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3D Fluorescence Spectra Combined with Tchebichef Moments for
Rapid Identification of Doping Sesame Oil
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Abstract; The three-dimensional fluorescence spectra of the samples were measured by FS920 fluores-
cence spectrometer, and the characteristic information of three-dimensional spectral grayscale was extrac-
ted directly by Tchebichef moments. And then, the cluster analysis was carried out. Finally, a linear
model of each component in the sample was established by the stepwise regression. Clustering analysis
can identify doping sesame oil with a high recognition rate and can correctly analyze its constituent com-
ponents. R-squared of the obtained linear model is greater than 0.99. The results show that Tchebichef
moments can effectively extract the characteristic information of the spectrum and can be used to identify

the doping sesame oil and obtain good qualitative and quantitative analysis results.
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Tab.1 Vegetable oil samples

Sample Brand Sample Brand
71 Damingyongzhen Y1 Wannian
72 Fulinmen Y2 Tinlongyu
73 Huarui Y3 Luhua
74 Lihong Y4 Fulinmen
75 Mingxuan Y5 Xiwang
76 Fulaiwei Y6 Duoli
77 Jinlongyu Y7 Fulinmen
78 Damingyongzhen c1 Jinding
79 Fulaiwei JC1 J2:C1=1:9
710 Fulinmen Jc2 J2:C1=2:8
ZI1 Jinlongyu Jc3 12:Cl= 3:7
712 Luhua Jc4 J2: C1 = 4:6
Z13  Mingxuan ICs R:Cl = 5:5
Z14  Damingyongzhen Jc6 12:Cl= 6:4
D1 Fulinmen JC7 J2:C1=17:3
D2 Shiweitian JC8 J2: C1 = 8:2
D3 Fulinmen JC9 J2:Cl = 9:1
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Fig. 1 3D fluorescence spectra(a) and contours(b) of JC5
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Fig.2  Grayscale image of JC5
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Fig.3  Dendrogram of doping sesame oil

il !
—UN R

|_

e
[elelels
W
L
|

P
aq
Lo
: I

|
0 0.5

L
1.0

L
1.5

|
2.0

L
2.5

Standardized distance (class averaging method)
K4 B2k RERIE K

Fig.4 Dendrogram of doping sesame oil’s ingredients
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