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Simultaneous deter mination of 6 kinds of industrial dyesin food using
QUEChERS sample preparation and high performance liquid
chromatography-tandem mass spectrometry

ZHANG Yan', SHU Ping, ZHANG Ni-Ni, LU Min, WANG Kun, YANG Shao-Yu, YANG Chao-Yi

(Dali State Comprehensive Technical Inspection Center, Dali 671000, China)

ABSTRACT: Objective To develop a new method for simultaneous determination of 6 kinds of industrial dyes in
food by QuChERS sample preparation and high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Methods The homogenized samples were dispersed by water, then the analyte were extracted
with acetonitrile, purified by improved QUEChERS method, and filtered through 0.22 um millipore membrane. The
filtrate was detected by HPLC-MS/MS, identified by electrospray ionization (ESI) in positive and negative mode
under multiple reaction monitoring (MRM) mode, and quantified with external standard method. The sample extracts
were separated on a Cig column by gradient elution with acetonitrile-containing 0.1% formic acid and 5 mmol/L
ammonium acetate water solution as mobile phase. Results The method showed good linear relationships in the
range of 0.5~40 pg/L of 6 kinds of industrial dyes, and the correlation coefficients were more then 0.999. The limits
of quantitation (LOQ) for samples were between 1.0 and 2.0 pg/kg. The average recovery rates were 76.1~114.8% at
spiked levels of 1.0, 5.0, and 20 pg/kg. The relative standard deviations (RSD, n=6) were 2.0%~9.7%. Conclusion
The method is fast, sensitive, reliable and reproducible for the determination of 6 kinds of industrial dyes in

condiments, bean products, pot-stewed meat products, brown sugar and so on.
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Table2 Massspectrometry identification, quantitativeion and reference conditions of 6 kinds of industrial dyes

(m/2) DP(V) EP(V) CEP(V) CE(V) CXP(V)
213.3/77.1 32 6.0 16.0 55 4.0
2 213.3/120.9 32 6.0 16.0 50 4.0
268.1/147.1° 42 6.0 32.0 50 4.0
© 268.1/122.1 42 6.0 32.0 52 4.0
315.1/300.4" 51 5.0 24.0 30 5.9
21 315.1/285.1 51 5.0 24.0 41 5.9
315.1/269.9 51 5.0 24.0 49 5.9
391.1/376.1% 42 5.0 21.0 43 7.7
2 391.1/361.3 42 5.0 21.0 52 7.7
443.3/399.1% 85 6.0 41.0 48 4.0
B 443.3/355.2 85 6.0 41.0 55 4.0
326.8/170.7* -41 -10 -29.0 20 -4.0
i 326.8/155.17 -41 -10 -29.0 25 4.0
326.8/79.8 -41 -10 317 -35 -4.0
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Table3 Linear equationsand linear correlation coefficients of 6 kinds of industrial dyes

(ng/L) (min) r
2 0.5~20.0 0.97 Y=4.51x10°X-79.8 0.9999
(6} 0.5~20.0 2.04 Y =8.11x10° X +412 0.9996
21 0.5~20.0 239 Y =1.88x10* X -995 0.9997
22 0.5~20.0 2.49 Y =3.28x10* X +1.32x10° 0.9997
B 0.5~20.0 2.80 Y =1.47x10* X +131 0.9999
I 1.0~40.0 3.27 Y =689 X-219 0.9999
D
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Fig.2 Multiple reaction monitoring (MRM) chromatogram of standard solution
A: 2; B: 0O;C: 21; D: 22; E: B; F: 1l
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Table4 Therecovery ratesand precisions of 6 kinds of industrial dyesin samples(n=6)

/

(ng/kg) 1% 1% 1% % 1% 1% 1% 1%

1.0 76.3~91.5 5.7 78.3~93.8 6.4 76.9~91.7 5.7 84.9~92.1 39

5 5.0 77.4-114.8 6.3 79.3~95.1 3.9 76.5~89.1 3.9 82.3~102.5 5.1
20.0 78.4~93.6 8.7 79.5~101.3 75 83.4~103.1 4.8 82.9~103.1 7.9

1.0 76.1~89.9 3.1 89.1~102.3 6.3 81.9~96.1 3.9 83.2~103.1 2.1

5.0 86.1~97.3 6.7 76.3~101.6 35 78.3~93.1 2.7 79.5~98.4 3.1

© 20.0 78.3~102.2 8.9 78.3~106.7 7.9 76.1~97.3 4.6 87.1~97.3 5.9
1.0 85.7~112.0 6.5 79.3~96.1 6.1 81.3~92.8 5.1 82.3~102.5 9.0

. 5.0 86.7~104.5 2.3 81.3~98.7 3.7 82.9~97.2 3.7 86.5~103.7 3.0

20.0 83.4~103.1 34 82.6~101.4 53 86.3~99.0 8.1 79.8~104.3 6.1
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(ng/ke) 1% 1% 1% 1% 1% 1% 1%
1.0 87.3~109.1 39 86.3~102.4 35 83.6~101.9 3.0 81.3~94.6 59
. 5.0 81.3~98.6 54 85.9~102.3 3.1 79.2~103.4 6.0 79.5~98.4 6.1
20.0 86.3~99.0 7.1 86.7~106.2 2.9 80.3~91.7 3.7 86.1~108.0 5.0
1.0 80.1~93.5 2.0 78.9~93.4 3.0 79.3~105.2 6.0 83.6~95.7 4.0
B 5.0 79.3~103.2 6.7 82.9~94.3 5.1 82.3~101.9 8.0 86.1~97.2 8.3
20.0 85.3~98.0 46 79.9~97.1 73 83.9~98.1 72 82.9~103.1 7.1
1.0 77.1~89.1 6.0 81.3~96.5 2.6 76.3~102.8 3.0 81.9~95.3 40
1 5.0 76.6~102.3 3.0 79.1~102.9 9.7 81.6~102.6 4.9 79.6~102.4 7.6
20.0 76.1~97.3 72 80.6~97.6 7.0 76.5~91.3 8.5 86.1~94.2 59
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