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Chae Joo Park: The Saponin Contents of Cultivated Anemarrhena asphodeloides
Bunce in Korea.

Optimum condition for cultivation of Anemarrhena asphodeloides
Bunce and seasonal variation of saponin and sapogenin contents
in the rhizome were investigated. It is confirmed that the best
harvest time is 3rd year. Average contents of saponin in rhizome
was 8.5% and 5.0%, in fibrous roots, being highest in winter.
The factors of saponin content variation were seemed to be
temperature and humidity. It was also proved that asphonin
was the mixture of timosaponin A-III, timosaponin A-I and
mangiferin. Mangiferin and isomangiferin were isolated from the

flower.

4B} (Anemarrhena asphodeloides Bunce) & x| 2t (Haemodoraceae)s| Bote HEEH
Aol=, B, FR, S, B MRY B Dhe AAsgo 4 Kb Rigs
ohe B oo RIEERA B #re ok

webA 2o EEEHME g Kook Y

FEHREES saponinal Sl 4 e REVL WMEMNGY MeOH A7 29 AE@eS B
teEdel REA A, m.p.210—225°¢] ¥ saponing kst o)A ¢ Bt m.p.201—
203’8} fESJE saponing <o} asphoninslz} @&t MMAKSER kst  asphogenin
m. p 144—150° 2} galactose® 4 EIret stgd o} JII» = asphonin PfSsaponing &

oleh #EISHY £, HBA BEE 9.

IEQEH 2602 Wil (EREE)S] HEEA A sarsasapogeninz} markogenin-g- sz, =
HA REE RiZded 7HA BRET H¥ANH 5, LI 262 sapogening gl o}, 12

Sl M A A% sarsasapogeninat-g 3 4ot
2 JIEEOE BA AHPIA RS 7THd RRG BRAA4 RESS] 2L sarsa,

sapogenin, markogenin Llftell neogitogening 5r#stgl 2 = HRACPEE)Y B4

timosaponin A-I, timosaponin A-Ill, timosaponin B-I %2 s z$ saponing #%& Sl
dretz @B

pEe g 3ot M3 saponin¥E Russell$8o] Agave striata, Yucca schottii, Dioscorea
mezicana%e] H¥A| 4 steroidal sapogening] ZEHHRY B{LE BET o v 2 zo}

* Graduated School, Sung Kyun Kwan University.
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H1f} sapogenink REUBFHISE Mol =i} sapogening] M Y SMEY ¥t &
A2 fEHsE vielsh '

FEE olel B Bl glof4 9 steroidel sapogenins}. KRN EREE T
i, oA 7A oF A gl obf BEY HEEL REsSd-. AR RBEEER
ol w24 goliii= saponin Y sapogening] SFB(LE BB 2o BHASREEY F
2E mEslglen (Table V), HEFIA =& saponin 3 mangifering] &§& &}
(Table VII), @8] REAOME " £& HB] A7 saponin Y sapogenin & &t} ME
(Table VIIDz} o} g8 AZIN =& sapogenin®| ®HE MAEs . (Fig. 1

olo} A BiRKEs WHERIE@EHF 25—27°, BE 72—75%)F L&} AFI saponin ¥
apogenin &Mt (Table IX)E <27+ HWERE W (Fig. 2

=3 Rl & sapogenin S HXE HLE BEREIMS S HEsHH (Table
X) #RELDY S BETE O LRo 2 oo stk gkt asphonin®d] X#E

g3 2 =2 sl gord mEEY K434 mangiferingl isomangiferin & it B
Bad.

X A% A R

g

BN — DB REWRS AL BT BAPIE HREANE B AR5
A Kishel o ~

RER TH—RRE] LA KEIo DEETY 28HE Wid KiEL Zoldo
RET ER BB KA b7y ERS U=

debA EY) REEHS MEBY 4R HEER 99X ¥icu 2o
i) 28 ARIHEE Table I3} 2o

Table I-—Composition of soil in testing farm.

