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Isolation and HPLC Analysis of Timosaponin ATl
from Rhizomes of Anemarrhena
asphodeloides BUNGE

Geum Soog Kim*, Chang Kie Park*, Jaec Duck Seong*, Hyun Tae Kim*,

Sang Ik Han* and Yong Ho Kwack*

ABSTRACT : Timosaponin AIl, an active and major compound, was isolated from rhizomes of
Anemarrhena asphodeloides. The quantitative analysis of timosaponin AIl was performed by a high
performance liquid chromatographic (HPLC) method using ELSD and the useful extraction method for
HPLC analysis was examined as well. This HPLC method can be utilized as the standard analytical method
for the evaluation of the quality of Anemarrhena rhizoma in the steps of hreeding and cultivation.
Additionally, the HPLC analysis method can be useful for the evaluation of the quality of dnemarrhena

rhizoma sold as a traditional medicine in current markets.

Key words | Anemarrhena asphodeloides, timosaponin AIl, HPLC, ELSD, extraction method.
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A B (Anemarrhena asphodeloides Bunce) & ©F
ZEoR ZAE FAR ALE3 £EL A
Higte] 3ARE] A F shaL of &y o whet 7 A A
U FTACEA RAR(EHMY S AEE 9A
T R SV AR i) 2 Ve (8
B, 1990 ; *ﬁk%ﬁ L%H %9‘4 1998) 8

o
5. olwA g, $U4E o) wadd o o
ol 24, AQ, A4 o)k, AEFOR o

253 9tk (Lee etal., 1995 & LEH B 29
43, 1998).
Ape] AR 2E Z79 & saponin®] e
6% o] g ow 1 FolA timosaponin AL,
AT, AIl, AV} timosaponin B1, BI 5°] A&
B9 1w #HZE anemarsaponin F, G € AE2&
spirostanol glycoside &7} E1H Atk (Ma et al.,
1997). ©) 52} sapogenine A2 sasarsapogenin
o]m ¥ 3= markogenin, neogitogenin %
lilagenin E-°1 (Ma et al., 1997; FgkEd H
A91913], 1998) 28 AR LEE O #4Y,
HeoiA, ehdat, 2w ol il dx i F

* 43 %¥ Y A" A (National Yeongnam Agricultural Experiment Station. R, D. A, Miryang 627 - 130, Korea 98, 9. 223EF D
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+ Ichiki et al. (1998) ol 23] g2 FAJo] W3
Al mangiferin (chimonin) o] ¢F 0.5%% = 395
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MeOH=R 48417t 33] A& ol A
AF TEFI A Fde sl
Atk MeOH ext. £ ethylacetate
" H.0 (11 ) Sl 2 33 B FE3d
ethylacetateZ 2. 2 U5}, &

3-n-BuOHE F3H4 & &
I EFog oA Ura xAbxd
BuOHZ < U] b5 &6t n-BuOH ex
AT} n-BuOH ext. ERE] §$HAMES 'EV‘"‘/] 3}
2138} silica gel column chromatography & 4 Al &4
o}, ol &8 2= CHCL/MeOH/H.0 E8&
A ZA 93173 1—65:35:10—6:
4:19 ¥ &2 FAL o7} gradient solvent
system< AH&8te] B2-& B, AAstgdch 13
Si0, column chromatographyell 23] ®el® 2%
% 3 (fr. 3) & Cy Sep-Pak cartridge (H.,0—H.0 :
MeOH (4 : 1—1: 4) —MeOH) & o] &3lnaM B

=53

._46_

h

TES AA, A3 85
T} (Scheme 1).

Anemarrhena asphodeloides( 166 kg )
|MeOH x 3
MeOH extract
ethylacetate / 1LO ( 1) x3

ethylacelate extract HA) extract
’ n-BuOH ( 1HO - saturated )
BuOH ext.( 107 g), ILO ext.( 81 @
SiO» colurmnn chromatography
( CHO/MeOHELO = 9311 »7:31 ~65:35:10 6:4:1 )

I fr.]Z (13 fr.ld fr|.5 frI,S fr.J7 fl'.nL fr L fr,\l) fr !I
compound 1
Scheme 1. The isolation of compound 1 from
rhizomes of Anemarrhena
asphodeloides.

