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Simultaneous Detection of Six Synthetic Pigments in Liquid Food by High Performance Liquid Chromatography
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Abstract
liquid chromatography method was established for the simultaneous determination of 6 synthetic pigments of lemon yellow, amaranth, carmine,

[ Objective | By optimizing the conditions and pretreatment steps of high performance liquid chromatography, a high performance

sunset yellow, brilliant blue, and allure red in liquid food, so as to improve the detection efficiency of synthetic pigments.|[ Method ] The ex-
periment optimized the pretreatment method. The direct water extraction method was used when the liquid food matrix was relatively clean, and
the solid phase extraction purification method was used when the matrix was more complicated ;the instrument conditions such as gradient elu-
tion procedure and wavelength procedure were optimized.[ Result] The concentration of 6 kinds of synthetic pigments has a good linear rela-
tionship between 5-50 wg/mL (R*>0.999).The detection limit of lemon yellow, amaranth, sunset yellow, carmine and allure red was
0.031 25 mg/kg, and the detection limit of brilliant blue was 0.125 00 mg/kg. The average recovery rate of samples after adding standard sub-
stances was 89.0%—100.3% , the relative standard deviation (RSD) was 1.56%—3.12%. [ Conclusion ] This study can provide reference for the

daily synthetic pigment detection in laboratories.
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1 mL/min; 3 SAR K H - 2. iR 8k 0.02 mol/L™" 5 Ji sl kil pH
6~7, WEEF:0~9.5 min, KKK 254 nm;9.5~16.0 min,
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Table 1 Gradient elution program of mobile phase

1 i L

Time // min Methyl alcohol // % Ammonium acetate // %
0.00 10 90

4.65 30 70

8.00 80 20

12.00 10 90

16.00 10 90
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Fig.1 Comparison of spectra before optimization(a)and after optimization(b)
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Fig.2 Chromatogram of standard solution at pH=4(a) ,pH=6(b)and pH=8(c)
2,15 JERAYEERE. FEHABSMEFE ST (A H SR Wb, A0 3R 0 W (R AE 0 S 5, 4 . HI12~

HEE ST E] A AN — B30, BT AASR AR ), R 0 MR T
BCE N 1.0,0.8,0.6 mL/min, 7533 4 (3% K (18] 3) B, ik

14 min% 59 2= i

1 OFBE; QT34 ; OMNSLL; @ H 758 ; O R4 @50 %

W2, R, 28 &
SRR A ERE A 1.0 mL/min,

%Jﬁ%“”ﬁﬂtﬂ IrEE

Note : DLemon yellow ;@ Amaranth red ; @) Carmine ; @Sunset yellow ;& Allure red ; ©Bright blue

3 FiE:H 0.6 mL/min(a) ,0.8 mL/min(b) 71 1.0 mL/min  c) FHR A 7 62 i
Fig.3 Chromatograms of the standard solution when the flow rate is 0.6 mL/min(a) ,0.8 mL/min(b)and 1.0 mL/min(c)
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Fig.4 Chromatograms of the standard solution when the column temperature is 20 °C(a) ,30 °C(b)and 40 °C(c)
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Table 2 Linear range,linear equation,determination coefficient and detection limit of 6 synthetic pigments

P ik B2 e e Rtk o REL 4 FR
No. Pigment Linear range // g/ mL Linear equation Determination coefficient( R>) Detection limit // mg/kg
1 Frigiss 5~50 y=35.808 46x-5.871 23 0.999 93 0.031 25
2 iR 5~50 y=42.549 44x-5.632 15 0.999 94 0.031 25
3 i)i=Ean 5~50 y=39.356 41x—5.250 91 0.999 93 0.031 25
4 His# 5~50 y=26.867 57x-3.521 90 0.999 95 0.031 25
5 PR 5~50 y=27.456 26x-0.261 911 0.999 98 0.031 25
6 b 5~50 y=12.071 98x+5.430 40 0.999 89 0.125 00
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