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Biotransformation optimization of swertiamarin by Aspergillus niger

LIU Ying', ZHANG Zheng’, TIAN Cheng-wang’, HAN Dong', ZHANG Tie-jun’
1. Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China
2. Tianjin Jianfeng Natural Products R& D Co., Ltd., Tianjin 300402, China

3. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective With swertiamarin as the substrate, biotransformation conditions of swertiamarin were optimized by
Aspergillus niger. Methods ~ With productivity ratio of EHPO {(Z)-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 It confirmed the optimization cultivating condition that glucose
concentration was 10 g/L, peptone concentration was 5 g/L, yeast extract paste was 5 g/L, KH,PO,4 concentration was 5 g/L, MgSOy,
and CaCl, concentration was 1 g/L, initial pH value was 6.0, inoculum size was 0.5%, substrate concentration was 1 mg/mL,
cultivation temperature was 28 C, and cultivating time was 5 d. Conclusion The biotransformation ratio for EHPO into
swertiamarin biotransformed by A. niger could steadily be about 8%.
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Table 1 Effect of various carbon resource

on biotransformation ratios

£3 Mg, Mn*. Ca®. Na' &L RN
Table 3 Effect of Mg®*, Mn**, Ca®*, and Na*

on biotransformation ratios

st Faf AR % FA S E A RE %
AT B 91.9 6.45
HEDE 82.9 2.38
VEM 83.6 5.85
B &) 83.2 5.90

SBET WA EETHNR S A E R Y
Mg* 92.8 10.0
Mn*" 83.5 2.25
Ca®* 92.0 6.95
Na® 89.2 2.10
B 1 88.8 2.50

F 4 KH,PO, MU RN
Table 4 Effect of KH,PO, on biotransformation ratios

R2 FRIRBEMNELEREZI
Table 2 Effect of various nitrogen resources

on biotransformation ratios

2093 WEFEEH R % R 0 E£ A 0R %
KH,PO, 91.9 6.45
2 %) 85.0 3.55

SR B A AR % FEF SR R %

HAR 91.9 6.45
O 89.8 5.08
NH,NO; 91.8 3.50
KNO, 94.8 5.75
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x5 EKETF (BEE MHEAERMZME
Table 5 Effect of growth factor (yeast extract paste)

on biotransformation ratios

xz7T RYMAEHELENEN
Table 7 Effect of substrate concentration

on biotransformation ratios

215 BTN R % BT RZERE %
[FabX=t 91.9 6.45
I3 4 o) 87.9 5.62

R 6 IEMEXNLRMFI

Table 6 Effect of inoculum size on biotransformation ratios

B RL% B R AR % B SR 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

AN F/ B oF S FaF B =
(mgrmL™") AL % A IH %
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

2.3.8 RN BRI W $ 42,17 W7
AT AR, BCHIAH R R R, MR A &,
JEY IS99 4 0.1.0.2.0.4.1.0.2.0.3.0 mg/mL,
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THGEE 5 d a, BURREFRIE, i, 4981
WA 7o ATRUE Y, B8 S5 BTk O B IR
HHRE 2 SR T PR A B RO 2 S 8 R AR IO A —
SEFRFEMI LM Fi 4 351 AE 0.1~1 mg/mL I, %
FEI RS S e e A R IO A ST 32 1 AR o
WA oI P PR S i A T RN o A S T
FVREEN | mg/mL I, o 2 S T e A 3 R 2
BRI AR IR B IR P S 1 DUk
NI, RS IR AR S A R AR
SRR A R T B AG . SRIR SE TE N R
PIIN 7 5T YA BEAER IR B A £ e P it 23 AR A
RIS 2B e A =, AFL I B DI JE PRk — 20 1
I, K528 S T 0] B A0 A e R IR R
PE, BRI P R S e AR S B R
Al L BRI ER . BT LR RRIR Y IR
1 mg/mL,

