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Abstract: 

 Adverse impacts of paints effluents from industries improperly disposed into the environment caused pollution, a lot of 

carcinogenic, mutagenic, physiological alterations resulting in debilitating health effects on humans. The study was aimed 

at the effects of seasonal variations on soil microorganisms’ dominant at paint effluent disposal sites in lagos. A total of one 
hundred soil samples each were collected at different seasons of the disposal sites of two paint companies and analysed using 

standard microbiological methods. Results obtained shows paint effluents caused a significant decrease (p≤0.05) in the 

population of the microbial groups studied in the different seasons. Total heterotrophic bacterial population decreased from 

7.7x108±0.19 to 6.4x107±0.01 in the dry season, and 5.3x108±0.08 to 6.5x107±0.15 during the rainy season. A total of 

eleven bacterial and eight fungal genera were identified. The identified bacterial genera included Bacillus, Pseudomonas, 

Staphylococcus, Micrococcus, Serratia, Arthrobacter., Aeromonas, Citrobacter, Alcaligenes, Flavobacterium, and 

Enterobacter.  The fungal genera included Aspergillus, Penicillium, Fusarium, Mucor, Rhodotorula, Cladosporium, 
Trichophyton, and Geotricum. The most predominant bacteria and fungi were Bacillus (30.0%) and Pseudomonas (16,7%) 

species and Aspergillus (38.5%) species respectively.  This study has confirmed the presence of different microbial species 
associated with acrylic paint-impacted sites. It, therefore, suggests that improvement of antimicrobial additives of paints may 

be a promising approach to reduce contamination. 
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I.           INTRODUCTION 

With the growing population of Nigeria and the associated 

anthropogenic activities, there has been a great upsurge in the 

unabated release of toxic chemicals into the environment in the 

form of acrylic-based paints from effluent discharge by paint 

manufacturing industries, wash-offs from painted buildings and 

indiscriminate disposal of paints by individuals. These waste 

materials including solid and liquid wastes and volatile organic 

gases produced in the industries are being continuously released 

into the environment without or, in few cases with, partial 

detoxification treatment; and they affect the basic 

environmental components such as, soil, water and air 

(Hossain, 2004). 

The gradual build-up of toxic compounds within the 

environment has been linked to dire health consequences in the 

form of eco-toxicity of sites, affecting flora and fauna, 

bioaccumulation, carcinogenicity and debilitating health effects 

on humans (Mendell, 2007). More so, with the economic status 

of the country there is a difficulty in expending resources on 

costly remediation techniques to reduce the impacts of toxic 

compounds on the ecosystem, thus calling for uniquely efficient 

and cost-effective means for remediation.  

Many of the components of paints are biodegradable, and so are 

the additives (Ravikumar et al., 2012). Given the wide range of 

organic and inorganic molecules that are present in paints, 

determining the mechanism of microbial damage of paint and 

paint effluent is rather difficult. Such difficulty resides in the 

fact that the chemical compositions of paints vary considerably 

and, at times, they require expensive analytic techniques. 

Microorganisms and their activities can degrade water-based 

house paints and this can reduce the shelf-life of the paints 

(Okunye, 2013; Maduka, 2019). 

Different types of microorganisms may grow on such substrates 

(paints) provided favourable environmental conditions 

(humidity, temperature, light and pH) are met (Dhawan and 

Agrawal 1986). Although an impressive number of publications 

report that from damaged paints it is possible to isolate a wide 

range of microorganisms, with very few exceptions, no 

attempts have been made on the effects of seasonal variations 

on the soil microorganisms in locations polluted by acrylic 

paints. 

II. MATERIALS AND METHODS 

Description of Study Area  

Lagos State is located on the south-western part of Nigeria on 

the narrow coastal flood plain of the Bight of Benin. It lies 

between approximately longitude 2o 42ʹ E and 3o 22ʹ E and 

between latitude 6o 22ʹ N and 6o 42ʹ N. It is bounded in the 

North and East by Ogun State of Nigeria, in the West by the 

Republic of Benin, and in the South by the Atlantic Ocean. It 

has five administrative divisions of Ikeja, Badagry, Ikorodu, 

Lagos Island and Epe. Territorially, Lagos State encompasses 

an area of 358,862 hectares (or 3,577 sq. km) which is about 0.4 

percent of the total land area of Nigeria. 
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Sample Collection 

The sampling locations were paint effluents sites around the 

production unit of two well-known factories in Ikorodu and 

Ikeja respectively. Composite soil samples were aseptically 

collected during the dry (December – March) and rainy (April 

– October) seasons using sterile soil auger to a depth of 0 – 30 

cm and stored in sterile aluminium foils.   

