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Development of Ethanol Sensor Using Lipid Membranes
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Abstract: A taste sensor utilizes lipid/polymer membranes for measuring taste. The sensor was im-

proved to measure ethanol concentration. First, experiments were made about the responses to ethanol
using a negatively charged lipid/polymer membrane and the positively charged lipid/polymer membrane.
As a result, we found that a TDAB membrane has a higher response to ethanol than a 2C10 membrane.
Next, the ethanol concentration of sake was measured using the characteristic of the above-mentioned
membrane. Consequently, there was about 2% of measurement errors. Finally, measurement errors were
nearly zero when pretreated with ion-exchange resin to the sample.
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Table 1 List of lipids.

| Charge | Channel ” Lipid l Amount of addition ” Plasticizer Amount of addition
- 2C10 2C10 100 mg DOPP 1 ml
TDAB || TDAB 50 mg DOPP 0.6 ml
+ NPOE | TDAB 25 mg NPOE:DOPP=8:2 1 ml
n-DA TDAB 40 mg n-DA:DOPP=6:4 0.6 ml
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Fig.1 A taste-sensing system (SA402, Anritu Corp.)
and detecting electrode with lipid/polymer mem-
branes.
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Fig.2  Procedure of measurement.
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Fig.3  Response of 2C10 membrane to ethanol.
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Fig.4  Response of TDAB membrane to ethanol.
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Fig.5  Response of 2C10 membrane to each pH.
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Fig.6 Response of TDAB membrane to each pH.
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Table 2 Slope of responses to ethanol.

KCl concentration(mM) 1 10 100 | 1000
2C10 0.72 0.74 0.58 0.56
TDAB -1.89 | -2.23 | -2.21 | -2.31
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Table 3 Measurement of ethanol in sake(1).
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Table 4 Coefficient of ethanol concentration.

Channel | Coefficient of ethanol concentration
NPOE -3.22
n-DA -0.46
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Table 5 Calibration solution.

No. | Etanol(%) | KCl(mM)
1 10 100
20 100
3 20 300

Table 6 Measurement of ethanol in sake(2).

Sample No. | Using lipid membrane (%) | Labeled (%)
1 17.37 15~16
2 17.68 15.3
3 17.75 15~16

Sample No. | Using lipid membrane (%) | Labeled (%)
1 18.19 15~16
2 18.66 15.3
3 17.93 15~16
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Table 7 Measurement of ethanol in sake(3).

Sample No. | Using lipid membrane (%) | Labeled (%)
1 15.02 15~16
2 15.44 15.3
3 14.91 15~16
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