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1) HTPs SRS 34T 70, [E5RY (1D HTPs SR 32 B4 53 @6 W S, (BRBERAR, HF 66.7% 1)
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R, T=FTE 2B, #R% 30 min 5 EEE
AT T 3T
122 XA

RS BT K F O U 4R S AR G - TS
IR AN

—4EH:: DB-SMS i, fE7 1.9 mL/min; 4
FE: DB-WAX (aifi#t, fEi 2.0 mL/min; #ERE R :
250°C; @EFEE: 3 pLs HEFERIE: AR A
VR 1 ming AR E: 50 mL/min; A7 Co ) E i [a] .
PIFE 1 (5.1~10.0 min) , Y)JHE 2 (10.0~16.6 min) , 1]
#|3 (16.6~23.5min) , V%l 4 (23.5~30.5min) . —4E
FHEFEF: 4 MIEWHRE R 45C (RFF2 min) , IF
PL6°C /min PR, VIFI 1 A2 93°C, % 2 A
£ 1326°C, UIE3T-E 174°C, Y)E 4 TH%E 216°C,
RERERERZ 60°C (U1 1. U1%2) 8080°C (V]
# 3. UIEI4 o AR UIEN 1 LL4°C /min
38R T2 180°C, Ji LA 10°C /min {38 7+ 52 230°C
(20 min) ; PIE 2. P)E| 3 B LL4°C /min [IEETF A
230°C (20 min); Y)#E|4 LL4°C /min (3R TF 2 230°C (30
min) . GC/MS iR E: 240°C; HTRERE: 70eV;
ELJEIRE: 230°C; VOMFHEE: 150°C; i

# 1 HTPs "SGR

33~400 amu; K HEIE FIEER IR, A BRIZEAE
X, RIS E RS
123 HdEab# Ik

K H Origin 2018 # {4 7' ] Principle Components
Analysis T B 3475045 547
1.3 RIS

17 A~ HTPs JA 2B e A 2% B K 9 Fhic B R %
(HTP-A) , B & A & 8 Fild E M (HTP-B) , 5
ANE Y R4 SRS . HTP-A AU 38,
IR 299 350°C, HTP-B XA A n#os =R,
PR LN 250°C .

2 #BR5WE

2.1 FERMAS

KA OYIE - SR, SR K 18
Fie SEAED) 26 Fh. ETEZUETY) 25 By HRLER
TEARYIT 8 Py BRIS 6 Ty J2K 5 Fh 2 H i — g
J£ 90 R 4. 15 HTPs A i 5 3% 30 46 0 < b
YRR LU, St A E AR S A B o
o KILTE HTPs SIA I 90 Fhp s+, A 60 Pk
Sr R B S 8 A IR BB AE 0~0.1 Z 1]

HARE 20 SRR KL CREED

Tab. 1 Top 20 components and their proportions in HTPs aerosol and cigarette smoke (per puff)

Fe HTPs 2 3
1 Hh 35.8% ST 16.7%
2 R 25.7% o 2 gy 9.7%
3 1,2- N —E% 10.8% Hi 9.7%
4 7% 3.1% 5-HMF 7.2%
5 T 3.1% LB2R T 6.7%
6 3- LK -2- IR -1- B 2.7% DDMP 4.5%
7 T 1.7% ENU) 3.5%
8 5- R 1.6% 4- FILR R 2.2%
9 5-HMF 1.5% Ji] FR gy 1.9%
10 DDMP 1.5% e 1.7%
11 g 1.4% FR A 13204 et Pl 1.5%
12 2, 3'- Bk 0.8% 4- IR -1, 3- i 1.4%
13 3- AR -0- BB LT 0.8% 2, 3'- Bhntne 1.4%
14 PO 0.6% 9% B W 1.3%
15 i 0.6% 2- FRBESOTE — 1y 1.2%
16 Lz 0.6% 3- B -0- BB LR 1.2%
17 fi i 0.5% N7 1.1%
18 3- HEE KR 0.5% 1,2- N ZB% 1.1%
19 2- LI IR 0.5% T 1.1%
20 T 5 g 0.5% PIIETR 1.0%
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Fig. 1 Yields ratio of each phenolic composition to total phenolic
compositions (per puff)
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Fig. 2 Yields ratio of each organic nitrogen compound to total
organic nitrogen compounds (per puff)
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Fig. 3 Yields ratio of each oxygenated pyrolysis products to total
oxygenated pyrolysis products (per puff)
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Fig. 5 Yields ratio of each tobacco flavor compound to total
tobacco flavor compounds (per puff)
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Composition analysis of heated tobacco products (HTPs) aerosol by MDGC/MS

LIU Hong', TAO Ligi', LU Yifeng', WU Da', ZHENG Saijing’, CHEN Yong', YAO Heming"

1 Shanghai Tobacco Group Co., Ltd., Shanghai 200082, China;
2 Shanghai New Tobacco Product Research Institute, Shanghai 200082, China

Abstract: In order to investigate the chemical composition of heated tobacco products (HTPs) aerosol, a total of 90 chemical compositions
such as phenols, organic nitrogen compounds, oxygenated pyrolysis products, acids and alkenes from 17 typical HTPs were analyzed by
heart-cutting two-dimensional gas chromatography-mass spectrometry. Results showed that: (1) The main component of HTPs aerosol
is close to that of ordinary cigarette smoke, but the release amount is significantly lower, and the release amount per puff of 66.7% of the
component types in HTPs aerosols less than 10% of the ordinary cigarette release amount; (2) The components with higher proportions of
HTPs aerosol are glycerin (35.8%), nicotine (25.7%), 1,2-propanediol (10.8%), acetic acid (3.1%), furfural (3.1%); the release amount of
benzyl alcohol, phenethyl alcohol, solanone, and neophytadiene is close to that of cigarette smoke; (3) The main components in Different
types of HTPs aerosols are basically the same, but the release amounts of oxygenated pyrolysis products and phenolic materials are quite
different.

Keywords: heated tobacco products; aerosol; principle component analysis; MD GC-MS
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