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Determination of 19 food additives in candies, preserves and beverages by high
performance liquid chromatography
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ABSTRACT: Objective To develop a simple and rapid method for the simultaneous determination of 19
food additives in candies, preserves and beverages by high performance liquid chromatography (HPLC).
Methods The sample was extracted by water and precipitated of protein with K4[Fe(CN)¢] and Zn(Ac), solu-
tion. The separation was achieved on a poroshell 120 EC-C;g column (4.6mm x100 mm, 2.7 um) by using me-
thanol and 0.02 mol/L NH,Ac as mobile phase with the gradient eluent. Components were detected with a diode
array detector (DAD) at 230, 254, 274, 480 and 630 nm, respectively. The quantification was performed by the

external standard method. Results Nineteen food additives, including preservatives, sweeteners and pigments,
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were efficiently separated. The method showed a good linearity for 19 food additives with correlation coeffi-

cients (r) above 0.999 over the range of 0.5~12.5 mg/L for pigments and caffeine, 1~25 mg/L for

p-hydroxybenzoic acid esters, 2~50 mg/L for the others compounds. The detection limit was 1 mg/L and the

quantification limit was 10 mg/kg. The correlation coefficients were larger than 0.999. The average recoveries

for 19 food additives from spiked samples were in the range of 81.4%~110.9% with relative standard deviations

(RSDs) of 0.34%~4.6% (n=6). Conclusion The analytical method was fast, accurate and simple, suitable for

the determination of 19 additives in candies, preserves and beverages.
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, 0.25 mg/mL Inertsil ODS-3(4.6 mm»250 mm, 5 pm)
4°C Eclipse Plus Cig(2.1 mmx150 mm, 3.5um) Poroshell
2.4 HESEEESE 120 EC- Ci4(4.6 mmx100 mm, 2.7 um)

Inertsil ODS-3
, 5 g( 0.001 g) 50 mL ’ 60
’ 0mL . 2.5mL min, Eclipse Plus Cyg
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10 mL 15 mL . 12000 - 25 min :
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() ’ Cig(4.6mmx100 mm, 2.7um)
Se 33 MK
S5g pH 6, (DAD)
25 mL, 0.22 pm , 200~640 nm 19
25 ®ERH :
Poroshell 120 EC-Cq 4.6 230 nm :
mmx100 mm, 2.7 um); A: 0.04 mol/L ; 499 630
B clou:  30°cC, 10 lom 258 nm,
mL/min : 0~5 min, A 5%;5~19 254 nm
min, A 95%; 19~20 min, A ’ ’
5%; 20~25 min, A 5%, 5 min

230 254 274 480 630 nm , 230 254 274 480 630 nm
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Fig. 2 Effect of different ratio for initial mobile phases
A: 3% - ;B:5% - ;C: 8% - ;D 10% -
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Table 1 Detection wavelength, linear range, regression equations, correlation coefficient and detection limit for 19 additives

(nm) (mg/L) " (mg/L)
230 2.0~50.0 Y=30.643X+2.64 0.9999 1.0
230 2.0~50.0 Y=33.366X +3.15 0.9999 1.0

