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Simultaneous determination of 4 industrial dyes in soybean products by solid
phase extraction-liquid chromatography-tandem mass spectrometry

ZHU Xiao-Jun, YAN Chun-Rong", DONG Can, XU Chun-Xiang

(Jiangsu Province Products Testing and Inspection Institute, Nanjing 210007, China)

ABSTRACT: Objective To develop a pre-treatment method for the 4 illegal added dyes of Chrysoidinell,
Auramine O, Orange [l and Rhodamine B in soybean products purified with WAX solid phase extraction column.
Methods Positive ESI mode was used for Chrysoidine II, Auramine O and Rhodamine B while negative ESI
mode for Orange II, the positive-negative switch MRM detection method was developed. Results The LOD for
Chrysoidine Il and Auramine O was 1.0 pg/kg, while it was 0.5 pg/kg for Orange Il and Rhodamine B, the recov-
ery rate for this method was from 84.2 to 95.1%, the RSD values were less than 4.5%. Conclusion The obtained
liquid chromatography-tandem mass spectrometric method is fast, sensitive and accurate, and it can be used for
the analysis and confirmation of the 4 illegally added industrial dyes in soybean products.
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Table 1 MRM MS parameters of the 4 dyes
(m/z) (m/z) (eV) )
399.2% 45 135
B ESI(+) 4433
355.1 50 135
171.1% 23 135
1l ESI(-) 327.1
156 23 135
147.2* 30 135
o] ESI(+) 268.2
107.1 30 135
121.1* 20 135
il ESI(+) 213.2
77 20 135

* Quantitative ion
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22 4R SRS IR =
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Table 2 Linear ranges, correlation coefficients and detection limits of the 4 dyes in soybean products
(ng/L) (ng/ke)
B Y=8340.8X+12661.1 0.9994 1.0-1000 1.0
I Y=8850.3X+14494.3 0.9968 1.0-1000 1.0
(6] Y=11671.9X+996.4 0.9991 0.5-500 0.5
I Y=11410.5X+602.7 0.9952 0.5-500 0.5
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Fig. 1 Total ion chromatogram, quantitative ion chromatogram and fragment ion MS profiles of Rhodamine B in soybean products.
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Fig. 2 Total ion chromatogram, quantitative ion chromatogram and fragment ion MS profiles of Orange  in soybean products.
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Fig. 3 Total ion chromatogram, quantitative ion chromatogram and fragment ion MS profiles of Auramine O in soybean products.
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Fig. 4 Total ion chromatogram, quantitative ion chromatogram and fragment ion MS profiles of Chrysoidine  in soybean products.
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Table 3 Recovery rate and RSD of the 4 dyes in
soybean products 3 'LTJ' i/t\.
(mg/kg) (%) RSD(n=6)
0.02 87.2 3.20 HPLC-MS/MS II
B 0.10 91.0 3.15 0 1 B, I
1.00 93.4 4.51 0 1.0 ug/kg, 1 B
0.02 84.2 4.33 o
I 010 £9.0 200 0.5 ng/kg, 84.2~95.1%,
1.00 92.5 3.29 (RSD) 4.5%, >
0.01 89.9 3.08 >
(0) 0.05 89.0 3.09 4
0.50 95.1 4.11
0.01 91.0 2.16 I 0
0.05 94.2 4.15
0.50 93.1 4.02 B ’
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