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Simultaneous determination of four synthetic colorants in wine
by a HPLC method with variable wavelength detector

ZHANG Yu-lin,MA Jing-yuan, WANG Hua

(College of Enology ,Shaanxi Engineering Research Center for Viti-Viniculture
Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] A HPLC method with variable wavelength detector for simultaneous determina-
tion of four synthetic colorants not permitted to add into wine by national standards,namely tartrazine,
sunset yellow,carmine and amaranth,was developed to give reference for detection of synthetic colorants in
wine. [Method] Wine samples were pretreated by liquid-liquid extraction, polyamide absorption,and direct
injection;the detection conditions of a HPLC method with variable wavelength detector were then opti-
mized,and the recovery of standard addition and the precision were also tested by the developed method.
[Result] Wine samples were pretreated by polyamide absorption. The optical chromatographic conditions:5
pm particle size reversed phase column Agilent ZORBAX SB-C18 (4. 6 mm X250 mm) was used and the
mobile phase consisted of solution A (methanol) and solution B (ammonium acetate 0. 02 mol/L) with gra-
dient elution and variable wavelength detection, and the detection wavelengths for tartrazine, sunset

yellow, carmine and amaranth were 430 nm (0—2. 2 min),230 nm (2. 50—3. 95 min),480 nm (3. 95—5. 00
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min) ,480 nm (3. 95—5. 00 min) ,respectively. The flow rate was 1. 0 mL/min,column temperature 35 C,

detection time 5 min,and the injection volume 20 pl.. When the four standards of the colorants were added

into the wine respectively,the average relative standard deviation (RSD) was 0. 73% —1.51% ,and the av-
erage recovery 87.83% —107. 42%. [Conclusion] A HPLC method, with variable wavelength detector de-

veloped to simultaneously determine four synthetic colorants not permitted in wine,is a simple, fast, relia-

ble and reproducible one.

Key words: HPLC; wine;synthetic colorants;determination
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Fig.1 HPLC chromatogram of the mixed 100 mg/L standard samples

1. Tartrazine; 2. Amaranth;3. Carmine;4. Sunset yellow
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Fig. 2 Comparison of the HPLC chromatograms between variable detection wavelength(A) and constant detection

wavelength(B) in mixed standard samples

1. Tartrazine; 2. Amaranth;3. Carmine;4. Sunset yellow
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Fig.3 HPLC chromatogram of the three pretreated samples
A. Liquid-liquid distribution method;B. Polyamide absorption;C. Direct injection method
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Table 2 Standard curve equations of the four pigments

RS % 4 I 8] /min o 28 2 FHC R R
Kind of pigment Retention time Standard curve equation Correlation coefficient
713 Tartrazine 2.277 y=47 393x+9 293 1. 000
W4T Amaranth 2. 800 y=72 422x+35 670 0.999
Il i 21 Carmine 3.786 y=54 108x—1 246 0.999
H ¥ #% Sunset yellow 4.189 y=51 789x—21 875 0.999

3 THEKESNREREEIVNERHGERIZLEFTEEANBEEIRER
Table 3 Results of precision test of samples pretreated by polyamide absorption through a HPLC

method with variable wavelength detector

BEMAE SR B/ M %€ X B Determination times RSD/ %
Kind of (mg+ L1 . _ =N SE Y
pigment Concentration 1 2 3 4 0 Value Average
. 10 9.98 10. 08 9.99 10. 07 9.82 1. 06
ﬁjjﬁ%ﬁ 20 17.33 17.48 17.63 17. 47 17. 89 1.22 1.51
Tartrazine
50 38.76 37.61 36.76 37.00 38.27 2.24
10 9. 87 10.01 9. 89 9.93 9.81 0.77
L 20 17. 80 17.83 17. 84 18. 33 17. 89 1.22 0.94
Amaranth
50 48. 67 48.12 47.95 47.71 47.72 0.83
10 11. 30 11.04 11. 34 11. 41 11.10 1.43
K £
gHﬂETI 20 18.91 18. 82 19. 09 19.01 19. 05 0.58 0.73
Carmine
50 50.01 49. 81 49. 84 49.77 49. 84 0.18
10 9. 80 9.47 9.715 7 9.90 9. 46 2.00
H féﬁ N 5 7
. 20 17. 29 17.55 17.63 17.56 17.78 1.01 1. 40
Sunset yellow
50 44, 44 45. 06 45. 44 45,77 45. 68 1. 20
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4 TERKSUARMBEREINERBREMELEIFELANEKIKESER
Table 4 Results of recovery test of samples pretreated by polyamide absorption through a HPLC
method with variable wavelength detector
RS AJEME/ (mg « L71) ntrE/(mg« L™ o ot B/ (mg « LD a3/ %
Kind of pigment Background value Adding standard Mass concentration found Recovery
- 0 10 9.67 96. 68
ki 0 20 17. 56 87. 83
Tartrazine
0 50 45.03 90. 06
0 10 9.31 93.05
WAL
Amaranth 0 20 17.94 89.71
0 50 48. 04 96.08
0 10 11.24 107.42
%4
M fis £ 0 20 18. 98 94. 92
Carmine
0 50 49. 85 99.71
0 10 9.67 96.72
H & 3 0 20 17.63 88. 15
Sunset yellow
0 50 45. 28 90. 57
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