1 kind " Glovel Coarsely Fine sand Slit Clay Local
Soil kinds (2~ (0. 25—~ (0. 05~ nature
@mm)  o.25mm)__0.05mm)__0.0tmm) (0-0lmm  “eopy
" Clay loam 1.78 9.83 12.24 16. 21 59.94 57
Sandy loam 8.73 15.16 21.34 31.52 23.35 6.1

WA E — ETFHME RERAKRY 22k 2 KA

BF¥HEE BFE 8~9A0 REsId T HEA2 A= A2 =& st BF
O SR ML T Lscm2 WA % WAL dA delFd 208 B
9t

o BEI(—FE) A& @R A BEAA B FEA B BEgstslc

HEHHEE REY To] HET WA & UMstd BEeksich

By K% Mie RERME K¢ a8uc 1~25Me 2 AR EHES
dou 3FEEFEE AY A3

of RS 2ot HHQ~2F) MWFH e BRKAKE Mty Aol Fohx ot (Table ID
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Table II—-Thé yields of rhizome with-biweding method.

" Yields (kg)*
. 1st year 2nd year 3rd year
Method .
Rhizome-breeding : C )
(weight of rhizome 80kg) 350 760 970
Seed-breedin,

%\ 150 330 700
(weight of rhizome 45kg) ) . L .

- * Harvest area 330m?
ﬂﬁﬁlﬁ-! GRME AR —BRTE AEs -‘H‘ﬂ’“l NRIERY LS
Ry Table IIIs} et

Table III-~Contents of components in two kinds of rhizome.(%)

Acid Water Alcohol
Sample Ash  insoluble  Fiber Fat Protein  soluble  soluble

ash extract extract
Reference® 6.94 0.45 15.5 1.8 8.2 22.88 24.41
Cultivated 3.8 0.3 8 1.9 9.5 35.5 38.0

BERE—BHRIEMY] saponin Y sapogenin ZTEY AFWILE J o7 APE
He 287 st 3@4e MARES 45 BLEGRE 25—-27°, BE 72—75%)4 2
H23to] 686l AR saponin ¥ sapogenin SR MTEMER N StEsld .

II (L 52 B{E

4FEHN O Z saponiny sapogenin®| FR—HBENA 117 Thd HERHR
MRS Rt REAA Hez sRsts o,

saponin®] L K82 RHE, JIEEY o =gos & HE —EEL Gl
MeOHz= K Eol A 38RI4 sl 3 ez, MEES BEAA o2 syrup R
HE EtO Me,COY B o= @BEste AiEG$ BEStz A2 Ar2E8 240

ol AL Bkl |MAAFIH HEos Hol BRMELE KA.

ol A& W3EBS KBTS RELE Yrsich. K FERE T2 Ax A4 gi
o= "Hq # 80% EtOH= miBsle HEAA BiRAA mEstd KRol Hrishgd .

o] B¢ Rt MUAA BaE] #RERR(mp. 270—280°)4 # saponing 2
%=t

9 BfrNA KAETE n-BuOH= #iiisle] BuOHEE 7#st o HEAEA A syru
RERE HEEL oo 50% MeOH J 8ol IERAZ # HE Me,COoff iEmate] #riine
Haed HEE EIEtY #BAAA mp 220° (decomp,)d] MERHES A3

ol A& vh4] 50% MeOH A &ell HEHAA & &K etherdl HMAA EEEBHKSE
st

o] HBfrs HE RENY EREHE(m.p. 230°, decomp,)§ adglc}. (Table IV)

o] AL XE:ER, EtOH, Eo = =33 CHCL, Et,0, Me,CO, FAdl ether ol REME
ol e},

el BRY 3 = alkali] BRT A& BERsiy FHREEER] Y29
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Table IV-—Isolatiod of stude ssponin,

