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 OE: A SHATMRMEAFE (CIREARILBE RS TARGIK) KBA T 23-T 2B fk AT T 1ER, HF
K. pneumonia HR521 LDH (LER AR EZ T 1dhA K BARSIR) BA R4 R B, @i 3R T 24 B3
A 2M -, RACEIERAMARA: F A 90 g/L, (NH,),HPO,3 g/L, =X (CLSP)6g/L, TEA4H 5g/L, KCI
0.4 g/L, MgS0,0.1 g/L, FeSO,7H,0 0.02 g/L, MnSO,40.01 g/L. FEMKA)E 49K B3E itk P #EATRARL B, 24 h A BT
1848 Fa 2,3-T ZBE 69 4R 37.46 g/L, HARMKALHTHE AT 10 g/L, 2,3-T B3 /35K 3] T FHE4 90.53%, 47~
3BJE 1.56 g/(L-h), AN RE| & FHIBRGER, FTERR T LT T Z 6 A .
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Comparison of 2,3-butanediol production by several strains
and optimization of the fermentation medium
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Abstract: Five Klebsiella pneumonia strains (including two strains whose genes for lactic acid were knocked out) were used to
produce 2,3-butanediol, in which K. pneumonia HR521 LDH (gene for lactic acid was knocked out) was the best for the production,
and then the fermentation medium was optimized by orthogonal design. The optimum compositions were as follows: glucose 90 g/L,
(NHy4),HPO,43 g/L, CLSP 6 g/L, sodium acetate 5 g/L, KC1 0.4 g/L, MgSO,4 0.1 g/L, FeSO47H,0 0.02 g/L, MnSO, 0.01 g/L. Under
the above conditions, final concentration of acetone and 2,3-butanediol could reach 37.46 g/L, 10 g/L higher than that under the
initial conditions, the yield was 90.53% of the theory, and the productivity was 1.5 g/(L-h), and no lactic acid was detected, which

could be benefit for the downstream processing and industrial application.
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43 B g2 D-(-)-2,3- T ZBE . L-(+)-2,3- T Z [ Al
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JZM T Bah . SRR s iR A S,
AR T EE S EY, A S0 LUE
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YT 23- T ZREATZNH, 354k B R A2
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1.1 Bk

S FH v B A R 2 K108 Klebsiella pneumoniae 5
B, R AR A A T AR N AR 2 WF 58 BT 23 B DR,
a4 A K. pneumoniae ACO1, K. pneumonia
HR521, K. pneumonia HR521 LDH (32 & &
A IdhA BERBR), K. pneumonia HR526,
K. pneumonia HR526 LDH (FLER A Miigte i i3
ldhA YEREER)

LR IER R FHR A HE: £ K pneumonia
HR521 1 HR526 154 g fE 7= i fi rp 2= AR 5L
SYULBRIR, AHTH R R R R AU ST AR
TERE, efill, AR, D BIFLIR Y &, lad
SR D BLFLR 10 OB R IR BE D ldh A RT LA R R AR
FLRR R 8, $em HA - i, BRI
T, B4, Lh K. pneumonia HR521 BY 526 &L DNA
KR, IEmGIMFSN 5-GGAATTCACGGTTG
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CGAACGGTATGTA-3', 5| ¥ F5HN 5'-GCTC
TAGAAGTGGTCTCCGAAATGCTGA-3' (5|45 %
HL & EcoR 1 il Xba T FRAEIEBFDIfL 87), 4T PCR
CRAEMEA L) P HGKAS 1dhA &5 36 K% PCR
ARAFHY IdhA FB5y FEH %4 5] pMD18-T simple #5{4
JkL, 34T pMD-Idh BRI o G TR, SR
JE i EcoR 1 Hl Xba 1 #E47WLAGY), FRASH) IdhA F
A Fr B H23) pGPCm [ A#AK 133119 pGPCm-Idh
fdi Rl S A S E. coli SM10 WS E AR . I
WA EAENIMAYS K pneumonia HR521 1§ 526 #E47
AL, R ATE CkA pGPCm-Idh) Fl
B CEH K. pneumonia HR521 B 526) R0
AR B I E A K. pneumonia HR521 B, 526 LDH.,
1.2 EFEMEFHZE

AT B 75 BRI B SR AR RN B R T S R
SCHR[13].

