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Klebsiella pneumoniae REEFHF - 2, 3-T Z_EEHVITHR
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& E: X Klebsiella pneumoniae & BE4 - He A 77 2,3- T T THIEPHTST, I REMSEI 5 5 T A Rl X 5
FRRE PR TG E R IR, 45 R W], 243502 RIFIREE 2,3- T ZREMCR4, DAL I I 4o J 5 R A 7 i
LU A 2 A B i T 429% LA b, 35 FREE ORI IGO0 0 4 A R IR AN R, TR n R A B IR R A AR AR
FERA. TER TR TN SEIG K 56 h 452 KRR = o R AE =5 B 43 34 81.47 g/L F1 1.45 gi(L-h), 57

Wl R T 4 AT,

KA 23T W A R

HhESES: Q815 SCERARIRED: A
LW E

2,3- 1 % (2,3-Butanediol, 2,3-BD) & —Ff H B ()4,
TIORFIARIRRL, 2 N T T B i Rt
FRREATUREA, 2B 2,3-BD IRTE, HAE4A
RV Rk E MR (/SR SRy ) 1| O Rt 7/ 4 37 S
4277 2,3-BD A CATITEHAER I, R3RAS ik H
bR, ENAMRE S T TSR, 26 N PH AR
— Pk i T A [ (Klebsiella sp. LN145) LL TV 2 258
Tt R I R Al ik b o ] AT 268, 2,3-BD [k
PURIAE]T 84.0 g/L, FEIREEALFRILF|FIR F 91%,
FeAbd ik 1.8 gl(L-h). Zeng Z5UVRI P Y s FERIFSY
A XS AR (A, aerogenes) & 1 2,3-BD 54,
G B WILE R P R 4 1) S5 A WP IR RS 5 K49 1K) 2,3-BD
W i 96.0 /L. Yu Z5ER] ] Klebsiella pneumoniae 75
£ 113 g/L W H bRk B (2,3-BD+ L ABH). EARLL L
R FTAS =R BEARAR =, AR R AR D . H
A SCRRAR BRI Ui . 274 Rl H T A5 o T
PR P 2,3-BD, {HIRZ 74 2,3-BD Wk EHAN .

WXL RTE, P2 R RN
Wy, LRGN RE D AR A, JUILE SRR I
A, Wb, SRR AT A5 R By
10%~20%%5 K5 » A0 LB-2,1 Wi 84 12 10 22 3 SR,
I SR A 3 by — N A B R DA AT o sekte !
ORI 24 0 OB R IR A 7 LB i R R 1 S
Y ig, (BRI H LA 2,3-BD MR WIRIE . K
pneumoniae A 1% 477 2,3-BD A LRI I 22 Fhes 4 A st
WO OB R TR BEREIRAE. AMFALL K.
pneumoniae Jhy R, 18 i B S0 % 52 T A A Uk R s

gt H#A: 2008-09-22, f&[E HER: 2008-12-05

XEHS: 1009-606X(2009)01-0161-04

AP ST BRI 2.3-BD M, JHELE
B S5 58 T LABS Y SR 2,3-BD m]
fFHE.

2.1 LI
2.1.1 HHh

Klebsiella pneumoniae CICC 10011, & & HE Tk
Tl R A DR B oL,

2.1.2 iR Ak

B WTEE S PRSI L R 1 (w)
VISP SR CE RS S

ARy BRI R AEVE . . W $T

TE 5 H B8 TR B T I\ — 2 BLAG) 1) 4 6% il
[Novozymes EC 3.2.1.7, Jink#e 4 2.0 Ulg(% 4 TH)],
7E 55°C Jz pH 5.0 451F F/Kf# 12 h, 1592075 SO0 R 45
BTSRRI S0 TR 22, I8 M R A R /K v
HOBE IR EE, T 20 C A7 H.

2.1.3 Bk

P 557 5 W SCHR[16].

PR IR IR 3t 0 IR LLRAIR 23 ) Ay H b . bl
T 2 55 SR U ) (B 36 K AR, e h 5 2R
BT LR 1:4), SO B5 IR 43 3 R 2 2 K s R
ZE Rl 7K AR A ) SRR KR, LR BEIRIL A AHIR], 73
5 4 (g/L): (NH,),HPO, 6.0, KC1 1.8, EDTA 0.1,
MgSO,7H,0 0.6, FFi5R 0.21, FriEeh 0.294, fia
JL# FeS0,-7H,0 0.025, ZnCl, 0.075, MnCl,-4H,0 0.038.

Xof R PR 577 5 WSTR[ 6]
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RIS IR I« BRI b 34 = J% 22 5 At T o) 2
IR, AR FRIE RS> A (g/L):  (NH,),HPO, 24, KC1
1.8, EDTA 0.51, MgS0,-7H,0 0.6, /4% 0.21, Frikiig
i 0.294.