Rhizome
MeOH
Et,O—-Mc.CO
H,0
Filtrate Residue
80% EtOH
Extract Recrystal
| MeOH —Me,CO l
Amorphous sub. (m.p. 220°) .
dFssolve in 50% MeOH Crude saponin
ladd anhydrous Et,0 ; (m.p. 270—280%)
Asphonin
(m.p. 230°)

2 S Bikold S MIREE = BTokol A conc-H,SO0 & ‘Bz B3
Aokl sgEstg et

conc-H,SO,8 %M A& BBAN ZAE Rifel Auk 242 /AR 2 S,

HClo| &= #¥ &g =9 Fehling A%-& ERA AL F3%h

ol 2} g MRS XMERS asphoning® 2z —FKId . o HEL pEolL FHist=
2 &% saponin®] EH HHAA BRAstse.

Ei2 sapogenin HIHEEF KRB A od 2 $ saponin (m.p. 270—280°)8 —EHE W
sto] BERERYE EtOHo] BEMEAA KB LA 6B:H mMBAAZ % £ ¥4 KBS #F
Hste StREREMES Agich

o] HE& CHCL—CH, (2:98)4] 3 ALO, columng #FBAA Vo & Mikd: #B
A7l B¢ MeOHE HERAA mp 195—198°9 HE#RERBS ddd.

ol o} Zko] FEW IR saponin Y sapogenin® HE|E 20 BEEL R Table Vol 2
c}.

o] FAA B ubel ol 3%4 LB saponin U sapogenin® &@o] —Fald ks
Rl A g oz L £ RBRHANE 3£ BT FHA.

Table V—~Seasonal variation of saponin and sapcgenin of rhizome.(%)

Time (year)
Components 1 2 3 4 5
Crude saponin 6.19+0.07 7.27+£0.02 9.23+0.19 9.20+0.18 9.16+0.14
Crude sapogenin 0.43+0.06 0.59+0.10 0.90+0.03 0.91+0.01 0.91+0.02

27 saponiny mangiferine| SR ——7Y SR, BE, B¥EY £, 8% 11K, 24
£& TH SE] HREeste Bgste @YIstm obat 7Ekk @ Fok £RRE EEskg o

saponin® #HH HiEL §yHEa ot

mangiferin®] il o253 2oh. & HEE MeOH=Z K Eoll 4 20804 st 25
Miiste] @5z MeOHMH S FRAA HREEAN 56M KB Rl ﬂ?tﬂd—
et
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of ol 4ol & syruplt HHA ¥ 75% EtOHMS EIMAA IEM} REHL I
it

of B REHE #h 75% EOHAA BiEMBsted MEES] SHRER(m.p. 258" decomp,
{aJp" +33.6 (pyridin) 1 & 1@ =h. (Table VI).o] #E-e Mg+HCl R #eg vhehw

2 FeCly A#A) #i@Ee 95l o NaOHA 2 %2 K& 8 vebded. conc-HCL
SFRAA 23keh.

P.P.C# [WattmanNo. 1, i BuOH-AcOH-H,0 (4:1:2), i@ 20°)2 2 Rfj#0.55

Anal. caled for C,,H,;30,,+2H,0: C, 54.02; H, 4.25. Found: C, 53.71; H, 4.49.

B mangiferins} BEABANA BBEET/E ggles IR spectrums] A = —Fstg of.
(Fig. 6)

o] HE-S pyridine—#EKEEERIE 0 2 acetyl{lt, A]#A m.p. 198°9] tetra-acetate oI ol c}.

o] HBEL ML 1, 3,6, 7-tetrahydroxy-xanthon-9-on-tetraacetate (m.p. 198°)2+ FE{L
B|AEHC] —HKtsloh

Table VI—Isolation of mangiferin and isomangiferin

Flower
7| hot MeOH
.
Residue Filtrate
| conc.
Syrup
| cold 75% EtOH
] !
EtOH soln. -Crystal.
conc. i
cold 50%EtOH { hot 75% EtOH
1 | recrystal.
Filtrate Crystal.
50% EtOH Yellow crystal.
recrystal. m.p. 258°
m.p. 258° (Mangiferin)
(Isomangiferin)

LI ES MBBEEE 2EF saponin Y mangifering] & ®.2 Table VIIz 7,;:}-.

