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INTRODUCTION 
Enzymes are biological catalysts capable of 
changing biological reactions.  They are 
generated from Animals, Plants, and, most 
importantly, Microorganisms.  Fungi and 
bacteria primarily produce industrially stable 
metabolites such as the Amylase enzyme 
(Hormoznejad et al., 2022).  Amylases are 
hydrolytic enzymes that disrupt bonds between 
neighbouring glucose units, resulting in the 
formation of tiny units or monomers of glucose.  
(Singh & Kumari 2016).  They function through 
the chemical disintegration of molecules that 
involves bond cleavage and the addition of 

hydrogen cation and the hydroxide anion of 
water (Arekemase et al., 2020).  
Microorganisms are the primary biological 
source of enzymes, with filamentous fungi 
accounting for 60% of the total industrial 
production of enzymes and bacteria and yeasts 
accounting for the remainder (Orlandelli et al., 
2012).  These enzymes dominate global 
industrial output because they are widely used 
in a variety of industries (Benassi et al., 2012; 
Pasin et al., 2020).  Amylases are an enzyme 
class with applications in the food, brewing, 
textile, detergent, and pharmaceutical sectors.

 

Abstract 
Amylases are hydrolytic enzymes produced by some microorganisms and utilized in the 
hydrolysis of starch.  This study aimed to determine the ability of certain fungal isolates 
isolated from wastes to synthesize the amylase enzyme utilizing synthetic soluble starch 
and sugar cane bagasse as substrates.  Aspergillus niger, Aspergillus flavus, and Fusarium 
spp., previously identified to have amylolytic activity, were used for the research.  The 
submerged fermentation process was used to produce amylase, with basal medium and sugar 
cane bagasse as substrates.  The incubation time, substrate and inoculum concentrations, 
pH, and temperature were all optimized.  The dinitrosalicylic acid reagent (DNS) technique 
was used to determine the activity of the amylase generated.  Initial production of amylase 
using soluble starch (20 g (w/v)) as substrate at room temperature and pH 7.0 shows that all 
the isolates produce amylase better when their concentration (3%) is high but have different 
incubation periods of 96 hr for Aspergillus niger (8.65±0.21 U/mL/minutes) and Fusarium spp 
(7.15±0.07 U/mL/minutes), while Aspergillus flavus (7.30±0.14 U/mL/minutes) requires an 
extended incubation period of 144 hr to produce the product.  Further production using 
sugar cane bagasse and optimization of production parameters of the isolates reveals that 
Aspergillus niger (4.35±0.07 U/mL/minutes) has an optimum incubation period of 120 hours, 
an inoculum concentration and substrate concentration of 2% each, and a pH of 6, 
Aspergillus flavus (6.40±0.28 U/mL/minutes) has an optimum incubation period of 144 hours, 
with inoculum and substrate concentration of 3% each at neutral pH, Fusarium spp 
(6.80±0.28 U/mL/minutes) has an optimum incubation period of 168hr., inoculum 
concentration of 3%, substrate concentration of 2% and a neutral pH-7 and all the isolates 
have their best yield at temperature of 30oC.  In conclusion, using cheap and readily 
available sugar cane bagasse can be a more cost-effective option for expensive synthetic 
starch substrates used in amylase synthesis.  The study suggests further investigation into 
the isolates' identities and the extracted enzyme's industrial application. 
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Although numerous microbes produce this 
enzyme, several publications show that Bacillus 
spp., Aspergillus spp., and Fusarium spp. are 
among the most widely employed for industrial 
processing. (Makut et al., 2021 and Ahmad et 
al., 2022). The major advantage of using 
microorganisms for the production of amylase is 
their large production capacity and ease of 
manipulation to obtain enzymes of desired 
characteristics that meet specific industrial 
demands (Aiyer, 2005 & Onoter et al., 2011).  
The primary substrate for amylase production is 
synthetic carbon or media, but its high price in 
the market is affecting the economies of 
developing nations (like Nigeria).  As a result, 
researchers are looking into the potential of 
other carbon sources like agro-industrial wastes 
or crop biomass that are produced in millions of 
tons annually as "waste" causing environmental 
pollution when burned (Singh, 2012).  In line 
with the reports of Pessôa et al. (2017) that 
emphasized the use of Agricultural waste as 
fermentation substrates, many researchers 
agree that agricultural waste products 
containing starch can serve as cost-effective 
substrates for the production of hydrolytic 
enzymes (Shinde et al., 2014 and Arekemase et 
al., 2020).  
Although metabolite production is a naturally 
driven process in microorganisms, controlling 
physical and chemical production conditions is 
paramount to developing effective and 
economical fermentation processes (Rosa et 
al., 2017).  Since the medium's composition and 
fermentation conditions majorly impact the 
organism's growth and enzyme synthesis 
capabilities, optimizing these parameters is 
crucial to a microbe's ability to produce the 
product (Ahmad et al., 2022).  Thus, 
optimization is required to identify the ideal 
microbe growth and manufacturing conditions. 
However, due to the high cost of production, it 
is necessary to optimize the culture of these 
organisms using less expensive carbon sources 
such as agro-industrial waste in search of 
better amylolytic producers (Amorim et al., 
2020).  Therefore, one of the most important 
steps in constructing an efficient and cost-
effective process is the isolates' selection of 
adequate carbon and optimal production 
parameters.  Thus, this study aims to produce 
amylase using Aspergillus and Fusarium species 
using sugar cane bagasse substrate. 
 
