oven at
60oC lor 18 hou.s and ground io fine po\r'der. then used in the
loilowing investigarion:

2.1. Prelimitrary ph!'tochemical screening
2.1.1. Sterm distillation

About 50 I oftiesh planls were subjecred to steam distillation 1(]

extrect l,olatile oil. accordlng to Balbaa ct a1. (1981).

2.1,2. Preparatioo of tbe ertracl for further scft.(.niog
About 20 g ofair-dried planl powder$ere refluxed with 150 mi of

80% ethyl aicohol for 6 hours. then filtered. Tle residue rvas then
washed several times with hot alcohol- 'Ihe combined filtmtes wcre
collected- concentrated uoder reduced prcssurc at 50 oC. and used 1br
the follorving tests:

Test tor taonirs according to Balbaa (1986). test for sterols and
terpens (l-ibermann - Burchard:, test) according to Fieser and Fieser
(1959) and Salko*ski reaclion's according ro Brieskom and Klinger-
Hand (1961), test tbr flalonoids according lo Wali et al (1954), rest for
alkaloids accordin8 to (Woo e1d1-. 1977). test lir carbohldrates and./or
gl)cosides using Molish's and Fehling's reagent acco.dingto Balbaa
(1986), test for saponirs according ro (Wali elal.. lgi.l and Balbaa
1986), and tcst aor resins according kr Balbaa (1986), tcsl for
anthraquniones according to Balbaa (1986).

2.2. Investigation of c:rrbo[]drates
lnvcstigations oi the lrcc sugars wcre determined according to

Chapline and Kenned) (1994) and chromalographic separations and
oomhined suBars according to Abou-Zeid sa.r1. (1995)-
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2.3. IDv€stigation olamino acids
Tle free amjno acids and protein lverc dele.mined using amino

ac id analyzer according to Peller afld Young ( I 980).

2.4, Itrvestigeaion of lipids
The lipids were extracted ftom the po.lrdcred plant \!ith petroleum

ether ( B.p. 40 - 60oC ) : cther (l :l v/v ) for 2,1 hours using Soxhelr
appa.atus. fhe lipids were obtained bl distilling olTthe sohenr and rhe
la.r uacc. ol lhe .ol\enrs \cre rrmot<J b) healing lhe liqu d .dmplr n

d !acuum o\(n ar 50"C ro a con.rant $er!ltt,

2.;1.1. The fundan€ntal chemical properties
Acids. iodine, sapoDification and ester valucs were deremliDed

according to Farag (1995)

2.,1.2. Chromrtographic investigation of lipid coDtents
The lipids uere e\tracted with petroleum cther: dieth)lether (l:1)

using So\helt appararus. rhen lilrercd.

2.,1.2.1. Identification of faiil-' acids by cLC
Methylation of fatt_v acids was carried out b], Trimeth),I silllation

reaciion. The fatry acid methy l ester was ther subjected to sas-liquid
chromatog_aphio anallsls (CLC). The relative propenjes of each
indiridual compe.und \\'ere estimated asthe ratio ofthe parlial drea\ to
rhc tolal areas as mentioned bv I arag et d/. (1980).

2.4.2.2. Identificatiotr ofunsrponifiabte metter bv cLC
The hldrocarbons and sterols cornpounds uere idcntified b} using

a llewlett Packard gas chromatography. model 5890, equipped *ith
flamc ionizaiion detecrcr.

The relativc percentage of each unsaponifiable oompound $as
delelmined using trainglualion method according to Nelson s. rrl.
( 1969). Ihe resuhs ol ttoh e, d1. (1973) and Farag er d/. (1986) rere
used as a guide 1() characterize some ofthe unknown oomporjnds.

2.5. IDvestigation of alkaloids
Alkaloids were extracted from the dried plant po*der of .i.

filtulosus accolding to Woo er !]/. (1977), invcstiqated accordins to
\lahl ('g6qr. Harunouds e/ al ('q- ranJA\\aad(tqq5,d]|drdenl ied
by using MS and NMR measurements.
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3. RISf,'LTS ANI} DISCUSSION

3.1. Preliminary phytochemical screetring of ,4.fr,,rlar$
The preliminary phytochemical soreening on A istulosus.

collccted iiom wadi Om-Sura revealed the Presence of alkaioids'

anthraquirons and tannins- No saponins, resins or volatile oils *cre

present in l..lirl losr6 as shown in Table (l).

