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Determination of preservative and sweetener in drink and wine by ultra per-
formance liquid chromatography tandem mass spectrometry

WANG Zhen", SHI Li-Zhu

(Xuzhou Center for Products Quality Supervision and Inspection, Xuzhou 221000, China)

ABSTRACT: Objective To establish a UPLC-MS/MS method of detecting benzoic acid, saccharin sodium,
dehydrogenation acetic acid, sodium cyclamate, Ethyl p-hydroxybenzoate, Propyl p-hydroxybenzoate simulta-
neously in drink and wine. Methods The chromatographic separation was performed on a C;g column with
gradient elution, using acetonitrile and ammonium acetate (20 mmol-L™) as mobile phase. The analyte was de-
tected by MS in negative ion mode. Results Under the optimal conditions, the calibration curves of six food
additives were a linear in the range of 0.1~100 pug/mL"™", with correlation coefficient more than 0.996.The limit
of detection was found in the range of 0.005 pg'mL™" for benzoic acid, saccharin sodium for 0.008 pg'mL™", so-
dium cyclamate for 0.04 pg-mL™"', dehydrogenation acetic acid for 0.003 ug'mL™, ethyl p-hydroxybenzoate for
0.08 pg'mL™', propyl p-hydroxybenzoate for 0.003 pg-mL™". The spiked recoveries were between 98.1~102.1
Conclusion The method was rapid, accurate, highly sensitive, providing practical techniques for the preser-
vatives and sweeteners detection of beverage.
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Table 1 Gradient elution conditions

(min) A % B %
0 20 80
2 20 80
10 85 15
12 85 15
15 20 80
18 20 80
25 k&M
: (ESI), ,
20~50 'V, (SRM),

Q1=0.7M, Q3=0.7M,
(Sheath gas, N,)
(capillary temperature)270

sure, Ar)
:10~400 u;

10 psi

(Spray volt-age)3000 V,
39 psi,
C, (Aux gas pres-
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Fig. 1 LC-chromatogram of standard mixture of six food activities

saccharin sodium; @ sodium cyclamate; 3 benzoic acid; @ dehydrogenation acetic acid
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Fig. 2 Sample LC-chromatograms
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Table 2 Parent and daughter ions of six food additives

>

(m/z) (m/z) - 6
o7 8123 (1.00 mgL")  MRM
165 92,137 |
179 92,136
178 80,96 ’ ) ’
121 59,77 >
182 42,106 416 ,
. (MRM), ,
3 GRS )
31 @i, RIEFRHRIEEFRL 3.2 AR, BEEMRIEE
6 , 10 pg/mL, 10 pg/mL, 3 pg/mL,
- ) 10 pg/mL, 10 pg/mL,
> 10 pg/mL, ,
s 20 mmol-L! ( 2.4
pH=4.0) R 0.2 ,
mL/min ) , , SIN=3 ,
6 ) > 3 3 9
> 6
. HPLC s 6
’ b 6 9
T ’ : (4
’ ¢ 33 HMME
, ESI 40 )
Q1 , , 3 ,
b b 5

x3 FAEMEMEEESE. LEEEREHIR (S/N=3)

Table 3 Regression equations, linear range and detection limit (S/N=3)

P ) (ug'mL™)
y =58558x + 5072.4 0.1~100 0.9969 0.005 1.8
y=75511x - 73817 0.1~100 0.9996 0.008 .20
y = 6350617 X - 3999494 0.1~100 0.9977 0.04 407
y =381313x + 456362 0.1~100 0.9981 0.003 5i)
y =4457511 x - 1138426 0.1~100 0.9984 0.08 109

y = 4E+06X - 8E+06 0.1~100 0.9972 0.003 1
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Table 4 The precision and recoveries of method
(mg) RSD (%, n=6) (mg) (mg) (%)
5.41 0.8 10.0 15.22 98.1
4.37 1.1 10.0 14.43 100.6
4.78 0.9 10.0 14.68 99.0
0.00 0.4 10.0 9.81 98.1
0.00 1.1 10.0 10.21 102.1
0.00 0.5 10.0 9.88 98.8
x5 HMNESER B g/l
Table 5 Concentrations of food additives in different samples unit: g/L
A ND ND ND ND ND ND
ND ND ND ND ND ND
C ND ND ND ND ND ND
A ND ND ND ND ND 0.42
B ND 0.42 ND ND ND ND
C ND 0.35 ND ND ND 0.53
:ND
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