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Study on Biological and Chemical Transformation of Baicalin into Baicalein
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Abstract : Scutellaria baicalensis, a valuable herb with plentiful flavonoid, root is mainly used as medicine in traditional
Chinese medicine. In this paper,the analysis and transformation of components of Scutellaria baicalensis’ roots and stems
and leaves are studied. The biological and chemical methods are selected to convert baicalin into baicalein. The results
show that Aspergillus Niger has the best biotransformation effect with 89.5% of baicalin conversion rate,while the yield of
baicalein is 85.8%. Meanwhile, the conversion rate of baicalin and baicalein are 98.3% and 51.6% by chemical acid
hydrolysis, respectively. In addition,the conversion rate of the acid hydrolysis method and the traditional direct acid hydro-
lysis method is increased by 6.2% ,and the whole process of acid hydrolysis is simplified, which makes it easier to control
and the experiment reproducibility is better. These results indicate that although the conversion rate of chemical transforma-
tion is slightly higher than that of biotransformation, the yield of biotransformation is much higher than that of chemical
transformation ,and the cost is lower;no strong acid is needed in the process, which is friendlier to the environment and
green and safe. The results of this investigation also provide technical basis for the industrial production of baicalein.
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1.1.1 AAEEAA

M2 (Aspergillus niger) \ AR %% ( Rhizopus chinensis ) . W& ¥A # B ( Penicillium pinophilum ) | K &
( Trichoderma viride) KW E5 (Aspergillus oryzae ) 5535 FHAS TR L 43 B PR K.

BRI 53200 ¢ 5. 20 g #IAIHE . 1.5% ~2%BE .1 000 mL 7K.

B A T F i .3 g HREME 4 g Ul 7 g K% (15 mL B SR (BLRREE 0.08% i IR Bk 2.0% BETR —
280 0.04% ,pH6.5) .

1.1.2  ## 5K A

AR T 5 B AR B , LI AR AR 2y, B i 92.6% ; 5, T .

BT bRAE S S R, DI IR AR YR A BR A Rl HPLC =98% ; Jo/K R & 4, KigthiFt
RN A BRA A, AR PR | JC /K R — S0, [ 25 48 L2 R A FRA B, AR WRBR R TS /K i
FRE BRIREL , VA AL TR A BR A, AR.

1.2 XE5iE#E

CJ-1D T E AR TAE G, KT R AR AT RN | B R 287K 8y, HAS TOMY 24 7 5 Agilent1100
HAE X RO A 1513 Agilent Technologies 6460 Triple Quad LC/MS & B 5 FHAY , 3€ [F 22 FEAE N 7] 842
M A, T A A A B A SHB M /K R 2 H B2 52 A NS IREL T84 B 7] ; DK-8D
P AR TR AR, Vil 7% S0 R A A B A .

1.3 FHik
1.3.1  EXARR S5
1.3.1.1 FEXRBHAEH &

WERIFRBCE SR 1 g, 32 1:20 B LI 20 mL AR BE 70% 0%, 2B S IR 4 1 h )5,
0.22 wm THFLIEMEAEH L8, BT -4 CUKFEIAATE , it HPLC 24T,
1.3.1.2 & Bk e 3% 4 1

FEFE ; UltimateAQ—C18 ; K51l %% . VWD ( DEAAD02884 ) detector; M 9% 1 : 335 nm; #EAEHE .20 wL; i
BAH:0.1% W R K- (A-B) 3 i 0.6 mL/min; #13 :30 °C , S540 BE RN
1.3.1.3 it &t

HL IS 55 FEL B3 (ST 422 1 5 67 2 ARG 5 In P 40 487U B2 300 °C 5 48 YE Il m/z 100~ 1 000; K4S,
JE772.41x10° Pa; 503K 3.5 kV; — iR AR &4 135 V, RS aifEAEE A 10,20.30 .40 eV.
1.3.2 LT key % ik
1.3.2.1 EHE R

0T BB A% R R R AR BT A AOK B AR A R A SIS mL JERR K, R R
FRRA6L A K S A TR R

[ AR IR IR S5  AE RS IR I P B A TR T BB, $E 5,28 CIEEEEFE S d.
1.3.2.2 Bk Hl %

W RGP EHE M oK = 14 (BTE L) B HCBITINA pH 5.0 BYBEER & — 4N -Fr B2 MR 22 v (0.2 mol/L
B S 4N .0.1 mol/L ¥R ) , 7E 45 °C /K HIR 42 40 min , FhE 5 ENFS- AR .