Trble. ol A.

Tesl Rcsults

Alkakrids
Flavonoids
Saponins

Resins

Ca$ohydraies andlor glycosides

Terpcns
Antkaquinones

Tannins
Slerols

Volatile oils

(+)
(+)
(-)
()
(*)
(=)
(+)
(+.)

(*)
t)

3.2. InvestigatioB oI c.rboh-vd rates

3.2,1. Free sugars
Table (2j shows the result oi iorestigating the free sugars oll'

lisrl/orar using Whatmaon No. 1 compantive papcr chromatogxaphl '
iolvellt system n-butanol : aceiic acid : water (1i15) and aniline

hldrogen phosphate as spraying reagent and re'realed the presence of

{iaffi,r."ose,- glucose, galactose. maltose and sucrose) as compared b1

pure aulhentic samPles of sugals.

Table (2): Free suga$ of l. rsrulosrrs t,. usiog paper chromalograpby'

Sugars Rf x 100 Colour

Raffrnose
Maltose
Galactose
Glucose

8

t0
14

l5
18

BroIn
Bruwn

Bro\Ln
Bro$n
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3.2.2. Combined sugars
Investigatjon of the h)drol].zed combined sugar extact of,,i.

.lirtrlosrs using Mramann No.l comparative paper chromatograph\,
sol\,ent sr-stem n'butanol: acetic acid :water(4 : I : s)andanilin€
hydrogen phrhalare as spraving reagent rcvealed the presenoe of
Rhammnose, raffinose- glucose, galaciose, maltose and sucrose as
combined sugars are shown in Tablc (3).

3.3. lnvestigation ofamino acids
3.3.1. Free amino acids

Ihe free antino acids of ,4. rsiulolrJ were inresrigated using
anrino aird anal\/<r DarJ p-<-\nred in laolc 1.r1 .6p*6,1 qLr1 f
,rr,r/osrr contai.ed i5 ftee amino acids: aspartic acid. theonine.
scrine. giutamic aoid, glfine, alanine, arginine, valine. mcthionine.
isoleucine, leucine. $rosine, phcnylalnnine, histidine and l).sine.
Glutamic acid was relarivel] high in its concentration (0.77 %). \\hile
hisiidine was relatively low in irs concentrarion (0.049%) ifconrpared
with other free amino acids in the planr.

3.3,2. Protein-amino acids
Ihe investigation of h\ drol"vzcd protein-amino acids of ,{

frl!/(rflrs 1las achieved using amino aoid anallzer.
Data presentcd in Table (5) sho$ thal the protein hydrolyzare o1,4.

,slrlosar contained flfteen amino acids: aspartic aoid, drerionine.
serinc, glutamic acid. glvcine. alanine, yaline, melhionine, isoleucine.
lcucine, qrlcsine, phenylalanine. histidine. l,lsine and argLnine $,ith
different ranges ol concentration. Arginine and aspartic acid .were

l

: Combined srgars ofl. /istrlrrxrl.. us

Sugals Rt" too Colour

Raffinose
Mallose
Calactcse
Clucose
S{rcros€

Rharnnnose

8

t0
1"1

t5
]E
31

Bronl
Brou o

Brown
Brotn
Brorvn

Yello* broun
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relari\el\ hiqh in lheir concenralion' {202dnd loJoorilcolnparcd

"i,r, "ti,.t i,""i"-"rino acid' in lhe planl '\hrlc meLhronine ua
;,;' '"I''i;'i; .;;"ntrat'on tu' l2o ot ii'ompared *rth orher protein'

amino acids in the Plant" ;';r.il l;.* or taole' r4r and r)': '4' ''r'lo'at.encl"scd' 
li

"rnrnJ'-,.i'*i"-h 
arr enher rhund in hee srar< or included in p-orelt

l*,it*i in".. "r*" 
a(rd\ are clas'ificd into ' e"cnrralamho c'id' 2

.]i l*.."ntiul u-ino *i,ls and 6 non-essential amino acids'

Trble(4): Percentages offtce amino acids of"l /irtrlos's using amino acid

3.,1. trvcstigation of lipids
3.4.1. Pbysit{l Propertics**'i;. 

