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In the conventional agricultural practices, pesticides are
used as a part of an integrated plant protection scheme. The
aim of this study was to conduct the fermentation process in
four plant matrices (lens, chickpea, pea, and soybean) using
B. subtilis in controlled conditions and then to determine the
residue content for two pesticides depending on the
fermentation length.

Pesticide content analysis

The pesticide residue content in fermented seeds was assessed
with the QuEChERS multiresidue method, combined with gas
chromatography coupled with tandem mass spectrometry (GC-
MS/MS) [2].
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Fig. 4. Degradation of clomazone and azoxystrobin in fermented samples.
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Plant products (seeds)

Selection, washing and filling of 
glass containers

Soaking in a fresh water for 12-16 hours

Boiling and sterilization at 126°C for
1.5 hours

Introducing Bacillus subtilis diluted in the 
production medium + introducting of pesticide 

solutions into the prepared seeds

Incubation of seeds under controlled conditions 
(37°C and 75% humidity) for 312 hours

Sampling every 24 hours

Maturating and cooling (in 4°C for 7 days)

Finished products

Fig. 1. A diagram presenting preparation and fermentation of plant products by 
Bacillus. subtilis [1].

Fermentation products

Fig. 3. Clomazone (herbicide 
used for the control of broad-leaved
weeds and grasses in a range of
crops)

Fig. 2 Azoxystrobin (a post-
emergence broad spectrum 
strobilurin fungicide used mainly 
for cereals)

Fermentation with Bacillus subtilis can effectively and
significantly reduce pesticides contamination in legumes
(soybeans, peas, lens, and chickpea). The conducted
experiments demonstrated its ability to achieve a significant
reduction in concentration of two pesticides, azoxystrobin
and clomazone, with the fermentation progress. The most
intense degradation occurred during first hours of the
process.

CONCLUSIONS
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