MATERIALS AND METHODS 
Inoculum Preparation 
Aspergillus niger, Aspergillus flavus, and 
Fusarium spp, already isolated from fruit 
residues and screened to have amylolytic 
activity, were re-identified and maintained on 

potato dextrose agar.  Nine (9) ml solution of 9 
g/L NaCl was prepared and added to a fully 
grown fungal plate on Potato Dextrose Agar 
(PDA).  An inoculating loop was gently used to 
scrape the spores under aseptic conditions.  
According to Benabda et al. (2019) and Ahmad 
et al. (2022), the scraped suspension of spores 
was stored and used as inoculum throughout 
the fermentation processes.  
Agro-Industrial waste  
Sugar can bagasse was prepared by washing 
with tap water, pulverized into minute pieces, 
and dried.  Three hundred (300g) was measured 
and kept for later use.  An appropriate amount 
was used for each fermentation in 100ml of 
other media constituents. 
RE-Confirmation of Amylolytic Activity 
Starch medium (Prepared by dissolving 0.5g, 
0.15g, 0.15g, 0.5g, 1g and 2g of peptone, beef 
extract, yeast extract, sodium chloride (NaCl), 
starch, and agar in 100mL of distilled water, 
respectively) was used to reconfirm the activity 
and viability of the test isolates.  The isolates 
were reconfirmed by streaking on a prepared 
starch agar plate and incubated at room 
temperature for 3 days.  After the incubation, 
drops of iodine solution (Iodine – 0.2%, 
Potassium Iodide -0.4%, Distilled water – 
100mL) were sprayed on the starch agar plates 
using a dropper.  Blue colour was observed, and 
its presence after 30 seconds indicated 
negative results, while clear zones of hydrolysis 
around the growth indicated positive results. 
Production of Amylase by the isolates using 
soluble starch as substrate 
Basal medium containing (g/L) of NaNO3- 1.0g, 
MgSO4.7H2O- 0.5 g, FeSO4-0.01g, soluble starch 
20.0 g was prepared.  One hundred millilitres 
(100 ml) of the prepared basal medium was 
dispensed into a 250 mL conical flask and 
sterilized by autoclaving.  The preparation was 
inoculated with 1 ml (1% of 100 ml) of each of 
the three selected fungal inoculum prepared.  
The inoculated medium was adjusted to neutral 
pH and kept at room temperature on a shaking 
incubator for 72, 96, 120,144 and 168 hours for 
different fermentation periods, at the end of 
each fermentation period.  The culture medium 
was filtered using Whatman filter paper and 
centrifuged at 5000 rpm for 20 minutes.  The 
supernatant obtained is the crude extract of 
the enzyme and was further assayed for 
amylase activity using the Dinitrosalicylic 
reagent method (DNS) and UV 
Spectrophotometric method.  The effect of 
inoculum concentration was further ascertained 
by optimizing inoculum concentration to 2 and 
3% (Malik et al., 2017). 

