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2 ¢ =2AF JAA—dAzzrtezH 9 (GLC) ] 23 <dxvAokit Costus speciosus 52|
diosgenin & 7 Z3l7] 8 s 2 F2%, ohAEE 4-E 2 GLCY &4 2758 AEFS
t}, Az3= diosgenin ¥ 0.20g & 3N HCI 3} xylene 9] £F-EH o2 95~100°C el A 4 A7} 35
A7 e xylene & FE34 . Xylene & FwAlA Je vl 20:809] acetic anhydride-py-
ridine & 7}8ks 30%7k FFAA oA A7l F diethyl ether 2 FE3t . F NaSO, 2 &
44715 ether & 33 29l thS 7 E n-hexane 5.00mlo] ¢ GLC =2 ¥A43Ach SE-30
25m X 0. 33mm & ZA|H-g A}&%}%— AR LT E 180°CollA 270°C 744l 10°C/min 9] 52 &%
2 Az=Agch SuA Ny o 4452 2mil/mino]g 3 FID 2 7 &3l ), Diosgenin g 3443}
£ 0.281%°15l 2, AHEEAAE 1.8%5/‘1 A@Aol Frh

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 5.00m! 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 N, was 2ml/min and FID was used to detect. The analytical result of the diosgenin
was (.281% and relative standard deviation of 5 measures was 1.8%.
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1. A =

Diosgenin (25R-Spirost-5-en-38-OH) & Fig.
19 F25 7= steroidal sapogenin ] dFo
24 cortisone 53 & steroid A A] & ¥4 3}
xd glolA FadA AesE 2% B0l
Steroidal sapogenin 2 glycoside ] Fz= H
sapogenin & 2A o AR A EAe TFH
e, C-59 C-259]4 o|AAAE #=2
=}, .
o] 2|3t sapogenino] JAA 7] =4 % FF
& A2 25 2o} ol e FFY AF
Ags A94 AAe| gt ZA 2= e
A diosgenin & A& HA& AEAY F7F, 4
A mE 38d we} 2z FEI}E AAA
£l -r"}i?l71-°ﬂ wpe} gy & gl F ok ek

Diosgenin -2 ] 3} sapogenin & ¥4 3= W
Poze FARAYS, ERFEYTS, deda
2ot ad g (TLODY, 49 a2ntE 2] -
AN B o4 44 2zrteads]
(HPLC)5~2, 714 —4 A Z2vte 287 (GLC)
a2 2ol uy HPrh, B WHES A9A
9 vz AFAHY Ad, TAARY Ad F2
2 vlg48lA] £3§hd sl HPLC Y GLC =
Augel 28 BE vlndy ALz AFH
ANE AL F oA F2 o] Lz g

Cooke?! = GLC & o] £3}9 Dioscorea delto-
idea 8} Dioscorea sylvatica % diosgenin & ¥+
Astg e A2E dAoz AHFEHAA light

MW

Dmsqe Yamogenin

H

smilagen

MW

Tigogenin Heotigageni

Fig.1. Structures of six common diosgenin isomers.

petroleum 0.2 F&3le] W EL L AA}E
F4-& HFozA Azte] @o] A= diosgenin
s} o} 4 AR 7S] 2 A FAF sk

Rozanski??2 © Dioscorea tuber %ofl 4] diosgenin
& FA3tH e Cooke 3= wh2A sh-3 st
22 448 B4 A5 2AALE B

