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O AR R AR AR & R 2,3- 1 W21 Klebsiella pneumoniae XJ-Li i, A IRRal B S R4, Fge
Fi NTREICACH R L, BRI R A AT AR A R i, 5 R M, 60 g/L AT 40 g/l ABE A TRIE, 5.75 g/L
NH H.PO, %I, pH {H4ERFAE 5.5, RiFRIRE 38°C, 2,3- T IR B nlk 19.24 g/L. #fise T pH A A SN In 4
AF C TR, BN RS pH T 5.5 A4y, A 2,3- T IR BT T 16.4%; ¥sHN 60 mg/L i
Z C W RAREM AR FRES, ATl 2,3- T R =S4 = 44.3%, LR 48 h, 2,3-T " RELORBE AT IA 33.47 glL.

KEIR: 2,3-T ¥ HZ%HE, AHE, Klebsiella pneumoniae
YEHS: 1009-606X(2009)06-1174-04

HRESES: TQ923 SCRRARIZAD: A
1w =&

2,3-] % (2,3-Butanediol) & [ 4L T J5URHRTR
RIREIN, ZEBIE. kL 2. MU RS AT
RN R 2,3- T R AR P T A SR E R AR
WL 2 B, A28k DU I 2R I 7 AR PR D e R i &
AP ER, FEmil s T KRG AEVIRIE
SR AT PR A B R IR, & B TR A . AR RS
TEEMACR I N 2,3- T AP SRAFAE PR FE AR R R
WA A Z AN v A6 ) L

Aets & e 2,3- T B 1) B PP E A TG B
(Klebsiella pneumoniae). 7~ w75 1A [CAT B (Klebsiella
oxytoca). kit (Bacillus polymyxa). W&7K" < H
1L i (Aeromonas hydrophilic)Z51, i L 25445 N it
B K. 28 n BH A5 MR ] Klebsiella pneumoniae
LN145, DLV 2E o o8 Jrosk, et A% rhod ik b bl
WA 7, A 2,3- T R R I~ Sk 2] T 84.0
/L. PR B 25 YL 25 SR R0 2 10 4 1 B 25 K AR
JECRL,  Klebsiella pneumoniae &% 56 h J5 2,3-T [
Wk F) 81.47 g/L. Ma 255 it Klebsiella pneumoniae
SDM JELEA % B AN 77 L% 38 h, i 2,3-T " 4
15 150.0 g/L. {HIT A7k e IR HE 6 B ok ] R T A % Bl hr
ETREAS TURRBE N B, F L b o 2,3- T 8L g
e 2O ) —Fk Klebsiella oxytoca ZU-03, LAAKE A
JERE, 2,3- T BRI R RIA S 36.22 g/L. Ma &5t
77 Klebsiella pneumoniae XJ-Li A& BERF LR & L, ML AR
W e R FH A B FIACHE A ik 2,3- T /. Rk, A TAE
BRI AR A K L ARSI K B AR R A A S
REFE T AR B T2, DA s = ik SRR I

gt H#A: 2009-06-30, f&[E HER: 2009-09-28

7K
2 MHE T
2.1 HFh

Pk Klebsiella pneumoniae XJ-Li M58 & i 115
WO, R TR R L T ARt R N S
2.2 EFE

WA LB AR A,

B R FRIE(Q/L): Wi%GRE 40, SRR 10, FEEER
3, NaC1 5, K,HPO, 2.

JERl R W S0k 2% Nakashimada 2557
B, BRIENCH 40 ofL HZETHER 40 g/l ACHE.
2.3 XWHE

BhrRE IR R ORI B AR 1 4 [ 44 LB 5577 4E,
38°Cififk 12 h, RJGHEATTHAT 50 mL Ff 15 FREEH)
250 mL =ffiH, 7E 38 CHLE T 150 r/min ¥59% 12 h,
AT -1 2 .

PRI : R0 T LA 2% (o) IR A4 50
mL JERE A R IR 300 mL = A, fE 38 CIRE
150 r/min K8 48 h, s ITEURE AT

KRR BT, 2%() BERh B N1 3
L REER M 5 L KIEEE(BIOTECH-5BG, Lg%
AP TREAT IR A \)) T, 7 38 Cilf & T 200 r/min &
% 48 h, & B HURE 73 AT
2.4 HHE
2.4.1 "W E

R A4 A ) e W R A 600 nm KT I
6 ODgoo K KA.
2.4.2 HEII &

EBE N KIAR(1981-), T3, Hilra T EA, Wit YW, S S HATTTT, Tel: 0993-2055015, E-mail: zhgl_food@yahoo.com.cn.
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AR S H SBA-40C A=A I T A (1l AR
2t AT T

AU SR T B3t LC-10A YRR (A B A0, 5
SAF Ay IR ZETO RN ES, Aminex HPX-87H H HLIR (4
WeRE, YishAH A 0.005 mol/L H,S0,, ¥iid 0.8 mL/min.
2.4.3 G5 Hr

2,3- T W LTRFI CREARIER FH H A B A ) 1)
GC-2010 “AHEIEACIE, k4T 4 DB-WAX T E
Bio-Rid A +l), FID fill#s. & WA, HRE 5
mL/min, A 200°C, BEAE DA 200 °C, Al A
hy 210°C.

