


PRODUCTION OF GLUCOAMYLASE FROM FUNGI USING AGRO RESIDUES AS A SUBSTRATE
ABSTRACT  
The need for large scale production of enzymes from agro-residues for industrial application in Nigeria has becomes a source of worry to enzyme base industry. The aim of the study was to produce glucoamylase fungi and agro-residues. Fungi were isolated from soil and screened for glucoamylase production. Yam and potato peels were obtained and analyzed for their composition. The peels were fermented using fungi positive for glucoamylase production, and process parameters monitored. The result showed that the fungal population of the soil range from 1.0 x104CFU/g to 2.4 x104CFU/g. The isolated fungi were identified as Fusarium sp, Aspergillus niger, Rhizopus sp, Aspergillus sp and Penicillium sp. Had the highest potential for glucoamylase production on starch agar. The carbohydrate content of the yam and potato peels was 73.16 and 76.51% respectively; protein content was 0.25 and 0.23% respectively; and fibre content was 1.42 and 1.74% respectively. The maximum yield of glucoamylase was recorded in Apergillus niger 37.13IU/ml while Aspergillus sp had glucoamylase yield of 26.12 IU/ml. At pH 6.0, glucoamylase concentration of 24.18 IU/ml was obtained, and using fungal inoculum size of 3ml resulted in glucoamylase concentration of 45.08 IU/ml. The carbon source (combination of yam and potato peel 5g each) and nitrogen source urea had glucoamylase production of 32.17IU/ml and 58.36IU/ml respectively. It is concluded that high yield of glucoamylase can be produced from yam and potato peels using A. niger.
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1.0 INTRODUCTION
[bookmark: _GoBack] Enzymes are the desirable metabolic catalyst that gives different endogenous biochemical reactions through a well-defined pathway. Enzymes are essential as they help catalyse biological process without being consumed in the process. Their specificity to temperature, pressure and operational conditions have limited their production and usage. They have gained interest all over the world due to their vast application in biomedical, agronomics and industrial sectors. Use of enzymes in production processes limits the development of unwanted byproducts that are frequently seen in catalyst-assisted reactions. Enzymes have been used in the production of consumables such as cheese, wine, beer, and vinegar as well as in the development of products such as leather and linen (Kalia et al., 2021; Sabino et al., 2021). Production of leather or linen were dependent on either enzyme synthesized by randomly grown microbes or enzymes existing in additional preparation such as the rumen of calves or papaya fruit (Zambare, 2010). Consequently, enzymes were not utilized in pure form. The discovery of fermentation processes over the later part of the previous century, explicitly aimed at the production of enzymes utilizing selective growth strains (Muthusamy et al.,. 2022). Multiple microbial enzymes are well-identified catalysts for the synthesis of several products from a diverse range of substrates under regulated conditions (Singh et al., 2019). Out of all the enzymes, proteases and amylases are of high industrial significance. Amylase accounts for 30% of the production of industrial enzymes worldwide (Bamigboye et al., 2022). Amylases are used to hydrolyze polysaccharides like starch into simple sugar constituents in the starch processing industry. As new opportunities in biotechnology have emerged, the range of amylase applications has expanded to include analytical chemistry, medical and pharmaceutical applications. (Almulaiky, et al., 2021). Amylases are one of the most essential enzymes and are very important in biotechnology; they are a class of industrial enzymes that account for around one quarter of the global enzyme market (Kalia et al., 2021). The key benefit of using microorganisms to produce amylases is the least expensive of mass production as well as the ease with which microbes can be influenced to produce desired enzymes. Other enzymes such as carbohydrases also termed glycosidase (glycoside hydrolases) are a group of enzymes that represents different enzymes involved in the hydrolysis and synthesis of carbohydrates (Contesini et al.,. 2013). Amylases are comprised of this group along with other enzymes like xylanases, cellulases, etc. It is one of the main industrially important groups of the enzyme (de Castro et al., 2010). There are several different sources of amylases, including plants, mammals, various fungi, bacteria, and actinomycetes (Kalia et al., 2021). The greater yields produced in the shortest fermentation period, inexpensive bulk production capacity, and ease of manipulation of microbes to produce enzymes with desired properties are few of the primary benefits of using microorganisms for amylase production. The optimal possible product concentration to develop throughout the fermentation processes, is crucial to optimize the fermentation settings, especially with regard to physical and chemical characteristics. The cost of enzyme production in submerged fermentation is high, which necessitates the use of alternative method. The potential for using agricultural wastes as renewable energy and carbon sources is immense. Agriculture wastes can be used to produce, feed for animals, biofuel, and in the medicinal industries. The wastes are mostly generated from preliminary operations such as peelings and cuttings. Enormous amount of these waste is disposed into the environment resulting into pollution hazards which are detrimental to biological and physical components of the environment (Olakusehin and Oyedeji, 2021). The initial step in the bioconversion of organic material into reducing sugars, such as glucose and xylose, is the saccharification of agricultural leftovers by microbial hydrolytic enzymes. Agricultural byproducts, which are widely regarded as the best substrate, are among the most promising residues for solid state fermentation (SSF), making it an appealing alternative process. Solid state fermentation (SSF) method shows high volumetric productivity with lower capital cost and energy requirements, followed by increase concentration of product, less effluent and water output and very handful fermentation equipment with easier product recovery. SSF reduces the cost of recovery of enzymes and provides direct utilization of substrates and biomasses by the feedstock. Paddy husk, wheat bran, cassava peels, potato peels, rice processing waste and other starch containing wastes have gained importance as they support microbial growth during enzyme production (Pasin et al., 2020) Lignocellulosic agricultural biomass accounts for more than 60% of the total biomass produced in the form of wheat straw, rice straw, corn cob, corn fibers, para grass, kallar grass and maize stover (Zambare, 2010). Tons of agro-industrial residues are generated annually in agricultural country like Pakistan (Zambare, 2010). This residue contains significant quantities of biochemical fractions like cellulose, hemicellulose and lignin to be converted into many valuable products for food and pharmaceuticals.

