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Measurement of Hydrophobic Macromolecular Solution with High Sensitivity
Using Taste Sensor
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Abstract: A multichannel taste sensor is developed by imitating the mechanism in gustatory systems.

Various foods have been measured using taste sensor, and identification and quantification of the taste

have become possible. Recently, we can feel environmental problem near ourselves. For example, bisphe-

nol A which is an environmental-hormone substance was detected from table-wares for school lunch.

Environmental-hormone substances elute from a familiar vessel etc., as stated above. These vessels are

made of various hydrophobic macromolecules. For that reason, development of the equipment which

measures the quality of a vessel quickly and simply is important. The purpose of this study is to measure

hydrophobic macromolecular solution with high sensitivity using taste sensor. As a sample, we used poly
vinyl chloride (PVC) which is used as a material of many vessels. PVC was detected with high sensitivity
by changing an amount of lipid in the receptor membrane can rise sensitivity of the taste sensor. Ex-

periments using near infrared spectroscopy (NIR) lead us that the taste sensor can measure with higher

sensitivity than NIR.
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Fig.1 A taste-sensing system (SA402, Anritu Corp.)
and detecting electrode with lipid /polymer mem-
brane.
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Table-1 Lipid materials used in the multichannel elec-

trode.
| Charge | Channel | Lipid
DA Decyl alcohol
OA Oleic acid
B DOP Dioctyl phosphate
9:1 DOP:TOMA=9:1
0 5:5 DOP:TOMA=5:5
3:7 DOP:TOMA=3:7
Trioctylmethylammonium
+ TOMA .
chloride
OAm Oleyl ammine
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Fig.2  Measuring process of CPA value.
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Fig.3 Measuring process in this study.
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Fig.5 Response patterns for PVC concentrations.
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Fig.6  Result of the principal component analysis.
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Response patterns (a) and CPA values (b) for PVC solution.
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Fig.7 Responses of membranes with different lipid
amounts to PVC.
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Sample cell

Schematic of NIR equipment.

Fig.8

%, e (B8, RURBH» SERENS, EHE
23, gy I7RTFoarr 3 7R HwWLRT W
5, SRz, FEHE 7405 —, BIFEFLEIET,
RETIE, AOTF (FEX¥EFH 74V 5 —) RFT
(70 %% 2BALLLOLH S, T, BEHR
REHEIZADLET, WALWAILRBEAPERBINT
wa?,

KL THCLZRELY R T &I, X ESF2=v b
(Bi# (&) MBEESHRES UV-3100PC), =+
NAavE2——, BEY 7 I 7T TERINTW S,

V7 b7, A2 MVRIE, TBRUE, 714
I—RPENZODREE—FEFH-TEY, ET—FT
F—FERBRTAIIENTES, MERDT—sEE
LT, EHEHE, F—sERIFTL, chsl\mENL
T2 ERRICRS T LHTE B,

3.3 MEH*E

AW TIE, BEHEL L TEREEH W2, SRk
T3, BT CHAMICRBBHFEINS, Bl
FEICBIT2RR L EFig9icRmT, 22T, I(A): A4

>

/—”W I(A) Detector
|
s
Light Source

Fig.9

Sample cell in this study.
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Fig.11 The result of 10%PVC solution.
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Fig.12 Relationship between the absorbance and the
PVC concentration.
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Fig.10 The results of 1mM KCl(a) and PVC solution (b).
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