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Optimization of Fermentation Conditions for Efficient Production of Lactic Acid from
Corn Starch by Rhizopus oryzae
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Abstract: The fermentation conditions of lactic acid produced from corn starch by Rhizopus oryzae were investigated. Rhizopus
oryzae HB12 was newly isolated from soil samples. Based on single factor and orthogonal tests, the optimal fermentation medium
was composed of 140 g/L corn starch, 2 g/L NH4Cl, 0.3 g/L KH2PO4, 0.3 g/L MgSO4+7H:0, 0.05 g/L ZnS0O4+7H-0 and
80 g/L CaCO:s. The optimal fermentation conditions were 2.5 X 10%spores in 50 mL of medium cultured at 35 “C, 200 r/min shaking
for 108 h in 250 mL flask. Under the optimal fermentation conditions, the yield of lactic acid produced from corn starch was up
to 104.9 g/L with a conversion of 74.9%. The volumetric production rate was up to 0.97 g/(L « h), which revealed 49.4%
enhancement compared with the original conditions. Therefore, Rhizopus oryzae HB12 can effectively utilize inexpensive corn
starch for the production of lactic acid, which will have good prospect for industrial application.
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Table 1 Effect of carbon source on the yield of lactic acid produced by
Rhizopus oryzae HB12
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Table 2 Effect of corn starch concentration on the yield of lactic acid
produced by Rhizopus oryzae HB12
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Table 3 Effect of nitrogen source on the yield of lactic acid produced
by Rhizopus oryzae HB12
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Fig.1 Effect of NH.CI concentration on the yield of lactic acid
produced by Rhizopus oryzae HB12
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Table 4 Effect of CaCOs concentration on the yield of lactic acid
produced by Rhizopus oryzae HB12

BRI i IR BE I (g/L) FLER /(L) et 1%
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Table 5 Results and analysis of orthogonal tests for inorganic ions
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Table 6 Effect of temperature on the yield of lactic acid produced by
Rhizopus oryzae HB12

Wz /°C FURR™ H /(g/L) A& 1%
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Fig.2 Effect of inoculum concentration on the yield of lactic acid
produced by Rhizopus oryzae HB12
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Table 7 Effect of medium volume on the yield of lactic acid
produced by Rhizopus oryzae HB12

B fmL FLH i /(g/L) AL 1%
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40 91.6 +1.3 65.5
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70 83.9 0.2 59.9
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Fig.3 Time producing course of lactic acid from corn starch by
Rhizopus oryzae HB12
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