239 AFEIEE pH (EX AR R
S pH AH, X RUCED AR K A AR B R R,
WL S M A P I RS b & RS ) L R R 42217
TUPEAT A, 2 FC AR RIS 922, KB AT
W pH A5 R 6.0. 5.0, 4.00 3.0, oAb AT
A KR S PR B R IR I P R OG5 5 d
G, WOERRTR, e, fiRE 8. 1
FREH A R, BEE RSN, Kk

WERIY) pH (HEIL MRS, 2 TER Mha Kk
We ARy, BEE AR O RSE YR AE, R
AR S AR H P, S 7Rl
(¥1 pH fE MR, mufEX LR, AR T
FrEPEREE pH (AR L. —Bokdd, il
BT AN OR 2 B W ) dee il pH AR 4.5 JeAq i
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
BEZE pH RN/, DO A B2 —FhER A,
BoE F S pH (BRI, JLaiy kA te, it
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Table 8 Effect of various initial pH values

on biotransformation ratios

pHEH  FEASEHHAR % RS RN %

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  AN[FENEFERHEEAE T N AEROE T
AR DTS Y, EH 28, 30, 32 CHHT
R 8, ¥ “2.17 W kT AL, B
T3 DA S SO AR A ANAR o DSR2 S0 B Bl 2
BRI IRR R S d )G, WOARER TR, e 1k
o iR WK 9. WP =& B, BRI
28~32 CIN, WREFZWIAT 73U . W L ) R
B F5 A N AT B PR AN T T o A R 7 T A B A e
1 ETb, iR A R, AR PR,
AHRITACA WA 8, AN 7 T Bl A I 1) 7
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Table 9 Effect of various temperatures

on biotransformation ratios

WEE/C BTN BN R NE %
28 91.9 6.45
30 89.7 6.70
32 90.2 6.09

2301 BT AW AL A S e
WA (R A% 4 S8 25 I A e s IR R 32, B A
ZiBE 10 g/L. E AN 5 g/L. B 5 g/L. KH,PO,
5g/L. MgSO, 1 g/L, CaCl, 1 g/L, $%Fi# 0.5%,
JEYI A 1 mg/mL, 28 C, pH 6, BT S %
WA, 4R WK 10,

£10 WIFRWBWER

Table 10 Results of verification test

20 5 P H RS B RAERER %

95.35 8.77

2 93.49 8.69
3 90.89 7.98
Ty 93.34 8.48

3 it

ARSI LIIRAS B e B 4 S 9 32 AR R o H
(), oo R R AR A ST 0 L2k T A, ik
Wi, 2. ST BHREE. KR4
BT R TR AL, DS Bds FokB E AT
T 5 A A A B DR AT R A R T ) T
AR, B SR SRR, nT AR O 2 1 R
i by 3B R4 AT R AU = ) R 1R A i,k
Mg*'. Ca' &R T2 58540, XHE RS
EVER, RIS R IERE T IR SR A AR K 2 I R] 5
WAL, AL S IS IR . HIATRE 10 /L B
i 5 g/L, BEREE 5 /L, KH,PO, 5 g/L, MgSO, 1 g/L,
CaCly 1 g/Ls XAHHALITa]\ #1146 pH {E A0 |
R BRI SR T8¢, iRt

SIS BE 1 T T T AL TR 5 ds B14A pH {E
IEHE 6.0, T B ARTEACH L FE TR 2R IR PR AS &2 T4
PR IR PP EIERE T 0.5%, BERT LA L #5101
I KA B, XA & AR = Wyt — A 23 il s
JEPIIINEESE 1| mg/mL BE AT DU AR R iA 31 i
Ko NAZRTREAAR LR B DU e A 5 A1
h: UG pH 6.0, R 0.5%, Y INN & 1 mg/mL,
28 C, }igf 5d. WHRALE AL REAT 3 kS
UE,  &f AR W P8 il B A o S 7 A e A S
HINAERCEFETE 8%/ .
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