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Relational analysis between nicotine forms and pH of
total particulate matter of cigarettes smoke

WU Ji-zhong?, DAI Li%, XU Qing-quan®, LIANG Ya?, LIAO Fu®, QI Lin% WU Jian!", ZHANG Jun-song?

(1.Technology Center, China Tobacco Zhejiang Industrial Co. Ltd., Hangzhou 310008, China; 2.School of Food and
Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: The content of total nicotine, free nicotine, bound nicotine and pH of total particulate matter (TPM) value of
domestic tobacco from 38 representational brands were measured and the relationship between the nicotine forms and
TPM pH of cigarettes smoke were investigated by simple correlation analysis and intrinsic relevance analysis. The
results of the simple correlation analysis showed that the content of free nicotine was significantly positively correlated
with TPM pH with a correlation coefficient of 0.846, the ratio of free nicotine to total nicotine showed a significantly
positively correlation with TPM pH with a correlation coefficient of 0.784. The result of intrinsic relevance analysis
showed that the content of total nicotine affect the TPM pH markedly (P=0.016).
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Table1 Content of free nicotine, bound nicotine and total nicotine in cigarette and pH of total particulate matter of smoke

1% 1% 1% / pH
1 1.32 214 0.82 0.62 6.200
2 1.18 213 0.95 0.55 6.139
3 1.05 191 0.86 0.55 6.009
4 121 1.38 0.17 0.88 6.173
5 0.45 155 1.10 0.29 5.848
6 0.77 1.88 111 0.41 6.137
7 0.96 2.15 1.19 0.45 6.074
8 1.24 2.04 0.80 0.61 6.142
9 0.98 1.83 0.85 0.54 6.203

10 1.17 2.16 0.99 054 6.148

11 1.07 2.10 1.03 051 6.101

12 0.60 1.98 1.38 0.30 6.079

13 0.79 2.00 121 0.39 6.216

14 1.06 2.15 1.09 0.49 6.118

15 0.90 1.98 1.08 0.45 6.082

16 0.91 1.87 0.96 0.49 6.055

17 0.93 2.00 1.07 0.46 6.038

18 0.87 1.99 1.12 0.44 6.140
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1% 1% 1% / pH
19 1.04 1.94 0.90 0.54 6.125
20 0.83 2.09 1.26 0.39 6.127
21 1.13 2.01 0.88 0.56 6.241
22 0.90 181 0.91 0.50 6.005
23 1.09 1.82 0.73 0.60 6.140
24 1.32 1.89 0.57 0.70 6.442
25 0.78 1.88 1.10 0.41 5.999
26 0.84 1.59 0.75 0.53 6.002
27 1.05 2.02 0.97 0.52 5.996
28 1.07 2.20 1.13 0.49 6.187
29 1.10 2.29 1.19 0.48 6.102
30 0.98 1.89 0.91 0.52 5.986
31 0.97 2.06 1.09 0.47 6.012
32 0.78 1.86 1.08 0.42 6.077
33 0.97 2.01 1.04 0.48 5.975
34 0.94 1.92 0.98 0.49 6.020
35 0.93 1.80 0.87 0.51 5.994
36 1.14 2.22 1.08 0.51 6.088
37 0.94 1.96 1.02 0.48 6.068
38 1.08 2.07 0.99 0.52 6.158
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Fig.1 Relationship between the smoke pH and the content of free nicotine
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Fig.2 Relationship between the smoke pH and the ratio of free

nicotine to total nicotine
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Table 2 The Correlation analysis parameters of the nicotine forms

and smoke pH

t P
5.230 0.534 9.790 0.000
X1 -0.031 0.254 -0.121 0.905
Xz 0.141 0.056 2.550 0.016
X3 0.171 0.273 0.628 0.534
X4 0.898 0.901 0.997 0.326
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Table 3 The results of variance analysis of the nicotine forms and

smoke pH
F p
4 0134 003350 4637  0.00442
33 0.239 0.007 23
37 0.373
y=5.23-0.031X;+0.14X,+0.17X3+0.90X4
(P 0.05) 0.007 23
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