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INTRODUCTION

Although, various attempts are presently made
in order to control Schistosomiasis by killing the
transmitter snails of this endemic diseases, but there is
still a need for continued screening for more selective
and efficient molluscicides. Although, there are several
commercial chemical (synthetic) molluscicides, the use
of plants with molluscicidal properties appears to be
simple, safe and inexpensive technology for the snail
vector %),

Genus  Atriplex (Family  Chenopodiaceae)
comprises about 120 species mainly in desert, saline

and waste placed, About 15 species of Atriplex are .

known to occur in Egypt™.

Previous work on plants of the genus Atriplex
reported the isolation and structure determination of
oleanolic acid and echinocystic acid as well as two
triterpenoid saponins  from the aerial parts of Atriplex
nummularia®, Furthermore, other three triterpinoid
saponins  have been isolated from Atriplex halimus and
their  molluscicidal activities have been already
studied””, On  the other hand, the water suspension of
Atriplex leucoclada dry powder exhibited molluscicidal
activity with LCyy of 260 ppm against Biomphalaria
O’exandrina snails(!V,

'To our knowledge, no report dealing with
Saponin contents of Atriplex Ieucoclada could be traced
in th§ literature. Thus, this study was carried out to
m"es?‘gate this plant in order to isolate and identify the

tonstityentg which  might exhibit molluscicdal
Pmpenie&

Py EXPERIMENTAL

ant materig|.

Bojgg e _fresh aerial parts of Atriplex Ieu.colada
1993 ffFilmnly chenopodiaceae) were collected in July
Wag k'rom Bprg El-Arab, Alexandria, Egypt. The plant
Drofeg;ndly identified by Prof, Dr. Nabil El.- Hadidi
Plang O of plant Taxonomy, Cairo University. The
2 shade drieq and ground by electric mill.
and apparatus :
Yere nl:d l Melting points were uncorrected. IR spectra
sp&ttrop;asured on a Perkin-Elmer model, IR-recordl-ng
20\ remeter, 'HNMR were recorded on a Varian
d ope “SPectrometer using TMS as internal standard
Werg oo cA shifts are expressed in ppm. Mass spectra
*eorded on s Hewlet-Parckard 5988 with direct

M“hods

inlet techniques at 70 ey. Thin- layer chromatography
was carried out on silica gel Merck CF,s; and spots
were visualized with 40 % H,S0O, in ethanol. Column
chromatography was performed using glass columns (5
x 120 cm. and 3 x 100 cm) using silica gel as a
stationary  phase. Paper chromatography was
performed on Whatman NO.1 sheets and aniline
phathalate was used as a visualizing agent 2,

Solvent systems:

I- CHCl3 : MeOH : H,0 (65: 35: 5)

II- CHCl; : MeOH : H,0 (58: 35: 7)

II- CHCl;: MeOH: HbO (65 : 40: 10)

IV- C¢Hs : MeOH ( 80: 20)

V-n-BuOH: AcOH: H,0 (4: I: 5)
Snails:

Bomphalaria alexandrina, the intermediate host
of Schistosoma mansoni in Egypt was used in this
study. They were collected from irrigation canals
previously untreated with any molluscicides in Abu-
Rawash, ten Kkilometers from Giza Governorate
(Egypt). The snails were kept in laboratory for three
weeks in de-chlorinated tap water for acclimatization
with laboratory conditions,

- Extraction and isolation of saponins:

The powdered aerial parts (3 Kg ) of the plant
were cold extracted with methanol (4 x 8L) . The
methanolic extract (130g) was defatted with petroleum
ether (60- 80°C) (4x 500 ml) and then suspended in
water (700 ml) and partitioned with chloroform ( 4x
400 ml), ethyl acetate (4x 400 ml) and butanol (4x
400ml). The butanolic extract was concentrated to give
(35g). The butanolic extract was chromatographed on
silica gel column (800g; 5 x 120 cm), eluted with
chloroform and polarity was increased with methanol.
Fractions 250 ml each were collected and monitored by
TLC. Two major fractions (A and B) were obtained.
Trials for crystallization from different solvent mixtures
failed to give pure compounds.

Isolation of saponins 1-3:

Fractions A (12g) was rechromatographed on a
silica gel column (450 g: 3 x 100 cm) eluted with
chloroform and polarity was increased with methano! .
Similar ( TLC ) fractions were pooled to yield saponins
1-3.
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Saponin 1:

Fractions 220-249 cluted with CHCly- MeOH
(75 25) upon concentrations and crystallization
(Methanol) provided and amorphous powder (182 mg)
with Ry 0. 42 (solvent system I) with mp 255-257°C, it
gave strong froth on shaking with water and showed
high molluscicidal acuvity ( LCgy = 6 ppm) .
Saponin 2;

Fractions 288-312 eluted with CHCl,-MeOH
(30 50) on concentration gave amorphous white powder