Table VII—Contents of saponin and‘mangiferin in each organ. (%)

s ibrous . Trich Floral
Compénents f(: ot Rhizome  T1oTS Leaf Receptacle [ Of®
MeOH extract 38 40 20 40 35 27
Crude saponin 5 8.5 1 2.5 3
Mangiferin 0.2 0.5 0.1 0.7 1 1.5

®REH2| A% saponin A sapogenin2| &k ——Table VII 4 saponin X & |EH}
WA EAN et Jb ooz APMERS 3FE4£S] HERE A0 BReY B
45 A7l saponin Y sapogenin®] Xk (208 ME) & MEL LR Table VIIa o},
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Table VIII—The periodic variation of saponin and sapogenin contents of rhizome. (%)

Time (month)
1 2 3 4 5 6 7 8 9 10 11 12 .

Cruae‘ 9.16 9.22 9.12 9.03 887 8.00 806 7.88 7.91 804 871 9.0¢
saponin 40.45+0.16 £0.16 +0. 14 £0. 87 £0. 32 +0. 50 £0. 96 +£0.23 0. 35 £0. 19 +0. 14
Crude 0.91 0.91 0.91 0.78 0.65 0.64 0.64 0.65 0.8L 0.89 0.90 0.91
sapogenin

+0.02 +£0.01 £0.04 £0. 04 £0. 02 +0. 32 +0.02 £0.09 £0. 01 £0.01*0. 01 +0. 04

el A5 sapogenin®| MM— AJ sapogening] BWHEE U7 3l E&Hak 7ol
T.L.C (Thin layer chromatography)zkel]l fksted sr#stgdcl. WmEM=LE Kieselgel G
(E. Merck#) & #Astz RM==E CHCL,—EtOH (95:5)¢ 231 BREMEE SHCLY
CHCl, fafn# 4 Ao

o) o} o] RBBAAA #BF¥E Fig 134 Z%H.

BEBEAEN A0IAML| AR saponin®! sapogenin2| ZM D} sapogening| HIF— 5}
HERRE o BE)2 Bk =& -<aponin 9 sapogenin®] 4 &3} sapogenin®] EIHS
BLE R Aste] BEAMSES saponin H sapogenin®] S|/EL MED HF (20E
FE) = Table IX¢} 73 sapogenin ¥+ Fig. 29} 7},

358
it »‘:‘ . i1
- Pew ot
st %ii '.'f
(3 8 b - H - ® .
_ “!‘gv:;i**%%g&a,‘yﬁaﬁjgzc k;gfﬁgggﬁ-%

R LT T R o raeanil?

;,; a".’ﬂ"&ﬁr‘*

AR N Y PR

Fig.1—Thin-layer chromatogram of

Fig.2—Thin-layer chromatogram of steroidal
steroidal sapogenins.

sapogenins cultivated in green house.

Table IX—The periodic variation of saponin and sapogenin contents of rhizome cultivated
in green house.(%)

Time (month)
1 2 3 4 5 6 7 8 9 10 11 12

Crude 7.79 7.87 7.63 7.57 7.56 7.51 7.49 7.41 7.49 7.64 7.-73 .76
saponin +0.13 £0.14 +£0.12+0. 14 £0. 13 0. 02 +0. 11 £0.17 £0. 20 £0. 16 £0. 18 £0. 17
Total 0.69 0.71 0.64 0.61 0.59 0.59 0.58 0.59 0.58 0.61 0.64 0.67
sapogenin

+0.01 #£0.03 £0.02 £0.03 £0:02 £0. 06 +£0.02 £0.02 £0. 02 £0.02 £0. 03 +0. 04
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RO THE sapogening| M WE— RiLibol =kt sapogeningl W{Lst 9
REE sl = KRB BT Oo1 A5 ol BEY AMbelA Riswe HE
Bt BEYL 3 & @ote] sapogening A& U MHE AMBREHHS Hrstd uw
g3} 2ot

s

,’: L ot

ot 41 ,\\,\__/

) 3 .

