< IVFF ¥ ZIVRE Y YT L D B O IR A O T

N= A (e gl B

Temperature Dependence of Umami Taste Reproduced Using
Multichannel Channel Taste Sensor

Miki Yahiro Shu Ezaki Satoru liyama

Abstract

In this study, taste solutions containing umami substances were measured at 25°C, 10°C, and
60°C, were also evaluated by sensory evaluation, and their sensitivities were compared with the
output of a taste sensor. The temperature dependence of the basic taste was measured at different
temperatures using the taste sensor. The response to saltiness, acidity, and umami solutions other
than bitterness was larger at the higher temperatures, but the response to bitter solutions decreased as
the temperature increased.

In the sensory evaluation of the basic tastes, the results of the taste sensor showed no clear
temperature dependence for saltiness, acidity, and umami, in contrast to the results of the taste sensor.
In the case of umami, however, different results were found. The sensory evaluation of salty and
salty solution mixtures indicated an increase in taste intensity at high temperature. Since the taste
sensor and the human sense of taste did not match, the temperature proportional component of the
sensor was removed. As a result, the temperature dependence of the taste sensor output for umami
matched that of the sensory evaluation when it was a salty solution, and the same results were

obtained for the other basic.
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Table 1 Lipid membranes used in this study

Channel Lipid membrane ( abbreviation ) Electric charge
3:7 DOP: TOMA =3:7 4
TOMA | Trioctyl methyl ammonium chloride
5:5 DOP: TOMA=5:5 0
OAm Oleyl amine +

DOP Dioctyl phosphate
9:1 DOP : TOMA =9:1
DA Decyl alcohol

OA Oleic Acid
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Fig.2 Measuring system for temperature dependence



HHMPHHRBETEBY, [Hx OWEOALFEME CTIER<HKZFOLDIGE LTSI %
BHRLTWSE B HEmE Th 5 F = — RIIEOBUKBE DT AV AT, FDOEAE
WEEZE 2, REEBNMN., IDHITEENEEZ D,

(3) WEHikE

BT DIREOWR & ke L CRIET 2720, IEEEMm L SREME H12 25°CITk b,
B TNVERRITIEIRE 2 O TR 2 ERICR o 72, MR TOERTIL, Vo7 Va28 L
T 60CIZHHEE L, IR A IR E AL, 10CIZHR -7, SREME Y 7LD
RGO L. REE & oy IR A ) E RIS 5 BRI e R 7S v VSRS 2 & T
WIMC XV REEZZE 2 IFERUSOREZEE BN,

FERITRIE & BIRE ZIRIEONEIC Y I DISEBMMZRE L, Yo 7L L RERK
L DEMNAEZ TS D,

EBRFIEIUTOL S TH D,
HE BT i D FENL N ET D % TR,
25COY TNV DISE BN EZRET D,

60COY > TN EIT 10COY v TNV DISEENEZET 5,

Yo TNV OENEETLRT Do

BEEZZILSETCINERD KRS,

SECHCRCNGC)

(4) FEARKRYE

FEARBRIZHER U2 4 FEO BRWE X, NaCl (GEBR) | BEAER (W) | =— ik
(GEBE) . MSG (B%) Thd, HHREZETIMWEL LT v¥= L— FU TR
Ty, B2V TN LR TV E L,

(5) EnReaFMm

BHERHG & B2 OB A 2 X, B FORERICIEVIREETE 3k g L T 5
EVMOROFMATREE 25, £ZTETE FOEAREDOIEEKFMZAHICT 57201
BRI 21T > 72, FHlD 72D DIEARRDIRRE TS 2 LD PIRFEREZIT o729 2 TRIE
L7,

FEARBE OB IREIC L DB 2 RHRWEORE L BN LN TH I L LT,
WITIRENZ R DO EALZ R~ T, BIEIL I & DA AN RS &2 5 & 230
2SRV ORAE B EEWV, ZORNORIHEZBEE (threshold) &5 | BIfHE
VAR (E 72 i3 BB, il (E72I1XFRBIE) e End 5, RITMEIEKE
KR CEDR/NEDORED Z LAV, BEBRILEORMOREERBITHZ LN TED
KIKREOZ ETH Y, FRIBITIRE DR D WHFOZELZFHNT H 2 & BHK D /O



WEE NS W BRWEE EDWRIRIKEWRRE Y CHET S & & bic, BREE I,
TR AN 70 2 PR FE DOURIRIRIC X3 DR D38 & 2 3 L 7=,
FEIX LA T O L H I T2 7,
(1) BEReERHAt o>/ kL
BEHREFH O /S H T 10~154 & LTz, /SR EITEREIMEZTAADZ L Th 5,
(i) T 7L
T TN OPRBETIA P A K U 2 FiPH TR E OBEIKR & Lz, W CIREOWYE
THDHM, REDHER DRI U, BEONEAAT T 2% L7z, /3% & T
NOEBMBEENREDOR DY 7 VA 30ml T 28b\, §Hfi L7z, Yo 7 uiEk
BRI E 2RI L7z,
FEATG OO FIEIT TR « - 530D 3 BEFETIT o 72, BROBSNEIZIRVN S DZE 3, FREOL
DxE2, FOKERELELTEELLLEZLDOTHD, TNHOT U T ILOBRERENS
B/BoNTEHERHL, 7—2 & Lz,
(iii) o T OWEE
T T VORI 10°C, 25°C, 60CE Lz, Z OREEHEIC LIZEEITR ORI
WERBEIL 10CHITE TH D Z LN WDV 60°CRED Z L ARL W
5Thd,
(iv) 'E DR
NaCl (#BF) % 30mM, HAEE (FERR) % 3mM, MSG (W) % 3mM, F=—xif
iz 0.lmM, 7/v¥=> 8mM, L—hU 7 F7 7> 15mM, 2 U @S ~Y U A
% 0.05mM Th 5,
FELOBMEZ 10C, 25C, 60C L7225 X 51K IH b —F— (KZ-120A (=
F) ) EfEo THE L, ~AMITFHHANC A K TR AZDTNTE L,
FRE3 DR DIMEDTEIRD 25CTHHEEDV, 10°C L 60°CDIEDFRTS D FEAR 41T
S>THbHoT,

