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Abstract

This paper documents the collected and preserved museum specimen of medicinal and aromatic plant
of the Herbal museum, Brindaban Botanical Garden, Plant Research Centre, Makawanpur. Based on
the literatures of specimen conserved at Herbal museum and the interview with some local people, the
use pattern of the specimens was documented. A total of 196 species belonging to165 genera and 91
families were recorded. Majority of the museum specimens collected and preserved in herbal museum
were from Makawanpur followed by Kapilvastu, llam, Dolpa and Mustang ranging from 90 m - 5000 m
elevation. Herbs were the dominant species and Seed/fruits were the most useful parts. Majority of the
species were mostly used for the treatment of gastrointestinal disorder. This study provides detailed
information about the medicinal and aromatic plants specimens that have been preserved at Herbal
Museum, Brindaban Botanical Garden, Plant Research Center, Makwanpur, Nepal.
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Introduction

Medicinal plants include diverse group of plant in
herbal medicine containing rich ingredients needed
for drug development (Hassan, 2016). Aromatic
plants are generally referred as ‘natural bio-chemical
factories’ or ‘chemical goldmines (Thomas et
al., 2000). These are utilized mainly in cosmetic
industries, pharmaceutical and drug industries
(Samarth et al., 2017). Medicinal and aromatic plants
(MAPs) have been termed slightly in a broader sense
distinguishing the fragrant (aromatic) ingredients
containing medicinal plants (Singhab, 2012).

Plants have been used for human benefits from the
decades. In developing countries more than 3.5
billion people rely on plants as a primary health
care (Farnsworth et al., 1985). The number of
medicinal plants varies according to the study done
by different researchers. Around 1,624 species of
medicinal plants were listed from the Medicinal and
Aromatic plant database of Nepal (Shrestha et al.,
2000). 1,792 plant species were used by traditional
healers (Baral & Kurmi, 2006). 1900 medicinal
plants species were recorded (Ghimire, 2008). It is
believed that medicinal plants have been developed
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from indigenous knowledge which is now used as
ayurvedic medicines and herbal drugs (Rawal et al.,
2009). Medicinal plants used as in Ayurveda have
immense pharmacological potential to cure several
diseases (Luitel et al., 2014).

Medicinal and aromatic plants are the part of non-
timber forest products offering supplementary food
and ethno medicine along with cash income to the
rural communities (Shrestha et al., 2020). Before the
implementation of master plan for the forestry sector
(1988), this group of plants was termed as minor
forest products, later on realizing its uses, importance
and remarkable market value it has been considered
as the major bio resources. Trade of medicinal
plants has been started few years ago. According to
Ghimire et al., (2015) the export of 10770 tons of
MAPs was estimated to be worth US$ 60.09 million
from Nepal in 2014. Rittha (Sapindus mukorossi),
Kaulo (Persea odoratissima), Tejpat (Cinnamomum
tamala), Amala (Phyllanthus emblica), Sugandhwal
(Valeriana jatamasi), Jiwanti (Dendrobium sp.) and
lichens are the major medicinal plants harvested
and traded commonly from Baitadi District
(Department of Forest [DoF], 2015, Kala, 2003).
Later on it was banned in early 2011 (Ministry of
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Forests and Soil Conservation [MoFSC], 2011). Pre
mature harvesting, over harvesting, illegal trading
are the major reasons for the decline population of
medicinal and aromatic plants from wild (Ghimire
et al., 2008). Paris polyphylla is the one of major
species facing such kind of issues (Pyakurel et
al. 2017). Similarly, Myrsine semiserrata is also
getting declined from its natural habitat due to over
use. Among the 164 exported species of medicinal
plants (DoF, 2014), 25 species of MAPs has been
exported from Makawanpur (District Forest Office
Makwanpur [DFOM], 2018). So far, 30 species
are prioritized for economic development and out
of them Makawanpur holds 24 species (Tamang et
al., 2016). There are more conservation threats to
medicinal plants in the lowlands because of direct
harvesting of the plants, also due to other human-
induced activities such as habitat encroachment for
agriculture and settlement, deforestation, forest fires
and grazing (Rokaya et al., 2013).

