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Abstract: [Objective] In order to improve the acetoin production efficiency by Bacillus sub-
tilis CCTCC M 208157. [Methods] The processes of acetoin fermentation were investigated
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under various pH conditions in a 7 L fermentor. [Results] The effects of pH on cell growth and

acetoin production showed that the optimum pH for acetoin production and cell growth were

4.5 and 5.5, respectively. Based on the above results, a two-stage pH control strategy was de-

veloped: the pH was controlled at 5.5 for the first 16 h, and then decreased to 4.5 for the re-

maining time. [Conclusion] With this optimized pH control strategy, the production of acetoin

had a significant improvement. Moreover, the production, conversion rate from glucose and

productivity of acetoin were achieved at 32.7 g/L, 0.41 g/g and 0.91 g/(L-h), respectively,
which were 41%, 42% and 69% higher than that from the strategy without pH control.
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Fig.1 Time course of batch fermentation of B. subtilis
CCTCC M 208157 in 7 L fermentor without pH control
process
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Fig. 2 Time course of batch fermentation in 7 L fermentor under various pH controlled processes by B. subtilis
CCTCC M 208157
7£: A: pH 6.0; B: pH 5.5; C: pH 5.0; D: pH 4.5. m: 4=4)ie; o R, A ZAHIA.
Note: A: pH 6.0; B: pH 5.5; C: pH 5.0; D: pH 4.5. m: Biomass; e: Residue sugar; A: Acetoin.
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Fig. 3 Time course of specific cell growth rate under
various pH controlled processes by B. subtilis CCTCC M
208157

Note: 1: pH 6.0; 2: pH 5.5; 3: pH 5.0; 4: pH 4.5.
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Fig. 4 Time course of specific acetoin formation rate
under various pH controlled processes by B. subtilis
CCTCC M 208157

Note: 1: pH 6.0; 2: pH 5.5; 3: pH 5.0; 4: pH 4.5.
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Fig. 5 Batch fermentation with pH shifted from 5.5 to

4.5 after 16 h in 7 L fermentor by B. subtilis CCTCC M
208157
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Table 1 Fermentation properties of acetoin fermentation in pH control strategy and natural pH

28 F4k pH PIBLAE ] pH®

Parameter Natural pH pH control
= 8.60 8.80
Biomass (g/L)
AR P 23.10 32.70
Acetoin production (g/L)
AR R 0.32 0.41
Acetoin yields on glucose (g/g)°
CABIRA: 5 0.53 0.91

Acetoin productivity [g/(L-h)]°

7E: % 0-16 h, pH 5.5; 16-72 h, pH 4.5; *: ZABIAAY ™ R=2 B 407 i (/L) FERI A (e/L); ¢ AR/ i =2 B i (g/L)/

KR (h).

Note: * 0—16 h, pH 5.5; 16-72 h, pH 4.5; ®: Acetoin yields on glucose=Acetoin production (g/L)/Glucose consumption (g/L); ¢ Ace-

toin productivity=Acetoin yields (g/L)/Time (h).
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