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Determination and comparison of aroma components in different heated
cigarette aerosols by GC-MS/MS
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Abstract; A method for simultaneous determination of 112 aroma

components in heated cigarette aerosols was established by ultra-

sonic extraction combined with GC-MS/MS quantitative
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detection. The aroma components in typical heated cigarette aero-
sols were compared. The results showed that: The linear correla-
tion coefficients of 112 aroma compounds were all greater than
0.99. The detection limits of the method were 0.005~0.160 mg/L,
the recoveries were 75.2% ~128.0%, and the precision was less
than 8.9%. The main content of aroma components in 28 kinds of
heated cigarette aerosols were 5-hydroxymethyl furfural, sol-
anone, maltol, furfuryl alcohol, g-caryophylene, hexyl acetate,
isobutyl acetate, a-Angelica lactone, 2-methyl pyazine, etc; dif-
ferential flavor components in different samples mainly include L-

ethyl maltol, linalool, vanillin, methyl cyclopentenolo-

WS-23,

menthol.,
ne, 3-hydroxy-2-butanone, hexyl acetate, perillamide,
etc. The above different ingredients are the source of different fla-
vor substances.
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Figure 1

The influence of extraction conditions on the number of targets and the sum of peak areas
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Table 1 The results of the method evaluation

PRER  ERETX EWETX B WG R/ e/ RSD/ %

& o

] /min (m/2) (m/z) H/eV (mge+L " (mgeL 1 % (n=6)
3-FHE-2- T 6.90 88.1/45.0  73.1/45.0 10/10 0.05~5.00 0.011 78.0~90.6 5.9
ST 7.89 71.1/43.0  88.1/73.0 10/10 0.02~1.00 0.015 82.4~87.3 7.5
LIRS T T 8.23 73.0/43.0  71.1/43.0 5/3 0.02~1.00 0.014 91.9~103.0 7.4
TR B 8.90 88.1/61.0  71.2/43.0 10/15 0.02~1.00 0.020 86.7~96.4 4.3
2- B 35 Y 4k g - 3 i 9.12  100.1/72.0  72.1/43.0 5/5 0.02~1.00 0.012 88.9~92.7 3.2
B2 9.20 75.1/45.0  75.1/47.0 15/19 0.05~5.00 0.025 76.1~101.5 7.4
2-H 3 i g 9.61 94.1/67.0 67.1/40.0 7/10 0.02~1.00 0.019 88.9~100.9 7.0
B s 9.80 95.1/67.1  67.1/39.1 5/7 0.20~25.00 0.042 106.5~112.2 7.2
i 10.33 98.1/70.0  98.1/42.0 7/10 0.20~25.00 0.091 84.7~103.7 3.5
SRR 2 1 10.38 88.1/60.0  57.2/41.2 15/15 0.02~1.00 0.013 89.8~111.5 7.2
a2 I P iR 10.80 98.1/55.0  98.1/70.0 7/8 0.05~5.00 0.008 92.1~115.8 6.6
TR 5 X TR 11.05 70.2/55.1  70.2/42.2 5/15 0.02~1.00 0.018 98.8~121.1 7.2
2.,6- F B g 11.26  107.1/92.0  92.1/65.0 20/10 0.01~0.50 0.010 92.1~115.5 7.7
41,3 T 11.28 96.1/68.0  68.0/40.2 5/5 0.10~10.00 0.016 83.4~96.2 4.5
% 2. Tig 11.77 85.1/57.0  88.1/61.0 12/17 0.02~1.00 0.016 90.6~106.4 6.1
3-2, Ha g 13.67 92.1/65.0 107.1/92.0 12/24 0.02~1.00 0.012 89.5~120.6 6.0
5- I S i 13.75  110.1/53.0  81.0/53.0 20/7 0.10~10.00 0.019 103.9~125.5 6.6
TR 13.90 105.0/77.0  77.1/51.1 5/5 0.02~1.00 0.014 98.8~127.7 5.2
6- 1 Ji-5- B I - 2- il 14.49  108.2/93.0  69.2/41.0 10/7 0.02~1.00 0.014 90.4~98.2 5.3
iEC R 2 14.91 88.1/60.1  99.1/71.1 7/3 0.02~1.00 0.008 93.7~112.6 7.2
2,3,5-= W B0 gk 15.08  122.1/81.0  81.1/42.0 12/5 0.01~0.50 0.009 94.3~117.6 8.0
e 15.33 84.2/55.1  69.2/41.2 9/12 0.05~5.00 0.050 94.2~123.6 7.3
P56 B 1R 0 Tt 15.74  112.1/84.0  83.1/55.2 5/7 0.10~10.00 0.065 76.0~108.7 7.2
R-(H)-Frig ks 16.09 93.2/76.9  121.0/93.0 14/5 0.20~25.00 0.011 86.9~108.4 7.3
5 16.15 79.1/51.1 107.0/79.0 15/5 0.20~25.00 0.029 80.0~95.9 7.2
H 16.53  120.0/90.9 120.0/92.1 12/5 0.02~1.00 0.019 98.1~121.4 2.6
IK A5 185 16.60 65.1/39.1 122.1/104.0  10/10 0.02~1.00 0.013 104.8~110.3 7.9
A2, 5- 1 363

