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Quantitative Analysis of Acanthopanacis Cortex and Achyranthis Radix 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 — In this study, we have investigated the HPLC analysis methods and quantitative analysis of standard compounds
for quality standardization of a medicinal crude drug GCSB-5, a herbal formulation consisting of 6 medicinal plants (Acan-
thopanacis Cortex, Achyranthis Radix, Ledebouriellae Radix, Cibotii Rhizoma, Glycine Semen, Eucommiae Cortex) which are
used in traditional medicine to treat various bone disorders. HPLC analysis methods of acanthoside D(Acanthopanacis Cortex),
20-hydroxyecdysone(Achyranthis Radix) which were known standard compounds among 6 medicinal plants were developed
on crude material and product. 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. Content of acan-
thoside D and 20-hydroxyecdysone on raw material of GCSB-5 were decided at 0.577-0.578 mg/g and 0.311-0.312 mg/g. And
we confirmed that content of acanthoside D and 20-hydroxyecdysone on GCSB-5 preparation were 0.302-0.303 mg/capsule

and 0.113-0.115 mg/capsule.

Key words — HPLC analysis methods, quantitative analysis, a medicinal crude drug, GCSB-5, acanthoside D, 20-

hydroxyecdysone, validation
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A F AH-2] HPLC 2712 A Est] A EAHS 238t
AL sklvt, B AR 24w e HS5E flsiA = ICH 7}
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5um)S ARE3F T ¥ ¢l acanthoside D= ALPS
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HPLC 248 ¢I8t EEH| M= - 729 R55<
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ot o] &S WAF R sXsle w7t 47 5, 10, 20,
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3k % 0.45 um membrane filter2 &]3}3}e] ARE-3}SI T

dl M=

fMoto| ZioH M= — ¢ty 2 & 300gS ZHzt

£71° Y3 H,0 700 mi= @7}3}; 228 Aola] 3A|7}
23] $HF F= T 5, A8l AAE FFE] 271 H0
ext.(26.09 g) E & H,0 ext. (2534 ) At AA =
Z1zte] H,0 ext. 0.3 g2 50% MeOH 10 ml& 50]3, 15%
7F vortexing ¢+ ¥ 0.45 um membrane filter®. 433} 7
Ho = Bt

MoFESI| GCSB-5 €E2| HM = - IFAtoz
B Ay AoFEA GCSB-5 Y& 03g2 50%
MeOH 10 mlZ =0°]3L, 15% ZF vortexing3t & 0.45 pm
membrane filter® o3}sle] AN o7 F}T}.

M=K GCSB-52| AW HM=E — sHEA|Fo 25 E
AlgRke AYokEBA| GCSB-59] H& WEE 0.3 ¢ 33t

o] 50% MeOH 10 mlZ =°]3 15% 7} vortexing3lF %

0.45 um membrane filter2 &]3}3le] Ao Z 3T}
HPLC &4
27| B4 = - e7= A% E45 acanthoside
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D= AAsled, A7 B5L Hojl HPLC 24 W 9 7]
2= gl B 2L HESL ZH-S Capeell Pak
C,4(4.6x250 mm, 5 um , Shiseidoye AME-SIIIL, L &=
£ 40°C, HE7]1= UV 210nm, SO 2E 10%
acetonitrile?} 30% acetonitrileS A8-31] gradient profile=
AAERII, 58 1 m/min ARE-sle] A9}

. ) Mobile phase
Gradient| Time  Flow > >
profile | (min) (ml/min) Al 0 A’ B3 0 A’
acetonitrile)  acetonitrile)

