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A REVIEW on triterpenoid saponins and sapogenins was published seven years ago.! Since
then, due to improved techniques 1n the 1solation and structural elucidation of saponins
and their brological evaluation, considerable data has been accumulated on these com-
pounds and this is covered, in the present review.

Some general reviews® on the distribution of saponins 1n plant kingdom and their
propertics have appeared during the period 1966-1972 and many new saponins have been
found which possess important antimicrobial and antimycotic properties.> Further many
saponins have been 1solated, which possess the same sapogenin but exhibit a very wide
variation i the number, configuration and type of carbohydrate units Oleanolic acid-con-
taining saponns, for example, are now known to have a range of 1-10 sugar units. The
period has witnessed a noteworthy progress in the 1solation of pure saponins and their
complete structure elucidation including the configuration of the carbohydrate moieties.

Important advances have also been registered in our understanding of the biogenetic
pathways of the synthesis of saponins in plants. The role of squalene as the proginator
of polycyclic triterpenoids 1s now well established The intermediacy of 2,3-epoxysqualene
in lanosterol and cholesterol biogenesis in mammalian tissues and its universal interme-
diacy 1n the formation of C;-oxygenated triterpenes has been amply substantiated. How-
ever, in the triterpenoids found 1 primitive plants, which have no oxygen function at Cs,
1t has been shown that their biogenesis may mvolve a direct proton-initiated cyclization
of squalene.*

DETECTION AND ISOLATION
The techniques reported 1n the earhier review,' have continued to be employed for the
detectron and 1solation of saponins and no significant advance has been made 1n this area

* Communication No 1940 from Central Drug Research Institute, Lucknow, India For earlier review on this
subject. see ref 1
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during the period under review Saponin mixtures have been separated by two diunenstonal
chromatography on silica gel H plates® and periodate-alkaline potasstum permanganate
(Lemeiux reagent)® and antimony trichloride-vanillin (5 4) in chloroform have been used
for their detection The antimony pentachloride procedure for the colorimetric estimation
of saponins has been studied to determine the optimal conditions for the development of
colour 7 The saponn content of the plants belonging to the Chenopodiaceae has been esti-
mated by the hemolytic index method ® The distribution of saponins 1n Bupleurum falcatum
roots has been visualized histochemically with 99°, EtOH-conc H,SO, (I or Et,50,°

The acidic saponins of Supindus mukorosst have been successfully precipitated as their
ammonium salts'® from crude extracts with (NH,),SO,. For purification. saponins have
been separated on silica gel'! using the solvent system BuOH EtOAc H.O (1 1 1) and
alumina'? with BUOH EtOAc.25°, NH,OH (7 2 5) !¢

CHEMICAL STRUCTURF

The aglycone fraction of hydrolysed saponins has been very often found to be a mixture
of"genins which are produced during drastic conditions of acid hydrolysis. Muld acid hy-
drolysis of glycosides from Aegiceras corniculatum by the Barton procedure, therefore. has
been carried out to obtamn an improved yield of the genuine sapogenin '* By varying hy-
drolytic procedures, artefact and genuine sapogenins have been obtained as 1n the cases
of aescigenin' * and protoaescigenin'® from Aesculus hippocastanum, cyclamiretins D & A
from Cyclamen sp.'” panaxadiol'® and protopanaxadiol'” from the Gmseny roots and
senegenin®’ (or polygallic acid = senegenic acid)’! and presenegenin’’ from the Sencga
roots. The genuine sapogenins have been obtamed ecither under muld acidic condi-
tions,’®!” by chemical degradative procedures such as halogenation m case of proto-

anaxadiol.'® periodate oxidation followed by alkaline cleavage in cases of presenegenin??

L ! y g p 2
and saikogenins ** A hydrolytic enzyme(s) 1solated m a partially purified state from the
P Kartwic., T and WEGSCHAIDER,, O (19721 Planin, Med: 2%, 144, Kawrny. Ta.. WEGSCoanwg. & and Ry
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7 KisiHARA, S and Simizu, T (1967) Kobe Dwagaku Nogakubu Kenhvu Hokoku 8, 31. (1969 Chem  thsn 70,
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internal microflora of rat. has been shown to hydrolyse numerous saponins from different
plants thereby showing a low degree of specificity, but 1t is promising enough to be used
as a tool for obtaining genuine sapogenins.>*

Acerotin
Acerocin
Anagalligenone
Barringtogenol B
Camelliagenin A
Camelliagenin B
Camelliagenin C
Caccigenin
Caccigenin
lactone
16~-Desoxy
barringtogenol C
Gymnemagenim
Isothankunic acid
Platicodigenin
Polygalacic acid
Proceric acid
Protoprimula-
genin A
Sapogenin K
Spergulagenic
acid
Serratagenic acid
Saikogenin A
Saikogenin B
Saitkogenin C
Saikogenin D
Satkogenin E
Saikogenin F
Saikogenin G
Saniculagenin
Sapindic acid
Sapogenol T-A
Sapogenol T-B
Theasapogenol A
Theasapogenol E

HO

2
-
-

22-OAc, 21-OCCH=CHCH=CHBu, A'2, 28-COOH
22-OAc, 21-OCCH=CHCH=CHSec Bu, A'? 28-COOH
23-OH, 16-0x0, 13— 28 epoxy

218, 220, 28-OH, 16a-anageloyloxy, A'?

16u, 222, 28-OH, A!?

16a, 229, 28-OH, 23-CHO, A'?

160, 220, 23, 28-OH, A'?

24, 218, 23-OH, A!2, 28-COOH

2a, 23-OH, 21 — 28 lactone, A'?

21f, 224, 28-OH, A!2

168, 218, 222, 23, 28-OH, A'?

5,6, 23-OH, A'?, 28-COOH

28. 16a, 23, 24-OH; A'?, 28-COOH
28, 16a, 23-OH, A'?, 28-COOH
21B-OH, A'%, 28-COOH

160-OH, 13 — 28 epoxy

2,21-OH, A'?, 28-COOH
A'?,28, 30-COOH

A'?, 28, 29-COOH

166, 23, 28-OH, A!! 13U®)

168, 28-OH, A1 112

166, 28-OH, A!1-130®

16a, 23, 28-OH, A!! 13118

168,-OH, 13 — 28 epoxy, A''('?

16f. 23-OH. 13— 28 epoxy, A 1112

160, 23-OH 138 — 28 epoxy, A1
3,3-dimethyl acrylic ester of R barrigenol
3¢ — 23 epoxy, 28-COOH, A'?

150, 162, 222, 28-OH, 21f-anageloxy, A'?
16a. 220, 28-OH, 21B-anageloxy, A*?

160, 218, 224, 23, 28-OH, A'?

16a, 218, 220, 28-OH, 23-CHO, A'?

