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Abstract

The decomposition of domestic effluent by mycoflaras investigated. The microbial load enumeratedtfe
period of 13 days, using standard microbiologieahhiques revealed the average total bacterialtdmiween
the range of 1.97 x £CFU/ml and 1.25 x 1GCFU/m, the total coliform count have a mean rabgeveen 1.29
x 10° CFU/ml and 0.56 x 1GCFU/mI while the total fungal count showed a meamge of 3.17 x 10CFU/ml to
2.14 x 16 CFU/ml. One hundred and twenty fungal isolates vedrined from the wastewater with the highest
occurred organism aSusarium moniliforme (19.2% occurrenceXpllowed by Fusarium oxysporium (14.2%)
and the least occurred organigkgpergillus versiculor (0.8%). The acidic pH and turbidity values obtdine
ranged from 3.41 - 5.98 and 1.63 - 1.79 respegtiv@hly 39 (32.5%) of the fungi isolates showedligbto
degrade lipids with varying potentials; of whichufo(10.3%) were grouped among high and slight jipisl
Among the lipolytic fungal isolate#\spergillus spp. showed the highest occurrence of 79.5%, faltbtoy 5.1%
occurrence oPenicillium spp., Fusarium spp. andRhizopus spp. whileAbsidia spp. andThermophillus spp.
showed the laeast occurrence (2.6%). It is sigmifichat fungi associated with oil-rich wastewatiso attribute
the potentials of degrading the lipid componergefages, an advantage in the treatment process.
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1. INTRODUCTION

Indiscriminate disposal of untreated wastewater eggtied from domestic households to the
environment is taken as normal thing in Nigeria é@aimi et al., 2011; Adeyemi, 2003). This attitude
consequently causes gradual depletion of biolodifealand health risks to the body of water (Odeyehsl.,
2011). Lipids (fats, oil and greases) are one efrtfajor components in a municipal and restaurastemater
which can cause severe environmental pollution.richil wastewaters were used to be treated phygjoahich
has proven ineffective especially when the fahigd dispersed form.

However biological treatment has been found tohgenbost efficient method for removing fat, oil and
grease by degrading them into miscible moleculede@miet al., 2010). The use of microorganisms for
treatment and bioremediation purposes have henee psven to afford a very efficient tool for puwiifg
contaminated effluents and natural water (GlazdrMikaido, 1995). The use of lipase enzymes prodilgeall
microorganisms is an alternative measures to stiliee problem, as they tend to catalyze the synshesi
hydrolysis of fat (Shabtai, 1991). Odeyeatial. (2013) recently reveal the potency of gener&Klebsiella,
Pseudomonas and Staphylococcus spp. in producing active lipolytic enzymes thatde to hydrolyze lipid
content of wastewater.

Likewise fungi are found in virtually every habitah the earth where organic materials exist, mspe@&ally
decay compounds in wastewater. They secrete wideties of enzymes such as cellulase, pectinagasdi
which assist them in degrading organic matters astewater. Various species of fungi involved in the
decomposition of wastewater include species Rifizopus, Aspergillus, Alternaria, Trichoderma and
Thermoactinomyces, which grow best at low pH level and optimal tengtere between 26 to 50C for
optimal biological activities (Maieet al., 2003). Hence this paper aimed at reporting i@tic potency of
some mycoflora associated with wastewater obtdired a restaurant in Ado-EKkiti, Ekiti State, Niggeri

2. MATERIALSAND METHODS

2.1 Sour ces and collection of wastewater samples

Wastewater samples were collected aseptically fdifferent sampling points including wash-hand
basin, dish washing and dish rinsing bowls of Fafegestaurant situated along the Ekiti State Satattroad,
Ado-Ekiti, Nigeria. The wastewater collected consafood remnants and cleaning soap solution. Thelks

were collected using sterile sampling bottle, kéeptice (250Ci10C) and transported to the Microbiology
laboratory of the Ekiti State University, Ado-Ekitntil when needed.
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2.2 Enumeration and identification of fungal loads
All samples collected from each of those outletsenmixed together to make up a volume of about
4liters, shunned and separated into 13 conicak flaish 250ml of the sample each. Each of these $amp
contained conical flasks was labeled accordingagsdf analysis day (0 - 12) which were kept urakmobic
condition throughout the days of experiments. $eafiltion of each of these samples was carried asit
described by Olutiolaet al. (1991) for the enumeration of total bacteriallifoom and fungal count using
Nutrient agar (NA), MacConkey agar and Potato Desdragar (PDA) respectively. The plates were ineuba
0

aerobically at 37C. After 48-72h of incubation, the colonies weraimigd using colony counter, after which
these colonies were purified by sub-culturing.

