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ABSTRACT Agro industrial wastes constitute valuable source for microbial cultivation and enzyme production. Five 
agro-industrial wastes such as dal mill waste, oil mill waste, molasses, fruit waste and vegetable garbage 

were employed as substrates for the production of protease by Fusariumoxysporum. Protease enzyme was estimated 
after every 24 hrs of incubation which indicates the maximum protease production after 7 days of incubation in all the 
five agro industrial wastes. However dal mill wastes, oil mill waste, molasses, and vegetable garbage were favored 
most and showed production of almost similar amount of enzyme than in the fruit waste.

Introduction
Recent developments in industrial biotechnology have 
resulted in the exploitation of new and undiscovered mi-
croorganisms and the devising of improved methods for 
enzyme production, which have led to increased yields of 
the enzyme, thus making a viable industrial process fea-
sible (Sumantha et al.,2006). Environmental pollution by 
agro-industrial byproducts in developing countries can be 
alleviated by recycling into soils. However, little is known 
about their chemical composition and impact on soil fer-
tility (Wakene Negassa et al., 2011). Annually around 998 
million tones of agricultural waste are being produced 
globally. Only 15% is used as animal feed, particularly as 
supplement, plant fertilizer or soil conditioner while rest 
are dumped in landfills, which lead adverse environmen-
tal impact including global warming (Cauto and Sanro-
man,2005). In order to minimize the waste, one has to con-
vert the waste to value- added products. Agro industrial 
waste contains fat, crude fiber, carbohydrates and protein 
and can be converted to useful agricultural and industrial 
products by microorganisms with the supplementation of 
nitrogen sources (Yang, 2002).Thus providing an alterna-
tive avenue and value addition to these otherwise under 
or non-utilized residues. They are considered the best sub-
strates for the enzyme production in solid state fermenta-
tion (Ellaiah et al., 2002).

Materials & Method
Five agro-industrial wastes such as Dal mill waste, Oil mill 
waste, Molasses, Fruit waste and Vegetable garbage were 
employed as substrates for the production of protease by 
Fusarium oxysporum. All the five agroindustrial waste were 
collected from local area.

Substrate Preparation and Solid State Fermentation.
All agro industrial waste utilized in this study were pow-
dered to size about 2 mm in homogenizer and then sieved 
through 20-40 mesh screens to obtain a particle having di-
ameter between 0.42 to 0.85 mm. Each of the these 20 
gm substrate was supplemented with 0.83gm K2HP04, 0.16 
gm MgSo4, 1.5%  agar-agar and 10 ml distilled water is 
then mixed with 1 ml spore suspension  of  7 day old cul-
ture of Fusarium oxysporum and then poured in sterilized 
Petri plate for solid state fermentation. Incubation was car-
ried out initially at room temperature (25-30oc) for 7 days.

Enzyme Estimation 
During process of solid state fermentation over 7 day in-
cubation period, after every 24 hrs of interval, 1 gm fer-
mented substrate was harvested from Petri plate and trans-
ferred to test tube containing 5 ml phosphate buffer. The 
contents were homogenized and centrifuged at 2000 rpm 
for 30 min to remove all particulate matter. The culture 
filtrate after filtration through Whatmann filter paper was 
used for enzyme estimation. Protease activity was assayed 
as suggested by Keay and Wrildi, (1970) Protocol used and 
preparation of standard graph is mentioned as earlier. 

Result and Discussion
Protease enzyme was estimated after every 24 hrs of in-
cubation. Results are depicted in Table 1 and Fig.1 which 
indicates the maximum protease production after 7 days 
of incubation in all the five agro industrial wastes. How-
ever dal mill wastes, oil mill waste, molasses, and vegeta-
ble garbage were favored most and showed production of 
almost similar amount of enzyme than in the fruit waste. 
Megalla et al., (1990), achieved production of protease 
with Thermoas thermophilum after six days of incubation. 
In the study carried out by Lazim et al., (2009), protease 
activity was detected on 5th day of incubation. It was re-
ported that maximal protease activity by Streptomyces sp. 
594 was attained after the fourth day, reaching the level of 
15.50 Ug-1 by  Azeredo et al., (2005) Whereas in the case 
of S. rimosus, maximal protease activity (15.80 Ug-1) was 
attained on the ninth day of incubation by Yang et al., 
(1999). Similarly Maximum protease activity production by 
Aspergillus flavus was obtained between the fifth and sev-
enth day of incubation using SSF at 30oC by Malathi and 
Chakraborty, (1991).Maximal proteases was obtained after 
six days of incubation by A. terreus ( Usama Ali, 2008). A. 
awamori showed a peak at 120 hrs of incubation (Negi 
and Banerjee, 2010). In a study by Divakar et al., (2006), 
Thermoactinomyces thalpophilus gave the maximum yield 
of protease at 72 hrs of incubation on a SSF process with 
wheat bran as the substrate.
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Table 1: Utilization of agro industrial waste for produc-
tion of protease by Fusarium oxysporum in solid state 
fermentation.
Production of protease (µg/ml )at different Incubation 
period
Type of 
waste

24 
hrs. 48 hrs. 72 hrs. 96 hrs. 120 

hrs.
144 
hrs.

dal Mill 
Waste 4.8 3.9 4.9 5.0 8.7 8.8

oil Mill 
Waste 2.6 2.1 2 3.4 6.5 8.1

fruit Waste 1.1 3.4 3.7 5.7 7.1 6.7
molasses 1 1.3 1.5 4.8 7.7 8.6
vegetable 
Garbage 3 3.5 6.7 8.2 8.7 8.8

 
Fig 1: Utilization of agro industrial waste for production 
of protease by Fusarium oxysporum in solid state fer-
mentation.
 


