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Abstract 

Weeds, often dismissed as unwanted vegetation, have historically been integral to traditional medicine 
due to their diverse bioactive compounds. This systematic review explores the phytochemical composition 
and therapeutic potential of medicinal weeds, emphasizing their antimicrobial, anti-inflammatory, and 
antioxidant properties. Using a comprehensive analysis of peer-reviewed literature, this study identifies 
key phytochemicals such as alkaloids, flavonoids, terpenoids, and tannins as contributors to their medicinal 
properties. Findings highlight the untapped potential of weeds in drug discovery, advocating for further 
exploration and integration into modern therapeutics. 
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1. Introduction 
Weeds, defined as plants growing in 

undesirable locations, have often been overlooked 
or eradicated in agricultural and urban settings. 
Despite their reputation as invasive species, many 
weeds possess significant medicinal value, rooted 
in traditional medicine practices across the globe 
(1). Historically, indigenous communities have 
utilized weeds to treat ailments ranging from 
infections to inflammatory conditions.Research 
reveals that weeds are rich in secondary 
metabolites, including phenolic compounds, 
alkaloids, flavonoids, terpenoids, and tannins, 
which contribute to their biological activities (2). 
However, only a fraction of the world’s plant 
biodiversity has been thoroughly investigated for 
its therapeutic potential, underscoring the need 
for systematic research(3). Weeds, often 
considered as unwanted plants competing with 
crops for resources, have emerged as significant 
sources of medicinal compounds, offering a rich 
tapestry of ethnomedicinal and phytochemical 
potential. Recent research highlights the diverse 
medicinal applications of weeds, underscoring 
their importance in traditional medicine systems 
across various cultures(4).In regions like the Far-
Western Terai of Nepal, weeds are not only 
abundant but also integral to local ethnomedicinal 
practices. A study documented 108 weed species 
used to treat ailments such as fever and heart 
palpitations, emphasizing the need for 
conservation and sustainable use of these plants 

due to their high medicinal value (5). Similarly, 
Acalypha indica, commonly found in tropical 
regions, is utilized for its therapeutic properties, 
including anti-ulcer and anti-bacterial effects,  
showcasing  the plant's potential beyond its 
classification as a weed(6). The global interest in 
herbal medicines is rising, driven by their 
accessibility, cost-effectiveness, and minimal side 
effects. Weeds, with their diverse phytochemicals 
such as alkaloids and flavonoids, are increasingly 
recognized as valuable sources of natural 
medicine (7). In China, Hypericum species are 
used for their antidepressant and antimicrobial 
properties, reflecting the rich traditional 
knowledge surrounding these plants (8). In South 
Africa, invasive alien plants and weeds are 
integrated into traditional medicine, offering 
potential pharmaceutical properties despite their 
ecological impact(9). This dual role of weeds as 
both ecological challenges and medicinal 
resources underscores the need for innovative 
approaches to harness their potential(10).In 
summary, weeds are a valuable yet underexplored 
source of medicinal compounds, with significant 
ethnomedicinal applications across different 
cultures. Their phytochemical diversity offers 
promising avenues for drug discovery and 
development, necessitating further research and 
sustainable management practices. While often 
viewed as troublesome in agricultural contexts, 
weeds may harbor a trove of phytochemicals with 
beneficial medicinal properties(10). 
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For centuries, traditional medicine systems 
around the world have recognized the 
therapeutic value of plant-derived compounds, 
and this recognition has sparked a renewed 
enthusiasm among the scientific community to 
explore the phytochemical profiles of weed 
species and their potential applications in 
modern healthcare. its importance in medicine 
has become increasingly evident, as a significant 
portion of contemporary pharmaceutical drugs 
trace their origins back to natural plant sources 
(11). phytochemical diversity among weeds 
could yield novel compounds with unique 
pharmacological activities, thus positioning them 
as a promising resource for drug discovery 
efforts(12). The use of medicinal plants has been 
a cornerstone of traditional healthcare systems 
for thousands of years, with various cultures 
around the world relying on plant-based 
remedies to treat a wide range of ailments 
(13)This review aims to consolidate current 
knowledge on the phytochemistry of medicinal 
weeds, assess their therapeutic applications, and 
identify gaps for future research. 
 
