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Abstract: The components of the provided E-cigs liquids were

analyzed by solvent extraction-gas chromatography/mass spectro-
metry and headspace GC/MS (HS-GC/MS). Under the standard
suction (ISO) condition, the atomization behavior of E-cigs was
studied. The results indicated: (D The content of PG, glycerol. and
nicotine in E-cigs liquid was higher than the other components. The

other components were mainly tobacco essences and extracts. @ The
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component of PG in mainstream cigarette aerosol was highest, which
up to 588.5 mg/g. The glycerol content was up to 290.2 mg/g, and
the nicotine content was 10.4 mg/g. @ E-cigs liquid was atomized
and trapped by Cambridge pad, and the mainstream cigarette aerosol
was mainly particulate matter. The average atomizing efficiency was
11.99% . and the efficiency in every puffing smoke was 0.30% under
the standard puff conditions. The pretreatment process of static head-
space analysis is simple and convenient, and it has advantages in
qualitative analysis. However, pyrolysis will lead to the generation of
aldehydes and ketones with small amounts of molecular weight.
Therefore, the use of solvent extraction and GC-MS is more suitable
for quantitative analysis.
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Figure 1  Structure of Electric heating atomization type E-cigs
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FUREE :250 °C 5 300 Hes #FFEJ7 20 43 TR 5 430 3k 10 10
i i FE 1 pl; 3. 1.0 mL/min; 4 F2 )7 : 40 C R FF
0.5 min, L 4 °C/min J}R % 250 °C {745 15 min; &4 4 R
250 C s B FIRIRLEE 1230 °C 5 POARAFIRBE : 150 CHM . 4
A (Full Scan) ; 5T FH : 30~300 amu; AR ZER :5 min,
1.2.2 H%T]ﬁ"*bhﬁﬁf}ﬂ% HERGFREL 0.050 g M EE &

230 AT 5 5 ERE 3 T, GC-MS 43 BT A% 1 - 035
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BE.250 Ci; i dEFE, - b o 5 0 15 # A Hes 3 3k .
1.2 mL/min; F#E T 40 ‘CHEHF 0.5 min, 24 4 °C/min F+il
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HRCLOJFNLLL DT it TE ] J5 ¥k T ) — 3R 9 AS [ vk 2 E’JTT{E(”’
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Figure 2 The chromatogram of E-cigs with solvent

extraction GC-MS
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Table 1 Chemical analysis of E-cigs liquid(n=3)
s {5 B4 B} 6] / min U T BUE 4 B/ %6 RSD/ %
WAMREGE AT BHHREGE WA BEHRIGE O #ATA %
LB — 5.607 — 11.177 — 6.5
ZRRT IR 5.679 — 0.015 — 1.2 —
A i — 6.512 — 0.269 — 3.2
H % 2 g — 7.053 — 0.101 — 2.4
1-7K i — 8.141 — 0.014 — 2.1
LR 9.024 0.371 6.3
T i — 9.269 — 0.139 — 8.5
2T T — 9.596 — 0.012 — 6.3
2- 1 -1k g — 9.763 — 0.006 — 12.0
LR — 10.140 — 0.162 — 3.5
FKEy 1 — 10.432 — 0.073 — 5.6
Sk s — 11.953 — 0.012 — 8.3
2 HE T TR 12.674 2.118 2.5
FKEY 2 — 13.147 — 0.606 — 6.7
KEy 3 — 13.638 — 0.226 — 8.1
2,5 W -k g — 14.107 — 0.008 — 2.9
2,2, 4-= I EE-1,3- A 4R e 14.813 0.047 3.0
B — 14.914 — 0.010 — 4.1
2,3,5-= H BL g gk 14.863 28.626 0.014 0.212 9.6 3.9
2,35, 6- DU HI g 5 16.989 32.276 0.039 0.526 8.7 8.2
2- L EFE — 18.886 — 0.459 — 3.8
KEyr 4 — 19.875 — 0.252 — 9.4
S — 20.802 — 0.015 — 5.8
W 21.671 17.636 54.742 69.393 5.6 3.4
W R — 22.029 — 0.018 — 2.8
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23K 1
£ B I 8] / min Ve T BVE Sh L/ %6 RSD/ %
[a<x?]
WA IGE AT WAL AT BEAHRIGE BATE %

i) — — 22.330 — 0.008 — 7.6
KEY 5 — 22.534 — 0.153 — 8.2
FKEWY 6 — 23.115 — 0.058 — 8.6
2,6,6-= F 5-2-3F OV -1, 4- — 23.590 35.154 0.076 0.424 9.1 5.7
K RO 23.606 0.008 2.9
r-I MR — 26.795 — 0.316 — 6.4
B E 26.823 45.192 0.009 0.110 2.7 5.3
3-F A1, 2- 3 1% — il 27.473 0.075 8.0

