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Abstract

The Rhododendron genus has a large number of species around 1024 species. In India, it is found in the
trans-Himalayan region, specifically Nepal, it is also founded and awarded as the national flower of
Nepal. In Himachal Pradesh Rhododendron is awarded as the state flower. The shrub is 10-40 inches tall.
They may be either evergreen or deciduous. In some species, the undersides of the leaves are covered
with scales (lepidote) or hairs (indumentum). Some of the best-known species are noted for their many
clusters of large flowers. The parts of the rhododendron plant are having phytochemicals. A particular
part is carrying particular phytochemical and that phytochemical cures a particular disease. Today that
phytochemicals are used to make nutraceuticals and functional foods. Like ursolic acid shows anti-
inflammatory properties and is used in nutraceuticals. Nowadays functional foods like cookies are made
by using dry flowers of Rhododendrons. It is having pharmacological value and toxicological values.
Which gave more value to this plant in the field of Ayurveda. Some species of the Rhododendron genus
are used as anti-insecticide. In India, Rhododendron arboretum is used widely for developing new
products. Phytochemicals like ursolic acid and Quercetin fight against cancer and show anti-diabetic
properties. Other phytochemicals like Quercetin, Columaric acid, tripernoids, and Betulinic acid are the
major components found in the rhododendron plant.

Keywords: Anti-inflammatory, rhododendron arboreum, anti-diabetic, anti-oxidant, cardio-protective,
ursolic acid

1. Introduction

India is known for its rich traditional medicinal systems (Ayurveda) and great biological
diversity, which give a strong platform for the exploration of various plants for use in general
healthcare, the rhododendron is one such plant that is assuming a special role in people's
cultural and economic lives (Kumar et al., 2019) [, Visitors are drawn in by the visual appeal
of fully developed flowers during the flowering season. The flower is also rewarded as the
"National Flower of Nepal" and the "State Flower of Himachal Pradesh" (India)
(Bhattacharyya, 2011) M. The Rhododendron genus, which has 1200 species worldwide and
542 species in China, is the most expansive and distinctive genus in the Ericaceae
family. (Inman 2000. Pdf, N.D.) India's rhododendrons are widely cultivated in a variety of
climates and elevations, mostly in the Himalayas. Rhododendrons are essentially non-existent
in the Siwaliks, a few may be found in the lesser Himalayas, and the bulk can be found in the
larger Himalayas among the four parallel Himalayan ranges. In the Trans-Himalayan area in
India's far north-west, which includes the chilly deserts of Jammu and Kashmir and Himachal
Pradesh, just one species may be found. Therefore, India's larger Himalayas are the perfect
location for rhododendrons. In addition to this, North-eastern India is home to a large number
of species, notably in the Naga and Khasi hills. The Western Ghats are home to one
Rhododendron arboreum nilagiricum subspecies. Arunachal Pradesh has the most species of
any state (67 species), followed by five from Nagaland, five from Manipur, two each from
Mizoram Meghalaya, four from Himachal Pradesh, four from Jammu & Kashmir, and four
from Uttarakhand. In Tamil Nadu and Kerala, there are just one subspecies. (Bhattacharyya,
2015) 24, The various species of rhododendron are used in different ways. The current study
used Rhododendron dauricum flower extract to create silver nanoparticles (Mittal et al., 2012)
(2. Rhododendron ponticum L. subsp. ponticum, Rhododendron luteum L., Rhododendron
Smirnovi L., and Rhododendron caucasicum L show antibacterial activity as the research done
in Australia (Ertiirk et al., 2009) Bl The presence of flavonoids (hyperin), tannins, saponins,
and other phytochemicals in rhododendron, either singly or in combination, may be the cause
of the extract's anti-inflammatory or nociceptive effect.
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The substantial degree of anti-inflammatory action of the
ethyl acetate extract may be due to the flower's abundant
flavonoids. It has several medicinal advantages
(Mukhopadhyay & Sciences, 2020) [*3l. Researchers have
recently started looking at the chemical components of
different Rhododendron species. Rhodojaponin-111 was shown
to be the most effective active ingredient in R. Molle's
insecticidal function, according to research. Some species of
the rhododendron is having the capability to fight against
insects as pest control but arboretum is not among them but
this species is chiefly used in nutraceutical products.
Nowadays, different types of food products are launched in
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the market in which rhododendron is used as functional part.
The Rhododendron genus established a very good perspective
of novel application in nutraceuticals as it is rich in ursolic
acid, which is having anti-inflammatory, anti-diabetic, and
anti-ulcer properties. (Ghada A Soliman, 2019) Bl. The genus
Rhododendron is quite valuable in terms of horticulture. As
rhododendron arboreum is a blooming plant, it is grown for
its attractive, enticing blooms -decorative foliage and
ornamental leaves. In this study we reviewed the one of the
most utilised specie of the rhododendron known as
“Rhododendron Arboreum”. It is found in the Western Ghats
Predominantly (Lal & Chauhan, 2019) 4,