Each of the fungi growths on the plates were idiedtiand named based on comparison and similarities
in their documented morphological appearance iom@ance with Leslie and Summerel (2006).
2.3 Evaluation for lipolytic activity

The lipase-producing microorganisms among the tsdlanicrobial cells were further confirmed by
inoculating plates containing a sterile Tributyaigar (TBA) according to Odeyerdi al., (2013), and incubated
for 48-72 h. The lipolytic microbes were observedihg cleared zones around their growth. The cteaomes
were measure in millimeter.
2.4 Physicochemical analysis

About 5ml of concentrated HCI was added to 250miastewater sample and evaporated to 25ml. The
concentrate was transferred to a 5®atandard flask and diluted to the mark with distilde-ionized water
(APHA, 1995). The pH was measured with a KENT E02U pH-meter (Kent Industrial Measurement Limited,
Surrey, England) while turbidity was determined hwia colorimeter (MODEL 6025, JENWAY, UK) at
wavelength of 470nm (Okonkwe al., 2008).

3. RESULTSAND DISCUSSION

The microbiological and physicochemical analysesi@d out on the wastewater sample obtained frolagaam
restaurant, Ado-Ekiti, Ekiti State, is a reflectiohthe rate of contamination and the tendencysofaiting lipase
producing fungal isolates which could also be aaplh the treatment of the oil-rich wastewater gatesl from
homes and restaurants. The pH values obtained dabgaveen 3.41 and 5.98, which indicated an acidic
medium throughout the period of experiment. The tnaasdic pH (3.41) was however obtained on daylt® T
turbidity had slight decreasing values ranging leetwv 1.63 and 1.79 (Table 1). Microorganisms hawnbe
reported by Sherykt al., (1994) to fill their energy needs by catalyzithg oxidation of organic compounds
containing reduced carbon and nitrogen which reguthe concurrent reduction of electron acceptasx
reaction; these affects the pH of the wastewateis jUstifies the gradual reduction in pH valueseatved from
day 0 to day 3 with little hike towards day 6 whitlereafter decreased through the days of the enget. The
effect of degradation process in the wastewater eaee significant of the pH values as well astthbidity,
which showed decreasing value throughout the dbggperiment.

The average total bacterial and coliform countgeanfrom 1.97 x 10CFU/ml to 1.25 x 10CFU/ml and 1.29 x
10° CFU/mI to 0.56 x 10CFU/mI respectively. While the average total fungaiint showed a mean range of
3.17 x 16CFU/ml and 2.14 x 1@FU/ml (Table 1). The high value of microbial loatiserved is rather not
surprising as wastewater has been noted for higirolmial composition ranging from 100,000 - 1,000,00
microorganisms per millimeter (Prescett al., 2004). The high value obtained for microbial doaf the
wastewater samples could be attributed to foodislebntained in the wastewater which accumulatsjreg as
nutrient for organisms involve in microbial biodadation of the wastewater (Geomal., 2003). However, the
bacterial composition of this wastewater is an athge to achieving a favorable condition for hygzolg the
organic contents in the water according to Geet@é. (2003) who reported that aerobic and facultabiaeteria
majorly oxidize the organic matter in wastewaterstable and unobjectionable end products like nmetha
carbon dioxide and ammonia. This eventually enageiranaerobiosis as a prevailing condition in the
degradation of wastewater. The high microbial loeghecially the coliform, can therefore be attelouto the
presence of suspended/particulate solids (Msral., 2008). The result of microbial count got indesta
gradual increase for six days. This is in agreemétt the report of MohdKhairul (2008) that, micexbable to
degrade the contaminant increase in numbers whencomtaminant is present; when the contaminant is
degraded, the biodegradative population declines.
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Table1: pH, Turbidity and Microbial counts of restaurant wastewater samples

pH Turbidity TBC TCC TFC
Days 10° 107 10° 107 10° 10’

