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ABSTRACT: It is common for the use of illegal dyes in food. According to the chemical characteristics of

common 40 banned dyes, they were classified as acid, neutral and basic dyes. This paper summarized the

physicochemical property, toxicity of these dyes, the type of food easily illegally added and the restriction of

law. The high throughout methods for the determination of dyes were listed. The advantage and disadvantage of

these methods were reviewed and the pretreatment method of high throughput detection technology, as well as

the linear range, the detection limit and recovery rate were compared. As far as our knowledge, the trend of

high throughout analytical method of illegal dyes in food was lead by the electrochemical and enzyme linked

immunosorbent assay, which were provide with the more economic, eco-friendly, fast and high automated

virtue. The new method must meet the requirement of identification and screening analysis.
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Tablel Validation data and analytic methods reported of common illegal dyes

[~IV GC-MS/SIM I I 0. 01~ I 11 1 pgkg — 86%~95%
10. 0 mg/L, ar v I 5 pgkg; 1Y
0.1~ 10. 0 mg/L 10 pg/kg
UPLC-MS /MS 1~50 pg/L 10 pg/kg I:72.0%~86.7%

II:75.5%~101.3%
[II: 50.2%~69.0%
IV: 61.3%~63.6%

4~200 pg/kg 5 ng/ kg IV: 71.1%~84.6%
1II: 78.9%~89.7%
II: 70.1%~107.0%
[:70.4%~94.7%

LC- ESI/ MS 0.05~ 1. 00 pg/mL 1 1.1 86% ~98%
ng/g II 0.6 ng/g
I 1.4 ng/g
IV 3.6ng/g
LC- MS/MS I 1.1616~290.4 ng/mL [ oI m v 85.11%~104.70%
Il 1.2608~ 315.2 ng/mL 1.0 05 02
I 1.184~296.0 ng/mL 2.5 ng /kg

IV 1.1664~291. 6 ng/mL

0~40 pg/mL I 0.01 90.2%~96.5%
pg/mL I
0.01 pg/mL I
0.02 pg/mL Y
0.02 pg/mL
0.05 pg/mL ~2.5 pg/mL 0.01 pg/mL ~0.02 pg/mL 90.1%~105.6%
0~256 pg/mL 10 pg/kg 1 I
II v
93.0% 95.0% 91.0% 91.0%
0.1~5.0 mg/L 0.1 pg/mL 85.5%~97.5%
-HPLC
[ I m v I o m v I 1 m v
: 0.5~100 ng/g, 5.0~100 ng/g, 0.1 2.0 02 04 1 89.2~106.8%
1.0~100 ng/g  2.0~100 ng /g ng kg 88.7~108.2%  87.3~113.3%

89.2~105.6%
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37

I 1I
0. 1~500 pg /L;
IV
0. 5~ 500 pg /L

5~200 ng/mL

0.19~0.58 pg

1~50 pg/L

0.5~5.0 pg/ m
0.1~5 mg/L
0.10~5.0 mg/kg
10~400 pg/kg

1~50 pg/L

0.1~5 mg/L

10~400 pg/kg

10~400 pg/kg

10~400 pg/kg

50~2000 pg/kg
500~2500 pg/kg
50~2000 pg/kg
25~1000 pg/kg
25~1000 pg/kg

1~50 pg/L

2.5~100 pg/kg

1~50 pg/L

0.5~5.0 pg/ m

0.1~5 mg/L
10~400 pg/kg

111

0.1 ug /mL
I II
0.1 Lg /kg; I
v
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I IV 1pg/kg
/

0.5 pg /kg
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10 g /kg
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1.0 ug /kg

3.0 ug/kg

50 pg/kg
25 ng kg
50 ng/k g
15 ng/kg
8 pg/kg

0.2 pg/kg

0.2 pg/kg

1.0 pg/kg

20 pg/kg

0.05 mg/kg
4.0 ng/kg

I:923%~106.1% ;

II: 91.2%~111.6%;
III: 96.1%~107.5%;
IV: 91.7%~108.1%

60%~80%

84.5%~89.2%

81.9%~95.5%

97%~125%

81.6%~97.9%
87%~103%

56.0%~88.3%
91.1%~04.8%

95%~107%

87%~103%

93.6%~96.1%

90.6%~96.8%

82.6%~92%

40.8%~55.5%
72.2%~86.9%
88.8%~92.1%
99.1%~109.4%
87.4%~97.4%

92%~123%

85.6%~97.6%

92%~124%

81.6%~97.9%
87%~103%
95.8%~106.4%
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UPLC-MS/MS
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26
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LC-MSMS
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6G

1~50 ng/L

2.5~125 pg/kg

1~50 ng/L

10~400 pg/kg

0~100 pg/L

1~50 pg/L

0.10~ 5.0 mg /kg
20~400 pg/kg

10~400 pg/kg
10~400 pg/kg
0.1~100 pg/mL

0.5~50 mg/kg

0.000 5~1.0 mg/ L

0.5~50 mg /L
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10~500 pg/kg
10~500 pg/kg
/

1~50 pg/L

1~100 ng /mL
0.5~50 mg/L
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10~500 pg/kg

0.0005~1.0 mg/L

0.5 pg/kg

0.2 pg/kg

1.0 pg/kg

1.0 pg/kg

0.40 pg/kg

2.5 ng/kg

0.01 mg/kg
1.0 pg/kg

5 pglkg

3 pglkg
0.044 pg/mL
0.081 pg/mL
0.079 pg/mL
0.063 pg/mL
0.065 pg/mL
0.2 mg/kg

0.19~51 pg/kg

3 pglkg
10 pg/kg
2.0 ug /kg
0.5 pg kg
/

1.0 pg/kg

0.3 pg/kg
10 pg/kg
0.19~51 pg/ kg

1 pg /kg

0.19~51 pg/ kg

108%~124%

89.6%~102.8%

94%~121%

85.7%~92.8%

92.1%~112.4%

106%~124%

67.5%~84.8%
84.8%~105.4%

89.6%~107.4%
91.2%~108.1%
89.6%

87.2%

91.4%

87.3%

89.6%

84%~90
78%~82%
85.0%~110.1%

92.4%~102.5%
92.4%~102.5%
93.4%~95.2%
82.8%~89.3%
81.2%~108.9%
54%~94%

89.9%~94.3%
92.4%~102.5%
85.0%~110.1%

85.4%~92.1%

85.0%~110.1%
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