¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 25 23] 201142 A e 257

- HHHLE .
ZHERMNETIREENENERIZMKL

0 &N kK FZ WRES, # AL RHKEY
1 REEFBEA R, KF 300193
2. RERWERIRF=III S5 BAT R AR, K 300402
3. Rty sibe, Rt 300193

M OE: BR DRSS IONIRY, BB R S AT A AL, PR R AT . iR LR
SR RN T S AR O AR, BRI . AREBRIE . RRZEE. ARMEGEST. SR, £
KBF (BEREFT ) $efPit . RN ARFEAILE pH (. AFEE A, A5 S8 1 0 8 i 8 B 30 b i 0 4
fro &R ARIREIR&N N W% 10 g/, AR S o/lL, BEREFF 59/L, KH,PO,59/L, MgSO,1g/L, CaCl,1g/L,
W44 pH 6.0, HFHE 0.5%, IS 1 mg/mL, 28 °C, 35 5d. 4t BMEHALET AT EH R E
FRERFEA 8% AL .

KBRIA: BT BRI R RN BRI WAL

hESES: R284.2; R286.02 EKARERD: A XEHS: 0253 - 2670(2011)02 - 0257 - 05

Biotransformation optimization of swertiamarin by Aspergillus niger
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Abstract: Objective With swertiamarin as the substrate, biotransformation conditions of swertiamarin were optimized by
Aspergillus niger. Methods  With productivity ratio of EHPO {(2)-5-ethylidene-8-hydroxy-3,4,5,6,7,8-hexahydro-1H-pyrano [3,4-c]
pyridine-1-one} and transformation ratio of swertiamarin as indexes, training time, carbon resource, nitrogen resource, metal ions,
phosphate, growth factor (yeast extract paste), inoculum size, substrate concentration, initial pH value, and tempuraure were evaluated
to optimize the biotransformation of swertiamarin. Results
concentration was 10 g/L, peptone concentration was 5 g/L, yeast extract paste was 5 g/L, KH,PO, concentration was 5 g/L, MgSO,
and CaCl, concentration was 1 g/L, initial pH value was 6.0, inoculum size was 0.5%, substrate concentration was 1 mg/mL,
The biotransformation ratio for EHPO into

It confirmed the optimization cultivating condition that glucose

cultivation temperature was 28 ‘C, and cultivating time was 5 d. Conclusion
swertiamarin biotransformed by A. niger could steadily be about 8%.

Key words: swertiamarin; EHPO {(Z)-5-ethylidene-8-hydroxy-3,4,5,6,7,8-hexahydro-1H-pyrano [3,4-c] pyridine-1-one};
Aspergillus niger v. Tiegh.; cultivating condition; biotransformation
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ih 2 bk Aspergillus niger v. Tiegh 4 [ 7
BHEEGAEE . R FR%E: PDA BiFRdk;
el Rt #i4bE 109, A 59, BERIE 5,
KH,PO45¢g, MgS0O,19g, MnSO,1g, NaCl 1g,pH
6.0 7K 1000 mL. E#EEN . HEEH MR (Oxoid A 7)),
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Table 1 Effect of various carbon resource
on biotransformation ratios

%3 Mg?. Mn?. Ca?*. Na' M ErEm
Table 3 Effect of Mg?, Mn?", Ca®', and Na*
on biotransformation ratios

st BATEHRACRI% B R REY%
AT B 91.9 6.45
HEDE 82.9 2.38
VEM 83.6 5.85
B &) 83.2 5.90

SRET  FFETHARIYN RS F R I%
Mg?* 92.8 10.0
Mn%* 83.5 2.25
ca* 92.0 6.95
Na* 89.2 2.10
934 88.8 2.50

F 4 KH,PO, X ¥ L ZE IS0
Table 4 Effect of KH,PO,0n biotransformation ratios

*2 ARIREXMELERFN
Table 2 Effect of various nitrogen resources
on biotransformation ratios