Botanical gardens and museums play crucial role
in in-situ and ex-situ conservation. Museum offers
rich resources of data for the analysis of species
existence, change in bio diversity of past century
(Shafter et al., 1998). Herbal Museum of Brindaban
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Botanical Garden play an important role in genetic
conservation, provide the original data base and is
the main source to fulfill the knowledge gap in the
distribution, status and long term population trend
of medicinal and aromatic plant species. In a similar
way the museum also aid to promote the medicinal
and aromatic plant species, which are important
for developing herbs, based natural products and
pharmaceuticals, herbal disinfectants and repellents.

Thus, the present study aims to assess the preserved
specimen of medicinal and aromatic plants and their
uses. Enhancing information, knowledge about its
importance to local users and researchers which will
help them to identify medicinal plants and their uses
and will ultimately motivate them to conserve these
valuable plant resources.

Materials and Methods

The study was carried out from March 2020 to
May 2021. It was based on the collected and
preserved museum specimens of Herbal Museum at
Brindaban Botanical Garden, Plant Research Centre,
Makawanpur, Bagmati Province. Each and every
specimens has been preserved using naphthalene
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Figure 1: Map of Brindaban Botanical Garden, Plant Research Centre, Makwanpur

183



Journal of Plant Resources (2022)

balls, the delicate specimens like fungi has been
preserved in formalin in order to avoid the decay.
The specimens were collected by various collectors
from the Makawanpur District (Hatiya, Hetauda,
Manahari, Padam Pokhari, Bakaiya, Simbhanjyang,
Daman BG and Tistung BG), and associated district;
Bara, Salyan, Banke, Kapilvastu (Pipra), Ilam,
Jumla, Dolpa and Mustang ranging from lower
elevation 90 m to higher 5000 m elevation.

Each museum specimen comprises well labeled
information including its scientific name, local
name, place of collection, elevation, useful parts
and its uses. The data were collected from these
well labeled preserved museum specimens at Herbal
museum. Identification of some of the unidentified
museum specimen was done through experts,
photographs and relevant taxonomic literatures
(Fraser- Jenkins et al., 2015; Press et al., 2000;
https://www.catalogueoflife.org). Information about
the uses of unidentified specimens was recorded
from the local people through interviews, group
discussions and interaction in trainings of medicinal
and aromatic plants, and from published literatures.

Results and Discussion

Altogether 196 plant museum specimen comprising
165 genera belonging to 91 families has been
recorded (Appendix). Plant specimen enlisted
includes Angiosperms constituting the highest
number of plant species (25 monocotyledons and
146 dicotyledonous), Gymnosperms (6 spp.),
Pteridophytes (5 spp.), Lichens (11 spp.) and Fungi
(2 spp.) (Figure 2).
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Figure 2: Plant groups of recorded plant species
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Plant species was categorized into five different
groups of life form. Herbs were the major sources
of medicine comprising 72 plant species followed
by trees (67 spp.), shrubs (28 spp.), climbers (15
spp.), lichens (11 spp.) and fungi (2 spp.) (Figure 3).
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Figure 3: Life form of recorded plant species

The useful parts of the plant species for different
ailments were categorized into seven categories:
fruit/ seed, leaf, flower, root, stem/bark, whole parts.
From the observed information the use frequency of
fruit/seed parts (81 spp.) were the major followed
by root/rhizome (47 spp.), leaf (34 spp.), flower (13
spp.), bark/stem (20 spp.) and whole parts (33 spp.)

(Figure 4).
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Figure 4: Use frequency of different parts of plant species

Similarly, the ailments were also categorized into
ten different categories: Gastro intestinal disorders,
cuts and wounds, fever, skeleton-muscular system,
dermatological infection, coughs and cold, genito-
urinary ailments, dental, headache, respiratory,
eye, nasal and throat (Figure 5). On the basis of
the information use frequency for gastro intestinal
disorders (76 spp.) was the highest followed
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by common cold, cough and fever (48 spp.),
dermatological disorder (35 spp.), respiratory
disorders (32 spp.), Skeleto-muscular system (23
spp.) and others ailments. Besides the category of
human ailments these plant species are used for other
purposes (food, flavoring agent, dye, as pesticides
and insecticides).
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Figure 5: Use frequency of plant species in different ailments
and other than ailments

The seed/fruit was the most useful parts followed by
underground parts (root/ thizome), bark and flower.
Majority of the species were collected below 1000 m
elevation (100 spp.) and least from higher elevation
3000-5000 m (7 spp.).

