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Table 2 The performance of quantitative regression model from different feature value
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PCR AR . PCR1 11 0.161 0.981 0.364 0.902
A PCR2 9 0.146 0.984 0.185 0.975
MR & B A 5 PCR3 12 0.121 0.989 0.230 0.961
PLS AL & PLS1 7 0.155 0.982 0.311 0.928
R PLS2 5 0.154 0.983 0.178 0.976
MR & B A B PLS3 7 0.133 0.987 0.187 0.974
ANN AR 5 ANN1 6 0.0186 0.999 0.0802 0.998
EE R ANN2 6 0.00990 0.999 0.106 0.996
PR B Gk o 3 5 ANN3 6 0.00557 0.999 0.154 0.996
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Determination of Sodium Metabisulfite Content in Shrimp by Multi-frequency Large Amplitude
Pulse Voltammetry Electronic Tongue

Yu Cheng'?, Zhang Xiaojun*?, Mei Guangming®?®, Fang Yi’, He Pengfei**
(School of Food Science and Pharmaceutics, Zhejiang Ocean University, Zhoushan 316022, Zhejiang
*Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, Zhejiang
*Zhejiang Province Key Lab of Mariculture & Enhancement, Zhoushan 316021, Zhejiang)

Abstract Objectives: This paper focused on evaluating and exploratory analyzing applicability of multifrequency ampli-
tude pulse electronic tongue in determination of sodium metabisulfite in shrimp. Methods: The extract of shrimp (Penaeus
vannamei) with 20% alcohol aqueous solutions was subjected to signal acquisition of electronic tongue. Once electrode
combinations were determined, extreme points, inflection points and fusion of extreme points with inflection points in re-
sulting signals were used as feature to prepare corresponding dataset. Data were processed by different chemometrics ap-
proaches including principal components analysis (PCA), partial least squares (PLS), principal components regression
(PCR) and artificial neural network (ANN). Their performances were evaluated by predicted values vs measured values
plots, root mean square error and correlation coefficient. Results: The best electrode combination was determined as Pt
(1 Hz), Au (100 Hz), Pd (10 Hz) and Ag (100 Hz). Inflection points exhibited a good performance in both qualita-
tive classification and quantitative forecasting, while ANN performed best for regression models among three algorithms.
ANN model using inflection points data possessed a RMSE g, of 0.106 and R*q of 0.996 in test dataset, suggesting its
effectiveness in predicting concentrations of sodium metabisulfite with advantage in both data size and predicting perfor-
mance. Conclusions: It is feasible to determine concentrations of sodium metabisulfite by multifrequency large amplitude
pulse electronic tongue. This study provided an alternative way for high throughout determining illegal addition of sodium
metabisulfite.

Keywords electronic tongue; sodium metabisulfite; principal component analysis; chemometrics