7 7

¢ L

54 rt

ot st

3} Zr

Fa4 R £

sF w ’F

—_————
ist dad 34 4D mm, ";4“7”"’":”;
Fig. 3—Seasonal variation of saponin Fig. 4—The periodic variation of saponin
and savogenin of rhizome. and sapogenin contents of rhizome,
" RE” $¢ 5 REMHA A AHY A &
f;[ 127 REzstel IMAM Mg BR
s Crude sapowin 50021 4 5g°| # genin EL odgdw
.1 IR genin®] ¥ X sarsasapogenin 3 B
st olglomsy 7Hel HRERSE 4ABE 1. 4kgoll 4
3 = $fgenin #& 1.0g% o9l 25 gening
4l 8+ sarsasapogeninz} markogening®]
Sl 2HY ¢ WRHAA G e
2l AMGRET) BEO8E 7A4 BRI
AL Crude sapogewn R 950g> A $HgeninfER  1.09g2A
. A\

9 3L L genin®] #$§%: sarsasapogenin,
markogenin, neogitogenin®] 389 < &

S 7 0 9011 127 2 5 9 5 wents

~ Fig. 5—The periodic variation of saponin and i2stsi sl et
sapogenin contents of rhizome cultivated in HEE THA KRR 8BaaY 48
green house. ¥ 900ga A4 B geninkS&  3g& MiEs)
I 2 genin®] ¥ = sarsasapogenin,
markogenin, neogitogenin?] 3EEY & IS
=T 12739 Mt LEAM REAZ BE 500g4 4 ¥ genin & 4.552% AT
genin 9| MH & sarsasapogenin 1ML #Zetgd ek, Lk R Table X 31 7Mc).
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Table X—The variation of contents and kinds of sapogenin in the cultivation area.

Weight
Month Sample . .
Place of of % Kinds of sapogenin
culitvation of harvest (8) sapogenin(g)
sarsasapogenin
July 900 3 0.3 markogenin
Seoul, Korea neogitogenin
December 500 4.55 0.91 sarsasapogenin
July 1430 1.0 0.07  Sarsasapogenin
Hyogoken, Japan markogenin
December 500 5.0 1 sarsasapogenin
sarsasgpogenin
Hukuoka, Japan July 950 1.09 0.11 markogenin

neogitogenin

IiI Asphoning| {L®

jht——saponinfiliti® AL KUBKE BEMHEYN std BESLH BEAHA 58
M HEY o9& RIIEA% Kigste &Rz

o] ERAZ MEBLE 98% EtOH= 30 28312 o] &Hﬁﬁ% ﬁB&ﬂES’rﬂ EtOH ¢
BrEed KBES syrupiRPEel 47

o] & MeOHH 8 £B EtOt EmAA HEEEY B HHg A4 18k &
BAA HBOE MBS D ELOR phiek 24 Tl (KRB R ol A &8®471d fEaHE
2 594, (m.p.220°)

o] S 70%EOHY BHAA MURHORE REAA T Ystzde] BEEA+t WEA
A REDE BREstT MeOH-Et,0%:¢ 3~40] RiEstd  m.p.230°¢] Ee#ﬁi&iﬁk% |
k.

o] mAWMEL KEER, EtOH, €d & ¥z CHCl, Et,0, Me,CO, ZFil ether %o
AREEHkol = TMEEKS asphonin(m.p.201—203° )5+ BE{LBitEKe] —%stn o}t m.prh
HEY Lolot. =t HPHHEL asphoning] MM o2 #HA .

