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fir Fm X & H Bioremediation of Mercury Contaminated Soil using Aspergillus
flavus strain KRP1
X % & £ A EER (1T /N S O 54 SF il
1T/ NI O 4 PO HEZ
A X% B B BN
TR NS SIS G o4 5
e moR  HEEdR kR

[ ARSI B DE ]

Heavy metal presence in agricultural soil might be caused by long use of fertilizer, pesticides, as well
as polluted water for irrigation. Mercury contamination in agricultural soil 1s generally due to application
of municipal wastewater and industrial effluent for crop irrigation. Those might drive to its absorption by
plant which is caused dangerous if it consumed by human or livestock. Fungi are known to tolerate and
detoxify metals by several mechanisms including valence transformation, extra and intraceflular
precipitation and active uptake in associated with the production of antibiotics, enzymes and organic acid
which is drive to future application for metal remediation from soil.

This research aims to observe the capability of filamentous fungi isolated from forest soil for
bioremediation of mercury contamination. Six fungal strains were selected based on their capability to grow
in 25 mg/L Hg?"-contaminated potato dextrose agar plates. Fungal strain KRP1 showed the highest ratio of
growth diameter, 0.831, thus was chosen for further observation. Identification based on colony and cell
morphology carried out by 185 rRNA analysis gave a 98% match to Aspergiftus flavus strain KRP1. The
fungal characteristics in mercury(Il) contamination such as range of optimum pH, optimum temperature
and tolerance level were 5.5-7 and 25-35 °C and 100 mg/L respectively. The concentration of mercury in
the media affected funga] growth during lag phases.

The fungal strain was also evaluated in vitro for the potential use in bioremediation of soil
contaminated with mercury through observation of the growth profile and the mercury concentration in
culture medium, The growth profiles of Aspergillus flavus strain KRP1 showed considerable growth in
culiure medium containing mercury. This result was supported by the decrease of mercury concentration
which indicates a utilization process for mercury and might have mechanism for utilization. The capability
of the fungal strain to remove the mercury(Il) contaminant was evaluated in 100 mL sterile 10 mg/L Hg?*-
contaminated potato dextrose broth media in 250 mL Erlenmeyer flasks inoculated with 10° spore/mL
fungal spore suspension and incubation at 30°C for 7 days. The mercury(I} utilization was observed for
flasks shaken in a 130 r/min orbital shaker (shaken) and non-shaken flasks (static) treatments. Flasks
containing contaminated media with no fungal spores were also provided as control. All treatments were
done in triplicate. The strain was able to remove 97.50% and 98.73% mercury from shaken and static
systems rtespectively. 4. flavus strain KRP1 seems to have potential use in bioremediation of aqueous

substrates containing mercury(I1) through a bio sorption mechanism.




Plants are originally known to have capability to uptake heavy metals from contaminated sites through
phytoremediation. This process is potentiaily noxious if the plant is a consumed plant because it will lead
to bio-magnification mainly in case of mercury contamination. The results showed that the presence of
mercury contaminant affected the total number of microbe yet tend to decrease the mercury contaminant
from soil. The presénce of plant itself is possible to remove mercury from soil as well as support the
microbial growth resulied that combination between plant and fungal augmentation perform better in
mercury removal from soil. In case of bioremediation, the selection of plant species is important either for

better remediating performance or avoiding bic-magnification of mercury on food chain.

[fa CEEMRDER]







