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Qualitative and quantitative detection of camellia oil
adulteration based on electronic nose
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and partial least squares regression (PLSR) were used to

adulteration. Results: The accuracy of SVM for qualitative

authentication was higher than that of LDA, and the average
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Abstract: Objective: This study aims to realize the adulteration
detection of camellia oil mixed with rapeseed oil, soybean oil and
corn oil. Methods: The electronic nose detection platform was
used for the adulteration detection of camellia oil mixed with
different proportion of rapeseed oil, soybean oil and corn oil.
Firstly, the linear discriminant analysis (LDA) and support
vector machine (SVM) were used for the qualitative identification

of camellia oil adulteration. Then multilayer perceptron (MLP)
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precision rate, average recall rate and average Fl-score were
94.85%, 96.11% and 95.34 % , respectively, which were 5.17 %,
4.44% and 5.29% higher than those of LDA. For quantitative
prediction, MLP outperforms PLSR. In particular, the
determination coefficients of MLP were 0.98, 0.99 and 0.98, and
the root mean square errors were 4.02%, 1.45% and 3.74%,
respectively, for camellia oil mixed with rapeseed oil, soybean oil
and corn oil. Conclusion: The SVM-based identification model and
MLP-based prediction model can effectively detect oil adulteration
by using electronic nose platform.

Keywords: electronic nose; camellia oil; adulteration; qualitative

identification; quantitative prediction
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Table 1 Electronic nose sensor array
(AN TERE Sl iR G 0 3 Bl (< 10°9)
TGS2620 %P A HLIE AT = R A 50~5 000
TGS2610 XFPIke T i o 2 500~10 000
TGS2600 X &0 RS S5 = RIUE 1~10
TGS2602 4 VARG WA i RAUE 1~10
TGS2603 X R 51 LA B & il 19 UK A 1~10

R

MP905 X2 H R4 o RAUE 0.5~1 000
MS1100 X 25 A LA AT 3 R 0.1~1 000
TGS2611 X F kg KAR AT i RIBUE 500~10 000
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Electronic nose detection platform
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Figure 2 Average maximum relative response of
electronic nose to tea oil, rapeseed oil,

soybean oil and corn oil
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Table 2 The discriminant accuracy of SVM model under
the best ¢ and g parameters with different
principal component numbers
BAESH PR RS
c g W/ % M/ %
1 2.14 35.51 86.45 83.17
2 13.92 4.59 91.12 89.11
3 128.00 20.39 92.99 89.11
4 10.93 7.73 94.86 91.09
5 2.14 16.00 94.86 91.09
6 1.19 0.54 96.26 90.10
7 4.00 3.25 95.79 91.09
8 4.00 3.25 96.26 92.08
9 4.00 3.25 96.26 92.08
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11 4.44 8.57 95.79 92.08
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Figure 4

MLP neural network predicts the result of adulteration proportion
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