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• MTech in enzyme technology/ mathematics/biotechnology/agriculture and process engineering 

• Candidate should have a fellowship of their own and willing to work in interdisciplinary subjects 
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Machine Learning Approaches to Enhance the Extraction and Clarification 

Process of Fruit Juice Using Dual-Biocatalytic Systems 

 

Project Summary 
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The extraction and clarification of fruit juices are crucial operations in the food industry, 

directly influencing product quality, yield, and nutrient preservation. Conventional 

extraction techniques often yield suboptimal results due to the complex structure of 

biomass, leading to the loss of valuable nutrients and lower juice recovery. This project 

seeks to address these challenges by implementing a dual-biocatalytic system, leveraging 

immobilized enzymes like cellulase and pectinase to break down key structural 

components in fruit tissues, thereby improving extraction efficiency and juice clarity. 

The core of this project lies in the use of immobilized enzymes within matrices such as 

micro/nano-encapsulation or nanoparticles, providing enhanced enzyme stability, 

reusability, and resistance to harsh environmental conditions. In tandem, machine 

learning algorithms will be utilized to model and predict enzyme performance, including 

catalytic turnover, substrate range, and sequence-function relationships. This data-driven 

approach will allow for fine-tuning of the biocatalytic process to achieve industrially 

relevant results. 

By integrating machine learning, the project aims to automate the identification of 

optimal process conditions and enzyme configurations, leading to more efficient, 

scalable, and sustainable juice processing methods. The expected outcomes include 

improved juice yield, enhanced clarity, reduced processing time, and lower energy 

consumption 
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