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13 10,2 2 ng/L 11 0.01~ 1.0 mg/ L
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Biosystems ), Waters UPLC , , Analyst 1.5. 1
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SX(Ponceau SX) , Dr. Ehrenstorfer )3 ( Sucralose) (Sunset Yellow
FCF) ( Allura Red) 2G( Acid Red 1) 13( A cid Red 13) (Erythrosine)
, Sigma ; Millipore 10
2.2
, , 1000 mg/ L ;
0.5mlL, 100 mL , , 5 mg/L ,
0.1~ 500 ng/L
2.3
10 mL 50 mL . 10 min; 1.0mL 10 mL
, 10 mL, 0.22 nm
2.4 -
UPLC BEH Cis (100 mmx2.1 mmXx1.7 nm, Waters ) A ,
B 1 mmol/L - (pH 3.9) 0.3 mL/min, 2 nl., 35 C
:0~ 1.5min, 7% A; 1.5~ 7.0 min, 7%~ 90% A; 7.0~ 10. 0 min, 90% A
, ) (MRM); ) (CAD)
41.4 kPa, (CUR) 138 kPa, (GS1) 448 kPa, (GS2) 414
kPa (IS) -4.5kV, (TEM) 500 C,Q0 (EP)- 10V,
(CXP) -11V,14 / (CE) (DP) 1
1 14

Table 1 Optimum parameters and selected fragment ions for 14 food additives

No Analyte Mfolecu{ar Precursor ion Product ion Declustering poten tial Collision energy
orm ula (m/z) (m/z) (V) (eV)
1 Acesulfame C4H4KNO,S 162. 1 52 8* -0 ii
2 Sodium Sacch arin C7H4NO;SNa®2H2 0 182.1 lgg g* % 42‘;
3 Sodium Cyclamate CoH nNNa03$ 178.2 gg: 8* - 80 ‘2“7)
4 Sunset Yellow Fcp  CrsH0NoNax078, 407.1 5(2);: i o gg
5 Allura Red  CygH 14 NoNas05S, 451.2 igz i - 80 g;
6 2G AcidRed 1 CisH 3N3Nax05$) 232.1 ;g?: (2)* - 2
7 Acid Red% C2oH 2 N2Nax075 4571 52? g o ;L:
8 Sucralose C12H 15C1305 395.0 359. 0" - 100 15
9 Aspartame (ASP) CuHigN0Os 293.2 ng: i - ;
11 Ponceau SSXX CisH 14N2Nay07S, 435.2 i;? (1; - 80 ii
12 Poneen CioH 16N2Nas07S, 449.2 ggg: ? - 80 g;
13 Neotame (NTM) CoH2oN205 377.3 5(3)8: 411* - ig
14 E rythrosine CpHeIsNas0s 834.8 ggi 8* - 60 ;21

(Quantifying ion)
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Fig. 1 MRM chromatogram of 14 food additives under Fig. 2 Electric conductivity of ammonium formate
optimum separation conditions buffer under different concentration
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Fig.3 Comparison of the effect of amine concentration in mobile phase on the Peak

heights of 6 sweeteners
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mg/ L )

3.2
, 14 0.1~ 500 ng/ L ,
14 3
10 ng/ L : 3 2
2 14 (n=3)

Table 2 Linear range, correlation coefficients, limits of detection (LOD), recoveries and relative standard deviations
(RSD) of 14 food additives. The recoveries were evaluated by controlling the fortification level of each dye in negative
wine samples at 10 mg/ L (n= 3)