FiG | NEW SAPOGENINS OF THE S-AMYRIN GROUP

A novel cleavage method for splitting the glycosidic inkage of triterpene saponins by
using soil bacteria giving the genuine sapogenins in good yield, has been reported in the
cases of saponins from Senega and Panax,*> Aesculus (horse chestnut),® Styrax and Pri-
mula spp. and Lysimachia mauritiana.®’

24 GGESTETNER, B, BIRK, Y and TENCER, Y (1968) J Agr Food Chem 16, 1031

25 Yosioka 1, Fuiio, M, Osamura, M and KitaGAwA, 1 (1966) Tetrahedi on Letters 6303

26 Yosi0kaA, 1. IMa1, K and KitaGawa, [ (1967) Tetrahedron 23, 2577

27 KiTaGAWA, [, MATSUDA, A and YosIoka, I (1968) Tetrahedron Letters 5377, YOSIOKA, I, SAUOH, S and
KITAGAWA, 1 (1972) Chem Pharm Bull 20, 564
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The structure of the sugar moiety 1s generally determined by mild acidic or alkaline hy-
drolysis of the permethylated glycosides The individual methylated sugars are then 1dents-
fied erther by direct chromatographic comparison or by gas chromatography (GLC) Mass
spectrometry is also emerging as an invaluable tool in these mvestigations.

Some unusual and interesting features found n certamn saponins ate the presence of
glucose on C, and C,, of genins. in addition to Cj, in Bassta and Dianthus saponins respect-
vely, identification of 3-O-methylglucose from stychoposides A and C, 3-O-acetylglucose
m sanguisorbm E, x-D-glucose n calenduloside and glucose 1n the furanose form 1n
patrinosides C and D

Measurements of UV, IR. NMR and MS are being used now as routine techniques in
stereochemical and structural determimation studies These aspects have been covered
a recent review on the triterpenoids.” ™ By far the largest number of newly reported sapo-
genins belong to f-amyrin group, as was also found m the earlier survey ' Thus, out of
the 54 new genmns, 32 belong to this group, two to the hopane group and 19 to lanostane
group amongst which are mcluded 15 holothurinogenins of animal origin The new sapo-
genins characterized during this period are grven in Figs 1 4

It may be mentioned that the structurc of platicodigenin has been determined by X-ray
crystatlography of its bromotactone and 1t is the first example of a naturally-occurring tri-
terpene having gemunal hydroxymethyl groups at C-4 1n ring A

The hopane group of genins werc not encountered 1n nature so far and 1its first represen-
tatives, mollugogenol A (38, 6x, 163, 22-tetrahydroxy 1sohopanc). and Mollugogenol B (3.
62 dihydroxy-hop-15,17 (21) diene) have been reported. An interesting Cy,-Nortriter -
penoid, eupteleogenin has also been found durmg this period (Fig 2)

|
OH
Eupteleogenin Mollugogeno! A Mollugogenol B

Fi; 2 HOPANE AND NORTRITTRPINGID SAPOGE NINS

In the tetracyclic triterpenoid group, only four genns, aglycon-1. 16-acetyl tumulosic
acid, its dehydroproduct and dahurinol have been obtamed (Fig 3)

Sea cucumbers secrete, presumably as a defence mechanism. water-soluble glyvcosides.
holothurins, which possess greater hemolytic activity than sapomns of plant origin.
Holothurin 1tself 1s 4 mixture of glycoside sulphates and under varyig conditions of hy-
drolysis, more than twelve genins have been isolated The gening contamning 7 & 9+ 11
heteroannutlar diene system and methoxyl group are artefacts because these groups are
absent 1n parent holothurin and the structure of genumne aglycone moety is stll to be ela-
borated These genins contain an unusual lactone ring (18— 20) and belong to lanostanc
group Stichopogenins A, and A, differ from holothurinogenmm n the posttion of double
bonds (Fig 4)

=7 KULSHRESHTHA, M J. KULsHRESHTHA, D K and RASTOGL R P (1972) Plivtochemisty 11, 2369
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0
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! HO
HO OH
Aglycon— 1
\
_-DAc
Me
g 7 HC- OH
Ll )
0 OH Me
HO HO
Dohurinol
16—Acetyl tumulosic 9c1§1 16§ — 23 Epoxy, 9—19cyclo, 28 tanostan— 35,
16— Acetyl dehydro (A tumuosic acid 24€, 25+nol, 15~ one

FIG 3 SAPOGENINS OF THE TETRACYCLIC TRITERPANOID GROUP

LIST OF SAPONINS CHARACTERIZED FROM 1966-72
The survey has been divided into five sections based on the isolation and characteriza-
tion of saponins and their sapogenins, including the configuration of the carbohydrate
moteties. The sugar components, wherever identified, are included (Table 1 A-E).

TABLE 1A SAPONINS WHOSE CHEMISTRY HAS BEEN COMPLETELY ELABORATED INCLUDING THE CONFIGURATION OF
THE CARBOHYDRATE CHAIN

Saponin
Plant mp °C Structure Ref.
1 Achyranthes aspera Saponin A Oleanolic acid, 28
a-L-Rha(l — 4)B-D-glu
(1— 4)p-p-glu.A-C,4
Saponin B B-p-Gal-C, 4 ester of
saponin A
2 Akebia quinata Decne Saponin A Same as scabioside A 29
228-9d
Saponin B Hederagenin,
249-50d B-0-Xyl(1 — 2)-2-L-ara-C,
Saponin C Hederagenin,
248-50d B-D-Glu(l — 2)-a-L-ara-C,
3 Bassiwa latifolia Roxb Saponin A Bassic acid, 30
f-0-Glu-C, ; f-0-Glu-C,
Saponin B Rha(l — 4)xyl(1 — 2)-ara-C,4
ester of saponin A
4 Beta vulgaris Glycoside A Methyl oleanolate, 31
248-50 B-0-Glu-C,4
Glycoside B Oleanolic acid,
242-4 B-D-Glu-C,
Glycoside C Oleanohic acid,

B-0-Glu A—C,
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TaBLE 1A (cont)

Plant

Saponin
mp C

S Buplewrum falcatum L

6 Calendula officinalts

7 Caltha silvestirs

8 Caulophyllum
robustum

9 Chenopodum

anthelmmsficum

10 Clematis
mandschurica

1 Duanithus delrordes

12 Dipsacus azureus

Satkosaponin A

225 32

Sathosaponm €
202 10

Satkosapomin D
21218

Calendulo-
side A
Calendulo-
side B
Calcoside D
248 53

Saponm [
24 6d
Saponmn 11
252 5d
Saponmn 1

Saponin 11

Clematoside A

Clematoside A

Clematoside B

Clematoside €

Dianthoside A
220-5
Dianthoside B
229 34

Dipsacoside B

Structure

Saikogenin
f-D-Gla(l —>» 3)f-D-
fuc-C,

Sarkogenn b
f-nD-Glu{l > 6)-]7-
L-tha(l — 4)]-p-p-
glu-C,

Satkogenm
f-0-Gluft - 3)-
p-i-tuc-C
Oleanche aad

B-p-Galtl — 4)-p-b-glu-Cy
Olcanolic acid fi-n-Gal

Ref

2

(1 — -f-o-glu-C | 7-p-Glu-C o

Hederagenm
B-0-Glufl > 2)r-1 -
ara-C 5

Hederagenm

- ~Ara-C

Same as Calcoside b

Echinocystic aad

S-uXalth — af-p-glu

(1 = 2)r-1-a1a-C,

f-D-Glwl - $z-1 -tha-
', ester of saponmn 1

Oleanolic awd
D-Glufl == $1-D-nsd
(1 20t -avall -» 2}

[-ara~t! -» 3yt -rha-C 5.