203 



UJMR, Vol. 9 No. 1, June, 2024, pp. 202 - 213                       E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 

UMYU Journal of Microbiology Research                                                      www.ujmr.umyu.edu.ng 

 
Initial production of Amylase by the isolates 
using sugar cane bagasse substrate 
In a 250 mL Erlenmeyer flask, a basal medium 
and 1g (1% of 100 mL) of sugar cane bagasse 
were used as the production medium.  The 
production medium was sterilized by 
autoclaving using standard procedure.  The 
production media was inoculated with 1% (1ml) 
inoculum of each of the isolates (Aspergillus 
niger, Aspergillus flavus, and Fusarium spp). 
For 72 hours, the fermentation was adjusted to 
neutral pH and kept at room temperature in a 
shaking incubator to represent the first or 
initial fermentation. 
Effect of physical and chemical parameters 
In a similar way used by Chimata et al. (2010) 
in their experiments and little modifications.  
Systematic Optimization of substrate 
concentration (2 and 3 %), inoculum 
concentration (2 and 3%), Incubation Period 

(72,96,120,144 and 168 hours), pH 
(2,3,4,5,6,7,8,9 and 10), and temperature 
(20°C,30°C,40°C,50°C and 60°C) was carried 
out using the one – factor – at – a – time 
optimization process.  
Assay of Amylase activity 
Using a similar procedure reported by Hasan et 
al. (2017), The activity of all the enzymes 
extracted in this research was determined using 
the Dinitrosalicylic reagent method (DNS) and 
UV Spectrophotometric method.  A UV–visible 
spectrophotometer (Model no. 721-VIS) was 
used to estimate the amount of reducing sugar 
released during the reaction of the mixture by 
taking the absorbance of the Solution at 
540nm.  One unit of amylase activity denotes 
the enzyme required to release 1g of reducing 
sugar (maltose) per minute under assay 
conditions.  The activity of the enzyme was 
finally calculated using the below relationship; 

Amylase Activity (U/ml/min) =  
𝐌𝐚𝐥𝐭𝐨𝐬𝐞 𝐫𝐞𝐥𝐞𝐚𝐬𝐞𝐝(µ𝐠) × 𝐓𝐨𝐭𝐚𝐥 𝐯𝐨𝐥𝐮𝐦𝐞 𝐨𝐟 𝐑𝐞𝐥𝐞𝐚𝐬𝐞𝐝 𝐦𝐞𝐝𝐢𝐚(𝐦𝐥) × 𝐃𝐢𝐥𝐮𝐭𝐢𝐨𝐧 𝐟𝐚𝐜𝐭𝐨𝐫

𝐦𝐨𝐥𝐞𝐜𝐮𝐥𝐚𝐫 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐦𝐚𝐥𝐭𝐨𝐬𝐞 × 𝐄𝐧𝐳𝐲𝐦𝐞 𝐮𝐬𝐞𝐝(𝐦𝐥) × 𝐓𝐢𝐦𝐞 𝐨𝐟 𝐈𝐧𝐜𝐮𝐛𝐚𝐭𝐢𝐨𝐧
 

 
 
RESULTS  
Amylolytic Activity of the Re-confirmed 
Isolates 
Growing the isolates on a starch medium to 
reconfirm the viability shows that all isolates 
are still active and have amylase-producing 
potentials, as shown in Figure 1 below.  It 

indicates that on a 20mm petri-dish plate, all 
the Isolates break down starch to produce a 
clear zone of 63.6 mm, 53.2mm, and 50.4 mm 
for Fusarium spp, Aspergillus niger and 
Aspergillus flavus respectively.  This indicates 
that all isolates can produce amylase enzyme 
using starch as substrate. 

 

 
Figure 1: Amylolytic activity of the re-confirmed isolates based on their Zone of Hydrolysis 

 
Production of Amylase by the isolates using 
Soluble Starch production medium  
The production of amylase using a medium 
containing all the chemical requirements in the 
right proportion at room temperature and 
neutral pH with varying incubation periods and 
inoculum concentration showed that Aspergillus 
niger (7.30 U/mL/minutes), Aspergillus flavus 
(7.45 U/mL/minutes) and Fusarium spp (7.05 

U/mL/minutes) had highest amylase activity 
when the incubation period was 96 hours, 144 
hours and 96 hours respectively as shown in 
Figure 2.  This indicates that when the 
inoculum concentration was 1%, the organisms 
utilized the medium and produced amylase 
with the highest activity during the 
aforementioned incubation hours.

