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Kinetics of Biodegradation of Omethoate by Aspergillus in Fed—Batch Reactor
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Abstract: We designed a set of Fed-Batch reactor, which could control the concentration of the substrate under a stable lev—-
el.The biodegradation kinetics of omethoate by Aspergillus was studied in Fed—Batch reactor with co—substrate comprising
glucose and omethoate.We studied the relationship between the concentration of glucose and growth of cell with 1 000 mg-L™
omethoate in the reactor. At the same time, the connection between the glucose and specific biodegradation of omethoate was
discussed. The results show that glucose was the restrictive substrate to the growth of Aspergillus, and was the main factor to
affect the biodegradation efficiency of omethoate by Aspergillus . The higher the concentration of glucose, the higher the cell
mass and biodegradation rate of omethoate was. On the other hand, the relationship between the omethoate and growth of cell
was studied with 5 g+L.7" glucose in the reactor, in which the omethote was the sole P source.lt was showed that omethoate
could boost the growth of the cell after the concentration was less than 320 mg-+L™".When the concentration of omethoate was
over 320 mg-L™, it would inhabit the growth of Aspergillus. In the same way, we found the biodegradation activity of the cell
was inhabited by larger amount of omethoate. The results showed that the specific biodegradation rate of omethoate decreased
when the concentration of omethoate was over 820 mg-L™". Finally, we selected the modified Monod model to stimulate the
inhabited biodegradation kinetics process of the omethoate in the reactor. The result showed that the qm was 0.001067 h™!, the
ks was 1260, with standard deviation of 0.031.
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Figure 1 Diagram of reactor used in the present study
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Figure 2 Effects of glucose concentrations on growth of Aspergillus
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Figure 3 Effects of glucose concentrations on biodegradation of

omethoate
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Figure 4 Effects of omethoate concentrations on growth of
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Table 1 Effects of ratios between omethoate concentrations and Aspergillus on degradation rate

Cymg+ L’ 40 150 380

820 1 400 1800 2 400

WUmg +h™ - g’ 0.301 28 1.390 34 3.285 49
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Table 2 Simulated dynamic parameters in the kinetics model for

degradation of omethoate
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