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Optimization of L. + -Lactic Acid Fermentation by Rhizopus oryzae R1021
by Metabolic Flux Analysis

BAI Dong-mei! 2 FU Wei-ming! ~ ZHAO Xue-ming!  DAI Hai-xia'  Li Xin-gang® XU Shi-min?
1. School of Chemical Engineering & Technology Tianjin University Tianjin 300072 China 2. National Engineer-
ing Research Center for Distillation Technology Tianjin University Tianjin 300072 China

Abstract A detailed flux analysis of glucose metabolism for L. + -lactic acid production by filamen-
tous fungus Rhizopus oryzae R1021 was carried out. On the basis of metabolic mechanism of Rhizo-
pus oryzae a complete metabolic network of Rhizopus oryzae was constructed including glycolytic
pathway tricarboxylic acid cycle and the pathways to synthesize various kinds of precursors such as
animo acids and nucleic acids. The uptake and production rates of glucose biomass L + -lactate
malate fumarate ethanol O, and CO, were measured and fluxes through the metabolic network of
Rhizopus oryzae were estimated by using these known experiment data. Based on the flux analysis of
this system the metabolic flux distributions were shown for different conditions. The results showed
that the optimal NH;NO; concentration and aeration rate were 2 g L and 2 L min respectively. The
theoretic yield of L + -lactic acid was 98.2% by model optimization calculation.

Key words Rhizopus oryzae 1 + -lactic acid fermentation metabolic flux analysis
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