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Figure 2. Structure of geniposide
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Figure 3. Structure of glycyrrhizin
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Table 1. Contents of three marker substances in standard decoction of Jing-Jieh-Lian-Chyau-Tong and three
different commercial preparations.

marker substance paeoniflorin geniposide glycyrrhizin
content mean+S.D.* CV.(%) mean+S.D.* C.V.(%) mean=S.D.* C.V.(%)
sample (mg/g) (mg/g) (mg/g)
standard decoction 21.88+0.24 1.11 49.601+0.31 0.61 31.29+0.26 0.83
commercial preparation  16.0810.08 0.49 18.060.30 1.62 26.95%0.15 0.55
cemez(gg preparation  14.2720.10 0.70 16.01x=0.14 0.84 7.4610.14 1.88
comme{%);l preparation  31.72x0.10 0.31 76.051=0.18 0.23 34.431+0.09 0.26
*n=3

Table 2. Recoveries of paeoniflorin. geniposide and glycyrrhizin 1n Jing-Jieh-Lian-Chyau-Tong

marker substance amount of amount of No. of percentage of mean=S.D. C.V.(%)
addecg(mg) recovery(mg) injection recovery(%b)

0.402 0.403 3 100.24
0.804 0.801 3 99.63

paconifiorin 1.616 1.618 3 100.12 100.01 £0.26 0.25
2.500 2.505 3 100.20
3.000 2.996 3 99.87
2.005 2.005 3 100.00
3.008 3.016 3 99.93

geniposide 3.509 3.515 3 100.17 99.57£0.73 0.73
4.010 3.985 3 99.38
5.013 4.932 3 98.38
1.002 1.004 3 100.20
2.004 1.990 3 99.30

glycyrrhizin 2.505 2.488 3 99 .32 99.881+0.54 0.54
3.006 3.021 3 100.50
3.507 3.510 3 100.09

Table 3. Comparison between the contents of the three marker substances in Jing-Jieh-Lian-Chyau-Tong with

different concentration methods.

marker substance paeoniflorin geniposide glycyrrhizin
content mean+S.D.Y  CV.(%) meantS.D.*  C.V.(%) mean+S.D.*  C.V.(%)

sample (mg/g) (mg/g) (mg/g}

decoction without 21.8810.23 .04 49 6010.33 0.66 31.29+0.14 0.43

concentration

concentration under 20.72=x0.14 .68 49.3930.31 0.62 29.0110.29 0.7¥

reduced pressure

(45°C)

lyophilization 20.391+0.20 (.99 49.02+0.29 0.59 30.72+0.26 0.85

spray drying 21.6710.25 .15 49.14+0.22 0.44 3091 +0.19 0.62

138



Journal of Food and Drug Analysis. 1994, 2(2)

2.F. S. Liu, L. D. Lin and K. C. Wen. 1990.

oy

10.

.K.Takagi

Quantitative Analysis of Geniposide Content
in Gardenia furctus and Processing Gardenia
Furctus Crude Drug by HPLC. Ann. Rept.
NLEFD Taiwan R.O.C. 8 : 125-130.

.M .Harada. 1989 Phellodendron Bark and Co-

ptis Rhizoma. % FH 4 854457 7€ & .pp.49-74,408
-416.&E 1 1F/E,

K. L.Saito, M.Konoshima and Y.Kano. 19¢5.

Quantitative Determination of the Compo-
nents (Narigin, Noeohesperidin, Paconiflorin)
of Immature Orange and Peony Root Pre-
scribed in ““Haino-san”. Shoyakugaku Zasshi.
39(2) : 126-130.

.Y.Yonezacon and A. Otsuka. 1981. physico-

Chemical Properties of Glycyrrhizic Acid in
Aqueous Media. IlI. Solubilizing Properties
for Dyes and Medicinal Substance. Yakugaku
Zasshi. 101(9) : 829-835.

.N.Asakawa, T.Hattor;, M.Ueyama, A.Shino-

da and Y.Miyake. 1979. Determination of
Paeoniflorin in Paeony Extract by High Per-
formance Liquid Chromatography. Yakuga-
ku Zasshi. 99(6) : 598-601.

.M.Nishizawa, T.Yamagishi, T.Horikoshi and

N.Homma. 1979. Chemical Studies on Paco-
niae Radix (Part I) Quantitative Determina-
tion of Glucosides in Paconiae Radix. Shoya-
kugaku Zasshi. 33(2) : 65-71.

.M.Hattor1, Y.Z.Shu, M.Shimizu, T.Hayashi,

N.Morita, K.Kobashi, G.J.Xu and T. Namba.
1985. Metabolism of Paeoniflorin and Re-
lated Compounds by Human Intestinal Bac-
terita. Chem. Pharm. Bull. 33(9) : 3838-3846.
and M.Harada. 1969. Pharmac-
ological Studies on Herb Paeony Root. [
Central Effects of Paeoniflorin and Combined
Effects with Licorice Component FM 100,
Yakugaku Zasshi. 89(7) : 879-886.

