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Abstract: The radial growth of Pleurotus djamor was faster in the malt extract agar medium as compared to the different 

concentration of supplemented tendu leaf waste (5%, 10%, and 15% agar medium). As the concentrations of tendu leaf 

waste increased to 15% , the growth rate was reduced as prolonged incubation period in the plate culture and liquid 

medium. Thereby, at very high concentration of tendu leaf extract ( 15%) was toxic for the growth of mushroom,  where 

protein content and sugars were declined. The antibacterial activity was tested to various concentrations of tendu leaf 

extract degraded by Pleurotus djamor against human pathogens. E.coli  was more susceptible at 5% tendu leaf extract 

showed maximum zone of  inhibition (19mm) and less inhibition zone (12mm) by Bacillus subtilus as compared to 10 

% and 15% extracts  respectively. 
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I. INTRODUCTION 

Kendu / Tendu (Diospyros melanoxylon Roxb.) leaves  

belongs to Ebenaceae family. It is native to India and  Srilanka. 

Its trade name is Ebony tendu / kendu and is also called as 

coromandel ebony and contributes to social economic 

livelihood of tribal people in India. The leaf  and fruit of the 

kendu plant have also been used for traditional medicines. The 

leaves are commonly used for making bidis (an indigenous 

traditional cigarette, which uses the kendu leaf for rolling 

instead of paper [1]. 

The waste generated from bidi industry is about 12 to 15 

thousand tons per annum. In the absence of proper scientific 

method the leaf waste is thrown on the streets and the improper 

disposal of leaf garbage leads to various environment al 

hazards .The volume of waste generated is posing great threats 

to the environment as no proper disposal mechanism  is 

practiced by the workers [2] . 

Mushrooms  such as Pleurotus and various other varieties are 

a promising possibility to recycle nutrients a they have been 

used for centuries to produce protein rich food from solid 

waste. This simple biotechnological process can provide a 

solution for safe handling of organic biodegradable soiled 

waste as well as the most needed plant nutrients for sustainable 

productivity [3]. In order to solve this problem of leaf waste 

disposal is an eco-friendly and economically beneficial 

manner the present work has been designed to convert this 

biomass into biofertilizer using mushrooms and physico 

chemical parameters are analyzed. 

This simple biotechnological process can provide a solution 

for safe handling of organic biodegradable soiled waste as well 

as the most needed plant nutrients for sustainable 

productivity[4]. In order to solve this problem of leaf waste 

disposal is an eco-friendly and economically beneficial 

manner. Hence, the present work  was undertaken to see 1. the 

growth in culture plates and flasks, 2. To study the physico – 

chemical tests of biomolecules in fermented tendu leaves and 

3.  To check the antibacterial  activity against the human 

pathogens .  

II. MATERIALS AND METHODS 

Tendu leave wastes was procured from Local houses in and 

around Tenkasi, Tirunelveli (Dt.), Tamil Nadu. The waste was 

collected in the gunny bags and dried under shade. Further the 

waste was used for the biodegradation studies. Pure culture of 

oyster mushroom viz., Pleurotus djamor [Fr] Singer (CO 1) 

variety was obtained from the Agricultural Research station, 

T. Kallikulam, Tirunelveli (Dt.), Tamil Nadu.  The culture was 

maintained on Potato Dextrose Agar (PDA) slants and stored 

at 4ºC and the slant was sub cultured once in a month. 

Biodegradation studies 

Various  amounts of Tendu leaves (5%, 10%, 15% w/v) were 

weighed and  boiled in 100ml of hot water (90C) for 15 min 

prepared. The supernatant of tendu leaf was used to prepare 

100ml of modified tendu leaf extract medium by adding 1.5g 

of agar.  This medium was sterilized at 121C for 15min and 

dispersed into Petri plates (20ml / plate).  Culture was 

inoculated at the centre with a mycelial agar block taken from 

the margin of 7 days- old fungal colony growing on PDA 

medium.  The plates were incubated at 28  2C in the dark 

for 6 to 8 days. The radial growth of white rot fungi was 

measured on Malt extract agar medium (control) and modified 

tendu leaf extract agar medium on the 6th day after inoculation. 

The radial growth rate was calculated by noting the days 
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required by the fungi for completely covering the plate. The 

bleaching of the colour at the reverse of the individual plates 

was observed on the 21st day after inoculation [5].  

