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(Klebsiella pneumoniae M5al).

BE RIS P 4557 7510 L SCHR6].
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Table 1 Substrate consumption and product formation under different fermentation conditions
Condition Glycerol Product (mmol/L) Dry weight Yrpo
consumption (mmol/L) Succinate Lactate Acetate PDO  2,3-Butanediol Ethanol (g/L) (mmol/mol)
Anaerobic 57.1 0.3 33 Not detected ~ 12.5 3.5 6.4 0.85 218
Micro-aerobic 71.1 0.1 3.0 Not detected ~ 16.0 3.7 10.3 1.00 2221
Aerobic 28.3 Not detected  Not detected 1.5 1.1 0.6 Not detected 1.38 38
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Fig.2 Effect of oxygen on the key enzymes of PDO biosynthesis
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Effect of Oxygen on the Metabolism of Klebsiella pneumoniae in 1,3-Propanediol Fermentation

LIN Ri-hui, LIU Hong-juan, SUN Yan, HAO Jian, CHENG Ke-ke, LIU De-hua

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Effect of oxygen on the metabolism of Klebsiella pneumoniae was studied. The results indicated that 1,3-propanediol (PDO)
could be produced under both aerobic and anaerobic conditions. As 4 h fermentation was carried out with initial glycerol concentration of
20 g/L, only 1.1 mmol/L PDO was produced in aerobic fermentation. However, PDO concentration reached 16 mmol/L under
micro-aerobic condition, which was 1.28 fold to that of anaerobic condition. The activities of glycerol dehydrogenase, glycerol
dehydratase and 1,3-propanediol oxidoreductase were 7.28, 1.14 and 0.52 U/mg protein respectively under micro-aerobic condition,
which were higher than those under aerobic or anaerobic condition. The concentration of NADH (reduced B — Nicotinamide Adenine
Dinucleotide) was also affected by oxygen. It was 3.78 and 3.72 pmol/g (DCW) in anaerobic and micro-aerobic fermentations. However,
it was only 0.85 pmol/g (DCW) when aerobic fermentation was applied.
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