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HPLC Analysis and Screening of Standard Compound on Cibotii Rhizoma
for Standardization of GCSB-5 Preparation

Bae Cheon Cha* and Eun Hee Lee
Department of Pharmaceutical Engineering, College of Health Sciences, Sangji University, Wonju 220-702, Korea

Abstract — GCSB-5 preparation is a purified extract from a mixture of 6 medicinal plants(Acanthopanacis Cortex, Achyranthis
Radix, Saposhnikoviae Radix, Cibotii Rhizoma, Glycine Semen Nigra, Eucommiae Cortex) that have been widely used for the
treatment of various bone disorders. The aim of this study was to investigate HPLC analysis method and screening of standard
compound on Cibotii Rhizoma for quality standardization of a medicinal crude drug GCSB-5. Onitin-4-O-B-D-glucopyranoside
was isolated from Cibotii Rhizoma as the standard compound and identified on the basis of spectroscopic data such as NMR.
HPLC analysis method for the determination of onitin-4-O-B-D-glucopyranoside was established for the quality control of the
medicinal plants of Cibotii Rhizoma species, GCSB-5 raw material and GCSB-5 preparation. And validation of HPLC analysis
methods were conformed for verification of HPLC methods by check to specificity, linearity, intra-day precision, inter-day pre-

cision and accuracy following ICH guideline.

Key words — HPLC analysis method, a medicinal crude drug, GCSB-5, Cibotii Rhizoma, Cibotium barometz J. Smith, onitin-
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AE-S FABISITh Algste] AAE A AR st
T2 A FF 2k GCSB-5 U &2k GCSB-5¢1 1o]A] 9]
HPLC #4] 2202 &8sl gy 39 A3 o] +
7ol A8 7 A AE 2 HPLC ZAHRIAE &
Qlsksith =gk E¥l€ HPLC BAR Y] A5S flsiAe
ICH 7tol=gkelo]™® wal S o] 4(specificity), 244
(linearity), 3 ¥= (accuracy), @ %= (precision) 5= 2.2 gt
validations: FY8IA SR o|F Wilslaa} gt

ERE

HE Mz -2 Aol AT GCSB-5 98 6 5 A
K(Q7H 2.143 g, 9= 2.143 g, WE 2,143 ¢, 73 1429 g,
S 1429 ¢ ¥ 73 0.714 ¢8| HE)S E9sle] 80-100°C
o] AR N F& T F odS UFHE ARS-sle] T
o=z ofsfsie] BAFEF 10000 ©]311 £ A3 o] A
= &5l 5.1% FEE dolAl= EHoln, GCSB-5= 1
<2(350 mg)d GCSB-5 ¥F 300 mg, FEAQ o|aksl+
2x 485 mg, A 24 ZH oA laM]F 1.5 mge =
T8 F Axd AYoFEtAleltt |5 GCSB-5 9=
GCSB-5 22]3L gAY 2Rl -3 (Cibotii Rhizoma)?} +3
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7171 A Alef — A 7ol A& HPLC+= Varian Prostar
Workstation System(USA)S  AF&39 2™, columne
Thermo(USA)AF2] ODS Hypersil (4.6 x 250 mm, 5 um)<
ARE3139TE FT-NMR-2 Varian Mercury 300 MHz(USA)S
o]g&3te] TMSE W EFEAE ARE3te] S431%10m,
chemical shit= 862 YEMHAUT &L Mettler FR-
5(Swiss) 54 4715 ARSIIAL BAS 3HA] ed8htt. FT-
IR Nicolet Impact 420(USA)S- A8-38l] KBrio g =
A8 3L, UVE Milton-Roy Spectronic Genesys-5(USA)
EFAE AHEshaith 2% 42 JEOL JMSAX 505-
WA(JAPAN) 2% E4A1E AMg-sto] S48t A% A
R E 93 54 column chromatography-8- silical gel
2 Kiesel gel 60(particle size 70-230 mesh. ASTM. Merck)
A8-3}99. 32, Lipophilic Sephadex-LH 20-2> SigmaXl}, /g
918 TLC platex= Kiesel gel 60F,5,(ART. 5715,
Merck)E AFE-3}53tE. HPLC -9l ¢l acetonitrile} MeOH
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TLC ol o3k F/342] Rlol o) A3k o] i
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MeOHZ} H,0 4 : 6914 6 : 4] §& &vE A&
Lipophilic Sephadex LH-202.2 A #|3le] 3}3HE 1(0.45 g)
E a4

