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Abstract

The present study deals with the production of biogas from post-harvest wastes of pineapple such as peels, leaves, mixture of 
peels and leaves with the two different types of inoculum viz., Cow Manure (CM) and Novel microbial Consortia (NC). The 
results between the two types of inoculum were compared to find out their efficiency. Among the different substrate-inoculum 
combinations, the biogas production potential was evaluated which resulted that NC was more efficient compared to CM. All 
assays were conducted till cessation of biogas production which completed on 80th day. Pineapple leaves with NC proven to be 
best substrate-inoculum combination with maximum biogas yield of 208.28 L/kg Total Solid (TS) comprising of 72.45% 
methane, whereas same substrate with CM yielded 35.96 L/kg TS with 34.7% methane. Co-digestion mixture of peels and leaves 
yielded 187.19 l /kg TS with 56.61% methane with NC which was 2.2 fold higher when compared with CM having a yield of 
84.46 L/kg TS and 49.2% methane. In all these assays total biogas yield with NC have been significantly improved than CM 
inoculum. In addition, high percentage of Volatile Solid (VS) destruction (44.72-61.4%) and methane yield between 48.8-72.45% 
were observed with NC. These results have substantiated the better efficiency of NC for anaerobic digestion of pineapple wastes 
which can replace cow manure for large scale commercialization.

Keywords: biogas, cow manure, methane, novel microbial consortia, pineapple wastes

Received: April 2013; Revised final: February, 2014; Accepted: February, 2014

Author to whom all correspondence should be addressed: E-mail: rb@iitkgp.ac.in; Phone: +91-3222-283104; Fax: +91-3222-28224

1. Introduction

Continual growth of population and industrial 
development, is leading to increased generation of 
wastes around the globe. The disposal of the 
agricultural and industrial waste is a major problem. 
Landfill waste disposal method is the most common 
practice for management of such kind of wastes. A 
poorly managed landfill creates a number of adverse 
environmental impacts such as wind-blown litter, 
attraction of vermin and generation of liquid leachate 
(Bahukhandi and Ghosh, 2012). 

Methane is a greenhouse gas commonly 
produced at landfill sites that can create odour 
problems and kill surface vegetation. Alternatively, 
incineration or thermal treatment converts solid 
organic waste into residue and gaseous products. It is 
a controversial method of waste disposal, due to 

emission of gaseous pollutants. Therefore, scientific 
communities are looking out for technologies that 
will allow for efficient, cost-effective and eco-
friendly waste management. Improvement in the 
environment safety measures by eliminating waste 
through resource recovery practices have always 
been encouraged. One way to do this is by shifting 
away from waste management to resource recovery 
practices like energy generation from biodegradable 
organic wastes. Energy is an essential factor of 
development since it stimulates economic growth and 
development. According to International Energy 
Outlook (IEO, 2011), world primary energy demand 
is projected to increase by one-third between 2010 
and 2035. The energy-related CO2 emissions will 
increase by 20%, resulting in a long-term rise in the 
average global temperature up to 3.5°C. The growing 
energy demand, detrimental consequences of the 