16.60  128.0/85.0  85.0/57.0 8/7 0.20~25.00 0.028 77.0~86.8 7.9
(2 H - I 1
y-C. M g 16.69 85.1/57.0  70.2/55.0 20/15 0.05~5.00 0.035 89.4~119.5 4.2
2-Z Tk AL i 16.98 109.1/94.0  94.1/66.0 12/10 0.02~1.00 0.005 78.3~98.9 5.9
2R T 17.24 105.1/77.0  120.1/105.0  10/15 0.01~0.50 0.007 92.5~127.8 5.7
jagilENL 17.81 109.0/81.0  124.0/109.0  10/5 0.02~1.00 0.005 75.2~105.1 6.9
o-c N AR 17.97 70.1/42.1  70.1/55.0 5/7 0.02~1.0 0.019 92.5~109.3 5.9
7% W i B g 18.14 105.0/77.0 77.0/51.0 10/15 0.01~0.50 0.008 112.4~126.2 6.1
I AR 18.21 93.1/77.0  71.1/43.0 15/8 0.20~25.00 0.012 81.8~108.0 3.0
AL 5 O K T 18.29 83.1/55.0  69.1/41.0 8/8 0.05~5.00 0.037 84.3~88.0 4.7
T 18.36 98.1/56.0  70.2/55.1 7/3 0.05~1.00 0.040 95.8~117.8 6.9
SRR 5% e 18.36 85.1/57.0  70.1/55.0 10/7 0.02~1.00 0.016 124.7~128.0 6.8
LR BERR 18.48 70.1/55.1  98.0/56.1 5/5 0.02~1.00 0.020 91.0~106.1 7.6
) 18.52  126.0/71.0  71.0/43.0 16/8 0.10~10.00 0.065 79.3~93.8 2.0

IR HH R —OH G 18.57 121.1/91.0 121.1/77.0 10/15 0.02~1.00 0.020 82.6~94.6 6.4
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gk 1
e fRER  EEETAN EMHETA O RiEGE WL/ FEHR/ g 2 / RSD/ %

[&] /min (m/z) (m/z) H/eV (mg+L™ " (mgeL 1 % (n=6)
YA 18.69  122.0/92.0 122.0/90.9 8/25 0.02~1.00 0.011 88.1~97.8 7.5
S5 /R i 19.01 138.1/82.0  82.1/54.0 8/15 0.00~0.50 0.010 82.3~98.2 5.6
3.5, 5-= HI H R O -

