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2 9 2AF AA—dAdz=zetEad I (GLO)| 23 <lzulAotat Costus speciosus 32
diosgenin & A &st7] S Ay € 5%, ol4ds g % GLCH 3 2A%& REI}Y
£}, Az2% diosgenin £ 0.20g & 3N HCL 3} xylene 9] Eggd o 2 95~100°CelAq 4 A7) #5
A7 T+ xylene =g 2E3ld ). Xylene & ZWAA Yy ulz 20: 809 acetic anhydride-py-
ridine & 7}3ts 3087 £FAA oM 2S A2 F diethyl ether 2 % 38}3rt. T4 Na SO, 2 %
£/ 712 ether & @8 29 @& M7 E n-hexane 5.00mio] %o GLC=Z E-A4315iz}h, SE-30
25m X 0.33mm 2] EAHE 21839z AG 25 180°ColA 270°C7A 10°C/min g 422 &%
B A5AR2% &l Np 9 42 2mi/minol$l 2 FID 2 7 £33 v}, Diosgenin | ¥4 723}
E 0.281%01 92, AABEEAIE 1.8% 24 A4 Folvh

ABSTRACT. Diosgenin in an Indonesian Costus speciosus was determined by capillary gas-
liquid chromatography (GLC). The experimental conditions for the hydrolysis, extraction and
acetylation of the diosgenin, and the determination by GLC were investigated. 0.20g of dried
sample powder was refluxed in the solution of 3N HCl and xylene at 95~100°C for 4 hours and
the xylene layer was separated. The residue evaporated the xylene was refluxed in 20 : 80 acetic
anhydride-pyridine for 30 minutes and the diosgenin acetate was extracted with diethyl ether. Dehy-
drated with anhydrous Na;SO, and evaporated the ether, the residue was dissolved in 5.00mi of #-
hexane and injected into GLC. Capillary column of SE~30 25mX(.33mm was installed in GLC and
the column temperature was increased from 180° to 270°C at rate of 10°C/min. The flow rate of
carrier gas Ny was 2mi/min and FID was used to detect. The analytical result of the diosgenin
was 0.281% and relative standard deviation of 5 measures was 1.8%.
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1. M =2

Diosgenin (25R-Spirost-5-en-38-OH) 2  Fig.
18] 728 2% steroidal sapogenin &} 9 F o
2A] cortisone £ & steroid A A& A%
] QojA FasA AeEE 2 Bl
Steroidal sapogenin & glycoside 9} Fz=2 =
sapogenin .24 o3AA AEH FFHel
glem, C-59 C-2561A4 oj4AE 2= I
o, .
o128 &} sapogenino| JAA 2| =4 & BF
& AR 5 2 M e FFY AT
As AQ9H AR w2t 2A tad, @
A diosgenin & EH ¥ @& AEAY FF, 4
A i B9 g7} 2 FEIE ol 4AA
So] F-9q17te] whet why & ZElF ok vt

Diosgenin & ¥| % sapogenin & £A 3 ¥
W oz FARAYSS FAFERTS, geR2
Zolxzd s (TLC)Y, A7 ecteads] -
Ao A Py, A9 44 2 zetraH
(HPLC)5~%, 73| ~ 44 azvte 2# s (GLO)
@2 2o pw HPch, RAA PHEL 4494
o] ¥3 AFAL A, FHAZY A] T2
2 ul2paEx] 23k ¥ 3t HPLC S GLC &
Aol g & vlad Az AR
Ae AL F YA F2 ojFH= v

Cooke?t = GLC & o] £3}«] Dioscorea delto-
idea 9} Dioscorea sylvatica & diosgenin & &
Astgd e A2% 4oz R AA light

Tigogenin

Fig.1. Structures of six common diosgenin isomers.

petroleum 0.2 $&3toq W ELE AAI}E
FAL Wgto gz A7o] o] A diosgenin
3 olg AR ¥ AR FAZT A%

Rozanski?? = Dioscorea tuber £l 4 diosgenin
& #4899 Cooke o wt27 JteEdist
& 43¢ A9 P39 FAALE A
e ARE ZF= A% T Y EE)
AREA AASA gk F ol F& 2=t

