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ABSTRACT

Our health-care system would be incomplete without the use of medicinal herbs. In the days before modern medicine, several communities created
medical knowledge systems known as “traditional medicine,” “indigenous medicine,” or “folk medicine.” The medicinal properties of plants and
plant-based products are widely accepted. There are a variety of medical approaches available across the world, including allopathic, homoeopathic,
Ayurvedic, and Chinese. The developed communities each have their own Materia Medica, which compiles thorough data on many plants used as
medicines. According to current estimations from the field of botany, there are somewhere between 2,50,000 and 3,50,000 distinct plant species
in existence. It is estimated that 35,000 unique species are used to cure a wide range of ailments in diverse places throughout the world. Based on
general popularity among all ages, phytopharmaceuticals are an integral part of worldwide business and the global economy. According to a globe
news wire study, the global herbal medicine market is estimated to be 550 billion dollars by 2030, up from 83 billion dollars in 2019. China and India
lead the global herb market. China exports 120,000 tonnes of herbal remedies annually, followed by India with 32,000 tonnes. Europe is the world’s
largest importer of medicinal plants (MP), taking in over 400,000 tonnes annually to fulfill local demand. In this review, we have discussed about the
MP and their economic importance in global market.

Keywords: Medicinal plants, Economic importance of medicinal plants, World economic market of traditional medicine, Import export of traditional
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INTRODUCTION

Plants have an essential part in the health of the vast majority
of people worldwide. Approximately 2 million traditional health
practitioners in India employ medicinal plants (MP) to treat a variety of
diseases [1-4]. The use of therapeutic plants dates back to the beginning
of human history [5-7]. In the form of traditional and folkloric medicine,
the history of a plant is based on the extensive experiences of a large
number of different healers, which may have been passed down from
ancestors or evolved via the author’s own experiences over the course
of time [8]. Importantly, the profound knowledge contained in this
natural medicinal resource has not been tainted by any recent cultural
upheavals. Therefore, none of the two existing methods of therapy can
normally stake a claim to having invented it. Examples of well-developed
systems of treatment include traditional techniques of therapy such as
the Ayurvedic, homeopathic, and allopathic systems of medicine [9-12].
These methods of treatment differ from one another in both ideas and
processes. Materia Medica is a compendium of extensive information on
arange of plants that are used for medicinal reasons in more developed
countries [13]. When this natural human pharmacy is combined with
the incredible progress being made in other fields of medical research
today, it surely provides the framework for a revolution in the traditional
health-care system that is much needed.

Botanical research estimates that there are between 2,50,000 and
3,50,000 different plant species on the world. On the other hand, it is
only stated that 35,000 distinct species are employed for the treatment
of a variety of illnesses in various regions of the world [14]. Because
these plants are utilized almost exclusively in their unprocessed or semi-
processed forms, and because they are frequently combined, quality
control testing and stringent clinical studies are required for scientific
justification [15,16]. According to the findings of a study [16-18],
researchers estimated that only around 15% of MP had undergone

phytochemical analysis, while only about 6% had undergone biological
screening. The remainder of the plants was left alone, which means that
this treatment method has a huge amount of potential when it comes to
the development of new and more efficient medicinal agents.

On the basis of widespread approval among people of all ages,
phytopharmaceuticals are depicted as an essential component of
international commerce and the global economy [19]. It was projected
that the overall worldwide herbal industry for medications derived
from plants was worth 18 billion dollars in 2005, in 2019 it increase
to 83 billion dollar and according to the globe news wire report, it is
expected the global herbal medicine market will be 550 billion dollar
by 2030 [20,21]. It should come as no surprise that China and India
dominate the worldwide market for the trading of herbs. It is projected
that China exports more than 120,000 tonnes of herbal medications each
year, followed by India with an export volume of roughly 32,000 tonnes.
Europe, on the other hand, is the world’s largest importer of MP,
bringing in roughly 400,000 tonnes each year from a range of European
nations to meet local demand for herbal remedies [22,23].

The high trust that the English population has in natural medicines
was reflected in a report that was presented to the British
parliament. In 2002, residents of the United Kingdom visited the
clinics of 50,000 herbal practitioners, spending a total of 126 million
pounds [24]. There has been a noticeable shift toward the increased
use of herbal goods in the United States [22], and the overall market
for herbal products is 230 billion dollar in 2021 and was projected
to be worth 430 billion dollar in 2028. Over the course of recent
history in the United States of America, there has been a discernible
rise in the use of various herbal cures. Countries in Europe have
reported experiencing the similar pattern of events. It is projected
that over-the-counter (OTC) sales of herbal remedies have generated
close to 73.4 billiondollars in revenue in 2020 (Fortune Business
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insight). Notably, Germany and France are the two leading countries
when it comes to herbal remedies [9,25]. To be more specific, 50%
of Germans have shown faith in herbal medicines as a method for
the treatment of a variety of disorders. In a similar vein, the use
of herbal preparations as cures in the home is highly prevalent
in a variety of Asian and African nations [26]. There are several
chemicals taken from MP or manufactured from them that today
hold a significant market share in every part of the world in the
modern era of medicinal engineering. Ndhlala et al., [27] referenced
the World Health Organization (WHO) and stated that roughly 11%
of the approximately 250 medications considered important for
basic health care are plant-based. Antimalarials antihypertensive
reserpine, anticancer therapies paclitaxel, docetaxel, irinotican, and
etoposide, digitalis (cardiotonic), morphine (narcotic analgesic), and
turbocurarine are all examples of medications that may be used in
their natural state (Muscle relaxant). Traditional Chinese Medicine is
defined as “preparations and/or finished products made from whole
plants or parts of plant materials” (including leaves, barks, berries,
flowers or roots) by the WHO as “active ingredients made from whole
plants or parts of plant materials” (including leaves, barks, berries,
flowers, or roots). When developing a new product, indigenous, and
local cultures use MP as a means of curing a certain illness. Botanical
medications are another name for herbal remedies [28].

