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Introduction

Primary sugars have been identified as constituents of the particulate matter at trop-
ical (e.g. Decesari et al., 2006) as well as in samples from temperate climates (e.g.
Carvalho et al., 2003). The major primary saccharides glucose and fructose have been
related with the natural background aerosol in the Amazonian forest (Graham et al.,
2002), and it was suggested that their predominance in the coarse fraction was linked
with the primary biological aerosol particles (PBAPs) (Graham et al., 2004), such as
pollen grains, fern spores, bacteria, viruses, fungal spores, fragments and excretions
of plants and animals. Simoneit et al. (2004) proposed soil biota, through the resus-
pension of soil dust, as the source for primary sugars.

Experimental

Aerosol samples were collected at six different sampling sites forming a West-East
transect across Europe for two years. Three are low altitude sites: the Azores (oceanic
background), Aveiro (Portuguese coast, rural site with maritime influence), and K-
puszta (rural continental site in the central European plain). Three are high level sites:
Puy de Dôme (continental background mountain site, France), Schauinsland (rural
mountain site, Germany) and Sonnblick (continental background mountain site). Glu-
cose, fructose and levoglucosan, a tracer for biomass burning, present in the monthly
pools of sample aliquots, were analysed using a technique optimized for the determi-
nation of saccharidic compounds in atmospheric aerosols (Caseiro et al., 2007).



Results and discussion

Glucose followed an annual cycle, with higher concentrations in the warm season
and lower in the colder months. The ecosystem’s aerosol production was the major
driving force of the cycle at the high-level sites. At Aveiro, higher glucose concentra-
tions in winter than in summer originated with the emissions due to biomass burning.
Though showing a different annual pattern, K-puszta also exhibits an annual cycle
influenced by biomass burning during winter. At that site, soil dust resuspension was
also a source of particulate primary sugars. Thus, continental sites show a large warm
season biological contribution, while oceanic sites do not, and low level sites show a
winter biomass burning contribution, whereas mountain sites do not.

For the low altitude sites where biomass burning was identified as a winter source of
primary sugars, it was possible to calculate a glucose emission factor from biomass
burning. This was done relating glucose and levoglucosan. In that fashion, an emis-
sion factor range of 2.5×10−3 - 5.4×10−3 ng Glucose/ng PM2.5 at Aveiro and of
1.1×10−3 - 7.7×10−3 ng Glucose/ng PM2 at K-puszta were calculated. For the other
four sites, the methodology used was not applicable, either because its assumptions
were inappropriate or because the biomass burned at those sites was not quantitatively
significant and/or different in its emissions so that the methodology could not be ap-
plied.

Except for Aveiro where the biomass burning contribution to the PM load was most
stressed, fructose concentrations were in phase with glucose. Fructose levels confirm
that the biological aerosol has a greater contribution to the global aerosol budget in
continental sites, being not so important in maritime sites.
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