No. Retenti('m time Linear range Regr ess ion C orr qlation LOD Recovery ( %f{EB 3)
('min) (ng/L) equation coefficient( r) (ng/L) (%)
1 1.30 0.2~ 100 Y= 1.17FAX + 203 0. 997 0.05 98.2 L5
2 1.74 0.4~ 200 Y= 2.84E3X - 151 0. 9% 01 95. 4 2.0
3 2.27 0.1~ 50 Y= 4.36E4X+ 6.82E3 0. 9998 0.01 96. 1 0.5
4 3.15 10~ 100 Y= 265X- 809 0. 9949 2.0 106 2.5
5 3.36 5~ 50 Y= 331X- 779 0. 9959 1.0 100. 4 3.1
6 3.50 1~ 500 Y= 733X- 257 0. 9993 0.1 95.6 2.4
7 3.64 10~ 100 Y= 583X- 3.77E3 0. 9955 2.0 95.7 3.1
8 3.65 50~ 500 Y= 243X+ 538 0. 9994 10 96. 7* 0.5
9 3.76 2~ 50 Y= 7.9E3X- 7.61E3 0. 9982 0.8 103 1.9
10 3.87 1~ 500 Y= 9.23E3X- 6.98E3 0. 9991 0.1 94.7 3.1
11 3.88 1~ 500 Y= 1.2FAX- 6.25E3 0. 9998 0.1 97.6 2.3
12 4.06 1~ 500 Y= 3.93E3X- 1.87E3 0. 9992 0.1 102 0.5
13 5.06 5~ 100 Y= 6.24E3X- 1.82E3 0.9931 0.05 95.8 1.2
14 5.47 1~ 100 Y= 1.48E3X- 2.91K3 0. 9901 0.2 93.8 0.3
I(Numbers of analytes are same asin Table 1); * 100 ng/ L (Spiked concentration was 100
ng/ L)
3.3 3
10 Table3 Quantification results of food additives in positive wine
samples by UPLG-MS/M S
’ RSD
Sample Additives Concentiation (%6, n=3)

P 5 ’ 1 Sodium Saccharin 8.1 3.4

( 3) Sodium Cyclamate 12.6 1.2

3 3 Neotame 16.8 (mg/ L) 0.4

’ Sucralose 55.8(mg/L) 0.2

( 4) ’ 6 Sodium Saccharin 5.2 2.1

60 7 Sodium Saccharin 4.3 5.1

10 Sodium Saccharin 14.0 0.6

’ ? Sodium Cyclam ate 30.7 0.2
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5.07
Sodium Saccharin Max 1811  Sodium Cyclamate . Max 4.0E4 Neotame Max 4.7E6
1.75
w 178.2 — 80.0 377.3 — 200.1

1 L 1

L 1
1.2 1.6 2.0

16 4.6 4.8 5.0 52 5.4

1 ]
24 13 2.0 22 24 2
Max 1383 b Max 620  Max 9.6E5
182.1 = 62.0
MM 178.2 = 96.0 377.3 — 230.4
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Fig.4 Chromatograms of positive sam ples in wines
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Simultaneous Screening of 14 Illegal Food Additives in Wines
Using Ultra Performance Liquid Chromatography
Tandem Mass Spectrometry

FENG Feng', YANG Shuo?, LING Yun', JIANG GutBin*, CHU Xiae Gang" '
"(Institute of Food Safety, Chinese A cademy of Inspection and Quarantine, Beijing 100123)
2(H arbin Medical University, Harbin 150081)
3(State K ey laboratory of Environmental Chemistry and Eco-toxicology, Research Center for

E co-Enwironmental Sciences, Chinese Academy of Sciences, Beijing 100085)

Abstract An ultra performance liquid chromatography-electrospray ionization-tandem mass spectro-
metric (UPLGESEMS/MS) method for the simultaneous screening 14 illegal food additives ( acesuk
fame, sodium saccharin, sodium cyclamate, aspartame, neotame, sucralose, ponceau 2R, ponceau
3R, ponceau SX, sunset yellow FCF, allura red, acid Red 1, acid red 13, erythrosine) in wines has
been developed. The HPLC separation was carried out using an UPLC BEH Cis(100 mm % 2.1 mm %
1.7 nm) as solid phase. Several parameters, ncluding the compositions and ion strength of the mobile
phase, and the monitor ions were optimized for improving the chromatographic performance and the
sensitivity. The results demonstrated that the sensitivity could be significantly influenced by the
amine concentration in the eluent. The separation could be completed in less than 6 min when using
1 mmol/ L, ammonium formate-formic acid buffer (pH 3. 9) and acetonitrile as the mobile phases, gra-
dient elution. The column temperature was kept at 35 C. When the analytes were detected by ESI -
MS under selected ion monitoring mode, the detection limits were 0.01— 1.0 ng/ L. except sucralose,
sunset yellow FCF, acid red 13 which were 10, 2 and 2 mg/L, respectively. The average recoveries
ranged from 93. 8% to 106% . T he relative standard deviations were less than 3. 1%. This method is
rapid, accurate, highly sensitive and suitable for the quality control of low concentration and mixtures
of food additives which were illegally added to wines and other foods.

Keywords U lira performance liquid chromatography; Tandem mass spectrometry; Food additives;

Wines
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