L-Rhia-t 1 — 4)-n-glu
(I = 4rp-glult > 6)-
D-glu Cay

Oleanolic aad,

D-Glufl = 4)-D-x3 It =» 2)-
L-ara(l ==+ -t -rha-Cy

Olcanolic acrd

D-Glu(l = H-n-glu(t - 4)

DAl = 21 - uall

[-ara-{] —» $H-L-1ha-C
1-Rhatl — $H-o-gluit — 4)-
b glull — 6)-p-glu-C .y

Oleanolie actd

1-Rha(l —» 6pp-glu(l -- 6)-
D-glu(l —- D-p-sa (i — 2)-
1-ara(l =»>4)-1-1ha-Cy
1-Rha(! - 4} p-glu(l - 4)-
p-glu{t - 6-p-glu-C oy

Gypsogenie acid
p-0-Glu-C
Gypsogenie aerd
B--Glu-Cy
f-0-Glu-C |
Hederagenm
y-1-Rhatl ~» 2yz-1 -

ara-C, fB-D-Glu(t — 6)

f-p-glu-C -

37

3

39
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Plant

Saponin
mp °C

Structure

Ref

16

20

Grpsophylla
trichotoma

Hedera caucasigena

H colchica

H pastuchoru

Hehanthus annuus
(Sun flower)

Trichoside A

Hedera-
caucaside B

Hedera-
colchiside E

Saponin

Pastuchoside B

Pastuchoside C

Helianthoside B

Helianthoside C

Gypsogenin,
B-p-Glu(l — 3)-§-D-
glu A-C; 8-D-Gal-C,,

Oleanolic acid,
L-Rha(l — 4)f-p-glu

(1 — 6)f-D-glu-C,
Oleanolic acid,
L-Rha-L-ara(p-glu)-Cs;,
L-Rha(l — 4)f-p-ghu

(1 — 6)B-D-glu-Csg
Oleanolic acid

p-Glu(l — 4)[L-rha(l — 5)]-

*2 deoxyhex?-Cs,
*3-Deoxyhex™(1 — 4)

B-p-glu(1 — 6)--p-ghu-C,y

Hederagenmn,

2-D-Glu(1 — 4)-2-
D-glu(l — 3)-x-L-rha-C,
Hederagenin,
2-L-Rha-C;

Cochalic acid,

D-Xyl-(1 > 4)-L-rha-C;,

p-Glu(l — 4)-L-rha(1 — 2)

L-ara-C,g
Cochalic acid,

40

a1

42

43

44

L-Rha(l — 4)-L-rha(] — 3)
[D-xyl(1 — 6)]-D-glu-C;.
p-Glu(l — 4)-L-rha(l — 2)-

Hermaria glabra

Koelreutera
paniculata Laxm

Leontice
eversmanti

Saponm 1

Saponin Il

Saponin A

Saponin B

Leontoside A
276-8
Leontoside B
242-4

Leontoside C
222-4

L-ara-C,y

Medicagenic acid.
p-p-Glu(l — 6)-p-D-
ghu-Csy

Medicagenic acid,
B-D-Glu(l — 4)[ f-p-fuc
(1 — 2)]-2-L-rha-C,y
Same as scabioside A

Gypsogenin,
a-L-Rha(l — 3)a-L-ara

(1 — 4){f-p-gal(l — 3)]-D-

gal A-C4

Hederagenin,
a-L-Ara-C,
Hederagenm,
B-D-Glu(l — 4)a-L-
ara-C;

Hederagenin.
f-p-Glu(l — 3)
[B-D-glu(l — 4)]-x-L-

ara-C,
Leontoside D Hederagenin,
202-4 B-0-Glu(l — 4)

y-L-ara-C;,

7-L-Rha(l — 4)8-D-
glu(l — 6)-f-p-glu-C,y

45

46

47
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TaBLt A (cont)

Saponin
Plant mp C Structure Ref
Leontoside E Hederagenn.

21 Medicago sativa

22 Patrvua mtermedia

23 Patnima
scabiosofolia Link

24 Panma sihrica

25 Phascolus vulgaris L
(Broad bean)

202 4
Saponin

Patrinostde D

Patrimoside C

Scabioside A
2169
Scabioside B
210-2
Scabiostde C
216-8
Scabioside D
224 6

Scabioside E

Scabroside G
235-6

Sibiroside A
245 50

Sibiroside C
245 8

Phaseoloside D

Phascoloside E

at C-3 Asin leonto-

stde C at C-28 Asin

leontoside D

Medicagenic acid 48
B-p-Glu(l — 6)-fi-b-

glu(l - 3)-f-n-glu-C4

Oleanolic acid 49
B-0-Glu(1 — 3)-[f-p-xyl

(1 — 2)]-%-L~-rha{l — 4)

f-0-xy1-Cy f-p-Glu(l — 2)
f-D-glucoturanosylil — 4

p-v-glu-C,

Oleanolic aaid

S-p-Xvi(f ~— 2)-x-D-gluco-

furanosyl(] — 3)rha-C;,

at C-28 Asn Patri-

noside D

Hederagenin, 50
x-L-Ara-C,

Oleanolic acid.

f-0-Glu(l — 4)y-L-ara-C,
Hederagenin.

f-0-Glu(l — d)r-L-ara-C,
Oleanolic acid,

B-0-Glu(t — Hz-L-ara-Cy,
B-D-Xyl-C,y

Oleanolic acid.,

p-nD-Gluf! - 4)x-1 -
ara-Cy, 7-1-Rha(l — 4)-
B-D-x31-C Hy

Olecanolic acid,

f-D-Glu(l — d)x-L-ara-C;,
f-D-Glu(] — 4)x-1 -ara

(1 — 3}y 1-rhat] — 4)8-D-
awl-Coy

Hederagenm

f-0-Glu-C,

2-L-Ara-C g

Hederagenm,

f-0-Glu(l — 4)7-1 -

ata(l - 4)-f-p-glu-C, .
p-Glu( — 4)-f-p-glu

(1= Hr-L-ara-C.y

wn
S

Genm",
f-D-3-Deoxyhex*(1 — 2)
p-p-glu(l — Hfx-L-rha-
(I — 6)]p-p-gal(l — 2)x-
L-ara{l — 3)f-p-ghu A-Cy
Genin *,

fi-p-glu(1 — 4)8-n-glu

(1 — 4)-f--3-deoxyhex*
(1 — 23-n-glu(t — 4)

