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Three-Dimensional Fluorescence Technique Coupled with Chemometric
Second-Order Calibration Method for Simultaneous Detection of
Thiabendazole and Fuberidazole in Red Wine

Zhong Xiudi', Liu Yihong', Li Yong®, Wu Pingping', Wu Hailong’, Li Yaoqun'’
(1.Department of Chemistry and the MOE Key Laboratory of Spectrochemical Analysis & Instrumentation, College of
Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005

2. State Key Laboratory of Chemo/Biosensing & Chemometrics College of Chemistry and Chemical Engineering, Hunan
University, Changsha 410082)

Abstract: Thiabendazole (TBZ) and fuberidazole (FBZ) are a class of benzimidazole fungicides and have been widely applied
to protect vegetables and fruits. Conventional fluorescence spectrum analysis method can hardly simultaneously detect TBZ and
FBZ due to their serious spectral overlap. The simultaneous determination of TBZ and FBZ in red wine by excitation-emission
fluorescence matrices (EEMs) combined with parallel factor analysis (PARAFAC) and alternating tri-linear decomposition
(ATLD) was developed in this study. The prediction recoveries of TBZ and FBZ in the prediction set by PARAFAC and ATLD
were (105.8+2.7)%, (102.1£10.1)% and (102.4+7.6)%, (103.1£9.5)% respectively, when the principal component number was 3.
The method is simple, fast, low-cost, and suitable for the simultaneous determination of TBZ and FBZ in red wine.
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Figure 1 (a) The signal of TBZ in phosphoric acid- phosphate
buffer at different pH; (b) The signal of FBZ in of phosphoric acid-
phosphate buffer at different pH
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Figure 2 The three-dimensional fluorescence spectra of TBZ (A), FBZ
(B) and red wine sample(C)
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1
Table 1 The concentrations of TBZ and FBZ
in the calibration and test samples
ng/mL ng/mL
TBZ FBZ TBZ FBZ

1 100 60 8 600 20
2 200 50 9 100 20
3 100 10 10 400 50
4 300 50 11 200 60
5 500 60 12 300 40
6 400 30 13 500 60
7 200 40

PARAFAC ATLD
20x110%15
(2 ) ATLD PARAFAC
105.842.7 %

(102.1£10.1 % 103.1£9.5 %

102.4+7.6 %

2
Table 2 The linear curve fitting and correlation coefficient of
prediction values and real values by ATLD and PARAFAC

TBZ FBZ TBZ FBZ

ATLD Y=-1.337+1.012X Y=1.637+0.965X 0.994 0.991
PARAFAC  Y=1.912+1.002X Y=1.437+0.969X 0.988 0.991

ATLD
PARAFAC 3
PARAFAC ATLD
2.4
the core consistency diagnostic "
20%110%15
1
0 3
PARAFAC ATLD 3
, 3

PARAFAC ATLD
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Figure 3 The parsed spectrum in ATLD and real spectrum of TBZ (A)

an

d FBZ (B); The parsed spectrum in PARAFAC and real spectrum
of TBZ (A) and FBZ (B).
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Table 3 Prediction concentration and recoveries of the spiked
red wine sample by ATLD and PARAFAC

ATLD PARAFAC

ng/mL

ng/mL % ng/mL %

TBZ FBZ TBZ FBZ TBZ FBZ TBZ FBZ TBZ FBZ

0 N AN R~ WD

600
350
300
100
200
150
100
450

50.0
40.0
60.0
50.0
30.0
20.0
10.0
60.0

587 514 978
348 389 994
307 583 1023
713 478 713
179 26.6 89.4
184 26.0 122.7
89.9 125 899
439 616 974

102.8 582.6 50.1 97.1
97.4 3469 379 99.1
97.1 308.4 583 102.8
955 91.6 482 091.6
88.6 183.2 26.5 91.6
130.0 1939 25.6 129.3
125.5 84.6 12.8 84.6
102.8 429.1 60.8 95.3

100.2
94.7
97.2
96.3
88.2
128.4
128.3
101.4
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