2.2 UR/RE5EE

pH HLH, 5L H#E KB H(BIOTECH-5BG, ifj{#
WA TREA IR A A, 721 066, iR
BEIRA, TEIRK AR, HARE > HTIU(SBA-50B, LI
BlEBe), SAMEE(GC-14B, HAHHA ).

2.3 LWHE
2.3.1 PRSI

¥ 2%(@) PR EH K. pneumoniae #EFMEISH 50
mL A RS FEFE ) 500 mL = f i, 78 37 °C R 190 r/min
PEIRKT TR 24 .

2.3.2 RFHHER IS5

AN LI AE 5 L H PRI P EAT, 26 & 1.5
L, #fhit 5%(¢), WL 37°C, $HidkE:m 300 rimin, @
<& 150 mL/min, F 5 mol/L NaOH 4] pH 1H A
6.0, MERRIEPHAREMCT 50 g/L B, #Mim 200 mL
368.20 g/L [RIAGFEK MR Xof AL rh i 8RR FE AR T 50
g/l I AN B [T 20, R TRILIEAT 56 h, gl
HUFE Syt
233 ik

JEJEURER ) DNS YRI5, A AR R FH A A 43
BRI 5 TR A2 AT K 650 nm T 1))/ %5 i (OD 1)
FoR, 2,3-BD. CARMHASE AR REERM, Ak
(¢5 mmx2 m)XEEL 4 Chromsorb 101, #1iF 190°C, ¥4k
= 5K A E 4 200°C, AN No, JitiE 50

mL/min, HERER 1oL, RHIAMREE &
3 HEREH®
3.1 RNERYEEEEF= 2, 3-BD

SR FH I 7K AR5 AT 2 4 3R B0 R IO AR 1l
SO A AR I SRR, AIFIE 1 S 88 T ARk
SRR B T2 7 2,3-BD (R 0L, [N 43 1) DA S8 |
R AR S R R 5 R OU I A (RS 4 00 7K A 8 6 7
55 0 (0 L A9) Ry B JR IR R TR I VE ST IR, BT R 93t
HERINT MR eE, SRWE 1R

i 1 /40, K. pneumoniae | FAS R B IE A A i
W) ER) R TR A SR IR 2 5 W Tl AP >4 2 > 2 i S R
BB A > SR R FH 6 26 B -5 SR U0 1 A T s S
T4 BEFI A 2 18], iR K. pneumoniae i %
BRI ) K TARI SR I B8 0. S bl K o - ZE AR AR
P RIRT A0 SFL R e 255 TR R0 S T 5 0 5 TR R
JEEH, IX AT BE S TS K AR B T 2 B R SR
A, B EHAEEER A RIERR . 44 Z A s,
IX e = I R ARE IR R R R T S e
TEH. %4505 CIRB MR g R —80 8 IES5E R
FHER PR RE BYAT42 R T™ SRR B R R R
I, ASTRE KRR ) R e A 77 LRI 7 5 12 1 )
PR A S A A =i, i FLIX RIS B )
IR (1 B2 v ofe e ) Sk A % 2OV R D R IR M
FT B (Actinobacillus succinogenes) % % A 7 3% 51 2 (1) 1T
FOR RN, 5 LA N CPIAH LG, SR K ARUR
BREARR AR L o wa . PRI A0 s A 7 o i B vy

F 1 NERRIRE AR & BEE = 2, 3-BD BY LA
Table 1 Comparison for the production of 2,3-BD from different carbon sources

Initial Final sugar

2,3-BD+acetoin Productivity of 2,3-BD+acetoin

Carbon source sugar (g/L) (L) oD 2,3-BD (g/L) (@) [o/(L)] s
Fructose 75.81 42.52+0.93  7.09+0.23 12.78+0.53 14.98+0.36 0.62 0.45
Glucose 69.20 18.85+0.10  7.82+0.23 19.46+0.85 23.17+1.35 0.97 0.46
Fructose and glucose 74.14 30.27+0.31  7.5940.12 18.01+0.41 20.18+0.35 0.84 0.46
Jerusalem artichoke slurry 76.52 2.03+0.16 8.46+0.31 33.55+1.69 36.12+0.21 151 0.49
Jerusalem artichoke powder 81.14 9.26+0.24 8.39+0.16 31.49+1.54 33.06+0.98 1.38 0.46

F 2 EHFEPYB TR LB 2, 3-BD BN
Table 2 Effects of trace elements in media on the production of 2,3-BD
Trace Initial Final sugar 2,3-BD+acetoin Productivity of