Compositional Changes 

Biodegradation of tendu leaves at various proportions (5%, 

10% and 15% W/V) were studied in liquid state of Erlenmeyer 

flasks (250ml) using the known mushroom fungi and Malt 

extract broth culture  used as control.  Visual observations 

were made on the colonization and substrate colour removal 

by the known monoculture treatment.  After  40 days interval 

of study, the  contents of each flask was used in the analyses 

for change in p, reducing sugars [6], protein [7], tannins,  

flavonoids and alkaloids [6] and antioxidant activity [8] and 

Antibacterial  activity using well diffusion method [9] . 

III. RESULT AND DISCUSSION 

Most agricultural residues are rich in lignocellulosic 

compounds whose handling and disposal are often 

problematic, due to their chemical structure and 

decomposition properties [10].  

Growth rate of Pleurotus djamor in plate culture: 
The radial growth of Pleurotus djamor was faster in the malt 

extract agar medium as compared to the different 

concentration of supplemented tendu leaf waste (5%, 10%, 

and 15% agar medium). The mushroom Pleurotus djamor took 

6 days to cover the malt extract agar medium and also 

produces dense biomass in the solid medium and liquid 

medium. Where as the mushroom took 10-12days in the 

5%,and 10% of supplemented tendu leaf waste agar medium 

to covered the 9cm of  Petri plate. As the concentrations of 

tendu leaf waste increased to 15% , the growth rate was 

reduced as prolonged incubation period in the plate culture and 

liquid medium. There by it also favours in the contamination 

of Aspergillus niger and Pencilium species. And also 

simultaneously the biomass also  reduced in the plate culture 

and liquid culture (Table .1, 2). 

In the qualitative  screening , sugars, proteins, alkaloids, 

phenols and flavonoids are present in different concentrations 

of tendu leave extract inoculated with Pleurotus djamor after 

40 days of incubation respectively.Similar to our observations, 

considerable variation among different Pleurotus sp., in 

colonizing different spawn bases had been reported [11].  

Lentinus edodes strain growing on coffee pulp based on 

similar parameters used in this study and that Pleurotus 

species scored over Ganoderma lucidum coffee pulp 

degradation [12, 13]. Similarly our results showed the higher 

ability of the Pleurotus species to grow on tendu leaf extract 

as the sole carbon source (Table .3). 

Physico – chemical parameters: 
In the present investigation, the pH content of Tendu leaf 

waste from different experimental groups (malt extract as 

control, 5%, 10% and 15%) were variable during their 

fermentation period and were found to be respectively.The 

change in colour of the substrate from dark to yellow brown, 

an indicator of the efficiency of biodegradation, was found to 

be pronounced and small primordia were observed in 5% , 

10% extracts respectively. Similar results are in accordance 

with Mata and Savoie, 1998 [14].  

The enchancement of ash content may be due to faster and 

consistent increased microbial activity at the time of 

fermentation. It can also predicted that increasing ash content 

indicates faster consumption of available tendu leaf litter 

because of increased palatability of waste after initial 

decomposition. It is concluded the higher biomass content 

indicates larger quantity of ash which result in greater 

utilization of tendu leaf waste [15]. Moisture is an important 

factor for the mobility of water. The increased moisture level 

in the tendu leaf waste was attributed to the fact that for the 

enhanced contents of nitrogen, phosphrous, potassium, and 

other secondary micro nutrient. Ash is important indicative 

parameter for decomposition and mineralization of the 

substrate.   

Then polyphenol content as the concentration increased of 

tendu leaf waste increased (10%). But there was no reduction 

in polyphenol content at the concentration of 15% of tendu leaf 

waste was supplemented after 40 days of fermentation on 

inoculated with Pleurotus djamor. Where as malt extract broth 

showed a megor amount in production of polyphenol content 

due to the presence of yeast extract, maltose in the medium 

composition. Our  results are positively correlated with the 

N,N-Dimethyl Form amide (DMF 50%) extract showed the 

highest polyphenol content of 167.4 mg GAE/g and provided 

the greatest antioxidant activity for the tobacco leaf  [16]. 

Similar values of phenolic content were found for guava, plum 

and star fruit and beta carotene content was found similar to 

different variety of mangoes [17]. 

