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Abstract : Aimed to provid a new approach for the exploitation of natural product oroxylin A ,this reasearch focused on obtai-
ning oroxylin A from baicalin by biotransformation applying endophytic fungus-Penicillium sp. R3 from Scutellaria baicalensis
Georgi, identifying its biotransformation pathway and optimizing the fermentation conditions. The culture and biotransformation
reaction were carried out in potato dextrose broth( PDB). Cell growth was measured by dry weight and the maximum biomass
of Penicillium sp. R3 was gained on the day 4 ,then it entered the stationary phase. The biotransformation pathway was ana-
lyzed by the method of adding different substrates and the products were measured and identified by HPLC. After fermentation
baicalin was converted to oroxylin A accompanied with baicalein which was identified as intermediate metabolite. Single factor
analysis and orthogonal test were applied to optimized fermentation conditions. The optimal fermentation conditions were as
follows : the liquid medium volume was 10% of the bottle ; the concentration of inoculated spores was 1 x 10°-2 x 10°/mL and
the temperature and shaker speed were 30 “C,150 rpm respectively. The substrate baicalin was added on the day 3 with pro-
portion of 0.08% ,then the biotransformation process sustained 6 days. Under these optimal conditions the molar conversion
rate and concentration of oroxylin A reached 42.449% and 177 mg/L respectively. The growth regularity and the biotransfor-
mation pathway of Penicillium sp. R3 was clarified , the stable and optimal conditions were obtained with a satisfactory yeild.
All these findings lay a foundation for the further development and utilization of oroxylin A.
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Bottling volume (% ) Shaking speed ( rpm) Temperature( °C ) Spore concentration(/mL)
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2 20 150 28 1x10° ~2 x10°
3 40 200 30 1x107 ~2 x107

AR (B D) TR, WIATE0 ~ 1 KA T
PR, 1 ~ 4 KA T XA 4 R2Z e AT E
W, ZEAEYEAAA R, BT DA AT bR
2l AR M 2, DRI AN BB AR B T e T K 118 3 % 301
{RRA M AT & — B E W A KA, IR Y
JXWEHY Penicillium sp. R3 B4 KAF O, BHAfR T HoAR
BRI, Bl & kA R e, i AR i R
W R, AR TR AL, WA TR S
KA T RIGA T, TEE KRR e, Wikt T8
FUHT AR ) — P-4 B B, R B T 6 A Py A e R
A (H IR B ME SR

15

FATE Dry weight (g/L)
(=)}

.
o0 1 2 3 4 5 6 71 8 9
3% FRET A Culture time (d)

1
Fig. 1
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Growth curve of Penicillium sp. R3
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Fig. 4 Biotransformation pathway of bacalin by Penicillium sp. R3
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Table 2 Orthogonal test design and result of fermentation process of baicalin

B2 30D G A B C D LIS TIRRE A i
Index No Conversion( % ) Yield of OA(mg/L)
1 10 100 25 1x10° ~2 x 10° 21.46 81
2 10 150 28 1x10% ~2 x 108 25.41 137
3 10 200 30 1x107 ~2x107 27.37 137
4 20 100 28 1x107 ~2 x107 6.24 32
5 20 150 30 1x10° ~2 x 103 14.07 71
6 20 200 25 1x10° ~2 x 109 25.67 63
7 40 100 30 1 x10% ~2 x10° 0.90 0.2
8 40 150 25 1x107 ~2x107 11.17 14
9 40 200 28 1 x10% ~2 x10° 5.01 13
AL Conversion K1 24.75 9.53 19.43 13.51
K2 15.33 16. 88 12.22 17.33
K3 5.69 19.35 14.11 14.93
R 19.06 9.82 7.21 3.82
TJRYEZ: A 78 Yield of 0OA Kl 118.33 37.73 52.67 55.00
K2 55.33 74.00 60.67 66.73
K3 9.07 71.00 69. 40 61.00
R 109.27 36.27 16.73 11.73

®3 EXHKBAESN

Table 3 Variance analysis of orthogonal test

D227 il

HEAERR (SES Sum of squared H & Fit F i 8 L
Index Factor deviations df F-ratio F critical-value Significance
54K 3R Conversion A 544.57 2 24.42 19.00
B 156.47 2 7.02 19.00
C 83.92 2 3.76 19.00
D(i%# Error) 22.30 2 1.00 -
T JRUEE A 778 Yield of OA A 18048. 81 2 87.39 19.00 *
B 2430.94 2 11.77 19.00
C 420.28 2 2.04 19.00
D( %2 Error) 206. 54 2 1.00 -
FE: % P<0.05,

Note: * P <0.05.

&4 Penicillium sp. R3 HUBESHERTREEER A RUFHEIE

Table 4  Verify results of biotrasformation process from bacalin to oroxylin A by Penicillium sp. R3

45 No. 1 2 3 SEY{E Average
TRUE A LR
Comersion of OA(%) 45.01 40.02 42.29 42.44
AQ iyl =N
TIRAUE A i 189 176 166 177

Yield of OA(mg/L)
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