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obtained from biodiesel synthesis. Important variables for 2,3-BD fermentation, pH and dissolved oxygen, were studied.
When pH was maintained constant, the yield of 2,3-BD was inhibited. The highest 2,3-BD yields were achieved by
fermentation without any pH control with an optimized initial pH 6.5. Batch fermentative production of 2,3-BD by
B. amyloliquefaciens was investigated using various oxygen supply methods by changing agitation speed. Based on the
analysis of three kinetic parameters including specific cell growth rate (u), specific glucose consumption rate (qs) and
specific 2,3-BD formation rate (q,), a three-stage agitation speed control strategy was proposed, aimed at achieving high
concentration, high yield and high productivity of 2,3-BD. Maximum concentration of 2,3-BD reached 38.1 g/L, with the
productivity of 1.06 g/(L-h), which were 14.8% and 63.1% over the best results from constant agitation speeds. In a pulse
fed-batch fermentation, 2,3-BD concentration and productivity were significantly improved to 71.2 g/L and 0.99 g/(L-h),
respectively. To our knowledge, these results were the highest for 2,3-BD production from biodiesel-derived glycerol.

Keywords: Bacillus amyloliquefaciens, biodiesel-derived glycerol, pH, three-stage control strategy, fed-batch, 2,3-butanediol

AW REVEATE AT A BE IR, A R RE TR AL 1.2 A%
YA AR AR B 2, 3-T AR S —FhaAE R 1.2.1 EFHHE

BRI S G, TR
REVR . BR8P T A7 ok TR I JRUR) & i
A 2,3-T UG T RTINS BT s AR,

SR 2,3- 1" WA o T i 5% SRR A Jg a3
TE A VLB B AR RWE BT Ay S5 A e AR 7 2,3- T
B EL AT AR 1 2 R w3 O ) PR I A 2 7 2 4 e
AR, 2077 10% MR~ 9 HmY, Kaxst
RELH i 5 A6 S T B (L 7, AR T R
e sk /N RGBT N | 7 S S (NN}
Klebsiella pneumoniae BEF|H H A= 2,3-T —
BB (H A K R = 1,3-T0 R, SR N =
WG 8L B etk A, Hiz A B W7 20W
P, ARFFA Tl Ak e 2B 7= i BR P fRve s 20
#T 7 Bacillus amyloliquefaciens & # 55 [ FDA 1A 7]
N7 N 7 S 7 N A 7ol S
B. amyloliquefaciens & [k H il A= 7 2,3- T R
A R THT S

1 HHE57*®

1.1 B
B. amyloliquefaciens B10-127, i AR#F5T % i

I,

P33T (g/L) . Hi%IHE 20, AR 10,
FEREHS 5, NaCl 10, F4R pH {H.

Kl (g/L): MH I 100, FKIK 20,
BEREE 5, APRERREE 3, KoHPO, 4, FrEERR 5,
MgS0,4 0.2, FeSO,-7H,0 0.01, #J4h pH 6.0,

R W B S IR A IR A R, F =Sy
(W/W): 88%H M, 0.5% K47, 0.2%H i, 10%7K
1.2.2 ¥EFFBE

RS AL o 200 pL ¥ VR R I Y T T 3R T
10 mL Fi 785383, 37 °C 160 r/min }53% 16 h.

PR R WL W TG AL A % 4%
(V)RR B 4 50 mL AR B = 21
250 mL = ffjfiH, 37 C. 160 r/min FEREGFE

RERER S . S LORBEME, BEW i 2.5 L,
R 4% (VIV); KEES AT : A5 0.33 vwm,
KRB 37 °C; WA BERS, K H 0 A Wb
BHE : 500 g/600 mL; SRk rhi ik mE, AEK
T 14 PRBAER , H e A 58 S B 2045 1k
R
1.2.3 Sl

AR LU T H(DCW)RR, 7= W) FIR Pk i
o I el FH 2 O AR i i, ELR 9k DL SRS T

cjb@im.ac.cn



1862 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech December 25,2013  Vol.29 No.12

2 BRI

2.1 FEHMI 2,3-T ZELAEFIE

PLAlH R Sy o B %%@T*ﬁﬁ?m%&;%
15 2,3-T ZBR B B LR - 01 aa TR
Mgm,ﬁ%m@lﬁm,kﬁéoMﬁ,@%ﬂ
FHHLH I Fn 26 H i A R HEA —FE, 3N AE T
i 36.7 g/L F 38.6 g/L; 53 AME AR A A Bl A A
6], JfH 2,3-T @™ m#0AE 13 o/L A4, Mt
Al %0, B. amyloliquefaciens fE B 42 LUK H il )
RIEHET™ 2,3-T

157 MEMDCW [J23-BD [ ]Glycerol

.
N

12 ~

Titer (g/L)

THh- R

Pure glycerol

Crude glycerol

Bl FRZEERHMX 2,3-T 2B A BENEND
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Time profiles of pH changes and products

Conditions Initial pH Glycerol consumption (g/L) DCW (g/L) 2,3-BD (g/L) 2,3-BD productivity (g/(L-h))
- 5.5 50+3 7.05+£0.23 20.7+1.3 0.41£0.03
" 6.5 61 +4 7.32 +£0.25 243+£1.5 0.49 £ 0.03
controlled
7.5 56+3 7.19 £0.21 232+14 0.47 £ 0.03
- 5.5 66 + 4 7.63 +£0.27 26.8+1.3 0.54 £0.03
8 6.5 80+ 4 7942031  331%16 0.66 = 0.03
non-controlled
7.5 78 £ 4 7.91 +£0.22 322+1.6 0.64 +0.03
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Fig. 3 Comparison of kinetic parameters in 2,3-BD fermentation at different agitation speed.

2 BEBRITFIREST 23-T ZEABRNZIT
Table 2 2,3-BD production at different agitation speed

Agitation speed (r/min) Time (h) DCW (g/L) Acetoin (g/L) 2,3-BD (g/L) Yield (g/g) Productivity (g/(L-h))
300 66 + 2 6.5+0.25 9.21 +£0.32 30.2 +1.53 0.30 £ 0.01 0.46 £ 0.02
350 51+2 7.7+0.27 8.71 £0.27 332+ 1.84 0.33 £ 0.01 0.65 +0.02
400 42 +£2 8.9 +0.30 17.6 £ 0.59 23.7+1.26 0.24 +0.01 0.56 £ 0.01
Three-stage 36+ 1 8.5+ 0.20 4.75+0.21 38.1+1.92 0.38 £ 0.01 1.06 £ 0.02
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