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Puff-by-puff Mainstream Smoke Analysis by Multiplex 
Gas Chromatography-Mass Spectrometry*
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Figure 1.
Schematic of the automated smoke injection system
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Table 1.
Quantitation ions and individual puff retention times for compounds measured in the method 

Compounds measured in 
gas phase smoke

Quantitation 
ion

Retention times for each puff (min �3.0)

Puff 1 Puff 2 Puff 3 Puff 4 Puff 5 Puff 6 Puff 7 Puff 8

Argon 40 2.30 3.30 4.30 5.29 6.29 7.29 8.28 9.28
Carbon dioxide 45 2.37 3.36 4.36 5.36 6.36 7.35 8.35 9.34
Propene 42 2.76 3.77 4.76 5.76 6.75 7.75 8.75 9.74
Hydrogen cyanide 27 3.03 4.03 5.03 6.02 7.02 8.01 9.01 10.00
Ethane 30 2.44 3.44 4.44 5.43 6.43 7.43 8.42 9.42
Propadiene 40 3.04 4.04 5.02 6.03 7.02 8.01 9.02 10.01
1,3-Butadiene 54 3.85 4.85 5.85 6.84 7.84 8.83 9.83 10.83
Isoprene 67 7.31 8.30 9.30 10.27 11.27 12.27 13.08 13.90
Cyclopentadiene 66 9.21 10.22 11.22 12.14 13.00 13.80 14.55 15.26
1,3-Cyclohexadiene 79 17.39 17.83 18.25 18.66 19.05 19.43 19.81 20.17
Methyl cyclopentadiene 79 17.72 18.14 18.54 18.96 19.31 19.68 20.03 20.39
Formaldehyde 30 2.68 3.64 4.68 5.67 6.66 7.66 8.64 9.65
Acetaldehyde 43 3.59 4.59 5.58 6.58 7.58 8.57 9.57 10.56
Acrolein 56 6.16 7.15 8.15 9.14 10.13 11.13 12.09 12.98
Acetone 58 6.40 7.39 8.39 9.38 10.37 11.37 12.30 13.18
Diacetyl 86 13.04 13.78 14.46 15.10 15.70 16.28 16.83 17.35
Methyl ethyl ketone 72 13.68 14.37 15.01 15.61 16.18 16.73 17.25 17.76
Cyclopentanone 55 26.54 26.64 26.74 26.84 26.94 27.06 27.16 27.27
Benzene 78 18.93 19.26 19.64 19.99 20.32 20.64 20.96 21.27
Toluene 91 25.48 25.61 25.74 25.87 26.00 26.13 26.26 26.28
Acrylonitrile 52 8.08 9.07 10.07 11.06 12.02 13.07 13.70 14.46
Methyl furan 82 14.44 15.06 15.65 16.22 16.75 17.27 17.76 18.24
2,5-Dimethyl furan 96 21.86 22.09 22.31 22.53 22.74 22.95 23.16 23.36
Hydrogen sulfide 34 2.61 3.61 4.60 5.59 6.59 7.59 8.59 9.58
Carbonyl sulfide 60 2.80 3.81 4.80 5.80 6.79 7.80 8.79 9.78
Methyl mercaptan 47 4.31 5.30 6.30 7.29 8.29 9.29 10.26 11.26
Methyl pyrrole 81 23.88 24.05 24.22 24.38 24.54 24.70 24.86 25.01
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Figure 2.
Total ion chromatogram of a single injection of gas-phase
cigarette smoke from puff 4 of a 1R4F

Figure 3.
Total ion chromatogram of multiplex injections of gas phase
cigarette smoke from puffs 1 to 8 of a 1R4F; P1 through P8 are
the light gases for each puff
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Figure 4.
Ion chromatogram of the 30-m/z ion used to quantitate ethane and formaldehyde 

Figure 5.
Ion chromatogram of the 54-m/z ion used to quantitate butadiene

Figure 6.
Acetaldehyde filtration by carbon

Figure 7.
Formaldehyde filtration by carbon
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