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Rapid Automated Bacterial Identification by Simultaneously Measuring
Electrical Conductance and Transmitted Light Intensity

Hajime HASHIMOTO, Tsuneo IMOTO, Hidetoshi MIIKE, Kazutoshi KoGa,
Yoshio EBINA, Takaoki MiYAJl and Hidehiro YAMAMOTO

Abstract

The growth curve of bacterial culture of E. coli. was studied by simultaneously measuring the chan-
ges of electrical conductance and of transmitted light intensity of culture broth. From the observed
curves, we estimated the numerical values of parameters (lag phase period, growing speed and metabolic
period) expressing the growth curve of bacterial culture and concentration of bacteria E. coli. These
values were in a reasonable range comparing with the published data about E. coli. The present result
suggests a possibility that by our method we can rapidly and automatically identify the species of
bacteria and estimate its concentration in the culture broth.
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Fig. 1 Growth curve of bacterial culture.
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Fig. 2 Configuration of measuring cell.
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Fig. 3 The measuring circuit of Electrical Condu-
ctance and Transmitted Light Intensity.
Culture-cell (a) and CdS-cell (a) : measuring
Culture-cell and CdS-cell; Culture-cell (b)
and CdS-cell (b) : reference of Culture-cell
(a) and CdS-cell(a); R, : 5K resistor; R : 50
K resistor; Ry, : 1K variable resistor; Ruv, :
10K variable resistor; C,, C, : 330pF capasitor;
Cu, Cv, : 450pF variable capasitor. Oscillator
provides 0.8V,_,, 1KHz sinusoidal tension.
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Fig. 4 Blockdiagram of the measuring system.
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Fig. 5 Typical curves recorded on the chart recor-
der, temperature: 37°C, inoculated 1 time.
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Fig. 6 Typical curves recorded on the chart recor-
der, temperature: 37°C, no inoculation.
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Fig. 7 The changes of electrical conductance and transmitted light intensity through the measuring cell.
Here the changes (4G and 4I) of the parameters were devided by the initial values (Go and Io),
respectively. The bacteria E. coli was cultured in the BRAIN HEART INFUSION broth, under

the constant temperature: 37°C.
a) inoculation: 6 times,
b) inoculation: 3 times,
c) inoculation: 1 times.
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Fig. 8 The changes of electrical conductance and transmitted light intensity through the measuring cell.
Here the changes (4G and 4I) of the parameters were devided by the initial values (G, and I,),
respectively. The bacteria E. coli was cultured in the BRAIN HEART INFUSION broth, under the

constant inoculation: 1 time,
a) temperature: 37,0°C,
b) temperature: 30.5°C,
c) temperature: 25.5°C,

Table 1. Estimated values by measuring the chan-
ges of Electrical Conductance and Transmitted
Light Intensity.
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Appendix-Fig. 1 Electrical circuit of the measuring system.
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