{#-1 -rha(l — 6)}f-D-
gal{l = 2)x-1-ara(l — 3)
f-b-glu A (4
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Saponin
Plant mp °C Structure Ref
26. Putranjiva roxburghu Sapomn A Oleanolic acid, 53
a-L-Rha(l — 2)8-b-
glu(1 — 3)-p-glu A-C;
Saponin B Oleanolic acid,
x-L-Rha(l — 2)--D-
glu(1 — 3)[f-p-xyl(1 — 4)]
B-p-glu A-C,
Saponin C B-D-Glu-C, 4 ester of
saponin A
Saponin D p-0-Glu-C, 4 ester of
saponin B
27. Sanguisorba Sanguisorbin B Ursolic acid. 54
officinalis 266-7 B-L-Ara-C
Sanguisorbin E Ursolic acid,
190-2 p-L-Ara-Cs, f-D-3-
Acetyl-glu-C,,4
28 Sapindus mukorassi Sapindoside A Hederagenin, 55
(Chinese soap berry) 214-16 x-L-Rha(l — 2)
a-L-ara-Cy
Sapindoside B Hederagenin,
276-8 B-D-Xyl(l — 3)a-1-
rha(l — 2)a-L-ara-C;
Sapindostde C Hederagenin,
235 B-D-Glu(1 — 4)B-p-xyl
(I — 3)a-L-rha(l — 2)
a-L-ara-Cy
Sapindoside E Hederagenin,
D-Xyt(1 — 3)-L-rha{l — 2)
L-ara-Cs, f-D-Glu(l — 2)
B-p-glu(1 — 4)[x-1-rha
(1— 6)]8-D-xyl(1 — 3)
a-L-rha(l — 2)x-L-ara-C, g
29 Saponaria Saponaside A Gypsogenin, 56
officinalis 132-4 p-p-Glu A-C;,
B-p-Glu(l — 6)g-D-
glu(1 — 3)p-p-glu-C,y
Saponaside D Gypsogenin,
241-4 a-L-Ara(l — 4)[-n-gal
(1 — 2)]B-p-xyl(1 — 3)
[o-L-rha(l — 4)}B-D-
glu A-C;, -p-Gal
(1 — H[B-v-glu(l — 2)]
B-D-xyi(1 — 3)[o-1-
rha(l — 4)]8-p-fuc-C,q
30 Xanthoceras spp Saponin Gypsogenin, 57

B-pD-Ara(1 — 4)p-p-gal
(1 — 6)[B-p-glu A(1 — 3)]
B-p-glu-C,4

Note All the reported sugars are present in pyranose form, unless otherwise mentioned

Abbreviations used Glu = glucose, Fru = fructose, Gal = galactose, Ara = arabinose, Fuc = fucose, Xyl =
xylose, Rha = rhamnose, Glu A = glucuronic acid, gal A = galacturonic acid.

* As printed in Chem Abstr but could not be confirmed due to non-avatlability of the relevant journals and
contact with concerned authors could not be established
28 HARIHARAN, V and RANGAsSWAMI, S (1970) Phytochemstry 9, 409
29 HigucHy, R, MiYAHARA, K and Kawasaky, T (1972) Chem Pharm Bull 20, 1935
30 HARIHARAN, V, RANGASWAMI, S and SARANGAN, S (1972) Phytochermustry 11, 1791
3V KRetsu, L G and Lazur'evskil, G V (1970) Khim Prir Soedin 6, 272, (1970) Chem Abstr 73, 63200
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TABLE 1B SAPONINS STATED TO BE PURE, WHOSE GENINS HAVE BEEN CHARACTERIZED
Saponin
Plant mp °C Gemnins and Sugars Ref
1 Acacia concinna Acacinine Acacic acid + glu + ara + rha 58
260-64
2 Acer nequndo Saponmn P Acerotin + acerocin + glu + ara 59
3 Ailbizzia lebbek Lebbekanin A Echinocystic acid + glu + ara 60
+ xyl + rha
Lebbekanin B Oleanolic acid + glu + ara +
xyl + rha
4 A procera Proceranin A Proceric acid + glu + gal + 61
ara + xyl + fac + rha
S Bassta longifolia Brassianin Brassic acid + glu + ara + 62
xyl + rha
6 Calendula Calenduloside A Oleanolic acid + glu + gal 63
officinalis 260-62
7 Caulophyllum Caulosides Hederagenin + glu + rha + 64
robustum A,B ara
Cauloside C Hederagenin + glu + ara
Cauloside D Hederagenin (?) + ara
Cauloside E Hederagenin + ara
8 Centella aswatica Isothank- Isothankunic acid + glu + rha 65
uniside
9 Chenopodum Chenopodo- Echinocystic acid + rha + 66
ambrosiodes side B xyl + ara + glu A
213-16
10 Dianthus delowdes Dianthoside C Gypsogenic acid + ara + fuc + 38
270-5 glu A + gal + xyl + rha
Il D superbus var Saponin D Gypsogenm + glu 67
longicalycinus
12 Dipsacus azureus Dipsacoside A Hederagenin + ara + rha 68
Dipsacoside B Hederagenin + glu + ara + rha
13 Eleutherococcus Senticosides Oleanolic acid + ara + rha 69
SeNLCoSs A, B
Senticosides Oleanolic acid
C,D,EF
14 Empetrum sibiricum Empetroside A Ursolic acid + glu 12
209-11
Empetroside B
293-5 Ursolic acid + glu
Empetroside C Ursolic acid + glu + ara
185 8
15 Entada phaseoloides — Entagenic acid + ara + xyl 70
16 Euptelea polyandra Eupteleoside A Eupteleogerun + glu + rha + 71
ara
Eupteleoside B Monoacetate of eupteleoside A
17 Gleditschia Triacanthoside Oleanolic acid + glu + ara 72
triacanthos C + rha + xyl
18 Glyeyrrhiza Saponin A Macedonic acid + rha + glu A 73
echinata
Saponin B Echmnatic acid + rha + glu A
19 Gipsophilla Acutifoliostde Gypsogenin + 74
acutifoha Glu A + gal + ara + xyl 4+ rha
20 G trichotoma Trichoside B Gypsogenin + glu + gal + 75

Trichoside D

glu A
Gypsogenin + gal + ara + xyl
+ glu A + glu + rha + fuc
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TaBLr 1B (cont )

Saponin
Plant mp C Genins and Sugars Ref
20 Hedera caucasigenia Hederacaa- Hederagenin + Olednotic 7h
{Caucasian 1vy) side B acid + glu + rha
Hederacauca- Hederagenm + oleanolic acid
sides A, C D
22 H puastuchorn Pastuchoside A Hederagemin + 2 glu + 77
(= Calopanax- 2rha + ara
saponin B)
Pastuchosides Oleanolic acid + hederagenin +
B D.E.F,G. H,1 glu+ ara+ rha
23 Ladygmia Ladygmoside C Oleanolic acid + glu + ara 78
buchaiica + glu A
Ladygimnoside D Hederagenin + glu + glu A
24 Myrsme aftrcana tmulagenn A + ghe + 79
2rha + gal + glu A
25 Olax subscor- Oleanolic acid + glu + 80
prordes xyl + rha
26 Pana japonicum Saponin 1 Panaxadiol + glu + xyl 81
196 7
Saponimn I1 Oleanolic acid + glu +
235d ara + glu A
Saponin 11 Oleanolic acid + gl +
230d glu A
27 Phaseolus Phascoloside E Soyasapogenol + glu + gal 82
tulgai ts 130 + ara + rha + glu A
28 Platvcodon Platvcodoside Platycodogenin (CyoH4,,O4) 83
grandiflorum C + polygallic acid
29 Polygalu seneqa Senegin [1 Presenegenin + glu + gal + 84
247 8 rha + xyb + fuc +
3.4 dimcthoxy cinnamic acid
30 Pulsatla Pulsatoside Hederagenin + ara + gal + 85
nigiicans glu + rha
31 Putramjna Putranyivoside Oleanolic acid + ara + 86
roxburghn 2157 tha + glu
32 Sapwndus Fmargimatoside Hederagenm + glu + ayl + 87
emar qindtus 220 2 rha
33 S mukorossi Hederagenm + ara + xyl + 88
glu A
Mukorosside Hederagenin + glu + xvl + 10
155 6 ata + rha
Saponoside D Hederagenin + glu + xyl + 89
tha + a1a
34 Saponaria Saponaroside Gypsogenic acid + xyl 90
officinalrs 202 2
Saponarosides Gypsogenin
B.C
35 Sperguluria Espergulanno Oleanolic and echinocystic 91
arbuscula 235 8d acids + gal + rha + xvl
36 Ternstroemia Saponm D A, — barrigenol + 2 rha + 92
Japontca glu + gal + glu A

