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Abstract: The main purpose of this study to reduced the production cost of cellulase by using
alternative carbon source such as lignocellulosic waste and optimized fermentation parameters for high
yielding. In the present investigation, isolated the novel cellulase producing actinomycetes,
Streptomyces sp from decayed fruit waste and optimized the physicochemical parameters for cellulase
production. Production of cellulase enzyme by a Streptomyces sp S7 was detected on cellulose agar
medium after 4 days of incubation at 28 °C that exhibited a clear zone of 25mm around the colony.
Cellulase production was assayed by measuring the amount of glucose liberated by using the
dinitrosalicylic acid assay method. The highest crude enzyme production -was observed at pH 5 and
temperature of 40°C in a medium that was supplemented with fruit waste as carbon source. It could be
concluded that Streptomyces sp S7 is a powerful cellulase producer strain under our tested
experimental conditions using fruit waste as carbon source.
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INTRODUCTION
Increasing demand, rising cost of fossil fuels and global climatic changes have shifted global efforts to
utilize renewable resources for the production of alternative energy. Cellulose and hemicelluloses are the major
components of plant biomass. Lignocellulosic biomass is a renewable, abundant and inexpensive resource for
the bioconversion to biofuels and by products. The complex structure of cellulose poses a major obstacle in the
bioconversion of lignocellulose. Cellulose is a linear biopolymer of anhydroglucose units linked by the β-1,4glycosidic bond. Generally, cellulose exists in crystalline forms connected with amorphous regions.
In nature, a variety of bacteria and fungi produce cellulases to hydrolyze these insoluble polysaccharides to
soluble oligomers, and subsequently to monomers (Bedford and Partridge, 2001). However, this conversion is
quite difficult owing to the complex structure of plant cell wall designed to resist microbial
degradation.Therefore, attempts are being made to find the effective enzyme systems from various cellulolytic
microorganisms.Actinomycete’s, one of the known Cellulase-producers, has attracted considerable research
interest due to its potential applications in recovery of fermentable sugars from cellulose (Putarau 1969; Coral et
al. 2002), that can be of benefit for human consumption and to the ease of their growth. They are capable of
producing an array of different extracellular enzymes including cellulase, chitinase and xylanase.The present
investigation was conducted to isolate streptomyces from the fruit and agricultural waste and to screen them for
their ability to utilize cellulose from fruit and agricultural waste. The influence of different culture conditions on
production of crude Cellulase by Streptomyces isolate is also studied.
MATERIALS AND METHODS
Isolation and Identification of Actinomycetes:
The fruit waste orange bagasse, banana and mango peel were used in this study. The decayed wastes were
collected in the sterile container and were shaken for 1hr on a rotary shaker at 250 rpm to disperse the samples.
These samples were diluted and spread plated on a starch casein medium. The plates were incubated for 7 days
at 28oC.The colonies were identified by gram staining methods.
Screening of Cellulase producing Actinomycetes:
Carboxymethyl cellulose (CMC) agar medium with 1% of cellulose was prepared and sterilized (autoclave
at 121oc for 15 min). This medium was inoculated with loopful of culture at the center of agar plate. Three
replicates were used for the each actinomycetes isolates. The inoculated plates were incubated at 28oC for 4
days.After incubation, the zone was identified around the culture by treating with Congo red and NaCl.
Cellulase production by Solid state fermentation:
Production of cellulase enzyme under solid state fermentation using fruit waste as the substrate was carried
