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Quantitative Analysis of Glycine Semen Nigra and Eucommiae Cortex for
Standardization of GCSB-5 Preparation

Eun Hee Lee and Bae Cheon Cha*
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 six herbal medicines (Acanthopanacis Cortex, Achyranthis
Radix, Saposhnikoviae Radix, Cibotii Rhizoma, Glycine Semen Nigra, Eucommiae Cortex) that have been widely used in tra-
ditional medicine to treat various bone disorders. This study was carried out to obtain the HPLC analysis method that can be
used to establish quantitative analysis of Glycine Semen Nigra and Eucommiae Cortex for standardization of GCSB-5 prep-
aration. HPLC analysis methods for the simultaneous determination of genistin (Glycine Semen Nigra) and geniposide (Eucom-
miae Cortex) were established for the quality control of herbal medicinal raw material and preparation. And validation of HPLC
analysis methods were conformed for verification of HPLC methods by check to specificity, linearity, intra-day precision, inter-
day precision and accuracy following ICH guideline. As the result of quantitative analysis, the contents of genistin and geni-
poside in the raw material of GCSB-5 preparation were 0.0426-0.0427 mg/g and 0.431-0.432 mg/g. And GCSB-5 preparation
contained genistin of 0.0202-0.0203 mg/capsule and geniposide of 0.211-0.212 mg/capsule, respectively.
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of, deixl HPLC B4 %1 Pg 71Ro g slo] 24 =
AL HAESAT. ZHLS ODS Hypersil (4.6x250 mm,
5 um, Thermo)E AFESIN T, 8 2=+ 40°C, A&7]E
UV 254 nm, ©]532 2 10% acetonitrile?} 30% acetonitrile
S AFE-3FY] gradient profileZ 3} 3L, 42 1 m/minE

ARg-ste] A skt

i . Mobile phase
Gradient | Time Flow 5 5
profile (min)  (ml/min) A (1_0 A’ B (3_0 A’
acetonitrile) acetonitrile)
0:00 1.0 90 10
10:00 1.0 40 60
15:00 1.0 90 10
30:00 1.0 90 10

A 2ol ZF(validation)
0| (Specificity) — HPLC 45 2] 212 =9} 2 &4
S 7A%3H7] 984 ICH (International Conference on
Harmonization) 7Fo]=2}l e o]ak 249 validation 4
gt 1 F Folde EvE, 3l AHE, 714 £
7ol o4 Qle 3 AR EA sl B4 EES
s EAshs Yo R, thE Ed#e] 74 glol A
ol FeHe Aol o8] SoldS FRlsiint

&MY (Linearity) — 7t ol thsle] &% HPLC %
Aol 2lake] 5712] F=(5, 10, 20, 50, 100 pg/ml)EE 3]
A WAHE ot FEF FE (XF)F = | (Y
Sl ok A 2A3sIlaL, AN 2NE 2049
FAATE Fate] Rlskinh

HYUM (Precision) - ¥4 F=9] 7N U7F 2 Ay
HES olrr] 93] AA3 5714 F=E a5l 714
3U7F whEsle] ZA43 AAE v]= HAH]| ] Ho AT (%)
2 AEsITh

Jn Ar

N

N

Kor. J. Pharmacogn.

&M (Accuracy) - iE Y B2 7+ 33] 396}
D2 s AFAo) ddstd L& Aok JFrel et

BE@EITFE, %EA A4S Bk

j;]/\o (R (V)=%X100
T= ecovery, 7o o] 2r

Aob= 5N GCSB-52| 2l=2t MEol &g X=E M
22| M2 U O|HE — AFE3A GCSB-52] Y=o} A
Foll thgk 2 #A43kE g5islr] flste] AYokEdA GCSB-
59] s} AFol tiste] ¥ HPLC =700 o) %
ol 9l Aol 7hz} ot & 334 HA] 3 & Zapxe) o
H|ale] z}zke] Sk 2RSSt BAlol dAoke] gk
ZRE] A2ME GCSB-5 98 F9] AFAES] 3 o] 24
of ¥4 A3} dojzl A FARL] ASAZHE Ao w
FE GCSB-5 YEE o|guofxl AF4Ee] o|F&S 7l
i

ARkl olsleld B FHA|, 671A] Aok FollA e}

HPLC 248 d7-9t 918 3 A&l
AofA 9] = A AFE FdsAo v TH
(Leguminosae)ll &3+ 1'dA & F(Glycine max Merrill)2]
HE FAEAM FHE B FY0E AAY €50l U
Feo] Qlrt. Bk @i Jae 2zt shgolAe] /A
S8 -, AE, Agh ol ARE, RIZke R E
& B EAR o] gr} 07 wal Zohjatde] 712 ot
W e g, 35 G5o] Joka HaEol ok
S0] Aol thaliA= e, A, AR, 2, 9l A 3
vitamin A, B 5°] gf=o] lom, o]iZepde] o]
=2y o]AZeE S 3714 XA genistein, daidzein,
glycitein?} ©| 2] 97FA] 24 daidzin, genistin, glycitin
5 ol EoldE wigAle] Fejoltt” FEe TR
(Eucommia ulmoides Oliver)2] <735 A|Asl= T 534
(Eucommiaceae)ll &3l= Aol g-jubate] Ftell
A AL F=ro] fARR]olH Far el A T Al
HIL Tk 759 3% A, 85, #EY, 1F, ol
So] ¢EA gem ™ % a3yt HaolA Yok AR
o] #3+ A2 E aucubin, ajugoside, eucommiol, geniposide

