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Abstract : This study was conducted to evaluate the effect of cigarette papers, flax and wood,

on the delivery of mainstream smoke. The main components of cigarette papers were cellulose,
hemicellulose, lignin, and pectin. Lignin contents, known as precursor of smoke’s phenolic
compounds, of the flax and wood cigarette papers were 58% and 10.6%, respectively. The
pyrolysis products of cigarette papers were similar by the profile of total ion chromatogram.
But, the area % of some components, such as 1,3-cyclopentanedione, 3,5- dimethyl cyclopentane-
1,2-dione, 2-hydroxy-3-methyl-2-cyclopentenone, dihydro-2(3H)-furanone, 3-methyl-2(SH)-fruanone,
and 5-methyl-2-furaldehyde delivered through pyrolysis of the flax cigarette paper were higher
than that of wood cigarette paper. Otherwise, the area % of some components, such as
2-methyl-cyclopentene-1-one), 2,3-butanedione, 2-cyclopentene-l-one, and S5-hydroxy-2-methyl-
furaldehyde, 2-furaldehyde delivered through pyrolvsis of the wood cigarette paper were higher
than that of flax cigarette paper. To identify the difference between two cigarette papers, we
used the cigarette column filled with the cut cigarette paper instead of the cut tobacco leaf.

The amounts of semi-volatile fraction delivered from flax cigarette paper was more than that of
wood cigarette paper. But, by using the cut tobacco, there was no big difference of delivery
amount between flax and wood cigarette papers. Also, aroma of TPM by collecting from

brending cut tobacco wrapped in flax and wood papers showed a different pattern by the
electonic nose system . Although the difference between two cigarette papers by using the cut
tobacco was smaller than that of cut cigarette paper, this result indicated that the flax and
wood had the different effects on the delivery of smoke components as shown in the sensory

test results.
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Table 1. Major content components of cigarette
papers.

Hemi - .
w Cellulose Lignin  Pectin efc
TE Ten ol ey e o
Flax  65.5 9.7 5.8 0.7 18.3
Wood 59.8 12.9 10.6 0.6 16.1

ek, 22lm od4A] phenolFe AFEAZ U4
A ligningrEe wood BHAE 10.6%2 flaxd
A= 58%2 wood Ao Bo| Eitx|o] 9l
Ao 2 BEA=| 9 cHSchlotzhauer, 1985).

ol MME EA
Q5 ok

oy}l od4d wiel X ok 950T7HA] ol
Al slv] o] FellA FFe} dE7} dolrdoh

Flax

36 (28
30

34
3l ] 36
sl d b B

Wood

T P ey
10.00 20.00 30.00

R B et
40.00 50.00

—T

WWL»L\WWMWW

A= e IR SR
70.00 80.00

Fig. 1. TIC profile of pyrolysis for cigarette papers
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Table 2. Pyrolysis products of cigarette papers(in helium)

Percentage of total
Peak volatiles from
Compounds chromatograms of Remark
No. pyrolyzates of
Flax Wood
Carhonyl compounds(13 compounds)
1 Acetaldehyde 17.63 18.97
2 Acetone 2.99 3.2
3 2-Butanone 1.63 1.40
4 2,3-Butanedione 3.31 4.00
6 2,3-Pentadione 0.53 0.51
10 3~Hydroxy-2-butanone 0.47 0.63
12 2-Cyclopentene-1-one 1.68 2.66
13 2-Methyl-2-cyclopentanone 0.78 1.19
14 1-Hydroxy~-2-butanone 0.78 1.51
18 Benzaldehyde 0.14 0.18
25 1,3-Cyclopentanedione 2.54 1.86
27 2-Hydroxy-3-methyl-2-cycropentenone 3.53 2.05
28 3,5-Dimethyl-cyclopentane-1,2-dione 1.16 0.60
Hydrocarbons & Alcohol(3 compounds)
5 Toluene 1.680 2.00
8 1,3-dimethyl benzene 0.24 0.40
7 2-Propen-1-ol 0.17 0.18
Acid & Phenol(9 compounds)
15 Acetic acid 6.71 5.81
19 Propanoic acid 0.67 1.10
26 2-Butenoic acid 0.62 0.44
29 2-Methy! phenol 0.39 0.24
30 Phenol 0.65 0.37
31 2-Ethyl penol 0.07 nd
32 3,4-Dimethyl phenol 0.09 0.06
33 4-Methyl phenol 0.19 0.16
34 3-Methyl phenol 0.27 nd
Furans(9 compounds)
9 2-Methylfuran 0.26 0.32
16 2-Furaldehyde 1.76 4.05
17 2-Acetylfuran 0.64 0.60
20 5-Methyl-2(5H)-furanone 0.37 0.43
21 5-Methyl-2-furaldehyde 0.53 0.37
22 Dihydro-2(3H)-furanone 1.46 0.64
23 Furfuryl alcohol 1.25 1.08
24 3-Methyl-2(5H)-furanone 0.76 0.41
35 5-Hydroxymethyl-2-furaldehyde 0.24 0.31
11 Unkown 7.34 10.74
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Fig. 2. Comparison of semi-volatile components in cigarette mainstream smoke
(ISTD ratio x 20, Except 4-Hydroxy-4-methyl-2-pentaneone)
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Fig. 3. Comparison of semi~volatile components in cigarette mainstream smoke
with cigarette papers(ISTD ratio x 20, Except nicotine)
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Fig. 4. Comparison of principal Components analysis of wood and ylax paper by electronis system
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Table 3. Classification results®

Cigarette papers

Predicted group total

Bland
Predicted group total

membership membership
var(001 1 2 1 2
1 25 2 27 21 3 24
count
2 2 27 4 2
Original 1 6 3 27
1 92.6 74 100 87.5 12.5 100

%
2 3.7

a. value of original grouped
cases correctly classified.

86.3 100 14.8 85.2 100

94.4 86.3
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