:;;il llpid' rr.re d,rk grcerr h colour' seni i lid ha\ nP a

fairt 
'"a"". 

-J Oit gteable tast lt \ras soluble in fl-he\anc' benz€ne'

ar"ii,, i"ti*, "rri..i.,i , acetone, $arm meth) I and cthvl alcohol

3.J.2. Fundamentrl cbemical propcrlies
"-- ;;;;;;;;,i.i.,"i.i' p.p'ni* ..r rhe e\rracted lipiJ' or'1

,.rlrlosrr are presented in Table (6)'

0.46
0.07
0.09
0.11
0.05
0.08
0.21
0.10
007
0.18
0.12
0.08
0.1 t
0.04
0.07

Aspartic aoid

lheriorine *

Scrine
Cluiamic aoid

G,ycine
Alanine
Arginine **

Meihio ifle
Isoleucioe *

Tyrosinc
I'henylalanine *

Histadine *

Cotrc. (7o) 

-

Amitro acids 

-
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of pmtein sEltro scids ofl. fJrrrorzr ulitrg rBinoTabIe(O:Pcrcertages
acid

* = Essential amino acid ** = Semi-essential amino acid

It is clear from ihis lable that acid and ester vaiues were lg and
141%, respectivel), that revealed the presence offafy acids mainly in
esler rorm. Ihe re(ull or'saponificalion raluc ol .l ,\rr1..r\ \\a.
(159%), which indicated tha. the main constituents oflat werc lono
.ha:n [arD acio..

Ihe result, obt"ined scre.omparcd *irh tfr-c.aponificalron \a,ue
of rape.eed oil a. il, rnain jnn.liruenl $d.( r. tato a.id\r.e.t)lei.
acid. lrnoleic ac:d and linolenic aridr a d it. $ponificar,or \alue
rang€d bctween 170 and i80 (Ftu"ag. 1995). This \as confirmed by
GI-C analysis ofthe fatt),' acid content in,4.fstulor,s. The iodine ralue
of lat content of the plant was 80 which is compatible with thc result
oblained by GLC analysis offatv acids.

3.43, Th€ unsapotrifiable fraction (Hydrocarbotrs and Sterols)'Ihe unsaponifiable malt€r content ofl. rsl?/orrlr !!as delerrnined
using GLC technique. The relative percentages ofeach component were
calculated and tabnlated in Table (7). It was obvious fiom the obtained
resuks that,{. ,r1rlorrr contained the dodecane. eicosane. heneicosanc.

Amino acids Conc, (9/o)

Arpartic acid
Theriodine *
Serine
Glut mic acid
Glycire
ALnhe
Valine *
Methionire
IsoleuciDe *
L€ucine *
Tyrositre
Phetrylslanine *
Eistadine *
Lysine *
Arginine **

2.62
0.54
r.45
2.20
0.51
0.4

0.12
0.62
1.20
0,29
0.E9
0.36
0.8s
2.63
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docosane, tricosane. letracosane, hexacosanc, octacosane, squalene,

riacontane. dotriacontante, and P-sitosteroi.

Tabte (O:Acid, iodine, ester and saponification values oflipids
ofl.

Items Percentage

Acid value
Iodine value
Este. value
Saponificarion \alue

t8
80
1,11

159

3.,1,4. The unsapodifiable fraction (Hydrocarbons aod Sterols)
Ihe unsaponifiable matter co.tent ofl. /i.rrulogr \\as determincd

usirrg GLC rcchnique. lhc rclelive pcrcentages ofeirch oomponcnt lrcre
calculaled and tabulated in Iable (7).It is obvious fiom the obtained

results that .l..rr.ar).rzn conlained the dodccane, eicosane. heneicosane.

docosane. tricosane, tetracosane. llexacosane- octacosaoe, squaleBe,

trircunla"r. d.,nid.onlante, dnd U -ilo\rerol.