Saponin C

Octadienoic acid ester of
saponm D

Note Saporm®® from Prowwla rarcocatyy Bunge {eatyx promrosey s rdentrcat to promuta-saponm from P
turkestanicd
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Crude
saponin
Plant mp C Genins (m.p Cland sugars Ref
1 Acanthophylium 21218 Gypsogenin + gal + xyl + rha + 94
adenophorum ara + fuc
2 Adimna priulifera Mixed Morolic, betulinic, quinovic 95
saponins and chincholic actds + an un-
identified triterpenc acid +
glu + glu A
3 deyweeras corm- Mixed Primulagemn + degiceradienot + 96
culatum glhycosides acgreeradiol
4 devcatuy turbe Protoaescigennt + barmmgto- 97
nata Blume genol Cl=acsciniding + 1é6-
desoxy barrmgtogenol €
S v el Nrossarar OIS ST a4 aree S
Hed 3¢lu
G A provera Bewntir Procere muachaerme acnds + 59
cthyl machaerinate + machermic
dacid (28— 21) lactone + Procera-
genin A mop 294 C,,H, O, +
Proceragenm B mp 255 %
CyyHL, 04
7 Anagallis Hetroside | Anagalligenone 100
LRSS
8 Bairmngtoma - Barrmgtogenols B Cand D 101
acutangula Gaertn
9 Blepherts edulrs - Lupeol 102
10 Bryonia doica Two glyco- Aglveon-I + Cy H Oy + glu + 103
sides tha
L1 Buplewrwm falea~ Sutkogenins A B, € D 104
twm L
Buplew um species Satkoside Satkogenin A
Ib
213-17
12 Cuccnmg glanca 230 57 Cacagenin + gl + rha 1S
13 Camelha japonica L - Camelhagenins A. B and € 106
14 € sasangua Thumb - Camellia sapogenols [ and 1T + 107
theasapogenols A, B & E (thea
sapogenol B — barrmmgtogenol C)
LS Cncifuga Dahui ol 108
dahurica
16 Clerodendion Olcanolic queretaroic and 19
serralum serratagenic acids
L7 Eiyngmum bieber - Bartingerols Ry A 110
stetnianum
E octophnllum
18 Fagvia crerica b agorin Otcarohic acd Iid
19 Gledinschia fer e Oleanolic cochalic acids + 112
ghu + rha + xy1 + ara
20 Gymmema - Gymuemagemn 113
svlvestie R Br
b Hedvea eolehea Elearrolic dord — hrederagenir i1
22 H hefin amorph Hederagenin 119
195 200
Saponm Hederagenin
lactone

BRRAR)
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TaBLE 1C (cont)
Crude
saponin
Plant mp °C Genms (mp °C) and sugars Ref
23 Hehanthus Fraction A Oleanolic, albigenic and echi- {16
annuus nocystic acids + glu + ara +
rha + xyl (COOH of genin not
free)
Fraction B Same as above (COOH of genin
free)
24 Lysunachia — Primulagenin A + dihydro- 117
clethroides priverogenin A
L japonica
25 L mauiittana — Dihydropriverogenin A (=camel- 118
litagenin A) + Priverogenin B
26 Medicago satwa Lucerne Medicagenic acid + soyvasapoge- 119
(Lucerne) saponin nol A + aglycone + glu + xyl +
ara
27 Melanthus — Ellagic acid 120
comosts
28 Mumnusops elengi — B-Amyrin + bassic acid + 121
neutral gemn
29 Mollugo hnta — Mollugogenols A and B
30 M spergula — Spergulagenic acid + 123
neutral genin, C;,H;,0,
31 Patrmia Patrino- Oleanolic acid + xyt + ara 124
scabwsaefolia sides mix
32 Platycodon - Polygalacic acid + plati- 125
giandiflorum codigenin
A De candolle
33 Pithecolobum — Oleanolic and echinocystic 126
dulce acids + xyl + ara + glu
34 Pittosporum — Barrigenol R, + 21-O-anageloyl 127
tobira A1t barrigenol-R; (=sapogenol T-A)
+ 21-O-anageloyl barringtogenol
C (=sapogenol T-B)
35 Polygala senega Saponins, Presenegenin + glu + rha + xyl 128
A B.C,D + gal + fuc
36 Primula sieholdi — Protoprimulagenin A 129
37 P japonica — Camelliagenin A (=dihydro- 129
priverogenin A)
38 Sanicula Saponins, Saniculagenin + genin B, 130
europaea A B C D mp 160-70 + genin C,
mp 276-9 + glu + ara
39 Sapwndus — Methyl hederagenate + sapindic 131
laurifolius acid + methyl oleanolate + two
triterpenes
40 Stryphnodendron — Maslinic and machaerinic acids 132
coriaceum + sapogenin K
41 Thea smnensis L — Barringtogenol C (=theasapo- 133
genol B), theasapogenol A, camel-
hagenin C (=theasapogenol C).
dihydropriverogenin A {=camel-
liagenin A = theasapogenol D),
theasapogenol L
42 Trametes Mix of two 16-Acetyl tumulosic acid + 134
dickinsu trametosides 16-acetyl dehydrotumulosic

acid + glu

PHYTO |32
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TABLE 1D SAPONINS, PURE OR CRUDE, WHOSE GENINS HAVE NOT BEEN CHARACTERIZED
Plant Work done Ref
1 Acacia concinna Pure saponin, mp 252° — genin, 135
C3oH 305 + glu
2 Cucumaria fraudatrix Cucumarioside C — genin A; (C3H,4,05) 136
+ glu + xyl + rha
3 Cydamen vernum Saponin, mp 252 — Aglycone + glu + 137
C ibericum ara
C adzharicum
C abchasicum
4 C pseudobericum Saponin, mp 270 — C,,H,50¢ + glu + 138
xyl + ara
5 Fagona cretica Saponin — Fagogenin, mp 307° + 139
C30H460s, mp 326° + glu + rha + ara
6 Gleditschia spp Pure saponin, mp 190° — aglycone + 140
(Honey locust) glu + fru
7 G australs Saponin. C30H,30,, mp 296° 141
8 G triacanthos Triacanthosides, A, B and D 142
9 Gypsophilla trichotoma Trichosides A and C 143
10 Hedera pastuchovu Pastuchoside C, mp 254° — C;3,H 30, 144
+ hederagemin + rha
11 Hydrocotyle vulgaris Saponin — Cotylegenins A, B, C, D & E 145
+ glu + ara
12 Ladygma bucharica Ladygimnosides A, B & E 78
13 Lyonia ovalifolia Ovalifolioside, C45H 550, — ovalifo- 146
var elliptica liogenin, C3oH 5005 + ara
14 Panax ginseng Panaxoside B'— 3 glu 147
Panaxoside C— 2 glu + rha
15 Polemonium Polemonioside B, mp 232°— Gal 148
coeruleum Polemonioside C, mp 241° — Ara + gal
16 Polemonum acutifolium Three saponins - 2 aglycones + 149
P pauciflorum gal + ara
P occidentale
17 Sanguisorba Sanguisorbin A, mp 272°— 150
officinalis genin, mp 242° + ara
Waremokonin, m p. 204° —
genin + ara + glu + acetic acid
18 Securigera securidaca Crude saponin—— glu + gal + rha 151
19 Sophora prodan: Saponin, mp 220° 152
20 Valeriana officinalis Valeroside A, mp 298° — genin 153
+ glu
21 Zygophyllum fabago Zygophylosides A, B,C,D & E — 154

