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Table 1 Main properties of chemically sensitive field-effect
transistors sensors of Astree electronic tongue
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Fig.1 Typical response of electronic tongue for minced mutton with different sample weight
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Table 2  Effect of sample weight on sensor’s responses
LIELER
BRI FE i Sensor response /mV
Extracting solution Sample weight/g
77 BA BB CA GA HA JB
10 204431d 373.83c¢ 1511.92d 99528d 151232b 1015.54b 3233.71c¢c
- N 15 2891.16a 91624a 1956.55a 139093a 1383.60c 1094.78a 3303.59a
AL
KCl solution
20 2777.13b  721.81b 1832.56b 1365.07b 1574.54b 1092.88a 3258.59b
25 2490.56¢c 373.99c 1646.62c 130341c 1844.82a 1119.02a 3246.46bc
10 2007.63¢  71459b 1977.85b 1177.11¢c 1792.05b 152430a 3431940
e 15 2233.69a 60421c 211050a 1452.71a 1773.19b 149552ab 3449.50a
LIBFHH
Alcohol solution
20 1608.42d  790.00a 1692.49d 985.21d 1551.96¢ 1471.01b 3371.79d
25 2076.96b  643.12¢  190097c 138895b 2005.53a 1403.36c 3383.83c
10 1511.68c  770.67b 172496b  76598d 116039b 1073.20c 321533¢
. 15 1611.15¢ 65847d 1641.96¢ 844.51 ¢ 1209.39b 1296.19a 3195.88d
LETK
Deionized water
20 2220.67b  711.96¢ 182845a 1117.71b 2007.61a 1123.14b 3275510
25 272488a 876.42a 1909.25a 1289.06a 206649a 1136.05b 331437 a

e SR T REA R ROR Z A 5% 5K

Note: Different letters within the same column indicate significant difference at 5% level.
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adulterated with different content of chicken
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Fast discriminating of purity on minced mutton using electronic
tongue

Tian Xiaojing®?, Wang Jun'*, Cui Shaoging®
(1. School of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 300058, China;
2. College of Life Science and Engineering, Northwest University for Nationalities, Lanzhou 730024, China)

Abstract: Cheaper animal protein, such as Chicken as an example, has been fraudulently used as a substitute for
more expensive animal proteins, like mutton and beef. The adulteration of mutton has attracted increasing
attention. It requires reliable methods for the authentication of mutton adulteration. An electronic tongue with
chemically modified field-effect-transistor sensors was employed to analysis the adulteration of chicken in minced
mutton. The effects of sample weight on the sensor responses of electronic tongue were studied at three different
extraction solutions. Analysis of variance found that the sample weight affected the responses of the sensor
significantly. With the help of Principle component analysis (PCA), the optimum experimental parameters were
acquired: 15 g sample extracted by 100 mL KCIl solution.

The adulterated mutton was made by mixing mutton with chicken at levels of 0, 20%, 40%, 60%, 80%, and
100% by weight, respectively. With the optimum experimental parameters, 168 samples of adulterated mutton
were detected, and the signals were analyzed by pattern recognition techniques to build models for classification
of adulterated mutton with different content of chicken, and prediction of the content of chicken in minced mutton.
With PCA, the adulterated mutton samples were grouped according to their content of chicken with good
classification results, except that samples containing 80% and 100% chicken partially overlapped with each other.
Better classification results were found when canonical discriminant analysis (CDA) was employed, as samples
containing 80% and 100% chicken were clearly grouped and separated. Multiple linear regression (MLR) and
Partial least square analysis (PLS) were employed to build the predictive model for the content of chicken
adulterated into minced mutton. Both models could predict the adulteration with a high determination coefficient
as high as 0.9925 and 0.9923, respectively. MLR was more effective for the prediction of chicken content. The
E-nose proved to be a useful authentication method for meat adulteration detection for its efficiency and high
accuracy.

Key words: meats, principle component analysis, models, Electronic tongue, discriminant analysis, adulteration
of muttons
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