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Effects of TCA Cycle Metabolism on the Acetic Acid Fermentation of Acetobacter pasteurianus

YIN Haisong'?, ZHANG Renkuan', CHANG Yangang', ZHENG Yu', WANG Min"*
(1. Key Laboratory of Industrial Fermentation Microbiology, Ministry of Education, College of Biotechnology,
Tianjin University of Science and Technology, Tianjin =~ 300457, China;
2. School of Bioengineering, Tianjin Modern Vocational Technology College, Tianjin ~ 300350, China)

Abstract: The most commonly used microorganism for acetic acid fermentation is Acetobacter pasteurianus. In this
investigaton, tricarboxylic acid cycle (TCA cycle) energy metabolism in Acetobacter pasteurianus was interfered by
adding acetic acid, TCA cycle inhibitors, and intermediate metabolites. The effects of energy metabolism on the cell growth
and acetic acid fermentation of Acetobacter pasteurianus were studied. Results showed that addition of 1% acetic acid
obviously strengthened intracellular TCA cycle energy metabolism. The expression levels of the key enzymes involved in
the intracellular TCA cycle were significantly up-regulated, and intracellular ATP concentration was increased by 125%
compared with that without adding acetic acid. TCA cycle energy metabolism was inhibited by adding TCA cycle inhibitors,
the cell growth and acetic acid concentration were significantly inhibited and bacterial biomass was reduced by 90% and
87%, respectively. Acetic acid concentration was reduced by 90% and 94%, respectively. Addition of 0.05% intermediates
metabolites (oxaloacetic acid, malic acid, and succinic acid) increased intracellular ATP concentration by 202%, 185% and
165%, respectively, suggesting significantly enhanced TCA cycle-coupled respiratory chain energy metabolism. Bacterial
biomass was increased by 92%, 106% and 104% respectively, and acetic acid concentration was increased by 30%, 33%
and 31%, respectively, after fermentation for 72 h. Our findings show that TCA cycle energy metabolism has a significant
impact on the bacterial growth and acetic acid production of Acetobacter pasteurianus and that strengthening TCA energy
metabolism has a positive effect on acetic acid fermentation.
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Fig.1  Effect of acetic acid on the growth of Acetobacter pasteurianus

ab =

T LRT AL, 5001 % 0 15 R R S 35 (e 3 R 4R 2R G
FIRT2 hinf, AEWR S ANISINER AR EL 3G N T 120% .

Fig.2  Effect of acetic acid concentrations on the intracellular ATP

concentration of Acetobacter pasteurianus
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Table1 Effect of acetic acid on the expression levels of the key enzymes
related to TCA cycle energy metabolism of Acetobacter pasteurianus
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