—
~

|

3o

59| iridoid =49} medioresinol di-O-B-D-glucopyranoside

5] lignan WAL TR0 waEol gk o)
% 9 o] Aokt YRR GCSB-5] AR 2 A



Vol. 40, No. 1, 2009

21

Table I. Contents of loss on drying, residue on ignition, residue on acid insoluble ignition and 50% ethanol extract of each

medicinal plants

Residue on ignition
(%0)

Residue on acid

0, o,
insoluble ignition (%) 50% Ethanol extracts (%)

Sample Loss on drying (%)
Glycine Semen Nigra 8.14+0.18
Eucommiae Cortex 4.88+0.05

4.86+0.06
6.35+0.13

0.15+0.03
2.91+0.09

17.28+0.82
12.08+0.56

number of samples, n=3
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Fig. 1. HPLC chromatogram of genistin(a), GCSB-5-R(b) and
GCSB-5(c).
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Fig. 2. HPLC chromatogram of geniposide(a), GCSB-5-R(b)
and GCSB-5(c).
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Table II. Calibration curve equations, LOD and LOQ of
genistin and geniposide standard

. LOD  LOQ
Sample Equation R?

P d (ng/ml)  (ug/ml)
Genistin y = 64754x +24951 0.9997 0.14 0.41

Geniposide y =7193.5x + 5267 0.9996  0.08 0.24

LOD: 3.3 x(SD of the response/slope of the calibration curve)
LOQ: 10 x (SD of the response/slope of the calibration curve)

Table III. Precision and accuracy for the determination of
genistin and geniposide

Sample Precision CV(%)"
concentration Intra-day Inter-day ~ Accuracy(%)
(ng/ml) (n=5) (n=5)
Genistin
5 0.10 0.02 95.00
10 0.56 0.44
20 0.18 0.12 99.85
50 0.09 0.04
100 0.08 0.03 99.39
Geniposide
5 0.63 0.18 93.80
10 0.25 0.14
20 0.31 0.23 99.80
50 0.22 0.13
100 0.14 0.05 99.70

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

Table 19l A3 A3} 7Fo] ZAA(RPe] 0.999691 A3
AE YeRfo] Z4o] I AT
HUM - ) AUEEA 59 AR %él?l genistin®]
5, 10, 20, 50, 100 pg/ml F=2] EFHE 53] A3l ¥
o] AHE Fatal, o] 2HE 3t A AU Table 11
o] vyepdl A3} 7ol 0.08-0.56%% U353 7S YERI
o} FZo oM = A% EZ 2 geniposided] 5, 10, 20,
50, 100 pg/ml =2 A Z3 T3NS 53] sl vz
o] WAoo zNE 3 U FUEE 0.14-0.63%= FE s}
Aew 7 ZkS Table 1119 YERNRICH
T3k Table I1Io YERH A3} 7ro] A7k Al zof 9o
Ae AU AEEE 43 E%lf‘ﬂ e BEAS 19 1
3] 37 v A st Lo wE ¥=9] HA
o] o|2HE 3 % genlstm«] A7 A== 0.03-0.44%
2 4539 oH, 5% geniposide®] U7F AHEE 0.05-
0.23%= ¥ @he BT U
MEM - 359 X% EZQI genistin®] 5, 20, 100 ug/ml
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Table IV. Contents of genistin on GCSB-5-R and GCSB-5

Sample Genistin
GCSB-5-R-1 0.0427+0.001 mg/g
GCSB-5-R-2 0.0426+0.001 mg/g
GCSB-5-R-3 0.0426+0.002 mg/g
GCSB-5-1 0.0203+0.001 mg/capsule
GCSB-5-2 0.0202+0.002 mg/capsule
GCSB-5-3 0.0203+0.001 mg/capsule

Number of samples per each lot, n=3

Table V. Contents of geniposide on GCSB-5-R and GCSB-5

Sample Geniposide
GCSB-5-R-1 0.432+0.001 mg/g
GCSB-5-R-2 0.431£0.002 mg/g
GCSB-5-R-3 0.432+0.001 mg/g
GCSB-5-1 0.212+0.002 mg/capsule
GCSB-5-2 0.2114£0.002 mg/capsule
GCSB-5-3 0.212+0.002 mg/capsule

Number of samples per each lot, n=3
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