In recent years, Pakistan has been an active participant in the global
trade of MP. Despite the fact that Pakistan is the ninth largest importer
of medical plants (11,350 tonnes), it is the tenth largest exporter of MP
(8100 tonnes), which demonstrates the country’s potential [11]. More
than 10.5 million dollars in quality plant products are sold annually
in Pakistan. For a total of 49 million dollar, 78 million dollar and 87
million dollars herbal medication was sold in Pakistani herbal markets
during 1999, 2000, and 2001, respectively [29]. The country’s herbal
sector has not thrived throughout the course of time, and as a result,
the country relies heavily on the importation of raw materials. This
is an important issue to emphasize. The cultivation of MP is strongly
encouraged for the purpose of ensuring the continued growth of the
herbal industry through the implementation of contemporary scientific
techniques [30-33]. This is not only to satisfy the ever-increasing
demand in the local market, but also to generate revenue through the
export of plant-based goods.

MARKET VALUE OF MP

As much as 80% of the world’s population is reported to utilize herbs,
with percentages as high as 95% in the developing countries [34,35].
The use of herbs in the United States continues to rise [36,37]. According
to Barnes et al, [38] Natural products (mainly herbs) were utilized
by 17.7% of individuals in a 1-year period, acco. Whites (43.1%) and
Hispanics (28.8%) were the most frequent users of complementary and
alternative medicine (CAM) (23.7%). Hispanics, particularly the elderly,
were found to utilize herbs at significantly higher rates than the general
population in studies conducted in the El Paso area (between 59% and
70%) [39]. There is a chance that some methods underestimate usage
rates. In most research, the rate of reporting herb usage to health-care
practitioners is extremely low (a major concern). Two major factors
contributed to the low rates: Providers failed to inquire about herbal
use or expressed unhappiness with herbal use. We have found that the
most often utilized herbs in different countries depend on the items
they are in and the customs of the region. Adding herbs to energy
drinks, diet pills, and other nutritional supplements are a relatively new
Western fad [40,41].

Ayurvedic medicine is expected to grow at arate of 20% every year [42].
In the 10 years from 1987 to 1996, MP sales in India increased by
approximately 25%, the highest growth rate in the world [43]. Despite
this, India’s annual expenditure on medications is among the lowest in
the world’s developed nations [43]. Plants are the primary source of
medication in many underdeveloped countries [43,44]. China and India
are two of the world’s greatest consumers of medicinal herbs [43,45].
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Indian and Chinese traditional medicine each employ about 7,000 plant
species [46,47]. According to the export import Bank of the United
States, the worldwide market for MP-related commerce has grown
by 7% annually [48,49]. More than half of the global herbal market is
owned by China compared to just 1% by India [42].

India’s MP exports total Rs. 1200 million each year. Almost all of the
main herbal pharmaceutical companies are experiencing steady sales
increases in the range of 15-20% every year [42]. It has been a source
of alternative medicine, innovative medications, and healthcare goods
that have come from traditional medicine [50,51]. Medical plants play an
essential role in pharmaceutical research and medication development
since they can be utilized to synthesize new pharmaceuticals or as
starting materials for the creation of existing ones [43]. Medicinal herbs
are a major source of many modern pharmaceuticals. MP compounds
are non-narcotic and have minimal to no negative effects [42,52].

National status

The use of herbal medicines is on the rise, and the market is expanding
at a steady pace [53,54]. Over the past several years, the Indian
herbal medicine market has grown at a pace of 15%, whereas the
pharmaceutical business has grown at a rate of 29% (Pharmaceutical.
gov.in). Exports of MP and herbs from India have increased dramatically
during the last few years. In 2020, India will be the second-largest
producer of castor seed in the world, with a production capacity of
2.036 million tonnes. In recent years, India has exported medicines
such as isabgol, opium alkaloids, cinchona alkaloids, vinca extract,
ipecac root alkaloids, solasodine, Menthol, Gudmar herb. Mehdi
leaves and Papian. Rauwolfia Guar Gum. Jasmine oil. Agar wood
oil and sandalwood oil [55]. As OTC products, ethical and classical
formulations, and traditional home therapies in India, herbal medicines
earn over 1 billion dollar in revenue each year, while crude herbal
extract exports make roughly 456.12 million dollars [56].

There are an estimated 25,000 licensed Indian system of medicine
pharmacies in India. At present, more than 3,000 different medication
combinations have been approved for sale in the United States. About
8000 MP are used in India’s herbal industry [42].

There are an estimated 8000 medicine manufacturers in India, although
only 25 of them may be considered large-scale manufacturers. About
27.7 million dollar was spent on Ayurvedic and Unani medicines each
year in India’s herbal business as a whole. 31.7 million dollar was again
generated in 1998-1999, and 48.9 million dollar was generated in
1999-2000 of the entire turnovers of Ayurvedic and herbal products.
Indian herbal medication exports are estimated to be in the range of 80
million dollar [42].

