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ABSTRACT

The current study is a detailed comprehensive analysis of Myristica fragrans Houtt., commonly
called as nutmeg, across all stages of maturation of both seed and aril. The initial anatomical analysis
using SEM-EDX helped to map the progressive changes in cellular structure. The spectroscopic
analysis of pigment content in aril samples showed that both chlorophyll and carotenoid levels
increased from juvenile to ripe stages. FTIR spectroscopy analysis confirmed the presence of several
functional groups, such as alkanes, phenolics, esters, and amines.

The objective of the present study was also to optimize phenolic and antioxidant-rich extracts from
seed and aril using response surface methodology. For the ripe seed extracts, TPC values ranged
from 127.05 to 412,59 mg GAE/g DW, TFC ranged from 17.96 to 60.54 mg QUE/g DW, and DPPH
antioxidant activity ranged from 466.01 to 953.05 mg AAE/g DW. Similarly, the ripe aril extracts
exhibited slightly lower ranges, with TPC values between 110.34 and 371.33 mg GAE/g DW, TFC
values between 12.49 and 49.95 mg QUE/g DW, and DPPH values between 419.21 and 817.54 mg
AAE/g DW, respectively.

LC-MS and GC-MS analysis identified 14 and 23 molecules in the ripe aril and ripe seed
respectively. 23 and 14 compounds in the ripe seed and ripe aril respectively. Among 13 selected
compounds, Myristicin showed the strongest binding to the HPV E6 protein. ADME analysis
showed that myristicin fits drug-likeness standards, with no Lipinski’s rule violations, high
absorption in the gut, and the ability to cross the blood-brain barrier.
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