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Context: The chemical composition and sources of organic fraction of atmospheric particles (PM) are still poorly 

understood, despite intense research efforts. A little-studied part concerns the impact of primary biogenic organic 

aerosols (PBOA) emissions, in particular those linked to emissions with microorganisms (fungi, bacteria). 

 

Objectives / scientific questions: The objectives of the program were to evaluate the contributions of these PBOA 

to PM organic matter and to try to discriminate the sources and the associated emissions processes. One main 

novelty of the program was to couple approaches in chemistry and microbiology. 

 

Main results:  

 Importance of the contribution of the sources associated with fungal spores 

 Role of the fungal spores and bacteria at modulating the Oxidative Potential of PM 

 Homogeneity of emission processes at the ca. 200 km scale 

 Role of the vegetation (more than the soil) as a source of polyol emissions 

 Development of a Metabarcoding method for studying the microbiome of atmospheric PM from filter 

samples 
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The Figure 1 (from Samaké et al., 2019a) shows the results obtained following the analysis by Positive Matrix 

Factorization on about 120 samples from each of 16 sampling sites in France. It gives the contribution of the 

source "Primary Biogenic Organic Aerosol" characterized by polyols in the PM10. We show that these polyols 

represent only 4-6% of the mass of organic matter from the source (left), and that the mass of organic matter of 

this factor represents about 10-20% on an annual average but between 10 and 40 % in summer of the mass of 

organic matter in atmospheric PM. 

 

The Figure 2 (from Samaké et al., submitted in 2020) shows the comparison of composition of sample types in an 

NMDS scaling order. NMDS distances are constructed from a Horn distance matrix of MOTU (metagenomic 

operational taxonomic unit) abundances for fungi (A) and bacteria (B), respectively. Datasets are rarefied at the 

same sequencing depth. The stress values indicate an adequate two-dimensional image of the sample 

distribution. Ellipses represent 95% confidence intervals for cluster centroids. The circular and triangular shapes 

highlight the samples of air PM10 respectively with the background and peak concentrations of the polyols. It 

shows that the microbiological communities measured on PM are much closer to those from the surrounding 

vegetation than to that of local soil, giving key information on the processes of emission to the atmosphere.  

 

Future of the project: 

Now that the importance (in terms of mass of the organic fraction, and of properties of the PM) is demonstrated, 

it would be interesting to try to include it in CTM (Chemistry-Transport Models) to improve our capabilities to 

model the OM fraction. Such a project is in discussion with a couple of modeling groups in France and Europe. 

Another direction would be to include these measurements in ice core samples, in order to get a better view of 

the evolution of the impact of PBOA on PM load in the past / distant past. Finally, many researches are still 

needed on the health impact of this PBOA fraction.  

An ANR proposal may be submitted in fall 2020.  
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