Carbon source element sugar (g/L) (g/L)g ob 2.3-BD (g/L) (g/L) 2,3-BD+acet0in)Eg/(L-h)]
Fructose and glucose Added 69.87 23.9340.16  7.75+0.25 18.84+1.30 21.1340.93 0.88
Fructose and glucose None 69.87 44.55+0.58  6.03+0.24 8.75+0.14 11.14+0.16 0.46
Jerusalem artichoke slurry Added 76.42 1.034£0.09 8.52+0.14  33.21+0.51 36.54+1.15 1.52
Jerusalem artichoke slurry None 76.42 1.99+0.13 8.68+0.16 32.7940.21 36.09+0.39 1.50
Jerusalem artichoke powder Added 81.14 9.26+0.24 8.39+0.16 31.49+1.54 33.06+0.98 1.38
Jerusalem artichoke powder None 81.14 8.71+0.27 8.41+0.59  31.22+1.25 33.25+1.32 1.39

3.2 ETTREX KBRS

M 1 AT LUR 45 A KRB IR I K T

2,3-BD B B, BRI HE SR TR FER P E e &
X364 R 2,3-BD FI5E2IR, RIS DA 26 4 -5 SR XU
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YRR B IR AR I, SEE0 45 sk 2 PR, ik
ATLAE Y, SRS S SR, i o =t
REFEMIRR, A IR L TG 25 I R A2 BRI, I s
BEWSAER D, AR 2,3-BD I SABMA A T
DLA = 5 B M B o 56 B /K S ok SR, te e 5%
WIS X R B AR AN, TEREE 240 )5, WS
AR 9)(2,3-BD 5 CARUH) ML S A 77 5 e A — 3
PINERZE RSB TR S AR SN AR M) el XU AT iy
T, BRMGTE 4% 4 R e A rh JE FR VR I o 2.
3.3 #tXimm AL = 2, 3-BD

DA 4 5 R I 1 15 10 4 W 7K AR A B st 3 Dt
BEAIRTLEIR N 169.30 g/L, KIEELFEF 43 HI7E 28 Fl
36 h A ik JEHR 5 0l 368.20 g/L 44 BBV 200
mL, iRl 1R, mERLLEH, fEREE 28 h i
2,3-BD Al LARGA M 2 Fgh £k %] 66.82 g/L. K
ILHEAT T 56 h, AR IZIL 24.16 g/L, 2,3-BD £k
fE4 64.49 g/L, 2,3-BD FIOARMAL ML FIoh 81.47
g/L, ARy 1.45 gl(L-h).
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Fig.1 Fed-batch fermentation for 2,3-BD production
using Jerusalem artichoke as carbon source

DA 5 5 by Bt n s 56 46 il 2 s, K
T 4] U R 2 B h 105.00 g/L, T8 56 h I I 8 ik bl
WP 27.03 g/L, 2,3-BD [WZGRE N 74.72 /L, 2,3-BD
AT A e R 2 R Yy 88.82 g/L, A=~ ok 1.59
g/(L-h).

TR RBET, T BN IR AR, 4
w1 T AR IR T AE Bl P RN O BR B2, 45
R, RUETEAFERBETRINT 2 RSB K - (BRI
200 mL)3L 400 mL, #I4AREERAFN 15 L, 24T
VIR FEWARRE s A 25 0 IR A b B RN I 7] A4 i 25
B, AR ARG AR DN F 58 S A TR I 7= A J3E
AP O SR A R IR 45 IR, SR L Z )
TN SR SR A R D O, TR A A R I A T

2,3-BD iSAFEAE— 2 IV 7).
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< i A 1 8
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Fig.2 Fed-batch fermentation for 2,3-BD production
using glucose as carbon source
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(1) % 5 K 4 2R 8 & R UF 1) Klebsiella
pneumoniae K417 2,3-BD (Y, Hr M FERIE
77 08 P k2 v AU R R A . SRR R A S
MU

(2) F7E b ST R G 38 58 AT RENS T A2 R e 5
B, ORI RO TR N O R, R R RN
SEAG T, RIWES6 h, R TR A P N A R
5k 81.47 g/L Rl 1.45 g/(L-hy, 57250 & T 4 SR AH 24
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Preliminary Study on Fermentative Production of 2,3-Butanediol from
Jerusalem artichoke Tubers by Klebsiella pneumoniae

SUN Li-hui, WANG Xu-dong, DAI Jian-ying, XIU Zhi-long

(Dept. Biosci. Biotechnol., Sch. Environ. Biolog. Sci. Technol., Dalian Univ. Technol., Dalian, Liaoning 116024, China)

Abstract: 2,3-Butanediol production from Jerusalem artichoke tubers by Klebsiella pneumoniae was investigated. Shaking flask cultures
were performed in order to study the effects of different carbon sources and trace elements on the fermentation of 2,3-BD. The results
showed that Jerusalem artichoke was an excellent carbon source for the production of 2,3-BD, which provided more than 42% higher
concentration and productivity of target products, compared with glucose used as carbon source. Moreover, there was no distinct
difference between added and none trace elements in the medium. The fed-batch fermentation results showed that the concentration and

productivity of target products from Jerusalem artichoke reached 81.47 g/L and 1.45 g/(L-h), respectively after 56 h fermentation, which
were close to that from glucose.

Key words: 2,3-butanediol; Jerusalem artichoke; fermentation