A ARE Zm AL FEFE B EE)
AZSA AASA ok el T mzct

, Eof =zt g g3l

4 HPLC 2 FA & dF5°] s 3l
£v] Higgins® = g4 o2 Agave 5 T8
sapogenins < 34384 v sapogenins & ben-
zoyl chloride &+ ¥}-3-A1 A benzoate esters & 3F
o 2EsE @ B4t 1647k
A e FAol &7t 314l diosgenin o] 92 ¢]
AAANEES E8, FA3A Z3Eh Mahato
5162 Costus spec10sus-‘c-",— W 7x AEH Fol 4]
diosgenin & HPLC & 24 3lg =4 As5E 7}
SR st F%3t] p-Porasil microparticulate
(10pm) silica A4 (30cm X 3.9mm i.d.) 3 A=}
ZA A9 HPLCe) light petroleum-isopropanol
EFEMzE S AR AZe] od Az =
Fo] B3 8 EIH5x EX gobA olA4A
A€ 22, Fdol =HA E3H%Yrch.  Hunter
%182 sapogenins & acetate T A 2 ulEo] X
34 3= AL 9 Ed HPLC 9 p-Porasil
microparticulate &) A A 814 7} y-Bondapak Cys
9] FgA & AHE3 2 UV 2 7] (210nm) 2
ZA &34 ek, Lin 51198 steroidal sapogenin &
A4 G4 en BAsgEd 304 4]
3184 29 v F-2AAY AAE A9HR
o1} C-25 epimers & ¥ 31X Xyt

3H 2 FAEL Hunter 52 HPLC #2149}
¥ g o] &3}« Costus speciosus & 7}pEi3] 9
%39 -2 sapogenins & oFAE3l AAA
HPLC = A= 24% ul ¢glo}?®, =2y} HPLC
9o AR E d3RAE 9P A Tz £4
AZLE 120801 4gHE 2EE A= )

+

E dFdAE
2] diosgenin & 7}

9l =] Al o}at Costus speciosus
=3 4 SoFEE A o
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L oG ARAR GLC = 8, LA}
2 As5¢ HPLCY A vn, Aestnd
et ~

2.4 H

717] & A2k 423k GLC &+ Varian Vista
Model 6000 2. 4] SE-30 25m X 0.33mm (bonded
phase) 8] A ZHe 2 ZeEdg s FIDz A2
ek, Ay 25& 180°CelA 270°C7A]
10°C/min 98] £Fx =z AF&HEAFeor F¢ A3
g £E& 210°CH2 A37] &xv 280°C2
FAAZ S FrlAzE N, & AHgslgon
F5E 2ml/min o] R}, & AAREL A2
H, 25ml/min &} air 300ml/min o]t} A8 F
9]& split WAoo 2 A split ratio= 1:10 0.2
233 4319,

A@ oA A1-§-5 acetone, xylene, acetonitrile,
diethyl ether, n-hexane 52| 7]+ HPLC
golglew], HCl, acetic anhydride & A <F
2 PHFE AHS gl 224G ® AR
3t diosgenin -2 Sigma A} A E- oz 99% o] A
55 /M E Aol ith

AlE Y Costus speciosus S A A o] 20um
ol 3l HA FAEAT tH 100°CH A
FAS QA @ WA AzAA EAAR
2 AgEge o] Axd ABE 0.28 4% F
23] FA 2ot 125ml F2ultZElazd o
2 3N HCl1 &9 15ml ¢} xylene 15ml & 7}3}4
AAAA R Aojrtgd A stdgeA 95~100°C
2 4A7 B FFAAS £AE A 1
Zth7o] A xylene & ESAGH

Xylene & &% vt=t E8taad] Y= AF
JAZes2 &5 @8 2 k& diosgenin
£ oA E st 918kl 20: 809 acetic anhy-
dride-pyridine 20ml & “}at= 308 £ 3%
AZer, 9red 492 125ml AR &
73 ZF4 10ml & 7}3F }2 diethyl ether 2
20ml A 33 F%3}gich Ether & Xof $7
4 10ml 2 23 Az 480 T NaSO8 &
FAZAT. AFSAZT LA A ether & 25
B 1y 2 ®7le] n-hexane 5.00ml & A 23] 7}
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o] x¢ & GLC = 434
EFE9YL £57} 99% ]2l diosgenin &
AZE FAE 2o} xylene &ulle] o wWE 2
3 (1.00pg/pD) 2.2 ¥-§ 0.10, 0.20, 0.30, 0.40,
0.50pg/pl8] Ex7t IxE FHdle] xylene
g 9e 2 9 Az Asg Tpe w4
o % diosgenin & o}Al43l, & 2 AzAA
n-hexane 5.00m! o o)A Arg 319 ch

