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Abstract: The Support Vector Regression (SVR) prediction model was established for the rapid detec-
tion of tetracycline contents in pork by the synchronous fluorescence spectroscopy combined with
Competitive Adaptive Reweighted Sampling (CARS) method. The CARS was used to select tetracy-
cline correlative variables of pork samples from spectral data and the optimum wavelength difference
was set to be 65 nm. Then, the performance of three variable selection methods including CARS,
Successive Project Algorithm (SPA) and Genetic Algorithm (GA) were compared. Finally, the SVR
was used to establish the prediction model for tetracycline contents of the pork by using 16 selected

variables. The results show that CARS after Multi Scattering Correction(MSC) processing is superior
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to SPA and GA and can select feature variables of full spectra efficiently. The prediction model of tet-

racycline by CARS-SVR is superior to the model established by original spectrum SVR, and the determina-
tion coefficient (R*) and the Root Mean Square Error of Prediction (RMSEP) in the CARS-SVR model pre-

diction sets are 0. 961 2 and 10. 94 mg/kg, respectively. The results demonstrate that synchronous fluores-

cence spectroscopy combined with CARS-SVR is feasible to predict tetracycline contents of the pork, and

CARS-SVR method can simplify the model efficiently and improve the prediction precision.

Key words: synchronous fluorescence spectroscopy; Competitive Adaptive Reweighted Sampling

(CARS); Support Vector Regression(SVR) ; tetracycline; pork
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JEEER 2 mm () ETEFEA, FREL 100 mg PUIF &K



% 10 34

H IR L 55 < [ 2B POEOEIE A5 CARS 72 8 40 2 FUN A% 1A Hh 0 25 28 5k B 5 2515

B it s H1 /0 i 4l K 78 T 200 mL #7825 5
Hh B P S T A B A0 .45 31 500 mg/L Y
PUER R A i . PRI 3 g SR AL B 1T 2l K i
T 50 mL Ay 7 & S 1.5 mol/L [
NaOH & . 17 60 4 10 mL A4z €8 25 5 8
A R AR O B0 2R it 45 W - ) I 1) 25 4206 oo
NSRRI NaOH 35 4K )5 76 W K ¥ v e fig 30
min . fig Joi FH 40K 5 28, 13 ) 60 AN [ e EE 1Y
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Tab.1 Range, mean., and standard deviation of

tetracycline of pork in data sets

Standard
Range/ Mean/
Data set Samples
(mg » kg ' Xmg + kg™ ")
(mg *+ kg ")

Calibration 40 3.58~188.85 106.05 55. 24
Prediction 20 7.32~184.64 107.16 56. 68

deviation/
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Fig.1 Synchronous fluorescence spectra of samples
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Fig. 2 Synchronous fluorescence spectra of original
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AR SCHCHE T AN [ Ak B 35 4 A DY BR 2
i SVR @RI f 25 5, insk 2 fin ., MSC
] 4 63 i 7 7 19 SVR B 25 SR e i . Hiok & &R
BCR) AT ¥y 7 AR iR 22 (RMSEP) 4 Jill 4
0.951 8F1 12. 65, % SNV Fl— By ik 4> 4b 22 )5
N 235 SR A ARG 5 T 3 4.5 S K 7 T WAk
AR I 5 80T 0 T 4 R e 25
RMSEP {7} 5] 22. 73,
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Tab. 2 Results of SVR of tetracycline in pork with

different pretreatment methods

Pretreatment methods R? RMSEP/(mg * kg™ ")
Ji ik 0.938 9 13.72
MSC 0.951 8 12.65
SNV 0.920 6 16. 00
— B kg 0.924 1 15. 29
3R 0.872 2 22.02
5 5 0.847 2 22.73
7 HOPH 0.874 1 22.21

3.3 CARS T =

I A ' 3% A B4 B & B, B MSC i Ak 3
JEI% BT ST B R TR H O 2R K Y SVR B Y F0) 25
A, B L CARS {36 4% it 224+ %F MSC i 4b
HE GG, B 3 2 CARS Jr s ik 2 & 1 A
Rk, Ho 1B 3Ca) 2 Lk A i R rp K AR
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Tab. 3 Results of SVR of tetracycline of pork for

5 0.03 different variable selection methods
m
»n 0.02 J Number of )
= - i ) Method R’ RMSEP/(mg * kg 1)
~ 0.01 .
0 10 20 30 40 50 variables
Number of sampling runs — 121 0.9518 12. 65
(b) ¥ 75 i 22 1 A5 Ak, CARS 16 0.961 2 10. 94
(b) Variation of RMSECV GA 33 0.952 4 12.59
SPA 6 0.940 1 14.57
c g X107 B )
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§ 2 O‘ S 5 e Y e N SH- 4 N
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Fig. 3 Procedure plots of CARS variable selection
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