3 #R5W®

3.1 BEMEMAYERER 2,3-T —EB& MR

A 2,3- 1 Tl DL A R R,
Klebsiella pneumoniae XJ-Li thAEF] FAHE &k 2,3- T —
WE. DUHIZRE 5 AR =& SR 100 /L BEvh ANRIK
FELLHI, 7EdE 38.0°C M pH {H 7.0 454 TRk W% 48
b, AN [ 3 2 W R AR AR B2 LA 7™ 2,3- "1 I 1 5%
A 1.

F 1 BEESAPERE LN 2, 3-T ZEH &I

Table 1 Effect of concentration ratio of glucose to xylose
on production of 2,3-butanediol

Glucos/xylose  2,3-Butanediol (g/L)  Acetate (g/L)  Ethanol (g/L)
1:9 9.6240.12 1.6240.05 2.23+0.08
2:8 11.50+0.23 1.5540.06 2.3240.10
37 13.22+0.25 1.26+0.05 2.44+0.09
4:6 12.05+0.16 1.39+0.08 2.3610.12
5:5 14.4040.22 1.2240.05 2.61+0.08
6:4 15.82+0.14 1.08+0.09 2.68+0.07
7:3 8.80+0.14 1.06+0.08 2.99+0.12
8:2 6.7610.16 1.13+0.08 4.46+0.08
9:1 4.62+0.10 1.27+0.06 4.26+0.10

X 1R, EPTIERELLGNEE N, A S AR
WRIE 4y 5]k 60 1 40 g/L I, Klebsiella pneumoniae XJ-Li
WG 2,3- T R 8UR A . AN R 2500 5 AR
LB, R0 SRR SR G it R AR A SRR
WSEH 40 g/l WHAHEE, SMIEFRIESHT 90%F1 10%AKE
N, RSN G CMRK ™85 4 1.62£0.05 Fl
1.27+0.06 g/L, 10 & B W™ & 5 5ok 2.23+0.08 Fl
4.26+0.10 g/L. W LA, it i 2 A FE 8 AT A&
FERRAG, LRy & S FRAGES, Sl & L hnEd,
K] Re 5 BT 2 Pl AR — e AT %, 7R
PR S5 ARER G R I, 2 W S R R A
AR, TACHEA g 5 28 1 B R LR 842, Marwoto 25012
WFFCUESE, RS ARG TR, WA RN 5 CRTE
JSAT R IR TR W 1 L 7 e 26 W A i R P B i v

PR T ) ST o) ARG 1 Tt 1 T g P A A
3.2 THNRIEX 2, 3-T ZEE A B2 RIS M0

TER T 38°Cy HI4h pH 7.04 F A 5 AREK
FE53 512k 60 F1 40 g/L I, ARAEATIIAN ST, 42 12:1 1)
AR, e LHLEIEYS Klebsiella pneumonia XJ-Li
WA 2,3- T ZEEfsemy, 5 R WK 1 K1
R, MHFERE T, DUHRRECH ZIER, 2,3- T —FF
IRFE AR, LA NH H,PO, A SR I 2,3- T ik 1 i
R A RS B AOR TR, RS AR
R EEICE, MMAEYE KA EE/EM, NHHPO,
AR T R A AR ARG AT R el T AR D SR I [
EAE A IR AR .
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Fig.1 Effect of nitrogen source on production of 2,3-butanediol
3.3 #0146 pH {ES pH IBIEXT = 2, 3-T —E2RYSZ00
77 2,3-T IR T AR AR FLIRAEH
IR 3-FR AT A T A 7, R ) A
AR E HIBEEAL ,  AHSCHE I B AL pH E& A IR,
DRI S R BT I pH A 23 5 0 ) AR B3, 7wk 4
TRHIAFEARIEG pH (IS FREE R IS IR 48 h, RTGE 2
Jron g B LWAE S pH {E4 M TR 7% Klebsiella
pneumonia XJ-Li, AF|F 2,3- T “EEMIA R, IXEHE A
REERAWIINE, B o ERCH R, BEARMER 4L pH ]
Thi, OB ORERES R BTG, RIERCR R
pH {44 5.5, 2,3-T “REREEIL 16.50 /L. 45 SCHRT4H
&, BT AR TR A, Bk 2,3-T
BER A BCRRAR, M B, FERRVE AT T AN =
AR A E A T 110, fECRILR 2,3- T e
Frrb, REB AT — A, 4 Raspoet 215
K LEHIAT I B. licheniformis £ pH ik 6.0 I 2,3-T
i = e v, Jansen 250813 K. oxytoca LAACHE ik
P, pH AR 6.0 1] 2,3-T —FEfY) ™ A 5 ;. Aerobacter
indologenes 7 AR5 LA 2% 5 25 B A4 K4, Wi pH
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Fig.2 Effect of initial pH on metabolism of Klebsiella
pneumonia XJ-Li

