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Laccase from fungi have attained considerable attention due to the involvement in transformation and 

degradation of many polymers, ring cleavage of aromatic compounds and many phenolic compounds with 

the help of reduction of oxygen to water. Two fungal species were (Pleurotus. ostreatusand 

Pseudolagarobasidium acaciicola) used to study the production of laccase by solid state fermentation method 

on different lignocellulosic waste like rice bran, rice husk, wheat bran, and wheat straw. Presence of 

cellulose, lignin and hemicellulose in different lignocellulosic waste are rich in nutrients which promotes 

fungal growth in solid-state fermentation. From results it was confirmed that the rice bran produces higher 

concentration of laccasethan other lignocellulosic substrate. 
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I. INTRODUCTION 

Laccase enzymes can obtained from higher 

plants, insects, bacteria and fungi [15].Laccases 

(1.10.32, p-diphenol: oxygen oxidoreductases) are 

produced from basidiomycetous(white rot fungi) 

and ascomycetousfungibelongs to the multicopper 

oxidases containing four copper atoms in the 

catalytic centre.This enzyme catalyse several 

phenolic compounds, aromatic amines, thiols with 

some inorganic compounds with oxygen as an 

electron acceptor [1].Laccases are having ability to 

remove xenobiotics substances from the 

environment and produce such compounds which 

are involved in bioremediation processes. With 

such properties these enzyme have attracted many 

researchers for it potential applications in 

pharmaceuticals (transformation of steroids, 

antibiotics), cosmetic, paper industry 

(bio-bleaching and bio-pulping), food industry, 

chemical industry (detoxification), textile 

(decolorization), nano-biotech and in controlling 

environmental pollution globally[17]. 

Earlier submerged fermentation were in process 

for the fermentation of most of the enzymes 

including laccase. Now trend have changes as the 

concept of utilization of lignocellulosic waste were 

carried by solid state fermentation (SSF). In SSF 

microorganisms are grown on natural substance 

as solid support in the absence of water. For 

production of Laccase enzymes, fungus can be 

growth on different lignocellulosic waste, which 

contain significant concentration of soluble 
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carbohydrate,nitrogen, and various minerals for 

production of laccase enzyme. Different substrate 

used for SSFis sugarcane bagasse, corn stalk, rice 

straw, saw dust and rice husk. Its synthesis 

doesnot require any additional low molecular 

weight cofactor as laccase is an extracellular 

enzyme which help its proper processing, 

purification processes with good stability.These 

agricultural waste products provides carbon and 

nitrogen sources for fungal growth and production 

of laccase in SSF. Surface solid materials are used 

for microbial process via SSF by using organic and 

synthetic material. Physical characteristics of 

support system like shape, particle size, and 

consistency are directly related to the success of 

the process. Smaller size of particles are able to 

provide larger surface area for microbial growth by 

forming colonisation. Chemical composition of 

organic materials plays an important for success of 

SSF.  

Basidiomycetous specifically white rot fungi, have 

ability to utilise lignin and cellulosic substances 

for their growth and production of laccase enzymes 

[4]. Higher titres of laccase are associated with SSF 

as fed-batch cultures with higher concentration of 

oxygen and slow sugar supplying process. SSF 

overcomes several problems such as pH, agitation, 

aeration and  temperature which are encountered 

in submerged fermentation (SF). Roy et al., 2006 

reported SSF are able to utilize rubber 

biodegradation efficiently than the SF. Several 

reports from various authors emphasis on SSF in 

terms of high yield quality of product and 

downstreamingof  product. Fermentation process 

is carried out with sufficient available water but 

without availability of free water for different 

agro-industrial lignocellulosic waste like rice bran, 

wheat straw, wheat bran and many more. 

Fermentation for production of laccase depends on 

many physical and chemical cultural conditions 

like nature of agronomic waste, content of carbon, 

nitrogen, amino acid, vitamins, metal ions 

composition source present, temperature, pH, 

presence of inducers and aeration. 

II. MATERIAL AND METHODS 

A. Organism and inoculum preparation 

FungusPleurotusostreatusand 

Pseudolagarobasidium acaciicola obtained from 

the premises of Aurangabad  was maintained 

onPDA (Potato Dextrose Agar) agar slants and from 

these slants inoculum was prepared for 

production of laccase enzyme. 5 grams of different 

substrate like rice bran, rice husk, wheat bran 

andwheat strawwas autoclaved in washed petri 

plates. Autoclaving was carried at 121C°by 

keeping pressure at 15lb for 20 minutes. 10 mM 

Sodium-acetate buffer solution of pH 5.5 and 

Carbonate bicarbonate buffer solution at pH were 

applied on substrate which act as a moistening 

medium for fungal growth to maintain desired pH 

for fermentation. After incubation, Laccasewas 

harvestedfromP. Ostreatusby adding 20 ml 

distilled waterand the slurry was filtered by muslin 

cloth to remove all spores and other impurities. 

