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Microbial BOD Biosensors Based on Shochu Distillery Wastewater-utilizing Yeast Strains
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Abstract

Microbial biochemical oxygen demand (BOD) biosensors have been developed for rapid and reliable
BOD estimation of the shochu distillery wastewater by employing the same wastewater-utilizing microorgan-
isms isolated from activated sludge. These microorganisms, identified as two strains of Candida species and
a strain of Saccharomyces specie, were found to grow more rapidly in a shochu wastewater medium as
compared to Trichosporon cutaneum which has been adopted as the microorganism for BOD biosensors by
the Japanese Industrial Standard Committee. BOD biosensors based on shochu wastewater-assimilating
microbes yielded relatively high BOD values for the wastewater compared to the sensor based on T.
cutaneum. This suggests that these sensors respond only to easily and fast assimilable substances for the
microbes. The results obtained in the present work demonstrate the developed BOD sensor to be a promising

device for BOD estimation of the shochu wastewater.
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Fig. 1. Schematic of the BOD sensor and flow-type
cell.
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Fig. 2. Schematic of the flow-type BOD sensor system.
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Fig. 3. Growth curves of the isolated strains in sho-
chu distillery wastewater-medium.
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(@) Saccharomyces sp. SH-1

(b) Candida sp. SH-2

(¢) Candida sp. SH-3
Photomicrographs of the isolated strains.
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Fig. 5. Time courses of the response of a BOD sensor
for GGA standard solution and shochu distillery
wastewater.

Table 1. Effects of the dilution of shochu wastewater
on BODs estimation. (strain SH-1 3.5mg)

DllZ::m BODs/mg L!
10 4,200
100 27,600
500 34,500

Table 2. Dependence of BODs estimation on the yeast
strains employed for construction of sensors.
(Dilution rate=100)

Strain BODs/mg L!
SH-1 27,600
SH-2 53,400
SH-3 30,000

T. cutaneum 13,000

(SH-1 3.5mg ; SH-2 1.0mg ; SH-3 1.1mg)
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Table 3. Dependence of BOD; estimation on the yeast
strains employed for measurements.

Strain BOD;/mg L!
SH-1 57,300
SH-2 55,100
SH-3 61,600

T. cutaneum 49,700
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