kingdom
Phylum

Class

Family
Order

Genus

Species

Rhododendron

1.1 Botanical Description and morphological characters of
Rhododendron arboretum

The Rhododendron is a small tree or shrub with an average
height of 5 to 10 meters. It is a deciduous plant. The reddish-
brown bark is soft, and coarse, and has branches on the trunk.
Rhododendron is a deciduous shrub about 5-10 m in height.
The leaves of the rhododendron arboreum are monomorphic.
The flower is rounded to cuneate at base, acuminate to obtuse
at apex, crowded at the end of branches with deeply
impressed lateral veins. The flowers are grouped in a raceme.
The inflorescence is rarely axillary (Verma et al., 2020) %2,
The flower is having 5-20 stamens and anthers with pores.
There is 5-12 locular ovary. The fruit is a capsule, and the
seeds can range in form from elliptical to spindle-shaped.
(Popescu & Kopp, 2013) P81 It grows well at altitudes
between 4500 and 10,500 feet and may reach heights of 40 to
50 feet. Large often harvests over 100 feet. "Laligurans” and
"burans" are other names for Rhododendron (Mukhopadhyay
& Sciences, 2020) 31,

2. Phytochemical composition: The rhododendron plant

2.1 Bioactive compounds present in the different parts of
the Rhododendron Plant

References
(Sonar et al., 2012) 24
(Nisar et al., 2013) [14]

Sr. No| Part
1. Bark

Bioactive compounds
Triterpenoids
Ursolic acid acetate
Betulinic acid
Quercetin-3-rhanoside
Phenolic Compounds
Rutin
Columaric acid
Glucoside
Ericolin
Hyperoside
Ursolic acid
Quercetin
Flavonoids

2. [Flower

(Kemertelidze et al., 2007) [

3. |Leaves

(Kim et al., 2014)
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2.2 Stereochemistry of Bio-active compounds of rhododendron

S/No| Bioactive compounds Structure
1. Ursolic acid
CH3 CH3
2. Quercetin
3 Betulinic acid
0
N
4. Columaric acid
OH
0
5. Tripernoids COOR
0 OH
OH
6. Glucoside : ;
oH W ”"II;OH
OH
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The rhododendron plant is rich in the phytochemicals and
above some structures of phytochemicals are present in the
different parts of the plant. All these phytochemicals are
specifically utilised against different kinds of diseases.
Among all these phytochemicals Ursolic acid is an important
one. It is utilised as therapeutic agent. Recently the fresh
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flowers of rhododendron is used for making functional food
as well as nutraceutical. The fresh flower is used to make jam,
jellies and cookies. And the presence of these phytochemical
in the food products developed by using rhododendron is
considered as functional food (Qiang et al., 2011) 61,

Table 3: Bioactivity or medicinal usage of different parts of Rhododendron arboreum

Parts Bio-active Compounds

Reference

Leaves

The leaves include flavonoids and vitamin C, which has been shown to have antioxidant action.
Phenolic acids obtained which are reported to anti-HIV, anti-inflammatory, anti-nociceptive activities.
They are also useful in the treatment of gout and rheumatoid arthritis, as well as for many other
ailments including coughs, colds, fevers, indigestion, headaches, etc.

(Wang et al., 2022) 23]

Flowers

The flower can be utilised as a nutraceutical or functional food for diabetes and its consequences
because it has anti-diabetic potential. Its medicinal benefits are enhanced by the phenolic chemicals
present, and as a result, it is frequently used to treat a variety of illnesses. Are utilized for treating
illness like headache, diabetes, and rheumatism.

(Rhododendron: Species and
Traditional Uses 2021, Krishna
etal., 2011) I

Alkaloids play a metabolic function in controlling how an organism develops. Tannins have a
Bark | lowering capacity that guards against liver damage by obstructing lipid peroxides. There are several
biological and therapeutic benefits of ursolic acid.

(Sonar et al., 2012) 21

The bioactive compounds can improve health and are used to treat numerous disorders. The bioactive
Stem substances can promote good health and they are used for healing many diseases like asthma,
anticancer, prevents cardiovascular diseases.