International status

It's nearly hard to estimate global herb sales; therefore, any estimates
that have been made are likely to be conservative. This can be
attributed to the fact that herbs are used in so many different ways
(e.g., food products, energy drinks, multivitamins, and raw form) [57].
The global market is estimated by the WHO to be worth over 83
billion dollars yearly [58]. Profits play a large role in the marketing
and sales of various herbs in particular nations. The use of herbs
in other countries, on the other hand, can be a more cost-effective
method of treating specific ailments or diseases. Herbal medications
are currently worth more than 61 billion a year on the global market.
The average yearly growth rate for herbal medicine sales is predicted
to be 6.4% [8]. The global market for herbal medicines has risen at a
rapid pace due to a number of important factors. There is a growing
interest in CAM, as people are concerned about the side effects of
modern medications and believe that herbal medicines, which have
been in use for millennia by millions of people around the world, have
no side effects. People also prefer preventive medicine due to the
ageing of the population. It is estimated that herbal medicines have
a global market worth of approximately 43 billion dollar each year,
according to the WHO.
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MP AND THEIR SOCIO-ECONOMIC IMPORTANCE

MP and human health

A MP is any plant used to make medications or their precursors
that are used to treat, halt or modify pathogenic and physiological
processes. A phytopharmaceutical preparation, sometimes known
as herbal medicine, is any manufactured treatment that is generated
entirely from plants, either as a pharmaceutical formulation or in its
natural state [44,59-63]. Pharmaceutical medications and other health
goods are created from MP, which are essential sources everywhere in
the world but are vanishing alarmingly fast [64,65]. One of the most
significanteconomicadvantages of biodiversity has been the commercial
worth of MP [66]. Due to their important benefits to the population’s
access to affordable healthcare, livelihood security, and economic well-
being, MP are acknowledged as the most valuable non-timber forest
products [67-69]. The use of natural medicines has attracted increased
attention in recent years. Two essential factors that must be taken into
account during the development of herbal medications are quality
control and safety [70]. Since time immemorial, almost all societies
have employed MP as a source of medicine. Every known ancient
culture has its own incredible and effective medical and healthcare
systems including Egyptian, Babylonian, Jewish, Chinese, and Indus-
valley civilizations. Regarding the cultivation and commercialization of
MP, as well as their benefits to personal healthcare, social and economic
well-being, and national economies, there is a dearth of research
and policy interventions in developing nations [71]. Similar to every
other civilization on earth, Indian culture has long relied on aromatic
and medicinal herbs to protect its citizens’ health [22,72,73]. Due to
factors such as human encroachment, rising population, and others,
these therapeutic plants are challenged. Both developed and natural
environments can provide MP. Up to six or seven marketing stages,
such as primary collectors and producers, neighborhood contractors,
regional wholesale markets, substantial wholesale markets, and
specialized, might be included in the supply chain. Different regulations
apply to the cultivation, management of natural resources, harvesting,
processing, and, most importantly, commercialization of supply chains
for MP [61]. A large number of stalk holders contribute significantly to
managing and conserving therapeutic plants through various means.
Plant materials’ beneficial therapeutic effects frequently result from
secondary product combinations present in the plant. The plant is used
in many nations for its healing qualities in routine medical treatment.
Indigenous peoples still carry and orally transmit a large quantity of
traditional knowledge regarding the usage of MP species. To strengthen
the current MP value chain, the research explored production
and management using an industry-community collaboration
strategy [60,74]. At present, More than 25% of allopathic medications
originate from plant chemicals, and others are synthetic substitutes
based on model molecules found in plant species [72,75]. These species
are almost all native to the Himalayan sub-alpine and alpine areas, and
in the Indian Himalayas, more than 70% of the therapeutic plants are
susceptible to destructive harvesting. Most of the plant species that are
employed in the herbal business come from natural sources (more than
90%) [76,77]. More than 80% of population gets their primary health
care from MP that are both culturally suitable and inexpensive (WHO
2005) [78]. Most South and East Asian countries employ a traditional
system of medicine that comprises thousands of MP species to treat
various ailments. There is consistent and strong support in these
regions to maintain and promote the valuable traditional medicine,
which also has cultural and spiritual importance [5,34,79,80]. Plant-
based traditional medicine is used by over 80% of people in poor
countries, which mostly consists of plant medications, since it is natural,
non-narcotic, and safe to use with few adverse effects. Traditional
knowledge systems might help realize the objective of “Health for All”
in a manner that is economical. The vast majority of these communities
must rely on sources other than allopathic treatment due to the dearth
of physicians and hospitals and clinics [72,81]. According to UNSECO
(1996), traditional medicine and MP are the foundation of good health
in the majority of developing nations. India and China have taken
roughly 40% of the world’s biodiversity, as well as the availability of
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rare plant species, and have emerged as significant medical plant
producing nations [82]. According to several United Nations studies,
33% of medicine items in highly industrialized nations are derived
straight from higher plants [72,83,84].