0 3.97 1.79 097 048 081 030 141 162
1 3.94 1.78 136 089 104 038 196 154
2 3.41 1.74 173 103 116 042 269 211
3 3.55 1.74 193 124 121 048 348 287
4 4.23 1.71 264 176 177 079 512  3.41
5 4.24 1.70 248 158 179 0.84 396 224
6 5.98 1.69 279 183 194 099 287 122
7 5.76 1.66 271 166 1.8 093 3.00 1.61
8 5.56 1.75 243 153 139 059 271 171
9 5.44 1.72 201 120 1.07 049 284 198
10 5.05 1.65 1.87 113 101 041 312 218
11 4.45 1.65 159 102 090 036 398 256
12 4.46 1.63 112 091 086 033 402 273

Keys: TBC- Total bacterial count
TCC- Total coliform count
TFC- Total fungal count

A total of 120 fungal isolates were obtained frdra tvastewater for the period of 13 days showinghibbest
percentage (12.5%) of the isolated organisms at3land the least (4.2%) isolated on day E@sarium

moniliforme appeared as the highest occurred isolate (19.f2M#gwed by Fusarium oxysporium (14.2%). The
least occurred organism waspergillus versiculor with just 0.8% occurrence. It could be deduced tha

utmost availability of organic content in the wasater occurred within day 0 and day 3, serving aisient

which results to increase in microbial load butresnutrient tends to decrease, the number of falsgi retards;
since to obtain energy and construct new cellwanmonents, organisms must have a supply of rawriast®r

nutrients (Prescottt al., 2004).

Only 39 (32.5%) of all the isolates showed the igbito produce this lipid-hydrolyzing
enzyme, although in a varying potentials. The degref potency of the enzyme produced by each afethe
isolates are enumerated by measuring (in milljlithe zones of clearance around each isolate. HOUB%) of
these lipase-producing fungi were highly lipolytigine (23.1%) were strongly lipolytic, 12 (30.8%kene
moderately lipolytic while 14 (35.9%) proved to bkghtly lipolytic (Table 3).Aspergillus spp. showed the
highest occurrence of 79.5%, followed by 5.1% ornee ofPenicillium spp.,Fusarium spp. andrhizopus spp.
while Absidia spp. andThermophillus spp. showed the least occurrence of just 2.6% €Trdpl The isolation of
lipase producing microorganisms capable of degratiihand oil in wastewater and their degradabiieieficy
in both single culture and mixed culture formulavdvdeen studied (Bhumibhamenhal., 2003). Isolation of
lipolytic fungi from these wastewater samples atemforms to Sharmat al., (2001) who stated that lipase
production by fungi are typically extracellular atmetrefore are relatively easy to recover afterfénmentation.
According to Halaet al. (2010); among the lipolytic microorganisms that are sigmifit in wastewater are
aerobic and anaerobic bacteria of the gen&seudomonas, Clostridium and also fungi of the genera;
Penicillium, Aspergillus, and Fusarium thus supporting the detected/isolated fungi asrd=gthnis research. This
is also supported by Sharnehal. (2001)in his statement that; many generaPRasicillium, Fusarium and
Rhizopus have been noted as producers of lipases with ddsiggroperties. However, this experiment has
revealed the ability obsidia corymbifera to degrade the lipid composition of oil-rich wastger.