Tabel (O: Eydrocarbons and sterols of A. Jistulosus as detected by
GLC.

Evdrocarhons and sterols No. ofcarbotr atoms Rclativ€ Derdentase
I)odecatre
Eicosane
E€treicosatre
Doc03aae
Tricosatre
Tetracossne
Eexacosare
Octacosare
Sqtralene
Tihcontsne
Dotriacotrtrbte
B-Sitosterol

t2
20
2t
22
23
24
26
28
29
30

t,52
1.55
4.00
3.75

27.O1

7.85
31.74
5225
40.71

19.38
121,32
13.t6
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3.4.S. The saponifiable fraction (free latty acids)
The sapo ifiable conlents of ,4. rr&/or,rs were determjned using

GLC technique.The .elaiive percentage of each component wa;
calculaled and tabulared in Tablc(8), which revealed &at;..frtrlosa.s
containcd 6 satumted taq, acids: Caproic, caprilic. capdc, m],i.istic,
palmitic and stcaric and 3 unsarrrated tauy- acids: {)leii.linoteic ana
linoleniL. I inol(ic and linolenic. rhe e.sential talt) acid. are ctaimcd lo
iDcrcase the eqirheliaiisation rate of wounds as reponed b1 Ross and
Brain (1977).

3.5. hvestigation of alkatoids
fhc alkaloid etract was subjected to thin la,,-er chrcmatographl-

tcchnique(TLC.) using chlorofonn: merhanoi (8 | 2) as a solveni ststem.
After spra-v'ing the dried plaies by Dragendorrfs reagent - (specific ior
alL"loid.r. th< plarr- .hoseo lour .<Daratcd alka.oioal compounds.
Three ofthe conrpounds (B, C. and D) rvere minor \&,hile compound (A)
\\,as prescnt in a considerahle amount" $hioh can be separated bv
prcparat;ve thin layer chromatopraphy rechnique. (Tabie 9).

Table (8): Fatty acids of l. 
^r/oflis 

as atetected by a retstive percentsge

* = Esccntial farl, acids

GLC.
F.tty acids No. ofcarbo, atoD Relativc Dercentase
Caproic
Caprilic
Capric
Myristic
Palmitic
Stea c
Ol€ic
Linoleic *
Liool€nic *

6,0
8.0

10,0
14,0
r6.0
18.0
18,1

18.2
t8J

0.86
0.16
0.60
0.65
4.34
4.55
3.26
5,90
6.94

Tabl€ ralues and colour reaction ofatkaloidal ofA
Compoul|d Rf in chloroform:

m€thanol (8 : 2)
Colour reaction with

Dragendorfs reapent

B
C
D

0.26
0.45
0.50
0.6{
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Prunarati\€ lartr chromatogrrph) (ICLI for compound (A)_ -'ri. 
,o*t ,tlutoiaur extracr *as 'ubjccred to i PL('r acri\ alcd plale5

-,ill* .ifi"" gcl C .245 a\ a qtallonar) ohasc arrd mobile phasc

.flf"ir.t. , mcrhanol 1t 2r Aner the '):rcm $a\ devellped.lhe

;i;;, ;"r" air dneo and rhe fir.r I crn fr^m each plate $as 
'praled 

b1

ii.^.*J""f. .""*.", to del<nnrnc lhc b'tnd l:mil'' the major hand

I"'i."i .iri*i 
"r-. 

*r,c.red and ehrred complerel) b! chlorofonn rnd

rr,. "ii"""J 
liacrion $as Lh(n te\rcd b) t I LL ) preLoated plale' I \4crl')'

'ir,.'"i"t" l..i*.,r tnat conrpuLnd I Al $a5 prc:enl and a'L\Jmpanred

rrirh a smallamount tiom comporlnd (B)

PurilicatioD of comPound (A)' .-':ii" 
"u1"ir"a 

fiaction luas subjecled to turther purification using

,;f;.t g"r-*iu^n chronratograph) as a stadonary phase and mobile

.i,'* ltL"t"i.- rrcthrnJl. 'taning \!illrchlor'lbnn and graduall)

increase the polariq lor!ards melhanol'

Rfrslues ofcomPounds
R1 ralue. of (ompomd (\J

siienrs- it $cs (0.2) in chlorolorm

c'hJoroforn I methanol (8 : 2).