genin, mp 3057 + gal + glu + ara

135 Gupta, G L and Nigam, S S (1971) Planta Med 19, 55

136 Ervakav, G B and Peretorcunn, NV (1970) Khun Prir Soedin 6, 637, (1970) Chem Abstr 74, 39765 £

7 Kuveoeoze, T A (1967 Ti [ut Farmgkokhun Akad Nauk Gruz SSR Ser 212, (1968) Chem Abstr €9,
16799 ¢

138 TANKER, N (1965) I'stanbul Univ Eczacilik Fak Mecmuasi 1, 61, (1967) Chem Abstr 67, 93926 ¢

139 AL, M A and AHMED, Z (1966) Pakistan J Sci Ind Res 9, 41

140 Asorva, E Z, Denisova, E. K, Dauksaa, A D and MuravEva, D A (1967) Uch Zap Pyatigorsk Farm
Inst 6, 11,(1969) Chem Abstr 71, 806 h

141 Gu Mateescu, I C and GH HERMAN (1966) Farmacia 14, 663

142 Ar1-Zape, T A, KONDRATENKQ, E S and Asurakirov, N K (1970) Klum Pru Soedwn 6, 482;(1970) Chem
Abstr 13, 127740 d, PaANova, D and GEORGIEVA, E (1971) Farmatsiya 21, 34

143 1 yeHANSKAYA, V N, KONDRATENKQ, E S and AsuBakirov, N K (1970) Klum Prur Soedin 6, 434, (1971)
Chem Abstr 74, 1041 d
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TFanrr LE  SaAPonNiNs OF ANIMAL ORIGIN FROM HOLOTHURIANS {SFA-CLCY MBERSE PHYLE M Eclhinodermata

Saponin
Name mp C Genins and sugars Ref
I Cucumaria frandatrix Cucumarioside € Genmn A; (C30H4,04) 155
+ glu + xyl + rha
2 Actmopyga agassizi Holothurin A 22,25-oxidoholothu- 155a
3 Holothuria vagabunda rinogenmm*. | 7-deoxy-
H lubrica 22,25-oxidoholothurino-
H leucospilotu genin + xyl + quinovose
+ H,S0, as Na-salt
Holothurin B 12f-methoxy-7.8 di-
213-23d hydroholothurinogenin
(neo-holothurinogenins)
H polu Griseogenin, praslino- 155b
4 Bohadschia koelliker: genin, ternaygenin,
seychellogenin, koelli-
kerigenin
5 Stichopus japonicus Stichoposide A Stichopogenin A, and A, 156
Selenka 215-17 + glu + xyl + 3-O-methyl
glu
Stichoposide C Stichopogenins + glu +
gal + xyl + 3-O-methyl
glu

* The various holothurinogenins are artefacts produced during hydrolysis of the saponins
It may be of interest to mention that asteroids (sea stars), another class of phylum Echinoder mata, also clabor-
ate saponins which belong to steroid group and are highly toxic ' *%°

3% ELvakov, G B and PeretoLcumn. NV (1971) Kium Piir Soedin 6, 637, (1971) Chem Abstr 74, 39765
f, 155a YasumoTo, T. NAKAMURA. K and HasHiMOTO, Y (1967) Agr Biol Chem 31,7 Matsuno. T and
IBa J (1966) Yakugaku Zassh 86, 637, (1966) Chem Ahsti 65, 12613, Cuaxriy. ] D and Rosst, C (1969).
Tetrahedron 25, 1897, 1911, 155b HaBERMFHL, G and VOLKWEIN, G (1970) Ann 731, 53, ROLLIR, P, Dirg-
asst, C, CroLTins, R and TurscH, B (1969). J 4Am Soc 91, 4918 TurscH. R, CLotTens, R and Dierassy

C (1970) Tetrahedron Letters 467, RoLLIR, P Tursch, B and Dirasst, C (197000 Org Chem 35, 2585
SRR as. €1 B Koo ISCEVA, T A avnd 'Q"A\ BIOUNED W OFE Khun Pvu Soedm. 4, 753, (id .
At lﬂ' 45t73 v Eiss " L

hedron Letters 1151 1564, GR()\QJ—RI ] S (1972 (’Iu}m So¢ Rer 1,1

Coand Brsas, v
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HO
R, R, Ry Ry R, Ry Rj
Dgu;l:\lg OH H 22,25 0xido-holothurinogenin (A)  OH H H Holothurinogenin {(B)
D%:?\lg H H 17 Deoxy—A OH OH H 22 Hydroxy-B(griseogenin)
H H OH OMe i2BMethoxy 7,8dihydro - A OH H OMe 25Methoxy—B
H H H OMe 128 Methoxy 7,8dihydro 17, H H H I7 Deoxy—B
deoxy—~A (scychellogenin)

H H OH I7 Deoxy, 25hydroxy—B
H H OMe |7 Deoxy, 25 methoxy—B

s

R, Ry R3 R4 Ri Rz
24(25)
OH H Doublebond A 7,8 dihydro holothunnogenin Double bond Stichopogenin Az

OH H H OMe 25 Methoxy 7,8 dhydro holothur inogenin H OH  Stichopogenin A,
OH OAc H H 22 Acetoxy 7,8dihydro holothurinogenin

FiG 4 SAPOGENINS OF THE SEACUCUMBERS

BIOLOGICAL ACTION AND USES

The significance of saponins in pharmacy with special reference to surface activity, com-
plex formation, hemolysis, toxicity and various therapeutic effects has been reviewed.'>’
The relationship between the presence of saponins in leguminous plants and the appear-
ance of tympanites in ruminants and the present knowledge of the depressive action of
leguminous saponins on the growth of chicks and egg laying have also been reviewed.!>®

The hemolytic activity of the saponins have been found to be very variable. The water
soluble saponin from Hedera helix leaves 1s devoid of hemolytic properties whereas water-
insoluble saponin lactone from the same source and the magnesium salt of 1ts correspond-
ing hydroxy acid showed a potent activity.''> The hemolytic mndex of pure saponin from
Calyx primrose was found to be 20."*°

157 Gerrach, 1 H (1967) Pharm Zentralh Deut 106, 573;(1967) Chem Abstr 67, 111362 x; ZVAVING, J H. (1971)
Pharm Weekbl 106, 629

158 MAYMORE, B (1962) Ann Ist Sper Zootec Roma 9, 429,(1966) Chem Abstr 65, 20575 f

159 Asopva, E Z, DAUKSHA, A D, Denisova, E K and Muraveva, D A (1967) Vch Zap Pyatigorsk Farm
Inst 6,8, From Ref Zh Biol Khim (1968) Abstract No 18F 1049, (1969) Chem Abstr. 70, 103719 ¢
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Lucerne saponin showed strong hemolytic activity and depressed growth of the beetle
(Tribolwm castaneum) larvae but its inhibitory effect could be reversed when cholesterol
was mcorporated 1n diet. Germmation of cotton seeds was mhibited in soils on which
lucerne has been grown or on soils supplemented with lucerne meal from tops and
roots %9