3. dat & DF

s % &  AHESAEFE diosgenin
2 23 W& WS Cooke, Rozanski, Lubis
So] A7 WMxag ) Cooke= HAxd AS.
2N HCl &9 & 718tz 102~104°Co}A 3t
FAA AFEAAD e A=A HE A7
£ Soxhlet AX ] A petroleum ether 2 Al-&-3}
o 1247 EF F539 v Lubis 5% A 55
80% 9 =A% ethyl alcohol 2 F&8t3 24
71 2N HCl &4 o 2 sleEa g o3 10% Nap
COs oz F3AA JAAZS A4& &
]3] W o] Soxhlet x| o] A petoleum ether 2 24
A7t F¢ F238 sapogenins & ] A
&3 RozanskiZz= B A #H g Ak 7Zo] 3N HCI
293} xylene & 713t 7tEa &t FAo F
£3te] sapogenins & ¥2|, 43t

B A A ol & v 43 s 4
F25ES 17 A8 371 wez As
Z YH sapogenins & %3 Jd 8 GLC =
diosgenin & A &Z3lE vH(Table 1). & AFHE
€ 3l Lubis®¥ 3 Cooke®]-& A 27 RE sa-
pogenins & +A 3 FE & WA X3t Aoz
3olv] Rozanski §-& 7h83]¢t F+F 5801 A
9 A3 FHZ JeE B Fv o]l 2A
2@sh40] AA0] ohiel, $Asn A7l
o] Ae)E Lubisyt Cook ¥ ®r}H Rozanski
o] Costus speciosus © 2 X8} diosgenin & £2&
3y e wEEE & F A

Rozanski ¥ ol 4] AJ 7}ke] o} & diosgenin 2]
258% 27 3 JhEE € FEF NS
WA 71 A GLC 2 & EA 3G}, Table
2004 3o F= upel 3ol 4 A7 o4 =

2
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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

Hydrolysis Analytical
and extraction results (%)
Lubis’ method 0.270
Cooke’s method 0.274
Rozanski’s method 0.281

e,
o

7hr23)
tt,

29| Rozanskief J3pwd 7heis A zto]
ZAojA = diosgenin & A X7} HCle] 2ol8) &
T8 dxz Fh e ol & FQAd] e BE
A 2%F¢] diosgenin & Z-& 27 o2 4 AZ|A
AR slgd et 6 A7 AE71A diosgenin ¥
ol W3tA &S AFBNAT. oAz v F
o] Mo} B Ao 3 4 AR s F
ol ®uk-go]l dojux] gol FA gE&
&gttt

o] 48] upy o] | 3] diosgenin©o] A FH o2 F
252 E7HE Feld] A%t 229 Costus
speciosus A| & 9 A gkl  diosgenin €  0.260,
0.520, 0.780mg & 72 7hgt o2 £ AH A
Az JeRE 2 %, 283 obA"HE AAA
GLC = 2A3tgtt, Table 30)4 3o F=u}
o} 7ro] A 7F3t diosgenin & 3}5go] 339 H
T 7oz 99%°lol A diosgenin©] A9 %A 3
FzHo] AP L & F 3Uh

OLHIEISt Htg, A BdAxE A<dd =
9} 7o) 2229 (packed column)®] GLC4
HPLC & #2%3% sapogenins & 2oj & Fz, &
Aot AL 9Ad o] Fo] AA g, &, 4
%8 Fz2% 7tAE o] AAA 7 diosgenin o] w}
2 oA %2 E ez glolA  diosgenin
9 BA4d Jg& 3 it Hunter T¥0] o
2] 7}4 9] sapogenins & 2, #3793
o] 5 oS FRel £ dFo]HE Costus
speciosus 2 H-E 714838 9 343 sapogenins
L acetic anydride & AF&3te] olAR & AF
o},

Diosgenin & o}A|2 3} &l diosgenin acetate

zol 943 Yolde ¢+ 4

Hydrolysis and extraction Diosgenin found
time, hours

1 0.165

0.184
3 0.232
3.5 0. 265
4 0.281
5 0. 280
6 0.281

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

Amount added, | A t found,
mg mourlxn 2 oun Recovery (%)
0. 260 0. 258 99.2
0. 520 0.516 29.3
0.780 0.773 99.1