(155 mg) wath Ry 0.27 (solvent system [), mp 268-

271°C. This compound gave strong froth on shaking
with water and have molluscicidal activity (LCoy = 10
ppm),
Saponin 3;

Fractions 370-391 eluted with CHCly  Me OH
(20 . 80) after recrystallization yielded a white powder
(125 mg) mp 215 - 215°C with R, 0.16 ( solvent system
1. It exhibited molluscicidal activity ( LCq 18 ppm)
Isolation of saponins 4 and §:

Fraction B (6g) was rechromatographed on
silica gel column (300g, 3 x 100 cm), eluted with
CHCl, and polarity was increased with methanol,

Fractions 100-134 eluted with CHC! y- Me OH
(40:60)  upon evaporation and crystallization
(Methanol) provided saponin 4 as an amorphous
powder (105 mg) with R, 0.32 (system 1I), mp 245-
247°C, It gave froth on shaking with water and having
molluscicidal activity ( LCog = 12 ppm) ,

Fractions 280-335 eluted with CH Cl;-MeOH
(10-90) were pooled. concentrated and residue was
subjected to preparative chromatography on silica gel
TLC using solvent (system IlI) to afford saponin 5
which on crystallization (methanol) gave amorphous
powder (76 mg) with Ry 0.19 (system III) and mp 277 -
279°C. This saponin showed molluscicidal activity
(LCq0 = 30 ppm) and gave strong froth on shaking with
water
Acid hydrolysis of the isolated sponins :

Each saponin about 40 mg was dissolved in 7 %
H, SO;in aqueous ethanol (1:1) and was refluxed for 6
hours on water bath. The reaction mixture was
concentrated under reduced pressure 1o remove the
ethanol. It was diluted with water (500ml) and the
capongenin was extracted with chloroform ( 4x 300
ml). The chloroform extract was evaporated to dryness,
Fach sapogenin was identified from its spectral and
physical data as well as by comparison with an
authentic samples on TLC (system IV).

Saponins 1,2 and 3 afforded the gsame
sapogenin which was identified as oleanolic acid by mp

303-305°%;, MS: mvz (% relint) 456 (M+,0.87),
441(0.03), 438 (0.13), 423 (0.17), 395 (0.15), 300
(0.59), 248(100, 207 (20.75), 203(17.50), 189 (22.46),
175(15.98) and 133 (2035 ); IR (KBr) : 3420,2900,
{685, 1460, 1350, 1264, 326, and 801 e, "HNMR &
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115 (7 x CHy), 512 (H-12) in addition 4,

: hentic samples where as e
- i 5 were identified
ns of saponins 4 ar:d a

:;ﬁ:g::nin by mp 317-319 C, MS. m/z (%, re inty

472 (M7,0.7) 454 (0.4) 436 (0.97), 395 (3). 248 (100),
223(8), 203(93). 175(22) 133 (36) and 69 (43),
'THNMR: 8 0.77-1.16 (6 X CHjy), 3.37(23- CH30H!
and 5.28 ( H-12), IR (KBr) :'2,3?393)2900, 1685, 1445,
1376, 1250, 1025, and 975 cm T i

The residual acidic solution ( aﬁef extraction of
the aglycones) was neutratalzed with barium carbonare
and filtered. The filtrate was evapofath to dryness angd
the residue was extracted with pyridine anc} foltered
the pyridine was evaporated and thc_resndue was
dissolved in 10% isopropanol and subjected to P.C
against sugars using solventmf)l/f)tem Vand aniline
phathalate as visualizing agent s

The sugars obtained from the saponin
hydrolysates were identified as glucose for saponin 1,
glucuronic acid and rhamnose for 2 glucuronic acid ,
glucose and rhamnose for 3, glucose for 4 and
glucuronic acid for 5.

Testing for molluscicidal activity:

Stock solutions (500ppm) from the methanol
extract as well as the 1solated saponins (in distilled
water) were prepared (w/v) on different concentrations
(ppm). The number of snails used in each experiment
and control was ten . The exposure time was 24 hours
followed by 24 hours period. standard procedures of
WHO  committee"*'”  were followed. Statistical
analysis of the data was carried out according to
Litchfield and Wilcoxon''®,

075 '
comparison with an aut

RESULTS AND DISCUSSION

The methanolic extract of the fresh aerial parts
of Atriplex lencoclada exhibited molluscicidal activity
at 110 ppm within 24 hours against Schiatosomasis-
transmitting  snails Biomphalaria alexandrina. Thus,
This extract was defatted with petroleum ether and
then suspended on water and partitioned between
chloroform, ethyl acetate and n-butano),

Fractionation of the butanolic extract on silica
gel column chromalography led to two major fractions.
These fractions were further separated by another silica
gel column and preparative thin-layer chromatography
(PTLC)to afford five pure sapounins 1-5, They positively
responded to the triterpenoid saponins tests 12,

