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Abstract: This study proposed a method for identifying adulteration in high-quality edible oils by combining laser-induced
fluorescence (LIF) technology with partial least squares-discriminant analysis (PLS-DA), aiming to quickly detect low-quality
edible oils in the market. Firstly, a laboratory-built LIF system was used to collect fluorescence spectral data of olive oil,
sesame oil, peanut oil, and their adulterated samples. Subsequently, PLS-DA was employed to construct adulteration

identification models for olive oil, sesame oil, and peanut oil respectively. Finally, the performance of these models was
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evaluated using a prediction set. The results indicate that the PLS-DA model can accurately capture the differential
characteristics in fluorescence spectra between adulterated samples and authentic samples. Under the verification of the
experimentally obtained data, a 100% correct classification rate is achieved. This method enables high-precision identification
of adulterated edible oil, providing a scientific identification tool for food safety supervision and offers support for technical

research.
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Tab.1 Experimental sample information
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Tab. 2 Information on adulterated samples
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YG, V(Y :V(G=9:1 YZ,  V(Y) :V(Z)=9:1 CH,  V(C):V(H)=9:1
YG, V(Y :V(G,)=8:2 YZ, V(Y] :V(Z)=8:2 CH, V(C):V(H)=8:2
YG, V(Y :V(G)=T:3 YZ, V(Y] :V(Z)=T7:3 CH, V(C):V(H)=T7:3
YG, V(Y :V(G)=6+4 YZ, V(YD :V(Z)=6:4 CH,  V(C):V(H)=6:14
YG, V(Y :V(G)=5:5 YZ,  V(Y) :V(Z)=5:5 CH,  V(C):V(H)=5:5
YG, V(Y :V(G)=4:6 YZ, V(YD) :V(Z)=4:6 CH, V(C):V(H)=4:6
YG, VY, V(G =37 YZ, V(Y :V(Z)=3:7 CH, V(C):V(H)=3:7
YGy, V(Y :V(G)=2:8 YZ,  V(Y) :V(Z)=2:8 CH, V(C):V(H)=2:38
YG, V(Y :V(G)=1:9 YZ,  V(Y) :V(Z)=1:9 CH, V(C):V(H)=1:9
DG, V(D) :V(GH=9:1 Y1, V(Y,) s V) =9:+1 cJ, V) VD =9:1
DG, V(D) :V(G)=8: 2 YJ, V(Y,) : V(J,) =8+ 2 cJ, V(C) :V(J)=8+2
DG, V(D) :V(G)=T:3 YI, V(Y,) s V() =7:3 Cl, V(C) V() =T:3
DG, V(D) :V(G)=6+4 YJ, V(Y,) t V() =6 ¢4 cJ, V(C) s V() =6+ 4
DG, V(D) :V(GH=5:5 YJ; VY, t V() =515 CJ; V(C) V(=55
DG, V(D) :V(G)=4:6 YJ, V(Y,) : V(J,)=4:6 cJ, V(C) :V(J)=4:6
DG, V(D) :V(G)=3+7 YI, V(Y,) : V(=37 cJ V(C) V(=37
DG, V(D) :V(G)=2:8 Y, VY, 1 VU,)=2:8 Clg V(C) V() =2:8
DG, V(D) :V(GH=1:9 YJ, VY, : V() =1%9 Cl, VC) s V(J)D=1+9
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Fig. 1 Schematic diagram of the LIF system
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Fig. 2 Original fluorescence spectrum of peanut oil H,
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Tab. 3 Results of denoising performance comparison

of different wavelets

NP R SNR/dB MR 2E/ %
db4 42.93 0.24
bior3. 7 37.35 0. 46
sym4 36.53 0. 50
coif3 36.52 0. 50
haar 35. 60 0.55
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Fig. 3 Pre-processed fluorescence spectrum of H,
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Fig.4 Fluorescence spectra of experimental samples
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Fig. 5 Fluorescence spectra of adulterated oil samples
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Fig. 6 PLS-DA latent variable scores of olive oil
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Tab.4 PLS-DA model evaluation results of olive oil

24 T 4 %5 P Accuracy/ % Recall SPEC F1
RO 5 100 1. 00 1. 00 1. 00
% O HORS 3tk 8 100 1. 00 1.00 1.00
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Fig. 7 PLS-DA latent variable scores of sesame oil
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Tab.5 PLS-DA model evaluation results of sesame oil

24 T 4 H HE Accuracy/ % Recall SPEC F1
2Rk 4 100 1. 00 1.00 1. 00

B Z ki 8 100 1. 00 1. 00 1. 00
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Fig. 8 PLS-DA latent variable scores of peanut oil
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Tab. 6 PLS-DA model evaluation results of peanut oil

259 Fii ) A %5 Accuracy/ % Recall SPEC F1
1A 4 100 1. 00 1. 00 1. 00
BOhIEAE 8 100 1. 00 1. 00 1. 00
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Tab. 7 5-fold cross-validation results

%

2551 1 WIRE 2 WIRTE 3 WIRIE 4 WIRTE 5 WIRIE FHME
HCAS I 100 100 100 100 100 100
B Ot 100 100 100 100 100 100
Z Rl 100 100 100 100 100 100
B 052 R 100 100 100 100 100 100
AEA= 100 100 100 100 100 100
B A 100 100 100 100 100 100

4 & iE

BEXS B FH T 37 vh 38k A A 4B Do n) i, 5 7 BT LIF 5 PLS-DA 8505 . IR LIF &
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