£EZ UHPLC BAZA 24

A 5] HPLC X273 &0 HPLC 4 &
A% Ame HA 22zd PEL A4 4
(25C) A A"FZ3 40T, 60T, 80T A ¢
$HFZ 5o AEHA2H 74744 FEZA
SR 19 22 A5 8T 3 UL AU

Zzte] 22270 G AR BHAR 1g&
80% MeOH= 30m#] 338 & & HF 100m 2 3
&8t HPLC 4ol AFE-319 2 HPLC % %A of
= 0.45um membrane filterel] 33 A5 & 204
Zg sl st

Znt 9 D&

1. e 19 7%

EE 12 FNETRL Aoy 228 S
#3 NMR spectrum< #E3ch 'H-NMR

spectrum®| Al = 18 3} 199 methyl protone A} 7]

QA= _1:[_ 709 singlet signale] 00.80%} 0. 9501 4]
2tz $&E 3 61,05 (F6.0Hz) ¢ 1.13 (6.

5Hz) oﬂ/\i 27317 218 methyl protono] A 7] ¢}
doublet signalge] #FHo] o] F3E]
steroidal saponin®] &< Ao 2 =}
3 FE-2] anomeric protonol A 71913k 64, 90
(J=7.0Hz) & 5.27 (J=7.5Hz) 9141 doublet
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Table 1. '"H-NMR (400 MHz, pyridine-dy) and
“C-NMR (100 MHz,
spectra data for aglycon moiety of

compound 1.

pyvridine-d;)

Carbon oC 0H (J on Hz)
Aglycon

1 30.8  1.83m’

2 27.0

3 75.4 4.30 (brs)

4 30.8 1. 44m®

5 36.8  2.12m

6 26.7

7 26.7

8 35.4

9 40.1 167"

10 35.2

11 2.1  1.34m

12 40.2  1.29m"

13 40.8

14 56. 4

15 32,1 2.0lm

16 8.3 4.59m

17 62.1 1.81m

18 16.5 0.80 (s

19 239 0.95 (g)

20 40.2  1.91m

21 14.8  1.13 (d, 6.5)

22 109.7

23 26.3

24 2.1

25 27.5

2 65.0  3.35 (d, 11.0), 4.06 (d,11.0)

27 6.2 1.05 (d, 6.0)

“" Assignment with the same superscript may be
reveresd in each column.

gy

1=
2R

signalge] #&53 1 2
2l Ao g Hol o] 3l8tE o]

(J) 7} 7Hz W ¢

o 2%Ate] &

HA (Fig. 1).

YC-NMR spectrumol Al = 9 Al anomeric
carbon®l 7118k signate] 6102, 59 106. 0ol A
TZEE 31 I HMQC spectrumo) A% o]
anomeric carbon® 'H-NMR spectrum® %
anomeric proton¥2] %% correlationo] ¥ =
24 o} ZFE

=
-

]

HEE 28R D& 71 steroidal
saponin¥d & 4 Fdsdd. ¥§H, “C-NAR

Gal

HO  OH
o}
H
OH
HO Q
HO:

Gle OH

Fig. 1. Structure of timosaponin ATl

spectrum® 6109. 7l 4 ketal carbon signale] #=
HE 2 o] g Eo| spirostanAl Y steroidal
saponingl ReB FHAT. “C-NAR
spectrumell A, 081.9, 75.2, 69.8 & 76. 50 A} ¢]
carbon signalE£ z}7} galactose®] C-2, C-3, C-
4, C-58 A=, o1FolA C-29] carbon
signale] A4t galactoseol| 41 2] chemical shift g+E
o} Ao 7 <k 65~6ppm X shiftE o] J81.
9ol Al YEMG AL R Bol TE 18418 Zo
galactose®] C-2 ¢ =]l 1—-2 2&S
o2 239U}, olAL HMBC spectrumolA
05.27(Glc-1) 9] proton signal® 681.9(Gal-2) 9
carbon signal AFel®] correlationo] #2824
gol iAok (Fig. 2). Galactoseo] ZEH @ “C-
NMR spectrum #Z ZA7(5106.0, 76.9, 77.9,
71.6, 78.4, 62.9) glucose?! Ao F 3t 2
™, 'H-'H COSY, HMQC, HMBC spectrum®]
A © 2 palactose$} glucose® ZF carbon, proton
] chemical shift 5% 574 3t ch.

