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Determination of 9 yellow colorants in fish tissues by ultra performance
liquid chromatography-tandem mass spectrometry
PAN Ying, LV Shenliang, XIA Sujie, CHEN Yan, XU Weidong
(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

Abstract: Objective To establish a detection method for 9 yellow colorants in fish tissues by ultra performance liquid
chromatography-tandem mass spectrometry ( UPLC-MS/MS). Methods Sample was extracted by ammonia methanol
solution and formic acid water methanol solution, the supernatant was evaporated and redissolved, the fat was removed by
n-hexane, determinated by UPLC-MS/MS method after centrifugation, and quantification was based on external calibration.
Results The result showed good linearity in the ranges of 2-30 pg/kg for tartrazine, sunset yellow and quinoline yellow,
0.2-3.0 pg/kg for acid orange I, basic orange 2, basic orange 21, basic orange 22, thioflavin T and auramine O, and the
limits of detection were 2 pg/kg and 0.2 pg/kg. The recoveries were 80.03%-107. 06% and the relative standard deviations
(n=6) were 1.2%-6.6%. Conclusion The method can be applied to determine 9 yellow colorants in fish tissues.
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FRUE S BRAIERE 2(Sigma 99. 1% ) BEPERS 21( CNW
96.9%) BHIERS 22 ( Adamas-beta 98.0% ) R YEFEII( Dr
Ehrenstorfer 94. 7% ) B ML O (Sigma 85%) RN
T(CNW 100% ) Fr#8 8 (4 E B¢ 0. 500 mg/mL) |, H
TEH (P HREBE 90. 0% ) I ( Sigma 100%) , HIE 2
M O RREE Y gkl R | IE O be  ZUK N Y
Rorprat, BRI AT
1.2 Hik
1201 A b A Ab 2
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£0.01 g), &S50 mL ELEFR,IMA 15 mL 5 %%
K EE W (5295, V/V) , iR BiE 3 min, #A #2 B
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Table 1 Mass spectrometric parameters for 9 kinds of colorants
FS BTX m/z BERE(V) BEEREL (eV)
283.1/267.1" 76 47
1 BLEE R T
283.1/268.1 76 40
268.1/147.1" 55 40
2 B BB O
268.1/252.1 55 46
213.1/121.2" 54 30
3 T PERE 2
213.1/196.0 54 29
315.2 /300.2" 54 33
4 Bl P A 21
315.2/285.1 54 41
391.2/376.2" 74 39
5 B PERE 22
391.2/361.0 74 51
N 327.0/170.8" =70 -36
6 1 P 11
327.0/155.7 =70 -40
e ot 154.8 /197.6" -20 -12
7 Fr i e
154.8 /170. 8 -19 -10
e 203.0/206.7" -35 =21
8 H 75 1%
203.0/170.7 -35 -20
351.9/288.0" -80 -43
9 W Ik B
351.9/244.1 -80 -50
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Figure 1 lon extracted chromatograms of 9 kinds of colorants
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Figure 2 Optimization of extraction solvent
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Figure 3 Extraction efficiency of colorants by ammonia

methanol solution and formic acid water methanol solution
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Figure 4 Optimization of reconstitution solvent
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Table 2 Linear rangers, standard curves, LODs, of
the 9 colorants
o 2R - irﬁ‘j’c H i B
/(ng/kg) 28 /(pgke)

Fr e B 2~30  y=252x-99.1 0.995 1 2
H 7% 2 2~30  y=871x+281 0.998 6 2
W DA 2~30  y=1.66e"x+92 0.996 8 2
BRI 0.2~3 y=7.64e°x+97.6 0.998 5 0.2
BPERE 2 0.2~3  y=2.64e"'x+729 0.997 2 0.2
BEPERE 21 0.2 ~3  y=7.94e"x+2.28¢°  0.999 4 0.2
WM 22 0.2 ~3  y=1.17e°x+3.66¢°  0.999 4 0.2
BHET  0.2~3  y=1.58"x-423 0.999 8 0.2
BEPEMOE O 0.2 ~3  y=4.51e'x+1.6¢°  0.999 2 0.2

2.3.2 KGR R

HERRPRIBCE £ 25 ELRE S 23 0l ) S 8 in oK - 4G
FRR ( Limit of detection,LOD) M 0.2 mg/keg(2.0 png/ke) .
2LOD 4 0.4 pg/kg(4.0 pg/kg) Fl 10LOD K 2 pg/kg
(20 pg/kg) MFE SRS 6 3, FChF i b 38 5 4k 47
B SRR B0  TH T35 R 2 4 5 1k RS 2%
BT b & VS oK P /Y 7 2 8l R AE 80, 03% ~
107. 06% , FAXT FRIEM 2% (n=6)1E 1.2% ~6. 6% , ¥
5 2 % B AT A R TR LER 3,

% (n=6)

Table 3 Recoveries and RSDs for 9 colorants (n=6)

o LOD 2L0D 10LOD
1 2/ % B/ % 1 2/ % K B % [F /% B/ %

Tt 95.21 4.5 100. 83 4.3 96. 33 6.1

A % % 95.30 4.8 92.78 4.3 101. 44 5.1

LN 100. 53 4.1 104. 20 4.5 107. 06 2.0

[i7gez= | 105. 86 2.3 104. 2.7 103.72 2.9

BlE RS 2 102. 81 6.0 97. 06 3.9 92.71 6.6

B 21 87.61 6.3 87.53 2.1 97. 49 2.6

Bl A 22 86. 00 5.3 88.33 3.4 93.11 2.6

WHEET 89.76 1.3 80. 03 4.2 91. 66 4.8

Bl 1 B O 83. 86 4.3 93. 3.9 101. 81 1.2
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Table 4  Test results for 4 positive samples

FE il B/ S o i 3t H [OAIERE S
K fa 1 Xl A 2 0.7 ng/kg
/N3 i WPE T O L1 pg/kg
INE 4 %] g B I B O 0.2 pg/kg
NS %) 1ty R PR 1T 0.9 wg/kg
3 NG
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