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Absract: The search for screening of enzyme producing bacteria for an ecofriendly environment from natural habitats is gaining 
momentum. Potential lignin degeading bacteria were isolated through primary screening.  A total no. of 30 soil samples were collected 
which include 9 palm field soils, 9 banana field soil samples, 9 forest soils and 3 guava field soils. ligninase producing bacteria were 
more prevalent in forest soil followed by banana, guava and palm in decreasing order. The enzyme producing ability is confirmed by 
secondary screening. The bacteria are identified as Bacillus species on the basis of morphological characteristics.  
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1. Introduction 

Enzymes are very well-established products in biotechnology. In the world market, enzymes for industrial applications are 
expected to be worth $6·3 billion by 2021 (BBC Research ,2017). Extracellular enzymes from bacteria and   fungi are increasingly 
used in eco-friendly biotransformation processes. A wide variety is already in use in high industrial scale in applications for deriving 
value from fungal and bacterial cellulases and ligninases. Current applications include animal feed, the pulp and paper industry, 
textile, detergent production, biofuels and other sectors (Kirk et al., 2002; Archer et al., 2008). High demand in recent years in the 
enzyme market highlights a need for development of novel microbial strains capable of producing high enzyme titres. A promising 
approach is to source natural strains from unexploited environments. 

 
Microorganisms are known for the production of important substances, such as antibiotics, food products, enzymes, amino 

acids, vaccines, and fine chemicals. Screening of diversified microorganisms from different habitats and their optimum utilization in 
industrial sector is the need of the hour. The increasing energy demands has drawn worldwide attention on the utilization of renewable 
resources particularly agricultural and forest residues, the major components of which are cellulose, starch, lignin, xylan and pectin. 
These materials have attracted considerable attention as alternative feed stock and energy source. Since they are available abundantly 
several microbes are capable of using these substances as carbon and energy sources by producing a vast array of enzymes in different 
environmental niches. (Antranikian et.al., 1992). A better understanding of enzymes and their functional significance suggests many 
novel applications for their catalytic activities and the need for continual discovery, and for novel properties.  

 
Biomass which comes from lignocellulose comprises lignin and polysaccharides such as cellulose, hemicellulose, pectin, ash, 

minerals, and salts (Howard et al,2003) . Cellulose and hemicellulose comprise different sugars, while lignin is an aromatic polymer. 
Cellulose and lignin are said to be the two most abundant polymers [Perez et al,2001; Rahman et al,2013]. Lignocellulose represents a 
valuable resource of largely unexplored sustainable carbon [Renugadevi, et al,2011]. It is of extreme essence to separate lignocellulose 
into its useful individual components. Various kinds of pre-treatment methods are employed, as pre-treatment is vital to enable access 
to and biodegradation of these components to allow for further enzymatic or chemical action, which in turn allows valuable 
compounds via further chemo-catalytic or microbial production processes. 

 
 Lignin is a complex, three-dimensional aromatic polymer consisting of dimethoxylated, monomethoxylated and non-

methoxylated phenylpropanoid subunits, (Martinez et al., 2005). It is found in the secondary cell wall of plants, where it fills the 
spaces between the cellulose, hemicellulose and pectin components, making the cell wall more rigid and hydrophobic. Lignin provides 
plants with compressive strength and protection from pathogens. Lignin can be depolymerized by thermochemical methods such as 
pyrolysis (thermolysis), chemical oxidation, hydrogenolysis, gasification, and hydrolysis under supercritical conditions (Pandey and 
Kim, 2011). Enzymes could provide a more specific and effective alternative for lignin depolymerisation. The enzymes reported to be 
involved in bacterial lignin degradation are laccases, glutathione S-transferases, ring cleaving dioxygenases, monooxygenases and 
phenol oxidases (Perestelo et al.,1989). 

 
 
 

 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2021/10.07.32 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:7(2), July: 2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 4th July  

 Publication Date:30th July 2021 

 

 
70 

 

2. Material and Methods 
a. Isolation of Lignin and Cellulose decomposing bacteria 

Soil samples were collected from Kolleru, Madicherla, Vempadu, Pallerlamudi, Rajahmundry, Pedavegi and Dwaraka 
tirumala, Jangareddygudem, West Godavari District, Andhra Pradesh, India. The differentsoil samples used for the isolation of Lignin 
decomposing bacteria were from palm, banana,forest and guava field soils. 
 
b. Collection of soil sample 

Soil samples were collected after removing the outer layer of the soil at a depth of 1cm from four corners of the field and 
mixed thoroughly. These composite soils were air dried, sieved through 0.2 mesh size and used for the study. The samples were 
collected in a polythene bag and bought to the laboratory for further processing. A total of 30 soil samples from four different fields 
were collected.  

 
c. Isolation of bacteria for isolation of bacteria from soil, 1gm of soil sample was serially diluted with sterile distilled water. All the 
plates were incubated at 37°c for 24 to 48 hrs. 
 
d. Isolation of Bacteria: Different types of bacteria were identified based on morphological characteristics and the total number of 
colonies on each plate was counted. 
 