0:00 1.0 90 10
5:00 1.0 85 15
15:00 1.0 85 15
20:00 1.0 90 10
30:00 1.0 90 10

M ZH - 952 A3 45 20-hydroxyecdysone
©F 3], HiEo]zl HPLC ¥4 Wy **0e 71Ro= 3}
o B4 27 AESArh ZH-2 ODS Hypersil
(4.6x250 mm, 5 um, Thermo)E AME-3} L, 4 ==
35°C, 74&7]+ UV 254 nm, ©| 542 2+ acetonitrile?} &=
S A3l gradient profileZ 3F13L, 52 1 ml/ming
ARE-ste] A3 BT

) . Mobile phase
Gradient Time Flow

profile (min)  (ml/min) A‘ . ) B

(Acetonitrile)  (Water)

0:00 1.0 15 85

8:00 1.0 15 85

15:00 1.0 30 70

30:00 1.0 30 70
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B, C, D, E, I, K, L, M3} chlorogenic acid, sesamin,
caffeic acid, B-sitosterol, oleanolic acid 5°] 2&4 lc}."*"
T3 & HEHdmaranthaceae)d &3t AFE
(Achyranthes bidentata Blume)2] ¥-2] & XA sl+= AJofo
2 A= ok, 21E, o8, 8%F T A8 A3t
I glom §6dx Zhgo] HiyEolx] ek P i) #sl
ALEE oleanolic acidE H]FHE 3} saponin™7}
polysaccharide ! inokosterone, 20-hydroxyecdysone 5 <
phytoecdysteroidell Tt Bz} glch %7 o9} 7k © 7))
Aok} AJokERtA| GCSB-59] & 2 A&
QoA olststd FA 9 HPLC w43} gheF w4 A
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2 W3t 10.22%EA] AR 71881 17% ol8kiar, A
oF A FAEO] YA B2 QM= 745%= 10%
ojalE VFERNSITE. B8t AJoFEgAl GCSB-5 9159] 71x
72 Table 1] VERH 23} o] H+t 8.95%= 10% ©]
sle] Ax 7S B

3|8 & - o7l $£9] I S 335 whE A
Azl WFAE Table 1o HERAATE 952 520%= A
AR 711 10% ©]3+E UERlom, Aokt el
FAE ] A e QU= Hit 5.99%E 7% ©lEE L
eI AoFESkA] GCSB-5 9&9] 3% ke Table |
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&2 0.09%2A AtAR NN g8k 1.5% olskE U
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FO| 2R84 RS Het 0.08%F 1% ©5kE LERNITE

F2 OB A g2 _ o7y 9} Lo HL ek
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ATt e7HlE HHE 22.80%EA AAFAR 7122 8% ©]
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& Bt 5475%F 50% o’FS EPH A TE A oFE- A
GCSB-5 989 #H2 e IA2FS Table 149} 7F
o] it 94.03%= =A YERTE

Acanthoside D2| 24 3 Mot @7jm|o| &k 7|&E -
FE B Ao BAZ flsle] 71 Lzl AW
S 712 Q719 A E AJE-2] acanthoside D] #-4]
71 AER A3 Hong 53)0] WHiolA ehtdl Fejol
A AZke] 71 935 1478 UE &7 wEshe MEL &
278 MEsianh 2 A3 evbee] Ax AR
acanthoside DE A F5-9HAl GCSB-5¢] 98 9 Al FoA
tE #3290 7] flo] FEE 5 e B4 210E g9t
Aok gk Ao QrH] e g T A8 flal SR Al
Sfol|l A Algsl o] 2R 2719 9] acanthoside D $HF
= Hong 53)°] o] A3k 079 g RuEy Hadz}
AT e s A A3} o] 1.013£0.165 mg/gS
& Hong 53)°] AXg 3 7121 0.810+£0.058 mg/gH.rh
£ O =2 IS B ol 5] Agst F <t
Q1 g SHE Qs A e I V1S vt
wko Sheko] x|¢l 0.852 me/g oo AF EiTh
20-Hydroxyecdysone2| &4 I alMor 2Eo| &2 7|
F - £ AE Al 20-hydroxyecdysones ¥ 2
Ao A A ek AE2 2708 JiEsl] flste] 71E9