out using standard techniques.10gm of sterilized substrate was inoculated with actinomycetes culture and 10ml
of nutrient solution composed of 0.1% Ammonium sulphate and 0.1% Magnesium sulfate were added. The final
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moisture content of medium was 70%.Cultures were incubated at 280Cfor 6 days. After 48 hrs and at the
intervals of 24 hr, 40 ml of distilled water was added to the cultures, stirred for 40 minutes, filtered and
centrifuged. The supernatant was used as crude enzyme solution.
Measurement of Enzyme Activity:
Enzyme activity was assayed using a modified method described by Wood and Bhat with some
modifications. 0.2 ml of culture filtrate was added to 1.8 ml of 1% carboxy methyl cellulose prepared in 0.05M
sodium citrate buffer (pH 4.8) in a test tube and incubated at 40°C for 30 min. The reaction was terminated by
adding 3.0 ml of dinitrosalicylic acid (DNS) reagent and by subsequently placing the reagent tubes in a water
bath at 100°C for 15 min. 1 ml of 40% Rochelle salt solution was then added to stabilize the color. Absorbance
was recorded at 575 nm against the blank (0.05 M sodium citrate buffer).One unit of enzyme activity was
defined as the amount of enzyme that released 1 μM of glucose per min.
Reducing Sugars Content:
Reducing sugars analysis was conducted by using 2 ml of sample which was added to 3 ml of DNS and
boiled for 15 min. After cooling, 1 ml of Rochelle salt was added. The absorbance was recorded at 575 nm using
a spectrophotometer against the blank of distilled water
Protein Determination:
Protein content was determined according to Lowery et al method. In this assay, one ml of crude enzyme
supernatant was used and 5 ml reaction mixture was added in a clean dry test tube. The tubes were kept at room
temperature for 10 min. Then 0.5ml of Folin reagent was added to the previous mixture. The tubes were
incubated for 20 min at room temperature and the absorbance was measured at 720nm
Effect of Temperature and Ph on Enzyme Production:
The effect of pH on enzyme production was studied in buffer over a wide range of pH3-9 (sodium citrate
for pH 3.0–6.0, sodium phosphate for pH 6.0–8.0, Tris–HCl for pH 8.0–9.0.) The production media were
incubated over atemperture range of 20 -500C for 48hrs.
Partial Characterization of Enzyme:
Supernatant solutions from Streptomyces were used as crude enzyme. The temperature profile for cellulase
activity was determined by varying the incubation temperature between 20°C and 600C. In the same way,
cellulase activity was determined in the pH range of 3.0–9.0 using sodium citrate for pH 3.0–6.0, sodium
phosphate for pH 6.0–8.0, Tris–HCl for pH 8.0–9.0, To study the cellulase thermal stability, the supernatant was
pre-incubated at 50 and 60°C for 2, 4, 6, 8, 16, 20, and 24 h. These experiments were conducted in triplicate,
and results expressed as average values.
Result:
Isolation and Screening of Cellulase Producing Actinomycetes:
The aim of this study was to isolate strains of actinomycetes with improved cellulase production. Ten
actinomycetes isolates were isolated from decayed fruit wastes and they are identified by colony morphology
and Gram staining. Most of the isolates, obtained from fruit wastes, were Streptomyces sp. Screening of
cellulase producing actinomycetes were conducted using the Congo red test. After 4 days of incubation, all
isolates of actinomycetes showed signs of growth on CMC agar and demonstrated positive results in the Congo
red test. The Streptomyces sp S7 gave the clear zone diameter of 25mm. This indicated more cellulose
degradation in CMC agar plates cultured with Stain S7 as compared to plates cultured with other isolates.
Cellulase Production By Solid State Fermentation:
Production of cellulase on solid state fermentation using fruit waste as substrate had been carried out with
Streptomyces sp S7 strain.
Table 1: Reducing sugars and Cellulase produced by isolated Streptomyces strain.
Name of the Isolates

