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Medicinal plants play a vital role in healthcare, particularly in Ayurveda and traditional 

medicines. Research on medicinal plants is gaining impetus and accurate identification of 

medicinal plants is the preliminary requirement as the therapeutic properties of plants depend 

on the correct species being used. Traditional machine learning (ML) models such as Support 

Vector Machines (SVM) and K-Nearest Neighbors (KNN) have been used for plant 

identification but there have been problems in identification with regards to complex leaf 

characteristics, large datasets and computational inefficiencies. Convolutional Neural 

Network (CNN) overcomes these limitations in identification of medicinal plants. CNNs 

excel at processing large-scale image data, automatically learning and extracting features 

such as leaf shape, texture and color without requiring extensive manual feature engineering. 

CNNs also scale well with large datasets hence improving real-world applicability. The 

classification accuracy is enhanced using CNN as compared to traditional methods thus 

ensuring reliable plant identification for pharmaceutical and therapeutic applications. 

Advances in genomic research have facilitated the discovery of new secondary metabolites 

from medicinal plants. CRISPR/Cas-based gene editing technology has enhanced the 

production of specialized secondary metabolites in medicinal plants. A variety of bioactive 

compounds such as alkaloids, flavonoids, terpenoids, saponins, tannins and phenolic 

compounds which contribute antimicrobial, anti-inflammatory, antitumor and neuroprotective 

properties are found in medicinal plants. Withania somnifera (Ashwagandha) reduces stress 

and anxiety, modulates the immune system and has anticancerous effects due to the presence 

of withanolides and withaferin A. Rhodiola rosea alleviates pain and enhances cognitive 

function because of the presence of rosavins and salidroside. Polygonum cuspidatum contains 

resveratrol which possesses antitumor activity while Cannabis sativa produces cannabinoids 

such as THC (tetrahydrocannabinol) and CBD (cannabidiol) which are known for their 

analgesic and neuroprotective effects. A variety of medicinal plants offer antimicrobial and 

wound-healing benefits. Glycyrrhiza glabra L. possesses anti-gram-positive bacterial 

properties while Betelvine extracts exhibit antiviral and antifungal effects. Calotropis and 

Bryophyllum pinnatum promote wound healing through flavonoids and saponins that support 

tissue regeneration. Whole-genome sequencing of Artemisia annua has improved the 

understanding of artemisinin biosynthesis for malaria treatment while genome studies on 