19.79 70.1/55.0  98.1/70.0 5/7 0.05~5.00 0.039 87.5~101.8 5.2
1,2- 1
y-HR A R 19.81 85.0/57.0  110.1/68.1 5/10 0.01~0.50 0.007 91.1~100.3 5.5
A TR 20.13 112.1/97.0 139.1/121.1  5/5 0.02~5.00 0.015 91.5~100.5 7.6
LTRRBR 20.16 107.9/79.1  91.2/65.0 5/10 0.02~5.00 0.008 90.2~101.5 7.1
L - A B2 20.75 95.2/67.1  95.2/55.0  10/12 0.05~100.00 0.015 75.3~110.2 8.9
TR C B 20.95 89.1/71.1  71.1/43.2 5/5 0.01~0.50 0.008 90.9~118.3 8.3
A4- F L A ) R iy 20.99  123.1/95.0 138.1/122.9  5/10 0.02~0.50 0.019 92.3~120.8 5.7
253 2 21.15  140.1/71.0 140.1/69.0  16/14 0.20~75.00 0.078 76.1~85.3 7.5
aHA T T 21.29 93.1/77.0 121.1/93.0  15/10 0.02~5.00 0.019 97.5~103.0 2.4
5% F LM g 21.85  126.0/97.0  97.0/41.0 5/10 1.00~25.00 0.160 86.2~98.3 0.9
LR 22,02 138.1/95.0 138.1/81.0  12/8 0.05~5.00 0.020 88.6~105.3 2.3
B-FRFF T 22.03 137.1/109.0  81.1/53.2 5/5 0.01~0.50 0.008 101.6~108.0 7.6
KR TR 22.54 91.0/65.0 164.0/91.0 20/18 0.01~5.00 0.007 93.0~125.6 8.0
7 - st 22.69 123.0/81.0 93.0/77.0 15/12 0.01~5.00 0.010 81.0~111.8 6.6
2. 1% 5 i g 22.71 107.0/91.0  69.2/41.0 9/9 0.01~5.00 0.009 86.4~102.8 5.2
25T T 22.71 108.1/92.9 108.1/76.9  12/25 0.02~10.00 0.019 89.4~99.3 4.9
R 2T 22.91 104.0/78.0  104.0/77.0  15/30 0.01~5.00 0.007 92.6~102.6 6.9
y-2¢ 14 g 22.95 85.0/57.0  100.1/72.0 7/5 0.01~5.00 0.009 91.0~127.5 7.9
T 77 1 23.02  135.1/77.0  77.1/51.0 5/5 0.05~5.00 0.033 98.0~115.7 6.1
4-Z A AR By 23.49 137.1/121.9 151.1/137.1  5/5 0.05~5.00 0.014 75.7~95.2 5.3
2 - PR A 23.54  131.1/103.0 103.1/77.0 5/15 0.05~5.00 0.027 101.4~106.1 7.8
N, 2, 3-= H H-2-5

