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ABSTRACT

This study focuses on the seed-borne metabolites and seed-associated endophytic bacteria of the
Butterfly Pea plant. The methanolic extracts of Butterfly Pea seeds of two main varieties, the Blue
flowered and White flowered variety seeds, were screened for phytochemicals. They exhibited a
significant antioxidant potential along with the anthocyanin pigments within the seeds. Seed-
associated endophytic bacteria isolated were identified within diverse genera, highlighting the
ecological and functional richness of the seed microbiome. Following the isolation, both plant and
bacterial extracts were analyzed through GC-MS to investigate their metabolomic profiles. The
comparative analysis revealed shared metabolites across both sources, suggesting a metabolite
exchange or influence between the plant and its endophytes. Certain compounds followed known
precursor pathways, where either plant or microbial metabolites, served as substrates, indicating a
metabolic synergetic mechanism between the two communities. Additionally, novel metabolites were
detected, indicating de novo biosynthesis driven by microbial activity. To assess the therapeutic
potential, the seed extract anti-diabetic evaluation via in vitro and in silico approaches was performed,
where the significant inhibition of a-amylase and o-glucosidase enzyme activity was recorded. In
silico docking studies confirmed strong binding affinities of key metabolites, particularly palmitic
acid, to diabetic target proteins, supporting their inhibitory efficiency. Further, the endophytes were
evaluated for the plant growth-promoting (PGP) potential. All isolates exhibited positive traits in
biochemical assays, including enzyme production and nutrient solubilization. The Soil fertility
analysis post-treatment with Seed endophytic bacteria revealed the broadest impact, consistently
enhancing macro- and micronutrient levels across different soil types. This study underscores the
significance of Butterfly Pea seeds as reservoirs of therapeutically relevant metabolites and
agriculturally beneficial microbes supporting a holistic bioprospecting framework for future
innovations in agriculture and pharmaceuticals.
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