2.0 MATERIALS AND METHODS
[bookmark: _Toc96426898][bookmark: _Toc96427194][bookmark: _Toc110584846]2.1   Sample collection
The Three (3) soil samples were collected from dumpsites within the Rivers State University. Soil samples were collected using a simple hand-held soil auger obtained from the Spring Research and Analytical Laboratory, Choba Port Harcourt. Sterile plastic bags were purchased from the Everyday Supermarket, Choba, Rivers State for the purpose of samples collection. The sample bags were labeled according to the location of the sample collection. The samples were transported in an ice chest to the Microbiology Laboratory, Rivers State University.
2.2 Isolation of Fungi 
One gram of the soil sample was placed in 10 ml of sterile normal saline to obtain a soil suspension. The suspension was then subjected to 10-fold serial dilution to a dilution of 10-4. Aliquot of 0.1ml of the different dilutions was inoculated on Potato Dextrose Agar (PDA) plate using the spread plate technique. Inoculated plates were incubated at ambient temperature (26-320C) for 3-5days. After incubation ensuring fungal colonies were characterized and isolated.

2.3 Macroscopic and Microscopic Examination of Isolated Fungi 
The Colonial features of the isolated fungi including top and reverse colour, form and presence/ absence of periphery were noted and recorded. Also, slides of the fungi were prepared for microscopy using lactophenol cotton blue. The slides were viewed under the microscope using 40x objective lens.

2.4 Collection of agro-residues as biomass.
Yam peels and potato peels were obtained from the Mile 4 market in Obio-Akpor, Local Government Area of Rivers state. These agro residues were taken to the Microbiology Laboratory, Rivers State University, Nkpolu- Oroworokwu, Port Harcourt, Rivers State. They were dried and pulverized into granules using a mechanical grinder. The processed biomass was packaged, sealed and labelled accordingly.   