3.74  129.2/114.1 114.1/58.1 5/5 0.02~5.00 0.007 88.3~96.2 7.5
T2 T Wk (WS-23)
L-Z R 7 1 B 23.94 95.1/67.1 138.0/95.0 5/7 0.10~10.00 0.027 91.0~106.6 6.6
(YA g PN 24.53 91.1/65.0 133.2/104.9 17/14 0.50~5.00 0.092 99.1~99.7 5.2
TR B T 25.45 123.1/81.1  81.1/53.0 5/10 0.05~5.00 0.012 79.1~90.7 7.2
J0H B3 25.66  162.0/84.0 132.9/118.0  5/22 5.00~100.00  0.070 88.0~98.1 6.7
THH 25.68  164.0/148.9 164.1/104.0 15/18 0.05~1.00 0.037 90.1~96.2 8.9
4- B4 JE TR 2 1 25.74  135.0/77.0  77.0/51.0  15/13 0.02~1.00 0.013 89.0~94.1 3.8
Tt J& 1 25.77 93.1/77.0 136.2/121.0 10/10 0.10~10.00 0.096 85.2~90.5 3.4
Y- T N g 25.87 85.1/57.0  100.1/54.0  16/16 0.02~1.00 0.008 88.1~100.8 7.7
TR AL iR TG 26.59  131.1/103.0 162.1/131.1 10/10 0.02~1.00 0.009 90.3~107.4 6.2
PR Bk 26.66 88.1/60.0 157.2/129.0 5/5 0.02~1.00 0.016 89.9~107.5 9.1
ZAFUR 26.67 148.1/120.0 120.1/91.0  10/10 0.02~1.00 0.007 82.5~118.6 8.7
686 40 26.67 118.9/92.0 118.9/65.0 17/25 0.02~1.00 0.008 81.7~96.6 7.7
FH {37 5 JoK il 26.76 69.1/41.2 123.2/81.0 5/5 0.02~1.00 0.013 88.9~97.0 4.0
LT A 26.85  178.1/163.0 91.1/65.0 7/13 0.05~5.00 0.016 86.7~106.9 5.2
FL#E 26.86  151.2/123.0 151.0/65.0  24/26 0.05~5.00 0.010 75.7~103.4 0.7
R E TR 27.26 177.2/121.0  69.1/41.2 5/5 0.02~1.00 0.008 82.7~106.0 4.4
a5 2 27.59 121.1/93.0 136.1/121.0 15/5 0.02~1.00 0.020 75.9~93.2 4.2
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gk 1
o PREN BT EMEETN e e YL/ FE R/ [l =/ RSD/ %
[&] /min (m/z) (m/z) i /eV (mg+L " (mg+L 1 % (n=6)
2 347 27.74  117.9/78.0 117.9/91.0  12/7 0.02~1.00 0.007 94.3~102.5 8.1
BA1 T 27.76 91.1/65.0 133.2/104.9 19/16 0.05~5.00 0.031 93.1~99.8 3.1
ZEpEY W 27.90  121.1/93.0 161.1/105.0  5/5 0.02~1.00 0.007 86.2~96.3 7.2
7 - 5L P 28.12 69.1/41.2  69.1/39.2 5/20 0.02~1.00 0.020 81.8~101.4 3.1
ST W 28.21  164.1/120.6 77.1/51.0  10/5 0.05~5.00 0.049 86.6~103.0 1.4
T L E 28.36  137.0/109.0 166.0/137.0 10/15 0.05~5.00 0.013 76.3~98.7 8.3
EPIN 28.59 68.1/53.0 105.0/78.0  10/5 0.02~1.00 0.015 82.9~90.9 6.9
A 28.59  104.9/78.0 160.0/131.0 12/5 0.05~5.00 0.043 93.1~96.1 5.8
y-%% P ik 28.65 85.1/57.0  85.1/29.0 7/8 0.02~1.00 0.010 88.8~98.6 6.8
ML R Z, 15 28.72  131.0/103.0 103.0/77.0  13/15 0.02~1.00 0.019 85.7~116.3 4.5
L A 29.00 83.2/55.1  95.1/67.0 5/10 0.02~1.00 0.020 76.2~93.7 5.3
BT 24T 29.06  177.1/162.0 177.0/146.9 15/25 0.02~1.00 0.018 76.7~90.4 7.7
0-%% M g 29.36 99.0/71.0  71.1/43.0 7/10 0.02~1.00 0.009 76.5~92.4 3.6
2, 4-TRUT AR 29.59 191.2/57.0  206.0/191.1 13/11 0.05~5.00 0.005 86.6~101.7 6.1
L5 % 22 T 29.94 93.0/77.0 121.0/93.0  13/5 0.02~1.00 0.016 76.5~105.1 7.1
OSBRI 1Y TG 30.51  111.1/43.0 137.0/109.0 10/5 0.01~0.50 0.009 87.1~94.6 6.0
2., 3T 30.51  156.0/130.0 155.0/128.0 17/15 0.02~1.00 0.014 89.7~98.3 6.3
BT 30.67  107.1/77.0 164.2/107.0  5/5 0.02~1.00 0.018 75.4~111.4 1.7
B 16 RS 30.97 69.1/41.2  93.1/77.0 5/10 0.02~1.00 0.020 76.4~98.4 1.3
y-F— MR 31.27 85.0/57.0 128.1/95.0 7/10 0.02~1.00 0.012 76.5~91.2 8.1
+ MR 2 T8 31.64 88.1/60.1 101.0/73.0 5/5 0.02~1.00 0.005 76.7~97.1 7.2
N-2Z Fe-xf i fif H&-3- .
31.75 87.1/72.0  100.1/55.1 5/5 0.02~1.00 0.015 94.6~101.9 6.3

PRt il (W'S-3)

o~ — M 31.95 99.0/71.0  71.1/43.0 7/9 0.02~1.00 0.005 75.2~91.0 7.0
D .l 33.74 85.1/57.0  85.1/29.0  11/9 0.02~1.00 0.009 76.3~95.1 6.0
LI5S 34.37  176.0/97.9  98.0/70.0  10/7 0.05~5.00 0.013 86.3~90.5 7.2
R K H g 35.88  105.0/77.0  77.1/51.0  15/14 0.02~1.00 0.016 91.5~114.2 7.1
LA R I R 38.12 69.2/41.0 107.2/91.0 7/8 0.02~1.00 0.019 80.2~102.1 2.2
5 el i F i 38.87 74.1/43.1  87.1/55.1  10/5 0.02~1.00 0.012 82.1~127.0 6.5
KM R 2 T 40.21 88.1/60.0 101.1/73.0 7/5 0.05~5.00 0.010 85.4~97.6 5.8
PR AR TR 1 i 42.51 131.1/103.0  91.1/65.0 7/8 0.05~5.00 0.041 75.3~94.4 6.1
% 21.14  128.0/101.9 140.1/71.0  22/16 / / / /
4 Bk 22.66  129.0/102.0 102.0/76.0  17/15 / / / /
E+Lk 34.14 71.0/43.0  85.0/43.0  10/10 / / / /

FUHE K B0FH A WA 8 43 76 #2 JR P B3 A i B B K B
BT TR I A RS T A 28 o AR R B R R e AR TR
B E R P ERB T ZFHEE.

