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Abstract: Medicinal plants have been integral to traditional health systems worldwide, offering essential therapeutic
agents and contributing significantly to modern pharmaceutical development. This review explores the growing global
demand for herbal medicines, the industrial uses of medicinal plants, and concerns surrounding their sustainable
utilization. It discusses the complexity of medicinal plant identification, challenges in trade standardization, and the
evolution of taxonomy from traditional morphological methods to advanced molecular techniques. The emergence of DNA
barcoding has revolutionized species authentication, enabling accurate, efficient, and consistent identification, thereby
supporting ecological, evolutionary, and conservation research. By integrating phylogenetic analyses and functional trait
studies, DNA barcoding provides deeper insights into species assembly and environmental interactions. This review
emphasizes the necessity for sustainable management practices, robust authentication systems, and continued research to
safeguard medicinal plant diversity while meeting increasing industrial and ecological demands.
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I INTRODUCTION substantial growth in herbal medicine sales, reflecting a

global increase in herbal product demand[4].

Medicinal plants have long served as essential
components of traditional healthcare systems worldwide, 1.
supporting the health needs of more than 3.3 hillion
people[1]. These plants offer a wealth of bioactive
compounds that have historically contributed to
pharmaceutical innovation alongside modern synthetic drug
development[2].

MEDICINAL PLANTS AND THEIR
PROPERTIES

Medicinal plants serve various industries, supplying
raw materials for traditional medicines, nutraceuticals, plant
protection agents, and pharmaceuticals. They remain major
sources of vital compounds such as quinine and diosgenin.

Recognizing their role, UNESCO has highlighted the
significance of traditional remedies in maintaining public
health across developing nations (UNESCO, 1998).
According to WHO, health encompasses complete physical,
emotional, and social well-being, and medicinal plants
significantly contribute to achieving these goals[3].

Countries such as China, India, Japan, Pakistan, Sri
Lanka, and Thailand have rich traditions of herbal medicine.
In China, traditional remedies account for 40% of
pharmaceutical usage, while India and Japan also report
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Herbal plants, including onion, also possess documented
health benefits[5].

Estimates suggest that more than 250,000 plant species
may have therapeutic properties. Herbal formulations like
Triphala Churna and Shatavari Churna continue to hold
cultural significance. However, growing global demand for
medicinal plants has raised sustainability concerns,
particularly for wild species under pressure[6].

India’s  complex  herbal  industry  includes
approximately 9,000 licensed manufacturing units,

WWW.ijisrt.com 4495


https://doi.org/10.38124/ijisrt/25apr2270
http://www.ijisrt.com/
https://doi.org/10.38124/ijisrt/25apr2270

Volume 10, Issue 4, April — 2025 International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

thousands of traders, and millions of primary producers. 1.

This intricate network, combined with inconsistent naming
conventions and lack of centralized data, complicates
resource management efforts[7].

Efforts by organizations like the National Medicinal
Plants Board (NMPB) have sought to address these
challenges by documenting species in trade and estimating
annual consumption patterns[8].

https://doi.org/10.38124/ijisrt/25apr2270

DEMAND AND ESTIMATED USE OF HERBAL
MEDICINES

Medicinal plants are wvalued for a range of
pharmacological ~ properties  including  antidiabetic,
antimicrobial, anti-inflammatory, antioxidant, anticancer,
diuretic, hepatoprotective, and hypolipidemic activities.
Their therapeutic potential continues to drive modern drug
discovery and the development of complementary medicine.

Table 1 Demand and Estimated use of Herbal Medicines

Sector Demand (Dry Weight MT) Sector
Domestic Industry 1,95,000 Domestic Industry
Exports 1,34,500 Exports
Rural Households 1,67,500 Rural Households
Wastage 14,910 Wastage
Most herbal consumption is linked to traditional VI. ADVANCES IN TAXONOMY AND

practices and self-medication by rural families[9]. Export
volumes also saw substantial increases over previous
decades.

3 Annual Commercial Value of Herbal Medicines

The commercial value of India’s herbal raw drug trade
in 2014-2015 was estimated at 7,000 crore INR (>1 billion
USD), marking a sevenfold rise from 2005-06 levels.
Export revenues, in particular, expanded more than eightfold
within a decade.