- B2 2ot dad

g HPLCE ¥A% 4789 2nz=io
£vl Higgins®® &= §3¥4 o2 Agave 5 2
sapogenins & ¥4 3¢ vl sapogenins & ben-
zoyl chloride ¢+ ¥+-$-A1 A benzoate esters & =t
g Eestgich. ¥ £43ed 164720l
A e Aol A7t 3 diosgenin o} 99 9
AAAEE o, AYFA X3k Mahato
5162 Costus speciosus 5 R 712 A FA] Fo A
diosgenin & HPLC 2 ¥4%¢=d ABE 7F
SR 3 23 g-Porasil microparticulate
(10um) silica A9 (30emx3.9mm 1.4.)3F A3}
A A2 HPLCo] light petroleum-isopropanol
E2ggu £ A5, Aol o8 Az =
Fo| B3% A FHFE FA Qo] oA
AES 22, ¥del =A Fsdrh  Hunter
S8 sapogenins & acetate S22 ubZo] &
224 3= AL 94 HPLC 9 g-Porasil
microparticulate 2] 34 w4 3t 4-Bondapak Cs
9] JAurA] & Agstg s UV E 27] (210nm) &
A&t Lin 17198 steroidal sapogenin &
A5 Aggd e s pAstgEd 305 42
s Fash W FEARH A E 4983
o1} C-25 epimers & £ 314 FH L

P92 dF4EL Hunter 59 HPLC 224t
Y] & o] &3l Costus speciosus & “Fpia] 2
239 -2 sapogenins & oHA| ™3 AAA
HPLC 2 Ag 24% u 9o} =2} HPLC
9 A3 g 9T HPdA Tz 14
A7kE 1208y £88F 24 ¢ A=z
}, '

2 @A E QQ=ulA okl Costus speciosus
%9 diosgenin & 7t 2 £95FH 9 o}
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& G AARA R GLC 2 ¥e], 24%x
2 A55S HPLC Y A= vz, AEeinz
ghet,

2. §d H

Z17) % Al A4% GLC = Varian Vista
Model 6000 2. 24 SE~30 25m X 0. 33mm (bonded
phase)?] BA#ez FE3 =z FID2 R
Ak AP 2x& 180°CA 270°C7AA
10°C/min 8] $x2 FsAFod F4
8 2EE 20°CH3 FE7] &5 280°C2
AR AAZE N, & ALesg on

&€ 2ml/min o, & AMFES 44
H; 25ml/min 9} air 300ml/min o]}, A8 F
q2 splic oz split ratio 1: 1002
ZA%Y FA3A

A o)A A}83 acetone, xylene, acetonitrile,
diethyl ether, n-hexane 59 #7]4+j= HPLC
Lol em, HCl, acetic anhydride 5} A ¢F
€ FAFE AR Ha 2% AR
% diosgenin & Sigma Al A F oz 9% ©| 29
28 A £ Aol

M8 3.  Costus speciosus & 7 0] 20pm
ol A FARFATE o 100°C Y 2804
FAZ QAHA B AAA AzAA EAHAAR
2 A4 o Azd AEE 0.26AE A
23 A 2ol 125ml FEupEEEtae] 4
3 3N HCl 2% 15mi 2} xylene 15mi & 7}3l4
ARRAZ AAtEA FFERel A 95~100°C
2 4AL X BFAAL FAE A B
A §7 xylene £ HelshAT,

Xylene & &2 dtd £2t230] Yz A%
AAFE 2 &o0E 38 =i e diosgenin
£ olAR ety $18te] 20: 802 acetic anhy-
dride-pyridine 20mi & 7}5}z 308 £t 3%
ARk Ehgd 29 125ml FERNIE &
A2 Z2FF 10mi ¥ 713 ©}2 diethyl ether =
20mi A 33 FZ&8qAch Ether & 2ot &7
T 10ml 2 23] Ax 439 F¢ NaSOz &
TARE, AFAATLAAA ether & 2F ¢
H 22 Aol n-hexane 5.00ml & 323 5}
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3t =) o GLC = 343t}
EZER9L ¢t 9% °] 3¢l diosgenin £
A3 FAE 2ot xylene $rio] o FE R
R (1.00pg/ #l) © 2 58 0.10, 0.20, 0.30, 0.40,
0.50ug/pt 8] FEF SEE Ao xylene
€ 43 3 9g As59 A=e F2e uy
2 2 diosgenin & olAlR3}, 2 9 AzAA
n-hexane 5.00mi o] =¢] 4 ALL g},

