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ABSTRACT: High-value edible vegetable oils, such as camellia oil or olive oil, have drawn much attention from the

market for their authenticity of origin due to their unique nutritional value and economic attributes. However, issues
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like fraudulent origin labeling and adulteration have severely compromised the protection of geographical indication
products and industry development. Currently, discriminant techniques, including near-infrared spectroscopy,
inductively coupled plasma mass spectrometry, stable isotope ratio mass spectrometry, fatty acid profiling and
electronic nose, efc., have widely been applied for origin traceability. Multisource data fusion combined with machine
learning has demonstrated superior accuracy and robustness compared to single-technique approaches. This article
systematically summarized the research progress of the aforementioned detection technologies in the traceability of
high-value vegetable oils. It also focused on analyzing the main problems existing in the current research: Most of the
existing studies concentrated on the identification of large-scale differences across countries or provinces, while there
was a relative lack of detailed traceability research at the county-level and smaller scales, and there was also a lack of
unified data preprocessing standards and a multi-source information collaboration framework. Based on this, this
paper proposed that in the future, efforts should be made to establish standardized preprocessing procedures and
shared databases. Through the deep integration of multi-dimensional data such as spectra, elements, isotopes and
volatile components, as well as the optimization of intelligent algorithms, a leap from precise identification of
small-scale production areas to dynamic verification should be achieved. The construction of an intelligent
traceability platform integrating data management, feature comparison and model reasoning will provide solid

technical support for ensuring product authenticity, improving regulatory efficiency and promoting the sustainable

development of the high-value vegetable oil industry.

KEY WORDS: camellia oil; olive oil; origin traceability; chemometrics; machine learning; data fusion
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Fig.l Geographical traceability technology framework for high-value vegetable oils
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Table 1 Common chemometric and machine learning models in edible oil geographical origin traceability
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Table 2 Common preprocessing methods used in NIR
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PCA BEBCEHERAE, 3 1 DD-SIMCA AR R JE F- 1543 55
(score distance, SD)15 1F 321 (orthogonal distance, OD)i%
SEAMR A, NIRRT HE BARFE S iR AR, RS
MRAGI R BEE o H 1 25 TR (C18:Ln9c) - Y AH XF
Fra TG LA, (BRI AT E A, &l
ZAIMAF IR R (C16:0) Y- H A X & AR Tk 23, (H
T VLG L5 o 8 L 25 AR JE AR (C 18:0) Y3441
X i T L A . %O xR L R AR A
B L AS A 2R R R K 100%, B B SR AR . 5
{£55 %) PLS-LDA #H I, DD-SIMCA 1 OPLS 24 B /3 555 71
JCTH WA A VAR 7 M RO RE &, TR LS B g R AN
TEMOE A BRI ST, HLIMA ZPI2) 58 Je it
4 /NEE =X (Sfax, Beja, Gabes il Medenine)f#) 3 Fft 3k
LM 5 FP(Chemlali, Chetoui il Zarrazi) WBF5E3 4, F
F GC 438 T HAR W R B BRZH AR, F£454 PCA 5 HCA



%510 3]

B, S R E R I DR U AR S SR — LR | A ik S 1 71

ERUGIEAT T 255 B 8. 53R EIR, AR R ™ XL
M Y B4R bR 5 i 107 R 3 B A7 AE B 35 25 - (P<0.05) .
g i R TS B AR T M) S P e FL X A B, M X
Zarrazi /i Fl(Gabes 5 Medenine) B A5 B AT NS M IR 2H Al
BT Pt A bR E P, MidEES Beja 77 X 9 Chemlali & i U
K& & B R A YR I B B E L RE T . W5 R M,
Jig: 77 T 2L 2 T T G, 7 B3 T AROASE il - 3 A DR T
Hoz 55 2 B SA 57 XAEE A 2L [R5

2.5 E-nose

E-nose J&—ZSRIL A B MLSE R LAy fo I3 &, 3w
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W, 3 bR 7 SR, RS S
125(5.63 mg/kg), HUKRIEH(2.92 mg/kg) FIE(2.79 mg/ke)-
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