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Abstract : A taste sensor system composed of mini electrode array was built in a flow cell. Potentiometric signals
from 9 electrodes were collected for drinking waters and alcoholic beverages which were diluted in a low
concentration buffer solution (0.005 M Tris-H,SOs pH 7.2) for the measurement. The measured results were
treated with the principal component analysis (PCA), and grouped on a two or three dimensional PCA coordinate
to discriminate the tastes of each beverage. It is demonstrated that the taste sensor system of this work may be

used for the quality control of beverages in production or the examination of their taste variation in the market.

Key words : taste sensor, electronic tongue, potentiometric sensor, ion-selective electrode, principal component
analysis (PCA)
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2.1. A2k Y AIZE

AAAZ AHEH poly (vinyl chloride)= Fluka (Buch,
Switzerland)2] A|F-& AHE-31%3L, hydrophilic polyure-
thane type-A (HPU-A)= AHA| A3 AL AHE-SIGIT &
FEHEZAZ AHEE  4-tert-butylcalix[4]arene-tetraacetic
acid tetracthylester (Calix[4]arene), monensin decylester
(MDE), Valinomycin, Nonactin, N,N-dicyclohexyl-N’,N’-
diisobutyl-cis-cyclohexane-1,2-dicarbamide (ETH1810),
(-)-(R,R)-N,N’-(bis(11-ethoxycarbonyl)undecyl)-N,N’-4,5-
tetramethyl-3,6-dioxaoctanediamide (ETH1001), N-heptyl-N’,
N’-bis{8-[[3-(heptylmethylamino)- 1,3-dioxopropyl]amino]oct
yl}-N-methyl-propanediamide (ETH7075), tridodecyl amine
(TDDA), tridodecylmethyl ammonium nitrate (TDMANO),
THAA 2 AHE-E bis (2—ethylhexyl)adipate (DOA), 2-nitroph-
enyloctyl ether (NPOE), X1+d 7}l AHE-E potassium
tetrakis (4-chlorophenyl) borate (KTpCIPB), tetradodecylam-
monium tetrakis (4-chlorophenyl) borate (ETH500)< Fluka
A} (Buch, Switzerland)®] #|ES A}&-3}3ich 5899
Az AFE-E tris-(hydroxymethyl)aminomethane (Tris)©
SigmaA} (St. Louise, MO, USA)oll A TU3FHTE 1 0]
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Table 1. Real samples used in this study

Sample Brand name Manufacturer
A Hite Beer Hite Brewery Co., Ltd.
B Bek Se Ju Kook Soon Dang Co., Ltd.

C  Chamjinisulro soju Jinro Co., Ltd.

2% Refreshing Water, Lotte Chilsung Beverage

b Peach Flavor Co., Ltd.
E  Tap Water -
F  Mineral Water Jinro Co., Ltd.

G Pocari Sweat Dong-a Otsuka Co. Ltd.

Gatorade, Lemon Lotte Chilsung Beverage

H
Flavor Co., Ltd.

I Near Water, Peach Namyang Daily Product
Flavor Co., Ltd.
Powerade, Moutain

] Coca Cola Korea Co., Ltd.
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Fig. 1. Multichannel flow-cell equipped with nine polymer membrane based mini-electrodes.
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Table 2. Membrane compositions used in this study”

CoRF -

BEE e - Ao

Membrane No.
1 2 3
Component

pvC’
HPU-A®
Calix-4-arened 2

MDE’ 6

66 66 66

Valinomycin 2
Nonactin
ETH1810'
ETH1001°
ETH7075"
TDDA'
TDMANO/
DOA*
NPOE' 126
KTpCIPB" 2
ETH500"

132 132

66 545 66

115

66 66 66

131 131

132 126 132
1.7 2

6

132

“In mg, poly(vinyl chloride), ‘hydrophilic polyurethane type-A, “-tert-butylcalix[4]arene-tetraacetic acid tetracthylester,

“monensin decylester, fN,N—Dicyclohexyl—N’,N’—diisobutyl—cis—cyclohexane,
£(-)-(R,R)-N,N’~(bis(11-ethoxycarbonyl)undecyl)-N,N’-4,5-tetramethyl-3,6-dioxaoctanediamide,
hN—heptyl—N’N’ -bis{8-[[3-(heptylmethylamino)-1,3-dioxopropyl]amino]octyl } -N-methyl-propanediamide, itridodecylamine,

Itridodecylmethyl-ammonium nitrate, “bis(2-ethylhexyl)adipate, '2-nitrophenyloctyl ether, ™Potassium

tetrakis(4-chlorophenyl)borate, "tetradodecylammonium  tetrakis(4-chlorophenyl)borate.
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Fig. 2. Responses of the sensor array to 5 different
samples.
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Table 3. Eigenvalue and variability in PCA for 5
different sorts of samples

Eigenvalue Variability (%)
13187.429 63.9
4533.978 22.0
1664.000 8.1
1219.832 59
13.161 0.1
4.362 0.0
2.735 0.0
1.522 0.0
0.040 0.0
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Fig. 4. Responses of the sensor array to 7 different
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Table 4. Eigenvalue and variability in PCA for 7
different sorts of samples

Eigenvalue Variability (%)
15263.430 94.0
638.159 39
176.576 1.1
116.125 0.7
37.376 0.2
1.816 0.0
0.609 0.0
0.265 0.0
0.099 0.0
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PC2

Fig. 5. PCA was performed with the data obtained from 9
electrodes. Measurement was carried out through a
flow-cell (background: 0.005 M Tris-H,SO4, pH
7.4 buffer solution): (a) discrimination of 7
different of samples by PCA; (b) electronic tongue
score-plot of 2 water samples (sample: E and F);
(c) electronic tongue score-plot of 3 ionic beverage
(sample: G, H and J).
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