Y

4

o oX 7
4

o
LR BAYPOS Ruste] B4 24 PES A,
Son &2 WA 13 ErjellA T AR AXE =

£ 17EHE &4 sk B4 2108 Esisit o
AR AYoFESAl GCSB-59] 98 B AlFAIAME the
9] 7H4 glo] &2 A& AE 20-hydroxyecdysone =
=7} EelHo] Eelso] et BAR s AdE )
A Aok 59 FF 7IE ABE Sl FAFANA Al
338 =50] 2R 929] 20-hydroxyecdysone &2 Son
FY0] oln] AAF 9 g RUEHY A FA WY
o7 AXE A3} Hito] 0.645£0.034 mg/gO & Son 5]
A8k g 715591 0.931+0.048 mg/ghths oF7F whe- gt
FE Bk oldd AR ALg FFI ] g 3

= sl fAoF =0 I Ve TP W el

X191 0.605 mg/g °1’ 3o 2 A 33Tt

e B E Ao

2
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Table I. Contents of loss on drying, residue on ignition, residue on acid insoluble ignition and 50% ethanol extract of each

medicinal plants and raw material of GCSB-5 preparation

Sample Loss on drying (%) .Re.si‘due on . Residue? og‘acid 50% Ethanol

ignition (%) insoluble ignition (%) extract (%)
Acanthopanacis Cortex 7.45+0.07 5.99+0.13 0.22+0.03 22.80+0.92
Achyranthis Radix 10.22+0.05 5.20+0.07 0.09+0.01 54.75+0.88
GCSB-5-Raw Material 8.95+0.31 8.05+0.02 0.08+0.02 94.03+0.89

Number of samples, n=3
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2AHo| ZiF(Validation)

E0|M - ¥ HPLC 2708 243 o7he] X%
52, AoFE3hAl GCSB-59] Y& GCSB-5-R# A &<l
GCSB-59] a2vlET3e Fig. 13} 72t} Acanthosdie D]
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Fig. 1. HPLC chromatogram of acanthoside D(a), GCSB-5-R(b)
and GCSB-5(c).
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Fig. 2. HPLC chromatogram of 20-hydroxyecdysone(a), GCSB-
5-R(b) and GCSB-5(c).
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= FA AR 13.9%010]5, A5} AlFE 14.08HE
acanthosdie D7} 7]E} the AEE3 WEs| He]=SaL of
E 2479 7ol S-S gl 5ol tsiM =
e HPLC 2722 BAM% A% 54, AFE3HA
GCSB-59] 91521 GCSB-5-R3} #1531 GCSB-59] A=}
EI3& Fig. 29} 2t} 20-Hydroxyecdysone®] 3] F-f4]
A7 1685 ol 5L, AR} Al FANAME 16.8FEHE 20-
hydroxyecdysone®] Th= A5} AZ o] glo] Fel=AAL
o2 E47e] 7Ho] SleS

S RIS Th
MM - o7ty e] A EZ < acanthosdie DE 5, 10,

o

20, 50, 100 ug/mie] = e Azl S¥ HPLC =71
o7 BAS AAEl x5 FE, yF& I3 HHeR 3
o] Aeae AAE A, Table 1] Ve 213} 2o]
A2 (RP] 0.99968] FAAAE YN ATt E3F &0
oM E= #)3E EZ<2I 20-hydroxyecdysone 5, 10, 20, 50,
100 pg/ml®] F=HE A|xste] gg¥ HPLC 4 2718
E Bl xF2 Tk, y5S I3 HHOR slof A
& 2448 A3, Table 1ol AAS A3} gro] 2 M4 (R)e]
0.9999%1 “AAAE Uehlo] AAdo] 1= U
HUM - d ALEEAN vt AF =7
acanthosdie D9] 5, 10, 20, 50, 100 pg/ml F=2] FQ
53] Z7gslo] v|=8] MAS el o2 ek Al 3
U= Table el WERA 23} 2Fo] 0.61-0.98%= F 3
Fe Uik & o= Ax =29l 20-
hydroxyecdysone®] 5, 10, 20, 50, 100 pg/ml F== #|=3
F2AE 53] FAslo] ¥=0] dHoeRE 9 AW A
HIE 0.06-0.92%2 Fost e 1 gh2 Table 191