 2.5 Compositional Analysis of the Agro-Residues
[bookmark: _Hlk11364296]2.5.1 Determination of crude protein 
The crude protein content was determined using the Kjehdal method. About 0.5g of agro residues was placed into a clean 250ml conical flask, 15g of digestion catalyst was added and 20ml concentrated sulphuric acid was added. The mixture was heated to digest with the content. The clear solution was then allowed to stand for 30minutes and allowed to cool. After cooling was made up 100ml with distilled water. About 20ml of the diluted digest was put in a heated distillation flask attached to a Liebig condenser connected to a receiver containing 10ml of 2% boric acid indicator. About 40ml of 40% Sodium hydroxide was injected into the digest via a syringe until the digest became strongly alkaline. The mixture was heated to boiling and distilled ammonia gas was condensed into the beaker containing the boric acid. The distillate was titrated with standard 0.1N Hydrochloric acid solution. The volume of hydrochloric acid added to effect this change was recorded as titrate value. 
[bookmark: _Hlk11365600]Calculation
%Nitrogen = 
%Protein = %Nitrogen x 6.25

2.5.2 Determination of Carbohydrate 
The carbohydrate content was determined using the Cleg Anthrone method. About 0.1g of the agro residues was placed into a 25ml volumetric flask, 1ml distilled water and 1.3ml of 62% perchloric acid was added and agitated for about 20mins. Then the flask was made up to 25ml mark with distilled water. The solution formed was filtered through a filter paper. Then, 1ml of the filtrate was transferred into a 10ml test tube and diluted to volume with distilled water. 1ml of the working solution was pipette into a clean test tube and 5ml Anthrone reagent was added. Similarly, 1ml distilled water and 5ml Anthrone was mixed in a separate test tube to be used as blank. A standard glucose solution of 0.1ml was also treated with Anthrone reagent. The absorbance of all 3 solutions were read at 630nm. The carbohydrate content, as glucose, was then calculated using the formula below.
% CHO as glucose = 25 x absorbance of sample              x 100
		           Absorbance of standard glucose          1 

 2.5.3 Determination of Moisture Content
The moisture content was determined using the oven drying method. About one gram (1g) of the agro residues was placed into a clean dried porcelain evaporating dish. The weight of porcelain evaporating dish and sample was noted before drying. The dish was then placed in an oven set at a temperature of 1050C and allowed for six hours. Afterwards, the dish was brought out and placed in a desiccator so as to cool down to room temperature. The cooled dish was then weighed, and the moisture content was calculated as below
% Moisture = Weight of fresh sample – weight of dried sample   x   100
		Weight of fresh sample				      1 


 2.5.4 Determination of Ash 
About one gram (1g) of the dried agro residues was placed into porcelain crucible which was previously preheated and weighed. The crucible was placed in a muffled furnace set at a temperature of 630oC for three hours. Afterward, the crucible was brought out and allowed to cool to room temperature, and re-weighed. The ash content was then calculated as below
% Ash = Weight of crucible + Ash sample – Weight of crucible     x 100
		Weight of sample		                                 1
2.5.5 Determination of Crude Fiber 
The total fiber content was determined by Association of Official Analytical Chemist (1990) method. Two grams (2.0g) agro residue was placed in 500 mL beaker and was hydrolyzed by adding 10mL of 25% sulphuric acid and boils for about 30 min on a hot plate. The mixture was filtered through a piece of clean white cloth and rinsed with hot distilled water. The residue was boiled again with 20mL of 2.5% sodium hydroxide (NaOH) for 30 min, and was then filtered and rinsed with distilled water. Finally, the residue was collected and transferred into a crucible and was dried in the oven to a constant weight. The weight of the fiber was then calculated using the formula below

Crude fiber (%) = 	Weight of fiber ×   100 
              				Weight of sample 
2.5.6 Determination Crude Lipids
Take approximately 4- 5g of sample into the thimble and take a note of the sample weight. Place a cotton into the thimblein a way that covers the sample, fold the thimble to enclosed the sample. Take a cellulose thimble (sample holder) and put the sample inside the cellulose thimble. Take the weight of a cleaned and dried flat bottom flask. Set up the soxhlet extraction unit placing the sample in it. Add sufficient amount of n-hexane. After extraction of fat, take out the sample trom the thimble. Place the flask inside the oven to remove moisture and n-hexane. Set the temperature at 110 degree Celsius and dry for 30mins. After 30mins take out the dried flask and cool in desiccator. After cooling, take the weight of flask with fat.
Calculations.
Crude lipids content (%) = Weight of flask with fat -Weight clean dry flask ×   100 
              				                                 Weight of sample 
2.6 Screening isolated fungi for glucoamylase activity
 Spore inocula were prepared by adding 10-15 ml of sterile Tween 80 (0.8%) to slants of the fungal cultures and shaken vigorously. About 0.1ml of the resulting suspension was introduced into wells 6mm within starch agar plates having 1% starch. The plates were incubated at ambient temperatures (26-320C) for 3days. After incubation, the zone of clearance around the wells were measured with the aid of a millimeter sale.

