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Analysis and discrimination of soy sauce by using electronic tongue
Abstract: This paper aimed to study the application of the electronic tongue on qualifying soy sauce for 8 different
brands by means of the pattern recognition method. First, a measurement based on the electronic tongue was
developed for the soy sauce, the dilution multiple was 30 times, and sourness, bitterness, umami, saltiness,
sweetness and richness were chosen as the taste index for evaluation. The content of nitrogen amino acid, salt, total
acid, total sugar and free amino acids were studied, and the correlation of these taste substances and taste sensors
was significant. With the help of different pattern recognition methods, the electronic tongue had the ability to
classify soy sauce in different brands, the contribution rate of the first two principal components of PCA, DFA is
83.8% and 98.1%, and the correct discrimination rate of the Fishers’ function was 99.3%, BPNN had the ability to
predict unknown samples accurately and the correct discrimination rate reaches 100%.
Key words: Electronic tongue; Soy sauce; pattern recognition method
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Tablel Basic information and number of soy sauce samples
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Tablel Mean scores of each taste index in different soy sauce samples
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Fig.1 The box plot of relaive intensity of each taste index in different soy sauce samples
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Fig.2 The taste scores of soy sauce with different dilution multiples
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Table2 Correlation between content of taste substances and electronic tongue sensor response signals
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Fig.3a PCA results of taste sensors of different soy sauce samples
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Table3 Different brands’ classification results in soy sauce
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D 12 0 100% 12 0 100%

E 18 0 100% 18 0 100%
F 30 0 100% 30 0 100%
G 18 0 100% 18 1 94.44%
H 18 0 100% 18 0 100%
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