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Effects of Betaine on Biosynthesis of Ribavirin by Bacillus subtilis
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Abstract: The activity of PNPase and ribavirin production via Bacillus subtilis TM903 was investigated by fed-batch
fermentation in shake flasks with the different concentration of betaine. 0.7 g/L betaine was added to the initial fermentation
medium,and 0.1 g/L betaine was added into the fermentation system every three hours after 36 hours. The results show that

the activity of PNPase can be improved markedly and ribavirin yield raise by 47.2%(4.21 g/L) compared with the

fermentation system without betaine.

Keywords: ribavirin; PNPase; Bacillus subtilis; betaine

FIEL=H AR (ribavirin) 1b2: 44k 1-p-D-IKIRAZ B
H—1H-1,2,4-=W-3-H ki, N ) S H0m s 209,
X} DNA Fl RNA Jissda e, kI HAT 5
PEAR &R TR RIVER D ARG A 2 Pk S
P, BTV R R IR ). A s
B A VRN I BV T ke R R R T
H A AN B A L Ak A i g 22
% 2 B A 7 ) L S5 AR A 9 B A iR, LR K
S, PR ATF 2 R B S5 AR B R KT R R E A T K
P A 7 AR B =5 PR ) TRT AR B R ZE AT T 1T P
FLAEY G R A, B S R B AR R, — T
T T S AT R S 1T AR 88, 5 — 5 T A 204 e 1k
AP N IR AZ T IR L T (PNPase) FTE . Feik

RS EHA: 2008-11-04; 1EEIHHE: 2009-03-02
BEEWME . Kl s =Ry B RILETRI5H (20070903 )

38 i mT LR 2 3 o i o 5 MR 55 A ) =
LR (TCA) 2t — 25L& M B 5 K.

ATV 22 R AT ) T O R A AT
WA A TR NTERRT Kb B, B ek
HAN I 4% P 2B R BB - R TG R o5 ke ik =
B L , REREIRAT 7 4R R 20%; Udagawa 25 A AN
Konicek 55 AAEAT 24 MBI 28 1R K I FH U TN 2 1 176 1
FRIRESG ™ T 30%. B (=P 2k 4 N & —
ol T PR TR, RS Bl st A I A E i 1, A AT
(153 HA RIS IR gz i, Dl = ) S . H Al
1) A WL SR A M) L 5 AR i e e v 4 T SR
XA 2 AL B AR R AN AR R AR SO e A 7
THE.

&R TRE (1981—) , B, IWWEEh A, WiHisee; EEEE: B 7%, B, ningch@tust.edu.cn.



2009 4% 8 H G, 25 RHEEH AL B 2F AT B 5 R B 35 AR 52 - 15
B .
1 MRS 2 ERSWR
01 BRI EE LRI E SR BB
}: 1 *’f% Sy BRSBTS 2 R B 5 b B B

MR ZEHIFIE (Bacillus subtilis) TM903 H KR}
B R T AR EORAT-
.12 3#4

RHATEE IR FhTREFREL R B R I M 4 A W
SCHR[13].
1.2 Ak
12,1 #-F34

Pe— A4 K R R 284 25 mL Fl 1
BRI 500 mL $EHD, 9 JRLb A T, BT ER K
FLIK |, 180 r/min, 36 ‘CHR% 5555 8~10 h.
122 ALK BEIEHR

P2 10%E R 3 mL b1 & BER 2547
30 mL & REREFEAEA 500 mL FEHH, B T iR
PR F,220 r/min, 36 ‘CHR%GEFF E 24 h BFEMIN 1.0% =
R LR , kS5 5 5 64 h RIFELE .
123 BAhRAKFHN T

B — 2 AR (30 mL) 1 & W, 8 000 r/min, 5.0
Smin, X IR, AEEFKEER 3 0,80 CHE
FE=EE, AN TE (g/L).
124 HAEFHHesFoegnE

KA R RGO (HPLC) Jy i 2 & e Hh oF1 L 5
MR M E A g Cig(5 um, 4.6 mmx
250mm) , RENA N 4% 0, IR 22°C, W
0.8 mL/min, MW 207 nm.
1.2.5 PNPase /& 1 64l %2

A o 000 sz I A 2R v ) L S bR A A e T
P

1

Wi, 43 3I7E 0 h.24 h 48 h YIS [V B (RIS, &
I 64 h Jo, e AR K AR LB ARG i,
FRMFER 3 R RS R T 2208, HE X AME
PEAT PN N LL %8, Tukey-kramer K556, ‘i 25 7K F- 1 £5

0.05. AR e B R 0.3.0.7.1.2 g/L, LUK
B R P SRS ot B, g5 R 1. - 1. -
2 7R,
WF g %] Bt 20h B 24h @ 48h
- TR SIS
__-- 9 \‘=V, .\‘=:‘:‘I \\ _?
S e B e
N N\SS B\ =% B\S:
= nN=e \\=0‘.‘4/ NERY
= NS NBY ) NES
N N\ B8
0.3 0.7 1.2
R E (-1
E1 #HEEEFEFEREBIEREERKAZR

Fig.1 Effect of betaine addition level on bacterial growth
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Fig.2 Effect of betaine addition level on ribavirin
production
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Tab.1 Analysis of variance of ribavirin synthesis and thalline about betaine addition

different level and time in ribavirin production

Y K I IRA B
Atk il — —
SS F1H P>F SS F1i P>F
JRH 2 12.04 33.25 <0.000 1 4.890 34.86 <0.000 1
ANk a] 8.489 23.49 <0.000 1 9.169 65.40 <0.000 1
L HAEH 3.598 4.979 0.009 7 7.358 27.26 <0.000 1
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Tab.2 Effect of betaine addition different level on
ribavirin production

I R B (L) RIE ™ B (L)
0.0 2.68
0.3 2.98
0.5 3.21
0.7 3.82
0.9 3.89
12 2.86
20 1.45
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Tab.3 Effects of the addition method of betaine on
ribavirin production
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C 2.48 1.026

W A, K36 h 5 Ak ShAM lomL; B. K236 h 5 A 3 h
AEESmL; C. & 36 h 5,480 1 h %R 1 mL.
M 3 a5, AR B BUR BRI, A IRZZ, C fi
22, 5 C IACKIMEHI [a] 8] B ik T4 2, (B v it
SERRMRE S, T B WUl R S A R A A
FEARF, UL B TE AR SRk B2 T A, sk 1
WAL , AN AAAEXS AR A A Ve A
FITHFIEF AR
2.4 FHIFEWEIREXT PNPase i /1K 820
PNPase ] I F5 bRAE W) G A v i SC B 2
— ,PNPase [k K1 1 iy @I B B2 A 2 55
AR ARG, A WFFERISINT PNPase FIFZN , 7E&
FERE SRR 0.7 /L 1.2 g/L FIEHEERR, IR
BINESERAE A IR, KRR 64 h, LA 1.2.5 J7 00 i
I, 25 RN 3 K 4 Fos.

160

—— X}
MOF e i 0.7 g/L
120 b —a— %S00 1.2 ¢/L

100 |
80|
60 |
40 /’/
20

0

24 32 40 48 56 64
J BT [8] /h

B3 HINAEREMEREIZERS PNPase HI 3500
Fig.3  Effect of betaine addition different level on
PNPase in the fermentation broth
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Fig.4 Effect of betaine addition different level on
PNPase of hacterium
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