Saponine| MASM—H] REBEHEKE WMl WMBME EtOHd o K6 Lo 4
6N Mtk B4 ¥ mEsd Wiiste HRERDS A4

o] WE& CHCL-C,Ho(2:98)3] ¥of ALO; columm(2x50cm)sil Ao} F:@< ﬁﬁﬁi%*ﬂ:
o MR HBAA MeOHz HREASHH m.p108°Y HEHREREE Q9. o pEe
CHCl;, Me,CO, EtOH, MeOH, CH %ol A &1 Fil etherZol = 2 >z ¢fonl Salk
owskifZf#, Rosenheim[{M, Balzch[{fis] & ¥ol . Lieberman-Burchard g sl 4] = %
*& WA Hgsl KEE 497t RE~F@-@mos Bldd. = Eml Ko
wWeoz RS 334 Jebfcl.

BR&h sarsasapogeniny} ERHA BT MBET E dslow ir spectrum=® —Fcabgd o).
m.p.198°, («)p®—76(c=1.00, CHCly),

Anal. caled for CHpH,0O,: C, 77.83; H, 10.65. Found: C, 77.76; H, 10.64. o] #E &
pyridine-BKEERIE S 2 acetyl{bA A m.p.142° ((alp'"—67. 6(c=1.00, CHCl)J8 # &
+ dgd.
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Anal. caled. for C,y Hyg O C, 75.98;H, 10.01, Found:C,75.32; H,9.88.

$Eo| W — kS MK KERAA BMERS BRES T BT oS Hikd Rl osaz
oned k5o HEHBITHYE Jdd. oA & Sk @tz =2 4o LBRAA &
acetone o 2 EMsle] acetone FIESH REHFOF Esstz FEZNAE HEOH=

HEfsld RestRERS d3 (m.p.210°, glucosazone), R TN A v Me,COL KR

A7 % BKEESLE AIESS HEY NESLs ESsta o] FiES: EtOH=Z FHiiA
3t HEMNEERLT ook (m.p.193—194°, p-galactosazone), o] § #HHE HHY o-
glucose, p-galactoss2] osazonest £ & BERAKI £F MERET ddc).

saponing| £#-——m.p.230°(decomp,)®] #E 500mge Méted ALO, column(2x50cm)
ol el BuOH-AcOH-H,0(4:1:2)2 BHAA ¥ WK Somlg zoa() o Kigh
BuOH 2 BHAA H#& 100mls T &(i) g AcOE-EtOH-H,0(10:3:3)2 EHiA A
W 200mlE ®9c).

o] WM#-& oA} silica gel(Wako Co. 200mesh, 50g) column(3X 30cm)=i| o] AcOEt-EtOH
H,0(10:3:3)2 BHAIA MM 100mlE ol WAL #% K27 BuOHY 70%EOHS
B A HE HEAA BERstd 8RR #HE(m.p.317—320°(decomp.), [alp*’—
41.6(c=0.27, dioxane)]-& <dgiv}.

Anal. caled. for C,Hg0,: C, 63.32; H,8.71. Found: C,62.5; H,8.83. LlEk3 #2 &
BEREE MDY timosaponin A-IIe} F-A}31¢ch.

ol & T3 o BRI st mAGTEAA Hitsle HEE ELET 2 £(m.p.198°)
BEfh sarsasapogeninzl BARBT HE MEETIE dldh. = mAkoEEY KES BE
BRiE MFEste B3l 7ol P.P.C (Watman No.1, 20°, TF&#E, BuOH-Pyridine-H,O( :
2:3), REMO.1% KMnO,+0.1% Na,COHIz RfEE MEst] ob¥ HEsE 3.

B, p-glucose Rf 0.39%] =] p-galactose: Rf 0. 440]t}. .

