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Quantification of Taste of Amino Acids Showing Bitter Taste with a
Multichannel Taste Sensor

Tomomi NAGAMORI and Kiyoshi TOKO

(Received December 22, 1997)

Abstract: A recently developed multichannel taste sensor with global selectivity is composed of several
kinds of lipid/polymer membranes for transforming information of taste substances into electric signals,
which are treated with a computer. In this paper, taste of amino acids showing bitter taste was studied
using the taste sensor. The electric potential patterns for amino acids obtained from the taste sensor
were compared with them of five basic tastes using normalization procedure to extract the property of
response pattern. As a result, the sensor output showed different patterns for chemical substances with
different taste qualities, while it showed similar patterns for chemical substances with similar tastes. The
response of the sensor to amino acids showing bitter taste was very similar to a bitter substance, quinine.
A correlation coefficient between two patterns showed a high similarity. The bitterness of amino acids
was quantified using the concentration of quinine by multiple linear regression.
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Fig.1 Electrodes of the taste sensor.
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Fig.2 Experimental apparatus to measure the electric
potential of transducer membrane.
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Fig.3 Responses of the lipid membranes to L-
tryptophan.
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Table-1 Lipid materials.

‘ | Channel no. | Lipid

Decyl alcohol (DA)

Oleic acid (OA)

Dioctyl phosphate (DOP)
DOP : TOMA=9:1

W 3 O Ut ke W N

DOP : TOMA=5:5

DOP : TOMA=3:7

Trioctyl methyl ammonium chloride (TOMA)
Oleyl amine (OAm)
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Fig.4  Response patterns for amino acids.
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Fig.5 Response patterns for five basic tastes.



-104- ?}(# * %KEP

YE»H 5, Fig.dk Fig.50/%7 — L 2 MEMICR I
BH o1, 5EAKRD ) HEKD X =—AHCl (LTI
Fo—R L) LEOLECL) THSD,

T, WEEMOMBBRKICLY, S5EAKED
RO % JH7e. R L2okiB I3 T o 5 T, RE
BENEFNRORBEIZOWTABMOBELZREL Y LT
IZERVIERE 2 W TER 2T 72, Bk (NaCl:30mM) ,
BBk (HCL1mM), 5 Mk (MSG:Zn % I v #T b
) 7 4:30mM) , FEBR (¥ =—*:03mM), HK (¥=
BE:100mM) TH B, ZD#EF % Table 2127 F., ®i3
D9, L=bY 7L 77rex=—% ki3, 0903&\9)#
Bee D, FWiRicH L TEWHBEREEZIS Z L b
5., COEEFEBL-FV T P77 b Kb TilW
CrERERLTEZLNTH S, KICEEKRHCIA0.792 &
BEWiiz2RLDE, FREFROEBRICLZLD
THY, BULHRIZEELS.

KIS, L=t U777 v O0BE L OMER, Hi
WXL FY TR RN~ BRI
= — R (HR) & HCH(EEWR) 12D W THIDIRIE T L #ERT A
7. H¥%Table-3I12/R7., ®IED, MLL-FY7F
77 ¥5 LTI30.990k v B b EVWETH - 7.

ZonkHiz, REOEIBALEDT, LR TIEHE
WHIBMR R 2 D, &SR TIIMBBEE» RN v 2
DDORNMWERE L o IC L Y BICRRT L &
TE7.

LLlo#ER» 6, L=FU7 M7 7 i35 HEAKN S
LEEX=Z— R L O THRDEREITINRETHDE LV
by b,

3. E%AETH7I/BOTRBILE LUTHER
EC & 2 ERMAE

L—F)VT7 77 0WmE = —ARE (FEYR
) THELTHS, ¥=—RDREENMICERF %
L, HGERE2HNDLEFE-ERFPCLIYIRBALTH 72,
ft>T, ZOPCIAINE Sy — 22w TkE LM%
BoTwbIldbhrd, 22T, PClERko 2RI
Foliickdnsg,

PC1 = Zai(Vi - V) (2)

i=1

a T EWS L 0B BA, V, EF AL LD
WEEN, FLT Vi idF v i i OWEENOFEHEE
FLTWE, ¥F=—RBELOPCILLEOERE TS 7
TET YL, Fig6n L) X =—RARBEIF LA BIZO1
T, PCIOEF BRI EMLL Twb bbb, X
ORI ZRERTHD, 2F, F=—RITH
THINEBRMERNE, BEIZOHREE> KD S

SENTEL, CHILEHEZE, X=—2 BN
WL— b T 77 ORBEEMEX=—F2DPCINK
RRATB I EIZED, L=bYT b 77 v DEERNX
=—ADORE(RE)TCRELI LIZL S, £ZTL-HY
T 77 DIEBMY L (2R THE L2ZPCLOff(e) %
Riz7my b LTHIZ, L=PMUT+77D1H2610
mMOERE L, ¥ =—%D#0.005mM» 50.0 2 mMIZFH
LLTWBIEERLTWAS,

RKICZOEREME-T, L-FV 77700 “Hk
WMET 2HREH. COKOERMICEALTIE, 19404
Kb ) Ehuds, BRD “bN&L" LT, 12&Z
¥ BEEBE CENTER & i3, ¥ a#1%n 52 2 H&»
“BhDBER” Yy ELSIFICERL, Th® 1 GUSTD
BHRRE Y LTCEEOKREET T2 FPREE) 2, [
L {INDOW i &> T 6 0 £fionfe b ) IcRIBS N2
L R#ER RS, FRERICEENKREET M7 scales
¥ hk a9 p cAsIELTRLKOMENFHE L
T, BEERE GHROER) 2#HAAbYELTETH
2. 22T, RELVyHEINVELRLT—S 25, &
BEDX = —RADEMBNBE 2> T, 7scalek DL
B 772, TscaleTld, ¥=—FDHEHEL LT, KX
#mEInTe59,

T = 2.35 x log(¢5/0.00011) 3)

2T, ¢ i3100cc BN D7 L KTES N, B
BICLORESNBMETH L. Fig6nHm/NRHEHKLY
LM77+ 77 DBEEE2X=—2NEMIREE L
THEHRTEDZLD, BREHCCTRECHEICLRT
XL 8D bhB, ZORERLFig. TISRT.

2001

PC1

O Quinine

® L-tryptophan (mM)

—200

] g aaand

YT BT |
107 10°
Quinine concentration (mM)

i

Fig.6 Relationship between the first principal compo-
nent (PC1) and the concentration of quinine.
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Table-2 Correlation coefficients between L-tryptophan and five basic tastes.

Quinine MSG NaCl HCI Sucrose
0.3 (mM) 30 (mM) 0 (mM) 1 (mM) 100 (mM)
L-t toph.
ryprophan 0.903 0.577 0.276 0.792 0.515
0 (mM)

Table-3 Correlation coefficients among chemical substances with similar tastes.

0.1 1 10
L-tryptophan concentration (mM)

Fig.7 The calculated value of the 7 scale of bitter taste
for L-tryptophan.
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