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Biosynthesis of arbutin from crown gall of transgenic Panax quinguefolium

ZHANG Zhang', CHEN Min-qing', REN Sheng-fang', ZHAO Yu?, YU Rong-min'

(1. College of Pharmacy, Jinan University, Guangzhou 510632, China; 2. School
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Abstract: Objective To investigate the biosynthesis of arbutin by suspension culture of crown gall of
transgenic Panax quinquefolium. Methods Hydroquinone in methanol (60 mg/mL) was added to the
medium of the crown gall of P. quinquefolium after precultured for 20 d, then they were co-cultured for
another 60 h. The product was isolated and purified by column chromatography and its structure was iden-
tified by physicochemical properties and spectroscopic data. The dynamic curve of biotransformation was
investigated by quantative analysis of arbutin with HPLC. Results The product could be obtained from
both of the culture and medium, which was isolated and elucidated as 4-hydroxyphenyl-8-D-glucopyra-
noside (arbutin). After co-cultured for 60 h, the mole conversion ratio of hydroquinone is 88. 4%, the
product contents in culture and medium are 63. 69 mg/flask and 1. 86 mg/flask, respectively, and the ex-
cretion ratio of arbutin reaches the highest (2. 92%). Conclusion It’s the first time around the world that
the crown gall of transgenic P. quinquefolium is used as a biotransformation system and arbutin which
shows varied pharmacological activites have been got successfully.
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Fig.1 TLC Chromatogram of arbutin biosythesis

by crown gall of P. gquinquefolium
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A-MeOH extract of experimental culture group B-MeOH ex-
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Fig. 2 HPLC Chromatogram of arbutin biosythesis

from crown gall of P. quinquefolium
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Fig.3 Dynamic curve of arbutin biosynthesis
from crown gall of P. quinquefolium
BEBR, N 2.92% . BEREARIEE 88.4%.
4 Wig
A RAEHABREREERT TS S RALUE
REYE R/ ARG, B A SR SR IRGE
TEALERRZARESAHAR/BHREFR LR
LA 00 B R 5 R SR A4 1A B OR R B A S TR
B BREERBESERAERES TRRYGYE
HRSBEDERSEYHRATR, UERKRGH
BUS H0 K I = |
EHRERR, RRFTENHES SHAR S
YIRBREF A HPERRE RS FMH
LU T B TREEAL PKRBEEENELT S
MPEEN EF BT, XRRNZEFESENR
7 R AR B [ LA 020 7 ) e A LA, 3B 3R
AP ERTRLTRRTEEHTEFEHRRY
BRERMEHA —ERKRIER.

References :

[1] Yao B, Shen X L, Pan Y J. Progress of a-arbutin [J]. Chin
J Mod Appl Pharm (VW EBRBLAH ¥R E), 2005, 22
(1): 32-33.

[2] Maeda K, Fukuda M. Arbutin; mechanism of its depigment-
ing action in human melanocyte culture [J]. Pharmacol Exp
Ther, 1996, 276(2): 765-769.

[3] Wang YF, Zhou Y H, Zhang J J. Pharmacodynamics of ar-
butin on relieving cough, dispelling phlegm and preventing
asthma [J]. Chin Tradit Herb Drugs (FF 2 #5), 2003, 34
(8): 739-741.

[4] Kohji I, Hiroki H, Toshifumi H, et al. Biotransformation
using plant cultured cells [J]. J Mol Catal B: Enzym, 2003,
23: 145-170.

[5] Giri A, Dhingra V, Giri C C, et al. Biotransformations using
plant cells, organ cultures and enzyme systems: current
trends and future prospects [J]. Biotechnol Adv, 2001, 19:
175-199.

[6] YuRM, Song Y B, Zhang H, et al. Study on the culture of
crown gall from Panax quinquefolium and the production of
its secondary metabolites—ginsenosides Re and Rgl [J].
Chin J Biotechnol E¥) TR¥ M), 2003, 19(3): 372-375.

[7] ZhaoM Q, Ding J Y, Liu J, et al. Studies on the arbutin
biosynthesis by hairy root of Panax ginseng C. A. Mayer
[J]. China J Chin Mater Med (b @252 KD, 2001, 26
(12); 819-822.