The structural specificity of saponin hemolysis has been studied by testing a large
number of saponins and triterpene aglycones using cattle erythrocytes w10 It has been
shown that the requirements for optimum activity are a polar groupmg in ring A and a
moderately polar grouping in ring D or E. The compounds contaming [62-OH or 16-heto
group together with 35-OH had the highest hemolytic index The distance of 105 A
between 38-OH and 162-OH 1s of special significance Acylation of the erther hydrowl
group resulted 1n loss of activity The sugar chains (in glycosides) had a certain influence
on the hemolytic activity. A polar group 1 ring D and/or E. such as sugar cham or a
number of OH groups, induced mactivation '°"

A significant antimitotic activity has been observed i the glycosides and therr magne-
stum salts from Hedera helix. These substances mhibited the growth of cells without des-
troymg them and can be used for inhibiting the growth of benign or malignant tumors
and for combating protozoa, in particular Trichomones Although they widely differ m
hemolytic activity, they are relatively non-toxic for mice. rats and guinea pigs and a pro-
cess patent has been taken for their production.'' The saponin fraction of Acer negundo
and Cyclamen persieum showed inhibitory activity against Walker 256 tumor 1 rats '©2
The saponms 1solated from M yrsme africana and Entada phaseoloides. have shown signifi-
cant mhibitory activity against the Walker 256 1n rats.”® ™°

Some saponns have shown promment anti-inflammatory activity The mixture of saiko-
sides from Bupleurum falcarum 1s effective (400 mg/kg) for treatment of rat edema '°* The
crude saponin of Theu snensis showed pronounced antiexudative and anti-inflammatory
properties It normalized the capillary permeability which is disturbed in the mitial stage
of inflammation '** The saponins from Mimusops manihara and Pithecolobun dulce,
hederagenin and sodium nimbinate showed anti-inflammatory activity against carragenin-
nduced edema and formaldehyde-induced arthritis i rats; ED<,,, LD.,, and structurc act-
vity relations have been described '°* A gypsogenin saponmn from Momordica cochin-
chinensts had LD, 37 mg/kg 1n mice, inhibited rat paw edema and intestinal mobility of
rabbit duodenum The saponin at 3 x 10” *g/ml potentiated the contractile responsc of
guinea pig ileum to acetyl choline (1077 g/ml) and abolished the anti-acetylcholine action
of papavarine (2 x 10" >g/ml) '*°

The antifungal and antimicrobial effects of escin, Gypsophyllu saponm. Quillaja saponin,
primulic acid and ammonium glycyrrhizate upon the hyphal growth of Clat iceps purpured.

10 Spany, S. Birk, Y, GesTETNER, B and Bowo A (19701 J S Food 4 21, 131 Gisttindr B SHAaN
S.TiNnckr, Y. BRK Y and Bonoi, A (1970) thid 21, 502

11 ScHLoesser, E and WULFE, G (1969) Z Nutur forsch B 24, 1284

02 KUPCHAN, S M, Hivineway, R 1 KNoxn ] R BARBOUTIS, S J Wiratr, D and Bakrnot rv M A (1967)
J Pharm Sci 56, 603

" Voutt. G Martk, M L and OrrTNER, R (1968) 41 znewn-For s b 18, 1466, (1969) Chem thsir 70, 36279 ¢

'*4 BHARGAVA, K P, Gupra,M B Gurta, G P and Mitka, C R (1970) Indian J Med Res 88, 724

107 Kusot1a. K, Saro M, Muranamt T and YaMacisHL T (1971) Yakugaku Zassln 91, 174 (1971) Chemt b
74, 139209
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Piricularia or yzae, Trichothecium roseum and Polyporus versicolor were determined in vitro.
Only escin and primulic acid at 50-400 ug/ml inhibited hyphal growth.!¢®

The fungistatic action of 19 saponins and sapomn fractions were tested on 15 species
of fungi, mostly plant pathogens. Sclerotinia fructicola, C. purpurea, T. roseum, P. oryzae
and Fomes officinalis were most sensitive to the saponins, whereas Bofrytis allu, Alternaria
solani, Coniophora cerebella, Rhizoctoma solani, Schizophyllum commune and 3 Fusarium
species were quite resistant. 7. roseum was sensitive to saponins but was resistant to steroid
saponins with double bond at C-5 as in a-solanine etc. Polystictus was completely inhibited
by steroid saponins but only weakly effected by triterpene saponins whereas the reverse
was true for Coniophora and Aspergillus 167 The glycoside of Avmnnlh\ arvensis revealed

antifungal action and mhibited germination of hnseed. Its LD., in mice was 675 mg/kg
per os and 30-4 mg/kg by s.c.'°® Eupteleoside A and B from Euptelea polyandra also pos-
sess intense anti-microbial activity'®® agaimnst Saccharomyces cerevisiae and Piricularia
oryzae as well as some phytopathogenic fungi. A synergistic effect of A and B is also de-
scribed. In another study avenacn, the resistance factor in oat roots, and escin were found
to inhibit the growth of various fungi including Ophiobolus granmnis and Neurospora
crassa. These saponins were found to cause a rapid loss of mmorganic ions—K from the
mycelium of the former and Mg from latter—in the phosphate buffer Similar action was
noted from the myceha suspended in acetate buffer. The saponins also mhibited the uptake

; hoth h hat d to haff 170
of K and Mg in fungal mycelium both in phosphate and succinate buffers.

The effect of Sapindus mukorossi saponins (a mixture of five glycosides of hederagenin)
on blood pressure and cholesterol content in mice has been studied The saponins showed
LD., (mg/kg) per os 1625, s.c. 650, 1v and 1.p 276 in mice. In normal rabbits saponins
administered per os (0-04 mg/kg) did not change arterial pressure If mjected (sc.) at the
same dose Luc_y' decreased blood pressure by 250/ durmg first 2-3 hr but blood cholesterol
content remained unchanged. In rabbits with experimental atherosclerosis induced by
feeding cholesterol rich diet, saponins administered per os for 30-50 days, beginning from
the 40th day decreased the cholesterol level from 292-248 to 53-110 mg%,.!"*

The action of Cyclamen bericum saponin 1n tests on cats, frogs, isolated frog hearts, rab-
bits and monkeys, showed positive inotropic and negative chromotropic action buti no sig-
nificant effect on arterial pressure and respiration. It also exhibited vasoconstrictive effect
1n 1solated rabbit ears and increased permeability of dermal capillaries in rats.*”? The
effect of Leontice eversmann saponin and glycyrrhizic acid on experimental atherosclerosis
was evaluated on three groups of rabbits which were given 0-3 g/kg of cholesterol daily
for 60 days. In addition, group 2 received 10 mg/kg saponin and group 3 received 15 mg/kg
of K-glycyrrhizate. After 60 days animals were killed and the degree of atherosclerosis was
evaluated. The protective action agamnst atherosclerotic changes was more pronounced
with saponin than with glycyrrhizic acid. The cholesterol blood levels in the respective

160 WOoLTERS, B (1966) Naturwiss 53, 253

167 WoLTERs, B (1968) Planta 79, 77

168 grarRON, T, ALLARD, C, HEITZ, S and BILLET, D (1969) Phytiat-Phytopharm 18, 161, (1971) Chem Abstr
75, 55769 )

