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Abstract A novel method was proposed for the simultaneous separation and determination of

six food additives benzoic acid sorbic acid saccharin sodium acesulfame potassium
ponceau 4R and allura red AC by high performance liquid chromatography HPLC . After
optimized the separation conditions of HPLC the separation can be completed within 18 min by
using a ZORBAX Eclipse Plus C18 column 150 mm x4.6 mm 5 pm with 20 mmol/L ammoni-
um acetate pH 6.9 and methanol as the mobile phases. The gradient elution was performed
by 8% methanol 0 -2 min 8% -50% methanol 2 -3 min 50% methanol 3 -9 min
50% —8% methanol 9 - 12 min and 8% methanol 12 - 18 min . The detection wavelength
was set at 235 nm. This method has been successfully applied to the analysis of meat products
and the average recoveries ranged from 80.7% to 94.4% at high and low spiked levels. The
relative standard deviations RSDs m =3 were between 2.0% and 7.1%. The method is
simple rapid accurate and suitable for the simultaneous determination of the six food
additives in meat products.
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BA SOR pH
YHH YZH 220 g/L 106 g/L
SA AK 2.5 mL 2 min o
5000 r/min 4 C 10 min
6 50 mL
pH 15 mL - - 7:2:
1 v/v/v 10 mL 30 s
6 20 min 20 min 5000 r/min
2 o 10 min
6 50 mL 2
HPLC pH 45
6 C 10 mL
HPLC 220 g/L 106 g/L
1.5 mL 2 min peme
1 5000 r/min 4 C 10 min
1.1 50 mL 50 mL
SHIMADZU LC-20AT 1.3.2 ’
SPD-M20A Sig- 5.0 mL OASIS-
ma 3k30 Sigma Vortex-2 Genie WAX 6 mL 150 mg 30 pm 5 mL
Scientific Industries KS 260 5 mL 5 mL 2%
IKA OASIS MCX 5 mL 5 mL -
6 mL 150 mg Waters 5:95 v/v
Merck 1 mL/min 50 C
Milli-Q -20 mmol/L 1:
>99% 99. 0% 4 v/v 5 mL
99. 0% 2 mL 10 000 r/min
2 min HPLC
1.2 1.4 HPLC
0.05 g ZORBAX Eclipse Plus C,, 150
6 100 mL mm x4.6 mm 5 pm 30 C A
- 1:4 v/v B 20 mmol/L pH
6 6.9 1.0 mL/min 10 pL
235 nm 8% A 2
5 mL 3 mL min 1 min A 50% 6 min 3 min
2.5 mL 25 mL A 8% 6 min 18
- 1:4 v/v 6 min
1.3 2
1.3.1 2.1
4C 2.1.1
2.5¢ 50 mL HPLC
15 mL 1 mol/L 1 mL 30 s
20 min
20 min 5000 r/min 10 min
50 mL 4
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Fig. 1 Chromatogram of a mixed standard
solution of six food additives
AK acesulfame potassium BA benzoic acid SOR sorbic
acid SA saccharin sodium YZH ponceau 4R YHH allura
red AC.
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Fig. 2 Effect of pH value of buffer in the mobile phase

on the retention time of analytes

1. AK 2. SA 3. YZH 4. YHH 5. BA 6. SOR.
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A 20 mmol/L
B 5
6 5
1 8% A I min 2 min A
50% 7 min 2 min A 8%
8 min 20min 2 8% A 3
min 2 min A 50% 4 min 1 min
A 8% 5 min 15
min 3 8% A 3 min 12 min A
50% 1 min A 8% 9
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124 v/v Fig. 3 Chromatograms of acesulfame potassium and
2.1.4 saccharin sodium in different solvents
a. AK in methanol b. AK in water c. SA in methanol
195 ~700 )
d. SA in water.
nm
210 200 nm
~280 nm 226 nm
245 ~ 318 nm 267 235 nm
nm 213 ~ 288 nm 2.2
224 nm 215 6 1.0 mg/mL
~315 nm 254 nm 0. 005
206 ~ 239 nm 218 0.01 0.05 0.1 0.5 2.0 10.0 20.0 100.0 200.0
nm 204 ~ 292 nm mg/L 3 S/N =3
236 nm 10 S/N =10
4
1
1 6
Table 1 Linear ranges linear equations detection limits and quantitation limits of six food additives
Food additive Linear range/ mg/L Linear equation r? LOD/ mg/L LOQ/ mg/L
Acesulfame potassium 0.010 - 100 y =13246x +235.6 0.999%4 0. 005 0.010
Benzoic acid 0.038 - 100 y =12376x +190.3 0.9991 0.008 0.038
Sorbic acid 0.010 - 100 Yy =37955x +594.3 0.9994 0.005 0.010
Saccharin sodium 0.103 - 100 Yy =7988x -3342. 4 0.9999 0.052 0.103
Ponceau 4R 0.050 - 100 y=13149x -2877.7 1 0.025 0.051
Allura red AC 0.050 - 100 y =15853x -2214.3 1 0.025 0.051

y peak area x mass concentration of the analyte mg/L.
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Table 2 Recoveries of six food additives spiked
in a sample n =3
. Spiked/ Recovery/ RSD/
Food additive 1
mg/kg % % 5
Acesulfame potassium 24.5 92.4 4.1
12.2 90.3 4.9 3
Benzoic acid 15.0 93.6 3.8
7.5 94.4 3.2 4
Sorbic acid 75.0 87.5 2.0
37.5 80.7 3.7
Saccharin sodium 20.2 91.4 5.2 5
10. 1 91.1 6.0
Ponceau 4R 50.1 88.4 5.1
25.0 84.7 7.1 6
Allura red AC 15.2 90.8 4.7
7.6 92.4 6.2
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