53.2

50.4

63.6
Aspergillus niger

Aspergillus flavus

Fusarium spp

204 



UJMR, Vol. 9 No. 1, June, 2024, pp. 202 - 213                       E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 

UMYU Journal of Microbiology Research                                                      www.ujmr.umyu.edu.ng 

  

Figure 2: Effect of incubation period on the activity of amylase produced by the isolates 
 
Effect of inoculum concentration on the 
activity of amylase produced by the isolates 
using soluble starch production medium. 
Systematically, maintaining the fermentation 
parameters (Rtm, neutral pH and substrate 
concentration) and best incubation period for 
each of the isolates.  The results obtained show 
that Aspergillus niger (8.65 U/mL/minutes), 

Aspergillus flavus (7.3 U/mL/minutes), and 
Fusarium spp (7.15 U/mL/minutes) produced 
the enzyme with the highest activity when the 
inoculum concentration was 3% (3mL) for all 
the isolates as shown in Table 1.  Thus, the 
higher the concentration of the inoculum, the 
higher the production of amylase (activity) by 
the isolates. 

 
Table 1: Activity of Amylase Enzyme Produced by the isolates at varying Inoculum 
Concentrations using soluble starch production medium 

Isolates Amylase Activity (U/mL/minutes)( ±S.D) 

 Inoculum concentration 
 2mL (2%) 3mL (3%) 
Aspergillus niger 3.5±0.14 8.65±0.21 
Aspergillus flavus 5.85±0.07 7.3±0.14 
Fusarium spp 5.95±0.21 7.15±0.07 

NB: Average (MEAN)±Standard Deviation (SD) 
 
Optimum activity of Amylase Enzyme 
produced by the isolates using soluble starch 
production medium 
The result obtained shows that Aspergillus 
niger produces amylase with the best activity 
when the incubation period was 96 hours and 
inoculum concentration was 3%, Aspergillus 

flavus produce amylase with the best activity 
when the incubation period was 144 hours and 
inoculum concentration was 3% and Fusarium 
spp produces amylase with best activity when 
incubation period was 96 hours and inoculum 
concentration was 3%, as shown in Table 2.
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Table 2: Optimum Amylase activity produced by the isolates using soluble starch production medium 

Isolates Optimum Parameters Amylase Activity 
(U/mL/minutes) ( ±S.D) 

 Incubation 
period(hr.) 

Inoculum 
Concentration 

(%)/100mL 

Substrate 
concentration(w/v) 

Temperature 
(oC) 

pH  

Aspergillus niger 96 3 20 Ambient 7 8.65±0.21 
Aspergillus flavus 144 3 20 Ambient 7 7.30±0.14 

Fusarium spp 96 3 20 Ambient 7 7.15±0.07 

NB: Average (MEAN)±Standard Deviation (SD) 
 
Production of Amylase Enzyme by the isolates under submerged 
fermentation technique using Sugar cane bagasse 
At the end of initial fermentation using 1mL (1%) of Aspergillus niger, 
Aspergillus flavus and Fusarium Spp as inoculum, the activity of the enzyme 

recorded was 5.25 U/mL/minutes, 5.80 U/mL/minutes and 7.30 
U/mL/minutes using sugar cane bagasse substrate respectively as shown in 
Figure 3.  Thus, Fusarium Spp was found to produce a better yield of amylase 
enzyme by utilizing sugar cane bagasse better than other isolates.  

 

 
Figure 3: Activity of Amylase enzyme produced by the isolates using sugar cane bagasse as substrate 
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Production of Amylase Enzyme at different 
Incubation Periods by the isolates using sugar 
cane bagasse as substrate 
Results obtained after varying the incubation 
period show that Aspergillus niger (15.20 
u/mL/minutes) has a better yield of the 
enzyme during the 5th day (120 hours of 

incubation), followed by Aspergillus flavus 
(14.25 u/mL/minutes) and then Fusarium Spp 
(13.05 u/mL/minutes) at 144hr  and 168hr 
respectively as shown in Figure 4 below.  This 
indicates that Aspergillus niger utilizes sugar 
cane bagasse in a shorter time with better 
yields than the later isolates. 

 

 
Figure 4: Activity of Amylase enzyme produced by the isolates using sugar cane bagasse as 
substrate at different incubation Periods 
 
Production of Amylase Enzyme at different 
Temperature by the isolates using sugar cane 
bagasse as substrate 
Systematically maintaining the optimized 
Parameter, Production at different 
temperatures shows that all the isolates have a 
better yield when the temperature is 30oC as 

shown in Figure 5.  Although they have a similar 
yield at the same temperature, Fusarium spp 
(8.95 u/mL/minutes) shows a slightly better 
yield than Aspergillus flavus (8.75 
u/mL/minutes) and Aspergillus niger (6.35 
u/mL/minutes) with the least production yield. 