2.4 MHBESBRPERBS S LR

2.4.1 PREKALS  HE 2THLTARERRBRFISE
Kt AR IR T TR o £ B O T A L TR 5 T B =5 & Mg i
P2 S A AR R PR TR R0 A AR R £ TR P BBR A o4 I N TR RN
Y-S NTR . BT R AR A TR 2K A A O AR R

(7 it L T R SOU I R LA B 2 e I TR S T RE SR
BT HIM A, R HR & AR S. W F &
J A S SRR A AU B PR T R R A TR DA
4% F1~F3 H  11.00~26.85 pg/ 1 2 C 05, F1.
F2.F4 F1 F5 A 4 2.86~10.92 pg/ 3 W IE C R Z B
F2. F3 # F5 Pl 2.56~4.09 pg/3 W B IR LHBE. LA
F1~F3 i 1.35~2.50 pg/3T#Y £ B 5 0, 45 7] AfF
Fek FFE TS R 8.23 pe/ Y y- B NEE BB T &
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Figure 2 Comparison of aroma components in different heated cigarette aerosols
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Table 2 Detection results of esters in aerosols of different brands of heated cigarettes  pg/3%
A=y F (5 4 H (6 4 K (6 4> W (7 1) M (4 45
2ROl 0.67~26.85 0.18~0.48 0.67~0.90 0.28~1.79 0.35~0.58
L5 T T 0.75~2.05 0.25~0.31 0.39~0.58 0.33~0.69 0.44~0.54
a- Y HNBR 0.49~1.00 0.29~0.35 0.53~0.72 0.27~0.65 0.36~0.50
e R Y i 0.69~0.79 0.50~0.72 0.48~0.88 0.72~1.27 0.64~0.87
R R 2 g 0.30~0.53 0.38~0.65 0.22~0.24 0.30~1.68 0.57~14.06
LR IS W R 0.27~3.30 0.10~1.31 0.24~1.36 0.17~1.78 0.12~0.58
TR 21 0.19~0.60 0.12~0.13 0.12~0.13 0.12~0.14 0.14~0.16
y-5% N ig 0.10~8.23 0.10~0.46 0.11~0.13 0.10~0.21 0.11~0.16
SRR B P TR 0.07~0.08 0.07~0.08 0.10~0.16 0.08~0.11 0.08~0.10
L-Z. TR W i s 0.64~21.59 0.70~1.30(3)*  0.53~6.84 0.47~9.63 0.49~2.76
iFC R 2 g 0.79~10.92 0.10~0.20(3) 0.12~0.14(3) 0.46(1) 0.11~0.14
7 R H s 0.10~4.26 0.06~0.07(3) 0.07~0.37(3) 0.07~0.08 0.17~0.95(3)
y-BEN S 0.13~0.20 0.08~0.09(3) 0.09~0.12 0.14~0.22 0.10~0.14
LR W 0.24~12.81(4) 0.20(1) ND 0.18~0.21 0.22~0.25
B4R W 0.17~4.09 0.32(1) 0.15(1) ND 0.13~0.76
Xz 2 1 0.06~0.09(4) 0.05(1) 0.05~0.06 0.06(1) ND
A A 1 R T 6.22(1) ND 0.09~0.12 0.09(1) 0.14~0.16(2)
LR 5 X TR 0.10~2.50 0.10(1) ND 0.13(1) ND
T T ND 0.10~0.11(3) 0.14~0.89 0.11~0.12 0.38~3.56(3)
oL 1N fig ND 0.12~0.15 0.13~0.23 0.13~0.21 0.20~0.29
RN ND 0.21~0.39(3) 0.13(1) 0.10~0.84 0.12~0.14(2)
LR 3 H g ND 0.50~0.51(2) ND 0.57~0.66(2) ND
SRR 2 g 0.15~0.25(3) ND ND 0.12~0.13 ND

T 455 BT AR B TR S AR R A S S AR U A% A AR b P S s ND SRR R
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SRR FL R 21.59 pg/ W L-Z TR ¥4 R » g 42
A S 0 A A R B A G FS PRt 4.26 1Y pg/ SR H
W W FR, B AT JL M amh F R FS Pk
12.81 pg/ XMW A B Z BR. B AW F W F2 P b
6.22 pg/ 3 N EERR R, B ol Rl A, LAt & U A B
HA VI M2 i ) 3.56 pg/ KM R Z TS Ha
H6.W5 F1 W7 Wi 3 2 R & 5 SE 1R .

