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ABSTRACT

From.pet.ether extract of Astragalus
cremophilos Boiss. B-sitosterol ang ceryl
alcohol were isolated from the unsaponi-
fiable fraction as well as fatty acids
were studied by GLC. In addition, seven
flavonoidal compounds were isolated:
Kaempferol, quercetin, luteolin, luteolin-
7-0-glucoside, kaempferol-3-0O-glucostide
(astragalin),apigenin-7-0-glucoside,quer=-
cetin-3-0-rhamnoside, .(quercetren) and
rutin from the methanolic extract of the
plant. )

INTRODUCTION

Live stock poisoning due to the ingestion of various

Astragalus species (Leguminpsae), has been known for many

1
years ,

Stermitz and others stated that the toxicity of Astra-

gaelus is due to the poisonous nitroaliphatic compounds

that exist naturally as glucosidesz’g.

4 : .
MacCracken et al  studied 12 Astragalus specles for

their cytot-toxicity. They found a relationship between
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the cytotoxicity of the plants and their anti-tumor activity -
on mouse and human tumor, This is to a great extent 1in
sccordance with the early reported uses of different Astra-

gelus plants in Chilnese folkmedicines’G.

Revewing the current literature nothing was traced

dealing with the study of Astragalus cremophilos Bolss.

grdwing in Egypt, therefore,this part deals with the study
of 1ipid and flavonoid content of the plant.

Plant materials:

The plant was collected in March 1981 from flowering
plants growing wild, 50 km. East to Quena. Identity of
the plant was kindly cdnfirmed by Dr. A. Fayed , Assistant
Prof. of Taxonomy, Faculty of Science., Assiut University.
Samples collected were air-dried then reduced to fine pow-

dered.

EXPERIMENTAL

One kg. of the powdered herb was successively extracted

with pet.ether (b.r.60-8000) and methanol. Each extract

was separately concentrated under reduced pressure and

studied as follows:

Study of Lipid content:

10g. of the pet.ether extract were saponified7’with

0.5 N ethanolic KOH. The unsaponifiable matter was ext-
tracted with ether and obtained after evaporation of the

solvent. It was investigated by TLC using Benezene-ethyl

acetate 4:1 v/v system and 50% HQSOh as spraying reagent

(after heating at 110°C for 5 minutes). Six spots were

located.

The unsaponifiable fraction was chromatographed on

eluminium oxide column, using(Benzene-ethyl acetate
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gradient) as solvent system. Each fraction was separately
concentrated under reduced pressure to small volume and

subjected to TLC screening.

Two crystalline substances A & B were obtained.

Substance A:

The crystals melted at 136-137 C and showed no depression
when mixed with authentic B-sitosterol. It gave a green
colour with Liebermann—Burchard test.

Substance B:

Colourless crystals m.p. 80-81 °C, dark-brown spot with

antimony trichloride and sulphuric acid spray reagents. Hav-

ing hR_ 20 and 82 in benzene-pet.ether (3:1) v/v) and ben-

zene-eihyl alcohol (9:1 v/v) respectively. Its acetate mel-
ted at 66-67 OC,co-chromafography with authentic samples of
ceryl alcohol was superimposable,.

The substance B found to be ceryl alcohol through colour

test, chromatographic behaviour and mixed m.p.
Fatty acids:

The mother liquor left after extractiord of unsapcrnifiable
matter was acidified with dil.H2SOh and extracted with ether

to give the free fatty acids.

The methyl esters were prepared by using methanol and
HZSOM methodg. The resulting methyl esters were analysed by
GLC, adopting the following operating conditions.

Column temperature: 20000 kept 1sothermal; Carrier gas:
Nitrogen with flow rate of 40 ml/min.; Hydrogen flow rate:

4O ml/min.; Air flow rate 600-700 ml/min.; Attenuation:

20x10*2; Chart speed: 600-700 mm/hour; sample size:l ul, of

2% of methyl ester in acetone} flame ionization detector.

Indentification of the fatty acids under investigation
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was accomplished by comparing in each case the relative retent-

]

tion time of their methyl esters with those of pure available

authentics.

The quantitative estimation of each fatty acids was car-—
ried out according to peak area measurement. The results

thained are compiled in Table 1.

wtudy of the falvonoid content:

The methanolic extract residue was triturated with water,
the aqueous solution was exhausted with ether and ethyl ace-

tate.

Chromatographic screening of the ether extract by' TLC
on silica gel G using chloroform-methanol (9:lv/v) as system
revealed the presence of 5 flavonoidal spots.