1. Methodology 
Data Sources: Peer-reviewed articles published 
between 2000 and 2023 were retrieved from 

databases including PubMed, Scopus, and Google 
Scholar. 
Inclusion Criteria: Studies focusing on the 
phytochemical analysis, biological activities, or 
traditional uses of weeds were included. 
Exclusion Criteria: Non-peer-reviewed articles, 
studies on non-medicinal plants, and papers 
lacking phytochemical data were excluded. 
Search Terms: Keywords such as “weeds,” 
“phytochemistry,” “medicinal plants,” and 
“bioactive compounds” were used. 
Data Extraction: Information on 
phytochemicals, biological activities, and 
therapeutic applications was systematically 
recorded 
 
2. REVIEW OF LITERATURE 
2.1 Medicinal weeds demonstrate broad-
spectrum biological activities 
Weeds, like other medicinal plants, have been 
found to possess a wide range of antimicrobial, 
anti-inflammatory, and antioxidant properties. 
These properties can be attributed to the diverse 
phytochemicals present in weeds, such as 
phenolic compounds, alkaloids, terpenoids, and 
flavonoids. These bioactive compounds have 
been shown to modulate inflammatory 
responses and may contribute to the health-
promoting effects of medicinal plants(10)

 

 
Figure 1.  workflow of phytochemical extraction: Starting with plant collection and drying, 

followed by grinding into powder, cold maceration, filtration, and rotary evaporation, resulting in 
the storage of concentrated plant extracts for further analysis. 

 

Numerous studies have documented the 

phytochemical richness of various weed species, 

highlighting their roles in traditional medicine 

and modern pharmacology. Weeds, often 

dismissed as mere nuisances in agriculture, have 

emerged as significant sources of medicinal 

compounds with diverse therapeutic potentials. 

The therapeutic applications of weeds are further 
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supported by the historical reliance on flowering 

plants, including various weeds, as foundational 

sources of medicine(14). This aligns with 

findings that weeds are beneficial for soil health 

and serve as untapped reservoirs of medicinal 

properties due to their phytochemical 

content(15). For instance, researchers have 

identified that certain wild weed species possess 

high concentrations of bioactive compounds, 

such as sinapic acid and gallic acid, which 

contribute to their potent antioxidant 

characteristics and cytoprotective effects(16) 

Weeds, often dismissed as mere nuisances in 

agriculture, have emerged as significant sources 

of medicinal compounds with diverse 

therapeutic potentials. Numerous studies have 

documented the phytochemical richness of 

various weed species, highlighting their roles in 

traditional medicine and modern 

pharmacology(17). For instance, Ghosh et al. 

demonstrated that certain wild weeds possess 

high levels of bioactive compounds, such as 

sinapic acid and gallic acid, which contribute to 

their antioxidant properties and cytoprotective 

effects (18). This aligns with findings by 

Shreshtha et al., who noted that weeds are 

beneficial for soil health and serve as untapped 

reservoirs of medicinal properties due to their 

phytochemical content (19). The therapeutic 

applications of weeds are further supported by 

Kakar et al., who emphasized the historical 

reliance on flowering plants, including various 

weeds, as foundational sources of medicine (20). 

This is echoed in the review by Jayasundera et 

al., which discusses the medicinal value of 

specific weed species from the Asteraceae 

family, highlighting their use in treating various 

ailments (17).