The collected supernatant was subjected to 

Laccase  assay.For production of Laccase from P. 

ostreatus, the incubation time for rice bran was 13 

days, for rice husk 10 days, for wheat bran 13 days 

and for sugarcane bagasse6 days. For laccase 

production the incubation of  P. acaciicola, with 

different substrate for productions from rice bran 

was 11 days, for rice husk 9 days, for wheat bran 

12 days and for sugarcane bagasse  its 6 days 

incubation time as shown in table 1. Enzyme assay 

activity was checked byspectrophotometrically. 0.8 

mm agar piece on which actively growing fungal 

mycelium was used as inoculum. After thoroughly 

mixing contents in petri plates were then 

incubated at 30 °C in static conditions. 

Table 1.Represents the different incubation 

time by different substrate for Laccase 

production 

Fungal 

Species 

Incubation time (days) for 

production of laccase enzyme 

Rice 

bran  

Rice 

husk 

Wheat 

bran 

Sugarcane 

bagasse 

P.ostreatus 13 10 13 6 

P. 

acaciicola 

11 9 12 6 

 

B. Laccase assay activity 

Oxidation of ABTS method is used to determine the 

enzyme activity of 

laccase[3].Spectrophotometrically increase 

absorbance at 420 nm for  3mins, which was 

related to the oxidation od 2, 

2-azino-bis-3-ethylbenzthiozoline-6- sulfonic acid 

(ABTS). Reaction mixture contain 100 µl of 50 mM 

ABTS, 800 µl of 100 mM sodium acetate buffer at 
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pH = 5.0 and 100 µl of laccase enzyme extract. 420 

nm absorbance of sample was taken against 

blank. 

III. RESULTS 

In present study, two different fungi e.g.,P. 

ostreatusandP. Acaciicolawere allowed grown on 

different substrates likerice husk, rice bran,wheat 

bran and sugarcane bagasse. These fungi were 

able to produces good amount of laccaseenzymeby 

effectively degrading lignin by lignin degrading 

enzyme system.Different concentration of enzyme 

was produced on different substrate are shown in 

table 2.P.ostreatusgrown on different substrates in 

which rice bran (0.32 g/ml) showed highest 

production of laccase enzyme followed by 

sugarcane bagasse (0.30 g/ml), wheat bran (0.25 

g/ml) and rice husk (0.15 g/ml). P. acaciicolaalso 

produce different amount of enzyme on different 

substrate. For rice bran enzyme concentration was 

(0.27 g/ml), rice husk (0.10 g/ml), wheat bran 

(0.29 g/ml) and for sugarcane bagasse (0.9 g/ml) 

as shown in Table 2. 

Laccase assay activity different along with the 

substrate produced by two different fungi.Laccase 

produced by P.ostreatusin rice bran showed 

maximum activity on 13th day (3.9 U/L), for rice 

husk 10th day (1.0 U/L), for Wheat bran 13th (2.9 

U/L) and for sugarcane bagasse 6th (3.0 U/L) at 

pH 5.5. P. acaciicolaenzyme activity at pH 5.5 was 

maximum on 11th day for rice bran (1.2 U/L), for 

rice husk on 9thday (0.4 U/L), for wheat bran on 

12thday (1.1 U/L) and for sugarcane bagasse on 

6th day was 1.5 U/L as shown in Table 3. 

IV. DISCUSSION 

P. ostreatus and P. acaciicola fungi’s are producer 

of extracellular laccase with different 

concentration and activity. Laccase enzyme was 

produced higher in case of rice bran substrate 

than the other substrates used for laccase 

production. Rice bran contain many phenolic 

compounds like vanillic acid and ferulic acid, 

which have ability to induce the production of 

laccase enzyme from P. ostreatus and P. acaciicola. 

Reference [13] studied different microbial sources 

can be used for production of laccase enzyme, 

mostly from white-rot fungi which have ability to 

degrade lignin. Reference [18] used dry, ground 

mandarin peels, grapevine and saw dust for 

production of laccase enzyme from P. ostreatus 

with concentration of laccase enzyme 0.333 g/ml 

with 4.80 ± 0.08 U/L as laccase activity. While for 

P. acaciicoladecayed wood was used as a support 

system for laccase production and enzyme 

concentration was found to be 0.775 g/ml  with 

6.9 ± 0.4 U/L activity. The statistical optimization 

need to be carried to increase the production of 

laccase enzyme which will help to bio-eliminate the 

various agricultural and industrial phenolic waste 

compounds.  

 

Table 2. Represents the different concentration 

of Laccase enzyme produced on different 

substrate 

Fungal 

Species 

Enzyme concentration (g/ml) by 

using different Substrates 

Rice 

bran  

Rice 

husk 

Wheat 

bran 

Sugarcane 

bagasse 

P.ostreatus 0.32 0.15 0.25 0.30 

P. 

acaciicola 

0.27 0.10 0.29 0.9 

Table 3. Represents the enzyme activity of 

Laccase enzyme produced on different 

substrate 

Fungal 

Species 

Enzyme activity (U/L) produced by 

different substrates  

Rice 

bran  

Rice 

husk 

Wheat 

bran 

Sugarcane 

bagasse 

P.ostreatus 3.9 1.0 2.9 3.0 

P. 

acaciicola 

1.2 0.4 1.1 1.5 
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