2.4.2 WA ALSr  RFEEBOGEEE . A ARSI
BRIEAL S WA B A 36 00 R R T BRI
g% . HHER 3 RIAL, BT A AR ARV I R oKt R R 2R R
Tl JE W 3-8 32T, LA K vk iRg e A0 A A B ok g
VIR G T 2 > £F 24 25 A VAR =, & B S 2 R
T R AR S5 5% D2 L (] F2 F3 A F5 Hh g 4-¥23E-2,
5- T H -3 (2 HD) - Rl A e B 3 o T LR L F LUK ORI
M b B v i PR B S s T T o g T L At R TT RE 2
S BE SN . A RVRE G B 3 2 R 00 R 2 Ay
WA F3.K3 Fl K6 thfy i 14.93~22.78 g/ () 2 e &
FrE 2 B A RACR I F PRl 2,14 pg/ KR 2B
HA RPN ITEHESWEF2 /M HA4 PR g5 20 &
T AR S 101~ 1,13 pg/ 32, AT 4R LK 7 A4
W HASGTE FOH B W4 T B 8- I B R L AT 4R 1L
R BHALTE .

2.4.3  EERINSY  BREE R RBERMMGR MY 2R
F I D 2 R TN A R AR P T ik 4 T
JIF A R it e A T Y 5 B R BRI L5
BREE TR O/ . AN]SR TR AE i A IR B B3
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ZES WS R FEA F2,F4 K4, M3 it 1,06 ~
13.02 pg/ % MF 2%, F3.F4.K1.K3 fl K6 # it 1.72~
4.36 pg/ T LHEF 2R R INE K LGP EEIN
FER S AL 6.02 pg/ SCRYAE I E T Jf b 4G
8 B B B T 1

2.4.4 By REFAURIRIR  MER S AT BT A ARG U
S AR A Y 28 B 2, 4 R T SRR L 2
FOAED Ay W28 L - Ay 0 L BE B O A I8 L R Y I O
£y p- AT R-CHO-Frd o ATl AL H R A i <
VB P BT 22 e P O 2R O LA - M TR 2 2 B A
T H A L F3~F5 Hh il 8.86~28.58 pg/ 10 23
A 2 By AR LR R T3 hAG i 5.25 pe/ XM 4-2 Kk
WRIARE , BA AR . A 5 FE o 2 5 M 2 A
J9 FUK I M i rboBe B ks 3 A O R T2 TS
K5 i ihy 11.81~21.64 g/ 07 BilE  BA £ 26/ s
F4 il 47.00 pg/ 3 M4 B, F3 F4 P iy 1,74~
1.96 pg/X MK LB BA HEFEE 5 F3.K3 F K7 i
H 5.24~10.00 pg/ 32 14 M IE L 2 BB A SRR U5 38 00
Rl T o i ekt A g T R AR AR B A 5 WA D
DRAE G of L0 B8 5 B 5 T 458,40 pg/ 3. BLAH F4 A
F5 iRty 44.27~64.75 pg/3TH R-CH)-Frig s, 1T 4241t
i PR BT B A T

2.4.5  THRBIY BRGSO B B R
Bl FIER 6 R BT RE i ep A AR N B0 i A A 2
W6 SR I TR SR U . L RE L I it R A A A ok R T
AE BEAE AL 90 5 BT A RE i 2 G H 2- R n R L 2- 2 I e

