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ABSTRACT

Mycological investigation was carried out on sangples from different parts of Ado EKkiti, includitagnds with
heavy spillage of used engine oil. The isolatedgifnom soil samples were tested for lead toleramcel
biosorption. Fungal lead tolerance was determine&@0 — 2000ppm, while lead biosorption was deteediat a
concentration of 1000ppm with varied pH of 5, 7 &dFungi isolated from engine oil contaminatedissnments
include Aspergillus flavus, Penicillium chrysogenumenicilium oxalicum, Aspergillus tamari, Fusarium
oxysporum and Penicilium citrinium, while from s@ibt contaminated with engine oil, Aspergillus tama
Aspergillus terreus, Penicillium chrysogenum, TddbBrma hazarnium, Fusarium compacticum, Fusarium
oxysporum, and Penicillium oxalicum were isolatédl the fungal isolates were resistant to lead up &
concentration of 2g/litre. The result of biosorptivaried from species to species and was pH depént¢hile
extreme pH favoured some of the fungal isolatepewyilus tamari and Penicillium oxalicum showedttbe
adsorption at neutral pH i.e. pH 7, while lead hisarption increased with pH in the case of P. coggum. At
pH 5 and 7 Aspergillus tamari recorded the highedsorption of 97.2 and 97.1% respectively, whilelt9 P.
chrysogenum showed the highest adsorption of 98%.
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INTRODUCTION

Heavy metals are the major inorganic contaminamssegmt in effluents from industries such as mining,
electroplating, battery, refineries, etc. Undertaier environmental conditions, metals may accuneutat toxic
levels and cause ecological damage [1].

Heavy metals released into the environment by imidisactivities are non-biodegradable, and so teEngersist

indefinitely, circulating and eventually accumuteatithroughout the food chain, becoming a seriousathto the

environment. Waste water from industries such astelplating, plastic and paint manufacturing, doadtery

contain heavy metals such as lead and cadmiumhwtinen discharged into water bodies poses a settioeat to

aquatic life. It has thus been discovered thatrrdiamping is not a proper disposal technique go#ed a serious
health risk to both aquatic organisms and organishish depend on the aquatic organisms, especraly [1].

Of the important metals, mercury, lead, cadmiureeic and chromium (VI) are regarded as toxic; wagr others,
such as copper, nickel, cobalt and zinc are naigi€, but their extensive usage and increasinglgein the

15
Pelagia Research Library



Okiki P. A. et al Euro. J. Exp. Bio., 2015, 5(9):15-19

environment are of serious concerns [2,3,4]. Sore&als cause physical discomfort while others maysedife-
threatening illnesses, damage to vital body systerther damage.

Microorganisms are generally the first to be affdcby the discharges of heavy metals into the enwient.

Microbial ecosystem can drastically alter the fate¢he metal entering into aquatic or soil envir@mts. Bacteria
such as cyanobacteria and fungi alter the formcotiomence of metal through methylation, chelatmymplexation
catalysis or adsorption affecting their bio-avaiihand movement in the food chain. Many typesyeést, fungi,
algae, bacteria and some aquatic plants have lepemted to have the capacity to concentrate métats dilute

aqueous solutions and to accumulate them insidedhestructure. [5,6,7]. Biosorption process ircrobrganisms
can be affected by some environmental factors ssschH and temperature of the environment, the aattithe

contaminants and the biomas concentration [8,9]

The study was aimed at unraveling the potential&dijenous fungi in adsorption of heavy metalsngidead as
case study, thereby contributing to bioremediatibthe environment.

MATERIALS AND METHODS

Collection of soil samples
The soil samples were collected using auger froffergint locations within mechanic workshops thatl theavy
spillage of used engine oil, as well as uncontateth&allow lands using auger.

Isolation of fungi

Serial dilutions were carried out on soil sampled aml of each was cultured on potato dextrose ageag pour
plate techniques. The plates were incubated at teamperature for 3 to 5 days until fungi growthsevebserved.
Subculturing was done several times until pure ffis@jates were obtained.