E o] HEmM.p.317°) —EHol & 9 Emulsin(E.Merck8) & st 25°a1 4 4HM #
Bated = ol ¥d Sitst dgleh.

o] 4B sarsasapogenino] Mo 24 p-glucose 1mol, p-galactose 1mol-2- »}a saponin

ol = BES timosaponin A-IIIS} BAIERSF &R MEE T/ ¢ IR spectrum® —Fsh
ﬁ'ﬂ- HFY MRS FBAI 2 BiEE MeOHtER] %o Et,04 msld EtOWES

& BREst TEES BMAA 75%EtOHA A BSsd o 2m.p.258°Y HMEEFARE
%m mangiferins} EA#t AR B E BEETF sl 2 IR spectrum(Figh) & —Fstgl o}

FRGDE HRAA & L8 BEE mp278°0]9 2 o] A & timosaponin A-[ 8] £
el ERIERTE AR MBS T g9l IR spectrumE —Fsl g ok

IV s ®e| R&

BREABMRY WIEHG AT TL4S RSt gAY o

£F9 100g4 Table VIst o] HfEsle # 75%EtOH iAol 4 mangifering- 5 g«
A BRIt L & T5%EtOH "EHE M@ A B50%EtOHE fnsted k7t £S5 EtOHpE
e MBSty BEE 3 S0%EtOHH A A ZEAA #iFeld m%E #&R #f
= 9o

o] HEE S0%EtOH=Z BERAIA mp258°Y HELLLS 2o —BHEEL man-
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giferins} A ¢ 7+ o} ir spectrum(Fig. 6,7)¢ H#¥ irv 738 830cm~! FFHNA HET
peakE lEby o @ & mangiferin®] RiEgay o2 HRISEL isomangifering] HERst B
MART S MR T/ 9 ir spectrum(Fig. )= —E3H4 ot

29} o] T @mERSF-L mangiferin(l. 5g)3t isomangiferin(0. 5g) & HF
o}

Fig. T—Infrared absorption spectrum of isomangiferin

5% U BR

43S RERW 2ol 2 RSWE N #%0] dn = mE REER ¥
T MEE KRR Z dobsl £ RN W= o] RAibel 4 HEMY RIEE, RRBTRS,
RITHRA, KOS EE Wikl KRL RS 23 go] ER/ vl Lol #
We 2E vlolxk

RERR] o)A AN MTFWHES BREFES KL R L2540 £
RO BEY RES Sglot 34 Dby ER5 ok olA o2 vol BHKRK
o Slo] e HBWMBo 2 RENE Aol & AL ¢4 dx B E F FHikol vzt
£ REL oz e A E BRYMES Bt ol HATE ¢4 g

A2 RIEMS HIES B WERE 2 BEY DEStAA REY RE AE
B/t A—3 Ao® wel LMMES Mkl RIS HWERER/) A 3 AL ¢ 4
ot

LLES BEREMe 2 v Bo] Ho} MEE BRYMECS WAL AL Ry LW
O RS SWMBEMEHRE LAY $id A e RETETE ¢ 4 oo

SRR 4 WMol =& saponind sapogenin®] X &-& TableVell 4 1 uls) o]
1,2%40] A% saponiny sapogenind] & o] EMs} 3,4, 56 4el AL Folxz = 4
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M aREh] A9 gd¢d ¢ & At

el BISHRER(Table Dol 4 = 3% 4] MRl 7H3 o2 2 steroidal sapogenind]
WiEEe s AEmEe KEmo 2 MIEMEREY RIFEHE 3% A% BEd R
&t

33E ] saponiny mangiferin®] & &2 Table VIIz} 7+ o v 4 saponin &8 -2 HHB(ES5
%)7% 7b gkm g2 SMRH(5%)0] 22 saponind] HFHoE E« el R
4 EHse Aol Fo o= £ BERMWeLS WAL old MIK REHILE
HP¢ FFR saponind] KFo e EAT & dohm 2o
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