citation.json"} (33)The potential of these plants 

is not limited to traditional uses; modern studies 

have begun to explore their biochemical 

properties, revealing significant antioxidant and 

antimicrobial activities(13). Moreover, the 

ethnomedicinal practices surrounding weeds 

have been documented extensively. Nasab and 

Esmailpour conducted an ethno-medicinal 

survey that identified several weeds 

traditionally used to treat gastrointestinal 

disorders and metabolic issues, underscoring 

their importance in local healthcare systems 

(21). This is particularly relevant in developing 

countries, where access to conventional 

medicine may be limited. The therapeutic 

potential of weeds is further illustrated by the 

findings of Anh et al., who investigated the 

antioxidant and cytotoxic properties of 

Andropogon virginicus, revealing its promise in 

treating various health conditions(22). In 

addition to their antioxidant properties, many 

weeds exhibit antibacterial and anti-

inflammatory effects. For example, the study by 

Moh highlighted the allelopathic activities of 

Croton oblongifolius, suggesting its potential as 

a natural herbicide while also serving medicinal 

purposes (23). Similarly, research on 

Alternanthera sessilis has shown its efficacy in 

treating conditions like dyspepsia and skin 

diseases, reinforcing the notion that weeds can 

be valuable therapeutic agents (24). The 

diversity of medicinal properties found in weeds 

is further illustrated by the extensive research 

on species like Achyranthes aspera and Leucas 

aspera, which have been shown to possess 

anticancer and anti-inflammatory properties, 

Such findings emphasize the need for 

continued exploration of these plants, as they 

may offer novel compounds for drug 

development(25). Recent studies have 

highlighted the potential of weeds as sources of 

phytochemicals with medicinal properties. For 

instance, a comparative study on five wild weeds 

from West Bengal, India, including Euphorbia 

hirta and Tridax procumbens, revealed 

significant antioxidant and antibacterial 

properties. The study found that aqueous 

extracts were rich in polyphenols and flavonoids, 

while ethanolic extracts contained higher levels 

of alkaloids and cardiac glycosides. Euphorbia 

hirta, in particular, showed promising 

antioxidant activity with minimal cytotoxicity 

(5,26). In South Africa, invasive alien plants and 

weeds have been integrated into traditional 

medicine systems. These plants, despite their 

ecological impact, are rich in secondary 

metabolites with potential pharmaceutical 

applications. A review identified 89 plant species 

used in traditional medicine, with a significant 

number having documented phytochemical and 

biological data (9). Parthenium hysterophorus, a 

notorious weed, has been studied for its 

medicinal applications despite its harmful 

nature. It possesses anti-inflammatory, 

antioxidant, and antimicrobial properties, among 

others. However, further research is needed to 

fully understand its clinical and toxicological 

effects (27). Cyperus rotundus, another 

widespread weed, has been recognized for its 

diverse pharmacological activities, including 

anti-inflammatory and antioxidant effects. 

Similarly, Chenopodium murale has shown 
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potential in treating various health conditions 

due to its rich phytochemical profile (28). Weeds 

like Chromolaena odorata and Cyperus rotundus 

have been used in the green synthesis of silver 

nanoparticles. These nanoparticles have 

potential medical applications, demonstrating 

the innovative use of weeds in modern 

medicine(29) . 

 
Table 1. Recent Research on Medicinal Weeds 

 
Weed 

Species 
Bioactive 

Compounds 
Plant 
Part 
Used 

Ethnomedicinal 
Uses 

Biological 
Activity 

Extraction 
Method 

Reference 

Datura 
stramonium 

Alkaloids Leaves, 
seeds 

Analgesic, 
antispasmodic 

Antimicrobial, 
analgesic 

Methanolic 
extraction 

(30) 

Adina 
cardifolia 

Flavonoids, 
phenolics 

Leaves Anti-
inflammatory 

Antioxidant, 
anti-
inflammatory 

Aqueous 
extraction 

(11) 

Parthenium 
hysterophorus 

Terpenoids, 
sesquiterpene 
lactones 

Leaves, 
flowers 

Anti-
inflammatory, 
wound healing 

Anti-
inflammatory, 
antimicrobial 

Ethanol 
extraction 

(10) 

Chenopodium 
album 

Saponins, 
phenolics 

Whole 
plant 

Digestive aid, 
anti-parasitic 

Antioxidant, 
antifungal 

Hydroethanolic 
extraction 

(31) 

Ageratum 
conyzoides 

Coumarins, 
alkaloids 

Leaves Antiseptic, 
wound healing 

Antimicrobial, 
antioxidant 

Chloroform 
extraction 

(32) 

Eclipta 
prostrata 

Wedelolactone, 
flavonoids 

Whole 
plant 

Hair growth 
promoter, 
hepatoprotective 

Antioxidant, 
anti-
inflammatory 

Aqueous 
extraction 

(33) 

