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Fig.1 Dissolved oxygen concentrations
under different agitation rates
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Table 1 Parameters of batch fermentation under different agitation rates

Agitation rate/ r/min

Parameters

200 250 300 350
Initial glucose concentration/ g/L 28.2 27.4 28.6 27.2
Residual glucose concentration/ g/L 0.3 0.4 0.3 0.2
Dry cell weight/ g/L 12.6 14.1 15.2 14.0
Glutathione production/ mg/L 250 292 312 285
Intracellular glutathione content/ % 2.1 2.2 2.2 2.1
Average specific glucose consumption rate/ h~! 0.34 0.33 0.32 0.32
Average specific growth rate/ h~! 0.17 0.16 0.16 0.20
Average specific glutathione production rate/ mg/g h~! 1.8 2.0 2.2 1.9
Biomass yield on glucose/ g/g 0.45 0.53 0.54 0.52
Glutathione yield on glucose/ mg/g 9.0 10.8 11.0 10.6
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Table 2 Kinetic parameters of glutathione batch fermentation under different pH
- Cell growth GSH production
b Xow/ L Ak A K/ gL R ol mg/g B/ mglg R
4.0 14.07 0.518 17.09 0.998 10.18 0.383 0.901
4.5 14.47 0.519 19.24 0.996 12.04 0.119 0.888
5.0 15.70 0.490 14.97 0.998 11.47 0.106 0.946
5.5 15.22 0.485 31.40 0.998 9.98 0.716 0.975
6.0 14.69 0.474 33.77 0.998 9.99 0.659 0.920
6.5 15.10 0.409 17.73 0.998 7.77 0.772 0.875
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Effects of Dissolved Oxygen and pH on Candida utilis Batch Fermentation of Glutathione

WEI Gong-Yuan' > LI Yin' > DU Guo-Cheng® CHEN Jian' **
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Abstract The effects of dissolved oxygen DO and pH on glutathione batch fermentation by Candida utilis WSH-02-08 in a 7
liters stirred fermentor were investigated. It was shown that DO concentration is an important factor in glutathione production.
With the initial glucose concentration of 30 g/L. and a 5 1/min air flow rate and the agitation rate less than 250 r/min the DO
concentration was not sufficient to satisfy the oxygen requirement during the fermentation. With an agitation rate of more than 300
r/min the cell growth and glutathione production were enhanced significantly = with the dry cell mass and glutathione production
were 20% and 25% higher than that at 200 v/min. When C. wtilis WSH 02-08 was cultivated in a batch process without pH
control cell growth and glutathione production were inhibited likely due to a dramatic decrease in the pH. Intracellular gluta-
thione leakages were observed when the pH was 1.5 or less. To assess the effect of pH on glutathione production six batch pro-
cesses controlled at pH4.0 4.5 5.0 5.5 6.0 and 6.5 were conducted. The yield was highest at pH 5.5 when the dry cell
mass and yield were 27 % and 95% respectively higher than fermentation without pH control. The maximal intracellular glutathi-
one content 2.15% was also achieved at the pH. To improve our understandings on the effect of pH on the batch glutathione
production a modified Logistic equation and Luedeking-Piret equation were used to simulate cell growth and glutathione produc-
tion respectively under different pH. Based on the parameters obtained by the nonlinear estimation kinetic analysis was per-
formed to elucidate the effect of pH on the batch glutathione production. The process controlled at pH 5.5 was proven to be the

best due to the higher value of K; substrate inhibitory constant in the Logistic equation  lower value of a and higher value of 8

slope and intercept in the Luedeking-Piret equation respectively .
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