3. #Hat % DR

Zis28 W A& AEAEZHE  diosgenin
< 328 W WY& Cooke, Rozanski, Lubis
0] @7 2x3girh Cooke= Z1zd As
o) 2N HCl &£49-& 7}st=z 102~104°Coll A &
FAA CHEAAD b AR Y R7
£ Soxhlet X ¢}A] petroleum ether & A5}
o} 1247 Bk &35t Lubis 59 A8 E
80% 2] =7 ethyl alcohol & $Z3t3 F&A
#A 2N HCl &9 o2 7Ae28% o+ 10% Nap
CO;&d oz 344 JRAART 4L &
]3] W] Soxhlet 3]l A} petoleum ether 3 24
A7k <t FE3¢] sapogenins & £ Rt
#3 Rozanski®E £ A8 A9} zFe] 3N HCL
497 xylene & 743k bRt EAo) F
€3 sapogenins & -7, ¥433ct,

2 ARAE ol F o] g% Al °
FEFEEE B A3l 371 ez A=
2 %¥ sapogenins & 2|3 ¥ =¥ GLC=
diosgenin & 7 Z3tA cH(Table 1). J& AHE
< ¥l Lubis ¥ 3 Cooke-& A2z H¥ sa
pogenins & HA 3 EH WA RIe Aoz
3.0} Rozanski §] & 7l5289} 25 80 A
9 433 ISz YEE RH £ ojrA
F27A0 AgAol ok, EFzz A7l
o] Bl Lubisy} Cook ¥ i: Rozanski
Bl o] Costus speciosus © & ¥ diosgenin & &2
3 e FAES & ¢ Atk :

Rozanski 8] o} 4] A 7ko] w}E diosgenin &) F
2E8% 27 9% iR R 25 A0
WA 71N GLC 2 #3k& 435}, Table
2014 3 T ovheh ol 4 A7 ol HA
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Table 1. Comparison of analytical results of diosgen-
in by some hydrolysis and extraction methods

Table 2. Extractive efficiencies of diosgenin in Costus
speciosus on the change of hydrolysis time

HJ’dmlysis Analytical Hydrolysis and extraction Diosgenin found
and extraction results (%) time, hours (%)
Lubis’ method 0.270 1 0. 165
Cooke’s method 0.274 2 0.184
Rozanski’s method 0.281 3 0. 232
3.5 0. 265
4 0.281
s 4 320 243 Yolde ¢+ o 5 0.280
o 6 0.281

289 Rozanskieof 3t 7tegd] Aol
Ao}A = diosgenin & <X+ HClo] g8 &
T8 Gz HPEd o[ & HAN) A% BE
A 2kel diosgenin & 2 2Aes 4 A7 4
A dtg et 647 FEAR diosgenin 9
%ol H}A %L JAJAcE oAz W F
o] Bol £ AN 3 447 A2 §
ol #ruk-gol dojui ol FAJL glEE
&9kt

o] 2] ol 2] 3| diosgenino] A FH oz F
532 gl E7HE #1357 $3ke] 2l Costus
speciosus A 8. @A kol diosgenin &  0.260,
0.520, 0.780mg & 77 1% vg- £ ¥4
g Aeis 2 $%, 2tz o gE AAA
GLC = 2A% 5t Table 3614 1e Fi& u}
8} 7o] 71§ diosgenin 9} 3 ¢go] 339
F 3oz 9%olol A diosgenino] A9 €A 3
F&5 AP & + U+

OFdIEIS B8 AHEBJdAR Jledd w
8} zo] £RA7 (packed column)®] GLC
HPLC 2 &2%3% sapogenins & W& £z, &
A AL A3 o] Fo] AA Frd, F, M
%% F2% 7HAE oA AN} diosgenin & H}
2 geoA E$eE ez glelA  diosgenin
o] BAo g§2 Fx 31t Hunter 5% &
2] 7441 9] sapogenins & ¥, Q137 5314
o] ¢ obAES YFRol £ dTME Costus
speciosus 2 #¥ 7teEd L %3 sapogenins
£ acetic anydride & A}8-3}e] olA” 3 AZF
o

Diosgenin & oM™ 8 #lo] diosgenin acetate

Table 3. Recoveries of diosgenin added in Costus
speciosus by hydrolysis and extraction