A total of 100 soil samples comprising 25 samples from the soil 

where paint effluents have been discharged for about two 

months, 25 samples from soil where paint effluents have been 

discharged for about one year, 25 samples from soil of 

abandoned paint effluents discharge site (4 years and above), 

samples from nearby soil twenty meters away from the paint 

effluents dump site) were collected and analyzed for their 

microbial content. Swab samples of fresh and old paint 

effluents were also collected and analyzed for their microbial 

content.  

Information about how long each of the paint effluents sites has 

been used was obtained from the paint industry. The composite 

contaminated soil samples from each sampling area were taken 

to the laboratory in sterile aluminum foils and analysed within 

24 hours of collection (Ibe et al., 2014). 

 

Media Conditions 

Mineral salt medium (MSM) used comprised the following: 

distilled water (1 L), trace element mixture (5 mL), NH4NO3 

(1.0 g), CaCl2 (0.02 g), Mg2SO4 (0.05 g), K2HPO4 (1.0 g), 

and KH2PO4 (1.0 g). The mixture of trace elements (pH 7.0) 

comprised the following: CaCl2 (2 mg/L), FeCl3·6H2O (50 

mg/L), MnCl2·4H2O (0.5 mg/L), ZnSO4·7H2O (10 mg/L), and 

CuSO4 (0.5 mg/L). To produce the solid medium, bacterial agar 

(20 g/L) was added to the MSM. All the media were autoclaved 

at 121oC for 30 min. A rotary shaker was used to incubate the 

liquid culture at 170 rpm. All the microbial cultures were 

incubated at 30oC (Xiumei et al., 2018). 

 

Isolation and Selection of Paint-Degrading Bacteria 

The method as described by Xiumei et al., (2018) was adopted. 

Ten grams (10 g) of contaminated soil sample was soaked in 

250-mL conical flask containing sterile water (100 ml). After 

adequate shaking and blending, the flask was allowed to stand 

for 20 min, and the supernatant (10 mL) was extracted, added 

into MSM (100 mL) containing 0.5% (w/v) paint effluent as the 

only energy and carbon source, and incubated in a rotary shaker 

for 7 days at 30oC and 170 rpm. Subsequently, the supernatant 

(10 mL) was again extracted and cultured into fresh medium 

containing 1.0% (w/v) paint effluent. After a series of three 

further subcultures, the paint effluent content was increased by 

a 0.5-g gradient. Then, ten-fold serial dilution was performed 

with 1 ml of the liquid culture to a concentration of 10-7, and 

100 mL of the dilution aliquots were inoculated onto MSM 

plates and incubated at 30oC. After 48 h of incubation, colonies 

with phenotypic differences were isolated by streaking onto 

fresh MSM plates, and then transferred into fresh medium. This 

procedure was repeated until colonies that showed obvious 

tendency to grow were obtained. These colonies were 

transferred into fresh MSM and then stored on Luria–Bertani 

(LB) agar slant in a fridge at -20oC (Cappello et al., 2012). 

 

 

Identification of Paint Effluent-Degrading Bacteria 

The method as described by Xiumei et al., (2018) was adopted. 

Optical microscopy was used to examine the morphological 

properties of the isolated colonies after incubation for 24–48 h 

on LB agar slant. Subsequently, systematic analysis of the 

isolated strains was conducted based on physiological and 

biochemical characteristics in accordance with Bergey’s 

Manual for Determinative Bacteriology and related studies 

(Holt et al., 1998; Mulet et al., 2018). 

 

III. RESULTS 

The microbial counts of the soils where paint effluents have been 

discharged for periods ranging from    less than two months to 

above four years and the nearby soils which served as the control 

are presented in Table 1. The types and frequency of isolation of 

each of the microbial flora from soils where paint effluents were 

discharged over a period of time and in relation to the number of 

soil samples examined are shown in Table 2. 