Determination of heavy metal resistant fungi isetat
The fungal isolates were inoculated potato dextegse plates impregnated with lead concentratidériz)0, 1000,
1500 and 2000mg/L; incubated at room temperatur8-fodays.

Biosorption at 1g/l concentrationand at differetd p

Growth conditions were optimized at three differphk (5 which is acidic, 7 neutral, and 9 alkalin®@ne gramme
of lead metal salt was added to 1000ml of potatdrdse broth contained in a three volumetric flagkd the pH
were adjusted to pH of 5, 7 and 9 respectively.ofume of 100ml of each pH was dispensed into a 25@mical

flask. One gramme of the mycelium of each fungalkites was inoculated into each conical flasksaiairtg heavy
metal salt (lead) at the varied pH under sterileditions for 3-4 days in an orbital shaker (100r@n28c.

The supernatant with free residual metal was obthlny centrifugation at 3000rpm for 15minutes andds also
filtered to remove the remaining particle that waa$ removed by centrifugation. The concentratiormetal in the
supernatant was determined using an Atomic absergpectrophotometer, Perkin ElImer analyst 300.

Data evaluation
The biosorption capacity was calculated as follows:
%R = ---m-mmemeo- X 100%
%R is percentage of the metal adsorb€dis the initial concentration of the metal in the swaot(ppm),Cf is the
final concentration of the metal in the solutiopifp [10,11].
Statistical analysis

Pairedt test was used to test for significant differencdhie distribution of organisms along gender, usSRsS
16.0 window.
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RESULTS AND DISCUSSION

Fungi isolated from engine oil contaminated envments includeAspergillus flavus, Penicillium chrysogenum,
Penicilium oxalicum, Aspergillus tamari, Fusariunxysporumand Penicilium citrinium while from soil not
contaminated engine oilAspergillus tamari, Aspergillus terreus, Penicitiiu chrysogenum, Trichoderma
hazarnium, Fusarium compacticum, Fusariurysporum,and Penicillium oalicum were isolated (Figure 1). All
the fungal isolates were tolerant to lead up torecentration of 2g/litre.

m Oil contaminated soil

B Uncontaminated soil
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Figure 1: Fungal isolates from engine oil contamin@d and uncontaminated soil

Frequency (%)

Fungal Isolates

The seven fungal species used for biosorption ad laet concentration of 1000ppm with varied pH off5& 9,
showed variations in adsorption of lead (FigureT2)e result of biosorption varies from speciesgecses and its
pH dependent. While the extreme pH of 5 and 9 fawmne fungal isolates such &sflavus, T. hazarniurandF.
oxysporum Aspergillus tamariand Penicillium oxalicumshowed better adsorption at neutral pH, and lead
bioadsorption increases with pH in casdPothryseogenunit pH 5 and 7Aspergillus tamarrecorded the highest
adsorption of 97.2 and 97.1% respectively, whil@ldt9 P. chryseogenunthe highest adsorption of 98%. There
was no significant difference in variation of fuhgalsorption of lead with pH, p=0.187 and p=0.608 fungal
isolates from engine-oil contaminated and uncontated soil respectively.

Fungi constitute a high proportion of the microbidmass in soil and contribute significantly toatg metal
dynamics in soil. Fungal biosorption of heavy metedries from species to species and also dependefaictors
such as biosorbent size, metal solution conceatratiolution pH, shaking time and ionic concentrafil 2]. All the
fungal isolates used for the study, were effedtiMeiosorption of lead.

Earlier studies have found non —living biomassAepergillus flavugo absorb more than 80% zinc from aqueous
solution [13,14].Goomes and coworkers [15] reported that the bionwdsaAspergillus terreusand Penicillum
chrysogenumvere very effective in accumulating heavy metalsst especially zinc and lead.
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Figure 2: Lead adsorption of fungal isolates fromA) soil contaminated with engine oil and (B) uncorgminated soil
CONCLUSION

Based on the observation made in the present diuihg biomass of fungi, having the capabilityrofiltiplication
within an ecosystem, could be effectively usedaimdl reclamation of soil contaminated with heavyahet
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