 

Figure 5: Activity of Amylase enzyme produced by the isolates using sugar cane bagasse as 
substrate at different Temperature 
 
Production of Amylase Enzyme at different 
pH by the isolates using sugar cane bagasse as 
substrate 
Systematically maintaining the optimized 
Parameter, Production at different pH 
indicated that Fusarium Spp (6.8 

u/mL/minutes) and Aspergillus flavus (6.4 
u/mL/minutes) have a better yield at neutral 
(pH-7) while Aspergillus niger (4.35 
u/mL/minutes) require a more acidic condition 
(Ph-6) for a better yield as shown in Figure 6.  
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Figure 6: Activity of Amylase enzyme produced by the isolates using sugar cane bagasse as 
substrate at different pH 
 
Production of Amylase Enzyme at varying 
inoculum concentrations by the isolates using 
sugar cane bagasse as substrate 
Systematically maintaining the optimized 
Parameter, Varying the Inoculum concentration 
indicated that Fusarium Spp (5.10±0.28 

u/mL/minutes) and Aspergillus flavus (3.90 
±0.14 u/mL/minutes) have better yield when 
their concentration is high (3%) while 
Aspergillus niger (5.70 ±0.14 u/mL/minutes) 
has a better yield at a lower concentration of 
2% as shown in Table 3.

  
Table 3: Effect of inoculum concentration on amylase activity produced by the isolates using 
sugar cane bagasse as substrates.  

Substrate  Amylase Activity (U/mL/minutes) ( ±S.D) 

 Inoculum concentration 
 2mL (2%) 3mL (3%) 
Aspergillus niger 5.70±0.14 3.75±0.07 
Aspergillus flavus 3.75±0.07 3.90±0.14 
Fusarium spp 1.50±0.02 5.10±0.28 

NB: Average (MEAN)±Standard Deviation (SD) 
 
Production of Amylase Enzyme at varying 
substrate concentrations by the isolates using 
sugar cane bagasse as substrate 
Systematically maintaining the optimized 
Parameter, Varying the Inoculum concentration 
indicated that Fusarium Spp (4.00±0.14 

u/mL/minutes) and Aspergillus niger (12.95 
±0.21 u/mL/minutes) have better yield of 
amylase at lower concentration (2%) while 
Aspergillus flavus (7.50 ±0.42 u/mL/minutes) 
has a better yield at a higher concentration of 
3% as shown in Table 4. 

 
Table 4: Effect of Substrate concentration on amylase activity produced by the isolates using 
sugar cane bagasse as substrates.  

Isolates Amylase Activity (U/mL/minutes) ( ±S.D) 

 Substrate  concentration 
 2mL (2%) 3mL (3%) 
Aspergillus niger 12.95±0.21 10.95±0.21 
Aspergillus flavus 5.95±0.21 7.50±0.42 
Fusarium spp 4.00±0.14 3.75±0.07 

NB: Average (MEAN)±Standard Deviation (SD) 
 
Optimum activity of Amylase Enzyme 
produced by the isolates using Sugar cane 
bagasse as substrate 
The result obtained shows that Aspergillus 
niger produces amylase with the least activity 
at an optimum incubation period of 120hr., 
inoculum concentration and substrate 
concentration of 2%, and a pH of 6.  Aspergillus 
flavus produced amylase with the best activity 

when the incubation period was 144 hours and 
inoculum and substrate concentration was 3% at 
a neutral pH.  Fusarium spp produces amylase 
with the best activity when the incubation 
period was 168 hours, inoculum concentration 
was 3%, and substrate concentration was 2% 
and a neutral pH-7.  All the isolates have their 
best yield at a temperature of 30 oC, as shown 
in Table 5. 
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Table 5: Optimum Amylase activity produced by the isolates using sugar cane bagasse as substrate 

Isolates Optimum Parameters Amylase Activity 
(U/mL/minutes) ( ±S.D) 

 Incubation 
period(hr.) 