A 5k 28.005 43.342 7.239 6.366 5.9 7.2
3-Nf I H — 29.078 — 0.010 — 1.8
K 29.555 33.871 0.007 0.033 7.5 8.9
FR e IS I35 T ) — 29.924 — 0.339 — 8.3
2- 2, Tk B Mk g 30.327 0.128 3.4
3 2 Iy 30.877 34.010 0.020 0.064 6.0 2.9
2,5~ F -4 33 (2 HD) -1k IR T 32.750 0.047 3.2

B &=/ A 35.245 50.911 0.004 0.009 4.2 4.6
2- 1 48 HL-3- (2-TR s ) -2 iy 35.734 — 0.016 — 9.4 —
# B 36.041 46.371 0.024 0.010 9.7 3.5
EC =M B 36.218 51.361 0.012 0.008 2.6 7.9
TEFLE 38.076 0.005 5.7

E 5 =M C 38.413 — 0.007 — 8.0 —
N = 39.810 27.683 37.544 5.527 5.9 3.8
5| 41.780 41.408 0.015 0.013 5.4 9.7
2., 3-HR ML IE 42.112 50.152 0.011 0.004 1.8 2.9
=R — 42.749 — 0.029 — 3.7
5-F% F Ll 43.071 38.021 0.009 0.004 7.6 8.9
THW — 43.126 — 0.067 — 8.5
FEE 44,213 — 0.058 — 3.1 —
AT — 45.803 — 0.077 — 2.9
CIE=5 49.562 0.011 5.6

AU B P TR 50.455 0.012 2.5

o <
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B4 & =8(20.875 min) JA#(27.933 min) Fe 1,2-7 =82 (39.097 min) ¥R B F A H
Figure 4 Extracted ion chromatogram of Propylene glycol (20.875 min), nicotine (27.933 min) and glycerol (39.097 min)
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Table 2 Standard curve, relative standard deviation (RSD) and recovery

e 5 95 B WL/ IS4 i/ R.S.D./% i 2/ %
(mg+ L1 R? (mg+g b (n=6) n=3)
1.2-IN - Y=0.007 2X +11.28 10~100 0 0.999 8 588.5 1.01 98.5
N =8 Y=0.024 0X+15.309 10~500 0.998 7 290.2 2.96 96.2
A B Y=0.001 3X+0.422 2 0.5~25.0 0.999 3 10.4 2.40 99.1
2.3 BFHEBEHmMEUUEHRR ®3 BTHEMRAERFREETNH

B QLY Aiick 1| 1/ <3 S I S i 1 QST DS e R R S @
MEARCRIEAT T G5 RIS 3.4, 3k 4 /L5 4l
THE MBI IR 25 AL RCRAE 11,58 % ~12.25 %, - 1 1 28 {2k %
119900 P B8 H IR T 0.3%0 . Horb .5 dLRE A R
Fidv B34 H My 0.056 48 g, M) ﬂﬁiﬁﬂiﬁh 0.053 48 g,
FJ A e £ e 1 5 A0 6 Dk EE AN 22 0003 g BE— 2 Ui
SRR T R 0 W R 5E 4

x4 BFEBRIE

Table 3 Weight changes of the holder before and

after e-cig suction

i H R H /g )5 /g /g
Jedige A 41.591 8 41.646 3 0.054 3
Je 2 B 41.631 4 41.683 2 0.051 8
Je iy C 40.733 7 40.790 3 0.056 6
Je 4 D 40.669 5 40.724 6 0.055 1
Je 2% E 40.751 9 40.807 5 0.055 6

BEHEETURELHLE

Table 4 Chimney weight changes and the atomizing efficiency of E-cigs liquid

S R A/ g g5/ U/ FA R/
AT RIS R KR g g %
ME A 3.997 7 4.441 8 0.444 1 4.388 6 0.053 2 11.98
M B 3.961 3 4.400 8 0.439 5 4.349 9 0.050 9 11.58
MEFC 41220 4.579 6 0.457 6 4.524 5 0.055 1 12.04
ME D 4.064 3 4.503 1 0.438 8 4.449 9 0.053 2 12.12
MEE 41341 4.583 2 0.449 1 4.528 2 0.055 0 12.25
3 ik % [ B0 72 25 A A0 22 ch iy 3 AR PR R LD, A AR L. 2014
(1): 49-52.
ASTIF 5 43 531 SR T 0] 28 T — < B Bk vk R TR &S —
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5 (290.2 mg/g) JHBRIN & 2 10.4 meg/g. 3 HEHREH N
889.1 mg/g. i HLF A8 it £y He 9] Dy 88,9190, 7E 4 I il L
FAF R TP AR ROR R 11,99 % F ¥ 5 A % 4L
AR 0.30% . 4 AL G L R 2R L T 80OR i 4
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