230 2.0~50.0 Y=119.612X +7.94 0.9999 1.0
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gx1
(nm) (mg/L) () (mg/L)
230 2.0~50.0 Y=20.484X -3.048 0.9996 1.0
480 0.5~12.5 Y=10.642X -0.122 1.0000 1.0
480 0.5~12.5 Y=21.153X +0.75 1.0000 1.0
480 0.5~12.5 Y=16.284X -1.43 0.9999 1.0
480 0.5~12.5 Y=19.226X -0.69 0.9999 1.0
274 2.0~50.0 Y=29.973X +2.12 0.9999 1.0
480 0.5~12.5 Y=32.577X +0.94 0.9999 1.0
480 0.5~12.5 Y=24.914X+0.38 1.0000 1.0
630 0.5~12.5 Y=94.963X +4.34 0.9999 1.0
480 0.5~12.5 Y=19.263X +0.31 1.0000 1.0
630 0.5~12.5 Y=87.220X +3.05 0.9999 1.0
480 0.5~12.5 Y=8.69X -0.24 0.9999 1.0
254 1.0~25.0 Y=60.20X +2.41 0.9999 1.0
254 1.0~25.0 Y=56.179X +2.50 0.9999 1.0
254 1.0~25.0 Y=51.87X +1.14 0.9999 1.0
254 1.0~25.0 Y=49.182X +7.73 0.9999 1.0
F 2 HESH 19 MR A E W EFIEEE (n=6)
Table 2 Recoveries and accuracy of 19 additives in samples (n=6)
(mg/kg)
(%) RSD(%) (%) RSD(%) (%)  RSD(%)
10 82.71 2.07 83.65 3.32 85.52 1.93
25 104.13 1.54 100.85 1.57 99.56 0.89
50 106.85 1.71 108.48 0.96 106.31 1.44
10 84.76 231 83.17 3.38 85.91 1.37
25 103.32 1.74 99.76 0.56 101.12 0.60
50 105.38 0.90 106.39 2.24 100.86 3.80
10 83.69 3.33 83.26 2.58 82.00 1.21
25 100.99 0.95 99.86 1.06 101.36 1.20
50 103.01 2.45 106.22 2.85 110.93 0.59
10 82.82 3.63 82.84 3.78 82.39 2.55
25 104.96 0.87 103.09 1.71 99.58 0.68
50 103.58 1.71 108.87 1.65 106.36 1.71
10 86.09 0.86 83.42 3.81 84.26 1.57
25 100.96 3.14 99.04 2.06 99.89 1.47
50 100.48 2.75 99.71 2.43 99.28 1.79
10 81.38 2.33 84.23 3.45 83.78 1.70
25 101.88 0.57 103.29 2.56 100.94 1.00
50 102.27 0.60 104.52 0.19 103.60 0.34
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&k 2
(mg/kg)
(%) RSD(%) (%) RSD(%) (%)  RSD(%)
10 84.45 2.83 84.96 3.44 81.49 1.61
25 96.90 2.06 99.61 2.15 101.17 1.37
50 97.02 2.28 102.98 1.08 103.26 3.23
10 83.65 3.44 84.01 3.22 81.47 1.31
25 101.69 2.82 97.17 0.81 99.48 0.57
50 100.48 1.67 97.22 0.59 98.91 1.35
10 81.91 1.41 81.80 3.11 85.34 2.82
25 103.73 0.73 101.52 1.12 101.49 2.18
50 98.49 2.96 109.45 2.13 106.71 2.83
10 82.59 2.16 84.16 2.62 83.14 3.86
25 97.77 0.79 99.23 0.91 99.95 0.80
50 97.82 1.07 97.06 1.83 99.30 1.41
10 83.87 2.50 83.91 1.41 83.78 2.28
25 104.09 1.44 100.04 1.57 102.38 1.36
50 102.38 0.49 102.40 1.34 104.85 0.71
1 83.71 3.34 83.14 3.11 82.92 2.97
25 100.99 1.81 100.63 1.84 101.55 1.75
50 101.02 1.76 98.37 243 105.28 2.66
10 82.49 1.74 86.09 0.90 83.76 229
25 98.06 243 98.76 1.74 99.61 233
50 97.66 2.87 95.66 2.78 101.23 3.00
10 82.75 4.06 84.34 232 83.66 1.78
25 102.83 1.18 101.37 2.72 100.88 1.62
50 102.72 1.12 103.96 0.55 104.70 0.40
10 84.48 2.61 85.21 3.23 83.61 2.08
25 100.70 1.99 98.58 1.66 100.97 1.50
50 100.92 1.78 97.67 2.53 103.92 2.70
10 84.05 2.99 83.93 3.36 84.26 4.10
25 104.33 2.12 103.92 1.97 99.57 2.17
50 105.54 0.85 106.15 2.38 108.45 2.00
10 83.79 2.93 83.31 3.28 83.94 2.53
25 102.44 2.68 99.75 0.42 101.39 1.56
50 100.40 2.84 97.28 2.55 105.98 2.17
10 83.01 0.78 81.30 0.82 84.15 1.91
25 101.65 1.72 100.68 2.80 100.90 1.42
50 101.58 1.99 98.79 2.07 104.74 0.96
10 84.92 1.72 81.78 1.90 84.00 2.28
25 97.58 222 98.76 1.96 101.42 1.87
50 99.89 2.54 99.68 2.58 106.55 2.08
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