BH HMBC spectrum® proton, carbon signal
E9 correlationo] ¥]®W§<9 C-3 (675.4) %
galactose®] H-1(04.90) Ato]ol M = &2 5l a2y
Hl R C-30) 2820 @RI AFE Aoz 2
g 4 o (Fig. 2). ¥1EH9 carbon signal®]

chemical shift t& “C-NMR spectrumol A 7 E3+

s sl A

B

L
=
=

A3} v FH-= (259 -sarsasapogenin®! Ao 2 3}
Adxgon oA EFIFAAgT A5

(Agrawal et al., 1985 ; Bernardo et al., 1996 ;
Dragalin & Kintia, 1975).
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Fig. 2. Planar stucture of glycon moieties of
compound 1 elucidated by the HMBC data.

Table 2. 'H-NMR (400 MHz, pyridine-&) and
“C-NMR (100 MHz,
spectra data for the sugar moieties of

pyridine-ds)

compound 1.
Carbon oC 0H (J on Hz)
0-3-Galactose
H-1' 102.5 4.90 (d, 7.0)
H-2' 81.9 4.66 (dd, 10.0, 8.5)
H-3’ 75.2  4.27 (4, 9.5)
H-4' 69.8 4.56 (brs)
H-5" 76.5 4.01 (brs)
H-6., 6, 62.7 4.41 - 4.50 m
0-~2-Glucose
H-1" 106.0 5.27 (d, 7.5)
H-2" 76.9  4.03 (dd, 8.5, 6.0)
H-3" 77.9  4.18 (dd, 8.5, 8.5)
H-4" 7.6 4.27 (dd, 9.5, 8.5)
H-5" 78.4  3.83 (brs)
H-6",, 6", 62.9 4.41 - 4.50 m

2% FTE 12 (259 -sasarsapogenin-3-0-
(B-D-glucopyranosyl (1-—2)-8-D-
galactopyranoside) 91 timosaponin AIl & &<l1%
lo.m o] A 9] chemical shifth B EHX = ¢
2] &+ o} (Saito et al,, 1994) .
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2. Timosaponin Al & HPLC 24 =2

Timosaponin Al &= X 2 2] 2 saponin 52} ¥+
BECR PR FHECR A
(Kimura et al., 1996 : Nakashima et al., 1993).
Lee et al. (1995) & A 79 FLdEAE Bsln
38 §AAAEC R timosaponin AII-S £, &
n% k), A A 19 |
o] #FQ saponin AEOIHAN FTa TAA
timosaponin A E A 2o A FAHJE o2 3
o] @3ttt derelHth. webA timosaponin
ATE ARG E 2 3 A Re] 2§37 HPLC 4
Z21& AEstnA s Hh

Timosaponin Al 2] HPLC BAlA] A&7 =
718k #Atgk A7) (Evaporative Light Scattering
Detector, ELSD)" & AF&3Ith oAl ol A
timosaponin AIl 7} UVE] o] oo FREE
Holg w871 73 UA %7] W& UV A
£7) AHE& FAFR oW RIFZE7] 9A 2=
7 @ @l W7o EAole HgstA] skt
Sun et al. (1992) & A 2 9 A & w} g gHehabA]
timosaponin BI, timosaponin AIl ¥ mangiferin
5SS HPLCHOZ RIAE7IG UV ZEV & AME-
st AFES AT, 28 HE/F RS RIAE
71&

=

> A=) O.
FdEME

=
[$)

