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Fast Determination of Banned Dyes in Meat Products by High Performance Liquid
Chromatography

Wang Han'?, Chu Xiaogang™,Cao Yuanyin'’
(* School of Plant Protection, Shenyang Agricultural University, Shenyang 100161, PR China;’ Institute of Food Safety, Chinese Acad-
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Abstract An accurate and sensitive method based on the use of GPC-HPLC-DAD was devised for the simultaneous
determination of Sudan ( [ ~ IV ), Sudan red B, Sudan red 7B, Sudan orange G and Para red in meat products. The GPC
clean-up procedure was adopted to avoide some interference and damage of the column for quantification of 8 dyes in ham
and sausage samples. For the separation, Kinetex C18 column was used and the mobile phase contained acetonitrile and
20mmol/L ammonium acetate solution at pH 4.5. The optimized subsection wavelength condition reduced the change of
methods for determination of different dyes, these dyes were analyzed within 10 min. The 8 compounds behave linearly
in the 0.05-50 mg/L concentration range, with correlation coefficient>0.999. LODs and LOQs for the investigated dyes
were in the ranges of 0.014-0.075 mg/kg and 0.045-0.25 mg/kg depending on matrices, respectively. The recoveries of the
8 dyes in two matrices ranged from 87.8-111.9%. The illustrated method is suitable for routine qualitative and quantitative
analyses of synthetic colorants in meat products.
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Figure 1. (a) Illustration of the reductive cleavage of Sudan 1 into the carcinogenic amine (2—Napthylamine).
(b) Illustration of the reductive cleavage of Sudan IV into the carcinogenic amine (4—Aminoazobenzene).
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Figure 2. Chemical structures, common names of dyes studied.
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Tab.1 The detection wavelength and retention time of eight

dyes
Peak Dye Detection wavelength /nm Retention time /min
1 Sudan orange G 410 2.222
2 Para red 507 2.621
3 Sudan I 507 3.043
4 Sudan II 507 3.845
5 Sudan I 507 4.447
6 Sudan red 7B 507 5.499
7 Sudan IV 507 6.139
8 Sudan red B 507 8.657
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Table 2 Lineare equations, correlation coefficients(r), limits of detection(LOD) and limits of quantification(LOQ) of eight

dyes,
) ) LOD (mg/kg) LOQ (mg/kg)
Dye Linear equation R
ham sausage ham sausage

Sudan orange G y = 39.324x + 0.7548 0.018 0.014 0.058 0.045 0.9999

Para red y=57.4x-0.513 0.017 0.016 0.057 0.056 1

Sudan I y = 50.224x - 0.4826 0.022 0.019 0.074 0.064 1
Sudan II y="73.116x + 0.2028 0.034 0.025 0.114 0.084 0.9999

Sudanlll y=115.51x-0.4019 0.036 0.025 0.121 0.083 1
Sudan red 7B y =70.154x - 3.5087 0.065 0.047 0.217 0.158 0.999

SudanIV y=99.714x - 1.3746 0.054 0.046 0.181 0.154 1
Sudan red B y = 64.391x - 0.5224 0.075 0.072 0.25 0.238 0.9998

X: mass concentration of dyes, mg/L; y: peak area. Linear ranges: 0.05-50 mg/L
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&3 S MERMFMEIKLE (n=3)
Table 3. Spiked recoveries of eight dyes,

Dyes Added/ Ham Sausage
(mg/kg) Recovery/ % RSD/% Recovery/% RSD/%
Sudan orange G 0.2 102.4 1.3 110.2 2.9
2 97.9 0.79 99.3 0.87
Para red 0.2 95.1 6.9 108.3 2.5
2 99.3 0.77 100.7 0.48
Sudan I 0.2 99.4 0.56 111.9 2.92
2 88.1 0.82 88.7 0.61
Sudan II 0.2 102.0 2.9 108.1 0.52
2 98.0 0.54 98.9 0.44
SudanIll 0.2 100.2 2.03 100.3 1.02
2 99.3 0.48 91.0 0.45
Sudan red 7B 0.2 100.6 2.8 109.8 0.74
2 97.8 1.08 99.9 0.40
SudanIV 0.2 101.0 1.18 105.7 0.89
2 98.1 0.36 97.2 0.33
Sudan red B 0.2 102.2 2.08 108.5 2
2 88.6 0.48 87.8 0.44
- 5

6. HIHFERTERIN 0.2mg/ kg AR (41
Figure 6. Typical HPLC chromatogram of sausage forti—
fied with dyes at 0.2mg/kg.
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