K. Takagi and M.Harada. 1969. Pharmac-
ological Studies on Herb Paeony Root. II.
Anti-inflammatory Effect, Inhibilitory Effect
on Gastric Juice Secretion, Preventive Effect
on Stress Ulcer, Antidiuretic Effect of Paco-

11

12.

13.

14.

15.

16.

17.

18.

.K.Takagi and M.Harada.

niflorin and Combined Effects with Licorice
Component FM 100. Yakugaku Zasshi. 89(7)
: 887-892.

1969. Pharmac-
ological Studies on Herb Paeony Root. III.
Effects of Paeoniflorin on Circulatory and
Respiratory Systems and Isolated Organs.
Yakugaku Zasshi. 89(7) : 893-898.

M.Harada, Y.Ogihara, Y.Kano, A.Akahori,
Y.Ichio, O.Miura and H.Suzuki. [1988.
Quantitative Analysis of Chinese Pharmaceut-
ical Preparations (I). Iyakuhin Kenkyu. 19(5) :
852-860.

M.Harada, Y.Ogihara, Y.Kano, A.Akahon,
O.Ichio, O.Miura, K.Yamamoto and H.Suzu-
ki. 1988. Quantitative Analysis of Chinese
Pharmaceutical Preparations (I1I). Iyakuhin
Kenkyu. 20(6) : 1300-1309.

T.Tai, K.ldaka, S.Kondo and A.Akahori.
1990. Quantitative Analysis of Atractylenoli-
de III in Atractylodes Japonica. Shoykugaku
Zasshi. 44(1) : 1-4.

Y.Kano, Y.Armoto, C.D.Cho, K.Tamura
and M.Yasuda. 1987. On the Evaluation of
the Preparation of Chinese Medicinal Pre-
scriptions (3) Marker Substance for “‘Pinelliae
Tuber” Prescribed in “Shohange-kabukuryo-
To". Shoyakugaku Zasshi. 41(4) : 282-288.
X.H.Sun, 1992,
Quantitative Analysis of Timosaponin B-II,

H.Kizu and T.Tomimori.

Timosaponin A-IIl1 and Mangiferin in Ane-
marrhenae Rhizoma and Kampo Prescription
Contamning This Crude Drug. Shoyakugaku
Zasshi. 46(1) : 19-24.

H.Kanazawa, Y .Nagata, Y.Matsushima, M.
Tomoda and N.Takai. 1989 High-Performan-
ce Liguid Chromatographic Analysis of Gi-
nsenosides 1 Pharmaceutical Preparations.
Shoyakugaku Zasshi. 43(2) : 121-128.

K. Okada, J. Tanaka, A. Miyashita and K.
Imoto. 1981. High-Speed Liquid Chromato-
graphic Analysis of Constituents in Licorice
Root. |. Determination of Glycyrrhizin. Ya-
kugaku Zasshi. 101(9) : 822-828.

Correspondence to . Erick Tsi-Tee SUEN

139

Accepted for Publication : Feb. 25, 1994



Journal of Food and Drug Analysis. 1994. 2(2)

Quantitative Analysis of Paeoniflorin, Geniposide and Glycyrrhizin in
Jing-Jieh-Lian-Chyau-Tong by High Performance Liquid Chromatography

SHION-JANE LIN, CHENG-YU HUANG, KUO-CHING WEN AND ERICK TSI-TEE SUEN

National Laboratories of Foods and Durgs, Department of Health, Executive Yuan

ABSTRACT

High Performance Liquid Chromatographic
methods for determination of paeoniflorin in Pa-
soniae Radix, geniposide in Gardenia Radix and
glycyrrhizin in Glycyrrhizae Radix were deve-
loped for the quality control of traditional Chi-
nese medicinal prescriptions Jing-Jieh-Lian-
Chyau-Tong. Samples were extracted with 70%
methanol by ultrasonic shaking for 30 munutes.
The extract was separated by Inertsil 5 ODS-2
column with water-acetonitrile (85:15) as the
mobile phase at a flow-rate of 1.0 ml/min. for
paeoniflorin and geniposide, while for gly-
cyrrhizin, it was separated by Lichrospher 100
RP-18 column with 1% acetic acid-acetonitrile
(65:35) as the mobile phase at a flow-rate of 1.0
ml/min. The detecting wavelength was 254 nm
with methylparaben and butylparaben used as

the internal standards respectively. The cahbra-
tion curves were linear in the range of 0.025-
0.200 mg/ml for paeoniflorin; 0.02-0.10 mg/ml
for geniposide and 0.016-0.150 mg/ml for gly-
cyrrhizin. The recovery for each constituent
from this prescription was 100.0% for paeoniflo-
rin; 99.6% for geniposide and 99.9% for gly-
cyrrhizin and the coefficient of vanation was lo-
wer than 1.0%.

The contents of these preparation constitu-
ents were not affected by treatment with concen-
tration under reduced pressure, spray-drying or
lyophilization respectively. The difference be-
tween the highest and lowest content of paeoni-
florin, geniposide and glycyrrhizin were 4.2, 4.8
and 4.6-fold respectively.
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