Enzyme activity (u/ml)

Reducing sugar(µg/ml)

Protein content(mg/ml)

Streptomyces sp.S7

38

360

0.53

Effect of Ph and Temperature on Enzyme Production:
The effect of temperature on the production of cellulase by Streptomyces sp S7 was determined at
temperatures ranging from20 to 50°C. (Figure1). Though there was considerable amount of enzyme production
between 30-500C,the optimal enzyme production was noticed at 400C.The effect of pH on cellulase enzyme
produced from Streptomyces sp S7 was examined using buffers at varying pH ranging from 4.0 to 9.0 as shown
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in (Figure 2). The enzyme shows high activity at a broad range of pH values (pH 4 - 6) with optimal pH at 5.0.
The enzyme production reduced to50% at pH 9.

Fig. 1: Effect of temperature on enzyme production.

Fig. 2: Effect of pH on enzyme production.
Partial Characterization of Cellulase:
Temperature profile for cellulase activity was determined by varying the incubation temperature between
200C and 600C.Optimal activity was observed at 50°C (Figure 3) and then enzyme activity reduced to 75% and
50% at 40° and 60°C, respectively. In the same way, cellulase activity was determined in the pH range of 3.09.0, incubated at 500C. The pH profiles demonstrate that 50% cellulase activity is maintained over a wide pH
range (4.0–8.0), with optimal activity occurring at pH 5.0 (Figure 4).

Fig. 3: Temperature profile of cellulase enzyme Activity.

Fig. 4: Effect of pH on cellulase enzyme activity.
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Thermo stability experiments are shown on (Figure 5). Shows that crude enzyme was able to retain 78%
residual activity at 50°C for 2 h, and 50% after 5h incubation, the half-life of crude enzyme being 6 h at 50°C
and 1.5 h at 60°C. Our results strongly suggest that the cellulase in this supernatant is thermo tolerant and as
such could be considered appropriate for many biotechnological processes.

Fig. 5: Thermostability of cellulase enzyme produced by Streptomyces sp.
Discussion:
Streptomyces species have always been a source of thousands of bioactive compounds. Enzymes are one of
the important products of this unusual group of bacteria. Streptomycetes sp. with potential cellulolytic activity is
subjected to produce cellulase in liquid culture.
In the present work, ten actinomycetes isolates were isolated from decayed fruit wastes and they are
identified by colony morphology and Gram staining. Most of the isolates, obtained from fruit wastes, were
Streptomyces sp. We have shown that Streptomyces sp.S7 produces cellulases using low-cost residues, such as
fruit waste. Screening of actinomycetes strains was conducted by using the Congo red test. Since the sole carbon
source in CMC agar was cellulose, the result of the test was strong evidence that cellulase was produced.
Streptomyces sp S7 gave the highest ratio of clear zone diameter to colony diameter. This indicated more
cellulose degradation in CMC agar plate cultured with Streptomyces sp S7 as compared to plates cultured with
the other strains.
The effect of environmental factors such as Temperature and pH were found to be important parameters
that influenced enzyme activities and production. The optimal temperature for cellulase enzyme production by
Streptomyces sp S7 was found to be around 30 to 450C and the highest production obtained at 400C.The result
also showed that enzyme production was maximum at pH 5 with fruit waste as substrate.
Cellulase enzyme from Streptomyces sp S7 was found active over a pH range of 4-8 with maximum activity
at pH 5. Theberge et al. (1992) showed that the optimum pH for endoglucanase from a strain of Streptomyces
lividans was 5.5. Jaradat et al. (2008) also found that cellulase enzyme from Streptomyces sp. (strain J2) was
active over a pH range of 4 - 7 with maximum activity at pH 6.
The maximum cellulase activity of Streptomyces sp S7 was recorded at 50°C and the optimum range is 4060°C. Furthermore, McCarthy (1987) reported an optimal temperature for cellulase activity in the range of 40 55°C for several Streptomyces species including Streptomyces lividans, Streptomyces flavogrisus, and
Streptomyces nitrosporus. Indeed, our results about pH and temperature profiles, and also the thermo stability
characteristics have shown that our strain is promising. Although the commercial preparation is more resistant at
very high temperatures (above 600C), the pH profile is very similar, especially in the range of 2–9.
Conclusion:
Cellulase enzyme production accounts for 40% of cost in bioethanol production. To reduce the cost of
production, lignocellulosic substrate is used instead of synthetic cellulose due to their reasonable cost, high
enzyme production capacity etc. The reduction in cost paves an economically easy way of ethanol production. It
is an important issue to deal with the residue both the comprehensive utilization of lignocellulosic resources and
for the prevention of environmental pollution.
The microorganism Streptomyces sp S7 used in this study was able to grow and to produce cellulase using
fruit waste as sources of carbon. The optimum of pH and temperature of enzyme production were of 5.0 and
40°C, respectively, and the cellulase retained 50% of activity after 5h at 50°C. The results herein obtained make
this strain and these low cost substrate worthy of further investigation, and potentially feasible for
biotechnological applications in different areas.
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