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Abstract
trometry for simultaneous determination of eight banned pigments in foods ( basic orange 2, auramine O, basic orange 21,

[ Objective | The research aimed to establish a solid phase extraction-ultra performance liquid chromatography-tandem mass spec-
basic orange 22,
rhodamine B, rhodamine 6G, disperse red 1, citrus red 2). [ Method ] The sample was extracted with ammonium acetate and methanol, puri-
fied by a solid phase extraction column, and determined by liquid chromatography tandem mass spectrometry. Eight kinds of banned pigments
were measured, and liquid chromatography conditions and mass spectrometry conditions were optimized. The optimum conditions were selected
for measurement, and each pigment was measured under optimized conditions to calculate the concentration. Repeat the measurement 5 times to
calculate the precision of the method. [ Result]The precision of basic orange 2,auramine O; basic orange 21, basic orange 22, rhodamine B,
rhodamine 6G, disperse red 1 citrus red 2 were 4. 79%, 5.82%, 5.13% ,4.88%, 3.09%, 4.38%, 4.60% , 5.30% ,respectively. [ Conclu-
sion ] After selecting the optimum conditions, the solid phase extraction-ultra-high performance liquid chromatography tandem mass spectrome-
try method can effectively detect 8 kinds of banned pigments in foods and meet the industrial testing requirements.
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Table 1 Programme of gradient elution

i i) R FFEE(A) 0. 19% HI ¥ (B)

Time,//min Flow rate Methanol (A) ~ 0.1% formic acid
ml/min % solution (B) /%

0.01 0.2 30 70

6.00 0.2 95

10. 00 0.2 100

11. 00 0.2 100

11.10 0.2 30 70

16. 00 0.2 30 70
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Table 2 Detection ion pairs and related parameters of 8 banned pigments

SR BEEgr T EIEHLE(DP) flf 4 HiLH (CE)
Determinand Parent ion(Q1,m/z) Daughter ion(Q3,m/z) AY v
WA A% 2 Basic orange 2 213.0 213.0>77.0 110 30
213.0>121.2 110 30
213.0>95.2 110 30
B O Auramine O 268.7 268.0>148.2 90 40
268.0>253.4 90 45
W 445 21 Basic orange 21 315.1 315.0>285.2 90 42
315.0>300.2 90 33
WA 22 Basic orange 22 391.9 391.0>362.3 95 39
391.0>377.3 95 47
2 F1H B Rhodamine B 443. 4 443.0>399. 2 80 56
443.0>355.2 80 77
% P4 6G Rhodamine 6G 444.0 444.0>416.4 80 47
444.0>387.3 80 56
SHILT 1 Disperse red 1 315.1 315.0>134.0 80 25
315.0>255. 1 80 30
HIAELT 2 Citrus red 2 309. 1 309.0>153.2 80 22

309.0>278.2 80 17
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Fig.1 Q3 ion scan of 8 kinds of test substances
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acid. 1. Basic orange 2;2. Auramine O ;3. Basic orange 21 ;4. Basic orange 22;5. Rhodamine B ;6. Rhodamine 6G ;7. Disperse red 1;8. Citrus red 2.
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Fig.2 The chromatogram for different mobile phase
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The gradient elution program for the detection of eight

Table 3

banned pigments

i ik PEEA 0. 1% A B
Time Flow rate Methanol A 0. 1% Formic acid B
min ml/min % %

0.01 0.2 30 70

6.00 0.2 95 5

10. 00 0.2 100

11.00 0.2 100 0

11. 10 0.2 30 70

16. 00 0.2 30 70
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Table 4 The linear ranges,regression equations, correlation coefficients,detection limits and limits of quantification of this method

o AP 5 B2 HEERH e EEm
Pigment Linear ranges Regre§510n Corr?,latlon Detection limits Limits of quantification

g/ mL equations coefficients (r) pg/L mg/kg
WP 2 Basic orange 2 0.5~100.0 y=1 142. 5x-362. 2 0.999 8 29.6 0. 098
B PERE O Auramine O 0.5~100.0 y=422. 4x—-104. 3 0.999 9 75.1 0.250
W PE#E 21 Basic orange 21 0.5~100.0 y=615. 6x—174.9 0.999 7 56.9 0.190
WA 22 Basic orange 22 0.5~50.0 y=1038. 1x-200. 9 0.999 9 29.5 0.098
2 F} B Rhodamine B 0.5~50.0 y=1009. 5x-310. 2 0.999 7 35.0 0. 120
% F1H 6G Rhodamine 6G 0.5~100.0 y=1 254. 0x—354. 8 0.999 7 28.0 0.093
SMHLT 1 Disperse red 1 0.5~100.0 y=1078. 2x-367. 5 0.999 9 31.5 0. 100
AAELT 2 Citrus red 2 0.5~100.0 y=1433. 1x-347. 0 0.999 9 25.1 0. 083

x5 FHEMERE
Table 5 Recoveries of the method %
(% kAR Adding standard recovery _ }J[]ﬂﬂ[ﬁ][{&z?ﬂ@ﬂ] XTV\(E%%
Pigment [i8733 ) ) ks ' . U . Relative standard deviation of adding
Low concentration Medium concentration High concentration standard recovery

Bl P44 2 Basic orange 2 101.0 101.0 98.4 1.50
B PEMGE O Auramine O 101.0 104.0 110.0 4.36
WA 21 Basic orange 21 97.8 93.3 100.0 3.52
T P45 22 Basic orange 22 107.0 108.0 110.0 1.41
%7+ B Rhodamine B 98.6 106.0 96. 6 4.93
2P+ 6G Rhodamine 6G 92.0 94.6 97.0 2.65
JMHLZT 1 Disperse red 1 101.0 103.0 104.0 1.49
HHE4L 2 Citrus red 2 95.6 90.4 91.6 2.94
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