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Rapid Analysis of Mouth Retention in Cigarette Smoke During
Nature Smoking by On-Line Photoionization Mass Spectrometry
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Abstract; Measurement of the retention of cigarette smoke components in the human
mouth is very important for evaluating smoking-related diseases. A newly developed
rapid sampling design approach based on vacuum ultraviolet photoionization time-of-
flight mass spectrometry (VUV-PI-TOF MS) was described and a cigarette smoke
smoking system was applied for the online mouth retention study of gaseous mainstream
cigarette smoke components during natural smoking. To determine the amounts of
smoke constituents, the cigarette smoke inhaled or exhaled by subjects was directly

introduced into the vacuum chamber through the heated fused silica capillaries, photoi-
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onized and analyzed with a TOF mass spectrometer without any tedious collection and
pretreatment procedures. According to the 14 selected species in mainstream cigarette
smoke, mouth retention of 7 adult male smokers were studied, who smoked cigarette
according to 3 predefined smoking patterns: no inhalation (pattern A)., normal inhala-
tion (pattern B) and deep inhalation (pattern C). The results showed that after 2 s
holding time, the 14 cigarette species mouth retention level in 7 subjects of 3 smoking
patterns could be attributed to three categories: aldehyde ketone constituents performed
high mouth retention; methanethiol, phenol and nitrogen heterocyclic compounds
performed medium mouth retention, while the retention of unsaturated hydrocarbons
was relatively low. The differences in the retention between different constituents could
be interpreted in terms of each constituent’s physical properties such as volatility and
solubility. Furthermore, for 5 different Virginia type cigarettes products, these selected
constituents that retained in human mouths of 3 different smoking patterns were all
followed the same trend. In conclusion, this new sampling design approach can offer the
accurate mouth retention of selected mainstream smoke constituents for smokers during
the natural smoking process by themselves, and can provide a basis analysis tool for fur-
ther study of the retention of smoke constituents in the human respiratory tract.
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Fig. 1 Schematic diagram of experimental apparatus for online study on the mouth retention of cigarette smoke
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Fig.2 Photoionization mass spectra of the gaseous components in the mainstream cigarette smoke

in the smoking machine (a) and in the mouth after holding 2 seconds (b)
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Fig.3 Dynamic retention profiles for some smoke components in the mouth
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Table 1

Mouth retention of aldehyde ketone compounds

in cigarette I smoke at 2 s holding time by 7 subjects

S 1 R B AR Average mouth retention/ %

B [t
)/ Compounds WHEDO WEEO WEEO  WEEDO  WEES  WHEHEO UG
Smoker@D Smoker@ Smoker® Smoker@ Smoker® Smoker® Smoker@®
44 L 62.7+3 59.1£6 67.8E5 70.9+4 72.0+4 78. 244 81.0%6
58 A il 71.4+2 70.5+4 74.6+3 76.6+3 77.1£5 85.1+3 87.2+2
N
P
72 2-"T HR 64.8+2 61.7+6 69.4+4 72.3+4 70.3%+5 76.945 80. 745
2- W I i
Y vk TR
x2 SEIHESHER ARENEATSEUAYET BREEAREPNEE
Table 2 Mouth retention of phenol, methanethiol and nitrogen heterocyclic compounds
in cigarette | smoke at 2 s holding time by 7 subjects
S 11 5 5% BE &% Average mouth retention/ %
JB 44 b [latgy]
)z Compounds WEDO BEEO BEEO  WEEDO  WEEOS  WHEHEO U kA
Smoker(@D Smoker® Smoker®) Smoker® Smoker® Smoker® Smoker(®
48 HH i 38.7%6 35.94+5 47.845 49.549 52.9+8 60.1£9 66.2+7
67 Tk 42. 748 44.943 53.5E6 54.2+7 51.9£6 59.643 62.8+9
69 AN 31.8£8 29.4=+6 44.8%+3 47.648 48. 446 61.8£5 65.2+6
70 1-H 3-2-T 4 41.54+4 39.5+6 51.2+5 54.0E6 50.5E5 65.0E6 69.0E5
B
FH i 2975 L T
WS
2-HE-1-T %
3-HEE-1-T 4
82 2- F e 1k g 34.2E5 31.4=+6 44.9+6 49. 646 47.147 62.4+6 66.7+6
3~ H1 4 ke ey
3-CpR
2-HEE-1.3- I T
84 FHRE-2- 7T Jo 46. 645 48. 445 56.7+5 57.1+7 55.6+5 64.0E5 67.6+7
2-Ch
94 K 29.5+5 31.2+5 40.5+7 43.745 41.046 55.746 58.9+5
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Table 3 Mouth retention of unsaturated hydrocarbons in cigarette | smoke at 2 s holding time by 7 subjects

S5 % B A% Average mouth retention/ %

Bifi [l a=g7]
/s Compounds A 2 D UL EA®) UTEEA®) UTHEAO) UTHEAO) A © UTEAG)
Smoker@D Smoker@® Smoker® Smoker@ Smoker® Smoker® Smoker®
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TH
1-T #
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