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Determination of 9 sweeteners in spirits by using ultra-high performance
liquid chromatography-tandem mass spectrometry
WANG Liying, REN Beibei, LU Yang, LIU Mengying, LIU Yinping,
CHANG Fengqi
(Hebei Provincial Center for Disease Control and Prevention, Hebei Shijiazhuang 050021, China)

Abstract; Objective To establish an analysis method for detecting 9 sweeteners including acesulfame, sodium
saccharin, cyclamate, aspartame, sucralose, neotame, alitame, stevioside and steviobioside in spirits by using ultra-high
performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS). Methods After the sample was heated
by boiling water bath to remove ethanol, it was detected by UPLC-MS/MS. The sweeteners were separated by UPLC with
water ( containing 10 mmol/L ammonium acetate ) -methanol gradient elution in a HSS T3 chromatography column
(2.1 mmx100 mm, 1.7 pm), and qualified/quantified by mass spectrometry with electron spray ionization multiple
reaction monitoring mode. Results The linearity of the 9 sweeteners in the range was good, and the correlation coefficient
was above 0.999. The recovery of the method was 85.2%-102. 8%, the relative standard deviation ( RSD) was 3.8%-
7.3%. The detection limit was 0. 3-1. 5 pg/kg. Conclusion The method is simple, rapid and reproducible, and can be
used for the detection of 9 sweeteners in spirits.

Key words: Sweeteners; sodium saccharin; sodium cyclamate; spirits; ultra high performance liquid chromatography-
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Table 1 Mass spectral parameters of 9 sweeteners
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MRM chromatograms of acesulfame by different pretreatment methods
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Figure 2 MRM chromatograms of standards of 9 sweeteners



R AR AR

—158— CHINESE JOURNAL OF FOOD HYGIENE 2020 455 32 £55 2 M)
T2 FERURFN B LM R RPN B O R R R S E R
Table 2 Linear equation, linear range, correlation coefficient, detection limit and quantitative limit
L& LHEWH/ (pg/L) Ay AR ELr K th B/ (ng/ke) R/ (ng/kg)
LA 1.5~200.0 y=135.1x-26.6 0.999 7 0.5 1.5
&R 1.5~200.0 y=549. 4x+286.7 0.999 7 0.5 1.5
WK 40 3.0~400.0 y=109. 6x-9. 1 0.999 6 1.0 3.0
ol 34y £ 1.5~200.0 y=1185. 7x+480. 8 0.999 5 0.5 1.5
ey 77 1.5~200.0 y=2682.4x-889.5 0.999 5 0.5 1.5
=AY 5.0~600.0 y=64.9x-13.9 0.999 0 1.5 5.0
a1 1.0~200.0 y=1432.3x+1216. 5 0.999 4 0.3 1.0
FiECL s 3.0~400.0 y=118.2x+264.8 0.999 1 1.0 3.0
2 OB T 5.0~600.0 y=32.9x+171.6 0.999 5 1.5 5.0
£ 3 AW O FECRFVE A WU E K RSD(n=6)
Table 3 Spiked levels, recovery and RSD of 9 sweeteners in spirit samples
HAr b &9 WK/ (ng/ke) [T 3/ % RSD/ % Hir b &9 IWMKF/ (ng/kg) W3/ % RSD/ %
1.5 85.2 5.5 5.0 97. 4 5.8
LA 50.0 94.7 4.8 =G e 50.0 99.9 4.9
200.0 100. 8 5.4 200.0 101.9 6.0
1.5 89.8 4.3 1.0 96.5 5.0
M 50.0 96. 5 3.8 At 50.0 100. 1 5.3
200.0 102. 8 4.2 200.0 97.8 4.2
3.0 97.2 6.7 3.0 89.3 7.1
A 50.0 98.3 5.0 LELA 50.0 96.9 7.0
200.0 102. 8 4.6 200.0 97.8 7.3
1.5 93.8 5.9 5.0 90. 8 6.3
e 34 £ 50.0 95. 1 6.8 it 25 XUk A 50. 0 98. 1 6.9
200.0 101.9 4.9 200.0 100. 6 5.2
1.5 96.0 6.4
[eT 77 i 50.0 97. 1 5.8
200.0 101.3 5.5
F 4 PHPERE S O R R A 45 R (pne/kg)
Table 4 Detection of 9 sweeteners in positive samples
FE i 4 5 YIRE WA 4 AR (R = SRR i) B 73 it 58 e AT it 48 BURE A
1 — — 14. 08 — — — — — —
2 — — 7.39 — — — — — —
3 — 2.65 — — — — — — —
4 — — — — — 5.55 — — —
5 — — — — — 2.34 — — —
6 — — — — 5.98 — — 40. 36 43.35
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Figure 3 MRM chromatograms of 9 sweeteners in the sample
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