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Experimental Study on Bio-Powered Time-Temperature Integrator in Yogurt
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ABSTRACT: The work aims to study the correlation between the discharge parameters of bio-powered TTI and the qual-
ity parameters of yogurt. Potato was used as the substrate of biological battery, copper and zinc were used as electrodes to
make bio-powered TTI in the experiment, the bio-powered TTI and yogurt were stored at 37 °C for 30 minutes and stored
at 2-6 °C for the rest of the time to simulate the multiple temperature changes experienced by the yogurt from the place of
production to the consumer's residence. Time, temperature and discharge parameters of bio-powered TTI were obtained in
real time by self-made platform. Taking yogurt and bio-powered TTI stored at 2-6 °C as control, the changes of the num-
ber of lactic acid bacteria and mold in yogurt were detected during the experiment. It was found that the output voltage
amplitude and discharge integral of bio-powered TTI will match with the change of ambient temperature, and also have a
certain linear relationship with the change of the number of lactic acid bacteria through the experiments. Bio-powered TTI
has the potential to detect the deterioration of yogurt. The total amount of discharge can be changed to match more
food by changing the conductance cell constant, substrate species, pretreatment temperature and time of TTIL.
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Tab.1 Changes in the number of lactic acid bacteria

FLER H 0 (x10%)/(CFU-mL ™)

I al/d

AH B 2 C# D4
DAY, 0.75 0.75 0.75 0.75
DAY, 0.73 0.63 0.64 0.64
DAY, 0.70 0.45 0.46 0.58
DAY, 0.68 0.25 0.42 0.55
DAY, 0.65 0.21 0.39 0.52
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Tab.2 Changes in the number of mold

FHHEEU/(CFU-mL™)

il /d

A B4 c4 D4
DAY, 0 0 0 0
DAY, 0 0 0 0
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DAY, 0 10.42 0 0
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