AN

U7 FPze] oA Table IOl ERA A3} ko] o
W AEES SAT Fd8 w29 E29S 14 18] 3¢
7k HHE 2A3le] Fioo e ¥=e) WES 8L, o2
3l Q 7}3] 9] acanthosdie D Y7+ A =+ 0.50-
0.74%= 45390, 92| 20-hydroxyecdysone®] {7}
AUEE 0.04-0.82%= F 3 ghe Bl ok

HEM - 27199 A& EZ2l acanthosdie D2 5, 20,
100 pg/ml =9 FFHE 2H7} 33] S78 38 Table 1100

Table II. Calibration curve equations, LOD and LOQ of
acanthosdie D and 20-hydroxyecdysone standard

LOD LOQ

Sample Equation R?
P a (ug/ml) (ug/ml)
. y=48111x+
Acanthoside D 91182 0.9996 0.2 0.6
i y=11929x—
20-Hydroxyecdysone 402.77 0.9999 0.1 0.3

LOD:3.3%(SD of the response / slope of the calibration curve)
LOQ:10%(SD of the response / slope of the calibration curve)
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Table III. Precision and accuracy for the determination of acanthosdie D and 20-hydroxyecdysone

Precision CV(%)"

Sample concentration (ug/ml)

Intra-day (n=5)

Accuracy (%
Inter-day (n=5) y (%)

Acanthoside D

5 0.72
10 0.62
20 0.71
50 0.98
100 0.61

20-hydroxyecdysone

5 0.86
10 0.19
20 0.06
50 0.92
100 0.08

0.51 95.20
0.52
0.70 96.90
0.74
0.50 99.11
0.82 93.80
0.11
0.04 99.80
0.55
0.05 99.70

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

Table TIV. Contents of acanthosdie D on GCSB-5-R and
GCSB-5

Sample Acanthoside D
GCSB-5-R-1 0.577+0.001 mg/g
GCSB-5-R-2 0.577+0.002 mg/g
GCSB-5-R-3 0.578+0.001 mg/g
GCSB-5-1 0.303+0.001 mg/capsule
GCSB-5-2 0.302+0.001 mg/capsule
GCSB-5-3 0.302+0.001 mg/capsule

Number of samples per each lot, n=3

Table V. Contents of 20-hydroxyecdysone on GCSB-5-R
and GCSB-5

Sample 20-Hydroxyecdysone
GCSB-5-R-1 0.311£0.001 mg/g
GCSB-5-R-2 0.312+0.001 mg/g
GCSB-5-R-3 0.312+0.001 mg/g
GCSB-5-1 0.113+0.001 mg/capsule
GCSB-5-2 0.115+0.001 mg/capsule
GCSB-5-3 0.115+0.001 mg/capsule

Number of samples per each lot, n=3

A A S o]gsle] o] T2 s o=
HE| 73 2719 9] acanthosdie D #-4He] A= Hae
Table 11 WFERH 213} 2Fo] 2tzte] s ieollA] 95-99%%.
Y5gk FAE Bk =00 oA E 5, 20, 100 pg/ml
F1=9] 20-hydroxyecdysone 592 77} 33] =75}
Table 1o JEPH A o] 83t o] sE2 SHta}
o] 3k Az o] et Table HIIA L} 7o) Zt2te] T

oA 93-99%= Y53 ZHS LFERN ).

Mor=stN| GCSB-52| =2t MEF &2l X=E Mol
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