R SR I (g/L): H%PE 70, EAKIK (CSLP)
8, (NH4),HPO, 5, Jo/KLFR4EN 3, KC10.4, MgSO,
0.1, FeSO,47H,0 0.02, MnS0, 0.01, pH 7.0, 115 C
K 15 min,

BB FRAAE . 47 2% W B Fp BB Tl 7 VR 422
FN%EAT 100 mL K EEEE SR ALY 250 mL B, H
JEWFET 37 CHEIRIESFE, %3 150 r/min,

1.3 #WA®

YR E (DCW): T 7228 06
THEP A 600 nm FilE , HR4E T E 5 ODgoo XF R Y
R R

) B AR =y ke - & TR AR
i SHIMADZU = 808 A (3% (H A S HEA FDD, &
%415 Aminex resin-based 87H #:, #FI& 65 C, i
AN 0.005 mol/L H,SOy4, Jii# 0.8 mL/min, £l
% A CTO.10vp Hrtrn 2R 2%, #EFEEN 20 pl.
14 EFEMEERREZIT

R Lo(3%) IEACRGHELR, B2 T H%hE .
CSLP., (NH,),HPO, il Z R fh e & X & e P e 19 5%
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23 BMIEFERIE

e IOCAL I R e s SR AL AT K. pneumonia
HR521 LDH & B = 2,3-T i, 3Lk A7 3 41F17,
24 h RS 3 P, BRI 2k B AR
LRI T 10 g/L, Ak EET R R ik 5
THISIE R 90.53% , A7 iR E 1.56 g/(L-h), Kl
ABIFLRI AR, FEREY R O, FT 0
Je HEEL

F1 SHRBRRARMRTEREE 2,3-T ZEM LK
Table 1 Comparison of 5 different K. pneumonia strains to produce 2,3-butanediol
Strains Initial glucose Residual glucose Succinic acid Lactic acid Acetoin+2,3-butanediol Ethanol
(g/L) (g/L) (g/L) (g/L) (g/L) (g/L)

ACO1 70+2 20.22+1.21 0.53+0.11 3.82+0.52 15.19+0.58 3.83+0.53
HR521 70£2 16.56+1.12 0.68+0.12 3.53+0.53 18.41+0.8 5.51+0.82
HR521 LDH 70£2 0.00 0.93+0.15 0.00 27.20£1.12 7.31£1.10
HR526 70+2 18.34+1.00 0.85+0.14 4.08+0.59 15.68+1.02 3.52+0.52
HR526 LDH 70+2 0.00 1.25+0.18 0.00 25.51+1.09 9.21+1.00

# 2 K pneumonia HR521 LDH 2,3-T “EEA B EX AL R
Table 2 2,3-Butanediol fermentation with K. pneumonia HR521 LDH on orthogonal design

Number Glucose (g/L) CSLP (g/L) (NH4),HPO, (g/L) Sodium acetate (g/L)  Acetoin+2,3-butanediol (g/L)
1 70 4 1 3 23.53
2 70 6 3 5 27.38
3 70 8 5 7 24.66
4 90 4 3 7 33.22
5 90 6 5 3 32.48
6 90 8 1 5 32.93
7 110 4 5 5 30.25
8 110 6 1 7 31.85
9 110 8 3 3 32.45

K, 25.190 29.000 29.437 29.487
K 32.877 30.570 31.017 30.187
Ks 31.517 30.013 29.130 29.910
R 7.687 1.570 1.887 0.700

K, The average of the concentration of acetoin+2,3-butandediol in same level n of the factors (n=1,2,3); R=Kmnax—Kmin-

© ER SR TR T R A R Chee ) T

http://journals. im. ac. cn



492 ISSN1000-3061 CN11-1998/Q Chin J Biotech March 25, 2011 Vol.27 No.3

36 f
34t

32t />~

70 90 110 4 6 8 1 3 5 3 5 7
Sodiurn

Glucose (g/L) CLSP (g/L) (NH,),HPO, (g/L) Acetate (g/L)

& 1 TREEEEZWA M

Fig. 1 Effect curves of the factors on orthogonal design.

%= 3 K. pneumoniae HR521 LDH i {Li5FF E A B
Table 3 2,3-Butanediol fermentation by K. pneumoniae HR521 LDH on the optimized medium

Strains Initial glucose Residual glucose Succinic acid Lactic acid Acetoin+2,3-butanediol Ethanol
(g/'L) (gL (g/'h) (g/'L) (g/'L) (g/'L)
HR521 LDH 89.11+0.73 6.35+0.43 0.93+£0.15 0 37.46 £0.32 9.24+0.38
3 %%} a review. Bioresource Technol, 1995, 51(2/3): 103—109.
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