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Abstract : A taste sensor system composed of mini electrode array was built in a flow cell. Potentiometric signals
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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;80+ 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.
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2.1. A3 A=

A A A 2 AME-H poly (vinyl chloride)= Fluka (Buch,
Switzerland) & #|#=-S AME-E}9A, hydrophilic polyure-
thane type-A (HPU-A) = A A3 A& AM-stoy 4
ZEAE5AR AREH  4tert-butylcalix[4]arene-tetraacetic
acid tetraethylester (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 )Jundecyl)-N,N’-4,5-
tetramethyl-3,6-dioxaoctanediamide (ETH1001), N-heptyl-N’,
N’-bis{8-[[3-(heptylmethylamino)- 1,3-dioxopropylJamino]oct
yl}-N-methyl-propanediamide (ETH7075), tridodecyl amine
(TDDA), tridodecylmethyl ammonium nitrate (TDMANO 3),
7HaA R AMEE bis (2-ethylhexyl)adipaie (DOA), 2-nitroph-
enyloctyl ether (NPOE), 21-5-4 4714 = AM-F potassium
tetrakis (4-chlorophenyl) borate (KT pCIPB), tetradodecylam-
monium tetrakis (4-chlorophenyl) borate (ETH500)2 Fluka
A} (Buch, Swiverand)®) A1FS ALEHT $Fa9)
Azl AFEH wis-(hydroxymethyl)aminomethane (Tris) +
SigmaAl (St. Louise, MO, USA)oll A i}tk 1 9]¢
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sholth. B 8 olell ARS-R A=) T2 Fig. 19
A Hite Beer Hite Brewery Co., Ltd. Bl ule} 7o) A&ttt 25 F& WA g
B Bek Se Ju Kook Soon Dang Co., Lid. AXE wjgdstr|d dREE ALstGon , A=e AE
o) 9ol e AUY AFS 233 P AL A
C  Chamijinisulro soju  Jinro Co,, Ltd. “]_ el i _M e °§}, a4 r
L3tk A Y2} 2748 high impedance input 16-channel
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h Fl ., Ltd. _ - -
Peach Flavor Co. Ld T AD WE71E AR PCol A%, A%E Held
E  Tap Water = IBM A5 9 Igor 2 13 (Wavematrix, USA)S- o]
F Mineral Water Jinro Co., Ltd. 8-8}o] ﬂﬁlﬁ}‘}iﬂ}. SEACNAL AlS ol FE dFHE
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G Pocari Sweat Dong-a Otsuka Co. Ltd. (peris _C pamp _ son e ) Festnd
, WA AR AT Tble 29 BE ZAOR
" Glatorade, Lemon I(zotte ((lihllsung Beverage AREAY. 7+ AZure gopsl z4e AAA]
Flavor o., Ltd.
. A (matrix), 7144 (plasticizer), F-5-4 A7MA (lipophilic
Near Water, Peach amyang Dat oduct . p )
. Flzavror ater, Peac A }Ltd,g Y additive) @ =34 24 (ionophore)s 2w (THF) 1
: / mLel| =of falgd 1gH] U= 4 22 mme] F
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Fig. 1. Multichannel flow-cell equipped with nine polymer membrane based mini-electrodes.
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ot

B
Ml
L.
£
&

H.N

Membrane No.
2 3

Component

wn

pvC®

HPU-A®

66 66 66

(%]

Calix-4-arened

MDE*
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ETHI810'

ETHI1001 ¢
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TDMANO 5

DOA* 132

NPOE' 126
KTpCIPB™
ETH500 "

(363

66 545 66 66

115

66 66

[N
(363

[N
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131 131

132 132 132

"In mg, bpoly(vinyl chloride), ‘hydrophilic polyurethane type-A, d4—tf:1rt—butylcalix[4]alrene—tetlraacetic acid tetraethylester,

*monensin decylester, ‘N,N—Dicyclohexyl—N’,N’—diisobutyl—cis—cyclohexane,
¥(9-R R)-N,N’~(bis(11-ethoxycarbonyl)undecyl)-N,N’-4,5-tetramethyl-3,6-dioxaoctanediamide,
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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. 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;80,, pH
74 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).