152



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) J LN}
Vol.3, No.8, 2013 ||S E

Table 2: Percentage distribution of fungal isolates from restaur ant wastewater

§
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2 g g 2 g 3 g 8 E § E
= e = = = = = = = (2] = o o
= = S D 5 5 D 5 D a = 3 2
§ § o o) o o) o) o o _8 % '-vcs 5
0 1 1 1 1 - - 1 - - 1 - 1 1 8
1 2 2 1 1 1 - 1 - - 1 - 1 - 10
2 2 2 1 1 1 - 1 - - - - 1 1 10
3 2 2 1 1 1 1 1 1 2 1 1 1 15
4 2 2 1 1 1 - - - 1 1 1 1 1 12
5 - 3 1 1 - 2 - - - 2 - 2 - 11
6 2 1 1 1 - 1 - - - 1 1 - 1 9
7 1 1 1 1 - - - - 1 - 1 1 1 8
8 1 1 1 1 1 - - - - - - 1 1 7
9 1 2 - 1 - - - - - - 1 2 1 8
10 1 2 1 1 - 1 - - 1 - 1 - 8
11 1 3 1 1 1 - - - - 1 - 1 - 9
12 1 1 - 1 - - 1 - - 1 - - - 5
Total 17 23 11 13 6 4 6 1 2 11 5 13 8 120
0,
occﬁ)r(r);nce 142 192 9.2 108 50 33 50 0.8 1.6 9.2 10.8 4.8.7 100

Furthermore, it was observed from this research tha rate of occurrence of the lipolytic fungithe earlier
days were relatively higher than the later days tiould be assumed as a resultant effect of deerathe
availability of oil (lipid) content in the wastevet thus supporting the previous observations. Tisn
agreement with MohdKhairul (2008) that, microbepatde of degrading a particular substance incréase
numbers when the substance is present, meanwhitn wie substance is exhausted; the biodegradative
populations declines.

This work has however emphasized on the need fopgerand adequate treatment of wastewater,

which may involve multi-stage processes aimed dtieig or removing all organic matters/solids, iauis,
diseases-causing organisms, ensuring conservdtivater by re-usage of wastewater after treatmedtathers.
It also supports previous researches that hadaiddtection of microorganisms which could be eygdoin the
biological treatment (bioremediation) of oil-richastewater generating from our homes, kitchensauesnts,
farms and factories; without any hazardous prodiuet ensuring 0% threat to lives and the entiesphere).
Therefore the populace should be conscious of Iplessisk associated with discharging untreated evaster
into the water body. Hence when wastewater receivedequate treatment, the overall quality of tharlev
water-supply suffers.
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Table 3: Lipolytic activity of fungal isolates from restaur ant wastewater

SIN | solate codes Zone of clearance/ degradation (mm)
0.00-0.15 0.15-0.25 0.25-0.35 0.35 and above

1 A, - - 0.26 -
2 Ag - 0.18 - -
3 B, 0.11 - - -
4 Bs 0.13 - - -
5 B, 0.09 - - -
6 By 0.10 - - -
7 Big - - 0.27 -
8 C - 0.24 - -
9 G - 0.22 - -
10 G - - 0.33 -
11 G 0.12 - - -
12 G - - - 0.38
13 Dy 0.08 - - -
14 Dyg 0.14 - - -
15 Dy 0.11 - - -
16 Dy, - 0.23 - -
17 Dis 0.09 - - -
18 E - - - 0.37
19 B - - - 0.40
20 B - 0.21 - -
21 E - 0.19 - -
22 B - - 0.28 -
23 =9 - - 0.25 -
24 =P - 0.17 - -
25 Fs 0.13 - - -
26 R - - 0.26 -
27 F1 - - - 0.35
28 G - 0.19 - -
29 G - 0.22 - -
30 G 0.13 - - -
31 G 0.14 - - -
32 H 0.10 - - -
33 H, - - 0.27 -
34 N - - 0.28 -
35 N - 0.20 - -
36 Ko 0.11 - - -
37 K4 - 0.21 - -
38 Ly - - 0.29 -
39 Ms - 0.24 - -

Total Number 14 12 9 4

Keys: 0.00-0.15mm- slightly lipolytic 0.15-0.25mm- madtely lipolytic

Table 4: Distribution of lipolytic fungal isolatesin restaurant wastewater

0.25-0.35mm- strongly lipolytic 0.35mm andae- highly lipolytic

SIN | solates Number of isolates Frequency
1 Aspergillus spp. 31 79.5
2 Penicillium spp. 2 5.1
3 Fusarium spp. 2 5.1
4 Rhizopus spp. 2 5.1
5 Absidia spp. 1 2.6
6 Thermophillus spp. 1 2.6
Tot 39
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