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Abstract

Microbial coagulants are emerging as an eco-friendly alternative to chemical coagulants owing to
their non-toxicity, biodegradability, and sustainability. However, their use is limited by high
production costs linked to expensive nutrient media and scalability issues. To address these
challenges, this study developed a cost-effective microbial coagulant based on a fungus using
cocopeat as a substrate. Growth conditions (malt extract, glucose, and pH) were optimized using the
Face-Centered Central Composite Design (FCCCD) under Response Surface Methodology (RSM) to
maximize coagulant yield. The performance in water treatment was evaluated using jar tests, and
large-scale production techniques were investigated using a tray bioreactor and an agitated drum
bioreactor (ADB). The fungal strain used in this study was identified as Phanerochaete concrescens,

which demonstrated high turbidity-reducing efficiency, achieving a maximum flocculating activity

https://lwww.scopus.com/pages/publications/105037991283?origin=resultslist 1/4


https://www.scopus.com/pages/publications/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/home.uri?zone=header&origin=
https://www.scopus.com/pages/home
mailto:fellahmaroua06@gmail.com

7/15/26, 10:42 AM Scopus - Document Details
0f 93.06% in a standard jar test. These results were obtained under statistically optimized growth
conditions, specifically 5 days of incubation at 25°C, 70% moisture content, 3% malt extract, 2.5%
glucose, and pH 7, confirming model predictions. Phanerochaete concrescens was successfully scaled
using a tray fermenter, achieving a flocculation rate of 92% after 5 days of incubation at 70%
moisture, pH 7, and a 3 cm substrate thickness. However, in a 30 L agitated bioreactor drum,
flocculating activity was recorded at 29% due to insufficient fungal growth at the tested agitation
rate. This study confirms the feasibility of a cost-effective microbial coagulant that can be scaled
appropriately, offering a sustainable and biodegradable alternative to chemical coagulants.
Copyright (c) 2026 ITUM Press. This work is licensed under a Creative Commons Attribution-

NonCommercial 4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/
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