Socio-economic importance

Overall, 74% of the population lives in rural areas, with 78% classified
as poor and relying primarily on direct exploitation of the environment
(water, forests, and fields) for a living (United Nations Development
Programme, 2013). For their medical requirements, an estimated
80% of the populations in Africa and Asia rely mostly on these plant-
based medications, and the WHO (2008) predicted that in the ensuing
decades, a comparable percentage of the global population may likely
do so as well [61]. In addition, MP and the area’s natural biodiversity
are closely intertwined, since the Western Ghats and Himalayas of
Indian subcontinent are the world’s two richest areas of medicinal and
aromatic plants (MAP) biodiversity. The biodiversity in these locations
is under danger as a result of several issues, including environmental,
socioeconomic, and institutional issues [72]. The use of MAPs in
manufacturing is currently a popular issue. The pharmaceutical
business, health care products, cosmetics, organic food products, and
other industries all employ MAPs [85]. Numerous socioeconomic
variables both locally and globally affect the economic worth of MP.
India is home to some of the most abundant sources of MAPs, yet
farmers there have had limited success in realizing the full potential
of these plants because they are unaware of their benefits [85,86].
According to one survey (Tiwari, 2002), the local population in
Meghalaya’s Khasi area sold over 2800 tonnes of Cinnamon tamala
for 0.75 million USD every year. However, the public’s access to
indigenous knowledge, traditional practices, and understanding about
these plants is dwindling and, in many cases, disappearing entirely.
There are over 8000 different types of MP in India, and almost half
of these are higher flowering plant species [82]. Millions of rural
populations utilize MP to help themselves [43]. The medicinal herbs
in the codified Indian System of Medicine are used by one million or
more practitioners and oral streams for therapeutic, preventative, and
basic applications. There has been a dramatic increase in the number
of plant materials moved both within and between nations in recent
years as a result of rising demand for herbal goods. The international
trade in medicinal herbs is estimated by the EXIM Bank to be worth
US$60 billion yearly and Unlike India, where the market for herbal
medicines generates about 3.5 billion rupees annually and is growing
at a rate of 7% annually [42,43,60,87]. India offers a diverse range of
wildlife, but the country’s expanding population is severely taxing its
limited resources. Some MP are becoming more and more endangered
in their native habitats as the demand for them rises. The production
of MP has to be promoted in order to meet future demands. Indians
utilize almost 8000 distinct species of medicinal herbs, according to an
ethnobiological survey conducted across the country by the Ministry
of Environment and Forests, Government of India [88]. An economic
cycle has been proposed as a model for extractive resources. This
cycle is affected by a number of factors, such as the availability of wild
stocks, development and environmental regulations, socioeconomic
features, scientific and technical breakthroughs, migratory tendency,
and labor markets [89]. In addition to issues caused by the over use of
MP. The need for a comparative analysis of the economic performance
of MP production systems is indicated by additional economic issues
such as low prices, low profits, income elasticity, the stimulation of the
discovery of synthetic substitutes, an unbalanced change in demand,
and its lower level of competition in comparison to other economic
sectors [90]. Botanical ingredients produced from plants are now
widely available on the market in the European Union, with a number
of formulations having unique categorizations. They come under one
of the following headings: Cosmetics, herbal medicines, nutritional
supplements, or medical supplies [91,92]. The majority of Africans
utilize traditional herbal treatment in some way and there is a near
to US$ 60 billion annual market for these products worldwide. Many
people believe that study into traditional herbal medicine will be crucial
for improving world health. Along with India, China, Nigeria, and the
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United States of America, traditional herbal remedies have garnered
considerable research contributions from the WHO. Millions of dollars
have been spent by the pharmaceutical industry and other industries
in the quest for novel chemical compounds and potentially MP. When
compared to the total pharmaceutical industry, this is still a tiny outlay;
yet, it poses significant ethical concerns, of which some are not taken
into account in more conventional medication development [93].
MP can help farm households with income-generating activities,
offer a “safety net” in the event that other anticipated incomes are
not realized, and enhance the rural economy in general by funding
health care and subsistence medicine. In addition, rural women have
a variety of opportunities to participate in businesses that generate
revenue from farming, harvesting MP, and primary processing. Using
scientific knowledge and an effective marketing structure, MP farming
and appropriate harvesting might be a significant source of additional
money for improving the standard of living for rural residents [77].
These uses of MP have the potential to significantly boost the number
of rural jobs [74]. Despite the fact that MP research continues to
receive a lot of attention in Asia, particularly because of its numerous
benefits for poverty reduction and health-care promotion, there is still
a lack of scientific data on institutional setups, potentials for various
production systems, methods of utilization, commercialization, and
contributions to livelihoods [78]. Systematic marketing of different
MP and traditional understanding of the herbal therapeutic potential
of several significant medicinal herbs, can lead to the establishment of
cottage industries that can preserve tribal people’s cultural traditions
while also promoting economic upliftment [94-97].

FUTURE PROSPECTIVE

Given that there are around 500,000 plants in the globe and that the
majority have not yet been studied for their potential medical benefits,
the future of MP is bright. These underutilized resources might have
a big impact on how current and future research is handled [98].
Medicinal herbs have been crucial to the advancement of human
civilization, such as religions and other rites [99]. Many modern
drugs are made from plants that have healing characteristics, and
many food crops, like garlic, also have healing benefits. The study
of MP contributes to our knowledge of plant toxicity and helps us
safeguard both people and animals from environmental poisons. The
synthesis of secondary metabolites by plants is what gives them their
therapeutic properties. With this in mind, the field of study in natural
product chemistry has seen a surge in attention [100]. Therapeutic
requirements, the remarkably varied chemical composition and
biological functions of secondary metabolites that exist naturally,
using fresh natural bioactive substances as biochemical indicators, the
creation of new, accurate techniques for identifying naturally occurring
compounds with biological activity, improved techniques for isolating,
purifying, and structurally characterizing these active constituents, and
advanced techniques for characterizing these active constituents are all
important [101].

Agro-industrial technologies must be used for the growth,
processing, and production of herbal remedies and healing herbs.
In acknowledgement of the importance of conventional medicine,
the WHO has created rules, guidelines, and standards for botanical
remedies. Many contemporary medications are created indirectly from
MP, which are sources of novel pharmaceuticals. Research into the
claims made about therapeutic plants by tribal healers has become more
focused. People will be better educated about effective pharmacological
treatment and improved health status after these regional ethnomedical
formulations have undergone thorough scientific evaluation and
dissemination. Despite the fact that there is a long history of using
therapeutic herbs in traditional medicine, scientific investigation and
identification of active plant compounds and their results can ultimately
result in the development of new natural products and the discovery
of novel therapeutic advantages. Furthermore, the process of turning
therapeutic plants into drugs, among other things, a practical plan for
preserving these resources should be devised.
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CONCLUSION

About 75-80% of the world’s population, primarily in impoverished
nations, uses herbal medicine for primary healthcare. This is because
many believe herbal treatments are safe, affordable, and readily
available. The WHO says herbal medicines are two to three times
more popular than conventional pharmaceuticals. The use of plants
for healing predates human history and inspired much contemporary
medicine. Historically, most successful medications were plant-based.
Aspirin (willow bark), dioxin (foxglove), quinine (cinchona bark),
and morphine (from the opium poppy). In ancient times, people
utilized plants to treat the sick. Allopathy rose alongside the industrial
revolution. Herbal medication was effective but less popular.