®3 MABWSAERPWEWRRNER

Table 3 Detection results of ketones in aerosols of different brands of heated cigarettes ng/ %
[iaEx 7] F (5 4 H (6 1) K i (6 4 W (7 4 M Jift (4 4>
i Je Bl 10.03~16.98 17.72~21.92 17.11~30.05 14.95~37.86 10.67~19.70
4-¥R K2, 5- I HE-3(2 H ) -1k I 7.69~71.07 5.42~6.94 6.46~11.6 5.67~6.96 7.24~10.11
43R H-1.3 8.87~16.4 2.05~3.09 13.07~18.32 2.31~6.93 10.07~13.71
PP 35 A I3 s I 2.47~14.13 0.66~1.24 0.83~5.55 0.91~1.99 3.07~4.43
3-FR-2- TR 5.86~12.66 2.78~4.14 5.95~9.06 2.85~5.99 1.54~2.62
/5 T T 0.11~21.45 0.98~0.14(2)  0.26~22.78 0.11~2.22(6)  0.44~0.46(2)
2- I 5 1Y 4 15 1 - 3- i 0.32~0.52 0.20~0.27 0.32~0.42 0.20~0.39 0.20~0.25
6- 1 J5-5- B A - 2- il 0.13~0.19 0.12~0.18 0.11~0.32 0.13~0.26 0.12~0.16
T 77 TR 0.89~174.95 0.12~1.59 0.14~21.38 0.14~57.9 0.24~2.36
L 0.10~2.14 0.06~0.07 0.08~0.09 0.08~0.12 0.11~0.50
- 3 7N 0.37~0.74 0.39~0.46 0.44~0.68 0.42~0.77 0.36~0.43
B-5 % T 0.13~1.13 0.13~0.57 0.13~0.14 0.13~1.01(4)  0.13~0.15
S b R R 0.09~0.13 0.09~0.09 0.10~0.11 0.09~0.11 0.08~0.09
B-K E A 0.88~1.42 0.65~1.15 ND 0.70(1) ND
ZAFUR 0.07(1) ND ND 0.07~0.38(3)

T35S BT AR X R AR R AT S S AR U AR T A R R A s ND SRR R AR
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ML 2,3, 5- = B BL R  JR e A L TIEE SE 0 E ORI,
Hop M3 iy 2,3, 5-= H 3Lk, D& F1.F3 H i) 3-2
FEmpuE o I T LA R . R IREER —Fh ek
TE SR RE S i A K s WS-23 Al WS-3 Sy ik 3, M2 H
Forth 51.69 pg/37 9 WS-23, K1 thfy i 123,19 pg/ K M
WS-3,
2.5 7N & AR R OBE A0 #E R S R R R AL 4 b AR
398 BBCAS [) R B B A 7= (HLL K2, W1, W6
ML), IR B T A TR R T) T R R S R R
TEFWEHS . Hh R B A a2 F R RG AR
A R R R 5090 IR ﬁizﬁm%%ﬂufbﬁjz
3 TR 2 B A AR T 25 7R 5 I R 1) O B R 4 5 3 40 B

B 2368 | 2021 £ 6 A | R@SH

MRS A B E RN LTERFZRCHEETH .
A- L FE AN AR B oA T B A I L B K T L A2 A T
B p-5% 2l A/ TR 2.6- " H AN E WS3 k£

Filv G 28 Jl 23 36 6 3 73 AT RE 2 T o A JERR B R
A ST
3 gk

K FH R ARG A GC-MS/MS & K il & 57 T [H]
I 4 00 o R O O IR T 112 B AR AR o 1 O s
IR T 28 Bl B B0 S I R A SO A A
[ B R0 T B SR R T A TR A SRR 1 4 T
Tt » 0 v B A SCBE A UL A 50 T OB IR LM JE I
FEE MERE - AT RO HE LR THE a4 IHW

R4 MBASESBRPERY NS

Table 4 Detection results of aldehydes in aerosols of different brands of heated cigarettes pg/

Aty F IG5 4 H JE(6 ) K (6 4> W (T A4 M g (4 4>
5-F% FH L Ml 99.93~170.91 38.15~95.17 80.64~195.93 41.,42~114.75 65.71~132.19
i 9.92~15.23 5.43~6.54 15.86~19.24 5.37~10.14 7.73~10.10
5- T e g 9.26~18.14 2.73~4.38 18.34~24.72 3.50~8.41 12.78~20.06
FEER 0.19~4.22 0.17~0.29 0.20~1.06 0.17~0.23 0.21~13.02
W 0.93~1.79 0.48~0.66 2.15~3.32 0.63~1.10 1.68~2.39
K EE 0.43~0.70 0.25~0.31 0.84~1.29 0.30~0.48 0.69~0.97
g 0.35~6.02 0.21~0.36 0.25~0.31 0.24~0.80 0.31~0.52
TR 1.82~4.36(2) 0.29(1) 0.49~3.98 0.39~0.54(2) 0.17~0.91(2)
BRI ND 0.09~0.10 0.10~0.13 0.11~0.12 ND
X T 7 T 0.22~0.27 ND ND ND ND

