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Correlation analysis of taste intensity of tea flavor attribute reference

based on electronic tongue and artificial senses
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BRI BEBE A 0.01 mg/mL ., 3 & & F & w0 545 A
—3.32; 5 R BN EEeR LK A A 0.03 mg/mL . & R F
Evh BAL K 1.32; BAEHA L B BIEA 0.4 mg/mL. A 5k
F & AR K 18.07, A7 BR BR ok A0 BB AR % 0.04 mg/ml.
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This study aimed to explore the correlation
between electronic tongue and artificial senses on the taste inten-
sity of tea taste attribute reference. Methods: Quinine, alum, so-

dium glutamate, sucrose and citric acid were used as the reference
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materials for bitter, astringent, fresh. sweet and sour taste at-
tributes in turn. Based on the perception threshold, the relation-
ship between concentration and taste intensity of each reference
material for electronic tongue and artificial senses and its correla-
tion were analyzed. Results: The bitterness perception threshold
of quinine was 0.015 mg/mL, and the corresponding electronic
tongue response value was 4.91. The detection threshold of acer-
bity was 0.01 mg/mL, and the corresponding electronic tongue
response value was — 3.32. The threshold of sodium glutamate
umami perception was 0.03 mg/mL, and the corresponding elec-
tronic tongue response value was 1.32. The sweetness detection
threshold of sucrose was 0.4 mg/mL, corresponding to the re-
sponse value of electronic tongue was 18.07, and the acid taste
detection threshold of citrate was 0.04 mg/mlL.. corresponding to
the response value of electronic tongue was —6.18. The relation-
ship between artificial sensory and electronic tongue concentration
and taste intensity of each taste attribute reference was a function
curve, which was in accordance with Weber-Fechne law. In the
selected concentration range, the electronic tongue taste intensity
of citric acid (sour taste) and sucrose (sweet taste) was positively
correlated with the artificial sensory intensity, while the
electronic tongue taste intensity of quinine (bitter taste) and alum
(astringent taste) was negatively correlated with the artificial
sensory intensity. Conclusion: The electronic tongue are certainly
correlated with artificial sensory concentration-taste intensity of
five tea taste attributes.

Keywords: electronic tongue; artificial senses; taste attributes;
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Table 1 Table of perceptual threshold concentrations for the five taste attribute reference substances mg/mL
wWwEE  ZEY K1 K2 K3 K4 K5 K6 K7 K-8 K9 KF-10
i S 0.007 5 0.015 0.03 0.06 0.12 0.24 0.48 0.96 1.92 3.84
e GEEN 0.002 5 0.005 0.01 0.02 0.04 0.08 0.16 0.32 0.64 1.28
fiif BREBRW  0.007 5 0.015 0.03 0.06 0.12 0.24 0.48 0.96 1.92 3.84
[icd FrIETR 0.005 0.01 0.02 0.04 0.8 0.16 0.32 0.64 1.28 2.56
il REHE 0.05 0.1 0.2 0.4 0.8 1.6 3.2 6.4 12.8 25.6
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Table 2 Description and rating reference for artificial

sensory taste intensity

s IR B 5 B i 3 W T 1 45 21 BN
B e

1 W ULFEZAED 1 0.5~1.5
2 FWAFRRIRZ 50 Il 1.5~2.5
3 —RORTEEA D I 2.5~3.5
4 BRI N 3.5~4.5
5 HIROULTARREHE) A 4.5~5.5

1.3.2 HLF R R G BAR RS L s M TG b R AliK
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B3R 3 WAL 25 T IR A 48 (9 0.015 mg/mlL, B
BLIR R 5628 B {0 0.01 mg/mL, 45 2 R B fif ik 55 25 1 (i
27 0.03 mg/mlL . JEAH &R 58 8¢ B (E h 0.4 mg/mL, A7 5
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Table 3 Taste attribute reference taste perception threshold and sensory evaluation grade table
(T bEAQIR D) R (PP B R)D FF CHEM fif (4 AR EN)
Irig: 873 9 s Irig: a7 3: 9 ) Ioig: 87 3:- 9 - JoT e R/ s Jot e R B/ g

