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Yeast Loading BOD Biosensor
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Department of Biology, Sangmyung Women's University, Seoul 110-743, Korea.

ABSTRACT: A yeast loading biochemical oxygen demand (BOD) sensor was designed and con-
structed to quickly measure the concentration of biologically assimilable organic substances dis-
solved in water as BOD values to feed back to the waste water treating processes. The sensitivity
of the BOD sensor reached maximum at around pH 7.0 and 30°C where yeast showed the
highest assimilation activity. Biomass also affected the sensor output, and biomass of 0.14 mg/cm’
on the dialysis membrane appeared to be the optimum cell mass level. The sensitivity of the sen-
sor -depended on the kinds of pollutants and increased considerably when the yeast was prein-
cubated in the solution of respective pollutants before loading on the sensor.
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Fig. 1. Structure of biochemical oxygen demand
sensor.
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Fig. 2. A typical response curve of the biochemical
oxygen demand sensor.
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Fig. 3. The calibration curve of the biochemical
oxygen demand sensor signal under 0.1M
phosphate buffer, pH 7.0 and 30°C
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Fig. 4. Effect of solution pH on the sensitivity of

the biochemical oxygen demand sensor

determined from the slope of linear

relationship between sensor signal and

concentration of standard pollutant

mixture.
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Fig. 5. Sensitivity of the biochemical oxygen
demand sensor signal expressed as a
function of solution temperature.
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Fig. 6. Sensitivity of the biochemical oxygen

demand sensor signal expressed as a
function of biomass loaded.
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Table 1. Effect of substrates and preincubation on
the biochemical oxygen demand sensor

signal
Substrate Sensitivity [mV/(mg/D)]
A B
Maltose 5.44 1.27
Mannose 2.38 1.02
Lactose 4.08 1.81
Galactose 4.25 2.72
Sucrose 5.78 1.44
Glucose 5.44 4.25
Glycine 3.40 1.70
Glutamic acid 5.95 3.714
Acetic acid 4.12 4.08
Lactic acid 3.06 2.72
Aspartic acid 6.80 4.02
Citric acid 5.44 1.36

A: Cells preincubated in the substrate solution
for 14 hours.

B: Cells without preincubation.
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