Amount added, | Amount found,
moult:‘ga e mc'ulil:ng out Recovery (%)
0. 260 0.258 9.2
0.520 0.516 99.3
0,750 0.773 9.1

e 2 GLCo] Uzl zzrmtzad g e
3] diosgenin T o] &7} tailing §lo] A o}
Rz ZFEE SIS vk 2% dios-
genin € 8l n-hexane ol ¥ & zznlE
28 9] diosgenin ¥-9-8]9} Z& <k diosgenin
€ & A¥A S o] oA 3} 31 n-hexane
o ¥ 4.2 diosgenin ¥-9-81& v wmstd B
vi Fig. 2]A8 7o) oA €33t A¢] Gausian
2EFE AL E 2 ohizt 92 Wel2A 1.8
W =ZA vebite, whebA] diosgenin & E4 3
erle Avkst BAe] sz gl

whS A Zkel| wE olAE3 HlgS 942 Ax
F 37 A3A o] ukg9 #58-& AR
%, diosgenin 0.500mg & A3 3o AY
o) A &} 7o) 20 : 802] acetic anhydride-pyridine
20mi st A uhg A ZHE 10804 608-74A &
HA7HA BFAD v} diethyl ether 2 &
2, ¥4 NaSO, 2 &, 3% AZAAA »
hexane 5.00ml o] ¥ojA ofA€3 A H=E
GLC 2 2A3lslcl, Tabled o)At o] acetic
anhydride-pyridine §£8 oA 30& o] 374
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Fig. 2. GLC Chromatograms of diosgenin (a) and
diosgenin acetate (b) of 250ug/m! obtained by using
25m X 0. 33mm ¢ d. SE-30 column.

71 973 otAR3t & ¢ 5 Aok wety
2 AR BFALE 0% Rz A3
T},

GLCol| 2§t diosgenin2| 2|, GLC=®
diosgenin & &8, 43l Q-+ Cooke? 7}
Rozanski?2Zl 39 =d 2498 (3% SE-306—
1/4) 8 223t o] $-ofl yamogenin %9
& sapogenin O] QA 7t FE3T  diosge-
nin 3 Pl 28 A 7}o| WSEe A E £REHA
Az AAA e, B d7e A8 dxM
Ao} AL Costus speciosus 20l &= yamogenin °] 4
AN A% dolA diosgenin B-F-2le] H
AA 58 2go] HA Ao A F3ar sho-
ulder 7} A7t} (Fig.3). o %819 miA & +
o] 5F diosgenin 02 J-& AAFTANA
Fg gl 0.55% 8 2o Fieh o >
HPLC £ A8 o] 4% =Ast GLCH
EAZQ 0.2880E 28R Y& §rakolt
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Table 4. Yield of diosgenin acetate on reaction time
of acetylation

Reaction time, Diosgenin acetate
minutes found(%)
10 5
15 47
20 78
30 100
60 100

Diosgenin o] ©}E o|4AAz RE A3 P
g7 &S & + Ak

olo B dATelNe FIAFEG Felso)
48 BARE o83 R A=Y
23 AgEz glen ¥ AFAdA Hfdz
q SE-303 SE-549 =mAAL o] 83t
diosgenin & F-2}ste] Bgheh, 2 Aol A
SE-54 2}ty SE-30A4Fe] ¥ F FAd=m
Aol SE-30 A& AH&E7 2 St

AP LEE R IS AEIEZAL 9
o 2y AFEE A & A4 ¥
Qe Ao A Fo|A Hig} T 2AEE
A9 ch, thgt SE-30 248 H9 Aol uwi
FAAEE 2A3IA AR Aozt AelA
o FEgo] Frrse B 2 AR 73
3 AAx & T §191A4 9m, 26m, 50m o] 7o
2 Z2e A7 0.33mmS 2AZE ALy
v}, Fig. 44} 564 B 4 & ksl Fol 9m
8 AR o 2 diosgenin©] A3 FHHA &
3. yamogenin o| 4 A A7} ¥EAHoz FAz gl
= 25m B e et gl AXNA gAY
SA s 2253 ek somARGNE o &
25z ook wEkA el 2] A okak Costus spe-
ciosus o] THE ol A A= §-¥ diosgenin & *
@] 3ld) &= SE-30 25mX0.33mm AE kel A F
oA 77 2ALE NEY AREIE TR
A,

s A3 Costus speciosus 59 diosgenin ¥
S BAs7] 9] AP A e TFEEAE
g ol 43ty IEARAAFAL =AU (Fig.
6). AAZTAL 438 L Avk= A Aol A3
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diosgenin acetate

d

Response

(N

tR , min.

Fig. 3. GLC chromatogram of acetylated extracts
from Costus speciosus obtained by using packed
column (6'X1/4” o.d. glass, 3% SE-30 on Gas
Chrom Q (80/100mesh}].

