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Recognition of Goat Milk Adulterated with Proteins Using Electronic Nose Combined with Chemometric Methods

JIA Ru, ZHANG Juan, WANG Jiayi, DING Wu™
(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: Goat milk adulterated with proteins was qualitatively discriminated and quantitatively analyzed using electronic
nose combined with chemometric methods. Milk samples adulterated with different proteins were detected by electronic nose
and then the response values were analyzed qualitatively by principal component analysis (PCA), and linear discriminant
analysis (LDA) and quantitatively by linear regression analysis, Fisher discriminant analysis (FDA) and K nearest neighbor
(KNN) analysis. The results showed that PCA and LDA were able to distinguish different adulterants. The determination
coefficient of linear regression analysis was 84.5%, indicating high reliability of the regression equation. The accuracy of the
original classification by FDA reached 100.0%, and the accuracy of cross validation was 98.2%, indicating good predication
performance. The classification accuracy of the training set by KNN analysis was 95.1%, and the classification accuracy
of the validation set was 97.1%, indicating good prediction performance of the model. All of these results showed that it is
feasible to apply electronic nose technology in recognition of protein adulteration in goat milk.
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Fig. 1  Response graphs of sensors to volatile components of control samples
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Fig.6  Residual plot
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