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Abstract: The aim of this study was to improve the 2-keto-L-gulonic acid (2-KLG) production efficiency by Ketogulonicigenium
vulgare and Bacillus megaterium by using multi-stage pH control strategy. The effect of pH on the cell growths and 2-KLG
production showed that the optimum pH for K. vulgare and B. megaterium cell growth were 6.0 and 8.0, respectively, while the
optimum pH for 2-KLG production was 7.0. Based on the above results, we developed a three-stage pH control strategy: the pH was
kept at 8.0 during the first 8 h, then decreased to 6.0 for the following 12 h, and maintained at 7.0 to the end of fermentation. With this
strategy, the titer, productivity of 2-KLG and L-sorbose consumption rate were achieved at 77.3 g/L, 1.38 g/(L‘h) and 1.42 g/(L-h),
respectively, which were 9.7%, 33.2% and 25.7% higher than the corresponding values of the single pH (pH 7.0) control model.
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WRIRES 1, BRIREE 0.2, BEIR —Z8 1; BUIE 20 (RHm
B33k, ERE 1L, pH6.7~7.0, 121°CKH 15 min,

KB R (g/L): L-InA4HE 80, FRFE 12, Bk
B2 5, WREREE 0.1, BERR AN 1, FKHK 5, &
AKZE 1L, pH6.7~7.0, 121°CKH 15 min,
1.3 EFREH

H K. vulgare K5 3% 4 TR A FD 2 W AR 55
FREH T 30°C L 200 r/min 8555 32 h 5, AR
109% W3R R T2 15 L R RN 3L A&
FEfE 3R 72 h, BRI 400 t/min, EAEN
1.5 L/min, pH 43l 7#E 5.0, 6.0, 7.0, 8.0,
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WL 109 HYHEFD EHHERD T4 1.5 L R BESE IR 20
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18 h Ji , #RBUR B 10% F R B3R T26H 15 L
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1.4 9DWAHE

2-KLG Fl L- LB A 2 F HPLC 70 #r . A
FES W SIAL 10 FH5RRE, 0.45 pum JERETUE .
Agilent 1100 system, BioRad 2% H] Aminex HPX-87H
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P : 0.6 mL/min; #EFERE: S pL; AR 2T
FEAGI 2

200 e I SR R I BRTR00 - B R R 223
BERRRE, A MIRTEEOR , FEIMBE R o A

WERRLALTS /7. 16 10 mL %5 2% L-1L B4 i
MR S T AN-BEIR A A v (pH 43518 5.0, 6.0,
7.0, 8.0) H, MIA—ERM K. vulgare Zfifl, il
LY EL N 1x10° CFU/mL AR 140 R, 30°CHR
¥R Lh, SCRIZOE O, ] HPLC B 2-KLG
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Fig. 1 Effect of pH on the K. vulgare growth. curve 1: pH 5.0;
curve 2: pH 6.0; curve 3: pH 7.0; curve 4: pH 8.0.
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Fig. 2 Effect of pH on the B. megaterium growth (A) and

the sporulation (B). curve 1: pH 5.0; curve 2: pH 6.0; curve 3:
pH 7.0; curve 4: pH 8.0.
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Fig. 3 Effect of pH on conversion ability of K. vulgare.

Fermentation properties of 2-KLG fermentation in constant pH 7.0 and in pH control by stages

Control strategy

Parameter Change (%) (B/A—1)x100%
pH 7.0 (A) Control by stages (B)
Culture time (h) 68 56 -17.7
Maximum concentration of K. vulgare (CFU/mL) 1.28E+09+1.5E+08 1.76E+09+1.1E+08 37.3
L-sorbose consumption (g/L) 76.8+1.4 79.5+2.1 3.5
Concentration of 2-KLG (g/L) 70.4+2.4 77.3+1.6 9.7
L-sorbose consumption rate (g/(L-h)) 1.13+0.02 1.42+0.04 25.7
2-KLG yield on L-sorbose (g/g) 0.92+0.03 0.97+0.02 5.4
2-KLG production intensity (g/(L-h)) 1.04+0.04 1.38+0.03 33.2
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Fig. 4 Comparison of time courses between three-staged pH strategy (T) and constant pH strategy (C). (A) B. megaterium. (B) K.

vulgare. (C) 2-KLG. (D) L-sorbose consumption.
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