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Application of gas chromatography combined with stoichiometry in

discriminant analysis of pseudo mixtures of walnut oil and rapeseed oil
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Abstract: Objective: This study aimed to investigate different
discriminant analysis models for pseudo-mixtures of walnut oil
and rapeseed oil. Methods: Gas chromatography technology was
used to analyze the fatty acid content in the adulterated mixture
of walnut oil and rapeseed oil. Chemical stoichiometric methods
chromatography data, and

were used to model the gas
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discriminant analysis was performed on different proportions of
walnut oil and rapeseed oil mixtures. Results: Pure walnut oil and
adulterated walnut oil were distinguihed by using Principal
Component Analysis ( PCA) identified, and percentage of
adulteration in the sample was calculated. 83.33% of the samples
were successfully categorized using the Bayes discriminant
analysis. Partial Least Squares Discriminant Analysis (PLS-DA)
achieved 87.50% discrimination accuracy. Based on the BP neural
network model for discriminant analysis, the accuracy of the
training set was 84.21% and the accuracy of the test set was
80.00%. For both the training and testing sets, the genetic
algorithm-based discriminant analysis using an optimized support
vector machine (SVM-ga) achieved 100% accuracy. Conclusion:
Multiple analytical models can identify the adulteration ratio of
walnut oil and rapeseed oil to varying degrees, among which the
SVM-ga model had the best prediction accuracy.
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Figure 1 Fatty acids content of walnut oil and

rapeseed oil
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Table 1 Fatty acids content of binary adulterated mixtures of walnut oil and rapeseed oil in different proportions %
Sk E th i Cis.o Cisa Cis.z Cis.s Cisnn Cao.1 Caz.i
0 0.94+0.04f 17.384+0.45"  67.8940.75*  11.7240.51* 0.0640.01f / /
20 1.2340.07¢  25.934+1.11°¢  59.11£1.29>  10.63+£0.29>  0.1240.01¢ / /
40 1.46+0.04¢  35.51+1.53¢  49.57+1.03¢ 9.80+£0.62¢  0.15£0.01¢ / /
60 1.7040.08¢  44.26+1.39°  39.68+0.98¢ 9.0240.64¢  0.1940.01°¢ 0.2740.03¢ 0.26+0.03¢
80 2.01£0.11° 53.284+1.66"  30.3540.69¢ 7.4940.32¢ 0.2340.01° 0.4940.02° 0.4840.02"
100 2.384+0.07% 63.76+1.36° 20.5040.74" 6.2340.53f 0.2840.01* 0.65+0.042 0.65+0.04%
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Table 2 Principal component eigenvalues and

cumulative credibility
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Figure 2 Principal component scores of walnut oil and

adulterated walnut oil
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Table 3 Explanatory and predictive variables

based on PLS %
. s BibAra WA FItAr it
%y , ‘ X )
R2Y R2Y (cum) Q? Q? (cum)
PC1 39.96 39.96 34.59 34.59
PC2 28.72 68.68 30.42 65.01
PC3 16.10 84.78 18.37 83.38
PC4 14.04 98.82 11.40 94.78
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Table 4 PLS discriminant classification results

0 20 1 B
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20% 40% 60% 80% 100%
0 12 100.00 12 0 0 0 0 0
20 12 100.00 0 12 0 0 0 0
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60 12 66.67 0 0 4 8 0 0
80 12 58.33 0 0 0 5 7 0
100 12 100.00 0 0 0 0 0 12
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Table 5 Identification effect of BP neural network algorithm
Ve RS MR 5
el
1 2 3 4 5 6 1 2 3 4 5 6
1 9 0 0 0 0 0 3 0 0 0 0 0
2 0 8 0 0 0 0 0 4 0 0 0 0
3 0 0 9 0 0 0 0 0 5 0 0 0
4 0 0 0 12 0 0 0 0 0 0 0 0
5 0 0 0 0 10 0 0 0 0 0 2 0
6 0 0 0 0 9 0 0 0 0 0 3 0
CEsE/% sa21 .00
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Figure 3 Distribution of predicted and true values in BP neural network
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Table 6 Identification effect of SVM-ga algorithm
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