Saponin 1 showed R at 3400 (br.OH),
1695(COOH), 1495 (methyl),1384(gem-dimethy!) and
1175-1040 for the glycosidic linkage®'??; the '"HNMR
spectrum of this saponin exhibited seven tertiary
methyl groups of the aglycane at § 0.76-1 25, a signa
2115.22 is z;scribed 1o the vinylic proton at H-12 of the

Biycone and signal of i 2
a4 50 (H-l,glucise)m' f g.nomenc prmgns of the sugar

Acid hydrolysis of saponin | aglycone identified

as oleanolic acid from it mass spectral fragmentation
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(i ‘“ altained from the gaponin hydrolysats was
it ""’:‘ s plucose by direct comparizon  with
aiified - E ' i

et ar on PCrolvent aystem V). saponin 2

antle BVE
hm“(lll pands ot 37 (brOHY, 2025 (C1), 1690

o, 1444 (Me), 1177 (gems dimethyl) us well as
(o o oem' which confirmed the  glycosidio
““t:m."' The "INMR spectra showed  signals of
m"‘,‘.‘:"wi;uy methyl groups 6 0.77-1.28 and signal of
o womene protons of the sugnrs al f»ﬂ-lxlh (H-1,
snke actd) and 5 32 (H- L, thamnose)* "

Acid hydrolysis of saponin 2 gave an aglycone

Jeptical with oleanoline acid as well as glucuronic
qod and thamnode as the S .moivziv_rx IMmcnvcr,
gaponin 2 showed  hagh n||t»llnnsglc‘|‘l;\l activity (LCyg =
10 ppmd, therefore the supar n.lnwly e a‘lll'.lf"ll'l;(‘l to the
aglyeone at C-) (monodesmosidie saponin)™® ™ From
(hese data the structure of zaponin 2 was established as
aeamolic acwd 1-0-glycoside

Saponin 3 was obtained  as white powder from
methanol. The IR spectrum of this saponin exhibited
pande of the hydroxyl and carboxylic group at 3450 (br)
and 1090 (COOH) beside the characteristic bands of the
gycosidic linkage 11581073 cm™'. The 'HNMR
gpectium revealed  the presence of seven  tertiary
methyls & 0.75-1.29, o vinylic group at 8 5. 10 as well
as the anomeric protons of the sugar signal at 5 4.55
(11, piicurome acid), § 4,860 (H-=1, glucose) and § 5.32
(-1, hamnose) ),

Acd  hydrolysis  of (lus  saponin  exhibited
oltanelic acid beside  glucuronic acid, glucose and
thamnose as sugar moietics. Morcover, it has shown
plent molluscicidal activity (LCoo = 18 ppm). From
these data saponin 3 was proposed the oleanolic acid 3-
-glveoside structure

Saponin - 4 exhibited molluscicidal activity
LEO 12 ppm). IR spectrum showed bands at 3450
ri:m‘ -‘:’35 (CH), 1700 (OH) and 1180-1020 em”!
i (:!u‘scnt‘o Ql‘ !wdroxyl :md‘c;u‘hloxyhc Rroups as
\!:m“:; e Rl,\‘cos:.dnc lmkage. The "HMR spectrum

signals of six methyl groups at § 0.76-1.28 and

Ifc v R .
I' Ml of the anomeric proton at & 4.84 (H-1,
k\l\‘ﬂse)l" M)

ail
o

{he A
||||('|"\

i!hicm;:-d l‘-‘fd“")'sis. of s saponin gave
S, s .‘l;\’\\'luch was identified by mp 318-320°C;
23 and comparison with authentic sample on
d:,,m.::l"““' System IV). The  sugar moiety was
Nigar Fm: 'N"mso by comparison with authentic
“eragoni “(‘: above data, saponin 4 was proposed
Sapon ) &‘.\'Cosuic.stmcmre '

Mds 1.;1:)‘15 crystallized from methanol with IR
W ey (BROH), 2027 (CH), 1700 (COOH),
Shanol), 1384 (pem dimethyD), beside the

ISEM (1 10-50K9

characteristic T
et e, ol e o 112510

, 28 » e signals at & 0,74
128 (wix  tertinry methyls), 5.23(H-12) and & :i.u;
carre I;n‘l’dmu o anomeric  proton of glucuronic
neid 3 Acid  hydrolysis of this saponin  gave
Injdcmp,cum .:md plucuronic acid by direct comparison
with authentic samples. From these data, saponin §
proposed ag hederagenin 3-0-glycoside.

Finally, the saponin composition of Atriplex
lencocalada appears 1o be complex and is formed of
numerous plycosides of oleanolic acid and hederagenin
with different  sugar moicties. To the best of our
knowledge this is the first report on the presence of
these saponin in A, lewcoclada, On the other hand, the
high molluscicidal activity of the sapounin contents of
this plant recommended it as a good source for natural

molliscicides.

COOH
R]
R,
Saponin R: R:
1 Glucose CH,
2 Glucuronic acid + thamonse CH;
3 Glucuronic acid + glucose + CH,
thamnose
4 Glucose CH; OH
5 Glucuronic acid CH,OH
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