TS R AREA H%

RS MABESHERPEE BEE

CHYAE BB AR 5 S AR IR AR BT S R P B s ND R RAGH

S0 M K BAe T 25

Table 5 Detection results of phenols, alcohols and alkenes in aerosols of different brands of heated cigarettes
pe/ L
/] F (5 4 H 6 1) K (6 4~) W (7 A4S M (4 4
2. 4- TR T S 5.19~6.49 3.54~4.58 7.42~9.29 4.12~26.35 2.30~6.43
E ) 1.63~3.77 1.23~1.51 1.94~3.96 1.37~1.76 5.64~8.38
jogilE N 0.98~3.66 0.16~1.60 0.56~2.35 0.24~2.90 0.94~2.52
TEMm 0.38~0.48 0.47~0.55 0.36~0.42 0.37~0.53 0.39~0.46
LA Ty 1.36~28.58 ND 1.13~1.19(3) ND 1.12~1.16(1)
A-7, 3 A A A T 0.45~5.25(2) 0.54(1) 0.41~0.88(4) 0.63(1) 0.47(1)
L - £ B2 1 835.28~3 543.84 0.28~1 140.73 16.12~1 837.42 0.89~4 456.23 39.05~2 405.81
o 11.28~34.65 1.27~2.29 8.39~14.74 1.48~4.83 29.49~46.51
75 fi 1.20~18.70 0.14~0.98 0.14~21.64 0.15~1.33 0.15~3.74
T 0.27~47.00 0.13~6.73 0.65~1.50 0.20~7.91 0.49~9.98
KL 0.18~1.96 0.12~0.21 0.17~0.28 0.11~0.40 0.22~0.63
A VI 1.87~4.91 0.11~1.41 0.23~1.42(4) 0.29~1.76(6) 0.15~0.89(2)
B-HNT I 9.46~13.92 9.66~17.27 7.21~22.35 6.43~11.22 5.39~16.29
R-(H) ¥l s 0.33~64.75 0.25~0.84 0.85~2.12 0.25~1.56 0.25~3.84

T 355 T BT AR R B R B R AT G S AR U AR AR B AE A R R ARG s ND SRR
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Table 6 Detection results of nitrogenous substances in aerosols of different brands of heated cigarettes pg/3Z

=t/ F (5 4~ H 6 1) K f#(6 4~ W RCT ) M Jifc4 4
R B 338.67~737.71 465.73~875.44 439.79~627.18 344.32~722.55 614.80~767.47
# Wiy 0.41~0.70 0.36~0.52 0.49~0.92 0.50~1.12 0.51~0.80

A Bt 0.51~1.43 1.02~2.11 0.38~0.86 0.50~5.95 0.50~0.83
R A ND ND ND ND 0.10(1)

2, 3-BE N g 0.31~0.43 0.26~0.32 0.40~0.68 0.26~0.48 0.33~0.39
2-F 3 i g 0.39~0.88 0.32~0.44 0.36~0.62 0.33~0.73 0.34~0.51
2- 7, Wk F i g 0.21~0.55 0.12~0.14 0.24~0.70 0.13~0.21 0.53~0.72
2,3,5-= H L gz 0.07~0.09 0.07~0.09 0.08~0.10 0.08~0.09 0.08~1.58
2, 6-— F JL ik g 0.07~0.09 0.07 ND 0.07~0.08 0.07~0.08
3-Z L g 0.55~0.60(2) ND ND ND ND
T 0.21~0.66(3)  0.15~0.16(2) ND 0.22(1) ND

N ,2,3-= H Re-2- Sy 3L T BE i (WS-23) 0.15~0.19 0.13~0.15 0.21~0.23 0.11~0.21 0.19~51.69
N- B i A K3~ ke (WS-3) ND ND 0.13~123.19 ND 3.50(1)

TGS BT AR A B R B R AT G S AR U AR AR A A R i R A s ND SRR

R BEHRNASHESE

BREEEZRNESHS'

Table 7 Main different aroma components in aerosols of different brands of original flavor heated cigarettes

pg/ %
%51 &Y HICEK) K2R WIGREK) WeGREK) MIUREK) ZRR¥/ %
Rl 0.43 0.82 1.79 0.40 0.35 80.2
[ y-5 N g 0.46 0.11 0.17 0.10 0.11 81.8
TR 5 TR 0.10 0.29 0.77 1.00 0.12 89.4
5- L s 4.38 22.42 3.50 7.99 15.86 74.9
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