Chromatographing the ether extract over silica gel column,
eluted by chloroform and chloroform methanol in increasing pol-
arities led to the isolation of quercetin, kaempferol and —lute-
olin as aglycones. Their structures were 1llustrated by physi-

cal, chemical, spectral, colour reactions 1in UV and co-chroma-=

4

tography using authentic samples.

The ethyl acetate soluble fraction also'chromatographed
using cellulose column, elution was started with chloroform then
chloroform methanol gradient. Subsequent preparative PC was
Carried aut uSing whatman No. 3 MM and 15% HOAc as solvent sys-

tem. Five flavonoidal glycodides (As 1 to As 5) were isolated.

RESULTS AND DISCUSSION
From the Table 1 it was found that linoleic, oleic, arach-

idic, palmetic, myrestic and lauric acids are present 1n plant

under investigation.,

As 1: Luteolin-7-O-glucoside:

Yellowish—green crystals, mp. 25TOC,hRf 36 in n-butanol-

acetic acid-water (4:1:5 v/v) system 1 and 29 in 15% HOAc sys-
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tem 2. UV (MeOH) 260, 355 nm; + NaOMe 263, 300, 394 nm; +
NaOAc 260, 365, LOO nmj; + NaQAc/HgBOBZGO, 372 nmy + AlC1
274,328,432 nm; + AlCl3/HCl 273, 358, 387 nn.

Acid Hydrolysis:

3

10 mg. of the compound As 1 was refluxed with 50 ml., of
10% HC1 for 3 hours. The aglycone was extracted with ether,
while the sugar molety 1n the hydrolysate was examlined by PC .
using n-butanol-pyridine~water(6:3:k v/v) as a system and
sprayed with aniline hydrogen phthalate.

The compound was hydrolysed to luteocllin and glucose &as

a sugar.

The above data confirmed that "As 1" is luteolin-T7-0-

i L,
glucoside .

As 2: Kaempferol-3-O-glucoside (Astragalin):

Yellow substance, brown colour in UV and yellowlish-green
after exposing to ammonia, mp. lQBOC,hRf 27 and 63 1in systems
1 and 2. UV (MeOH) 260,365 nm; + NaOAc 265, 406 nm; + NaOAc/

H,BO 265,352 nm; + AlCl, 260,400 nmj + A1C1,/HC1 270,398 nm;+ i

NaOMe 270,389 nm,

Acid hydrolysis afforded kaempferol aglycone and glucose.

(astragalin)g. |

3

As 3: Quercetin-3-O-rhamnoside (quercetrin):

Pale yellow crystals mp. 18000, yellowish-green colour 1in
UV after exposing to ammonia, hRf66 and L3 in both system 1 & 2
UV (MeOH) 260,360 nm; + NaOAc 270, 428 nm; + NaOAc/HBBO3 260 ,
386 nm; + AlCl3 260, L58 nm;+A1013/H01 270,426 nm;+NaOMe 291,
457 nm. Acid hydrolysis afforded quercetin aglycone and sugar
rhamnose.

The compound "As 3" is quercetin-3-O-rhamnoside (querce-

trin).

As 4: Apigenin-7-0O-glucoside:

Yellowish-green crystals, hRf59 and 25 in both systems 1

and 2. Purple colour in UV, green after exposing to ammonia
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solution.

uv (MeOH) 267,332 nm; + NaOMe 267,302,386 nm;+AlCl32T6,
299,383 nm;+AlC13/HCl 276,300,384 nm;+NaOAc 267,357,385 nmj+
NaOAc/H_BO_ 267,335 nm.

3 3 .
Acid hydrolysis revealed apigenin aglycone and sugar

glucose,

The compound "As 4" is apigenin-T7-O-glycoside.
As 5: Quercetin-3-O-rhamnoglucoside (Rutin):

Pale yellow substance, mp. lQOOC has hRf 15 and 58 1in
systems 1 and 2 brown colour in UV and yellowlsh-green after
exposing to ammonia,

Acid hydrolysis revealed gquercetin aglycone, glucose and
rhamnose. Co-chromatography with authentic rutin was super-
imposable.

'he compound " As 5" is quercetin-3-O-rhamnoglucoside
(rutin).