Herbal medications were abandoned by conventional medicine in the
mid-20"™ century, not because they were unsuccessful but because
they weren’t as profitable as synthetic pharmaceuticals. MP contribute
to development by providing healthcare and revenue. Supplying
botanicals and herbals is a flourishing business, despite the need for
strong proof of herbal effectiveness.

Even industrialized countries employ herbal medications and
treatments. Global demand for plant-based goods has risen. Herbal
supplements and cures are expected to fuel future demand. Scientists,
physicians, and pharmaceutical corporations will seek to China, India,
etc,, for their needs, since they have the most MP species and are the
leading exporters.

ACKNOWLEDGMENT

We are thankful to Bioinformatics and Computational Biology
Centre, Assam University, Silchar for software support through DBT
Bioinformatics Infrastructure Facility, and e-journal access facility
through DBT e-Library Consortium (DeLCON).

AUTHORS CONTRIBUTIONS

Rajat Nath and Sibashish Kityania: Collection of data, Writing- original
draft. Deepa Nath: Writing-review and editing. Anupam Das Talukdar
and Gadapani Sarma: Conceptualization, Methodology, Formal analysis,
Writingoriginal draft, Supervision, Writing-review and editing.

CONFLICT OF INTEREST

The authors declared that they have no conflict of interest.

AUTHORS FUNDING

The present study has not been funded by any organization.

REFERENCES

1. Venkatesh V. Medicinal Plants Scenario in India. Bangalore, India:
Foundation for Revitalization of Local Health Traditions; 2002.

2. Buso P, Manfredini S, Ahmadi-Ashtiani HR, Sciabica S, Buzzi R,
Vertuani S, et al. Iranian medicinal plants: From ethnomedicine
to actual studies. Medicina (Kaunas) 2020;56:97. doi: 10.3390/
medicina56030097, PMID 32110920

3. Abat JK, Kumar S, Mohanty A. Ethnomedicinal, phytochemical and
ethnopharmacological aspects of four medicinal plants of Malvaceae
used in Indian traditional medicines: A review. Medicines (Basel)
2017;4:75. doi: 10.3390/medicines4040075, PMID 29057840

4. Thatoi HN, Panda SK, Rath SK, Dutta SK. Antimicrobial activity
and ethnomedicinal uses of some medicinal plants from Similipal
Biosphere Reserve, Orissa. Asian J Plant Sci 2008;7:260-7. doi:
10.3923/ajps.2008.260.267

5. Jamshidi-Kia F, Lorigooini Z, Amini-Khoei H. Medicinal plants: past
history and future perspective. ] Herbmed Pharmacol 2018;7:1-7. doi:
10.15171/jhp.2018.01

6. Falodun A. Herbal medicine in Africa-distribution, standardization
and prospects. Res J Phytochem 2010;4:154-61. doi: 10.3923/
rjphyto.2010.154.161

7. Leroi-Gourhan A. The flowers found with Shanidar IV, a
Neanderthal burial in Iraq. Science 1975;190:562-4. doi: 10.1126/



13.

14.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Nath et al.

science.190.4214.562

Pan SY, Litscher G, Gao SH, Zhou SF, Yu ZL, Chen HQ, et al.
Historical perspective of traditional indigenous medical practices:
The current renaissance and conservation of herbal resources.
Evid Based Complement Alternat Med 2014;2014:525340. doi:
10.1155/2014/525340, PMID 24872833

Toyang NJ, Verpoorte R. A review of the medicinal potentials of plants
of the genus Vernonia (4steraceae). J Ethnopharmacol 2013;146:681-
723. doi: 10.1016/j.jep.2013.01.040, PMID 23395623

. Gurib-Fakim A. Medicinal plants: traditions of yesterday and drugs

of tomorrow. Mol Aspects Med 2006;27:1-93. doi:
mam.2005.07.008, PMID 16105678

10.1016/j.

. Schippmann U, Leaman DJ, Cunningham A. Impact of cultivation and

gathering of medicinal plants on biodiversity: Global trends and issues.
In: Biodiversity and the Ecosystem Approach in Agriculture Forestry
and Fisheries. Italy: FAO; 2002.

. Packer J, Brouwer N, Harrington D, Gaikwad J, Heron R, Yaegl

Community Elders, et al. An ethnobotanical study of medicinal plants
used by the Yaegl Aboriginal community in northern New South
Wales, Australia. J Ethnopharmacol 2012;139:244-55. doi: 10.1016/j.
jep.2011.11.008, PMID 22101358

De Vos P. European Materia medica in historical texts: longevity of
a tradition and implications for future use, European Materia medica
in historical texts. J Ethnopharmacol 2010;132:28-47. doi: 10.1016/j.
jep.2010.05.035, PMID 20561577

Kong JM, Goh NK, Chia LS, Chia TF. Recent advances in traditional
plant drugs and orchids. Acta Pharmacol Sin 2003;24:7-21. PMID
12511224

. Kinsel JF, Straus SE. Complementary and alternative therapeutics:

Rigorous research is needed to support claims. Annu Rev
Pharmacol  Toxicol 2003;43:463-84.  doi: 10.1146/annureyv.
pharmtox.43.100901.135757, PMID 12540748

. Khan H, Rauf A. Medicinal plants: Economic perspective and recent

developments. World Appl Sci J 2014;31:1925-9.