1.3.3  AR/BEER G ELH
TSP PRAE S RS B PRI 5 T AR ME S 25 mg, W T 100 mL 70% £ B9 700 v, A ot 1 ) v B2
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0.25 mg/mL Y BEAFEARMES IR, T 70% QB WM BERL LA T ¥ :0.02,0.04,0.06 ,0.08 ,0.1 mg/mL, DA
BRI (mg/mL) JREARAR , T (mAU = s ) HNARAR , 22 Hi bl Hh 22

BEA Z AR A AE AR A ZHARME R 10 mg, AR T 100 mL 1 70% S B0 RS 0 0 i) ok 2
0.1 mg/mL HY A ZRARUES A ] 70% LB R B LA T e :0.02 ,0.04 ,0.06 ,0.08 0.1 mg/mL, LATE
KR MIE (mg/mL) AR, T A (mAU = s) HHPALDR, 2 hilbriEfh 2.
1.4 #HUF=WaR

B AR TR

FSTFHALR 5o ( %)= (C,=C, ) /Cyx100% ,
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BSAREE UK Z: HPLC 08T, A 4 A3 06 ( ILIET 1a) , 48 SAR1E S EAT 0] LE AT LC-MS 28T, 735
Horp 13.4 min H BRI BB, 18.4 min HBLA X N ()R K.

B 1a NEAHEIR 1.3.1 (972 H B 1 h J53BORAY HPLC 20T . 18 1.3.1.2 By &1
T SRR A 4 FPESA Y TR RT3 13.3 14,4 14.9 Fi1 18.3 min. SHRIMEXT IR 5%
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Fig.1 HPLC spectrum of Scutellaria root extract and standards
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Fic B YR B 551 h 60% . 70% .80% .90% \98% IR IR , T 40 °C 43 B /K fift B S AR FE B 15 min , % EHi R
R X K S 5 R s i, S5 SR ] 2 R

HeFE 98% IR , 4351 T 0,20 .40 .60 80,100 °C 435 7K fiff B A AR EZHUY) 15 min, B4 XL 2R K
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Fig.2 The effect of sulfuric acid concentration Fig. 3 The effect of temperature on the
on the concentration of baicalein concentration of baicalein

MIEL 2 T L 98 9% FR A R K Sigp IR, RS /b e AR R 3G N i e 22, 5 UMk B2 24 A T
ZE 5%, Ut W] 9890 B HR FR AS B 5 ) DR /K fifp fie 9 A ).

M 3 AT UL R ARIRE S 0 CIE FAb AN 95.1% , 7 1350 51.5% ;& IR EE A 100 °C I, #fL 5
N 98.8% , ;AR AN 38.6%. AT UL, A iR S BURURL M, 7 WA AR SO L6 T B AR EBO Bl
JEE] 0 °C 5 40 CRYFEALAR SR T B 25 5 N Tl AE P M2 T A% 18,40 °C Bl IR T 480

40 °C 98% MR/ ARSIV 15 min F5 AL AR 2 o, 13BN B AT AL RN 98.3% , - Hi 5 R4
H 51.6% , SHEG R AKFITIEMILAFRIER T 6.2%.
2.3 EEEHHREMEEEN
2.3.1 fAYHAH AT L

