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Determination of sodium cyclamate and saccharin sodium in liquor by ultra
high performance liquid chromatography-tandem mass spectrometry

YAN Bin-Hua, ZOU Cong-Zao, PEI Juan-Juan*

(Xiantao Public Inspection and Detection Center, Xiantao 433000, China)

ABSTRACT: Objective To establish a method for determination of sodium cyclamate and saccharin sodium in
liquor by ultra high performance liquid chromatography tandem mass spectrometry. Methods The liquor sample
was directly diluted 50 times with ultrapure water, filtered through a 0.22 um filter, and separated with a Hypersil
GOLD™ (g column at the flow rate of 0.2 mL/min by gradient elution using 5 mmol ammonium acetate and
methanol as mobile phase. The column temperature was 35 °C, and the contents were quantitatively analyzed by
external standard method. Results Sodium cyclamate and saccharin sodium showed a good linear relationship in the
concentration range of 10-500 pg/L. The average recovery rates of sodium cyclamate were 91.1%-98.3% with
relative standard deviations of 1.9%—4.1%. The average recovery rates of saccharin sodium were 90.2%-97.6% with
relative standard deviations of 2.1%-4.3%. Conclusion The method is suitable for the determination of sodium
cyclamate and saccharin sodium in liquor.
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Table 1 Gradient elution conditions of ultra-high performance
liquid chromatography

FfAl/min+ FishAH A(Smmol LERER)/%  HishAH B(H EE)/%

0 90 10

1.0 90 10
4.0 50 50
4.1 20 80
7.0 20 80
7.1 90 10
10.0 90 10

S EE TS Wl RS 4000 V,
WS T 35 psi, HBNAHE 10 L/h, B P BANERE
350 °C., s T2H: BBEE T 3500 V, #SIE
J1 35 psi, FBIRWE 10 L, & TEH TR E
350 °C, A#iJr=X: SRM H#. H b & Fx) K alifE e
BLOHEFLE . IS ENE 2,

3 HR5ITR

3.1 HmEILIEMR
TR R A T AL BE O 3, % A — AN AR FR S R4 T Ab
B, A K 10.00 g EAE 60 °COKTEHRINEA 30 min, HBLE/KEZ
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Table 2  Selective reaction monitor(SRM)parameters of odium
cyclamate and saccharin sodium

af mTdme sy EURIE kR
1A% /eV
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182.1>106.1 - 52 20

o EEE TR

SRS T AR E I B B AN B R, R BUKIS
B AL B, KR SR R A K, Rl K TR T
b R FORRE AN I bR D A ) RN R, T
T AR 3] 1 [ SR B A0y, U BTG B4 R I BE S 3N
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Table 3 Recovery rates of different pretreatment methods

B FARE T /%
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J¥% A B Cc D E F
1 965 815 766 946 965 953
i 2 974 823 754 939 973 949
3 977 809 749 941 971 96.1
1 954 80.1 731 926 953 919
WERTEN 2 949 793 729 921 946 92.1
3 942 795 720 919 939 923
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Fig.1 Mass spectrometric scanning result of sodium cyclamate and
saccharin sodium in the negative ion mode
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Fig.2 Mass spectrometric scanning result of sodium cyclamate in
the positive ion mode
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Fig.3 Standard solution chromatogram of cyclamate and saccharin
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Fig.4 Standard curve of sodium cyclamate (A) and saccharin sodium (B)
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Table 4 Average recovery rates and relative standarddeviations

of sodium cyclamate and saccharin sodium(n=5)

S AR CPEMGER PR oo
/(ug/L) /(ug/L) 1%
10 9.11 91.1 4.1
K 100 95.9 95.9 32
500 491.5 98.3 1.9
10 9.02 90.2 43
WkGEN 100 94.9 94.9 2.9
500 488.1 97.6 2.1
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Table 5 Test result of sodium cyclamate and saccharin sodium

content in liquor

o WEEEEX o HPEEEOR X
/(mg/kg) /(mg/kg)
1 32.6 1 10.6
2 55.5 2 21.0
3 10.2 3 12.5
4 46.9 4 229
5 100 5 33.8
6 20.8
7 16.5
8 10.1
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