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Simultaneous Analysis of three Marker Components
in Hwangryunhaedok-tang by HPLC-DAD

Hye Jin Yang, Jin Bae Weon, Jin Yeul Ma* and Choong Je Ma”

Department of Biomaterials Engineering, Division of Bioscience and Biotechnology,
Kangwon National University, Chuncheon 200-701, Korea
*TKM Converging Research Division, Korea Institute of Oriental Medicine, Daejeon 305-811, Korea

Abstract — In this study, a high performance liquid chromatography-diode array detector method was established, for
simultaneous determination of three compounds, berberine, palmatine and geniposide in Hwangryunhaedok-tang, To
develop and validate method, C,g column (5 pm, 4.6 mmx250 mm) was used with gradient mobile phase, water containing
0.1% trifluoroacetic acid (TFA) and MeOH at the column temperature of 30°C. UV wavelength was set at 230 and 280 nm.
Validation of the chromatography method was evaluated by linearity, precision and accuracy test. Calibration curve of stan-
dard components showed good linearity (R?>0.9999). The limits of detection (LOD) and limits of quantification (LOQ) var-
ied from 0.05 to 0.17 pg/m/ and 0.15 to 0.53 pg/ml, respectively. The relative standard deviations (RSDs) data of intra-day
and inter-day test were in less than 2.99% and 1.90%, respectively. The results of the accuracy test were in the range of
98.36 to 102.52% with RSDs values 0.32 to 1.98%. The results of validation indicated that this method was a very accurate
and sensitive assay.

Keywords [ Hwangryunhaedok-tang, HPLC-DAD, simultaneous determination, validation
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Fig. 1 - Chemical structures of three bioactive compounds in
Hwangryunhaedok-tang.
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Table I - Gradient elution condition using mobile phase A and B

) ) Solvent
Time (min) - -
A? (%) B® (%)
0 80 20
5 70 30
30 65 35
40 60 40
65 70 30
65 80 20

2A: Water containing 0.1% TFA (Trifluoroacetic acid).
"B: MeOH.



66 R R L

R

- vl

X MM HIK(Linearity) — 2t ¥ €92 60% MeOH= A}
gato] vl 7] FE(X1/5, X 1/10, X 1/20, X 1/40, X 1/80)
2 A9 84 3 F Egslo] HPLCRAS 33] st &
A ARE H}E*i ¥ A2 (y) ] B 809 SR (x, pg
m)E gty 7+ = BAo] sk AEs 2] ].Oix;].(y ax+
b). ZAE A o] AFA| S5 (correlation coefficient, R?) <
Ealo] e gelaiglon, R¥%o] 0.99 oAkl A#dS 7]

sleko- 1 7}Etoict.

dESHAI(LOD) & & *%._Wil(LOQ) Y - ot 244
< S8l HEEA(LOD)
9} AFHA(LOQE 3Tt LODQ} LOQ= 7+ % &4
o] XFHAKSDYE A419] 71871 (Slope)Z Yhr #hoE LFERY
], AXkAe ohaa gt

N
i
N
2]
oX
r—{m
0

LOD=3.3X(SD/slope), LOD=10X (SD/slope).

LY "IK(Precision) - A% 37 Wzl e A Azl
EH??} =AY dte] st g 2Rls }— ZOw, g
HAHRSD%)E F3ll 9= F7Feith. 1 2%e RSD% 4k
< 3% eIt} %ddd H7K= Intra-day test X Inter-day test
£ &3l ANt Intra-day testi= ZF 35 FE A0
5 S e Al 7] SR BNslo] %t ST
he Ax & 7, P—r el 53] ks S5k @Jr,] JhEE
o z

?
o] ER1E s% ‘?.ﬂH 14]4 Al 714 ::JE ,w }oq a3t 5
loé 32, 520 Ax 53 upE =3

FAFEAE Ax 35
sk 33] 2} A7) AdlaeEdxkE Fste] Brtsksi.
e I.%:(Recovery) shfo] Eole Alge] 58 ¢

R RFENS Thet & S B e w24 ste,
F7H B B oS #ERIshe A HUEE e
%‘Efoo 1S 60% MeOHS ARg-sto] Aol gele 1k
S A% vty FAd 5T Aset £ &
HPLC —“%*4 < 33] WHE AAjste] b A3 *;J«Erﬂ iF 5
A

