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Development of Sensing Elements for Electronic Tongue

Using Polymer Membrane Sensor
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1. A/ &

23 9] Bhe Algi(sourness), THul(sweetness), - Tk(saltiness), 2 uk(bitterness) 47129 7] &
SH(primary taste) & 7HE oh(umami)S T3 571X] v]Eote] Ego® o|Fojzt. gty
ot F2 4F v dfE 225 V1A, A9 Age F2 F£EA Lo} Fof e
Asd B2 7 AXE AFFozA 2T gduty AIFAENE GF, LI,
s

AgE, 71 @3t EFE0] oy, v AETd EAste thgd 87| (receptor)
A 83 ghg(specific response)o] oA D5t 2 HAYETE HEUAE dF
Atk &te EPste 22 Ee 55 & 7I(functional group)E ZHA 2 =
Zg3 vfadlg $9 2719 o]2F50] glod, ol A MYz g A

dollA & Bt 2y wAYSES @AsteEe A7V F2 AP Aok(McLaughin and
Margolskee, 1994). ojol] wbaf, 4Agts} Aot FE&H £o] o]2Fo] FQ AFAY RHo=
gl Ark Aste] BS Hol &l 2d=s, gote] 4% 243 ¥r)dF %0.1%34
Fol2o] F8 AFHU Aoz AdddA QviBelder, 1954; AAL 5, 1995). Kurihara %
(1986)2 4% F7]EF U3 NEZY 2} A ¢ X} (membrane potential)
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AA He Azel vz AAUES RS AN2A NFY ool AFssl B Boj

A o]4¥ 4 9t} Toko 5(1996)2 X AuS ojyole TAF A 3 sfuwsin, W=
A, A 59 gre] zto] @) AASHE o] gt
A e 2 = AR doly AHrz FARC.
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2. A5 ¢4
7} A B

222 e iz A XA (polymer matrix), 7} (plasticizer), 2@l3, A7l A4 ==
(electro-active materia)= A Erh. ZE 2L 2] 2] H|(polymer matrix)2E Poly Vinyl Chloride
[PVC](Sigma Co, USA)E olg3tR o, 7FA A (plasticizer) 2+ bis(2-ethylhexyl) adipate(DOA),
bis(2-ethylhexyl) sebacate(DOS)(¢]/3 Fluka Chemie AG, Swiss) S-& o]& 331},

SYEE A7) 84 EZ(electro-active material)?] ZHFo wel, Ao W3 A o
o W7 B e Faol WolAu, thEd o) B4 Bo) Aol A@en U, 2
AT E £8 ZAE Fa) valinomycin(Sigma Co, USA), 4-tert-Butylcalix[4]arene-tetraacetic
acid tetraethyl ester(calix[4]arene), monensin decyl ester(MDE), triododecylamine(TDDA),
triododecylmethylammonium chloride(TDMA), meso-Tetraphenylporphyrin Manganese(I1I)-chloride
(Mn porphyrin)(Fluka Chemie AG, Swiss) ¥ 67}x & A3l cl.
W LB o] Az

Craggs et al(1974)7} A|¢tg e wet 2z & Azsgct 29 1L
H#49 A s2xo|t};. & ]—g—nﬁﬁlz Tetrahydrofuran[ THF)(Sigma Co, USA)E o) 4 3lgit}. A
zZE 182 2o $AE o 0.3mmo| Pt
o

cu A AE R 7
A= 7

ox

a9 29 2ol FASAT. LEA B ARW2A g %]
Mo, ADRER A7) Aol AA ARS FEVNE olgAYG nBA B AIA
(Glasblaserei Moller, Swiss)o] A z3ldon, 712 H"AZT O =2  double junction reference
electrode(Orion, USA)E o] €& 3th. @ AYA dolelEs 1000Hze] £T 2 =39 on,
10007 & Hdate] A3

rﬂ, o}‘.,

16 channel high input
impedence anplifier

Weighing electro-active material, plasticizer, and PVC ‘

Solving membrane components in Solvent }

1L 5 e I AD G

Polymer membrane electrode

{ Pouring casting solution in Ring-type frame / il | Reference electrode
LL g g Outer buffer solution

Evaporation of Solvent more than 24 hours I o Stirer

Fig. 1 Casting procedure of polymer memb- Fig 2 Measurement system for the membrane

rane dopped with electro-active material. potential of electrodes.
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Az gy A

E &0+ NaCl, KCl, NaBr, Nal, A2t 22| citric acid, tartaric acid, lactic acid 5
& st & AdPoMe 2 T A=9 71E AFE 5 vl-(outer buffer solution)
ol I, AlE &dE FUT wE AR wstE FFSF T Tris buffer(0.05M, pH 7.0)
E+= Bis-Tris buffer(0.005M, pH 7.0)7} 9J5 W2 o} &HUTh Mo tigh F3Fg i3t
371 sl BE HHe 23 SHFE HEAL, F2(%F 25T)d RastEA stdely yzt
glo] Atz o} &3t 3rt.