AHWFFCRIN, KI# 24 h BRI pH {EFE 4 5.0,
RIEELE AR B4 3.7, ViR R R b Ak T A PR
SRR, R E A, RS LR EERE TR
1 mol/L NaOH VW% 4: A0 pH AT 5.5 &4, 45
L 3. At R pH AL 2,3- T R R A
16.50 g/L #&%5) 19.24 g/L, 25T 16.4%.
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Fig.3 Effect of pH regulation on production of
2,3-butanediol

3.4 NMMYEEFRCIT 2, 3-T ZEABNZMN

LA %] 26 B AR 0y I R e G 2,3-7]
KTRAENMIR . o- CILR . 3-FRIE T, AN
2,3- 1 e, b 3 T 2,3-T RES ) ]
P, 3-FRIE T IR 2,3- T REX B s ara el g
REFE R AR OB 3-FR 3k T NI SR A, B DL
NADH 5, NADPH Jyfiilil, 5 2838 U5, i LLaT i
SURTIRFEE I SO E=R RN TR IS A T A IO R AT e
NADH AR, B sgm 2,3- T ZBE & k. skt
- 2O 1 o e 7 1,3 PR R v 3 B A s S )

77 AN NADHINAD 4 248, KIVRID 150
mg/L 4t A= 3 RIS 1,3- T8 I B Ok FE A R 20%~30%.
DRI, 7 A 55 77 55 VAR AN (] 2 10380 S 1k 40 o e A 3
C, WFFILAT AR LR e, B 4 R, 5400
Yt 2 C ML, ¥shn 60 mo/L 44 % C HHF 2,3-T
BEARp=, AIAd 2,3- T e A 44.3%.
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Fig.4 Effect of vitamin C on production of 2,3-butanediol
with Klebsiella pneumonia XJ-Li

3.5 A AEE

TN 38 °C . i BHIK T 60 g/L AHE A EE 40 g/L.
NH,H,PO, ¥k & 5.75 g/L. ¥s/n 60 mg/L 4E/E3 C %k
£, EHIRBER pH T 5.5, 75K ERED K 48 h, LL
2 Fopl o4 kL, Klebsiella pneumonia XJ-Li K177 2,3-
TR R WK 5 s, WEIE |, ki, W
R4 (ODegoo) 1 K % 24 h Bllik 8.12, 2 G5,
2,3- T IEMA RS AR A K R A, fl
Y CBER IR 5 5 4y 2.54 F1 4.66 g/L(EhAF1H). B
PR A 2508 5 AW (1R F T FEARALL, 19 36 h J5 9 [+
IYHAESEEE, O 2,3- T Rk ik 30.08 g/L, K1
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Fig.5 Batch fermentation for production of 2,3-butanediol with
Klebsiella pneumonia XJ-Li
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SERIN Ik 33.47 g/, 2,3- T 0l BE AL 2k 0.33 g/g.
4 £ #

(1) Klebsiella pneumonia XJ-Li ) 4] 25 b 5 ACKH
AR R WA 2,3- T I, 2 Bl iR F s EEAH 2,
ARG I R IS0 60 gfL HIZe AT 40 gl ACHE Tk
U5, 5.75 g/L NH,H,PO, A&, pH (H4ERF(E 5.5, 2,3-
TR RIS 19.24 gL

(2) WA R AR R I EAGIE SRR S R T e R
REFE. SN 60 mo/L 4EAFR C Il 2,3- T REE T R
15 44.3%, J5 33.47 g/L, 2,3- T —REXHBE 1AL %0k 0.33
a/g.
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Optimization of Cofermentation of Glucose and Xylose for Sythesis of 2,3-Butanediol

ZHANG Gen-lin*, DENG Hui*, LU Jian-jiang*, SUN Shou-ling*, LI Chun*?
(1. School of Chemistry and Chemical Engineering, Shihezi University, Shihezi, Xinjiang 832003, China;

2. School of Life Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The production conditions of 2,3-butanediol by Klebsiella pneumoniae XJ-Li from glucose and xylose were optimized, and
the regulation methods for 2,3-butanediol fermentation were also determined based on the metabolic features of hexose and pentose. The
results displayed that suitable culture conditions were defined as glucose of 60 g/L, xylose of 40 g/L, ammonium dihydrogen phosphate
of 5.75 g/L and pH of 5.5, and the concentration of 2,3-butanediol reached 19.24 g/L under the conditions when the strain was cultured at
38°C. The yield of 2,3-butanediol was increased by 16.4% after maintaining the pH about 5.5 in the fermentation process. And 60 mg/L
of vitamin C was added into medium to regulate the redox state of system, which made the yield of 2,3-butanediol improved by 44.3% of
2,3-butanediol fermentation. 33.47 g/L of 2,3-butanediol was obtained in batch fermentation for 48 h under optimum culture conditions.
Key words: 2,3-butanediol; glucose; xylose; Klebsiella pneumoniae