Eg 3% 257F shel FEEe] Exsigd A
ghS mhe mobx] ew FAlsle] #91F Fig. Sc &
EET} A Aol v AR 3 ARl
A AR A etk B ARAES 55
ol 43 AAEE F 7F9 AEiHY e
FAE AR ARl tig S s RET

>k

mlm

4. 8 B2

B AteAs a8d99 35AE o4 7 &
2719 9] Aols R 4 sl AR EE Adet
Hrk BEAE Ao R ARe H3 (<03 ml)
2 29 7 A0eH AFelA 7§ Sle AR Al
BES AME BHEATCE F4 HAS BHYoR &
=27+ wlAg oo AoAAE RS & S AT
£ APl g dAEE AEde 3AAel A
wE = Agae WA o, Qe mlZer Hdly]



224 Nzs - AAQZ - APA - o8-

B 20039s Feigty wus
A g TG 204 2 A HARA
7% R FA] (02-PI3-PG6-EVO05-0001) o €l3}e] o]Fo]
Ao, ofdll A EdYt

1o

& 28
. K. Toko, Meas. Sci. Technol., 9(12), 1919-1936
(1998).

[

. K. Toko, Electroanalysis , 10(10), 657-669(1998).
3w, “aEAk v A AA olylo]E o] g
g Az 3 i, At whaekel A -

¢

=5, 2001.
4 AAe, s, Ade, 255 288 °F

2 E3)8)”, A TS HAL, A2, 2000.

5. K. Albert, N. Lewis, C. Schauer, G. Sotzing, S.
Stitzel, T. Vaid and D. Walt, Chem. Rev ., 100(7),
2595-2626(2000).

6. Y. Kikakawa, K. Toko and K. Yamafuji,
Sensor. Mater., 5(2), 83(1993).

7. K. Toko, Mat. Sci. Eng. C, 4(2), 69-82(1996).

8. K. Toko, Biosens. Bioelectron., 13(6), 701-709

(1998).
9. K. Toko, Sensors and Actuators B, 64(1-3),
205-215(2000).

10. Y. Vlasov, A. Legin, and A. Rudniskaya, Sensors
and Actuators B, 44(1-3), 532-537(1997).

11. A. Legin, E. Bychkov, B. Seleznev and Y. Vlasov,
Sensors and Actuators B, 27(1-3), 377-379(1995).

12. A. Legin, A. Rudnitskaya, Y. Vlasov, C. Natale,
F. Davide and A. D’Amoco,
Actuators B, 44(1-3), 291-296(1997).

13. A. Legin, A. Rudnitskaya, Y. Vlasov, C. Natale,
E. Mazzone and A. D’Amoco,
11(10-11), 814-820(1999).

14. A. Legin, A. Rudnitskaya, Y. Vlasov, C. Natale,
E. Mazzone and A. D’Amoco,

Sensors and

Electroanalysis |

Sensors and

16.

17.

18.

19.

#F5. Ferd. A2t

Actuators B, 65(1-3), 232-234(2000).

. C. Natale, F. Davide, J. Brunink, A. D’Amico, Y.

Vlasov, A. Legin and A. Rudnitskaya, Sensors and
Actuators B, 34(1-3), 539-542 (1996).

C. Natale, A. Macagnano, F. Davide, A. D’ Amico,
A. Legin, Y. Vlasov, a> Rudnitskaya and B.
Sensors and Actuators B, 44(1-3),
423-428(1997).

C. Natale, R. Paolesse, Antonella Macagnano, A.
Mantini, A. D’ Amoco, Mario Ubigli, A. Legin, L.
Lvova, A. Rudnitskaya and Y. Vlasov,
and Actuators B, 69(3), 342-347(2000).
F. Winquist, P. Wide and 1. Lundstrom, Anal
Chim. Acta, 357(1-2), 21-31(1997).

P. Ivarsson, Y. Kikkawa, F. Winquist, C. Krantz-
Rulcker, N.-E. Hojer, K. Hayashi, K. Toko and I
Chim. Acta, 449(1-2), 59-68

Selezenev,

Sensors

Lundstrom, Anal.
(2001).

S. Holmin, F. Bjorefors, M. Eriksson, C. Krantz-
Rulcker and F. Winquist, Electroanalysis, 14(12),
839-847(2000).

Analytical Science & Technology



