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Ultra High Pressure Liquid Chromatography Mass Spectrometry Method
for Simultaneous Determination of Six Micro- Sweeteners in Distilled Spirit

WU Shi-Jia', WANG HongXin' ', TAO Guar Jun’
(1. School of Food Science and T echnology, Jiangnan University, Wuxi 214122, China; 2. State Key Laboratory of
Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: In this manuscript, a novel ultra performance liquid chromatography ( UPLC) coupled
with mass spectrometry ( MS) method was developed for the simultaneous determination of six
micro sweeteners (acesulfame K, saccharin sodium, sodium cyclamate, sucralose, aspartame,
neotame) in distilled spirit. After sample preparation, the analytes was seperated on an BEH
18 column with methano}20 mM ammonium acetate as mobile phase for gradient elution and
detected at electrospray ionisation ( ESI) source operating in negative mode, along with the
accurate mass of their main fragment ion. It takes only 10 minutes to finish a whole seperation
and detection. Under the optimized conditons the six compounds behave linearly in the Q 055. 0
mg/L concentration range, with correlation coefficient > 0. 9945. The detection limits is 0. 05

mg/ L for acesulfame K, Q 01 mg/L for saccharin sodium, sodium cyclamate, neotame and 0. 1
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mg/ L for sucralose, aspartame. The recoveries at the tested concentrations of @ 5 and 1. 0 mg/ L
were 86 48 % ~ 116 90 %, with the relative standard deviations of O 22 % ~ 3 90 %. The

method has been successfully applied to simultancously detect six synthetic sweeteners in distilled

spirit samples and illustrated accurate and effective.
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Fig. 1 Extraction ion chromatogram of six sweeteners
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Fig.2 Extraction ion chromatogram of sodium cyclamate
,  2(a) Q2~5 0 mg/
, L, Q05~50
» 2(b) mg/ L ,
6
( ), ; 0 05 mg/L
0 01 mg/ L
23 0.1 mg/L
0.1~ 5 0 mg/L, S/N 10,



674 iy

= 5 o4& #H K K

¥ IR %29 %

1 6

Tab.1 Linear equations and detection limit of the six sweeteners

/

(mg/ L) R? (mg/ L)
0.1~ 5.0 y = 117.52x + 5.9453 0.999 0 0.05
0. 05~ 5.0 y = 161.91x + 6.1825 0.999 1 0.01
0. 05~ 5.0 y = 209.83x + 1.952 1 0.999 1 0.01
0.2~ 5.0 y = 67.060x — 3.456 0 0.994 5 0.1
0.2~ 5.0 y = 69.235x - 1.029 0 0.999 7 0.1
0. 05~ 5.0 y = 603. 84x — 17.623 0.994 7 0.01
24 )
3 50 mL, s
05 10mg/L,2 , 3
3 Tab. 3 Results of sweeteners in partial distilled spirit
mg/ L
2 6 (n=3)
Tab. 2 Recovery of standard addition and predsion of the six
BJ-1 0.8 nd nd nd nd nd
sweeteners( n= 3)
BJ-2 2.055 nd nd nd nd nd
1 2 3
BJ- 3 nd nd nd nd nd nd
108.70 113.40 104.79 110.42 106.99 110.43
BJ- 4 nd nd nd nd nd nd
93.55 116.73 109.50 110.55 100.91 116.42
BJ- 5 nd nd nd nd nd nd
96.73 109.81 99.29 116.54 103.72 116.90
BJ- 6 nd nd nd nd nd nd
98.09 96.59 111.22 101.26 111.22 93.73
BJ- 7 nd nd nd nd nd nd
97. 17 87. 81 86.48  92.65 95.99 100. 14
BJ-8 0.279 nd nd nd nd nd
95.42  99.79 93.58 96.74 96.08 92.62
BJ- 9 0.645 nd 3.917 nd nd nd
1.79 0.75 2.45 0. 82 2.02 0.90
BJ- 10 1.582 0.651 nd nd 0.712 nd
0.22 0.11 2.8 0. 60 0.99 0.54
BJ- 11 nd nd nd nd nd nd
0.46 0.34 0.31 0.47 0.43 0.57
BJ- 12 1.026 nd 1.016 nd nd nd
1.74 0.02 0.27 3.90 0.33 2.22 * -nd
0. 82 3.07 0.8 2.45 2.16 2.51
1.83 0.49 1.00 2.49 1.76 0.93 3 én 1%
25 s UPLG
(22 3) : MS 6
) , , 10
, min s
2 12 2 2
6 2 2
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