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Simultaneous Determination of 10 Synthetic Colors in Drink by

Solid-Phase Extraction Coupled with HP LC/Photodiode Array Detection

XIAN Rui-ging, WANG Xiao-bing, LI Qi-yan, SHI'Feng, LI Jun-jie
(Shandong Institute for Food and Drug Control, Ji’nan, 250101)

Abstract: A method for simultaneous determination of 10 synthetic colors (new red, tatrazine, amaranth, indigotin, carmine red, sunset
yellow, allura red, brilliant blue, acid orangeIl and erythrosine) in drink by solid-phase extraction coupled with high performance liquid
chromatography photodiode aray detector was developed. The drink'samples were cleaned up by Waters Oasis WAX and separated on an
Aglient TC-C18 (5 pm, 250 mm>4.60 mm) column with methanol-0.02 mol/L ammonium acetate as mabile phase by gradient elution. The
wave lengths for detection were from:210 nm to 650 nm. Qualitative analysis of synthetic colors was based on their retention times and
ultraviolet absorption spectra. External standard method wes applied for quantitative analysis. The results showed that the linear ranges of 10
synthetic colors were 1~20 pug/mL (r>0.999). The recoveries ranged from 90.2% to 101.6%with RSDs of 0.44~2.48% (n=6).The detection
limits were in the range of 0.01~0.02 mg/kg. The method was simple, accurate and sensitive, which was suitable for the simultaneous
determination of sy nthetic colors indrink.
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PR, R AR (GBW (E) 100001 @)
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1.2 ARAEE R B

JFH AR S A 1 it B RE OAR B 940 pg/m LIV A
PR, PR KRGS 91,0 5.04 10, 150 20
ng/mLI R FIARAE LA, e AC .
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HY Waters Oasis WAX (60 mg/3 mL/3), 245 mL
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&, FiH
1.3.2 FEmidk
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1.0 mL, FEHIFEDNTL mUming WSS, 75
40 CHMFTRART, KEEIKS mLiwfieiRs] &, H
0.45 umfdFLIEMENE, JEHEH .

1.4 it

i FE: Agilent TC-C18F: (5 um, 4.6 mm>250
mm) ; JE: 1.0 mU/min; FizhAH: HEE (A) +0.02
mol / L&FEE (B) , BAFEEBEMAEY: WARL: M.
25 C; #tFfe: 10 uL; PDAR IS F3H# Vil : 210~650

nm; KK Br40506 nm. K EE427 nm. TESE4L
523 nm. FE#610 nm. JEAEZ509 nm. H #5485 nm.
PEE4I511 nm. 2215628 nm. AREEZI530 nm. ERIEAE
11484 nm.
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Table | Optimal gradient elution conditions
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Fig.1 HPLC chromatograms of the sample 1
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LRI, 5 HANA MR A L, FREEAT 5SPEH I
B 550 TR B BE DA 5, AR I AR ] B R pH B
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Fig.2 HPLC chromatogam of 10 synthetic colors (254 nm)
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nm) . FREEZ (530 nm) . ERIERE [L(484 nm) .
FE B 2R TR KA A WS, A7 RO,
DAL S, e e R A e A i P ] DR 3 K A DRl i
W81, S S B AL R DR, Beli . RARAL.
HVESE 152040, Solls AReELL, BRVERS 1T 35 72506
427,523,610, 483. 610. 509. 485, 511. 628. 530.
484 nmAbETIN - FEARAL ISR T, TR T T
UG FRAL, KR Ry 1 A R AORE SRR o T4
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Table 2 Linear range, regression equation, correlation

coefficient and detection limits

o ANNR o X FH ARk
A g% o KM HAL
/(ug/mL) R? /(mg/kg)
#rer 1-20  Y=36574X-13444 0.9996 0.02
R 1~20  Y=38103X-25679 1.0000 0.02
OE 32 1~20  Y=28724X-7994  0.9998 0.03
W 1~20  Y=33113X-12923 0.9996 0.02
JIA fi 2 1~20  Y=29115X-9919  0.9997 0.02
B %% 1~20  Y=35788X-12257 0.9997 0.02
HR 1~20  Y=40399X-7548  0.9999 0.02
Tk 1~20  Y=105227X-3594 0.9997 0.01
BRIl 1~20  Y=41069X-12291  0.9996 0.02
B 1~20  Y=73467X-19493 0.9997 0.01
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8.6 mgkg. MHARZI1.3 mglkg, 520 ke Ay
11.7 mg/kg. MHABZC17 mg/kg. H%#516.75 mglkg,
FEM3H R AT #57. 1 mg/kg.  #5#50.52 mg/kg, Ff S
A 10F0 & BB BRI AR H o
<3 IFREI RS EE (h=6)
Table 3 The recovery and precision
HR S mANElg Mg FIE% RSD/%

10 9.52 95.2 1.80
# 4x 50 483 96.6 0.98
80 75.8 94.8 1.44

10 9.67 96.7 1.10

AR 50 48.6 97.2 1.54
80 76.9 96.1 1.25

10 9.53 95.3 1.90

OE 32 50 50.3 100.6 1.85
80 79.8 99.8 0.76

10 9.46 94.6 2.11

"B 50 48.6 97.2 1.88
80 77.8 97.3 0.79

10 9.62 96.2 1.84

fIB A 4x 50 485 97.0 2.21
80 77.2 96.5 2.48

10 9.62 96.2 2.36

B % 50 49.8 99.6 1.45
80 78.8 98.5 0.38

10 9.58 95.8 1.62

HR 50 48.3 96.6 1.48
80 788 98.5 0.87

10 9.73 97.3 2.15

¥ 50 48.6 97.2 1.96
80 79.1 98.9 1.49

10 9.02 90.2 1.43

FeBE Lr 50 46.9 93.8 0.44
80 738 92.3 1.63

10 9.64 96.4 1.24

e Xiall 50 50.2 100.4 0.44
80 78.8 98.5 1.83
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