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Optimization Method of Sensor Array for Quick
Detection of Taste Quality of Beef

WANG Xiaodan XU Liping WANG Hongmei CAI Yingming JIN Jiahui ZHU Lingtao
(College of Food Science and Engineering , Jilin University, Changchun 130062, China )

Abstract. In order to quickly identify different taste qualities of beef juices and divide the quality grade
of beef individuals, a taste sensor array was built by the method according Byrd Luo taste theory,
containing twelve working electrodes and one reference electrode. The array was applied to classify the
quality grade of beef juices, and 30 groups of beef juices were distinguished. The method of clustering
analysis based on Euclidean distance was used to classify the taste quality of beef, which showed that the
taste characteristics of the same grade of beef juice samples were very similar and could be aggregated into
one group. And the accuracy of sensor array to detect the beef taste quality was assessed by sensory
evaluation. The sensor array for identification of beef juices was optimized for the key technical issues of
automated quality evaluation of beef juices. The inherent relationship among the response signals of
sensors was analyzed by the factor analysis of variance. Six working electrodes (S1, S2, S5, S7, P2 and
P3) were selected to compose beef taste sensor array with the reference electrode, and 30 groups of beef
juices were identified. The results showed that the identification accuracy rate for beef juices by the
optimized sensor array was 93.33% , which was higher than 80. 00% by the non-optimized one.
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Tab.1 Type of sensors and parameters of activation

BRa Brmlk Erhk 5 R SRR A Y 1 A R o Mgy KB WEAEWOKRE/ 1L
. o ) AL Fit/ g X

G ey R Jo it 405 TR mL (mol-L™")  W/h
Gl HUSH Rk Na* 5% Al,0;5.68% Si0,.27% Na,0 i ik VR BUR IR NaCl 58.5  0.00585 1000 1x10~* 8
G2 HURBH H*  72% $i0,.22% Nay0.6% CaO fil sEK LR BRI H,0 18 250 2
P WIKBFAHEIE  Ca® X SRR AR ) B AT T Bl R i v ) ORI CaCl, 11 0.02775 250 1x1073 6
P2 PEEATFRIE  K* v A T MR KCl 745 0.01863 250 1x10 73 2
P3  PVC Wi NO® ™ ZErdh 5 PVC KA A U0 I 25 ) o B 1 ) NaNO, 85  0.02125 250 1x1073 6
SU [ER (Z ) I AR LT 0 S 38025 9 £ Ay SRR A KI 166 0.04150 250 1x10 3 12
2 EEIK F- SR 5 BB 5 I H,0 18 250 6
S3 0 ER(Z@)E L SR A R W 1 D SRR Kcl 745 0.01863 250 1x10 3 2
S4 R ULE R Ph> MR B A R R T B B - R AR AR PR(NO5), 331 0.08275 250 1x107? 8
S5 R Cu2* WAL R CuS0,-5H,0 249.5 0.06237 250 1x10 73 6
86 JER(Z&) B Br~ TR R AR A A SR T 80 1 Ay U KBr 118.9  0.02973 250 1x107? 2
ST R (ZROBE Ag*/S*™  BAGHR S AOR A I AL 0 B B S RN U AeNO, 170 0.04250 250 1x10 3 2
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Tab.2 Parameter setting of open circuit potential
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Tab.3 Sensory evaluation of beef taste quality

W 35 b W b UEAE
1 2 3 4 5
B ik (40 43) AR R A B IR AT A IR R A SO 33~40  25-~32 17 ~24 9~16 1~8
JR K (20 43) A7 0 R R T TG A R S ek 17 ~20 13 ~16 9 ~12 5~8 1~4
R ET R (10 43) PR o A S R R T R SR TR R S A 9~10 7~8 5~6 3~4 1~2
A HBR (30 43) P TGS 25 ~30 19 ~24 13 ~18 7~12 1~6

R4 FARERRER

Tab.4 Degree for sensory evaluation of beef sample taste quality
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Fig. 1  G1 signal response in deionized water
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Fig.2  G1 signal response in beef juice
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Tab.5 Results of single factor analysis of variance
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B¥ 43339.81 104

2] 4585.78 29 158.13  591.93 <0.000 1
S3 AN 20. 04 75 0.27

BE 460582 104

ZH[A]  271657.84 29  9367.51 741.19 <0.000 1

S4 W 947. 89 75 12. 64
BB 272605.73 104
2] 746 783.56 29

25751.16 10609.24 <0.000 1

S5 4N 182. 04 75 2.43

BB 746 965.60 104

2H [1] 2975.56 29 102. 61 245.14  <0.000 1
S6 HA 31.39 75 0.42

B¥ 3006.95 104
Sl 1371686.20 29

47299.52 3982.53 <0.0001

S7 N 890. 76 75 11.88

M 1372576.96 104

ZHIA] 2093.66 29 72.20 168.86  <0.000 1
Pl 4N 32.07 75 0.43

M 2125.73 104

ZHA 8907.11 29 307.14  810.90 <0.000 I

P2 4N 28. 41 75 0.38

Ja¥i'e 8935.52 104

28] 57 254.58 29 1974.30 4383.75 <0.0001
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Fig.3 Clustering analyses of sensor array
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