2.7 Fermentation of the agro-residues
Five grams (5g) each of agro residues and 10ml of mineral medium were placed in 250 ml cotton plugged Erlenmeyer flasks, mixed homogenously and sterilized at 121oC for 15 min in an Autoclave. Thereafter, the mixtures were allowed to cool to room temperature and inoculated separately with 1ml spore suspension of Aspergillus niger, Aspergillus sp, and Penicillium sp. The inoculated mixtures were then incubated at ambient temperature (26-320C) for 5 days.

2.8 Enzyme extraction 
After the incubation period, 0.1M citrate buffer was added at a ratio of 1:10, and agitated using a shaker set at 250rpm for 30minutes. The mixtures were then, filtered through filter paper. The filtrates were then centrifuged at 5000 rpm for 20 minutes. The supernatant obtained was collected as the crude enzyme extract.


2.9 Partial Purification of Glucoamylase 
2.9.1 Fractionation with Ammonium Sulphate 
 In a variety of saturated degree of ammonium sulphate, a standard procedure was used to get the partially purified enzyme (Yandri et al., 2007). The  raw  extract  was  brought  to  50%  saturation  of  ammonium  sulphate,  the  precipitates  were  removed  by centrifuging at 20,000g for 15 minutes. The resulting supernatant was raised to 70% ammonium sulphate saturation and precipitate was collected by centrifuging at 20,000g for 15 minutes. The resulting supernatant was raised to 90% ammonium  sulphate  saturation  and  precipitate  was  also  collected  by  centrifuging  at  20,000g  for  15mins.  The resulting supernatants were subjected to enzyme assay
2.10 Determination of Glucoamylase activity 
Spectrophotometeric enzyme assay was used to determine the glucoamylase activity. The activities of glucoamylase enzyme was expressed in International Units (IU). One IU is defined as one µmol of glucose (for α-amylase and glucoamylase activity) equivalents released per minute per ml under the assay conditions by using glucose standard curve. Appropriate dilution factors was used during the estimation of enzyme activity. About 1ml of diluted enzyme extracts were added to test tubes containing 1% maltose in 0.1 M citrate buffer of pH 5.0 at 35°C and allowed for 30 minutes in an incubator. The enzyme reaction was halted by the 3 ml of 3, 5- dinitrosalicylic acid (DNS) reagent. The tubes were then heated for 15 minutes in boiling water bath. One ml of 40% solution of Rochelle salt was added to each tube prior to cooling to ambient temperature. The tube contents were made to 7 ml by adding distilled water. The Absorbance of the resulting solutions were then measured at 575 nm using a UV-Visible spectrophotometer. The buffer (0.1M citrate buffer) was used as reference blank. The residual glucose concentrations were then determined through extrapolation using the absorbance measurements and a standard graph of glucose concentration (mg/ml) versus absorbance.

2.11 Effect of additional carbon sources on enzyme production 
The effect of 1%w/v glucose, fructose, lactose, sucrose and maltose on production of glucoamylase using Aspergillus niger, Aspergillus sp and Penicillium sp and the agro-residues were determined following the procedures in section 2.7-2.10.

2.12 Effect of additional nitrogen sources on enzyme production
The effect of 1%w/v Ammonium nitrate, sodium nitrate, urea, ammonium sulphate and ammonium phosphate on production of glucoamylase using Aspergillus niger, Aspergillus sp and Penicillium sp and the agro-residues were determined following the procedures in section 2.7-2.10.

2.13 Effect of inoculum size on enzyme production
The effect of 1%, 2%, 3% and 4% of fungal spore suspension on production of glucoamylase using Aspergillus niger, Aspergillus sp and Penicillium sp and the agro-residues were determined following the procedures in section 2.7-2.10.

