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ABSTRACT

The study optimized antioxidant phenolics and flavonoids from hydro-methanolic extracts of ripe guava
fruits (Psidium guajava L.} of two cultivars, Arka Kiran (AK) and Arka Mridula (AM), using Response
Surface Methodology (RSM). A comparative analysis of AK (pink-pulp) and AM {white-pulp) during
ripening showed changes in morphology, anatomy, and biochemistry. Ripening led fo a decrease in
chlorophyll and an increase in carotenoids across four stages: pre-ripe, ripe, colour-turn, and over-ripe.
At the over-ripe stage, both cultivars exhibited dried peel, senescence spots, and softening, with AM
being softer, Anatomical changes included thinning exocarp and merging locules, while eleciron
microscopy revealed dissolution of cell walls and enlarged interceflular spaces. Phenolics and
flavonoids were present in extracts from the ripe stage. RSM identified optimal extraction conditions:
80% methanol, 3% solute-to-solvent ratio, extraction at 30-35°C, and a two-day incubation period. The
optimized extracts showed high total phenolic content (TPC), total flavonoid content (TFC), and DPPH
antioxidant activity, with AM having higher phenolic content. LC-MS and GC-MS analyses revealed
the presence of phenolics, vitamins, amino acids, alkenes, and fatty acids in both fruit extracts (AK and
AM).

Polyphenols constituted 26.90% and 32.40% of the AK and AM extracts, respectiveiy, while alkanes
were the predominant component, accounting for 76.92% in AK and 75.86% in AM. Key compounds
included catechin, myricitrin, myricetin, quinic acid, ascorbic acid, chlorogenic acid, kaempferol-4-
glucoside, kacmpferol-3-alpha-L-arabinopyranoside, and coumarin. The over-ripe stage showed the
highest antioxidant levels, correlating with TPC and TFC. Guava peel was richer in bioactive
compounds than the pulp, suggesting enhanced health benefits from consuming both. /n silico
molecular docking studies showed catechin had the strongest binding affinity against SARS-CoV-2
spike proteins, indicating its potential as a drug candidate, further clinical and in vivo validation are
warranted.
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