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This study investigates the use of milk as a substrate in a Microbial Fuel Cell (MFC) for power generation with 
Lactobacillus bacteria. In place of semipermeable membrane separating the anodic and cathodic chamber in MFC, salt 
bridge made from agar-agar gel is used as a conducting medium. KMnO4 is used as an oxidizer in cathodic chamber in MFC 
and open circuit voltage (OCV) is observed for various systems by changing anodic and cathodic chamber volume, bacterial 
concentration. Maximum OCV of 2.01 V is obtained with 300 million Lactobacillus sporogenes added to anode of 600 mL 
working volume containing 100 mL milk and 500 mL water mixture. Novel approach was used to design new structure of 
salt bridge which can act as conducting medium and also as a cathode. This system achieved a maximum OCV of 1.13 V. 
Sodium hypochlorite (0.6 w/v%) has been evaluated as an alternative oxidant to potassium permanganate, achieving a 
maximum OCV of 1.66 V. The obtained results depicted that the milk as a substrate in MFC along with Lactobacillus has 
considerable power generation scope which can be further improvised. 
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Introduction 
Industrialization and extensive use of conventional 

energy sources present significant challenges to 
sustainable and renewable power generation1. 
Microbial Fuel Cells (MFCs) have emerged as a 
promising technology in this domain, offering a clean 
and efficient way to convert chemical energy from 
waste materials or wastewater into electrical energy 
using electroactive bacteria through redox reactions2-3. 
This innovative approach provides dual benefits of 
energy generation and waste treatment, addressing 
critical environmental concerns. 

Previous studies on MFCs have explored  
substrates like industrial wastewater, organic 
effluents, and dairy waste, emphasizing their potential 
for renewable power generation and wastewater 
treatment4-5. For instance, lactic acid bacteria have 
been utilized in MFCs for degrading lactose in dairy 
wastewater, showcasing their dual capability for 
pollutant removal and electricity generation. Despite 
these advances, challenges such as low power output, 
the high cost of materials like proton exchange 
membranes (PEMs), and the complexity of oxygen 

reduction reactions at the cathode limit their practical 
applications6-7. 

The use of milk as a substrate in MFCs is a relatively 
unexplored area. While a few studies have reported 
voltage generation using milk, the low power output has 
hampered its adoption for practical applications. 
Additionally, the potential of combining raw milk with 
specific bacterial strains such as Lactobacillus for 
enhanced energy generation has not been thoroughly 
investigated. To address these gaps, the present study 
focuses on the novel design and operation of MFCs 
using raw milk as the primary substrate8-9. 

In this work, a dual-chambered mediator-less MFC 
is utilized, employing a cost-effective salt bridge 
made from agar-agar gel as a substitute for PEMs. 
Furthermore, a novel approach of integrating the salt 
bridge as both a conducting medium and a cathodic 
component has been introduced. This innovative 
design aims to reduce operational costs and  
simplify the MFC structure without compromising 
efficiency9-10. The performance of the system is 
assessed by varying key parameters, including 
bacterial concentration, anodic and cathodic chamber 