 

Table 1: Effects of Paint Effluents on Microbial Load 

(Cfu/G) of Soil In Different Seasons 

 

 

 

 

 

 

Table 2: Frequency of Microbial Isolates from Soils at 
Paint Effluent Sites 
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IV. DISCUSSION 

Effects of paints effluent on soil microorganisms at different 

seasons were investigated. In this study, there was significant 

difference (p≤0.05) in the population of the bacterial groups in 

the paint effluent-impacted soil when compared to the control 

(Table1). The control had higher numbers of microorganisms 

than the impacted soil, indicating that paint effluent may reduce 

the survival rates of the microorganisms. Although paint 

effluent contains metabolizable nutrients, the high 

concentrations of paint effluent at the dump site, together with 

excess water can suppress the growth of the organism (Ibe et 

al., 2014). The excessive moisture may have created anaerobic 

conditions (Nwaugo et al., 2008).  

The results of the study showed that soils where paint effluents 

were freshly discharged have very lower microbial populations 

and diversity (Tables 1). However, it was also observed that as 

the paint effluent site gets dried over a prolonged period, 

microbial numbers and diversity in the affected soils increased. 

The fresh paint effluent discharged may have affected the soil 

microflora as the nearby soils which were used as control did 

not show such drops in microbial number and diversity. These 

findings are in agreement with the works of Orji et al. (2006) 

who reported that acclimatization and adaptation could be 

responsible for increased microbial presence in soils where 

effluents were dumped over a long period of time. Paint 

effluents are rich in organic matter. The microorganisms can 

degrade the organic contents, thus producing more nutritionally 

enriched microenvironment. According to Public Library of 

Science (2018) paint effluents provide a perfect environment 

for conquering microbes, increases the possibility of microbial 

degradation. The characterization of the microbial flora present 

on paints has been limited to selected groups of microorganisms 

rather than to all types of microorganisms that might be present 

on a given substrate. Microbial soil inhabitants vary 

significantly depending on the environment (Dhawan and 

Agrawal 1986). In this study, there were variations of 

microorganisms isolated, and these included: Bacillus spp., 

Pseudomonas spp., Staphylococcus spp., Micrococcus spp, 

Serratiaspp,Arthrobacter spp., Aeromonas spp., Cirobacter 

spp., Alcaligenes spp., Flavobacterium spp., Enterobacter spp. 

and Micrococcus spp. The following fungi were also isolated 

from the dump sites at different seasons (dry and wet): 

Aspergillus spp, Penicillium spp, Fusarium spp, Mucor spp, 

Rhodotorula spp, Cladosporium spp, Trichophyton spp, and 

Geotricum spp. Some of the bacterial genera had been reported 

to possess versatile enzymatic machinery needed for organic 

and inorganic matter bioremediation (Woappi, et al., 2013). 

According to previous studies by Ogbulie and Obiajuru (2004) 

and Ugbogu et al. (2017), various bacterial genera were isolated 

from paints. These included Pseudomonas, Bacillus, 

Micrococcus, Staphylococcus, Enterobacter, and Streptomyces. 

They also isolated fungal genera such as Rhizopus, Penicillium, 

Cladosporium, Aspergillus, Alternaria, Fusarium and 

Curvularia. Jakabowski et al., (1983), isolated Bacillus, 

Pseudomonas, Enterobacter, Proteus, Escherichia, 

Micrococcus, Serratia, and Aeromonas species. A wide range 

of anaerobic bacteria has also been isolated found, namely 

Bacteroides, Clostridium, Desulphovibrio, and 

Bifidobacterium (Grant et al. 1993). These findings have shown 

that different types of microorganisms may survive provided 

favourable conditions (humidity, temperature, light, and, pH) 

are met (Dhawan and Agrawal 1986). Industrial paints have 

been associated with a variety of deleterious effects on human 

health and the environment.” 

Paint’s impact on health and environmental so varied. The most 

significant environmental effect of the paints is the exposure of 

volatile organic compounds (VOCs). Degradation of paints 

materials have been shown to provide suitable environments for 

microbial survival, contacts of humans with such materials can 

lead to bacterial or fungal infections (Padmini and Kiran 2020). 

Moisture-related issues such as damp and moldy environments 

can lead to increased cases of upper respiratory problems, 

including coughing, wheezing and asthma (Mendell, 2007). 

 In conclusion, it is recommended that adequate antimicrobial 

agents should be incorporated in the formulas of paints, to serve 

as preservatives. This will reduce the proliferation of 

microorganisms at paint effluent dump sites, and contribute in 

environmental preservation. 
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