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Determination of 5 kinds of different synthetic red colorants in food
substrates by solid phase extraction-high performance liquid
chromatography
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ABSTRACT: Objective To establish a method for determination of 5 kinds of synthetic red colorants (new red,
amaranth, carmine, temptation red and erythromycin) in food substrates by solid phase extraction-high performance
liquid chromatography. Methods The purification effects of three different SPE cartridges (ProElut PWA-2,
Cleanert PWAX and Sep-Pak Plus QMA) were compared, and the separation of 5 colorants by Eclipse XDB Cig,
Venusil XBP Cig and Agilent TC-C3 columns were compared. Five kinds of colorants in food were detected
according to GB 5009.35-2016 Determination of synthetic colorants in food. Results The ProElut PWA-2 SPE solid
phase extraction cartridge provided the best sample purification. The Agilent TC-C,g column had good resolution in
10 min. When the concentrations were 0.5-50 mg/kg, the recovery rates of the method were 90.3%-103.9%, and the
relative standard deviations (RSDs) were 1.18%-7.11%. Conclusion This method is rapid and accurate, which is
suitable for qualitative and quantitative determination of 5 kinds of synthetic colorants in different food matrices.
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Table 1 Gradient elution conditions for liquid chromatography

i fi1] /min Al% B/%
0.00 90 10
4.00 60 40
7.00 20 80
10.00 20 80
10.50 90 10
10.80 5 1Ei8 1T
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Table 2 Comparison of recovery rates of SPE columns of
different brands (n=6)
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. B .1~90. 5~91. 4~96.
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Fig.l Separation of 5 kinds of synthetic red colorants in Agilent TC-Cs
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Table 3 Standard curves and detection limits for linear regression analysis of 5 kinds of colorants
AR LA R AR REL G B /(mg/kg)
Bren Y=2.321196x10*X+6.873521x10° 0.9999 0.50
PSR Y=3.570212x10*X+5.754201x10° 0.9999 0.50
il I=EAn Y=4.222367%10*X-3.341636%10° 0.9999 0.50
R Y=2.116235%10*X+3.290734x10> 0.9998 0.50
IREEZL Y=1.983671x10*X-3.956791x10> 0.9997 0.50
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Table 4 Recovery results of 5 kinds of colorants (n=6)

# a7 HAR M /(mg/kg)

UES 0.5 25 50
[l RSD/% [ RED/ B RSD/%
1% 1% % 1%

oA 91.2 623 953 321 965 2.56

o=k

3T 90.6 7.11 963 264 1023 227
il [EEan 92.4 5.45 975 3.07 974 1.18
i san 96.6 6.89 101.1 411 1039  3.02

TREELT 90.3 647 984 336  98.1 2.78
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Table 5 Detection of 5 kinds of artificial colorants in dlfferent
species of samples

FERRZRR HEFIFE BINSE R (mg/ke) FRifEBRE/(mg/kg)

Brer A 50
34N 2.9 50
i
Gl AR A
i 5 Nl KK 50
ik 20.2 50
IREELT ARA H 50
HRLL FAEH 50
P34l A 50
i
74 .
ah G2 98.7 50
it sal A 50
TREELT A 50
Brer ARH 25
LT 6.4 25
i it A
E‘Z Wil
VKL i) an A 25
ke ER g 25
ARBELT A 25
SE Rk
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