ot xR
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29 3¢ REA O valinomeyinte] 3¢ HHolth BAA FrAGe Yges
=

sld o, KCIo wisl 7H&

L §9l9
L =] AN = R *
§ ZEE 10°M-0.1M29] ¥ $o]A 56.1mV/decadeo] ¥ t}h. o] Zk-& Nemstd] o] o]24 ztmol
59.1mV/decadeo]| ul9- ZH3 glo ]1:} 1{11\/} 02 G235 gsdE A Lol vE
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Fig. 3 Potential changes of valinomycin membrane according to change of concentration of taste

stimuli.

a9 45 HEAN dE calix[dlarenet el g E401G A9RE FUtete IS 2Y
o, Naoj2o) th3k g EAo] gt} NaCld i3t ZEE 57.3mV/decadeo] it =13
i, KCl#t {74 g4 daiAE vz 74& EAS ®B9ch NaCl, 0.01M, 0.1Mo] o3l
WE H2EE SRR, 1.0mV, 04mVe] EFE HAE B

-395-



=

'@ Ciicacdd 8- Tanamac;d O-Lacmacd
[ pp—

'8

<
=]

%
8

P'otemis_ll (mV)
g B

P'otemia)l (mV)
8

150
20 200 o
//@:L—?"Q
=300 300
o 0.000001 0.00001 0.0001 0.001 ool 01 0 0000001 Q00001 0.0001 0001 ool a1l
Cancentration (M) Goroentration (M)
{a) Response to the salt solutions (b) Response to the organic acid solutions

Fig. 4 Potential changes of calix[4]arene membrane according to change of concentration of taste

stimuli.

a4 5% stEdo] tigk MDEZ e 78 EAdo|t). Calix[4larene™ s} w7} 2 Naol &
= X+ 51.7mV/decadeo) §it}. 28]3, Kol & £ 7])AFEq)

& z
— g5 ]
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Fig. 5 Potential changes of monensin decyl ester membrane according to change of concentration
of taste stimuli.

I¥ 62 st=del td TDDATY] 78 EAolth. 71450 daiA AJx7t Z7ts)
o7t Zaste F4eS 2. olest EA L TDDATo] My oA Hol&o zrestuirst
AFEANA {714 Fold #&F A Azt o)A a8, Butesad wg A
ME Foj2d e 78 EAL Tt Lactic acid 0.01Mo] tiajr] w2 AL 238
&Rom, 0.8mVe] ¥F AxE BogFQu}
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Fig. 6 Potential changes of tridodecylamine membrane according to change of concentration of
taste stimuli.

a¥ 72 tEd Ud TDMATY] 7He EAS Bo Fuh AYAs gads Age
2 golRol Zgete Aoz st A Z71E CIBr<l o] &9} #ASTh o8 d &
Me 7 golee %49 &MZA Hofmeister 2 2T} Jutx oz TDMAZ S 43}
YEF YL Hofmeisterd Hol] mpa} 7223= Aoz L&A 9l tH(Koryta, 1975). 0.001M-0.1M
o] HejoA] Clo} yist Zr= -11.5mV/decade Z A] o] 2% 7z} o] -59. lmV/decadeoﬂ% =
3] XU Atk NaCl 0.01M, 0.1Me]l 3 w8 A& A3} 0.ImV, 03mVe $43 TR}
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Fig. 7 Potential changes of tridodecylemethylammonium chloride membrane according to change
of concentration of taste stimuli.
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a¥ 82 & gk Mn porphyrinZhe] 7+$ EA4S Ho Zth TDMAuT} nl3t7}x|
2 AN Basts AHe e, PEE Y wdvh Soled U@ e £
Cl<=Br<l 22X TDMAZ & ThE 743 442 B3th Mn porphyrin®t & Hofmeister 4] &

\=]
ol olekdt uhg EA4E UBWESE e 2d2 ZeA ok NaCled) tish 2xe
-52.3mV/decadeit}. NaCl 0.01M, 0.IMo] o ¥h2 4g A3} 1.6mV, 1.lmVe] TF #AX
£ vedidd.
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Fig. 8 Potential changes of Mn porphyrin membrane according to change of concentration of
taste stimuli.
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Ao ot F, Asta Aute F£2 F8d Lo HaF EASH o wHHE Ho=
GHA Uk waA, Ao ARe WY £ Ye AR Y AARE Ay TAS
RESste] W7 AEE dAAA ok B AFAME AR 2AS dia) He/mA
4302 Wgste 2E 248 ooz THY A Ho| ANEE Aws] 9 AT
TP olE AHMA, 6 T MY B4 Bdo] EYY uEA e Aszm A2
AAs] 28 % A2L Asgon, 759 wEgAdsc dg Ay % WL Fa
TS o AAAE 2A AT

Valinomycin®t2 o] HelAy AFozA Ko tis] oF 56mVidecades] Mz sl <
< 2Aon, Na'o diside A9 gatx &teh ma, Ant TASH g A
o W7 A9 YetdA @itk Calix[4larene, MDEZS Na'o oisfA  57.3mV/decade,
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Y4E 29tk TDMA e Aot 22 Eo tidfis I > Br >CI' ¢ Hofmeister A

At BASo] Y E FAMNSFHA>Z
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A= W3 E etk 28]z, A0 BEAEY oA
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