From the above data it is concluded that the preliminary

phytochemical study of the overground portion of Astragalus
cremophilos Boiss. revealed the presence of free and combined

flavonoids in the ether and ethyl acetate extractsy Column
chromatography of the ether extract led to the isolation and
identification of quercetin, luteolin and kaempferol, while
fractionation of the ethyl acetate extract yielded five fla-
vonoidal glycosides. By extensive physical, chemical, spectral
analysis as well as acid hydrolysis and co-chromatography
with authentic samples confirmed the isolation and identifica-
tion of luteolin-7-0O—-glucoside , quercetin-3-O-rhmnoside(quer-
cetrin) ,apigenin-T~0-glucoside, kaempferol-3-0-glucoside(astra-
galin) and quercetin-3-O-rhmnoglucoside (rutin).
Kaempferol-3-O-glucoside, quercetin and quercetin gluco-

side are widly distributed in Astragalus species, while lute-

0lin-7-0~glucoside is . very rare 1n Astragalus plants.
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Peak No.

W0 -~ O\ W D

o
o

11
12
13

vel.to:relative to oleic acid

Table 1:

Rel.to Oleirc

0.11
0.22
0.33
0.36
0.55
0.66
0,66
0.78
0.91
1,00
1.16
1.35
1.52

obtained from the Astragalus cremophilos boiss,

% of fatty acids

2.k
6.2
2.99
5.63
11.51
4,69
L.L6
2.63
9.97
15.51
20.31
5.63
13.37

Results of GLC analysis of the methyl esters of the fatty acids

Authentic

lauric

myrestic

oleic

linole1ic

arachidic




Study of the lipid and fZavonozd contentsof.AstragaZus 387
cremophilos Boiss. growing tn Egypt

REFERENCES

1) F.R. Stermitz and W.T. Lowry " Aliphatie Nitro-compounde
from Astragalus species", Phytochemistry, 11, p. 1117(1972).

2) F.R, Stermitz, F. A Norris and M.C. WzZZwams " J. Amer,Chem.,

3) F.R. Stermitz W.T. Lowry, E. Ubben and L. Sharifi ,"Phyto-
chemistry", 11, 3585 (1972).

4) D.S. MacCracken, L.d. Schermezster and W.H. Bhait " Lloydia”,
33, 19 (1970)

5) J.L. Hartwell " Lloydta", 33 99 (1970),

6) S.M. Khafagy, N. Nazmi Sabri , N. El-Sebakhy and A. Assad,
"Egypt J. Pharm. Set.," 20, 1-4,7 (1973).

’) F.M, El~ Said and M.M. Amer " 0ils,Fats, Wazes andfsurfag;
tants" Anglo-Egyptian Book Shop, Cairo, p. 130 (1965).

8) I.L. Finar, "Organic Chemistry", Longmans, London, 1,th.Ed.,
212 '(1967). S _ S o

9) A M. Makboul and K.F. Blinova " Pharmacognostical Study of
Astragalus species growing in USSR", Ph.,D. Thestis, Lenin-
grad, USSR (1980).




388

e T ARV EWEPE L0 N Ry P U8 | Ry W R
et 9 W 3ld 90 S e LT e )

S d oo o Olde = o1 50l el Gerwe = Jomdo aeal J_gsiio

) J W) [ S DY IO K — S . s lda ) (o

e ML 130 adlel wludl cLiladl o gedlal mudl el
¢ QU p—nd |l PN b AS el ARl g 0l

It I g0 e St Gl e pendl 1AR T el aay adj
L B ) SO PR ) R T P W W |

(gt § yipd |y Y| B> e m;yﬁﬁqunj;h bl HO Css Coadl 1 I
Jmad 05 I3 0 omin 0 tTl ST Loditius Sgentt Ll 295l y,S el adiul, eldd
b Al (plan Tl Gl 40 oS LS @ ol ]| J 35S g J g i g Wi | 300
B B e Ol 85T A Ll Ll 2 e le g ,S pladiny alldy
e SR e T R P ) IEINC U ppt WC UNI | EPRPRT L WA

Sy gt ¥l Al Lodlad Leodiiul oo add andgaSJdl andidl Lol
Oty 1 95 By ¥l (P oIl Cla o eiNil e Umidl Sl g - Sl
* DSy O]

plo———auu o Letod Sl al Jo2o¥l el b e gdn Sl elons gbdidl Ll
bmad s Uil S STy G ad goedt GOl Lodbius Sgendl Ll o silag,S
bl ol LS el gl 93 Aul 0 Sy e lag ) oSeds 3,00 b ol aus o)
Bl | ST Gl 0 Sl W3S ¢ auaeadl aL.b..n, Olo-ddl All oS Aoiies 4 obdl
et B I L I R N -1 I¥ JRIRC B JUNI| R RV S PRI S WP T
S ) Sl G158 098 sl Tove oot 0y Sele oy 4 e

v i | 5S )

received i1n 19/1/1984 & accepted in 20/4/1984