FHZ GLCo F3te] mzrlezl & o]
21 diosgenin 3| 0] =7} tailing glo}] A o]
$z AEx FAEE LA A= dios-
genin & # & n-hexaned] o A2 zzolE
2 9] diosgenin 9219} 22 k2] diosgenin
< £ A¥AA} Zo| ofAI= 3} 3t n-hexane
o oA -2 diosgenin %98} & ¥ mdte] B
w Fig. 2] A8} zbo] oL 2318 A o] Gausian

RokE b gk okE B9 gol24 1.8
Wl =ZA vrebkeh whebA] diosgenin & HA G

ol Avtg ZAHe] Hxz gt

ub-g A kel whE oA "3} uk-go 9 A
£ 527 934 o] uk-g9 F5ES 2A3E
2, diosgenin 0.500mg & F &3] F3ld AY
o A9} 7ol 20: 809 acetic anhydride-pyridine
20ml & A kg A ZHE 10314 608-7HA] W
A71HA BFAZ] thE diethyl ether 2 F
%, ¥ NaSO4 2 2, S84 A2AAA a-
hexane 5.00ml¢)] FHo A oAE3E A AZE
GLC 2 RA 3}, Tabled o A ¢} 7o) acetic
anhydride-pyridine 8o 4] 308 ol 4 3{HA
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{a)

Response

{b)

__ L

"
3 10 20 2e

tR , mIn.

Fig. 2. GLC Chromatograms of diosgenin (a) and
diosgenin acetate (b) of 250ug/ml obtained by using
25m % 0. 33mm i.d. SE-30 column.

71wl A3 obAEE F& & 7 Aok REHA
E ARG FRATE 308 Fo2 A

i

GLCo| ©o[§t diesgenino| 22|, GLC=
diosgenin & ¥, £43E A& Cooke? 7}
Rozanski®?s} slg=d] 2249 (3% SE-306'-
1/4")& AH&3tdrh o] 73§ yamogenin 59|

£ sapogenin °|AAAI} FEIH  diosge-
nin 7} ® 2§ A 7to] H]s3te] bR E E2HA
S AAA e, £ d7e Agd dxd
Aokl Costus speciosus =0 &= yamogenin ©] 4
AR Az 9ol A diosgenin B-$-2lo]
AA B2 mgol Aol HA Fska sho-
ulder 7+ 471k (Fig.3). o] 45219 A4 & 7
&te] EF diosgenin 0.2 42 AAFAANA T
FS dojry] 0.55% % 2o FA o
HPLC £ AdjA o4 =Az GLCH
EAH 0.2880tE 2viAdE e gEelth

Vol. 30, No. 4, 1986

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] ©}& ol AJAA =z ¥y LA3)
g3 XPE ¢+ A

olo] ¥ d-toA FAAFHEG Felsol
8 ZARE o&de AE AEIHUH
£3] ALz gon B AFAdA Rf3tka
&= SE-30 7 SE-549 RAFE o] &3
diosgenin & F-2]3ted Rtk 2 AoldlA
SE-54 ¥t} SE-30 4] ¥ F EElA7=
AelA SE-30 4% & AHE371 = Sl et

AHLEE ¥RE 7Vt AEVzAL o
vl Bay dFES 2AEI £ AgAddA &
Ql3te] AFe]A Folal nie} 2 2AEE
stk thelk SE-30 A A HS Aojo] wE
FEAEE 2ASI 439 Aolst AeiA
#o50l Fokstel B B AT T
AAE & 4 914 9m, 25m, 50m 2| Ao
2= A7 0.33mm e TAHAL ALY
Fig. 49} 5914 £ 4 A& vlek Zo] 9m
A 0 2% diosgenin o] A3 FE| A &
yamogenin o] 44 A 7} F-E Aoz FA = 3
25m A A= Bl ol AAA &5 A
SAsA EeH 2 ok 50mAFA A= o &
2= 2 ok webA ¢l 2] A] o}k Costus spe-
ciosus o] & ol 4JAA & 2¥ diosgenin & ¥
2] 3l &= SE-30 25m % 0.33mm & & o A F
ol 717l 2Aex wEE AA}E L& F A
At

=4 Ha}b, Costus speciosus =2 diosgenin 3

S RAF] 95t AFAA e IFELYE
< ol &3t TEAAFAL =A3Y o (Fig.
6). AAFAL AL Avts FAA o] W3

M

fu ¢

Mol o oo o cf
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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)).