Inoculum 
Concentration mL 

%/mL 

Substrate 
concentration(w/v) 

Temperature 
(oC) 

pH  

Aspergillus niger 120 2 2 30 6 4.35±0.07 
Aspergillus flavus 144 3 3 30 7 6.40±0.28 

Fusarium spp 168 3 2 30 7 6.80±0.28 

NB: Average (MEAN)±Standard Deviation (SD) 
 
Optimum Amylase Activity produced by the isolates using Soluble Starch as 
Substrate and sugar can bagasse substrates. 
Table 6 compares the overall activity of amylase produced by the isolates 
using different fermentation media. It shows the amylase activity produced by 
the isolates when the best fermentation conditions (Tables 2 & 6) were 

employed using a soluble starch production medium and the best activity 
produced by the isolates utilizing the best substrate among the three used 
substrates.  There is no significant statistical difference between the activity 
of amylase produced by the isolates using soluble starch and sugarcane 
bagasse as substrates (p = .273). 

 
Table 6: Amylase activity produced by the isolates using soluble starch fermentation medium and sugar cane bagasse substrate 

Isolates Amylase Activity(U/mL/minutes) ( ±S.D) 

 Soluble starch Medium Substrates 
Aspergillus niger 8.65±0.21 4.35±0.07 
Aspergillus flavus 7.30±0.14 6.40±0.28 
Fusarium spp 7.15±0.07 6.80±0.28 

NB: Average (MEAN) ±Standard Deviation (SD); P = .273 
 
DISCUSSION 
The result obtained in this research reveals that all three isolates screened for 
amylolytic activities have a high potential for amylase activity.  The results 
show that Fusarium spp (63.6 mm) has the highest production potential, 
followed by Aspergillus niger (53.2) and Aspergillus flavus (50.4). This result 
is similar to the results of Ahmad et al. (2022) and Abouamama et al. (2023), 
who report a high amylolytic activity (> 50mm) by Aspergillus spp and 
Fusarium spp using the same methods of starch hydrolysis.  Their high 
amylolytic potentials might be attributed to their non-fastidious growth 
requirements and ability to easily utilize simple carbon sources (Khokhar et 
al., 2011). 

Synthetic starch is expensive, thus the need for cheaper and easily accessible 
sources of carbon in the production of amylase enzyme.  Hence, the use of 
sugarcane bagasse as substrate.  The need to optimise production parameters 
cannot be overemphasised for the successful and economical production of 
these important industrial enzymes.  
The results obtained show that Aspergillus niger and Fusarium spp have their 
best production at 96th hr. of incubation, while Aspergillus flavus reached its 
peak at 144th hr. of incubation. Thus, optimum amylase production by the 
isolates using soluble starch as a main carbon source at ambient temperature 
and a pH of 7.0.  Varalakshmi et al. (2009) also reported room temperature to 
be the best amylase production temperature for Aspergillus niger. 
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Asrat and Girma (2018)  reported amylase 
production by Aspergillus niger on the 96th and 
144th hr. of incubation.  Oyewale (2013) also 
reported similar optimum conditions of pH-7.0, 
a higher concentration of inoculum as well as 
soluble starch as substrate, similar to the 
results obtained in this work.  These results 
showed that the activity of the amylase enzyme 
produced by all three isolates increases as the 
incubation period increases with a slight 
decrease at some points, this might be 
attributed to the preferential use of the 
substrate by the isolates leading to two or more 
log phase on growth curve.  Moreover, the 
production of higher activity when the 
inoculum concentrations are high might be 
attributed to the higher number of spores to 
utilize available substrate and produce more 
products.  
On the other hand, the production of amylase 
enzyme using sugar cane bagasse as substrate 
reveals that there is no significant statistical 
difference in the production capacities of the 
isolates using the two substrates when optimum 
conditions are employed.  The result showed 
that all three isolates have their optimum 
production at a temperature of 30oC, as the 
report of Amorim et al. (2020), who reported 
fourteen fungi used in their research to grow at 
a temperature of 30oC.  However, contrary to 
the results of Ominyi (2013) that report a 
higher temperature of 45oC is optimum for 
Aspergillus spp, and results of Hormoznejad et 
al. (2022) that conclude 25oC to be the 
optimum temperature for amylase production 
fungi in their systematic review of 
experimental studies.  Aspergillus niger 
(4.35±0.07) produces amylase with the least 
activity at 120hr., and 2% inoculum and 
substrate concentration, respectively and a pH 
of 6 contrary to 104hr reported as the optimum 
but similar to pH 5.95 as reported by Kwatia et 
al., (2017).  The observed results are consistent 
with those published by Hormoznejad et al. 
(2022) and Ominyi (2013).  Aspergillus flavus 
(6.40±0.28) produced amylase with the highest 
activity after 144 hours.  Similar to the findings 
of Ali et al. (2017), who observed that 
Aspergillus flavus produces amylase enzyme 
after 96-120 hours, with a peak on the 96th hr.  
This is also in line with the results of Fadahunsi 
and Garuba (2012) and Oyewale (2013), who 
also reported 6 days to be optimum for  
Aspergillus spp to produce alpha-amylase in 
their study. 
Furthermore, the results are consistent with 
those of Kareem et al. (2009), who reported 
alpha-amylase production by Aspergillus oryzae 
on cowpea waste after 3 days, differ from the 
findings of Balkan and Ertan (2010), who 

