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Table 8. Ranges of pH and nicotine concentration in smokeless tobacco
products sold in Massachusetts (USA) in 2003

Constituent

Chewing tobacco
(n=74)
Mean (range)

Dry snuff (n = 33)
Mean (range)

Moist snuff (n = 106)
Mean (range)

Moisture (%)

Nicotine (%, dry wt)
Nicotine {mg/g product)

228 (14.57-28.57)
1.22 (0.45-4.65)
9.9 (3.41-39.74)

8.2 (5.38-23.9)a
1.82 (1.14-2.69)
16.8 (10.48-24.84)

52.6 (21.58-55.77)b
2.58 (0.49-3.70)
12.6 (4.70-24.29)

pH 5.82 (5.07-6.91) 6.36 (5.50-7.61) 7.43 (5.41-8.38)

Unprotonated nicotine 0.11 (0.02-1.77) 0.71 (0.05-3.12) 3.52 (0.03-8.57)
{mg/g product)

From MDPH (2004)

a Two Swisher International products contained over 20% moisture.

b Four moist snuff brands contained 5.71-8.2% moisture and were therefore excluded from the

statistical analysis.
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HEpE 2 NI E LT, Z0—7"1 Te REBRAWE] LFHIiSILTH 523,
TERIDFED AEIZ DN TS TRDIEY . %< DREPAMENRRE SN TN D,

Table 3. Chemical agents identified in smokeless tob product:

Agent Type of tob Cor i IARC Monographs evaluation of Momographs
whare it has been (ng/g) carcinogenicity volume, year
detected In In IARC

anmals  humans  Group

Benzolsjoyrene NT. MS, DS, Mis >01-90 s I 1 Vol. 92 (in prep)

& ~Angelica lactone NT Present - - - -

B -Angelics lactors NT Prasent - - - =

Coumarin NT 600 L I 3 Vol. 77 (2000)

Ethyl carbamate (urathane) cr 310-37% s | 24 Vol. 96 (i prep)

Volathe aldehydos

Formaldehyde NT.MS. DS 1600-7400 s s ' Val. 88 (2006)

Acetaldehyde NT. MS. DS 1400-27 400 S I ] Vel 71 (1999)

Crotonaldehyds MS. DS 200-2400 I I 3 Vol. 63 (1995)
Volatie N-nitrosamines

N-Narosodimethylamine (NDMA) CT,MS ND-270 S I A Suppl 7 (1587)

N-Narosopyrrolidne (INPYR) CT, M5 ND-860 s ! 8 Suppl 7(1987)

N-Narascpiperidne (NPIP) CT.MS ND-110 S I 28 Sappl 7 (1987)

N-Narosomorphoine (NMOR) CT. M5 ND-6%0 S I i) Suppl 7(1987)

N-Narosodiethanolamine (NDELA) CT,MS 40-8800 S I B Vol. 77 (2000}
N-Netrosamwio acxds

N-Nitrososarcesing (NSAR) M5 ND-6300 s | 28 Suppl 7(1987)

3~(N-methyinitrosamino) propiorse acid (MNPA)  CT, MS 200-70 000 - - - -

4-(N-methyinitrogamino} butyne acid (MNBA) CT,.MS ND-17 500 - - - -

Nitr idine~4-carboxylic acid (NAzCA) CT,MS A-140 - - - -

Tobacco-specific N-nitrosamines (TSNA)

N" ~Ntresonormicoting (NNN) CT,MS 400-3 085 000 S - 5 Vol. 89
4-(Methyinitrosamino-1-{3-pyridyl- CT.MS ND-7 870 000 S - ] Vaol. 89
1-butanone (NNK)
A-(Methylnitrosamino)- 1-{3-pyridyl)-1- MS 007-22 9500 % - = Vol. 8%
butanol (NNAL)
N’ —Nitrosoanabasine (NAB) ST. MS Present-2 370 000 L I 3 Voi. 89

Invrganic compounds

Arsenio NT S00-900 L s 1 Suppl 7 (1987)

Nickel compounds ST, MS 180-2700 S S 1 Vo, 49 (1990)
Radioelements (pCiry

Polonium-210 NT.MS. DS 016-1.22 s I Vol. 78 (2001)

Urankum-235 MS 24 L | } b Vol. 78 (2001)

Uranum-238 MS 191 L I Vol. 78 (2001)

Berybum NA NA S S 1 Vol, 58 (1993)

Updated fromBhide et sl (1984a); Nair, UJ. et ol (1987). Idris ot ol (1091). Brunnemann & Holfmann (1992)

CT, chewing tobacco; DS, dry srwff, [ inadequate; L, imted ML, mishei; MS, moist snuff. NA, not avadable; ND, not d d; NT, natural tobacco,
S, sufficient: ST, smoking tobacco

a Conoentrations up to 119 000 ng/g in mishr (Nair, U.J. et al, 1887)

b Evalustion of intermally deposited o -particle—emittng radicnuchdes

(TARC Monographs 89, 2007)
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