Identifrcation of compound (A)
ldeniificatio of compound (A) occurred u"i"g I H-NMR' llc-

NNIR" and EI mass sPecrum-

l 
' 
lH-NMR (6)

' ' '*i",i'Jlir," t q r ua' qub'ected to I r-l'Nf'{R anal} 'r' in

CdCl3. the following signal \ras obtained' 8 57 (d' J = 2 Hz + H2)'

i.i+ ti Iir"". I = a-H, - H+), : zs (6 lines, J - 8 Hz Jll5i'847(4
fi,',"..'i = s Hz + t{6). 2.9 -3'1(broad+NHproton)and3l -3'?

(multiplet > piperidine ring [9 proton]'

zr l3c-mrx 161 , --' 
ir'..-C",r"a lt \vR sp'ctraldaraoi'ompoundtAr rt dClr

sho* iie fotlow;ng signals:5 1'18 (Cl C6)' 140.16 (C4)' 135'5 (C5)'

123.5 (Cl), 47.8 (C7,11), 34.s (C3,1n),2s.s3 (Ce)'

were measured in t*o different

i melhanol. (95 : 5) and (0.26) in
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'' 
ttrTl'lt 

mas\ specrral da* ol compound(A)sho\'.themolecLla'

." ,:;i tj il; ; , and M-'s ar 84 m z a' a ba'e Peak'

""'li. 'oi,",* 
of crrmloLnd IAr \\ac nearl) similar ro lhar o'

anabasrne alLaloid'-'ii.'l[-ffiq 
.pccnal data "f Lomp"und (Ar sho$ed thar:

. il:;:";;:"1; ;; hldroBen'{Hr & H6t at 6 E5' and8r-
- 
;:l;":i;::i;'; .o"".p*irng tn ih" h'd'og"n in a conjusareJ

*stem near lo nitrogen PtrouP'',"t 
"r"*".. ","1i "' 

' 
'2) and l14 at - -4 \\erc corrc-pondinL ro lhe

,lrJ'.,"*- "1,.,. ";o o"': *:i''*.''-ol'lor:; ",::rTi-Eo,o -a ,".- ]rh. ore"enc. of broad band at n l'9-

oll'..'".'" l'i'ti'"'o''i 'iE,al' ar r'l - 3': scr< a sood indication [' r

oioerdine ring

rL"iii'ivx'.p..t*r aau or compound I {' sho$ed *ra(:

] in",,*""." .i t t*bon' dl 6 l'1 8 rhar'orre'pondrng lo lhe 2 carho'

*l',,.il uai"..n, to 
'ftt 

nltrogcn at' rn in the unsarurated ring

il:".il""i;;;"'i; ;;ois 1c3' ca T na c5; ;n thc uosaturated ring

tromo121.5-l4U'36
ill o.:",.. ot n'" *'tu* frum )s'51 -5s'rt rnLh(:arurar<d

e\ clr. rlnc contalnlng nfrogen

"'i ;.";;,''";: ;*""cd iara ''r 'ompound ' 
A' 'hos Ihar ir corrld b'

.a-tiiio ",' ),Jo'i"..r hrrh c'uld be in agreument $ ith I Aq aad l'ro:

and Dean, 1995)'

3.6. lnvestigrtion ofthe qurterntry bases

t hp dr;.tl oualllemar) ba'e' J: tneir h\drochlorldc \\erc dis5ol\td

', ".iI.,i'i;:"',;:; 
:;;l;'J'; I I ( I ;s'ns n'buunor: areric a(ro

"."r._i,1, 
,'Sf lupfcr lalen a' lhc sol\enl r\:lcm one major (o '

*ilr.;r; L, 
"o'p.''to 'n"' rtre p':ie *a' 

'praled 
b) Dragendon"

reagent

PCL for comPouod (T)
'[he total quantemaq Ddjc' c\trdcl ras 'ubiected lorPl ( )acli\at' '

_'^'' "_:"' 'ili" pel G lsj a" a 'tatiorran prra'< and -nob;le pha'c ' '
t#;; 

