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Calculation of Free Nicotine by Determination of pH and Nicotine
in Tobacco
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ABSTRACT : Characterizing nicotine delivery from tobacco products is important in the
understanding of their addictive potential. Most previous studies report total nicotine and have not
differentiated between nicotine in its protonated or free-base form. The amount of free nicotine
calculated by determining pH and nicotine contents. The pH and nicotine contents in smokeless
tobacco product, tobacco products and tobacco leaves were analyzed by Health Canada-Official
Method T-310 and CORESTA Recommended Method N°62. The content of free nicotine was
calculated according to the Henderson-Hasselbalch equation and the value of am(the fraction of
nicotine that is in the free base form) by using a pKa value of 8.02 for nicotine. The percentage
of free nicotine then was calculated by dividing the free nicotine content by total nicotine content.
The pH value and percentage of free nicotine ranged from 5.01 to 545 and 0.10% to 0.27% in cut
tobacco and 5.10 to 7.10 and 0.12% to 10.73% in tobacco leaves, respectively.
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Fig. 1. Three forms of nicotine.

Table 1. Nicotine, pH and free nicotine in smokeless tobacco products

Sample H Nicotine Free nicotine Free nicotine
P P (mg/g) (mg/g) %)
Hawken Wintergreen 5.08 4.601 0.005 0.11
Grizzly 8.35 10.036 6.838 68.13
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Table 2. Nicotine, pH and free nicotine in tobacco products

Sample oH Nicotine Free nicotine Free nicotine

(mg/g) (mg/g) (%)
One 5.44 16.501 0.043 0.26
Raison 5.30 16.288 0.031 0.19
Raison Menthol 5.20 17.172 0.026 0.15
Esse Light 5.13 15.451 0.020 0.13
Time 5.01 18.166 0.018 0.10
Time Menthol 5.15 18.344 0.025 0.13
This plus 5.18 16.199 0.023 0.14
Pine 5.23 22.029 0.036 0.16
Ky2R4F 5.51 18.646 0.057 0.31
Vogue One 5.30 18.842 0.036 0.19
Dunhill Light 545 18.073 0.049 0.27
Dunhill Light Menthol 5.39 16.166 0.038 0.23
L&M Mild 5.11 19.171 0.024 0.12
Marl Light 5.40 17.738 0.042 0.24
Mild Seven Light 5.38 19.651 0.045 0.23
Virginia Slim Light 5.35 18.811 0.040 0.21
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Table 3. Nicotine, pH and free nicotine in tobacco leaves

Sample 0 Nicotine Free nicotine | Free nicotine
b P (mg/g) (mg/g) (%)
AB3T 5.32 21.385 0.043 0.20
BI1T 5.42 24.707 0.062 0.25
Korea
C2wW 5.79 15.085 0.088 0.59
CD4TR 6.12 6.594 0.082 1.24
USA B3F 5.31 35.747 0.070 0.19
XB 7.10 10.382 1.114 10.73
Burley . LA 5.97 30.224 0.267 0.88
Malawi
CA 6.69 12.485 0.558 4,47
LB 6.04 23.961 0.248 1.04
MZ-BXB 6.64 10.613 0.425 4,00
M bi MZ-BLA 5.95 30.058 0.254 0.84
Z
orambidue MZ-BLB 5.98 26.126 0.236 0.90
MZ-BCA 6.47 12.326 0.338 2.74
AB30 5.47 27.380 0.077 0.28
B10 5.50 20.971 0.063 0.30
Korea
C2L 5.50 13.556 0.041 0.30
CDh4L 5.50 13.425 0.040 0.30
Leaf 1 5.36 23.278 0.051 0.22
Flue- USA Leaf 2 5.27 27.330 0.049 0.18
Cured Cutter 1 5.31 19.528 0.038 0.19
LUG 1 5.38 20.247 0.046 0.23
CKB4R 5.32 40.144 0.080 0.20
. CKC4R 5.40 15.119 0.036 0.24
China
CK1L 5.25 17.972 0.030 0.17
CB30R 5.31 29.802 0.058 0.19
Basma I/ 5.12 18.131 0.023 0.13
Greece Kaba Koulak 1V 5.45 6.049 0.016 0.27
Katerini IV 5.22 14.028 0.022 0.16
Oriental Samsun AG 5.23 11531 0.019 0.16
Turkey
Izmir CU 5.34 6.742 0.014 0.21
Macedonia Prilep AP 5.10 14.395 0.017 0.12

£ Z7Fske] free nicotine % IS F7lslch & gy, 714 ARE, o]z 2, niAlEYolit Z
X7 Aol skl g Z<F pH7F Fvkst EElE wlas) B Az shlEEolA] pH 545,
© 2 Rogers 5(1976)2 Williamson 5(1981)¢] free nicotine 0.27%E cthE Foll vl A e}
AR E B3t Askel Ao el Yow, L g oj=w|E7l pH 534, free

2e|fEZS] AL gelAa wianl FlulEel nicotine 0.21%Z E< vl&& A2 ohE
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