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Rapid determination of four sweeteners content in liquor by ultra pressure

liquid chromatography-mass spectrometry
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ABSTRACT: Objective To establish a rapid determination method of four sweeteners (acesulfame, saccha-

rin sodium, sodium cyclamate and suralose) in liquors by ultra pressure liquid chromatography-mass spectro-

metry (UPLC-MS/MS). Methods The samples were separated by Agilent ZORBAX SB-Cz column (50

mmx2.1 mm, 1.8 um) using 0.1% formic acid water-methanol as mobile phase and analyzed by electrospray ioni-

zation (ESI) in the negative ion and multiple reaction monitoring mode (MRM). Results The method showed a

good linearity over the range of 10~500 pg/L. The average recoveries were 89.4%~104.6% with RSD less than

4%. The quantitative limits of four sweeteners were 0.5~2.4 pg/L. Conclusion This method is accurate, rapid,

and highly sensitive, and suitable for the determination of low concentration sweeteners in liquors.
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Table 1 Gradient elution conditions for UPLC analysis
/%
2 RS o R b
21 MBEE 5K 000 & 1
_ Agilent 1.50 60 40
1290/6460 LC/MS/MS (ESI ), Agilent ; 2.20 85 15
NM32LA, PEAK ; 4.00 85 15
AUY220, ;
UPH-1V-20T, ; 2.4 BUBSHFMH
SB25-12D, ESI:
(acesulfame) (saccharin sodium) : : (MRM);
(sodium cyclamate) (suralose) (gas temp): 325 C; (gas flow):
Supelco ’ ’ Anpel 10 L/min; (nebulizer): 20 psi;
;022 pm Ameritech (sheath gas temp): 300 C; (sheath gas flow):
12 L/min; (capillary): 3500 V;
2.2 FRERRBIECH 99.999%, MRM ,
0.05¢g 4 , 2
*k2 BRUSYHIRIE MRM 254
Table 2 MRM conditions for target compounds
(m/z) (m/z) V) (V)
162 82 100 60 6
182 106 100 100 18
178 80 100 135 21
395 359 100 135 5
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Fig. 1 TIC chromatograms of 4 sweeteners (1. acesulfame; 2. saccharin sodium; 3. sodium cyclamate; 4. suralose)
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Fig. 2 MRM chromatograms of 4 sweeteners (A. acesulfame; B. saccharin sodium; C. sodium cyclamate; D. suralose)
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Table 3 Linear regression equations, correlation coefficient, LOD, recoveries and precision(n=5)
100 pg/L
(ng/L) (r LOD (pg/L)
% RSD%
10~250 Y=1.5788X-16.6410 0.99976 0.5 95.8 1.4
10~250 Y=1.4069X-4.3232 0.99940 1.0 89.4 2.7
10~250 Y=0.5258X+1.3106 0.99989 0.8 97.5 1.8
20~500 Y=1.6541X-15.4500 0.99650 2.4 104.6 3.1
x4 BEEHRIRFINESLS R
Table 4 Determination results of 4 sweeteners in 10 liquor samples
(mg/L) (mg/L) (mg/L) (mg/L)
1 20.06 ND ND ND
2 ND ND 0.034 ND
3 14.55 ND ND ND
4 8.17 ND ND ND
5 ND ND 0.175 ND
6 7.83 ND ND ND
7 ND 62.40 149.13 ND
8 ND 13.11 49.58 ND
9 ND ND 0.326 ND
10 ND ND 2.32 ND

:ND
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