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Fig. 1. Diagram of microorganism examination system with a

series electrode piezoelectric quartz crystal microbalance sensor.
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Fig. 2. LabView® graphic interfaced software was used as a measuring program to help infrastructure this
microorganism examination system. (Left figure is the results shown on screen; right figure shows the

codes).
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Fig. 3. Series electrode piezoelectric quartz crystal microbalance sensor in rapid

determination of microorganism.
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Fig. 4. The detection time and frequency distribution of the content of E. coli under

series electrode piezoelectric quartz crystal microbalance sensor.
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Fig. 5. Comparison between using series electrode piezoelectric quartz crystal microbalance

sensor and traditional counting method for detecting the content of E. coli.
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Abstract

The purpose of this experiment was to obtain a convenient and rapid system for determination of
microorganisms in milk. We put a pair of electrode and a quartz crystal into series connection to develop a
high sensitive conductive device. Under certain circumstances, the characteristic output frequency depended
on the conductance between the electrodes. The growth of microorganisms would alter electric capacity
to change the frequency. LabView® graphic interfaced software was used as a measuring program to help
infrastructure this microorganism examination system. Escherichia coli was the object of this examination.
The results showed that the detection time was 1 to 17 hrs with respect to 7.0 X 10’ ~ 7.0 X 10' CFU/mL
with the correlation coefficient r = —0.988. There was close correlation between our home made series
electrode piezoelectric quartz crystal microbalance sensor system and the traditional method to examine
the content of E. coli (y =— 0.2723 x + 6.4783, R> = 0.9633). The detection time of content of E. coli
was shorter than the traditional method. The working range and the sensitivity of our sensor system will be

continuously improved to meet the other analytical demands.

Key words : Cow milk, Quartz crystal microbalance, Escherichia coli, Rapid determination.
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