2093 BT HELRI% BT HLEN R %
KH,PO, 91.9 6.45
2 %) 85.0 3.55

SR B A% FEF SO 2 %

HA 91.9 6.45
B 89.8 5.08
NH,;NO; 91.8 3.50
KNO, 24.8 5.75
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HABST TR IR AL o WA S0 b B R A o
JFUaEEFR 5 d Jm, WERETTRIL ME bR, 4Pk
WA 4.
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R BIZEPERER, REEET ) pH (RS EE
(IR TTAE o [RS8 R A A D S 2R ) AR K 0 5 1
HICE, MR IAST 42 EER, AMUE
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KR, HER AW ULEH, SR A
fRHEAEH
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T, IR IR . 4% “2.17 WU EHHT
oAk, UUANEIEREE PREFRIEVE I, HoAh IR
FAEAAL . WFEF i M B FR R h P AR 3G IR
5d &, WEERTFRM, MEHAR, g8 WK 5. ]
CUE H, BERRE AR I i /N o HE I SE 50
MEL, IINTEREE IR R AR A KR, B ER /N T %
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2.3.7 B EXTFEALE R $7 “2.17 WUy iR
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1%. 2%. 5%, HAWIGFRRMAAL . MR A1
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5 EKEF (BEE MNELERMFNm
Table 5 Effect of growth factor (yeast extract paste)
on biotransformation ratios

R EYMAEX RPN
Table 7 Effect of substrate concentration
on biotransformation ratios

25 BT HNRI% BT R £ E%
[FabX=t 91.9 6.45
I3 4 o) 87.9 5.62

Fz6 EFMHEXNELENZI
Table 6 Effect of inoculum size on biotransformation ratios

BRPELI% B SRR Y% B SR R A R %
0.25 65.8 0.89
0.50 91.9 6.45
1.00 89.0 1.38
2.00 78.8 0.18
5.00 70.8 0.08

RN =S B oF S (VS
(mg-mL ™ AR % R IY%
0.1 87.3 4.60
0.2 91.5 4.00
0.4 91.9 6.45
1.0 95.2 8.42
2.0 89.6 2.35
3.0 90.1 2.54

238 JERWIMIAEXHAGR L % “2.17 Ty
RHEAT A, BCHIAH R R R, AR R G BeR i
ISy 54 0.1.0.2.0.4.1.0.2.0.3.0 mg/mL,
HASAL AT AAL o WIS LD B B 7R AR
TR RS d 5, WSS IRR, MEHA LS, 45
WK 7. FTLAE W, B s et il SO 5 77 )
R S T I A SR 2 Sl R AR R —
SEFRRE MM . 4 AT AE 0.1~1 mg/mL i, K5
TR R S T I A SR 2 S B I AR R
Bl o e A S PR T AT BT G 0 e A SR 1 o
R 1 mgimL i, B8 S8 AL S R 2 S
BRI AR IR B K P A vy 1 sk e gk
I, BRI R R S R A R R
SRR 2R AR R S T A o R WA S R N IR
WIS, 70 o A< P ARG PR I 2 e X it & P A
RIS 2B e A =4, AFL I B DI PRk — 20 1
I, S 0t R A A e At — e R R I
PE, BEFRIP R S R AR R 2 S R
ERCR I TR BTG RRPInA R R
1 mg/mL.

239 AW pH EX AR I R
JE pH H, XA A K A R W L s,
2 5 ) R P I R 5 RS () LN 5 2 2.1
WU AT AL, o BIBC AR [RIBE 7R3, KB AT i
I pH 1E 235k 6.0. 5.0, 4.0, 3.0, HAbFEAL AT
A IR S v PR B R IR I P R G 597 5 d
o, WUERREFR, Me i, 258/ WK 8. 7k
FRu AT, fE RN, kK