e. Isolation and Selection of Ligninolytic Bacteria 

Primary screening: For isolation of lignin degrading bacteria, 0.1 ml of serially diluted sample was plated on minimal salt 
media containing kraft lignin (MSM-KL) as sole carbon source. MSM-KL media consisted of (g/L of deionized water) KL, 0.5; 
K2HPO4, 4.55; KH2PO4, 0.53; CaCI2, 0.5; MgSO4, 0.5; NH4NO3, 5 (modified from Chandra et al. 2008).  The plates were 

incubated at 30 °C for 7 days until colonies developed. The isolated bacteria were plated onto fresh MSM-KL agar plates repeatedly to 
obtain pure cultures.  

 
f. Secondary Screening  

Ligninase To confirm the enzyme producing isolates, secondary screening was carried out by using methylene blue dye as an 
indicator of the oxidation process by ligninolytic enzymes (Bandounas et al. 2011). The isolated bacteria were streaked onto dye-
containing MSM agar plates   with 0.5 g/L of kraft lignin as lignin substrate. Methylene blue dye was added at 0.25 g/L and the plates 
were incubated at 30 °C for 7 days. The agar plates were monitored daily for bacterial growth and decolorization of the methylene 
blue, after isolating in pure culture   The isolated culture was further spot inoculated in to lignin agar to confirm enzyme production by 
observing growth. 

 
3. RESULTS 

i)  In the present study, isolation and screening of ligninolytic and cellulolytic bacteria from different field soil samples of 
West Godavari District was carried out. The bacteria were isolated from 30 different soil samples. A total no. of 1328 colonies were 
isolated from different soil samples. Tabe 1 shows the no. of bacterial colonies isolated from different field soil samples.  

 
A total no. of 30 soil samples were collected which include 9 palm field soils, 9 banana field soil samples, 9 forest soils and 3 

guava field soils. From palm field soil samples, a total no. of 420 colonies were isolated out of these 102 were found to be lignin 
degrading bacteria which constitutes 24.28%. similarly, from banana field soil samples, 453 colonies were isolated and ligninase 
producers were 126 constituting 27.81%. From forest land and guava field soil samples a total no. of 325 and 120 bacterial colonies 
were isolated. Percentage of ligninase producers were found to be 134 (40%) and 31 (25.83%) respectively.  (Table-1&2) 

 
From all the different field soil samples percentage of ligninase producers was found to be 30.  Thus, lignin degrading 

bacteria were more prevalent in forest soil followed by banana, guava and palm in decreasing order (Plate1: a-d). The ability of soil 
bacteria to degrade lignin efficiently as a sole carbon source agreed with findings of Morrii et., al., (1995) and Hassan and Hanafy, 
(2009). From palm field soil samples, a total no. of 420 colonies were isolated out of these 76 were found to be cellulase producers 
which constitutes 18.09%. similarly, from banana field soil samples, 453 colonies were isolated and cellulose producers were 103 
constituting 22.73%. From forest land and guava field soil samples a total no. of 335 and 120 bacterial colonies were isolated. 
Percentage of cellulase producers were found to be 67 (20%) and 65 (54.16%) respectively. Highest number of cellulase producers 
were from guava fields. 
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Table-1:   Number of bacterial colonies isolated from different field soils 
 
 
 
 
 
 
 
 

 
Figure 1 Number of bacterial colonies isolated from different field soils 

 
Table-2: Number of lignin degrading bacteria from different soil samples 

 
 
 
 
    
 
 
 
 
 
 

 
Figure 1 Number of Lignin e degrading bacteria from different field soil samples 
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Name of the crop field Number of soil samples Total number of colonies 
Palm 09 420 
Banana 09 453 
 Forest soil 09 335 
Guava 03 120 
Total 30 1328 

Name of  the 
field soil 
sample 

Number of 
fields 

Total no. of  
colonies 

No. of  Ligninase 
producers 

Percentage of    
Ligninase 
producers 

Palm 09 420 102 24.28 

Banana 09 453 126 27.81 

Forest soil 09 335 134 40 
Guava 03 120 31 25.83 
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ii) Secondary screening 
For secondary screening the two isolates which showed maximum growth were selected. The two bacterial strains which 

were selected for lignin degradation   were further screened by plating the isolates in a new MSM-KL medium containing methylene 
blue as the lignin polymeric dye and incubated for 7 d (25 mg/L methylene blue). Change in colour of the medium from blue to clear 
were observed. The decolorization of methylene blue has been used as an indicator of lignin peroxidise enzyme activity (Ferreira-
leitao et al., 2006). To degrade the lignin, organisms have to produce extracellular enzymes, namely Laccases, Lignin peroxidises 
(LiPs), Manganese peroxidises (MnPs) and Versalite peroxidises (Buggy et al., 2011; Hatakka, 1994). 
 

Plate1 a-d Plate - Screeing of lignin degrading bacteria from field soil samples 
             
 
 
 
 
 
 
 
 
 
 
 
 
 

a) Palm field soil sample plate                     b) Banana field soil sample plate 
 

                                                        
                                                           c)  Forest field soil sample plate                 d)   Guava field soil sample pla 

 
Thus, two best isolates (JL-1, KL1 -Lignin degrading) were selected and   were sent for molecular sequencing to know the 

bacterial isolates and also for further studies.  
 

Conclusion 
Good number of bacteria were isolated from the chosen fields. More number of bacteria were isolated from banana field soil 

samples. Lignin degrading bacteria were more prevalent in forest field soil samples. The results indicate that the isolated bacteria have 
significant potential use in the applications for the treatment of lignin in environments rich in those components especially in palm oil 
fields as the researcher continue to investigate further on breaking dormancy of oil palm seeds. 
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