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Abstract

Objective: A method of ultra-high performance liquid chromatography (UPLC) and photo-diode array
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(PDA) was established for the simultaneous determination of four types of artificial high-frequency
sweeteners (saccharin sodium, aspartame, advantame, and neotame) in electronic cigarette liquids.
Methods: Waters ACQUITY UPLC HSS T3 (100 mm x 2.1 mm, 1.8 pm) was used as the analytical col-
umn, with acetonitrile-0.02 mol /L ammonium acetate aqueous solution (pH 4.5) as the mobile phase
in a gradient elution at a flow rate of 0.4 mL/min and temperature of 35°C, and quantified by external
standard method. Results: The linearity of the four types of artificial sweeteners was good in the
concentration range of 5~100 mg/L, and correlation coefficients were all higher than 0.999. The
quantitative limit of the method was 26.8~212.7 mg/kg, and the average sample recovery rate was
93.6%~108.3%. This method was used to detect 10 different flavors of electronic cigarette liquids.
Except for the tobacco flavor, most electronic liquids contained artificial sweeteners, and neotame
was the most frequent. Conclusion: This method is sensitive, accurate, efficient, and convenient, and
is suitable for the detection of artificial sweeteners in electronic cigarette liquids.
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2.3. EWHE

2.3.1. HESRIALIE
FREL 0.1 g MR (FE 7 25 0.0001 g) 31 & T 10 mL &85 rb . 30% 2 i AV (V-V) i £ %,
AHEYE 2 min, £ 0.22 pm BRI . BORZ) 1 mL JE%# UPLC-PDA 7347 .

2.3.2. ¥RETIEBAEH

AEFAFRIL 10 mg 4 FPETERFIFRIE ST 10 mL &R, H 30% L EKIEH(VV)ER, 133 4 Ptk
FIU FE 354 1000 mg/L VRS bR HE TR -

43 RS BUR A bR AETE TR 50+ 100+ 200+ 500 1000 pL %5 5 4N 10 mL &)+, F 30% LG KIE R (V:V)
EAY, 1FENREPRAE ARSI, 4 PRI 73700 9 5. 10, 20, 50. 100 mg/L.

2.33. BitEH

tBi%H: ACQUITY UPLC HSS T3 #:(100 mm x 2.1 mm, 1.8 um); #HiE: 35°C; #EFfR: 10 uL;
#: 0.4 mL/min; EhMH: AMINZIE, B AN 0.02 mol/L LERE/KIEI(L RIS pH & 4.5); FREEVLH
FEFF: 0~4.5min 2% A, 4.5~9.5 min Jy 2% A~20% A, 9.5~13.4 min Jy 20% A~50% A, 13.4~13.5 min
N 2% A, 13.5~17min N 2% A; 280K 210 nm.
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TER) . N =8, ~NTBETHE, Fi 1A BRIk 100 pg/mL (VR &AW, H
PR 2 Frs.
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Figure 1. Chromatogram of four types of artificial sweeteners
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Figure 2. Chromatogram of common additives in electronic cigarette liquids
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Table 1. Standard working curve, correlation coefficient, detection limit and quantitative limit of four types of artificial

sweeteners
F 14 M ATEHTARE TIEfL, XA, RHRMEER
&Y PRt TAE 2 K FRE(R?) far H B (mg/kg) JE 2 fi (mg/kg)
BRER B Y =48387X — 183325 0.9994 63.8 212.7
] 457 ECL Y = 21887 + 79533 0.9992 49.8 165.9
FAETI Y =38024X + 97160 0.9994 25.8 85.9
At Y = 23990X + 46671 0.9991 8.1 26.8

33 ERS5HEE

KHTEZS AR RIS IR R v, MRSy & AR IR ACE X RGBT i, 5%
T ALEEAT bR R SR8 . Hod, RERE BN =N IR IR /KTl 800 mg/kg. 1500 mg/kg- 4500
mo/kg; FATHTERET . ZEETTEE . AR AN R INK 508 800 mg/kg. 2000 mg/kg. 5000 mg/kg.
FEANWRE AT 6 IRE G LS, tHE-FRIBCR ARG % . 280G 2) %R, 4 PO TEIWRA Rl
1E 93.6%~108.3%2 ], RSD {E#)/MT 5%,

Table 2. Recovery rate and relative standard deviation of four types of artificial sweeteners

= 2.4 P TR YR R AR R E

& W IN7KF(mglkg) [ 2R (%) RSD (%)
800 106.2 3.16
BREREEH 1500 100.3 1.14
4500 99.7 0.49
800 975 2.23
i 4 2L i 2000 104.8 1.04
5000 102.2 0.99
800 93.6 2.46
FAL T 2000 108.3 0.96
5000 100.7 1.14
800 94.2 2.39
4l 2000 103.9 1.67
5000 101.2 0.55

3.4. HEREALK

RHATT xS 137 £ OB K 10 F00 TR EEAT T 3 JOPATIE , 89R(E 3)aR: KR KR
FEsh Rk A AL, B REAE 0.1%0L By A 2 FH TS E& 41X 4 RO\ TEERG, HRUR 2351
AT MU B, U BN R AR 0 P 5 F T IR SR B R R 2s B Ak IR &  A 2 2
ARG, EL A A A AR XUBR, 35 N TH AR DAARE 0 7 2 P 280 P AR e A LR L
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Table 3. Determination of 10 types of electronic cigarette liquid samples
7= 3. 10 FREE F R R A E

HL TR
ik Sl IE S AT B
1# 2# 3 4# 5# 6# T# 8 o# 10#
BREREEH 0.01% ND ND ND 0.03% ND ND ND ND ND
AT b 2L ND 0.02% ND ND ND 0.02% ND ND ND ND
FAB ST ND ND ND 0.01% ND ND ND ND ND ND
ik} 0.13%  0.13%  0.24%  0.19%  0.22%  0.18%  0.24% ND 0.37% ND
7#: ND: Not Detected.
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