2.14 Effect of pH for enzyme activity
The substrate (starch) was prepared at different pH values ranging from 3.0-9.0 (3.0, 5.0, 6.0, 7.0, 8.0 and 9.0). Then it was assayed by DNS method. The optimum pH for enzyme activity was determined using 0.02 M sodium acetate buffer pH 5.0 to 6.0, phosphate buffer pH 6.0 to 7.5 and Tris-HCl buffer pH 8.0 to 10.0 at intervals of 0.5. 0.5 ml of gelatinized starch solution (1%) was equilibrated with 1 ml of the buffers (20 mM) of respective pHs for 5 min at 27°C. 0.5 ml of the enzyme was added and the resulting suspension mixed properly and allowed to stand for 20 min at 35°C. The glucoamylase activity was assayed as described in section 2.9.




2.15 Statistical analysis
[bookmark: _Toc96426965][bookmark: _Toc96427261][bookmark: _Toc110584913]The data obtained from the compositional analysis of the agro residues was analyzed using the One-way ANOVA to ascertain if any significance difference existed in the composition. The data obtained from the time -course study of glucoamylase activity at p-value <0.05 was ascertained.

3.0 RESULTS AND DISCUSSION 
3.1 Fungal population in soil from the dumpsites 
The fungal population in soil from the dumpsites is presented in figure 1. In the figure, it can be seen that dumpsite soil 3 had the highest fungal population (2.4 × 104 CFU/g), while dumpsite soil 4 had the least fungal population (1.1 × 104 CFU/g).
3.2 Macroscopic and microscopic characteristics of the isolated fungi 
The macroscopic and microscopic characteristics of the isolated fungi are presented in Table 1. Comparison of the characteristics (Hassan et al., 2014) indicated that the isolated fungi were Fusarium, Rhizopus, Aspergillus, and Penicillium species.

Figure 1: Fungal Population of the Dumpsites Soil
Table 1: Macroscopic and microscopic characteristics of isolated fungi 
	Isolate Code
	Macroscopic  characteristics
	Microscopic characteristics
	Probable organism

	
	DS1
	White cottomy growth with yellow reverse
	Canoe shaped conidia, with septate hyphae
	Fusarium sp


	
	DS2
	Gray and black fluffy   growth with brown reverse. 
	Aseptate hyphae with round conidia head
	Rhizopus sp




	
	DS3
	Black cottony growth with white radial periphery and brown reverse
	Septate hyphae with round conidia head
	Aspergillus niger





	
	DS4
	Green lawny growth with white radial periphery. 
	Septate branching hyphae with chain like conidia
	Penicillium sp


	
	DS5
	Green cottony growth with white periphery
	Septate hyphae with columnar conidia head
	Aspergillus sp

	
	DS6
	White cottomy growth with yellow reverse
	Canoe shaped condidia with septate branching hyphae
	Fusarium sp

	
	
	
	
	




3.3 Glucoamylase activity of isolated fungi
The glucoamylase activity of the isolated fungi is presented in Table 2, from the Table, it can be seen that Aspergillus niger had the highest glucoamylase activity with a clearance zone size of (18.3±0.4) mm, while Fusarium sp had the least glucoamylase activity with a clearance zone size of 2.1±0.2mm.

3.4 Proximate composition of Yam Peel and Potato peel Residues
The proximate composition of the agro-residues is presented in Table.3. The ash content of the yam peel and potato peel were 4.94±0.04% and 5.06±0.06% respectively. The moisture content of the yam peel and potato peel were 17.06±0.04% and 15.16±0.06% respectively. Lipid content for yam peel and potato peel were 3.17±0.02% and 1.30±0.02% respectively. Carbohydrates content were 73.16±0.05% and 76.51±0.01% for the yam peel and potato peel respectively. The fibre content of the yam peel and potato peel were 1.42±0.03% and 1.74±0.02% respectively. Protein content were 0.25±0.02 and 0.23±0.03 for the yam peel and potato peel respectively.
Table.2: Glucoamylase activity of the isolated fungi
	Isolate code
	 Organism
	Clearance zone (mm)

	S1
	Penicilium sp
	7.3±0.3D

	S2
	Aspergillus niger
	18.3±0.4A

	S3
	Fusarium sp
	2.1±0.2F

	S4
	Rhizopus sp
	2.3±0.3F

	S5
	Aspergillus niger
	15.2±0.2B

	S6
	Aspergillus sp
	13.2±0.2C

	Pr > F(Model)
	< 0.0001

	Significant
	Yes


Key: Data presented as Mean ± Standard Deviation; Means that share the same superscripts do not have significant difference