(6) BUROIRETEIROE REFHM

BHHEME FREEROEGRKE 2D XD 320 T2 L1, 10mMMSG
ZHAHEL L, 10mMMSG (2 30mMNaCl Z#AI L7z D & 512 0.1mM IMP #1272 %
DxEY TN E VBRI 21T o 72, FHliER (5) LRERICIT -7, sl 7o
IRAWKAELLTICR LTz,

[FEAf 3 7 ]
(a) 10mMMSG, (b)10mMMSG+30mMNaCl, (c) 10mMMSG+0.3mMIMP +30mMNaCl



3. BRLEZE
(1) BAWRME ORERANE L RR Y OIS%

B4 3 1A RESIR DI FE DS IRIREZARIC & 72 D B AELZ R LTS, 4 DOWWEIZ

DWNTDIRZEDRHEIE. 25°C. 60°C LR B/g o THENILE /N F — UITITRE 2R

DELITA NN L Th D, Tk, Wit o 387 2 0 FARTE O IR A7
MAETH D Z LW HNT LTS, IREERFMEIT, BBOABRESZORITEZ T
Fo—REMIE A FRXIEE LRI VINENRRELSRDLZ ERDbIo T,

—J7. BHIE OAm EIZOWTE~DIEENRKRE L RDLFFENH D Z ENTTIZhbho
TW5 19 K3 MSG @ 5:5BEICHEH L, BT D MSG B RE DB K7
1% 25CIZB W TCEREIZR D EA~OIRENER L, BE L HBIBGRTH D Z EBH LN
Thod, 2FV 0COHINERZMIE L TWNWD Z LEEWKT 5,

TIE CTOMZEMENS ERWE TIE IV I VT Y U ARIKOWREHF L Na'A
AN K D EERD IR FRFCHN TN D Z ERbro T D, FlxiE~A F A&
XEME D7 T AFFERRATIIGEET D, LaL, DOP BIRHEEE IC B W CEEMITA DS
MIZET 208, D& ZAZEITEILSET 528 Z4UE MSG OHICE £ 5 Na'lZE K
LCW5, REMD ESFIL NaCl LTV D7, B OIRE TR Z R <& T T
DEIICHZD, £z, 60°CTHFERIIRREN D &IREIZRD L IE~DIREN LD K&
KRB, BEWRITEBEEICRD LEWAEB AV T2 3bhTnsd 10 M3
EWA 2T 2 MSGIT 5 5, OAm BEZIREMAFIEDN A B, 60°COREIZ DN T HIRE
RE—= I TEY, EREMEFFL TS ZE0LEREICBWTERORENTTRETH 5
ZEnbhrol,

— RN ENZENDIRE D A =X A, KCl OBEITFEEfDIETHY, F=—
ﬁ%ﬁ@%ﬁﬁ%@%&m%&ﬁm%&m%f@ék%x%hfbéoé6_\ﬁmﬁé
X MRICIREN EAT 2 L, #EAENM< 720 2 ENA BV, BUKKEEIXIRE BRI,
¥ = — IR O BOKKE A OMIEIR < 22 5, BUKKEG O AAERITBEOBOKE & ¥ =—
FHPRIEOBOKE D O T 5720, F=— RIEMBEITREBRICRAE Lol 2 &
AHERI L7, WIHRIREDS LRT 5 &, F=—REREOBKI 0 E T L, fRe L
TEMTBDP T2 bOEEZLND,

(2) HEARE LB REIHMm

FEARBROEREFEM & LT NaCl, {#HAfE, MSG, ¥=—xifs x5 L LR 4
VR, VT RF R EZRETERTNE R b0, BEXLY bIRELZ &<
E LTz, NaCl, AR O MSG IHIRER IO/ S R E e o Tz,



Electric potential [mV]

-50

-100

10° 102 10" 10° 10' 10> 10°
TOMA

103 102 10" 10° 10' 10> 10°
OAm

-100

] ] ] ]
10° 102 10" 10° 10' 10* 10°
Concentation [mM]

—0—
A

NaCl

—O— —O—
HC1_,_ MSG _,  Qunine-HCI

150

100

50

10° 102 10" 10° 10' 10> 10°

103 102 10" 10° 10' 10* 103
200 | IDAI |

100~

]
10> 10°

102 102 10" 10° 10
200

100

v

10% 102 10" 10° 10" 10* 10°
Concentration [mM]

—0— :25C

——: 60C

Fig.3 Potential difference with change in concentration of basic taste
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