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Fig. 1.  Chromatographic profile of ACR-D and
unknown peaks in the eluate of the DNPH-cartridge 2.4h
following acrolein standard gas sampling.
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Scheme 1. Decomposition of acrolein DNPhydrazone with DNPH
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Fig. 2. The decomposition of ACR-D and the formation
of adducts (AD1, AD2) in a DNPH-cartridge at 35 °C
over time.
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Fig. 3. Chromatographic profile of the DNPH-cartridge
eluate of the acetonitrile solution after 60 h at 25 °C.
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Fig. 4. Decrease of ACR-D and increase of AD1 with
time in the acetonitrile eluate at various concentrations of
phosphoric acid.
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Fig. 5. Changes in ACR-D in a HQ/DNPH dual
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time at 35 °C over time.
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Table 2.  Amounts of carbonyls in mainstream smoke vapors of cigarettes. n = 10, pg/cigarette

Marlboro Lights Marlboro Mild Seven Lights
Compounds puffs: 7.3-8.0 puffs: 7.5-8.6 puffs: 6.0-7.0
mean  min. max. mean  min. max. mean  min. max.
formaldehyde 2.0 1.4 3.1 2.4 1.4 5.5 3.3 2.4 5.1
acetaldehyde 270 230 320 520 490 580 380 310 430
acetone 78 60. 97 140 130 150 130 110 150
acrolein 19 16 22 36 30 44 18 12. 24
propanal 20 16 25 42 39 47 29 24 34
crotonaldehyde 34 2.1 4.3 9.4 7.1 11 7.4 5.9 8.9
butanal 12 9.2 15 23 21 27 26 20 31
i-pentanal 4.5 3.0 5.8 11 8.7 12 73 6.1 8.6
pentanal 0.3 0.2 0.4 0.8 0.6 1.3 0.6 0.4 0.8
glyoxal 0.2 0.0 0.2 0.1 0.0 0.2 0.5 04 0.7
methylglyoxal 0.3 0.1 04 0.4 0.3 0.5 0.9 0.5 1.7
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Fig. 8. Chromatographic profiles of acrolein and other
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collection.
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Table 3. Concentrations of carbonyls generated from
the electronic cigarette. mg/m’

Compound HQ-DNPH I?NPH

10min 17h 10min  17h
formaldehyde 83 7.9 8.1 7.6
acetaldehyde 1 9.2 10 9.3
acetone 2.9 3.0 2.6 24
acrolein 93 9.2 64 03
propanal 8.0 7.4 83 7.6
butanal 1.5 1.7 1.7 24
glyoxal 1.3 1.3 1.2 1.6
methylglyoxal 4.5 4.2 4.3 4.7
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Fig. 1 Example dose-response of mutagenicity of cigarette sidestream smoke
Assay was conducted by a preincubation method using Salmonella TA100, TA98 and YG1024 strains
under the conditions of both with and without rat liver S9 mix.
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Fig.2 Mutagenic activity of cigarette smoke with ISO regimen

The triangle represents results of mainstream smoke (MS) and the circle represents those of sidestream
smoke (SS). Mutagenicity test was conducted by preincubation procedure using Salmonella YG1024 strains
with S9 mix.
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Fig.3 Mutagenic activity of cigarette smoke with HCI regimen

The triangle represents results of mainstream smoke (MS) and the circle represents those of sidestream
smoke (SS). Mutagenicity test was conducted by preincubation procedure using Salmonella YG1024 strains
with S9 mix.
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Fig. 4 Correlation of mutagenic activity between mainstream and sidestream smokes
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