V. HIGH-DEMAND MEDICINAL SPECIES

Among 1,178 species surveyed, 242 were identified as
having annual demand exceeding 100 tonnes. About 47% of
these were collected from forests, emphasizing the heavy
reliance on wild populations.

Cultivated species like Aloe vera, Plantago ovata,
Mentha piperita, and Senna alexandrina contribute
significantly to supply. Nonetheless, sustainability concerns
persist, particularly for species where natural sourcing
remains ambiguous[10].

V. COMPLEXITY INCONSTITUENT
IDENTIFICATION

The trade in herbal medicines is complicated by the
use of diverse vernacular names and regional substitutes,
making data standardization difficult. Surveys identified
1,178 botanically validated species belonging to 177
families, with Fabaceae, Asteraceae, and Lamiaceae being
dominant.

Approximately 53% of medicinal plants are
destructively harvested, raising significant conservation
concerns[11].

MOLECULAR AUTHENTICATION

Traditional plant taxonomy traces back to Aristotle and
early pharmacopoeias such as that by Emperor Shen Nung.
The development of cladistics by Willi Hennig and
numerical taxonomy by Sokal and Sneath revolutionized
classification methods[12], [13].

Despite these advances, species identification remains
challenging, particularly for incomplete samples. Molecular
techniques now enable precise identification of small or
degraded botanical materials.

VIL. THE MOLECULAR ERA AND
SYSTEMATICS

The discovery of DNA structure, PCR, and sequencing
technologies paved the way for molecular systematics. DNA
markers, being stable and phenotype-neutral, provided a
new basis for species identification[14], [15], [16], [17].

Hebert et al. (2003a) pioneered DNA barcoding,
establishing that short, standardized DNA sequences could
reliably distinguish species. Subsequent research validated
the use of markers such as rpoC1, rpoB, matK, trnH-psbA,
and rbcL for plant identification [18].

VIIL. DNABARCODING AND ITS
APPLICATIONS

DNA barcodes offer a standardized, efficient tool for
species identification[19], [20]. They assist in taxonomic
validation, biodiversity discovery, invasive species
management, and quality assurance of herbal products.

Although initially slower to gain acceptance in
botany compared to zoology, plant DNA barcoding
eventually established robust standards based on rbcL,
matK, trnH-psbA, and ITS regions (CBOL Plant Working
Group, 2009).
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IX. PLANT DNA BARCODING AND ECOLOGY

DNA barcoding has expanded into ecological studies,
aiding in the understanding of species interactions,
community assembly, and evolutionary processes
Community-level barcode libraries, such as those developed
for tropical forests, allow analysis of phylogenetic structures
in ecological communities, linking evolutionary history with
environmental adaptation. Phylogenetic clustering, random
dispersion, or overdispersion patterns revealed by DNA
barcoding help elucidate mechanisms like environmental
filtering or competitive exclusion[21], [22].

X. FUNCTIONAL TRAITS AND COMMUNITY
ASSEMBLY

While DNA barcodes do not directly reveal functional
traits, they facilitate the construction of phylogenies that
predict ecological behaviors[21], [22], [23]. Studies
combining barcode-derived phylogenies with trait analyses
have provided powerful insights into how communities are
structured across environmental gradients.

Large-scale studies, such as those in Amazonian
forests and Puerto Rican forests, demonstrated that both
functional traits and evolutionary relationships shape species
assembly.

XI. CONCLUSION

Medicinal plants continue to serve as vital resources
for traditional therapies and modern drug discovery.
However, the escalating demand for herbal products
highlights urgent concerns regarding sustainability,
authenticity, and quality assurance. Traditional taxonomic
methods, though foundational, are insufficient to address
current challenges in species identification and resource
management. The advent of molecular systematics,
particularly DNA barcoding, has provided a powerful,
standardized approach to accurately identify species,
monitor biodiversity, and understand ecological interactions.
DNA barcoding bridges the gap between taxonomy and
ecology, offering significant applications in conservation,
forensic science, and commercial quality control. Moving
forward, an integrated strategy combining molecular tools,
traditional knowledge, and sustainable harvesting practices
is essential to preserve medicinal plant diversity, support
pharmaceutical advancements, and promote ecological
resilience.
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