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Authenticity identification of camellia seed oil based on gas

chromatography and chemometrics

LiJingyan LiQin Han Bo Zhang Ruixue
(College of Food Science and Engineering, Northwest A & F University, Xianyang, Shaanxi 712100, China)

Abstract: [Objective] To establish a method for authenticity identification of camellia seed oil. [Methods] The fatty acid composition of
camellia seed oil and six common vegetable oils are determined by gas chromatography. Principal component analysis (PCA) is employed to
explore the distribution patterns of fatty acids among the vegetable oils and to screen for potentially adulterated oils. Partial least squares
discriminant analysis (PLS-DA) is applied to establish a model between fatty acid profiles and actual adulterated oils. Finally, multiple
stepwise linear regression analysis is used to establish quantitative analysis models for adulteration in camellia seed oil. [ Results] Among
the six common vegetable oils, olive oil and peanut oil exhibit fatty acid compositions most similar to that of camellia seed oil, and are
therefore selected as potential adulterants. The PLS-DA model could discriminate adulterated oils with adulteration levels no lower than 5%,
and identify characteristic fatty acids for olive oil adulteration (palmitic acid, behenic acid, linoleic acid, palmitoleic acid and stearic acid)
and for peanut oil adulteration (oleic acid, linoleic acid and palmitic acid). The quantitative models established by stepwise linear regression
for olive oil and peanut oil adulteration in camellia seed oil achieve correlation coefficients (R?) greater than 0.9 for both models. The limits
of detection (sensitivities) for the two models are 5% and 2%, respectively, and the method repeatabilities range from 0.7% to 6.0% and
from 0.8% to 3.3%, respectively. The errors between predicted and actual values range from —1.93% to 2.08% and from —0.79% to 0.15%,
respectively. [ Conclusion] This comprehensive technical strategy, encompassing screening, qualitative discrimination, and quantitative
analysis, provides a complete solution for the authenticity assessment of camellia seed oil.
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Figure 1 Chromatogram of fatty acid methyl esters of seven vegetable oils
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Figure 3 PCA score and loading plots of seven vegetable oils
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2 Do Y=190.98—10.175X,+ 161.309X,— 9.33X;— 9.545X,+ 11.428X,
B LA Y=838.638—9.917X,—8.635X,— 7.390.X;

TOYRBE G (%)X, X, X X X X R AR R R R R R iR P PR | L R

3 MEFAF RIS AR B TN B2 1 IEMN
Table 3 Evaluation of model prediction ability for camellia seed oil adulteration %

JibriB ik A RSD R 2EH bR 5 O b A RSD REAH
2% MR ol —1.49+0.19 — — 2% 464l 1.36+0.05 33 —0.64
4% R 0.54+0.05 — — 4% AEA 3.3140.04 1.0 —0.69
5% MR 5.05+0.14 2.6 +0.05 5% fEA i 5.12+0.09 1.8 +0.12
8% HHAY itk 6.0740.06 6.0 —1.93 8% AE4E il 7.21+0.08 1.1 —0.79
10% i vih 10.65+0.22 2.1 +0.65 10% 464l 9.8440.13 1.3 —0.16
15% Mt i 17.08+0.14 0.8 +2.08 15% fe4: 3l 15.15+0.12 0.8 +0.15
25% i 25.2440.61 2.4 +0.24 25% 140 24.7940.28 1.1 —0.21
35% M i 33.41+0.24 0.7 —1.59 35% 1624 34.95+0.76 2.6 —0.05
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