169 Goto, M, MURATA, T, Imal, S and Funoka, S (1970) Yakugaku Zasshi 90, 736, (1970) Chem Abstr 73,
84655 k

170 OLseN, R A (1971) Physiol Plant, 24, 534, (1971) ind 25, 204, 503

171 Erimova, T G PIVNENKO GP, KutsevicH, V A and Zikova, N Ya (1966) Farm Zh (Kiet) 21, 45, (1967)
Chem Abstr 66, 93780 ¢

172 GLADKIKH, A S (1966) Farmakol Toksikol 29, 559, (1966) Chem Absti 66,9774 s
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groups were as follows: Group (1) 600-775, (2) 400-500; (3) 500-600 mg"”,, In addition the
cholesterol: lecithin ratio was reduced by saponin and glycyrrhizic acid '™

Aralosides A, B and C of Aralie manschurica upon mtravenous myection at 10 mg’kg
markedly stimulated the electrical activity of the rabbit brain and increased the processes
of nerve cell excitability and lability '7#

The acid and neutral saponins of Patrima imtermedia when administered s ¢. to mice at
10- 100 mg/kg, reduced the spontaneous motor (CNS depressant) activity, prolonged hex-
anal (70 mg/kg. 1 p) induced sleep and in rats, at the same dose, inhtbited conditioned
reflex reaction. Prior administration of the glycoside (0 2-0-3 g/kg) reduced the convulsive
action of strychnine (I mg/kg s ¢ ) and increased the hfe span.'! * The sapomins of Centellu
asiatica exhibited sedative action 1n rat and mice and the mode of action appeared to be
maly on the cholinergic mechanism i CNS,'7°

The comparative study of pharmacological properties of Bupleurum longeradiatum var
breviradiatum and B falcatum saponins has been made Per os administration of 1 0-30g,
kg of the saponins was not toxic and the analgesic effect of the former was twice that of
the latter. Both the saponins (500 mg/kg per os) prolonged sleeping time induced by hexa-
barbital sodium m mice They also decreased the blood pressure of rabbit (10 25 mg, kg).
caused cardiac mhibition of 1solated frog heart and guinea pig arterial preparations and
increased the peristalisis of 1solated rabbit intestine (1-2 x 10" * g, ml) Rat paw edema n-
duced by dextran, 5-HT and croton o1l was suppressed by per os admintstration of 600 mg,
kg of both the saponins whereas mhibition of pleural exudation after 0 1", Evans bluc and
0 2%, gum arabic, was only slight. Thus, there was no difference in the actions of the two
saponins except mn the analgesic effect !~

The termite and fungal resistance of the ancient woods m temples have been found to
be due to the presence of saponins.’® Saponins, aglycones have been found to strongly m-
hibit the voracity of the termites.'”® The antitermitic behaviour of the Ternstrovmia
japonica wood was shown to be due to saponins C,, C, and D which were active
the order ¢ > D > C, *?

A process has been patented for an antigenic vaccine with a saponimn adjuvant for 1m-
munizing vertebrates aganst protozoal diseases. The antigenicity of an antigen prep-
aration obtained from the trypanosomes of protozoa of Trypanosoma species. has been
enhanced by adnuxture with the aqueous solution of a saponim preparation, obtamed from
the bark of Quillaja saponaria or the root of Saponaria offictnalis. The resulting antigen
preparation was to immunize against diseases caused by pathogenic protosoa as Chagas’
disease and trypanosmiasis 59

An improved process for the commercial production of three active glycosides, m p
260-270 , 215-220 and a syrup respectively. from Panax guiseng. has been developed and

TV EvODoRIMova, N L and Kanttov | K (1967) Farmakol Alkaloidor Ghkozidor 222 (1969 Chem 4bst 70,
22304 u

T SoKOLOV, S YA (1965) Bynl Eksperun Biol Med 60, 73,(1966) Chem 4bsti 64, 3616

S LaPIK A S BURHAROY V G Taras V A and KarLin, V. V (1968) Fairmahol Toksihol 3, 650 (1969}
Chem Absti 70, 56100 v

7 Ramaswavy, A S, Prrivasawy S M and Bast, N K (1970)J Res Indian Med 4. 160

' IMAOKA,L 1 (1970) Shioku Tgaku Zasshi 26, 1. (1970) Chem Absti 73, 43769

78 SaNDERMANN, Woand Fuske, H (1970) Naruiwiss 57, 407

9 TocnrscHE R.Wuirr, G, WiBIR, A and Scumipt, H (1970) £ Natwiforsch B 25, 999

B0 RATPII A N Brit 1083815 (C1 A6l K) Sept 20 1967, Appl Oct 1. 1963 (1968) Chem -bstr 68, 33197
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therr action on the rectal and abdominal muscles of frog have been determined.'®!
Recently two saponins have been 1solated from Gleditschia horrida which show antifertility
effect in female mice.'®?

The saponins from sea-cucumbers exhibit varied types of biological activities. Holo-
toxin, a crystalline saponin m.p. 250°d, isolated from the body-wall tissues of Stichopus
japonicus showed high activity against various fungi including vegetable pathogens (in vitro
MIC = 2-16 ug/ml) but it was almost inactive aganst Gram negative and Gram positive
bacteria and mycobacteria. The IR spectrum of holotoxin is similar to that of holothurin
but it 1s not sulphate. Holothurin did not exhibit antifungal activity.'®® Holothurin A
caused almost complete inhibition of protein synthesis in rat bone marrow cell cultures
at 10 mg/ml, stichoposides A ;, A and cucumarioside C produced 90, 70 and 509, inhibition
but plant saponins, panaxosides B and C, were found to be almost completely inactive
at this dose level.!#4 Holothurin B at a concentration of 2:5 x 107 M, produced irrevers-
ible blockade of the responses both to indirect electrical stimulation via the nerve in the
rat phrenic nerve diaphragm preparation and direct electric stimulation of muscle.'®* The
toxic effects of stichoposide A have been studied and 1t was found to arrest the division
of eggs of sea urchin, Stronglylocentrotus intermedius with cytolysis of blastomeres.'*°

181 Ber kT, P and CEREDE, J RousseL—UCLAF Fr 1,477,421, Apnil 21, 1967, Appl July 20, 1964;(1967) Chem
Abstr 67, 102775

182 Cyou, S C, RAMANATHAN, S, MATUL A, RoGERs, J and CUTTING, W C (1971) Indian J Exp Biol 9, 503

183 SCHIMADA, S (1969) Science 163, 1462.

184 AnisiNOV, M M, PROKOFEVA, N G, KuzNETsova, T A and PERETOLCHIN, N V (1971) Izv Akad Nauk
SSR, Ser, Biol 137,(1971) Chem Abstr 74, 73825 k, ELyakov, G B, Anisinov. M M, Prokoreva, N G,
Kuznetsova, T A and FRONERT, E B (1972) Toxicon 10, 299, (1972) Chem Abstr 71, 57344

185 FRrigss, S L, DURANT, R C and CHANLEY, ] D (1968) Tovicon 6, 21, (1969) Chem Abstr 69, 104786 b

186 Anisinov, M M, KuzNETsova, T A, SHIROKOV, V P, PrROKOFEVA, N G and ELvaxkov, G B (1972) Toxwcon
10, 187, (1972) Chem Abstr 76, 136599