reported alpha-amylase production after 168 hr 
with Penicillium brevicompactum.  All of the 
findings in this investigation utilizing 
Aspergillus flavus differ from those of Arunsasi 
et al. (2010), who found that 18 days was the 
optimal incubation period for the same isolate 
using Cocos nucifera meal as a substrate to 
manufacture alpha-amylase.  Repression caused 
by the accumulation of glucose in the medium 
could be why amylase activity decreases 
beyond its optimum parameter requirements.  
Fusarium spp (6.80±0.28) produced amylase 
with the best activity when the incubation 
period was 168hr and inoculum concentration 
was 3% while the substrate concentration of 2% 
and a neutral pH-7 Contrary to the results of 
Makut et al. (2021) that reported 72hr and pH 
of 5 as optimum for Aspergillus and Fusarium 
spp.  The result of substrate concentration 
obtained is similar to the report of Oyewale 
(2013), who reported 2% substrate 
concentration of agricultural raw materials to 
produce a better yield than other 
concentrations.  The high yield obtained when 
the concentration is higher agrees with 
Ramachandran et al. (2004), that explain 
increase in the number of cells leads to an 
increase in yield.  The results of higher 
concentration (3%) as optimum for Aspergillus 
flavus and Fusarium spp utilize sugar cane 
bagasse obtained in this research are contrary 
to the result of Adnan et al. (2019) that used 
5×107 spores/100mL but similar to results by  
Ramachandran et al. (2004) that reported an 
increase in the number of inoculum lead to 
increase in amylase activity, they also reported 
that concentration above 2% similar to 
concentration used in this study lead to 
decrease in alpha-amylase activity, thus, 
limitation of nutrient as the concentration 
increase may lead to the decrease in activity 
(Haq et al., 2012).  The results obtained also 
agree with the reports of  Aisien and Igbinosa  
(2019) where higher concentrations of cassava 
peel substrate yield alpha-amylase with higher 
activity than lower substrate concentrations.  
Ali et al. (2017) also agree with the results of 
this study, where 3g of mandarin peel was 
reported to produce maximum alpha-amylase 
activity among the varied concentrations.  More 
so, a lower concentration of 2g (w/v) of sugar 
cane bagasse using Aspergillus niger and 
Fusarium spp were found to yield higher 
amylase activity than higher concentrations 
similar to the results reported by Oyewale 
(2013), who reports 2% substrate concentration 
of different agricultural raw materials to 
produced maximum alpha-amylase activity. 
 
 

210 



UJMR, Vol. 9 No. 1, June, 2024, pp. 202 - 213                       E-ISSN: 2814 – 1822; P-ISSN: 2616 – 0668 

UMYU Journal of Microbiology Research                                                      www.ujmr.umyu.edu.ng 

CONCLUSION 
Conclusively, the Aspergillus and Fusarium spp 
studied are good sources of amylase enzyme.  
However, the use of sugar cane bagasse (Agro-
industrial waste product) can be an alternative 
to expensive soluble synthetic starch in the 
production of Amylase Enzyme since there is no 
significant statistical difference (P =.273) 
between the activity of the enzyme produced 
using soluble starch and sugar cane bagasse 
substrates. 

 
RECOMMENDATION 
The research recommends more in-depth 
studies of other substrates, the molecular 
identity of the isolates, the activity of the 
produced amylase as well as its industrial 
applicability and scale production. 
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