Table.3: Proximate composition of Potato Peel and Yam peel
	Parameter
	Potato peel
	Yam peel
	p-value

	Ash (%)
	5.06±0.06
	4.94±0.04
	0.192ᵃ

	Moisture (%)
	15.16±0.06
	17.06±0.04
	< .001ᵃ

	Crude lipid (%)
	1.30±0.02
	3.17±0.02
	< .001

	Crude fibre (%)
	1.74±0.02
	1.42±0.03
	0.004ᵃ

	Crude protein (%)
	0.23±0.03
	0.25±0.02
	0.159ᵃ

	Carbohydrate (%)
	76.51±0.01
	73.16±0.05
	< .001ᵃ








ᵃ Brown-Forsythe test is significant (p < .05), suggesting a violation of the equal variance assumption
3.5 Effect of Fermentation Periods on Glucoamylase Production using the agro-residues and fungi
The maximum yield 37.13IU/ml of glucoamylase was recorded in Apergillus niger while Aspergillus sp had glucoamylase yield of 26.12 IU/ml recorded on the 10th day of the fermentation period. The minimum yield 15.21IU/ml of glucoamylase was recorded in Penicillium sp on the 10th day of fermentation period. Additional increase in fermentation period decreased the production of glucoamylase (fig. 2). 

3.6 Effect of pH on glucoamylase production using the agro-residues and the fungi
 The effect of pH on glucoamylase production using the agro-residues and Aspegillus niger, Penicillium     sp and Aspergillus sp is presented in fig 3. From the figure, it can be seen that maximum enzyme production for the 3 fungi were obtained at pH 6, with the highest production in Aspegillus niger   and the least in Penicillium sp
3.7 Effect of inoculum size on the glucoamylase production using the fungi and the agro-residues
The maximum glucoamylase production was observed at 3ml inoculums (fig. 4). Afterwards the production decreased in 4ml inoculum size. 

Figure.2: Effect of Fermentation Periods on Glucoamylase Production using the agro-residues and fungi

Figure 3: Effect of pH on glucoamylase production using the Agro-residues and the fungi 

Figure.4: Effect of Inoculum Size on Glucoamylase Production using Agro-residues and the fungi

3.8 Effect of Different Carbon Source on the Glucoamylase Production
The maximum glucoamylase enzyme production was observed when glucose was supplemented in the fermentation medium (fig. 5). The Aspergillus niger had highest glucoamylase production (32.17 IU/ml) while Penicillium sp had the least (12.04 IU/ml). 

3.9 Effect of nitrogen sources on the glucoamylase production
The production of glucoamylase with the supplementation of various nitrogen sources is shown in fig.6. Maximum glucoamylase production was observed in urea supplemented medium. Aspergillus niger had the highest enzyme production, while Penicillium had the least.