(mg *» mL™1) (mg * mL™1) (mg * mL™1) (mg * mL™1) (mg* mL™1)
0.007 5 1 0.002 5 1 0.005 1 0.05 1 0.007 5 1
0.015 il 0.005 1 0.01 1 0.1 1 0.015 1
0.03 Il 0.01 Il 0.02 I 0.2 I 0.03 II
0.06 I 0.02 Il 0.04 Il 0.4 Il 0.06 II
0.12 I 0.04 I 0.08 I 0.8 Il 0.12 1
0.24 Il 0.08 Il 0.16 Il 1.6 Il 0.24 I
0.48 I\ 0.16 Il 0.32 Il 3.2 Il 0.48 I
0.96 I\ 0.32 I 0.64 I\ 6.4 N 0.96 I
1.92 vV 0.64 I 1.28 I 12.8 I\ 1.92 I\l
3.84 vV 1.28 vV 2.56 Vv 25.6 V 3.84 V
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Table 4 Fitting of artificial sensory presentation
intensity for taste attribute references
i LS ewip R?
=T y=0.67Inzr+3.92 0.99
U LINCHD) y=0.65Inz +3.89 0.98
BRI (B y=0.50lnz +3.11 0.95
HERE CRD y=0.72Inx +1.68 0.97
PR (R ¥=0.69Inx +3.71 0.97
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Figure 1
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Xt R EE R LR > 0.938, Uk W AL 7 o A6 I Ak 5 5L B
Wk ) JE G S R R A R A
24 EMEHBEESEYETFERNSEAIREREE

% 1

A1 6 R 3 AT, A R IR ) R JRE A CRIF IR 1) v
THEREWRBES AN TIRERE R —B0LH, I 2 FEAH
3%, T 28 7 G RO R AR T2 ) 5 17 338 0 28 77 (R 1) R
TG R L G R B R U] e 22 12 38 184 ) 3 7 1 0

Concentration-intensity function curve for artificial sensory intensity values
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Table 5

Taste property reference e-tongue detection

intensity values fitted

FE i G 7R R?
F T () y=—0.122340.9522—2.63x +4.74 0.963
R TN@)) y=—5.4627420.5522—23.862x —3.19  0.995
BRI () y=2.17Inz +16.03 0.994
TEAE GED y=0.0012°—0.05202+0.462 +17.78 0.938
FEm(R)  y=6.370 1lnx+13.863 0.995

WAL ARG, 45T IR 2 B{H R 0.015 mg/mlL . X} i
HL 5 WA O 4,91, BRI TR 56 22 B {E 24 0.01 mg/mlL,
Xof 7 FEL T R B R — 3,32, 48 A TR B R U 0 % B fE
0.03 mg/mL XF N B, 7 W) I (B Ry 1,32, R A &I ok o 22
BE N 0.4 mg/mL  XF N B F 5 W i {6 K 18.07, 47 15 iz
M2 Wk 56 %% 190 H 2 0.04 mg/mL, X I HL ¥ 7 W 7 6 K
—6.18, BEUAHL T 5 K I 5 AN TRCE A M vk S % Wk
B — RORSREE B — B M ek,
3 Hiw

KR, A0 5 iR BEESEY A TIRES
BT Rk e — 2l LR A
Weber-Fechne & f , 75 FT % 5T & ¥ B 75 Bl N, A7 B R (1R
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Figure 2 Concentration-intensity value curve as a function of electron tongue detection
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Table 6 Relationship between electronic tongue detection and artifical sensory intensity
values for the taste attribute reference
i WAL/ (mg « mL~1)  HT T I R W& Tr e R?
ZE T () 0.015 4.91 y=—0.84x+6.19 0.932
HA AR (D 0.01 —3.32 y=—2.862+0.27 0.899
¥ R (ff ) 0.03 1.32 y=3.332x+2.48 0.886
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FrEERR (7R 0.04 —6.18 y=7.37x—14.27 0.986
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