The tendu leaf waste extract with higher antioxidant activity 

also had higher polyphenol content. These findings are 

positively correlated in accordance with where the polyphenol 

extracted from tobacco leaf had great potential as antioxidant 

and antimicrobial activity for textile application, similar 

findings has been reported for kiwi, guava, red apple, banana 

[16, 14]. The different concentration (5%,10% and 15%) of 

tendu leaf waste was high content of calcium, phosphorus, 

potassium, nitrogen. Similar trend of mineral composition can 

be found in mango and passion fruit (Table 5) [18] .  

The physical chemical parameters such moisture   content, ash, 

crude fibre, protein, carbohydrate, pH and colour importance 

for further processing and value addition of kendu/tendu leaf. 

As the concentration of tendu leaf extract increases, the protein 

and sugar content, tannins, phenols, flavonols were also 

increased. At  high concentration of tendu leaf extract was 

toxic for the growth of mushroom, thereby protein content and 

sugars were declined.  

Similar to this observation, P.djamor which produced dense 

mycelial growth on both tendu leaf extract agar  medium and 

tendu leaf extract broth cultures did not produce fruiting 

bodies as in coffee pulp bags. As suggested that use of tannase 

producing fungal strains to degrade tannins might be an 

alternative to use tendu leaf waste as an animal feed [19]. 
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Antibacterial activity of various concentrations of tendu leaf 

extract degraded by Pleurotus djamor against human 

pathogens viz., E.coli, Bacillus subtilus, Staphylococcous 

aureus.. E.coli was more suscetiple to 5% tendu leaf extract 

showed maximum zone of  inhibition (19mm dia.) and less 

inhibition zone (12mm) by Bacillus subtilus but resistant at 

high concentration of tendu leaf extract (15%) (Table 4). 

Similar results was observed  the inhibition activities on 

Escherichia coli and Staphylococcus aureus were also 

measured for evaluating the antimicrobial activity of cotton 

fabric treated with the tobacco leaf extract [16]. 
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Table -1 Growth rate of Pleurotus djamor in supplemented Tendu leaf waste in plate culture. 

4+ =Excellent; 3+ =Good; 2+ =Moderate ; 1+ =Not bad 

 

 

Table: 2  Visual observations in  flask studies by Pleurotus djamor 
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Table:3  Changes in components of   supplemented tendu leaf waste by Pleurotus djamor 
 

S.No    Agar medium Radial growth Growth rate per          

day  

  Bio mass Decolourization 

1 Tendu leaf waste 

5% 

35mm 3mm +++ ++++ 

2 10% 20mm 2mm ++ ++ 

3 15% 9mm 0.6mm ++ + 

4 Malt extract 

(control) 

45mm 20mm ++++ ++++ 

S.No Liquid medium Mycelial Biomass 
Colour change in 

broth medium 
pH 

1 5% More Dense growth 
Mycelium turns to 

brown colour 
6.5-5.8 

2 10% Dense growth 
Mycelium turns to 

pale yellow colour 
6.5-6.0 

3 15% 
Less growth favours 

contamination 
Dark Brown colour 6.5 

4 
Malt 

extract((control) 
Profuse growth 

Brown to yellow 

colour 
6.5-5 

S.no components 
Malt extract 

(control) 

Tendu leaf 

waste 5% 
10% 15% 

1 pH 6.5 6.1 5.8 5.8 

2 Sugar + + + + 

3 Protein + + + + 

4 Alkaloids - + + + 

5 Flavonoids + + + + 

6 Phenols + - - -s 
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Table.4 : Antibacterial activity of different concentration of tendu leaf waste in well diffusion method 

 

 

 

 

 

Table : 5  Qualitative  analysis of  minerals in Tendu leaf extracts using Pleurotus djamor 

 

 

7 Tannin - + + - 

S.NO Tendu leaf supplemented E.coli Bacillus subtilis 
Staphylococcus 

aureus 

1 5% 19 mm 12 mm 14 mm 

2 10% 15 mm 17 mm 17 mm 

3 Malt extract (control) 17 mm 18 mm 16 mm 

4 Streptomycin 14 mm 14 mm 16 mm 

S.No Minerals 
Malt extract 

(control) 

Tendu leaf 

waste  5% 

Tendu leaf 

waste  10% 

1. Nitrogen + + + 

2. Phosporus - - - 

3. Potasium + + + 

4. Calcium + + + 

5. Magnesium + + + 

6. Sulphur + + + 

7. Iron +  + 


