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Fig. 1

Schematic diagram (a) and physical diagram (b) of portable posterior nasal smoke capture
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Tab. 1 Relative standard deviation of peak area of GC for different smoking methods
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T PR EA Al /min CAS a2
RIEA UNIEDN
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Tab. 2 Penetration results of adsorption tubes when collecting 3 smoke pipes

N TR B XoF A 4 ) 8 i I TET AR (mV -s) ST /%
£ B8 B[] /min CAS B W2 R
&2 B2 (F1+E2)
5.57 000106-42-3 X I 1871859 159112 7.8
6.53 005989-27-5  (H)-Frissi 5687676 145610 25
7.47 000629-20-9  FREIUME 427988 12070 2.7
9.17 000930-30-3  2-FRIHA TR 256 683 18 008 6.6
10.83 000098-01-1  HEE 454364 27871 5.8
18.47 000108-95-2 A 6278289 237656 3.6
22.1 000056-81-5 N = 4391598 266 043 5.7
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Fig.2 Bar charts showing the distribution of volatile component content in the nasal smoke of four brands of cigarettes (excluding

nicotine and neophytadiene)
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Tab. 3 Fisher linear discriminant function for different brands of cigarettes
R DCJ HIY NJ ZH(R)
(D-Frgh 5.89x1077 1.36x1077 -1.57x1076 2.38x107°
Xof P 4 Y g 7.49x1077 -1.37x107 1.11x1075 4.84x1073
IE+ ke —2.54x1073 0 —-9.96x107 -8.36x107
4-5 P BRI R 1.90x1073 —2.38x107° 4.43x1073 1.43x1075
3-Z I 5.15x107° 1.44x10°° —-2.37x107 6.97x107°
E+ kb -5.07x1077 6.16x107° —8.65x107¢ 3.55x107°
AR HIEE 7.23x107 1.44x1075 -1.51x1075 —2.85%107°
2- PRI MR -5.30x10-5 2.82x107° 0 0
3-F 32 -(SH)- i 8.62x107° —4.09x107° 4.72x107° 6.10x107°
Hh 1.78x107¢ 3.15x1078 2.32x1077 —5.66x1077
(H) —35.695 -26.551 —27.744 -34.7
x4 A[FE MRS Fisher 25143 3 Hinl 25 RIGIE
Tab. 4 Verification of fisher linear discriminant prediction results for different brand cigarettes
J5t e 28 SUHGIED
SURIIEEN I ARE YS! AL EH/% T TER/%
DCJ] HJY NJ ZH®R) DCJ HJY NJ ZH(R) DCJ HJY NJ ZH®R) DCJ HIY NJ ZH(R)
DCJ 19 0 0 0 100 0 0 0 19 0 0 0 100 0 0 0
HIY 0 17 0 0 0 100 0 0 0 17 0 0 0 100 0 0
NJ 0 0 15 0 0 0 100 0 0 0 15 0 0 0 100 0
ZH(R) 0 0 0 13 0 0 0 100 0 0 0 13 0 0 0 100
it 19 17 15 13 100 100 100 100 19 17 15 13 100 100 100 100
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B 4 AT B ™ 5 S 0 R
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T R O3 0 225 SR R 8 S BIGT 4 A il R R
i B B B X, SEBR T 2= M 00 B Y. 8 A
JE R 4 AN TR it R 8 o A DX A R A, TR 5
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Establishment and differential evaluation of a method for

detecting the composition of retronasal smoke

SHEN Di!?, ZHANG Haiyu'*?, CHEN Jianhua®>, WANG Jin?, FAN Duoqing?,
YE Yanging'"*, ZHANG Chengming>**
(1. School of Chemistry and Environment, Yunnan Minzu University, Kunming 650504, Yunnan, China;

2. Technical Center, Yunnan Tobacco Industry Co., Ltd., Kunming 650106, Yunnan, China)

Abstract: This article draws on the relevant theories of post food nasal aroma research, and based on the
sensory evaluation methods of cigarette products in the tobacco industry and the actual exposure pathways of
aroma substances in cigarette smoke perceived by the human body, conducts post nasal smoke component
determination and differential evaluation of cigarette smoke from different brands. On the basis of building a
smoke capture device for the posterior nasal cavity, the optimal technical parameters were determined by
optimizing key parameters such as smoking method, adsorption tube type, and number of suction ports: desorption
temperature of 290 °C, desorption time of 6 minutes, and maximum temperature of the cold trap of 270 °C. A
"Thermal desorption gas chromatography-mass spectrometry (TD-GC/MS) method for determining volatile
components in posterior nasal cavity smoke" was established. Using this method, volatile components in the nasal
smoke of four commercially available cigarette products were determined, import the volatile component detection
data in the nasal smoke into the statistical analysis software (SIMCA), and perform principal component analysis
(PCA) and partial least squares discriminant analysis (PLS-DA) on it. Based on the detection results of volatile
components in the smoke from the posterior nasal cavity, it is possible to clearly distinguish four brands of
cigarette products and achieve the purpose of differential evaluation. At the same time, the Fisher stepwise linear
discriminant analysis method was used to validate the detection data of nasal smoke characteristic indicators (10
compounds) selected from cigarettes. The original validation and cross validation results showed that cigarettes
from four different brands based on smoke characteristic indicators were correctly classified.

Key words: retronasal smoke; volatile substances; capture device; differential evaluation; cigarette brands

classification
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