Amaranthus 
spinosus 

Phenolic acids, 
tannins 

Leaves, 
roots 

Anti-diabetic, 
anti-
inflammatory 

Antioxidant, 
antimicrobial 

Ethanol 
extraction 

(34) 

Solanum 
nigrum 

Glycoalkaloids, 
saponins 

Berries, 
leaves 

Anti-ulcer, 
hepatoprotective 

Antioxidant, 
anti-
inflammatory 

Methanolic 
extraction 

(35) 

Calotropis 
procera 

Cardiac 
glycosides, 
flavonoids 

Leaves, 
latex 

Anti-arthritic, 
anti-diarrheal 

Anti-
inflammatory, 
antimicrobial 

Ethanolic 
extraction 

(36) 

Tridax 
procumbens 

Flavonoids, 
tannins 

Leaves, 
flowers 

Anti-diabetic, 
wound healing 

Antimicrobial, 
antioxidant 

Aqueous 
extraction 

(37) 
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Ipomoea 
carnea 

Alkaloids, 
phenolics 

Leaves, 
stems 

Anti-
inflammatory, 
anti-cancer 

Anti-
inflammatory, 
anticancer 

Ethyl acetate 
extraction 

(38) 

 
3. Discussion 

The therapeutic potential of weeds lies in 
their phytochemical diversity, which rivals that 
of cultivated medicinal plants. For example, 
Adina cardifolia and Datura stramonium have 
demonstrated significant antioxidant and 
antimicrobial properties, attributed to their high 
flavonoid and alkaloid content (11). Medicinal 
weeds demonstrate broad-spectrum biological 
activities, including diverse Phytochemical 
Constituents: Wild medicinal plants contain a 
variety of phytochemicals, including phenolics, 
flavonoids, alkaloids, saponins, and tannins, 
which contribute to their therapeutic potential 
(39). Antioxidant Activity: Many wild plants, such 
as Filipendula ulmaria and Tinospora cordifolia, 
exhibit significant antioxidant properties due to 
high levels of phenolics and flavonoids. These 
compounds help neutralize free radicals, 
potentially reducing oxidative stress and related 
diseases (40). Seasonal Variation: The 
phytochemical content and resulting bioactivity 
of wild plants can vary with seasons. For 
instance, the polyphenolic composition of 
Mediterranean herbs like Thymus longicaulis 
changes with seasonal stress, affecting their 
antioxidant and anti-inflammatory properties 
(41). Comparative Potency: Studies suggest that 
wild species often have higher phytochemical 
content and bioactivity compared to their 
cultivated counterparts. For example, wild 
Alepidea amatymbica showed higher levels of 
phenols and flavonoids than cultivated ones, 
indicating greater antioxidant activity (42). 
Invasive weeds, often seen as ecological threats, 
have been found to possess significant 
ethnobotanical and medicinal uses. These plants 
are integrated into traditional medicine systems 
across various regions, offering potential 
therapeutic benefits. 
 

 Future research should focus on: 

 Advanced techniques for phytochemical 
isolation and identification. 

 Clinical trials to validate the efficacy and 
safety of weed-derived compounds. 

 Sustainable harvesting practices to 
mitigate environmental impact 
 

4.  Conclusion 
Weeds represent an underutilized resource 

with immense potential for drug discovery and 

development. Their rich phytochemical profiles 

and diverse biological activities highlight the 

need for systematic exploration. By integrating 

weeds into the broader landscape of medicinal 

plant research, we can uncover new therapeutic 

agents and promote sustainable healthcare 

solutions. In conclusion, the medicinal potential 

of weeds is vast and multifaceted, encompassing 

a range of therapeutic applications supported by 

both traditional knowledge and modern 

scientific research. The phytochemical diversity 

found in these plants not only contributes to 

their efficacy as medicinal agents but also 

highlights the importance of preserving these 

species for future medicinal use. In conclusion, 

weeds offer a valuable source of medicinal 

compounds with diverse therapeutic 

applications. However, further research is 

necessary to fully understand their potential and 

to address the challenges associated with their 

use. 
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