S}8t=E 1 - Light brown powder; m.p. : 178-180°C; UV
max(MeOH) : 212, 239, 271 nm, IRV""__(cm™) 3397(OH),
1686(C=0), 1603(C=C); 'H-NMR(CD,0D) & 3.63QH, t,
J=9.9Hz, H-4), 3.08(2H, t, /=8.1Hz, H-14), 2.792H, s, H-
3), 2.56GH, s, H-13), 2.32(3H, s, H-15), 1.15G3H, s, H-
1), 115GH, s, H-12), 432(1H, d, J=7.8Hz, Glc-1),
3.83(1H, dd, /9.9, 1.8Hz, Glc-6"), 3.66(1H, dd, J/~12.0,
5.4Hz, Glc-5"), 3.37(1H, dd, J=9.0, 09Hz, Glc-3"),
330(1H, m, Gle-6), 328(1H, dt, J=5.4, 0.9Hz, Glc-4"),
320(1H, dd, J=7.8, 9.0Hz, Glc-2); “C-NMR(CD,0D) &:
213.6(C-1), 150.3(C-8), 137.4(C-5), 1363(C-6), 131.4(C-
7), 130.7(C-9), 129.0(C-10), 68.1(C-4), 45.4(C-2), 38.4(C-
14), 29.6(C-3), 24.8(C-13), 12.1(C-11), 11.9(C-12), 103.3(Gle-
1), 783(Gle-5), 769(Glc-3), 73.9(Gle-2"), 70.3(Gle-4),
61.4(Glc-6); EI-MS m/z 410 [M]’
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A slo] Oh 5'2) AL 31gHE2] HPLC B4 e 7]
%2 dlo] B x4 AESNT Z+9-& ODS Hypersil
(4.6 x 250 mm, 5 pm, Thermo)& AFE3IH 3L, 4 25+
40°C, 74Z7]+ UV 210 nm, °| 5 S 2+ acetonitrile?} &=
< AM83l] gradient profile2 AAISIRAL, 52 1 ml/min
£ AREste] ATt

) . Mobile phase
Gradient| Time Flow

profile (min)  (ml/min) A_ . ) B

(Acetonitrile)  (Water)

0:00 1.0 25 75

8:00 1.0 25 75

15:00 1.0 30 70

30:00 1.0 30 70

=4 4ol ZHZF(validation)

£ 0| M (Specificity) — ICH(International Conference on
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o7 HiEe] it o]e} 7 Al thste] GCSB-590
SHrElo] e ohE Aok AREd HEE F e AR
5-9] 219t NMR 59 717] 4] Agoll o3k A% A
o] 7= 44 3 747 Aokt GCSB-5 9% 3 GCSB-
59 oA A E AdHE-o] HPLC ¥4 AF3E AASke] o2
I 72 AE Ao

XE 2o 22| ¥ 7= =l —He IF #43E
T A3 AdEe] ARE A BOEE GCSB-5 Wil
22 gl 9 AT e Ax 2L ©E st
% H,0 ext.& CHCL¥} MeOH -&vj7| oA silica gel
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spectrum®l Al d 2.56(s)} 2.32(s)°ll A1 allylic methyl signal
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datadl A 4 Bt § 613004 #SE kg 19] Pe-
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Fig. 1. Structure of onitin-4-O-B-D-glucopyranoside(compound
1) isolated from H,O extract of Cibotium barometz J. Smith.
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Fig. 2. HPLC chromatogram of onitin-4-O-3-D-glucopyranoside(a)
and H,O extract of Cibotium barometz J. Smith species.

o vrebdl Ziz} ZFo] oniting: H|GH-E Sk 10] 49 ¥k
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Fig. 3. HPLC chromatogram of onitin-4-O-3-D-glucopyranoside(a),
GCSB-5-R(b) and GCSB-5(c).