PECSE I S IRAT I 5 b EL AL BT, R e R FRIEARAESRIRRG 0.5 h ERBRS0RE
54d ,E % @1@@ E‘J pH ua ES 5.0,@ E\%i/& E I y\j 1:5 ( g/mL) Table 1 Concentration of raw materials and products after
E/‘J It fﬁ U /% jfi% E@{& , Fjﬁ% @ﬁ{ﬁ 10 ml. j]ﬂ A E‘fg )‘:E :L% EX % 2 o) transformation of Radix Scutellariae extract

SN s N N by different strains for 0.5 h mg/mL
T 55 CHHIBKIE RN, 0.5 h & i 5 JEoRE K r= M e i | \ — ——
SEELNE | i FE R ATRE e R
A JIN.
N . 75 N AR 0.50 0.01
He 1 nf L A B S AR AR IO 0.5 b J5, 5 AP ik AL 0.4 0.05
HREK ST N ES R, S HEE P EESRHRE N Kl 25 AL RE 0.37 0.11
0.01 mg/mL. ZK M B ER LG, HARWE N 0.11 WA R 0.45 0.04
mg/mL, JEFEALAT IR TP A R AR MR ) 11 5, K TR R 0.49 0.01
ARG A R R 0.05 mg/mL, S AR REE (Y 5 £ AR AL 0.29 0.15

MRBEEFG LG A RUE N 0.04 mg/mL, FIFTAGVREE 1) 4 £F s VE AT B TORE AR 4 SR M & % 1k
0.5 h J&, B 5 M BEFE 0 0.29 mg/mL, 0 JE U5V BE 1Y 58% ; B4 Mk B AN 0.01 mg/mL 25 % 0.15
mg/mL, A FIRHRBERY 15 F5. AT 0L 5 Bl Gkt DR 25 5 £ B A AR B JBORE vh B4 (0 e Ao i i, U
S pe Rt oA AL B AR
232 ZWwEMRELER

NIRRT AR T ek 2 o BRI 8 h, AL AT 1.7 o AR HEF 0.7 g5
AL 10 b, JEEELFEAF 1.79 o 1B W H R 0.93 ¢ 5 5 0% 18.58 mg A 145 1E K 9.43 mg
BAR FALRN 83 8% AL, A TARY 1.79 g B AL 0.93 ¢ AR H LR N 89.5%.
24 AEFHLFTEHNRRILR

PRI Sl A W5 AL 5 R R LS5 R N2 2 .
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i3 2 1T UL, RS Bk 2 K kit 1.97 ¢ R2 UFNENFTARUESHSESTNSRTL
;‘%:4_4;444 M i yz_ ’ﬂﬁ @J 0.61 g _—l%; o %&E ?Flf ’ﬂﬁ $ jﬂ Table 2 Content changes of baicalin and baicalein transformed
98 3% 1ﬁ=$j~7 51.6% tl:ﬁFlHﬂ%}“” jﬁﬁﬂg%’pﬁ%ﬁ by chemical and biological methods
%T 62%;5F|Jﬁﬁﬂ§§3/ﬁ\§ﬁﬁ%ﬂjﬂgEﬁﬁ[ﬁﬁﬁﬁ%@ﬁ?&Xﬂ‘ &g'ﬂ:ﬁ&‘: Eﬁ**ffg'ft%/g F%’*ﬁiﬁ/g %'ftjft:/% ﬁﬁu‘%‘/%
e H p e MoK fipiss . .6 . .
179 g BOFIRIEATRAL, 150 0.93 ¢ B8 3 dbppe SO SO
%5 89.5% 4 a%jj 85.8%, SIRH A A A R : ' ' '
FER KRR & THAL B R AR 62.1% 47X 0, A TAEMEE LA R it 27.4% 15 305,
3 i

AR A A A 22 A B B A TR S 2R 2K IR RERE e AL JRURL 5 ik
RIKF] 98.3% ,(H = WIFF RN 51.6% , H 5 & IR EE 15 5. A PFEALR AL R 5158505153 89.5% 5
85.8% , TEARIE AL R ARG OL T , A Wi ALk ma IR T SRR IR BT, &0 A sl HL Sk R ) T k.
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