. Verpoorte R. Pharmacognosy in the new millennium: Lead finding

and biotechnology. J Pharm Pharmacol 2000;52:253-62. doi:

10.1211/0022357001773931, PMID 10757412

. Newman DJ, Cragg GM, Snader KM. The influence of natural products

upon drug discovery. Nat Prod Rep 2000;17:215-34. doi: 10.1039/
a902202c, PMID 10888010

Leonti M, Casu L. Traditional medicines and globalization: Current and
future perspectives in ethnopharmacology. Front Pharmacol 2013;4:92.
doi: 10.3389/fphar.2013.00092, PMID 23898296

Saklani A, Kutty SK. Plant-derived compounds in clinical trials. Drug
Discov Today 2008;13:161-71. doi: 10.1016/j.drudis.2007.10.010,
PMID 18275914

Willison KD, Andrews GJ. Complementary medicine and older people:
Past research and future directions. Complement Ther Nurs Midwifery
2004;10:80-91.  doi:  10.1016/S1353-6117(03)00106-9,  PMID
15135760

Briskin DP. Medicinal plants and phytomedicines. Linking plant
biochemistry and physiology to human health. Plant Physiol
2000;124:507-14. doi: 10.1104/pp.124.2.507, PMID 11027701

Khan H. Medicinal plants in light of history: Recognized therapeutic
modality. J Evid Based Complementary Altern Med 2014;19:216-9.
doi: 10.1177/2156587214533346, PMID 24789912

Robson T. Introduction to Complementary Medicine. England:
Routledge; 2020.

De Smet PA. Herbal medicine in Europe-relaxing regulatory standards.
N Engl J Med 2005;352:1176-8. doi: 10.1056/NEJMp048083, PMID
15788494

Gilani AH, Rahman AU. Trends in
J Ethnopharmacol 2005;100:43-9. doi:
PMID 16127805

Ndhlala AR, Stafford GI, Finnie JF, Van Staden J. Commercial
herbal preparations in KwaZulu-Natal, South Africa: the urban face
of traditional medicine. S Afr J Bot 2011;77:830-43. doi: 10.1016/j.
sajb.2011.09.002

Bareetseng S. The worldwide herbal market: trends and opportunities.
CSIR Sci Scope 2020;16:68-9.

Zahoor M, Yousaf Z, Yasin H, Shinwari ZK, Haroon M, Saleh N,
et al. Ethnobotanicals and commercial trends of herbal markets
in Punjab, Pakistan. J Herb Med 2021;26:100425. doi: 10.1016/j.
hermed.2021.100425

Seidl PR. Pharmaceuticals from natural products: current trends.
An Acad Bras Cienc 2002;74:145-50. doi: 10.1590/s0001-
37652002000100011, PMID 11960183

ethnopharmacology.
10.1016/j.jep.2005.06.001,

31

32.

33.

34.

35.

36.

37.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

Asian ] Pharm Clin Res, Vol 16, Issue 2, 2023, 6-11

. Li XJ, Zhang HY. Western-medicine-validated anti-tumor agents and
traditional Chinese medicine. Trends Mol Med 2008;14:1-2. doi:
10.1016/j.molmed.2007.11.002, PMID 18054521

Corson TW, Crews CM. Molecular understanding and modern
application of traditional medicines: Triumphs and trials. Cell
2007;130:769-74. doi: 10.1016/j.cell.2007.08.021, PMID 17803898
Schmidt BM, Ribnicky DM, Lipsky PE, Raskin I. Revisiting the
ancient concept of botanical therapeutics. Nat Chem Biol 2007;3:360-
6. doi: 10.1038/nchembio0707-360, PMID 17576417

Tilburt JC, Kaptchuk TJ. Herbal medicine research and global health:
An ethical analysis. Bull World Health Organ 2008;86:594-9. doi:
10.2471/b1t.07.042820, PMID 18797616

Oreagba 1A, Oshikoya KA, Amachree M. Herbal medicine use among
urban residents in Lagos, Nigeria. BMC Complement Altern Med
2011;11:117. doi: 10.1186/1472-6882-11-117, PMID 22117933
Robinson M, Zhang X. Traditional Medicines: Global Situation, Issues
and Challenges. The World Medicines Situation 2011. Geneva: World
Health Organization; 2020.

Boullata JI, Nace AM. Safety issues with herbal medicine.
Pharmacotherapy 2000;20:257-69. doi: 10.1592/phco.20.4.257.34886,
PMID 10730682

. Barnes PM, Bloom B, Nahin RL. Complementary and alternative
medicine use among adults and children: United States, 2007. Natl
Health Stat Report 2008;12:1-23.

Rivera JO, Ortiz M, Lawson ME, Verma KM. Evaluation of the use of
complementary and alternative medicine in the largest United States-
Mexico border city. Pharmacotherapy 2002;22:256-64. doi: 10.1592/
phco.22.3.256.33543, PMID 11837563

Gurley BJ, Steelman SC, Thomas SL. Multi-ingredient, caffeine-
containing dietary supplements: History, safety, and efficacy. Clin
Ther 2015;37:275-301. doi: 10.1016/j.clinthera.2014.08.012, PMID
25262198

Lau TC, Chan M, Tan H, Kwek C. Functional food: a growing trend
among the health conscious. Asian Soc Sci 2013;9:198. doi: 10.5539/
ass.vonlpl198

Gunjan M, Naing TN, Saini RS, Ahmad A, Kumar I, Rameshwar J.
Marketing trends & future prospects of herbal medicine in the treatment
of various disease. World J Pharm Res 2015;4:132-55.

Verma S, Singh S. Current and future status of herbal medicines. Vet
‘World 2008;2:347. doi: 10.5455/vetworld.2008.347-350

Rates SM. Plants as source of drugs. Toxicon 2001;39:603-13. doi:
10.1016/s0041-0101(00)00154-9, PMID 11072038

Hoareau L, DaSilva EJ. Medicinal plants: A re-emerging health aid.
Electron J Biotechnol 1999;2:3-4.

Samal J. Medicinal plants and related developments in India: A peep
into 5-year plans of India. Indian J Health Sci 2016;9:14. doi:
10.4103/2349-5006.183698

Ramawat K, Goyal S. The Indian herbal drugs scenario in global
perspectives. In: Bioactive Molecules and Medicinal Plants. Berlin:
Springer; 2008. p. 325-47.

