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Simultaneous deter mination of benzoic acid, sodium saccharin, acesulfame
potassium and caffeinein cola soft drink by high performance
liquid chromatography

CHI Qiu-Chi, CHEN Yan, SHAO Xiao-Yun, LIU Chang’, WANG Ke"

(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a methodfor the simultaneous determination of benzoic acid, sodium
saccharin, acesulfame potassium and caffeine in cola by high performance liquid chromatography (HPLC), and
apply to international FAPAS proficiency testing. Methods After ultrasonic degasification, the samples were
diluted by water, separated on a C;3 column with the mobile phase of ammonium acetate (0.02 mol/L)/methanol
in gradient elution, and detected at the wavelength of 230 nm and 272 nm. Results The calibration curves
within the range of 2.0~200 ng/mL showed a good linearity and the correlation coefficients were higher than
0.999. The individual average recovery at 3 spiked concentration levels ranged from 97% to 103%, while the
relative standard deviations (RSD) were between 0.5%~2.8% (n=6). The limits of detection of benzoic acid,
sodium saccharin, acesulfame potassium and caffeine were 0.005~0.02 pg/mL. Conclusion Theestablished
method is sensitive and accurate and can be used to the FAPAS proficiency testing, and theZ-scores of the

benzoic acid, saccharin, acesulfame potassium and caffeine were close to median.
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Table3 Recovery and RSD of FAPAS sample (n=6)

2.2.1(3) (
2.0~200 pg/mL) 2.2.3 ,
r 0.999
(SIN=3)
1
F1 WIIKK. WHR. HXEREK
Table1l Detection wavelength, LOD and correlation
coefficient
(nm) (ng/mL) (ng/mL)
230 2.0~200 0.9999 0.01
230 2.0~200 0.9999 0.02
230 2.0~200 0.9999 0.01
272 2.0~200 0.9999 0.005
32 MEWERMBHEE
3 )
2.2.2 2.2.3
) 6 2
3 97.1%~103.0%,
RSD  0.5%~2.8%, ,

R 2 ZHEMIRENERFIE % E (n=6)
Table2 Recovery and RSD of blank sample(n=6)
(ng/mL) (%) RSD (%)
5.0 98.3~102.1 2.1
10.0 97.5~102.5 1.8
50.0 99.5~101.2 0.5
5.0 97.5~102.9 2.8
10.0 98.5~102.3 2.0
50.0 98.2~102.7 1.7
5.0 97.5~102.9 2.8
10.0 97.9~101.8 1.9
50.0 98.5~102.7 1.7
5.0 97.1~102.5 2.5
10.0 98.0~102.1 2.1
50.0 97.9~103.0 2.6

(mg/L) (%)  RSD(%)
60 99.3~101.4 0.7
30 97.6~101.9 1.9
30 97.1~102.2 23
50 98.4~101.7 1.7
33 Hmath
FAPAS
) 1 2
107 ,
FAPAS
b b 4
115 mg/L 53.1 mg/L 533
mg/L 979 mg/L, Z 0 -0.1 0 O,

> >
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(n=6)

Table4 Result and Z-scoresof FAPAS sample (n=6)

(mg/L) (mg/L)
115 115.4 0
53.1 53.7 -0.1
53.3 53.2 0
97.9 97.6 0
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Fig. 1 Chromatograms of standards
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