AT F5EQ FEE9 H0 extol] tishe] #4& A
Algt A3} Fig. 291 YeRH 23 7Fo] onitin-4-O-B-D-
glucopyranoside®] =7} 9. 85Tl A ++22} F=42 H,0
extolA] BF AZFATE o]= A E 0] HilEo(A 3
A e Ao 4 AYE S A% AECE onitin-4-
O-B-D-glucopyranoside’} &34 ©]84d -+ & Zo=
AZEE AT, FA1Ol 2 o] A2 ARER! onitin-4-O-B-D-
glucopyranosideE: ©]-&-3t & HPLC &4 X7o=
GCSB-5 98 ¥ GCSB-5¢IAM= #4128 IS A3} onitin-
4-O-B-D-glucopyranoside’} T ]=9] 7H §lo] &5
°] GCSB-5 FoM= 3¢ F2 #e|7} 7Fed Eeleel
ek A 27o] gYHEASS G AUk

2AMHo| ZiF(Validation)

S0[M - &5¥ HPLC 2710% 4% 73] A% =
2, GCSB-5 Y &°2IGCSB-5-R3%} GCSB-52] HPLC Z&v}
Ea#e Fig. 33 7t} Onitin-4-O-B-D-glucopyranoside®]
93 FA] Al7H 9.85)°]5L, GCSB-5 Y&52} GCSB-5¢]
A= 9.8 Z onitin-4-O-B-D-glucopyranoside”} TFE 43
= WEs] 2N thE B2 o] gldel &
1= A

MM — o] 2] EZR] onitin4-O-B-D-glucopyranoside
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Table 1. Calibration curve equations, LOD and LOQ of
onitin-4-O-B-D-glucopyranoside

LOD  LOQ
(ug/ml)  (ng/ml)

1 0.05 0.15

Sample Equation R’

Onitin-4-O-B-D- y = 11578x -
glucopyranoside 2223.6

LOD : 33%(SD of the response / slope of the calibration curve)
LOQ : 10X(SD of the response / slope of the calibration curve)

Table TI. Precision and accuracy for the determination of
onitin-4-O-B-D-glucopyranoside

Onitin-4-O-B Precision CV(%)"
-D-glucopyranoside Accuracy
concentration lntra-day Inter-day (%)

(ng/mi) )
5 0.20 0.09 98.60
10 0.07 0.30
20 0.29 0.30 98.95
50 0.28 0.09
100 0.04 0.03 99.98

*Coefficient of variation = 100%(S.D./mean)

HPLC 27102 #4185 A8l x5 %, y5& 92
WA O = 3o HeFs 24dgk A}, Table o] UERH A
3} 7¥o] FRA(R)°] 1.0009] FAAAE LERHo] 2A4
o] A=At

Hud - duf AE=EA 3] ZE 242! onitin-4-
O-B-D-glucopyranoside2] 5, 10, 20, 50, 100 ug/ml &%= 2]
ErdS 53] S5l m3e] WS etal, o|2HE F
gk A A= Table 100 VERA A3} 720] 0.04-0.29%
2 ¢33 ghs JeErIAT

U7k Al Slode AW AEES S TUdT F
o mE

o] FFEAE 1Y 193] 3U7 vk S48 &
g9 HAE elaL, o|2HE 3 9] onitin-4-O-B-
D-glucopyranoside 97+ U=+ 0.03-0.30%= FS3HA S
™ Table 1ol WERHSATE.

MEM — 739] X)3% =491 onitin4-O-B-D-glucopyranoside
9] 5,20, 100 ug/ml F=2] TN S 7tz 33] =4 5o
Table Io] UEht H7AE o] 8slo] Hefo] sz Sitst
e}, o] ZHE] 8 39 onitin-4-O-B-D-glucopyranoside
FEAHO| FY= FS Table 1ol YEPH Az} 7ho] zpz}
o] FECIA 98-99%= Y5 FAE BT

)2z S0 ZAS X842 Y =
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AlE 1.00022 28-S eI B3 1% olake] ¢
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gt #4 4 71EE vhEs] 913 A E AEoE s}
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