A9 FFES st 2589 Wl 9

H

_l

—1H= O
A 3% 4321 berberine, palmatlne gen1p051de-4 I
Al W g @7}01] = oq:rLoﬂlﬂ gH¥ FARARE 28t

BEYE ATkt

1 A= wpge] gist 34 2108 AEs] 3™
=8l 371K %= 529 berberine, palmatine 2! geniposide
of gk HA 2] sAREA o] G =T o] F7d<] waters}
MeOHS ARMY ¥z 4 nl&s ﬂa—zs}ﬂ waterell 0.1% TFA
5 A71re A Feles w8lom, A7) 3PS UV 230 nm,
254 nm, 280 nm ¥ 330 nm= 5,%‘5}033} 7} %3 =49 UV
spectra B4 A3} ) UV 55 342 berberine¥} genipo-
sidex= 230 nm, palmatinet= 280 nm% 278l 7} BT 29
93 WAS SISt

MY, HESHH(LOD) X MESHAHI(LOQ)

E4o]| thet AepAe ¥a B (y) b B g
SR pgmDE Sol AR B4 A3 4 wE 23

correlation coefficient(R%gko] 0.9999 ©]4F2] E£2- 24143 €]

Rem, o] Ak HESAI(LOD) ¥ A=EA(LOQ)= 7+

0.05~0.17 pg/mi, 0.15~0.53 pug/m/ HLE HERfo] m]&Zk2]

Q ol

g o 1o

-LY

o

Table II - The linearity, regression equation, correlation coefficient
(R?), limit of detection (LOD) and limit of quantification
(LOQ) for three components analyzed by HPLC

Components  Regression equation® R’ LOD LOQ
=5 (ugm) (ug/mi)
Berberine Y=0.927x-1.279 0.9999  0.07 0.21
Palmatine Y=0.957x-1.028 1.0000  0.05 0.15
Geniposide Y=0.329x-0.076 0.9999 0.17 0.53

%Y: peak area, x: amount (ug)

Table III - Intra- and inter-day variations of the HPLC method for determination of three marker components

Concentration Intra-day (n=5) Inter-day (n=3)
Components
(ng/m)) mean+SD (ug/ml) RSD (%) mean+SD (ug/ml) RSD (%)
Berberine 38.75 37.77+0.27 0.27 37.38+0.60 1.60
19.38 19.12+0.31 1.62 18.47+0.20 1.06
9.69 9.53+0.15 1.54 9.23+0.06 0.65
Palmatine 38.75 37.54+0.05 0.13 38.26+0.64 1.68
19.38 18.70+0.25 1.36 18.77+0.36 1.90
9.69 9.44+0.28 2.90 9.27+0.05 0.53
Geniposide 25.00 24.27+0.24 1.00 24.39+0.37 1.38
12.50 12.08+0.07 0.60 12.05+0.18 1.48
6.25 6.40+0.15 2.28 6.24+0.04 0.62
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Table IV - Analytical results of accuracy test

Spiked Measured
Components ar?lount amount R(§7?) Rec((‘);;)e Ty
(ng/ml) (ng/ml)
Berberine 19.98 19.29+0.38 1.98 99.57
10.62 9.93+0.19 1.95 102.52
5.45 4.76x0.08 1.65 98.36
Palmatine 14.62 19.20+0.16 0.86 99.07
7.25 9.83+0.19 1.21 101.48
3.32 4.84+0.08 1.60 99.86
Geniposide 12.7 12.80+0.08 0.63 102.37
6.07 6.17+0.20 0.32 98.71

3.06 3.15+0.04 1.39 100.89

*Recovery (%)=[(amount found-original amount)/amount spiked]x
100%
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(B) Hwangryunhaedok-tang sample

Fig. 2 - The HPLC chromatogram of standard mixture (A) and Hwangryunhaedok-tang sample (B).
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Table V - Contents of three bioactive compounds in Hwangryunhaedok-

tang sample
Contents (ug/mg)
Sample - - .
Berberine Palmatine Geniposide
HR? 17.42+0.01 10.08+0.01 25.12+0.01

“HR: Hwangryunhaedok-tang sample.
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