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Alcohol Concentration Measurement for Monitoring Tangerine Shelf Life
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Abstract

Waxing is a technique for extension of tangerine shelf life. It helps to reduce water loss from tangerine
surface and thus, tangerine can keep fresh for a longer time. However, waxed tangerine can also generate an
anaerobic respiration known as “fermentation” which causes smell and bad taste. In this work, alcohol in the form
of vapor concentration has been determined from tangerine juice and surface during fermentation.
A semiconductor gas sensor (Figaro TGS 2620) was used to measure alcohol concentration from the juice and
surface of the samples separately. It was found that highly fermented samples have alcohol concentration in a
range of 58 — 400 ppm and 50 — 225 ppm for the measurement from juice and surface, respectively. In the case of
fresh samples, the alcohol concentration is less than 50 ppm. Clearly, alcohol concentration of fermented samples
is higher than that of fresh samples for both measurement from juice and surface. Thus, measurement of alcohol
concentration in waxed samples is a technique for monitoring tangerine shelf life.
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Figure 1 Set up for alcohol measurement from (a) tangerine juice and (b) tangerine surface.
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Figure 2 Resistance of semiconductor sensors as a function of time measured from fresh and fermented tangerine

juice.
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Figure 3 Resistance of semiconductor sensors as a function of time measured at the surface of fresh and

fermented tangerine.
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Table 1 Summary of sensitivity and alcohol concentration in air and in water from fresh and fermented tangerine.

Tangerine Juice Tangerine Surface
Type o Alcohol concentration )ppm ) o Alcohol concentration )ppm )
Sensitivity Sensitivity
In air In water In air In water
Fresh 2-9 <50 <354 1-4 <50 <354
Fermented 6-26 58 - 400 410 - 2833 5-20 50 - 225 354 - 1594
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Figure 4 Alcohol content in stored tangerine meyasured from tangerine juice and tangerine surface.
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