=2

=2

ok
=

Ab-&-8+e] timosaponin B, timosaponin Al

A7) dej A 131 5 AU MeOH 28
vE ALEE £ oglom Bu A, FF3F
HPLC 4 & djokstm=
ol A EFeig Hol Bk
w7y A tho] ¢l
7185 1 g ' 4R
gl 1 AR EE S4
ELSDE Ap&3tH .
ELSDE 7129 UV, RIAE79 93 & A ¢
StHA 77t AgA e g olF Eol timosaponin
AT Z-€ saponin ¥9] F4 o= ok Aje 2o
2 J4=dr. HPLC ¥4 2722 column
Inertsil ODS-2(4.6 x 250mm, 5um, GI Sciences
Inc.) & AHE-3FaL o] B4 60% acetonitrile 0. 9ml/
mine| F& 02 ALE3te] ELSD 21 & A ET 4
7, E 3% Z2& 210Y 4 A E MeOH &9 F

o o
=

R=2
(]

o
=

o

=
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Table 3. The condition of HPLC for timosaponin
ATl analysis.

Column Inertsil ODS-2 (4.6 x 250mm, 5um)
Mobile phase Acetonitrile : H,O (60 : 40)

Flow rate 0.9ml /min

Injection volume 204!

Detector ELSD detector (Alltech MK ELSD}
- Drift tube temp. : 120C

- N, gas flow rate : 2.75 SLPM

STRART

:

EZN0 OF SIGMAL

Timosaponin ATIX
1

STARY

i

12276 Ti

r=

TIMETHBLE STOP

Fig. 3. HPLC-profile of timosaponin AIIl; up :
timosaponin Al purified from rhizomes
of Anemarrhena asphodelecides, down :
timosaponin Al in MeOH extract from
rhizomes of Anemarrhena asphodeloides.

9] timosaponin Al & &o] &t A =& 3= 39}
(Fig. 3).

Timosaponin ATl 9] EFZA L 18 29} 2o
A5t o o] TETMO AW AFE R=0
99722 A1 A 2 MeOH &9 £9] timosaponin A
I 78 FEA o 2 8317 A st o (Fig. 4).

3. F&x4

Timosaponin Al S} HPLC ¥4 =79 HES
HEo] 2|2 A& 32| timosaponin A S HA =
Ex08 HEFHT.

=

80% MeOHE FEEM 2 3o Z2zpa3
timosaponin A FH 2 F2 34 &S Aun

._49,

y =302 1x —7 2702
R =0.9972

peak area { x 10}

9.2 2.3
concentraticn {mg/mi}

0.1

0.4° 0.5

Fig. 4. Standard curve of timosaponin AII.

Table 4. Extraction methods for timosaponin ATl
from rhizomes of Anemarrhena

asphodeloides.

Extraction No. of Content  Recovery rate Total content

method extraction (ot AN (%)
I 1 0.8 68.0 "
25T (shaking] 9 041 20 1.27
Wl o i 0.7
UV 1 0.51 £2.0 ;
K0 (reflux) 3 0 20 0.82

o 1 0.9 £6.5

80 (reflux! 9 018 395 143

CV(%) 4. 36
LSD{0. 05} 0.09

"Timosaponin Al (g) / dried sample (g} x 100.
*Content in each extraction no. /total content x 100.

W (Table 4), 42319 2 &5
£ ol A= timosaponin Al 7} Zn
o] Erbsstd o B
Zo 60% 0139 B g e 5
23 80C BF +&
66.5%°2 &S % timosaponin
Ao geF& 80T &F 53 25T &F
AE Fol et 22zt 1.43%, 1.27%

60T 40T BF 224 & 247 0.82%, 0.
I ol ge] F FEFAET} A9
A 5.9 timosaponin AIl9 HPLC #A& 93]
=, AR FHAE 1g€ 80% MeOHE 30mA
80CoNM F 28] &#F FF 5 AT 100m 2 43}
o] HPLC #2419 Ab&3t Aol 714 A dslgd o,

ol g AAIE AR A EAHEL BAY
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