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Brazil nuts (Bertholletia excelsa Humb. and Bonpl.) are an important product of the Brazilian Amazon. Currently, its 
marketing is compromised by the high incidence of aflatoxins (AF). The most known naturally occurring AF are 
named AFB1, AFB2, AFG1, and AFG2. This study aimed to identify the potentially aflatoxigenic mycobiota 
associated with shelled Brazil nuts and with the shells, and  to determine which one of these fractions contributes to 
aflatoxins (AF) contamination, since that official method use integral Brazil nuts samples to AF test. Samples of 
Brazil nuts were collected from the agro forestry system production area in Amazonian rain forest, in Brazil. These 
samples were split in shells and shelled nuts, and the total count of Aspergillus spp. was analysed after sanitation 
(sodium hypochlorite 1% / 10 minutes) and without sanitation, by plating AFPA medium, for 7 days, at 25 °C. The 
isolates identified as Aspergillus section Flavi were plated in YES medium (5days at 25°C) for determination of the 
aflatoxigenic potential by agar plug technique. To analyze AF, 500 g samples were milled and were extracted with 
chloroform. The chromatographic analysis was performed by HPLC–FD system in an isocratic mode [Waters pump 
W600, Waters module autosampler W717, Fluoresce detector W2475 and column Waters X-Terra (4.6x150mm and 
5μm -- RP18)]. The mobile phase was water milli-Q/acetonitrile/methanol (600:150:150 v/v) and the injected volume 
was 5μL both to standards and samples. The average incidence of infection from Aspergillus spp. in sections  Flavi, 
 Nigri  and Circumdati were 48%, 8% and 1%, respectively. The sanitization treatment reduced the fungi counts. 
There were AF production by fungi isolated from both types of samples, 30% of the samples were positive for AFB1, 
AFB2, AFG1 and AFG2 and 23.8% produced AFB1, AFB2, and AFG1. Concerning the Brazil nuts AF analysis, it was 
observed that the concentration of AFB1 and AFG1 obtained were higher than AFB2 and AFG2. The AFB1 content  
was 35.281 and 1.782 μg/Kg in shelled Brazil nuts and shells, respectively. AFB2 and AFG2 were detected only in 
shelled samples.  The HPLC-FD presented limits of detection (LOD) and quantification (LQ) of 0.2  and 0.4 μg/kg, 
respectively. 
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N2O and N2 emissions from pasture soils differing in pH – does the linkage 
between the gas fluxes, denitrifying activity and size of the denitrifier 
community exist? 
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Denitrification is of environmental concern because, together with nitrification, it is the main biological process 
responsible for N2O emissions. N2O is a potent greenhouse gas and after some reactions in the stratosphere it can also 
cause the destruction of stratospheric ozone. Both, the amount of denitrification end products (N2O and N2) evolved, 
and the N2O/(N2O+N2) ratio, are important in understanding, predicting and mitigating N2O fluxes from soils. Soil 
pH is one of the most important factors influencing both denitrification and N2O production. In general, 
denitrification rate increases with increasing pH values, while the N2O/(N2O+N2) ratio decreases. This relationship 
has already been well characterized in laboratory experiments, but not verified in the field because of methodological 
limitations for in situ measurement of N2 emissions. Soil pH is also an important factor influencing denitrifier 
community composition, which can be an important driver of denitrification activity and N2O emissions. The 
objective of the present study was to explore the effect of changes in soil pH on in situ N2O and N2 emissions and on 
denitrifying enzyme activity. In addition, we also investigated whether differences in the N-gas fluxes could be 
related to the size of the microbial community possessing different denitrification genes. 

We established a field experiment situated in a grassland area in South Bohemia, Czech Republic, where we 
manipulated the soil pH. The field experiment consisted of three treatments which were repeatedly amended with 
KOH solution (alkaline soil), H2SO4 solution (acidic soil) or with water (pH-natural soil) over 10 months. At the site 
we determined field N2O and N2 emissions using 15N gas-flux method. Soil samples were collected for determination 
of denitrifying enzyme activity (DEA) and for quantification of the size of the denitrifying community by 
quantitative PCR of the narG, napA, nirS, nirK, nosZ denitrification genes. The total bacterial community was 
quantified using 16S rRNA as molecular marker. 

Manipulation of soil pH via the application of acid or alkali solutions resulted in a significant changes in the soil 
reaction: pH 5.5, 6.8 and 7.7 for the acidic, pH-natural and alkaline soils, respectively. DEA and N fluxes in situ were 
highest in the alkaline soil and lowest in the acidic soil, but we did not find any differences in N2O production or 
emissions between the pH treatments. On the other hand, the N2O/(N2O+N2) molar ratio was the highest in the acidic 
soil and the lowest in the alkaline soil. The total N-fluxes in situ significantly correlated to DEA and the 
N2O/(N2O+N2) ratio in the field was significantly correlated to the N2O/(N2O+N2) ratio calculated from the DEA 
assay. For all denitrification genes and the 16S rRNA gene, the highest gene copy numbers were observed in the pH-
natural soil. However, the abundance of none of the denitrification genes was correlated to total N-fluxes in situ and 
only the abundance of the nirS gene was correlated to DEA. The N2O/(N2O+N2) ratio was negatively correlated to 
the abundance of nirS, napA and narG genes and also to the nirS/16S rRNA, narG/16S rRNA and napA/16S rRNA 
ratios. We found a positive correlation between the nirS/16S rRNA ratio and soil pH. However, we did not find any 
negative correlation between the proportion of denitrifiers possessing the nosZ gene and the N2O/(N2O+N2) ratio. 

To conclude, our results indicate that manipulation of soil pH affected the N2O/(N2O+N2) ratio, which increased with 
decreasing pH due to changes in total denitrification activity but not in N2O production. We also showed that 
denitrification activity and N2O production measured under laboratory conditions were correlated with N-fluxes in 
situ and therefore could reflect treatment differences in the field. The size of denitrifying community was uncoupled 
to in situ N-fluxes but the denitrifying enzyme activity was significantly correlated to the number of NirS-denitrifiers. 
We also found a relationship between the narG, napA and nirS gene copy numbers and the N2O/(N2O+N2) ratio, 
which remains to be explored. However, in this study, the proportion of denitrifiers capable to reduce the N2O did not 
seem to have a role in determining the N2O/(N2O+N2) ratio. It is crucial in future studies to continue to bridge the gap 
between studies of denitrifier ecology and of N-fluxes for a comprehensive understanding of the role of denitrifier 
community ecology in determining not only total denitrification rates but also the nature of the denitrification end 
products. This work was supported by the research grants AV0Z60660521, MSM 6007665801, LC 06066 and 
IAA600660605, and by the Barrande Programme 2-07-26. 
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