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INTRODUCTION

Pyrethroids are pesticides with high insecticidal potential, however, they do not

degrade immediately after spraying and their persistent use can affect non-target

organisms and contaminate environment [1]. The biggest pollution is caused by the

agricultural sector since it uses pyrethroids on a regular basis and it in turn pollutes

terrestrial and aquatic environments and adversely affects living organisms [2].

Residues of pyrethroids such as permethrin, cypermethrin, and allethrin are detected

in the soil, so the pyrethroid-contaminated environment needs to be remedied

urgently. One of the potential solutions to the problem of pyrethroid decontamination

could be the use of microorganisms for the bioremediation, which is cost-effective

and ecological method of cleaning pesticide-contaminated soil. Microorganisms such

as Bacillus sp., Catellibacterium sp., Serratia marcescens and Acidomonas sp. are

reported to have the ability to break down ester-bond having pyrethroid pesticides

residues such as cypermethrin and allethrin [1,3], however, to date there is still a lack

of research made in the area of effective microbiological decontamination of our

environment from pyrethroids and their residues, thus our goal is identification and

analysis of microorganism and their enzymes that could have a potential to break

down pyrethroids.

METHODS

Microorganisms were isolated from a strawberry cultivation substrate obtained from

A. Juškos farm ("Audriaus Juškos ūkis") by serial dilutions method.

Screening of microorganisms was performed on LB, MEA and PDA agar plates

enriched with fatty substrates having ester-bond (1-2 % tributyrin or 1-2% olive oil

and rhodamine B).

LB plates enriched with tributyrin and olive oil were incubated at four different

temperatures: 20ºC, 30ºC, 37ºC and 55ºC in order to isolate different strains of

bacteria capable of hydrolyzing fatty substrates used for the screening. MEA and

PDA plates enriched with tributyrin or olive oil+rhodamine B were incubated at 26ºC.

Isolates with the highest esterolytic activity towards fatty substrates (most active

isolates) were further subjected for the identification. For that purpose, first, genomic

DNA (gDNA) of bacterial isolates was extracted using GeneJET Genomic DNA

Purification Kit (Thermo Fisher, Lithuania). For the isolation of fungal (yeast and

mold) gDNA, Quick-DNATM Fungal/Bacterial Miniprep Kit was used (Zymo Research,

USA). gDNA was visualized in 1% agarose gel under UV.

gDNA of each isolate was further used for the 16s rDNA PCR. 16S rDNA was

amplified by PCR using DreamTaq PCR MasterMix (Thermo Fisher, Lithuania) and

universal 27F and 1495R primers. Amplified genes of 16S rDNA were visualized in

1% agaroze gel under UV. Amplicons were purified using GeneJET PCR Purification

Kit and GeneJET Gel Extraction Kit (Thermo Fisher, Lithuania) where non-specific

products after 16S rDNA PCR were detected. Purified 16S rRNA gene products were

sequenced at METABION (Germany). Sequenced partial 16S rRNA genes were

further analyzed in NCBI BLAST.

RESULTS

CONCLUSION

In conclusion, during the screening of microorganisms isolated from the

substrate used for the cultivation of strawberries, 39 bacterial and fungal

cultures actively breaking down both, tributyrin and olive oil were detected.

Microorrganisms that are able to hydrolyze ester-bond having fatty substrates

can be potentially capable to break down other ester-bond containing

compounds such as pyrethroids, polyesters, etc. Detected microorganisms

were selected for identifiction by 16S rDNA analysis. Further, detected

isolates will be tested for the degradation of different pyrethroids.

CONTACT INFORMATION

ugne.rickeviciute@gmc.stud.vu.lt

REFERENCES

[1] Cycoń M, Piotrowska-Seget Z. Pyrethroid-Degrading Microorganisms and

Their Potential for the Bioremediation of Contaminated Soils: A Review.

Frontiers in Microbiology. 2016;7.

[2] Huang Y, Lin Z, Zhang W, et al. New Insights into the Microbial

Degradation of D-Cyphenothrin in Contaminated Water/Soil Environments.

Microorganisms. 2020;8(4).

[3] Bhatt P, Huang Y, Zhan H, Chen S. Insight Into Microbial Applications for

the Biodegradation of Pyrethroid Insecticides. Frontiers in Microbiology.

2019;10.

A total of 70 active isolates were isolated on

LB, MEA and PDA agar plates with

tributyrin, of which 58 were selected for

screening on LB, MEA and PDA agar plates

with olive oil and rhodamine B. Further, 39

isolates that were detected to be break-

down olive oil were selected for 16S rDNA

analysis (some examples of amplified 16S

rRNA genes from gDNAs of different

isolates is shown in Figure 2).

Of the 39 isolates, 7 bacterial cultures were

isolated on agar plates which were

incubated at 20ºC (psychrotolerant), 12

were isolated on agar plates incubated at

30ºC (mesophiles), 8 were isolated on agar

a

Screening of microorganisms on LB agar plates supplemente with tributyrin

and incubated at 55ºC did not result in detection of active microbial isolates.

plates incubated at 37ºC (mesophiles), total of 12 isolates appeared to be fungal (molds 

and yeast) since they were isolated on MEA and PDA plates which were incubated at 

26ºC. Some examples of isolates active towards tributyrin and olive oil are shown in
Figure 1. 

The results of the sequencing analysis by NCBI BLAST of the microorganisms

are shown in Figure 3. 


