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Abstract
Microbial phytase is an enzyme produced by microorganisms such as bacteria, fungi, and yeast that hydrolyses phytic acid /phytate (a prominent antinutrient present in millet,cerialswheat etc.,)into lower phosphate compounds, thereby improving the bioavailability of essential minerals such as iron, zinc, and calcium. In the present study, nine laboratory probiotic isolates were screened for phytase production using a qualitative plate assay with CoCl2 counterstaining and the quantitative phytase enzyme assay by the Ferrous sulphate ammonium molybdate method. Subsequently, phytase production potential was evaluated through enzyme activity, protein estimation, and specific activity determination. Among the tested cultures, Bacillus licheniformis MCC 2514 exhibited potential enzyme activity of 0.8868 U/ml and specific activity of 1.1028 mg/ml and was therefore selected for further optimization studies. 
Initial optimization of phytase production was carried out using the one-variable-at-a-time (OVAT) approach by varying substrate concentration, culture media composition, and incubation time while maintaining constant pH conditions. Phytase activity was assessed under each experimental condition to identify the optimum production parameters. Subsequently, Response Surface Methodology (RSM) using a Central Composite Design (CCD) was employed as a statistical optimization tool to further enhance phytase production and to achieve greater reduction of phytic acid, thereby improving mineral bioavailability.
The optimized conditions significantly improved phytase production by B. licheniformis, demonstrating its potential as an efficient phytase-producing microorganism for food and industrial applications. The findings of this study highlight the suitability of microbial phytase production as a sustainable approach for improving mineral bioavailability for addressing micronutrient deficiency.
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