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Optimization of Bioconversion Process of Baicalin in Scutellariae Radix YAO Lei, ZHANG Min,
WANG Peng-jiao, LONG Hou-ning, HE Huan, GAO Xiu-li" ( School of Pharmacy, Guiyang Medical
University, Guiyang 550004, China)

[ Abstract ] Objective: To optimize bioconversion process of baicalin to baicalein in Scutellariae Radix
by bacillus natto. Method: HPLC was employed to determine the content of baicalein with mobile phase of
methanol (A) -acetonitrile (B) -0.2% phosphoric acid water solution (C) for gradient elution (0-28 min,
20% -35% A, 20% -35% B; 28-32 min, 35% -20% A, 35% -20% B) and detection wavelength at 278 nm.
Based on single factor tests, orthogonal test was adopted to optimize fermentation process by taking bacteria age,
grinding degree, solid-liquid ratio and inoculation amount as factors. Result; Optimum fermentation process was
as following: bacteria age of 12 h, solid-liquid ratio of 1:3, grinding degree of 40 mesh, inoculation amount of
30% , fermentation temperature of 37 °C and fermentation time of 7 d. Mass fraction of baicalein was 10. 02% and
conversion rate of baicalin was 96. 5% . Conclusion; This optimized fermentation process is feasible and stable,
baicalin in Scutellariae Radix basic transforms into baicalein by bacillus natto, it can upgrade medicinal value and
physiological activity of Scutellariae Radix.
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TR AR A N SR A BE S N
VR 7 £ Y 6 e 7K Sk 4 7 W T TR S, B B KR A
BRI 25p i X 20 & i 4R s
R 2 U5 R 2R
1 ##

1100 7735 20 W AR €8 3% A (56 [ 22 5 18 B 5 A
F) ), SG8200H 7Y 3 A% (b 1hg i i i 75 A 4 A BR 2
H]) ,TB-215D AL HL 43 M K7 (18 [ 58 2 F) 7 i 4y
7y ) ,SDYA30 RUH R A WEAE ()7 - T2 A 4% A R
AT, GZX-9246 #YHpy P fE YR B KT R F (L 1
WMENWARAREIT AT ). WEHEFM (A,
BRSO IR (R 2R AR B
HEE 43 2R 111595-200905, 110715201117 ) , 8 %6
(WA 5% BE ) % 5 24 5, 28 5% BH IS °F e 24 2 Be e B
TR AR EENIBIEFR Y E X Scuellaria
baicalensis )T AR ) , B L N5 N @15 2, Kl i
W I i v 7K, H A 500 24 o 43 A i
2 FAEREER
2.1 RigEIEMSIS R AR IR PRI LEN 6 g,
AHE6 g, AN 12 ¢, MK 1L AT mol- L™ &%
e gl iE pH 7. 0, 75 W M35 7 58 FRIBUE F2 BiiE3. 3 g,
Bk 100 mL, 15 441 35 95 5, 2 Fhas 5 563 T 121
°C 1 JE KB 30 ming K 49 57 0 DA R R D R T B AR
b, F 37 CHEFR 12 h K05 Ak 0 kG 5 2F 6T 1R
P TR 3R 5, F 37 °C,180 romin = #5355, B A[
T R %
2.2 MRS A HRUIRI L A T 0 B K 2 b
(140 H) T 50 C T4 12 h EIEE AE BRI 6
By, B3 0.5 g, 2 A FH BE 25 mL, 7 $2 B30 min,
1FUE DR B 25 mL R R 30 min J5 g,
G OF 2 RUE W, W HGIE W 1 mL FH A E 25 210 mL,
260.45 pm GEFLUEREIE T 4 CUKFEAE 4 H o
2.3 EEEMN G EINE
2.3.1 #{iEs{ Dikma-Diamonsil Clséij%HE
(4.6 mm x 250 mm,5 pm), Vi 3 A0 HEE(A) -2 Ni§
(B)-0.2% Wfa K (C) B EE LR (0 ~28 min,20% ~
35% A,20% ~35% B;28 ~32 min,35% ~20% A,
35% ~20%B) 4 35 C, % 1.0 mL-min ", ¥
M 278 nm, FEAFE T 10 plL,
2.3.2 fprEMLre® O RERBE ST ES R
Xof Bl 3 A, 0 HY I A B R BE 43 ) Ol 145.6,
129.8 mg-L ™" WRR AW . KIZR A BB N 6 R

Ivi) J3 2 VA BE PO RE S, 3 2. 301 35 4l a2, 45 AT 1A
FHREA N Y =1 998X —60.7(r=0.999 8),Y =
5296.7X -59.7 (r =0.999 8), 4k ¥yl Bl 4 % K
27 ~1 456,35 ~ 1 298 ng,

