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Rapid Detection of Relevant Components in Mainstream
Cigarette Smoke
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LEI Zhen, CHEN Gang
( Technology Center of Anhui China Tobacco Industry Co., Lid, Hefei 230088, China)

Abstract: A rapid method for the determination of related components in mainstream cigarette smoke, including carbon
monoxide, 4-( methylnitrosamine ) -3-pyridine-1-butanone ( NNK ), phenol, crotonaldehyde, ammonia and hydrogen
cyanide, was set up. Solvent trapping and filter trapping methods were used to trap on the smoking machine at the same
time. Ammonia, hydrogen cyanide and crotonaldehyde were trapped by the solvent trapping method, and NNK, ammonia,
hydrogen cyanide and phenol were trapped by the filter trapping method. Then the samples were detected using high-
performance liquid chromatography ( HPLC), ion chromatography (IC) and liquid chromatography/mass spectrometry
(LC/MS). Carbon monoxide was detected on the non scattering infrared detector of the smoking machine. The test results
showed that comparing with the tobacco industry standard method for the detection of 6 related components in cigarette
smoke, the relative standard deviation (RSD) of NNK was less than 6.0% , and RSD of other detection results were less
than 3.0%, which is suitable for the determination of the content of related components in mainstream cigarette smoke.
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Fig. 1 Schematic diagram of connection between smoking
system and solvent supplement bottle
(1) cigarette, (2) smoke catcher, (3) connecting pipeline,
(4) solution capture bottle, (5) connecting pipeline,

(6) suction unit
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Table 1 Comparison of carbon monoxide detection results between GB/T 23356—2009 method and this method

RES GB/T 23356—2009 illZ R/ (mg/ ) AT ERGMETR/ (mg/ 32) RSD
i 1 2 3 1 2 3 /%
FEfh 1 10.3 10.5 10.2 10.6 10.4 10.9 2.4
FEdh 5 10.6 10.2 10.5 10.7 10.3 10.7 2.2
FEML 10 8.6 8.4 8.3 8.5 8.2 8.1 2.5
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Table 2 Comparison of NNK detection results between YQ/T 17—2012 and this method
YQ/T 17—2012 #5255/ (ng/ %) A ERIMEE R/ (ng/ 32) RSD
FESh GRS
1 2 3 1 2 3 /%
e 1 3.2 3.5 3.3 3.6 3.3 3.7 5.9
i 5 4.2 4.5 4.7 4.1 4.6 4.4 5.8
i 10 3.7 3.4 3.7 3.9 3.6 3.5 5.7
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Table 3 Comparison of phenol detection results between YC/T255—2008 and this method

e, YC/T 255—2008 Kl 4524/ g/ 30) AT RS R (ne/ 3) RSD
%7 1 2 3 1 2 3 /%
B 1 15.4 15.0 15.7 15.2 15.7 15.0 2.4
K 5 16.2 17.0 16.6 16.2 16.5 15.8 2.2
B 10 10.6 11.0 10.7 10.3 10.8 10.4 2.5
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Table 4 Comparison of detection results of crotonaldehyde between YC/T 254—2008 and this method

e, YC/T 254—2008 Kl 452/ g/ 30) AT RS R (neg/ 3) RSD
%7 1 2 3 1 2 3 /%
B 1 18.8 18.5 18.2 18.6 18.1 18.3 1.4
K S 18.6 18.7 18.2 18.9 18.3 18.5 1.6
FEfh 10 12.9 12.7 12.3 12.5 12.8 12.2 2.4
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Table 5 Comparison of ammonia detection results between YC/T 377—2010 and this method
e YC/T 377—2010 25 5/ ( we/ 32) AT R INSE R (/) RSD
% 1 3 1 2 3 /%
K 1 6.1 6.2 6.3 6.6 6.4 2.4
FEdh 5 6.8 6.5 6.7 6.4 6.6 2.3
K 10 6.4 6.7 6.5 6.4 6.7

2.3
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Table 6 Comparison of hydrogen cyanide detection results between YC/T 403—2011 and this method

RE YC/T 403—2011 K25/ (png/32) AT A LE R/ (ng/2) RSD
%+ 1 2 3 1 2 3 /%
B 1 101.4 99.8 97.2 98.5 100.3 97.1 1.6
EETI 113.5 110.7 109.3 114.8 112.2 110.0 2.1
FEfh 10 118.6 114.4 115.3 117.8 115.2 114.1 1.6
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