29t 53 24T AT FHFLS 0.281%°3
2 AN EFARA} 1.8% 24 ARl FE
FHet

A9 Pioz ALt 2AHY GLC=Z
24 A% AAEE Tob 1A Asel
w20 93 FAZES vl mstR ch
2 9 &34 2 979 Rozanski §
5} th2A Cookedrd o2 A3 FANA
% GLC ¢ olg# HPLC & AHgatgi+. °ol&
AFHZL Table 59 8F3g et 7A5E8 5
2348 ¥Mxz g3l FTEETEEST Y Z
AAAR Aoz A7 E CookeWol o5 2
s5o] 74 AA JEhgEd ol AHIH
ol A <k7+9] diosgenin £A 0] FubsE #HEo
2 A, o8y Eesel 4 4 4 F
A48 GLC 2 diosgenin & 2l 2 ¥z], #4

e
fu o e &

e

!

diosgenin acetate

(a) ’ /

__

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 9mXx0.33mm <i.d.
SE-30 column.

e Afde stsd & EEEES AAR

Aol ulgA 322 Cooke ¥ o] F&d] ubee]

Ao A AHFTE LA Fol £ EAFG
b

1t HPLC 2 &A% W& A7t Bddtz Az

o] &A A=+ Rozanskio] Fg Hos A

28 v}, =, sapogenins-& ofA|E3E AH F&
[=]

b EEEES o AAAL 7 S B <

Ja, AEEAdA F& ARE 4 F g
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Table 5. Comparison of analytical results of diosgenin by hydrolysis & extraction methods

. Standard calibration curve of diosgenin

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
w diosgenir acetate
‘ /V/ 500 b
| (a)
l“l @ 500
|
h 100 L
| :
1 ‘“ E 200
! (b} "/ ofm ol.zo o.lzo 0‘.40 o'l.so
l Concentration as diosgenin , yg/pl
g

l\ Ld& . L,JMJ W

" 1 .
o 10 20 30

tR , 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.

=

Table5°] Folx HPLCA#HEL £ d+4
S0 Ho By ztow AAF G4 wie
2 A% AQe A7 GLCAAES 2L
SR e AzdA A& dAt
Cooke’s 3 9] 7 511 ¢} Rozanski’s W 9] ztol
k7t &gttt AdEQl Costus speciosus Fo 3
5 diosgenin & H AT A A4t Yt =
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Aoz $AFeEA F& AFE 2% F A%

4. 2 B

HCl
xylene & 2 FAd] 7lr8d 2 FE3) 3 acetic
anhydride-pyridine ¢ 2 o}A| € A A =4 79
GLC 2 A&3 4T T A5& Faldtgdz o
% e AES 4L F AA

(1) AdEd 4 diosgenin -2 3N HCl &< =}
xylene 8] E£3E&H o2 95~100°C oA 47k
FH5A71e 54 trEd 2 FEdez 944
3 28 F A ‘

(2) 20:802] acetic anhydride-pyridine €
o2 3087 374719 RE diosgenin g obA]
Qa2 & A9 o9 Bz FE 2
2 5E A2 F Ak

Costus speciosus 9] diosgenin <
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(3) SE-309 =A% GLC= & A4E¥E9
] ¢lo] diosgenin acetate 8] B-$-7 =Z&
T8 F AR

@) ¥ A48 oz FAT A=At
Costus speciosus 39] diosgenin 9] 382 (.281
%ol ANEFHAE 1.8%2A AP F
%t

ohe¥ HPLCH] 9% A%tz 2 U3
gt
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