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Abstract: Liquor is traditional and unique product of China. Because of different brewing materials and processes, Chinese liquor has
<

different and flavor taste. At this stage, the scent of liquo is'divided into eight kinds. In order to rapidly identify liquor flavor, a taste

sensor array based on 12 ion selective electrodes was developed and used for analyzing eight kinds of scent liquor. In this paper, the principal
component analysis, cluster analysis.andlinear discriminant anal)/sis were used to analyze the experimental data. In the three-dimensional
diagram of principal component analysis, eight different flavors of liquor can be clearly distinguished, and the cumulative contribution rate of the
first three principal components was of 75.01%. Using cluster analysis to further analyze the data, the recognition percentages of the eight

different types of spirits reached up‘to 93.75%. Finally; the linear discriminant analysis was used to identify the test samples, the discriminant

percentage between.the correcti and the prediction set was up to 100%. This study showed that the developed taste sensor array has good

identification ability for.different flavors of liquor.

Key ds‘te sensor array; liquor; principal component analysis; system clustering analysis; linear discriminant analysis
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Table 2 Type of sensors and parameters of activation

AR B o T A AR EILER FEAR I (mol/L) SEALET )
Al Na* NaCl 1x10* 8
A2 H* H,0 4
B1 Ca* CaCl, 1x10° 6
B2 K* KCl 1x10°° 4
B3 NO* NaNO;, 1x10° 6
C1 I Kl 1x10° @ 12
C2 F H,0 6
c3 cr KCl 1x10° 4
c4 Pb* Pb(NO3), 1x1073 8
C5 cu®* CuS0,-5H,0 1x10° 6
C6 Br KBr 1x10°
c7 Ag'/s* AgNO; Mxi0° "
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Fig.1 Experimental device diagram
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Fig.2 C2 signal response in deionized water
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Table 3 Numerical table of experimental/results’” ““

a-F 4wk RAR Z36iE
Ag+/52' 0.1627+5.60E-04 0.2071+4.57E-04 0.1673+5.21E-03 0.2233+6.27E-03
Br 0.0851+1.29E-04 0.1080+6.47E- 0.1531+6.87E-04 0.2168+5.54E-03
Ca* -0.0423+2.11E-04 0.0591+5.9 4 0.0496+2.09E-03
cr 0.1552+2.67E-04 0.1691+6.65E-0 0.1813+1.74E-02
cu® 0.1571+2.13E-04 0.1744+5.89E-03 0.1733+1.02E-03 0.1753+3.05E-03
0.4102+2.67E-04 0.3452+5.40E-04 0.2824+8.60E-04 0.3616+1.47E-03
H* 0.1517+2.13E-04 O‘.‘ll .65E-04 0.1039+2.43E-03 0.1296+4.63E-03
I -0.0282+9.57E-05 0:04 04 0.0305+1.18E-03 0.0247+6.50E-04
K* -0.0355+6.87E-05 0:0682+3.67E-02 0.0247+8.44E-03 0.0346+2.46E-03
Na* -0.0375+2:39E-03 0.1 4il.g3E-03 0.1813+5.50E-03 0.0680+1.04E-03
NO* -0.5453+4.34E-04 1.3130+4.15E-04 0.2878+3.51E-03 1.3935+7.33E-04
Pb?* -0.1416+1.38E-03 0.1430+5.73E-04 0.1184+9.18E-04 0.0637+1.28E-03

B & RB B RIB

0.0037+3.09E-04
0.1728+4.49E-04
0.1667+4.37E-04

0.1764+6.55E-04
0.1160+6.88E-03
0.0217+ 3.86E-04
0.1736+4.85E-04
0.1755+ 4.57E-04

0.1627+4.22E-03
0.1208+ 7.65E-04
0.0055+ 9.25E-04
0.1447+ 2.87E-04
0.1605+ 9.27E-04

0.1854+2.32E-03
0.3961+2.09E-03
0.0757+ 4.77E-02
0.1657+ 1.73E-03
0.1658+1.45E-03

F 0.2868+8.41E-04 0.4361+ 3.21E-04 0.3042+ 9.32E-04 0.3931+ 5.65E-03
H 0.0476+7.09E-04 0.1575+ 3.31E-03 0.1276+1.19E-03 0.1300+ 2.31E-02
I 0.0325+5.99E-04 0.0424+1.99E-03 0.0053+1.01E-03 0.0354+ 4.79E-03
K* 0.0221+6.34E-04 0.0528+ 1.29E-02 0.0229+1.87E-03 0.0472+ 2.89E-03
Na* 0.3099+3.97E-03 0.0708+ 9.93E-04 0.0092+8.69E-04 0.0036+3.96E-04
NO* 0.6671+1.28E-03 3.3182+ 8.73E-03 1.7526+5.51E-03 1.0256+ 2.91E-03
Pb?" 0.1243+9.01E-04 0.1130+1.69E-03 0.1328+4.37E-03 0.1215+8.41E-03
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F 53T (principal component analysis, PCA)
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Fig.4 3-dimensional principal component score map of different
flavor types of liquor
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