Wakdikar S. Global health care challenge: Indian experiences and new
prescriptions. Electron J Biotechnol 2004;7:2-3. doi: 10.2225/vol7-
issue3-fulltext-5

Chaubey V. Market system of Indian medicinal plants: Problems
and possibilities. Econ Aff 2011;56:.

Patwardhan B, Vaidya AD, Chorghade M. Ayurveda and natural
products drug discovery. Curr Sci 2004;86:789-99.

Shakya AK. Medicinal plants: Future source of new drugs. Int J Herb
Med 2016;4:59-64.

Duganath N, ef al. Activity of traditionally used medicinal plants. Int J
Pharm Biol Sci 2010;1:1-7.

Satakopan S. Pharmacopeial Standards for Ayurvedic, Siddha and
Unani drugs. In: Proceedings of WHO Seminar on Medicinal Plants
and Quality Control of Drugs Used in ISM, Ghaziabad; 1994.

Cordell GA. Natural products in drug discovery-creating a new vision.
Phytochem Rev 2002;1:261-73. doi: 10.1023/A:1026094701495
Bhardwaj S, Verma R, Gupta J. Challenges and future prospects of herbal
medicine. Int Res Med 2018;1:12-5. doi: 10.36437/irmhs.2018.1.1.D
Mandal D. Medicinal plants: Consumption, supply chain,
marketing, and trade in India. In: Medicinal Plants. United
Kingdom: Taylor & Francis; . p. 485-506.

Rivera J, Loya A, Ceballos R. Use of herbal medicines and implications
for conventional drug therapy medical sciences. Altern Integr Med
2013;2:1-6.

Inamdar N, Edalat S, Kotwal V, Pawar S. Herbal drugs in milieu of
modern drugs. Int J Green Pharm 2008;2:39154. doi: 10.4103/0973-
8258.39154

10



59.

60.

6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Nath et al.

Booker A, Johnston D, Heinrich M. Value chains of herbal medicines-
research needs and key challenges in the context of ethnopharmacology.
J Ethnopharmacol 2012;140:624-33. doi: 10.1016/j.jep.2012.01.039,
PMID 22326378

Kala CP, Dhyani PP, Sajwan BS. Developing the medicinal plants sector
in northern India: challenges and opportunities. J Ethnobiol Ethnomed
2006;2:32.

Hishe M, Asfaw Z, Giday M. Review on value chain analysis of
medicinal plants and the associated challenges. J Med Plants Stud
2016;4:45-55.

Hamilton AC. Medicinal plants, conservation
livelihoods. Biodivers Conserv 2004;13:1477-517.
10.1023/B: BIOC.0000021333.23413.42

Semwal DK, Chauhan A, Kumar A, Aswal S, Semwal RB, Kumar A.
Status of Indian medicinal plants in the International Union for
Conservation of Nature and the future of Ayurvedic drugs: Shouldn’t
think about Ayurvedic fundamentals? J Integr Med 2019;17:238-43.
doi: 10.1016/§.joim.2019.04.008, PMID 31076374

Rasethe MT, Semenya SS, Maroyi A. Medicinal plants traded in
informal herbal medicine markets of the Limpopo Province, South
Africa. Evid Based Complement Alternat Med 2019;2019:2609532.
doi: 10.1155/2019/2609532, PMID 31118951

Williams VL, Victor JE, Crouch NR. Red listed medicinal plants of
South Africa: Status, trends, and assessment challenges. S Afr J Bot
2013;86:23-35. doi: 10.1016/j.sajb.2013.01.006

Kumar P. Valuation of medicinal plants for pharmaceutical uses. Curr
Sci 2004;86:930-7.

Mipun P, Bhat NA, Borah D, Kumar Y. Non-timber forest products and
their contribution to healthcare and livelihood security among the Karbi
tribe in Northeast India. Ecol Processes 2019;8:1-21.

Oladeji S. Production and marketing of indigenous medicinal plants for
economic diversification in Nigeria.

Chirwa P, Syampungani S, Geldenhuys C. The ecology and management
of the Miombo woodlands for sustainable livelihoods in southern
Africa: The case for non-timber forest products. South Forests J Forest
Sci 2008;70:237-45. doi: 10.2989/SF.2008.70.3.7.668

Mirzaeian R, Sadoughi F, Tahmasebian S, Mojahedi M. The role of
herbal medicines in health care quality and the related challenges.
J Herbmed Pharmacol 2021;10:156-65. doi: 10.34172/jhp.2021.17
Kunwar RM, Mahat L, Acharya RP, Bussmann RW. Medicinal plants,
traditional medicine, markets and management in far-west Nepal.
J Ethnobiol Ethnomed 2013;9:24. doi: 10.1186/1746-4269-9-24, PMID
23587109

Beyene B, Beyene B, Deribe H. Review on application and management
of medicinal plants for the livelihood of the local community. J Resour
Dev Manag 2016;22:33-9.

Carvalho AC, Lana TN, Perfeito JP, Silveira D. The Brazilian market
of herbal medicinal products and the impacts of the new legislation
on traditional medicines. J Ethnopharmacol 2018;212:29-35. doi:
10.1016/j.jep.2017.09.040, PMID 28987598

Joshi BC, Joshi RK. The role of medicinal plants in livelihood
improvement in Uttarakhand. Int J Herb Med 2014;1:55-8.

Rao M, Palada M, Becker BN. Medicinal and aromatic plants in
agroforestry systems. In: New Vistas in Agroforestry. Berlin: Springer;
2004. p. 107-22.

