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Application of a pH feedback-controlled substrate feeding
method in glutamic acid fermentation
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Abstract: A novel method based on pH value was proposed to simplify the substrate feeding method for glutamic acid
fermentation. The linear relationship between the consumption amounts of ammonia (x) and that of glucose (y) was established
(y=7.4744x, R?=0.9989) which could be used as the ratio of the amount of ammonia and that of glucose in the feeding broth. Thus the
concentration of glucose could be controlled through the adjustment of pH automatically. In the glutamic acid fermentation using the
pH feedback-controlled glucose feeding method, the glucose concentration in fermentation broth was maintained between 12 and 21
g/L. Compare with the constant glucose concentration feeding method, the glucose conversion rate and glutamic acid productivity
increased by 9.06% and 17.5% respectively, when the pH feedback-controlled glucose feeding method was employed, and
fermentation period was shorten above 2 h.
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Fig. 1 Relationship between the consumption amounts of
ammonia and glucose in 3 batches fermentation.
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Fig. 2 Effect of glucose-fed methods on glucose concentration. (A) Constant glucose concentration fed-batch method. (B) pH
feedback-controlled substrate feeding method. The first arrow indicates the start of glucose addition and the second arrow stands for

the end of glucose feeding.

Journals.im.ac.cn



5255 E T pH B SRR P 1 48 SRR R T 1461
A 140 B 140
617 A A//‘ S | e

~ 120 ~ 120

= S|

= 100 = 100

2 Z

s =

£ 80 2 80

3 3

< £

3 60 l S 60

£ —a— The first batch 3 —a— The first batch

£ 40 —8— The second batch g 40 —e— The second batch

= L —4— The third batch ':r: L —— The third batch

ida) 4

A L

0 N L L | L | L | L | . | 0 T L ) L 1 J
5 10 15 20 25 30 35 5 10 15 20 25 30
¢ (h) t(h)

3 AR A REIRE R

Fig. 3 Effect of glucose-fed methods on glutamic acid concentration. (A) Constant glucose concentration fed-batch method. (B) pH
feedback-controlled substrate feeding method. The first arrow indicates the start of glucose addition and the second arrow stands for

the end of glucose feeding.
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Fig. 4 Effect of glucose-fed methods on conversion rate. (A) Constant glucose concentration fed-batch method. (B) pH

feedback-controlled substrate feeding method. The first arrow indicates the start of glucose addition and the second arrow stands for

the end of glucose feeding.
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Table 2 Results of fermentation experiment under two kind of glucose-fed methods

Glucose-fed method

Constant glucose concentration
fed-batch method

pH feedback-controlled substrate
feeding method

Glutamate production (g/L) 130 116
Amount of sugar (g/L) 271.3 237.4
Conversion rate (%) 47.91 48.86
Residual glucose concentration (g/L) 20 13
Lactic acid production (g/L) 4.2 7.0
Fermentation period (h) 30 34
Production rate(g/(L-h)) 4.96 3.83

124 129 128 126
257.1 240.0 240.8 246.1
48.23 53.76 53.16 51.21

15 7 9 21

3.2 4.2 2.8 2.6

30 28 26 27
5.09 5.34 5.70 5.18
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