Foch, 53 2T AF FHE 0.281%°IR
2 AR E2dRot 1.8% 24 AFLl FS
2o FHU,

2 A9 Yoz A#sm 2ARS GLC2
de 34 Ay AAxFE gl 2A Sy
ohg why Do o F EAREF v astgch st
2y 2 293¢ £ 279 Rozanski ¥}
5 k27 Coocke oz AHIRA FA)A
5 GLC % o}g2 HPLC & Agsacth o F
AFEE Table 50 8.3k 7ATE3st 5
2794 ¢ Uz Yot FEEELEES Y 2
AAANZ Aoz A7s]E Cookedol 8 2
FEo) k74 AA veged ol AHHIAA
ol 4 <}t diosgeninEQo] FulslE wWES
2 A7y, 2384 Palsel 4 4 4= F
2248 GLC = diosgenin & zdi 2 ¥, 24

1

diosgenin acetate

(a) ’ /V/

Response

{b)

\\M L

tg « min.

Fig. 4. GLC chromatograms of standard diosgenin
acetate {a) and acetylated extracts from Costus
speciosus (b) obtained by using 9mX9.33mm 7. d.
SE-30 column.

Bz ASo= A B EEEELE AAE
Aol vpFAH L Cooke o] Fod uldted 2
AR QA AL 2 Fol & ZA GLC
t} HPLC 2 &A Y Wl A2 7 stz A7k
o) & Aele Rozanskiyo] fa & Aoz 4
Z= vt} IE, sapogenins g oM E3 AA F&F
o €S ¥ AAAD 4 dg B of

Yat, 2eEAdA & ARE 4 4 9
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Table 5. Coniparison of analytical results of diosgenin by hydrolysis & extraction methods

Chromatography Cooke’s method Rozanski’s method
4 Number of
eterminations | Average Relative standard Average Relative standard
Methods Modes (%) deviation (%) (%) deviation (%)
HPLC Normal phase 5 0.273 1.7 0.281 1.8
Reversed phase 5 0.276 1.7 0. 280 1.7

GLC 5 0.274 1.8 0. 281 1.8

’ diosgenir acetate

N /V/ 500 b

| {a)

U 400

|

h 100 L

| :

i | 200

é ‘ ‘ 1o b

! (b} 'V, 010 otzo o.;o 0140 Aiso

l Concentration a¢ diosgenin ,  p9fpt

{‘ Fig. 6. Standard calibration curve of diosgenin

i

| ILU& LJMJM

1 EL n

ta min.

Fig. 5. GLC chromatograms of standard diosgenin
acetate (a) and acetylated extracts from Costus
speciosus {b) obtained by using 25mX0.33mm 7. d.
SE-30 column.

c},

Table5¢] Foj3 HPLCAA}EE & 474
E%) Aol TE§ oz AN 94 P4
Z2 33% A4 2 Q7Y GLCEAASH 22
e 298 AsdA F LA
Cooke’s 3-8 2] A 5} 1 v} Rozanski’s %4 9] gtol
k7 Egteh, AR EQ Costus speciosus Fo] 3
3 diosgenin 2 ¥ ATl A ALY P =
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acetate,

Aoz FAFezA FE A4E 2L 7 A%
& A5

4. 3 B

Costus speciosus 9] diosgenin < HCI 3
xylene & 8 ZFA)e]) ZALBa 2 F323) 2 acetic
anhydride-pyridine ¢ 2 old| € 34 A =A%)
GLC = A¥3] £4E 5 AFE Halzigiz &
% 2 AET 2T 7 A}

Q1) A4 E9 4 diosgenin-& 3N HCl & =}
xylene 2] E£§LY o g 95~100°C oA 427}
BAFAZE 4 b 2 FEiez 94
A w4 A9 |

(2 20:809 acetic anhydride-pyridine &
o2 3027 }FAAN 2E diosgenin g oA
37 4 4R obid e ez e |
2Y5E M2 5 ARk
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(3) SE-309 X% GLC= & L5
4 glo] diosgenin acetate ] ¥9-¥] HAL
T8 5 ik

@) ¥ 4% vfez FAF QEdlAohit
Costus speciosus 2] diosgenin 9] ¥ 0.281
%ol ANFFAAE 1.8%¥ 24 A4 F
et
o}&# HPLCH) &% EARAE F YA
%ok,

o8 &8 H
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