(Sharma et al., 2022) [2°]

Root

The rhododendron root can be utilised as a medication since secondary metabolites are present in it.
Presence of secondary metabolites in roots proves that rhododendron is used as therapeutic agent.

(Nisar et al., 2013) 4]

3. Pharmacological activities

3.1 Anti-inflammatory activity

The rhododendron flower is used in drugs to reduce the
inflammation, the anti-inflammatory property of flower is
investigated by the animal model. The presence of flavonoids
hyperin, tannins, saponins, and other compounds in the
Rhododendron arboreumbe the cause of its anti-
inflammatory effects. This is examined using the cotton pellet
granuloma model of inflammation, Freund's adjuvant-induced
paw arthritis (P, 0.01), and arachidonic-induced paw edoema
(P 0.01), (Sharma et al., 2022) . The presence of
phytochemicals might be either singular or combined. The
high concentration of flavonoids in the flower may be
responsible for its notable degree of anti-inflammatory action
(Mukhopadhyay & Sciences, 2020) 231,

3.2 anti-diabetic activity

Rhododendron arboreum phytochemical activities are very
powerful and efficient in treating human diseases like
diabetes. Due to the presence of quercetin (3 - O-beta-D-
galactopyranoside) it shows the antidiabetic activity (Gautam
et al., 2016) ™ extracted hyperoside from Rhododendron
arboreum flowers that was discovered to have anti-diabetic
properties. It was discovered to inhibit gluconeogenesis,
which causes diabetes, and boost insulin secretion (Rawat et
al., 2020) 1471,

3.3 cardio protectivity

Due of the significant amount of quercetin and its derivatives
in rhododendron, research has shown that they can lower the
risk of cancer and coronary heart disease as well as prevent
the oxidation of low-density lipoproteins (LDL) by
scavenging free radicals and chelating transition metal ions.
(Science, N.D.)

3.4 anti-oxidant activity

It reduces the damage by donating the free radical and
considered as stable molecule which neutralizes. The
rhododendron is having the extracts of anti-oxidants which act

against the ROS produced by the UV rays, sunlight and
metabolic process. The reactive oxygen species causes
various kind of diseases like atherosclerosis, hypertension,
ischemic disease, Alzheimer’s disease, Parkinsonism, cancer,
diabetes and mellitus. The rhododendron flower extracts have
Hydroxyl radical scavenging activity, which is effective than
the catechin 840 pg/ml (A Synthetic Antioxidant). The
reactive oxygen species damages the cellular membranes. The
determination of nitric oxide synthase activity, which
promotes the inter-cellular mediator cell functions and act as
signal molecule in immune.

3.5 Food Trends

The Rhododendron plant is used to develop cookies, Jam and
jellies. The jam and jellies are developed by using the fresh
flowers of the plant. Fresh juice is also extracted and it is
considered as refreshing. The juice of the rhododendron is
extracted by the two methods cold pressing method and hot
pressing method. The rhododendron flowers are used to
develop dried food products and ready to serve food products.
All these food products are considered as functional as these
are can be used on daily basis (Qiang et al., 2011) [l
Functional foods are dietary components that, in addition to
supplying nutrients and energy, advantageously affect one or
more specific bodily processes, by boosting a particular
physiological response and/or by lowering the risk of illness.
Functional foods, in the words of the Institute of Food and
Information Council (IFIC), "offer health advantages beyond
basic nutrition". Fruits, vegetables, herbs, and flowers are all
examples of functional food, and each has its unique curative
and restorative properties. Rhododendron blooms have been
used in several research, and it has been discovered that they
contain a variety of helpful and functional chemicals (Krishna
et al., 2012) L 1t is true that rhododendron blossoms have
been used historically as a treatment for headaches and joint
discomfort. The preventative and curative properties of
rhododendron blossoms for treating various ailments are
clearly highlighted in the current review. Every component of
a rhododendron flower that contains bioactive chemicals has a
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therapeutic use. Given that it includes all necessary and useful
bioactive components, it is one of the functional flowers
(Qiang et al., 2011) 61,

4. Conclusion
Rhododendron plant is utilised to develop different kinds of

functional

foods. The rhododendron plant is rich in

phytochemicals, these phytochemical are used to fight against
different diseases. There is some species of rhododendron
which are used as insecticides. In this review, we discussed
the pharmacological properties of the rhododendron like anti-

inflammatory,

cardio-productivity and antidiabetic. This

review encourages the researchers to develop different kinds
of functional foods from the rhododendron.
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