Figure.5: Effect of Different Carbon Source on the Glucoamylase Production



Figure.6: Effect of Different Nitrogen Source on the Glucoamylase Production
Fungal populations in the dumpsite soil used in this study were in magnitudes of 104 CFU/g. The accessibility of fungal biodiversity in soil for exploration of enzymes in industrial sectors is an area of research interest (Ominyi et al., 2013). In this study, 6 fungal isolates were obtained from different dumpsites soil and assessed for glucoamylase. Many reports show isolation of fungi from soil samples of different regions for the study of amylase (Varalakshmi et al., 2009, Anto et al., 2006, Khokhar et al., 2011, Lawal et al., 2014). Kumar et al. (2015) reported isolation of soil mycoflora in agricultural fields at Tekkai Mandal wherein the samples were collected from rhizosphere and rhizoplane regions of different rice fields. Similarly, Abdullah et al. (2016) isolated fungi from 5 different regions in explosive institutes and contaminated sites in Riyadh province and reported that the isolated fungi in contaminated soils can be used as bioremediation agents for explosive materials. In another study, Singh et al. (2014) reported isolation of fungal strains from soil samples collected from different sites of Jalandhar region of Punjab for the study of amylase activity and the production of fungal amylase was studied using cheap readily available agricultural residues. Ominyi et al. (2013) reported 26 fungal isolates showing starch hydrolysis test out of 120 fungi isolated from soil of rice mill industrial areas, corn processing industries, rice milling and dumping ground soil of Nigeria. The variation in diversity index of collection sites indicates that soil harbors pleothra of fungal population which can be used for industrial applications. Jena et al. (2015) studied occurrence of culturable soil fungi in Odisha wherein the study reported Shannon-Wiener indices to be 3.12 and 0.9425 respectively in summer and winter seasons. Glucoamylase screening of the fungal isolates showed that the fungi isolates had potential to produce glucoamylase. Aspergillus niger was observed to have the highest glucoamylase production potential while Fusarium had the least. Similarly, Mishra and Dadhich (2010) isolated 15 filamentous fungi from soil of different regions of Rajasthan state and assessed the isolates for amylase producing ability. In a similar observation, Ominyi et al. (2013) screened the isolates from soil of rice mill industrial areas, corn processing industries, rice milling and dumping ground soil and reported 26 isolates to show maximum amylase production in starch hydrolysis test of potassium iodide method. Sohail et al. (2005) studied screening of microbial population for their ability to possess amylolytic potential and reported that a total of 130 fungal isolates were screened and 21 fungal isolates from soil samples to be amylase producers. Aspergillus species was found to be most active amylase producer with frequency occurrence of 16.15% of all the isolates. The proximate composition of yam peel and potato peel showed that the amount of carbohydrate within them is adequate to serve as substrate for enzyme production from fungi. The most appreciable enzyme production was observed with the use of potato peel as substrate (Jahir and Sachin, 2011). There are several reports of the use of agricultural wastes as cheap substrates for microbial α-amylase production (Xu et al., 2008; Murthy et al., 2009; Jahir and Sachin, 2011). The selection of an agricultural waste as substrate for enzyme production depends upon several factors mainly related with cost and availability of the substrate. The solid substrate not only supplies the nutrients to the microbial culture growing in it but also serves as anchorage for the cells (Nimkar et al., 2010). Potato peel wastes contribute the major industrial food waste discarded in the environment, arising from potato processing and home wastes (Shukla and Kar, 2006; Schieber et al., 2009). Biotechnological applications of potato peel wastes are interesting not only from the point of view of low-cost substrate, but also in solving problems related to their disposal (Schieber et al., 2009). Maximum glucoamylase production was obtained with the agro-residues and Aspergillus niger. Other related studies (Nyamful et al., 2014; Keera et al., 2014) have shown of maximum amylase production using Aspergillus species. Slightly acidic pH of 6 was shown to have positive effect on glucoamylase production. This is consistent with the findings of Keera et al. (2014) and Imran et al. (2012) they achieved maximum production effect at slightly acidic pH of 5.5. Inoculum size of 3ml was shown to have positive effect on glucoamylase production. In a similar research conducted by Imran et al. (2012) maximum production was observed at 5ml of inoculum size. Similar result were reported by Puri et al. (2013) who used agricultural byproducts like wheat bran and rice bran substrate for the synthesis of glucomaylase by solid state fermentation using Aspergillus niger. The maximum enzyme production was observed when glucose was supplemented in the fermentation medium followed by fructose and the least production was found in maltose supplemented medium. Anto et al. (2006) also reported enhanced enzyme production with glucose supplementation. Keera et al. (2014) also reported that highest production was observed with glucose when Aspergillus oryzae FK 923 was used. The nitrogen source showed to have positive effect on the enzyme production was urea. Keera et al. (2014) reported that urea stimulated production of glucoamylase by A. niger. In another study (Nahar et al., 2008), urea was shown to enhance glucoamylase production by Rhizopus.

4.0 CONCLUSION
The fungal cultures were isolated from dumpsites soil samples collected from Rivers State University dumpsites. Glucoamylase screening of the fungal isolates showed that the fungi isolates had potential to produce glucoamylase. The yam peel and potato peel were supplemented for carbon source and urea for nitrogen source. Aspergillus niger was observed to have the highest glucoamylase production potential while Fusarium had the least. Maximum glucoamylase production using agro-residues and fungi was shown to occur using Aspergillus niger under the following fermentation parameters: fermentation duration 10days, pH 6, inoculum size 3ml, supplementary carbon and nitrogen source- glucose and urea respectively.
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