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Rapid determination of five food additives in soft drinks by
high pressure liquid chromatography
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ABSTRACT: Objective To establish a high pressure liquid chromatography method for the simultaneous
determination of 3 sweeteners (acesulfame-K, saccharin sodium, aspartame) and 2 preservatives (benzoic acid,
sorbic acid) in soft drinks. Methods The samples were diluted with initial mobile phase and filtrated for lig-
uid chromatographic analysis. The separation was performed on a polar-modified XAqua C;3 column with 50
mmol/L pH 4.5 KH,PO, and acetonitrile as mobile phase in gradient mode. The flow rate was set at 2 mL/min
and column temperature was 40°C. The separation could be achieved within 6 min. And one sample could be
analyzed within 10 min with the addition of 4 min equilibration time. Results Under the optimized chroma-
tographic conditions, a good linearity was obtained in the range of 0.5~50 mg/L for the 5 food additives, with
correlation coefficients (+°) all above 0.9999. For samples (carbonated and fruit juice beverage matrix) spiked

with 50, 100 and 150 mg/kg of the 5 food additives, the recoveries and relative standard deviations (RSD) were
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96.48%~105.64% and 0.21%~5.39%, respectively. The limits of detection (LOD) of the method calculated by
signal to noise ratio (S/N) = 3:1 was 0.02~0.08 mg/L. Conclusion The developed analysis method was rapid

and accurate, and could be used for the simultaneous determination of sweeteners and preservatives in soft

drinks.
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Fig. 1 Chemical structures of the sweeteners
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Fig. 2 UV absorbance spectra of the 5 food additives



398

B 2 4 TR I 7 i

a4k

0.15
0.10[2 1

0.05| /\J
0.00
S

0.15 D
0.10
0.05
0.00

%‘N
=0
'S

Absorbance, s, / AU

0.10 t
0.05
0.00

0 2 4 6 § 10 12 14
t/ min
1. 3R, 2. BEREON; 3. BTHTEUE, 4. RPER; 5. IWALMR
B3 ANEFAMHAT 5 F a8 ek i
Fig. 3 Chromatograms of the 5 food additives under differ-
ent separation conditions
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Table 1 regression equations, correlation coefficients (rz) and limits of detection (LODs) of the five food additives (n=3)
R WSETLFE (mg/L) iy LRMEARIC R AL LOD (mg/L)
TR 0.5~50 Y=24710 X + 2275.7 0.99996 0.04
WA 0.5~50 Y =46271 X + 4474.8 0.99996 0.02
] o B i 0.5~50 Y =12045 X + 1494.2 0.99995 0.08
R 0.5~50 Y=28079 X +3195.1 0.99995 0.04
AR 0.5~50 Y=18711 X +2505.6 0.99994 0.06
2 ORFVCRIEEBTH 5 AR S TS ) A [ S SRR XA 1 O 25 (n=5)
Table 2 Recoveries and relative standard deviations (RSDs) of the 5 food additives in different soft drinks (n=5)
- TC B R TR Frig it okt
e oy REE Wk RSD/ AR Wk
(mg/kg) (mg/kg) (mgﬁk%; I IS5 /% 0, (mgkg) (mgkf) m#%/%  RSD/%
Jegens 50 144.81 197.62 105.64 2.49 19.85 69.07 98.54 3.78
100 246.15 101.35 5.39 117.92 98.12 2.66
150 295.68 100.59 3.79 170.20 100.26 0.21
ks 4N 50 0 4931 98.62 0.96 0 48.24 96.48 4.79
100 98.81 98.81 3.99 96.64 96.64 4.02
150 147.58 98.39 3.34 150.17 100.11 0.60
RAT 307 [ i 50 128.61 180.10 103.00 1.99 30.17 81.24 102.07 1.57
100 230.57 101.97 2.27 130.94 100.74 0.85
150 281.73 102.09 1.04 181.63 100.95 0.77
H iR 50 138.49 189.90 102.80 1.84 0 50.31 100.63 1.12
100 239.77 101.27 1.91 99.78 99.78 0.56
150 290.16 101.11 1.34 150.36 100.24 0.66
&L g 50 0 49.42 98.83 0.93 0 51.55 103.11 1.02
100 100.46 100.46 1.50 101.34 101.34 0.54
150 151.09 100.73 0.70 152.15 101.43 0.62
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Fig.4 Spiked chromatograms of (A) sugar-free carbonated beverage and (B) lemon juice
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Table 3 Quantitation of the 5 food additives in market soft drink samples
LIEH WK Wiy 357 KHR e
SEBRFE . o o . .
e MER e WER - WER - WER - MERE
FR&DRR (mekg) FRA&DRR (mgkg) (I3 VIN (me/ke) PRAPRR (ng/ke) (I 2 TV (mg/ke)
BRIRORE-1 J n.d. J n.d. G n.d. G n.d. J n.d.
WL CRE-2(TE ) A 127.67 J n.d. H 192.41 x n.d. J n.d.
TRER TRORL-3 & n.d. J n.d. X n.d. H 144.42 & n.d.
TRERTACKL-4 H 33.03 ¥ n.d. J n.d. H 135.99 J n.d.
Rk T n.d. T n.d. Jc n.d. T n.d. J 64.25
Bt okt g n.d. J n.d. g n.d. " n.d. g n.d.
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Fig. 5 Chromatograms of real soft drink samples
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