
INTRODUCTION:

Debate about the health implications of smokeless tobacco product (STP) use has led to 
considerable interest in characterising their levels of carcinogenic components, including 
polycyclic aromatic hydrocarbons (PAHs). A recent study (reported: ACS 240, poster 15710, 
August 2010) examined PAH levels in the major STP categories consumed in the US & Sweden.

Significant differences were found in the total and individual PAH concentrations in the different 
STP styles.  Substantially higher levels of total and most individual PAHs (10-60 fold) were 
found in moist and dry snuff and soft pellets than in other STP styles. 

Historically, investigators have postulated that the relatively high levels of PAHs in moist and 
dry snuff products are due to incorporation of tobaccos dried using wood smoke, based 
on anecdotal evidence.  However, this has not been confirmed by scientific investigation, and in 
addition no explanation is available for the presence of lower levels of PAHs in other types 
of STP. 

Different combustion sources have been shown to produce PAHs with different relative yields. In 
an attempt to identify the sources of PAHs in STPs more clearly, we have compared the 
ratios of PAHs measured in this study to literature values for different sources.  
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SMOKELESS TOBACCO PRODUCTS:

70 smokeless tobacco products were sampled from the US and Swedish markets in 2008,
covering the major STP categories. The products sampled represented 85-90% of the markets
for the major STP categories in both countries.

ANALYSIS APPROACH:
Historically, a number of diagnostic ratios of PAHs have been widely used for source apportionment purposes in air, water and miscellaneous contamination studies. These values were compared to ratios
calculated from measured PAH values in the present study to identify potential sources of PAH contamination in STPs. Principle component analysis was also conducted on three ratio values.

CONCLUSIONS:
Ratio analysis of PAHs in STPs supports the view that use of fire-cured tobaccos is the major source of PAHs in the US snuffs and soft pellet products. Data analysis also points to mixed petrogenic and
biomass combustion sources as the sources of low levels of PAHs in chewing tobaccos, plug, hard pellet and snus products.

This is the first time that the sources of PAH contamination in STPs have been established on a scientific basis, and this approach therefore provides a valuable forensic tool for understanding PAH
contamination of tobacco products in general.
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PAHs MEASURED:

Two ring PAHs: Naphthalene 1-methylnaphthalene 2-methylnaphthalene

Three ring PAHs: Acenaphthylene Acenaphthene Fluorene Phenanthrene Anthracene

Four ring PAHs: Fluoranthene Pyrene Benzo[a]anthracene , Chrysene

Five ring PAHs: Benzo(b)fluoranthene Benzo[k]fluoranthene Benzo[j]fluoranthene Benzo[e]pyrene Benzo[a]pyrene Perylene Dibenz[a,h]anthracene

Six ring PAHs:: Indeno[1,2,3-cd]pyrene                Benzo[ghi]perylene             
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MEASUREMENT METHODOLOGY: 

Analytical techniques are described in the Open Access Article 

“Polycyclic aromatic hydrocarbons in US and Swedish smokeless tobacco products”, Chemistry 
Central, Accepted for Publication, 2013.

RESULTS:
The ratios anthracene/(anthracene+phenanthrene), benzo[a]anthracene/(benzo[a]anthracene+chrysene) and fluoranthrene/(fluoranthrene+pyrene) each showed distinct differences between high PAH
containing STP product styles and the group of lower PAH containing STP product styles, and pointed to source differences between the two STP groupings. The ratio benzo[b]fluoranthene/benzo-
[a]pyrene showed coal to be an unimportance source of PAH contamination in these STPs. The sources of PAH contamination in STPs were identified most clearly by the ratios shown in the figures below.
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