Huntington HP. Using traditional ecological knowledge in science:
Methods and applications. Ecol Appl 2000;10:1270-4. doi:
10.1890/1051-0761(2000)010[1270:UTEKIS]2.0.CO;2

Vaidya AD, Devasagayam TP. Current status of herbal drugs in India:
An overview. J Clin Biochem Nutr 2007;41:1-11. doi: 10.3164/
jcbn.2007001, PMID 18392106

Mazid M, Khan TA, Mohammad F. Medicinal plants of rural India:
A review of use by Indian folks. Indo Glob J Pharm Sci 2012;2:286-
304. doi: 10.35652/1GJPS.2012.35

Natesh S. Biotechnology in the conservation of medicinal and
aromatic plants: In: Chadha KL, Ravindran PN, Sahajram L, editors.
Biotechnology in Horticulture and Plantation Crops. New Delhi, India:
Malhotra Publishing House; 2000. p. 548-61.

Farnsworth NR, Akerele O, Bingel AS, Soejarto DD, Guo Z. Medicinal
plants in therapy. Bull World Health Organ 1985;63:965-81. doi:
10.1016/0378-8741(87)90016-X, PMID 3879679

and
doi:

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.
99.

100.

10

Asian ] Pharm Clin Res, Vol 16, Issue 2, 2023, 6-11

. Shikov AN, Narkevich IA, Flisyuk EV, Luzhanin VG, Pozharitskaya ON.
Medicinal plants from the 14" edition of the Russian Pharmacopoeia,
recent updates. J Ethnopharmacol 2021;268:113685. doi: 10.1016/j.
jep.2020.113685, PMID 33309919
Chatterjee SK. Cultivation of medicinal and aromatic plants in India-A
commercial approach. Acta Hortic Int Conf Med Aromat Plants
2002;576:191-202. doi: 10.17660/ActaHortic.2002.576.28
Swapna M. A review on the medicinal and edible aspects of aquatic
and wetland plants of India. J Med Plants Res 2011;5:7163-76. doi:
10.5897/JIMPRX11.005
Santosh K, Satya N. Herbal remedies of wetlands macrophytes in India.
Int J Pharm Biol Sci 2010;1:.
Riaz U, Igbal S, Sohail MI, Samreen T, Ashraf M, Akmal F, et al.
A comprehensive review on emerging importance and economical
potential of medicinal and aromatic plants (MAPs) in current
scenario. Pak J Agric Res 2021;34:381-92. doi: 10.17582/journal.
pjar/2021/34.2.381.392
Purohit S, Vyas S. Marketing of medicinal and aromatic plants in
Rajasthan. In: National Consultative Workshop on Medicinal and
Artomatic Plants, held at. Pantnagar: GBPUAT; 2004.
Babu KL. Health and livelihoods of community and traditional
medicinal plants: In: SWOT of Two Agro Climatic Zones of India.
Report of South Asia Network of Economic Research Institutes. Japan:
SANEI 2010. p. 1-78.
Archana, Jatawa S, Paul R, Tiwari A. Indian medicinal plants: A rich
source of natural immuno-modulator. Int J Pharmacol 2011;7:198-205.
doi: 10.3923/ijp.2011.198.205
Homma AK. Modernisation and technological dualism in the extractive
economy in Amazonia. In: Current Issues in non-timber Forest Products
Research. Indonesia: Center for International Forestry Research; 1996.
p. 59-82.
Astutik S, Pretzsch J, Kimengsi JN. Asian medicinal plants’ production
and utilization potentials: A review. Sustainability 2019;11:5483. doi:
10.3390/su11195483
Bilia AR, do Céu Costa M. Medicinal plants and their preparations
in the European market: why has the harmonization failed? The
cases of St. John’s wort, valerian, ginkgo, ginseng, and green tea.
Phytomedicine 2021;81:153421. doi: 10.1016/j.phymed.2020.153421,
PMID 33291029
Qu L, Zou W, Wang Y, Wang M. European regulation model for
herbal medicine: The assessment of the EU monograph and the safety
and efficacy evaluation in marketing authorization or registration
in Member States. Phytomedicine 2018;42:219-25. doi: 10.1016/].
phymed.2018.03.048, PMID 29655689
Adnan M, Hussain J, Shah MT, Shinwari ZK, Ullah F, Bahader A,
et al. Proximate and nutrient composition of medicinal plants of humid
and sub-humid regions in North-West Pakistan. J Med Plants Res
2010;4:339-45.
Parna I, Ahirwar RK. Socio-economic importance of some plants
species used by the tribes of Chanda Forest District Dindori Madhya
Pradesh, India. Int J Sci Res 2015;43:1733-5.
Bader G, Rashid R, Ali T, Hajam TA. Medicinal plants and their
contribution in socio-economic upliftment of the household in Gurez
Valley (J&K). In: Edible Plants in Health and Diseases. Berlin:
Springer; 2022. p. 107-36.
Shumsky SA, Hickey GM, Pelletier B, Johns T. Understanding the
contribution of wild edible plants to rural social-ecological resilience
in semi-arid Kenya. Ecol Soc 2014;19:34. doi: 10.5751/ES-06924-
190434
Van Wyk AS, Prinsloo G. Medicinal plant harvesting, sustainability
and cultivation in South Africa. Biol Conserv 2018;227:335-42. doi:
10.1016/j.biocon.2018.09.018
Singh R. Medicinal plants: A review. J Plant Sci 2015;3:50-5.
Hosseinzadeh S, Jafarikukhdan A, Hosseini A, Armand R. The
application of medicinal plants in traditional and modern medicine:
A review of Thymus vulgaris. Int J Clin Med 2015;6:635-42.
Dar RA, Shahnawaz M, Qazi PH. General overview of medicinal
plants: A review. J Phytopharmacol 2017;6:349-51. doi: 10.31254/
phyt0.2017.6608
1. Clark AM. Natural products as a resource for new drugs. Pharm Res
1996;13:1133-44. doi: 10.1023/a:1016091631721, PMID 8865302

11