,' ;'.",;. 
-;.:J 

: sater r I l:5 r I upner lr\crr' After lhe Y'tenr $

Ii[i"*d"u," o',i"' *erc air dried dr'd *e llr't I cm lium eaclr plale $ '
lJrrli,T, J.!"'i""'' rcugenr r' Jet'rminc tle band rimit lhe mar''
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h/n.l sa\ ,craoeJ. lhe scraped -ilicd \ ds c"llecLcd dnd eluled completel) b\

meLnanol. a])i rnc onrainej purc co'npound *a"rloncd on orc {'oa1ed \rlica

n"t otu..- utong $irh diffbrent aJlhcnli' sa'plc' includin: ch'linr

i,,r.,*t tn.ia" Iie .btained re.uk shor .d clo.e.inilariD ol lcompound

E) to oholine h1'tirochloride, fable (10)-

'Iable (10):Rlralues ofcholinc hydrochloride (compound E) ir diftbrent

Further conllrmalion *'as carried out to conlinn the identificati(n]

ofcompouDd (E) as choline hydrochloride'

lnfr:r red sp€ctral data ofcompllund {E)--' 
in^..."rr JaLa ol compound (E, -ho" c"mpl(r( 'im l^riR ru IR'

.pejrra, dJra ol ch.linc hlorochlo-ide rBrili'h Phdnna'ofueia- lo80

and A*aad, 1995.).
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Asphodelus lslalosus or.J ele 4:'ilf'isJjii (ll'"lJJ

.,-+ ,jil- qr - o.Jf (,!L.ll ri, o"l+l - r'i d $l !i},t

!-)Atii) - iJUl - elJ'.-ll .:r! JSJr'

U"$

.r--r- .JF :! *r i+J "!r,i-'+- I i 
i J+-&\r :t'! 'r

a..rll J jA-r, ("1+- =,'+ ' J-":) e J: -o )].+ a'i '' -;ri J '+ & j"'
i,Lr- .)^^+ u1 -./,.'dl a*lJJ i rG JJJ llrjJl rt")l ir] i!
! -j rJ+ 1i 4n1 ,.+JFll - riJ,ll ji,!) i-ri1 ci ;i.,;;r)r
-. r--5 rr ,--1sr ,l.ft:. r-eell 4-lo).!+-ri i {'r" JJ (Jjlrl
J--l4 a-rJJl ,iA -D6 !F i ir .4?jl.r.rsll .lrjl .ljrs. LlrJ (Jjrll
.tjrisljii)l .,|--Si" G--Jo iji:: dl {!, z5l 'rtlll J, 'Jjr++ 

*
J-i, !,J-i-l .: iiels -cr[r.Jii1j !)Ji+*)]J '41+,5llr Jrl+.ci:lil ,
,tJ-!- lJ G----.aJ iirJSJ J. tlj:i :! .,L '-irI ! \+r r-i- ll+n ris' ildl

"->--:-i 
,r-l .ilt.:itj. jj+ll J,jrJS- trjsA '-lrs)"+ ' 

jl-
irr,:, 

". 
u1 s.i.l !-- J"':' i..a Li-.,i c j,F +.'rl e'aL*-;-l -l-iJ-.;r*ii .;-3s r r*'-, FL^i a-f 1-d+ ,.J arliJ it,Jl ,i ;r:ll

el-iJ,i,J 1"-.A, .]l,+-Li i'L----.nl k+ i?iar L};61 L,''i J-! a rL"S

rr rrr3 f r+9 ;r-6rJ+A '-s-)" Jj' Jsl .'lE iFl ir J:+r+J

.j jHl 6llr+il"Jrsr J-iil ilr'i"l, ellij p-Sitosterol ]F 'a) Jii-)l

rr i+''l4 -!r,.ill ;.:!j,;.aoi J ICJS f,l.lJtiill Ll.;'Lil '-l|-Pj J-i !- 
Mass speotroscopy'' 'H-NMRI 'rC-Nl'tR il;t -D:

elJI l]ll @s; ; 2o,t' i--t' - e - )' ;lsl i.J' ri-*
.rtr_r., :('... rtr)
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