2.3.3 Jyikfg g WUIR) 6 R VA U AT R A
6 K, T E AR AR Sy W T ALY RSD 0. 5% . B[R] — 13t
AVA W, R T 24 h NGESLAI 6 W, TR
K B 49 W T AL RSD 0. 2% |, 38 B 3 5 v 35 3L
24 h ERE . BRI BB R R B IR 6 1y 4%
2.2 TR J5 ik o A AR A W, B 2,301 T %
ZAFE ,7H5 RSD 0.3% , RWZ Tk EE MR
U, BRI & BB S 2 61 9 1, A4 k3 A, 43l 4
80% ,100% ,120% JI A i % 25 5%F BR U, 4% 2.2 T
J7 1 A A A 4% 2. 301 TR B A R
THEF B R [T 2R 99.90% ,RSD 0.9% , 3% W] 1%
75 B e AT B

2.4 MRERERRABHZR HESAMBFIGLT 40 H
i, e PR KB, s K IR A), i AT R, F 37 C
AR N R, 5525 RO M AR, & A KR e
by LT 4k, o3 J5 RE by T Rl Y A= i 16 3h 32 At 58 2 ik
5 AN A& o

2.4.1 R FREUH R 40 H I 35 5 25 0
T [EE B 12 b BbK B 123 B R iR 30% . Kk
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Fig.1 Changes of baicalein ( A) and baicalin (B) in Scutellariae

Radix with fermentation time

2.4.2 EE FREUM RIS T 40 H G # A 4 1y, B
Uy 10 g, LIREFE 12,24 ,36,48 h (UM KEE 7 d, &
AR i 4% 2.2 T T Jy PR AL B S5 B A R I 4y 4L
AR 9.77% ,10.12% ,9. 07% ,8. 54%

2.4.3 WEERE FREUE A ZGH 4 Oy, Ay 10 g, [
FE S 24 h, B BURL K /Ny IR 25 8 R 20,40, 60
H, 45 R %5 5 i 50 8or i o 6.58% ,8.96%
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10.21% ,10.19% .

2.4.4 B KBRS KESEWMAY
(10 A 4 RN AR A% 2% L 38 24 5 K o AR A B PR
PR A R A H A K I ) 2 K S 4
P A5 g SRR €60 R B, R ) 1 R R Ak 2. B IROR
Jaid 40 H ek B 26 4 0y, B 10 g, Bl E
24 h, ol R EEWOREE 1:1,3:1,5:1,7:1 Kl
d, 25 L B 2 i oy oy Bk 8.76% ,10.02%
7.92% ,5.96%

2.4.5 EFPE O REOM GRS L 40 HIF 254 4
0y AR 10 g B B I OB EL 23 31 [ 42 R 24 h,1: 3,
BRI 10% ,20% ,30% ,40% , 45 % 5 25
A K 8. 98% 9. 85% ,10.13% ,10. 17%

2.5 ERERE ERERRE ML PREGE S
9 3, B0y 10 g, SRR Y KRG Ry R EE B2 A
HON RN RIS S B S R R BT
Washr, % Ly (3%) LA RIAT IR, i 50 22 HE K 25
WU L, 200 W 2, t B 87 7l %, 4
BN E A E AR IFINF R B>C >A>D, Lk
We 2 e /NI D R IR E TR AT 07 2431, 45 R 3=
WHINZE A,B,C ¥ HA W W52 5, i i fE &
A h A B,C,D,  BIEE#% 12 h, Wkt 30 1, 55 37
Ji 37 C Ry 40 B, R BERTE 7 d, 8260 & 30%
FREUEE - 2500 10 g, 36 3 0% Fe ke 19 T 20 4 Mh adk A7
RWE, 45 R K R TR B 9.99% ,
10.04% ,10. 02% , - ¥ % {L % 96. 5% ,RSD 0.2% ,
WEWZ T AR A7,
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Table 1 Orthogonal test analysis of fermentation process of

Scutellariae Radix

N AW BRI CHWE  DIHME WER
” /h /mL-g ! /H /% /%
1 12 2:1 20 20 5.54
2 12 3:1 40 30 10. 16
3 12 4:1 60 40 9.97
4 24 201 40 40 6.25
5 24 3:1 60 20 8.50
6 24 4:1 20 30 6.62
7 36 2:1 60 30 6.12
8 36 3:1 20 40 6.54
9 36 4:1 40 20 8.40

3 itig

HPLC 45 5% 7R % 24 F o B 58 1 I it 70 4k
10.67% , X E T 250.61% , 290 G H 5B )G
B AF R Ay 8L 0.37% , T B R R4 B0k
10. 02% . Ui WA ¥ 2 2 9 5 K B o B 25 47 AR F

.24 .
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Table 2 Variance analysis of fermentation process of Scutellariae
Radix

22K SS MS F P
A 4.43 2.21 119. 62 <0.01
B 11. 48 5.74 310.24 <0.01
C 8.01 4.00 216.43 <0.01
D(i##E) 0.04 0.02 1.00

HFy 0 (2,2) =99,

Teoh B2 2% o SCIRAR A H R R
A W R AT R AL
R 3R R 2 B, T AR SC v 8 25 4 1 e 1k 3008
96. 5% . T H A WEARE Ty 77— BERS LR AT 1
AR ™4, X6 I 7= i 1) JoT o 4 3 B — B SR . A
SCRIHIN S R BB % O LT R T 45 LR T, R i
PR 2 A XML oy, B BT I i A, )
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