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Optimized Pyruvate Production Through Enhancing Torulop-
sis glabrata Process Performance
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Abstract: Based on kinetic parameters analysis, a 4-stage glucose-control strategy was used to optimize pyruvate production by
Torulopsis glabrata. At 0~18 h, 40 g/L glucose was fed to get a higher specific growth rate, and then glucose was quickly fed to the
fermentation broth at 19~25 h to achieve the maximum dry cell concentration and to redirect the carbon flux from cell growth to
pyruvate formation. At 26~63 h, a highest pyruvate yield (0.71 g/g) was achieved through maintaining glucose at 33.4 g/L by a sin-
gular control strategy. After 64 h, pyruvate fermentation was continued as batch process. A high concentration (83.1 g/L), yield
(0.621 g/g) and productivity (1.00 g/(L-h)) of pyruvate were achieved by applying this strategy, which were 21.3%, 21.6% and 29.9%
higher than that of the batch process.
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Table 1 Estimation value of Kinetics model parameters of pyruvate fermentation
Parameters Hinax X ax K; o B K, K; Yx Y, m
Values 0.16 15.88 98.32 4.41 0.16 26.12 42.59 0.58 0.96 0.010
95% Confidence  (0.148, (14.29, (89.13, 4.21, (0.145, (25.01, (40.19, 0.57, (0.92, (0.006,
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Fig. 2 Comparison between the experimental data and the model prediction
V X; O S; +P; ----Model value. Initial glucose: (A) 40 g/L; (B) 80 g/L; (C) 120 g/L; (D) 160 g/L
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Fig. 4 Comparison of batch culture (A) and fed-batch culture (B) based on kinetic model
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Table 2 Comparison of batch culture and model based culture

Parameters Batch culture (A) Model based culture (B) (B/A-1)x100%
Initial glucose concentration/(g/L) 138.7 42.5
Residual glucose concentration/(g/L) 19.8 3.6
Total consumed glucose/(g/L) 118.9 135.1
Culture time/h 88 83
Maximum dry cell weight/(g/L) 14.5 18.1 24.8%
Maximum pyruvate concentration/(g/L) 68.5 83.1 21.3%
Average specific growth rate (u)/(h™") 0.048 0.059 22.9%
Average glucose consumption rate/[(g/(L-h)] 1.35 1.63 20.7%
Cell productivity/[g/(L-h)] 0.16 0.22 37.5%
Pyruvate productivity/[g/(L-h)] 0.77 1.00 29.8%
Cell yield on glucose/(g/g) 0.10 0.13 30%
Pyruvate yield on glucose/(g/g) 0.51 0.62 21.5%
Pyruvate yield on cell/(g/g) 5.07 4.86 -4.1%
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