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Abstract: A high performance liquid chromatography-electrospray ionization tandem mass spectrometry
( HPLCESI MS/MS) method for the determination of five synthetic sweeteners ( acesulfame sodium saccha—

rin sodium cyclamate aspartame and neotame) in wines has been developed. The HPLC separation was car—
ried out on an Ultimate C18 column (100 mm X2. 1 mm 3 wm) . Several parameters including the composi—
tion and pH of the mobile phase column temperature and the monitor ions were optimized for improving the
chromatographic performance and the sensitivity of determination. The results demonstrated that the separation
can be completed in less than 5 min by gradient elution with 20 mmol /L, ammonium formate and 0. 1% ( v/v)

formic acid ( pH 3.8) and methanol as the mobile phase. The column temperature was kept at 45 C. When
the analytes were detected by ESI™-MS/MS under multiple reaction monitoring mode the detection limits
were 0.6 5 1 0.8 and 0.2 pg/L for acesulfame sodium saccharin sodium cyclamate aspartame and
neotame respectively. The average recoveries ranged from 87.2% to 103%. The relative standard deviations
were not more than 1. 2%. This method is rapid accurate highly sensitive and suitable for the quality control
of low concentration of the synthetic sweeteners which are illegally added to wines and other foods with com—
plex matrices.
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Table 1 MS/MS conditions for the detection of 5 synthetic sweeteners
Molecular Parent ion Daughter ion Declustering Collision
Analyte . .
: formula (m/z) (m/2) potential / V energy/V
Acesulfame ( AK) C,H,KNO,S 162. 1 82.0" —-40 =25
78.0 -34
Sodium saccharin ( SA) C,H,NO,SNa * 2H,0 182.1 106.0" -20 -7
62.0 -42
Sodium cyclamate ( SC) CgH,NNaO; S 178.2 80.0" -80 -40
9.0 =27
Aspartame ( ASP) CiHigN, Os 293.2 200.1" -110 -21
146. 1 =25
Neotame ( NTM) oo Hy N, O 377.3 200.1" ~100 24
230.4 -30
*  quantitative ion.
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Fig. 1 HPLC chromatograms of 5 synthetic sweeteners oL 71 a
under the conditions of (a) methanol/ammoni— AK SA SC ASP NTM
um formate and (b) methanol/ammonium ace— 2 5
tate as mobile phases
The MS/MS system was operated in negative electrospray ionization Fig. 2 Effects of ammonium formate buffer and
mode and recorded in multiple reaction monitoring ( MRM) mode. The ammonium acetate buffer on the peak
injection volume was 2 pL and the concentration for each analyte was heights and signal-to-noise ratios in the

0.2 mg/L. separation of 5 sweeteners
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Fig. 3 MSR chromatograms of 5 synthetic sweetener
10 standards under optimum conditions
N The injection volume was 2 pL.  and the injection concentration was 40
png/L.
25 . . . . (n=5)
Table 2 Linear ranges regression equations correlation coefficients (r) recoveries precisions and
limits of detection (LOD S/N =3) of the 5 synthetic sweeteners (n =5)
Analt Linear range/ Regression LOD/ Spiked 50 wg/L Spiked 200 pg/L
e r
nay (pe/L) equation (pe/L) Recovery/ % RSD/% Recovery/ % RSD/%
AK 10 -312 ¥ =4640x +4170 0.9997 0.6 88.7 1.1 93.5 0.6
SA 20 -625 ¥ =302x +858 0.9992 5 92.8 1.2 9.3 0.7
SC 20 - 156 ¥ =5940x +6630 0.9996 1 87.2 0.7 %4.1 0.5
ASP 10 -625 ¥ =2060x + 1690 0.9991 0.8 103 0.9 91.2 0.8
NTM 10 -625 ¥ =4690x +699 0.9998 0.2 95.3 1.1 97.3 0.2

x. mass concentration of sweetener wg/L; y. peak area.



8 - 5 * 753 -
10
o 4 7 10 o
3
Max. 1.1E6 cps
NTM 4.68 N N Al
377.3—200.1
A o '
—— I — ° N N °
Max. 3.0E5 cps
NTM Les N
377.3—230.4 A
T T T T T T T T T T T T T T T T T T T T T °
Max. 2.2E3 cps
AK 127
162.1—-82.0
M 1 WangJF Luan L. Wang Z Q et al. Chinese Journal of Analytical
L B e B S B L S .
Max. 8.8E2 cps Chemistry ( . ) 2007 35(10):
AK 127 1430
162.1-78.0 . . .
2 2 Zhou Y Q. China Brewing ( . ) 2006(6): 80
i 3 Xie YL Chen X X Feng Y etal. Modern Food Science and Tech—
Z L S B M T 7 I‘E3' " nology ( . ) 2009 35
2 ASP e A oS (12): 1482
293.2-200.1 4.20 4 HeYY LuY Y. Chinese Journal of Health Laboratory Technology
( . ) 2007 17(4): 655
; e 5 Chen QC Yu WL Wang]J. Chinese Journal of Chromatography (
ASP Max&gm cps ) 2001 19(2): 105
293.2—146.1 6 Yang LH Wang L. Sun C J. Chinese Journal of Analysis Laboratory
JL ( . ) 2007 26(7): 79
B . e ST S— 7 Ji€C SunYY LiXQ etal. Chinese Journal of Chromatography (
sc Max. 2.4E3 cps ) 2009 27(1): 111
178.2—80. 8 Chen QC MouSF LiuKN etal. JChromatogr A 1997 771: 135
2.52 9 ZhuY GuoYY YeML etal J Chromatogr A 2005 1085: 143
st . »«A o AT e 10 Frazier R A Inns EL Dossi N et al. J Chromatogr A 2000 876:
5 Max. 2.0E2 cps 213
178.2+96. 11 Sheng X Chen CJ Ding Z H et al. Chinese Journal of Analysis
Laboratory ( ) 2006 25
2.52 (7): 75
0 1 5 3 4 12 Qin F Wang L X Tao G J. Liquor-Making Science & Technology
t/min ( . ) 2005 21(9): 84
4 13 Koyama M Yoshida K Uchibori N et al. J Food Hyg Soc Japan
. ” R 2005 46(3): 72
Fig. 4 Chromatograms of positive wine samples M4 LCHLSI A o Sci 1 Technol ¢ Food Ind
ASP and NTM in Sample 7; AK and SC in Sample 10. ! i5J An] et al Science and Technology of Food Indus—
try ( . ) 2009 30(8):
319
GB 27602007 {
» o

18%-