Medicinal and aromatic plants include the plant
species having different life forms. Herbs were the
primary source of medicinal ingredients followed by
trees, most likely because herbs were more abundant
(Figure 3). Thus, herbs were more accessible and
the roots, rhizomes and leaves, which were the most
frequently used part of the plant to treat diseases
were easier to reach. They also have a faster rate
of growth and renewal and may possess bioactive
secondary metabolites in relation to the environment
(Bernhoft, 2010; Singh et al., 2012).

Based on the specimens preserved in the Herbal
Museum, Plant Research Centre, Brindaban
Botanical Garden, it has been revealed that most
of the specimen were from Makawanpur District
because most of the collection were done here and
least were from the associated areas and district.
Similarly, Majority of the species were from
lower elevation below 1000 m (100 spp.) whereas
least (7 spp.) were represented from 3000-5000
elevation. High number of medicinal and aromatic
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plants at low elevation could be due incomplete
explorations in higher elevation or associated areas
and due to favorable environmental factors such
as high temperature, rainfall, sunlight or due to
higher density of human population and thus higher
pressure on use of any plants in lower elevations
Rokaya et al. (2012).

Plant parts used for medicinal preparations include
underground parts (roots, bulbs, rhizomes and
tuber), bark, stem, leaves, flower, fruits or seeds.
Fruits/ Seeds were the most useful parts followed
by the underground parts (Rhizome/tuber), leaves
and whole parts (Figure 4). Fruits/ Seed of the plant
species were mostly used because these parts were
easily available and have the high concentration of
bioactive compounds than other parts. Medicinal
plants are used for local medicine and for other
basic purposes (such as food, fodder, firewood, dyes,
construction, etc.) by the indigenous people (Luitel
etal.,2013). Other than fruits/seed the underground
parts were also mostly used and in gastro intestinal
disorders which is in consistent with the findings
of Yadav et al. (2016). The whole parts of some
of the plant species like Plantago major, Solanum
anguivi and Astilbe rivularis are used in medicine
(Appendix).

Many of the plants species recorded were used in
gastro intestinal disorders (Figure 5). Most probably
the gastrointestinal disease seems to occur frequently
in that area from where the plant species samples
were collected. Some of the medicinal plants used
in gastro intestinal disorders (stomach ache, gastric,
worm infestation and dysentery) Cinnamomum
tamala, Dactylorhiza hatagirea, Artemisia sp.,
were in consistent with Yadav et al. (2016) and
Ambu et al. (2020). Similarly, the medicinal use
of Asparagus racemosus in treatment of diabetes,
gastrointestinal problems and hormonal imbalance
were similar with the findings of Hasan et al. (2016).
The use of Centella asiatica in treatment of urino
genital problems, dermatological disorders and
Wedelia calendulaea in treatment was similar with
the findings of Hedge et al. (1994) and Gohil et al.
(2010). Most of the plant species observed was not
used only in specific health issues they were used
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to cure different diseases. Besides, the treatment
of diseases medicinal and aromatic plants were
used for other purposes (aromatic oils, furniture,
flavors, perfumes, insecticides etc.). Due to the
presence of secondary metabolites like flavonoids,
terpenoids and other compounds these medicinal
and aromatic plants such as Swertia angustifolia,
Ocimum tenuiflorum, Cinnamomum camphora etc
are also used as insecticides and pesticides (Gandhi
etal., 2015). Realizing the importance of Medicinal
and aromatic plant species some of the species;
Ritha, Sarpagandha, Gurjo, Mentha, etc. were also
prioritized by the government for marketing.

Conclusion

Medicinal and aromatic plant resources are the
important component of biodiversity with important
contributors to local livelihood. The medicinal
and aromatic plants specimen of 196 species
belonging to 165 genera and 91 families were
recorded. The species having different life forms
has their own importance. Herbs were mostly
used as medicinal plants. The highest groups of
plants were from the angiosperm category. Fruit/
Seed were the most useful parts. Mostly these
species are consumed for gastro intestinal problems
followed by common cold, cough problem. In
conclusion, the observation reflects the importance
of documentation of medicinal and aromatic plant
species that have been preserved in herbal museum.
Furthermore, conservation strategies need to be
built up. Conservation and protection of medicinal
and aromatic plants do not only prevent the loss
and damage or their existence which is directly or
indirectly linked with the livelihood of local people
but also prevent their loss from the cultural heritage.
Explorations and conservation of museum specimen
from associated regions is recommended for the
future research work.
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