WERIK) pH HEIU MRS, 2 TrER Mha Kk
We ARy, BEE AR O RSE YR AE, R
AR S AR H P, S TRl
(¥1 pH fE B, mufEX AR, AR T
FrEPEREE pH ERMZRAR . —Bokdd, il
BT A NOR 2 B M ) fee i pH B 4.5 24T, T
AP P PR il P 9 0 3K B v o H SRR S5 R T LA
TR A ST A AR 00T 38 (1 A R AE B B
BEE pH (R NN, DO A 52— A,
BE S pH (BRI, JLaiiy kA te, it
S ENE PRI o 2R RECE ¥ pH A T I
REZH RGNS TR o IR s, iR
%o RIEAE pH () 6 I AL By o
%8 AEWE pH EX LR

Table 8 Effect of various initial pH values
on biotransformation ratios

pHAE  FEFS HFHAbRI% B 08 2 E R %

6.0 91.9 6.45
5.0 87.6 5.23
4.0 75.4 3.97
3.0 68.9 3.23
2.3.10 A[FERREXNFEACK W EROE T Bl

AR IS H Y, EE 28, 30, 32 CHEHAT
RIS EE, 1% “2.17 W kT AL, B
I3 DA S FCA A AR A ANAR o SR 2F S B Bl 2
BRI IaR R 5d )5, WOARRE TR, e 1k
o g WK 9. WP -8 B, BT
28~32 CIy, RJEFEMIAA|or WL o i (1) 5 0
B FE A N AT BRI PIAN T T o A R 7 T A B A e
1 ETb, iR A R, AR BB,
AHRITACA WA 8, AT 7 T A Bl A I 1) 7
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Thi, AR ML BT R IR A5 X il R 1
KRGy T2 S AT I8 R DA KB S S % o i
KA A ML (28 C) MHAT N, Phskb
52 A PR A R o
*9 FRIBEMNELEHFIG
Table 9 Effect of various temperatures
on biotransformation ratios

WEIC FEA ST RARI% A R R %
28 91.9 6.45
30 89.7 6.70
32 90.2 6.09

2311 FEF ST YA RUE
AR A S R AR R e R 2R, B
HRE10g/L. AN 59/l EEE 59/L. KHyPO,
5g/L. MgSO, 1 g/L, CaCl, 1 g/L, #:Fi# 0.5%,
JEYIIMNE 1 mg/mL, 28 C, pH6, HEAT7R S 3
WA, 48R WK 10,

£10 WIFRIELE
Table 10 Results of verification test

M FFSEETHEACREY RS R AR I%

1 95.35 8.77

2 93.49 8.69

3 90.89 7.98

Ty 93.34 8.48
3 itit

ARSI LIIRAS B v B 4 S 9 = AR % o H
(), oo SRR R AR A S I 2k T A, ik
W, 2. ST BHREE. KR 4%
R BT R TR AL, DS Bds Fok B EHTIT
T 5 A A A B DR AT R A A R T ) T
WA, B SR SR IR, nT AR DR R 2 1 R
i by 3B R4 AT R AU ™ ) R 1R A i, 3k
Mg®. Ca®™* & JE B T2 Lkt , X EmFR A iR
EIVER, RIS IR IERE T IR SR A AR K B Ik [R] 5
WAL, AL S ISR AR . HI4RE 10 o/l B
JI 5 o/L, BEREE 5 g/L, KHoPO, 5 g/L, MgSO, 1 g/L,
CaCl, 1 g/L; XAHFEALISTa] B4R pH {E AL |
R BRI RSP T8¢, iRt

SIS BE 1 T T T AL TR R 5 ds B14A pH {E
IEHE 6.0, T ARLEACH L FE TP 2R PR R AS &2 T4
ARG BRI T 0.5%, BET LU FEA0 T
BN, XA TR =Pt — DA 20 i s
JEYIINNEIEFE 1 mo/mL BE A DA A il A 3]
Ky XAZE TR AT P H A sk
- K146 pH 6.0, BeFl i 0.5%, S & 1 mg/mL,
28 C, 7% 5d. XML )G AL AT 3 #HEE
UE, 25 FA I 28 g e AR o S AR B A S8
I E R ETE 8% it .
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