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Abstract

The Rhododendron distributed throughout the world is a small evergreen tree with deep red or pale pink flowers,
belongs to the family Ericaceae and is known for its spectacular flowers. The species is widely distributed between the
latitudes 80°N and 20°S with high socioeconomic reverence and has been designated as the national flower of Nepal
and state flower of Himachal Pradesh (India). In addition to its immense horticultural importance, it is commonly used
as an ornamental plant for gardens, plantations in the streets or vessels for its aesthetic value. Because of its numerous
phytochemical potential, it is being utilized as a traditional remedy for different diseases. Flowers of this plant are tra-
ditionally utilized by the people residing in the mountainous region to make pickle, juice, jam, syrup, honey, squash,
etc, and to treat various ailments like diarrhea, headache, inflammation, bacterial and fungal infections. The present
review highlights the medicinal, nutritional and potential properties of Rhododendron by making value-added prod-
ucts to improve the livelihood for sustainable development of the rural tribal population with more job opportunities.
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Background

Nature provides us an access to a diverse group of plants
with numerous usages including decoration, medici-
nal, flowering and fruiting. Nowadays, the cultivation of
plants for medicinal as well as commercial purposes is of
extreme antiquity, and the researchers are exploring the
underutilized plants which are being utilized for differ-
ent purposes traditionally. India is known for its vast bio-
logical diversity and rich traditional systems of medicine
(Ayurveda), which forms a strong base for the explora-
tion of various plants for general health care. Rhododen-
dron is one such plant that is acquiring a special place in
the cultural as well as economic life of the people. Rho-
dodendron is derived from Greek word: “rhodo” means
“rose” and “dendron” means “tree”” It belongs to the fam-
ily, Ericaceae, and was first described by Carl Linnaeus
in 1837 [1]. Rhododendron was originated in the valley
of Himalayas, Kashmir, Assam, Manipur in India and
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in some regions of Bhutan. The aesthetic beauty of the
fully blossomed flowers in the flowering season attracts
the attention of the visitors [2]. Due to these reasons, the
flower has been entitled as the national flower of Nepal
and state flower of Himachal Pradesh (India).

India has been considered as a treasure house of
medicinal and aromatic plant species. According to
WHO (2000), 65% of the world’s population integrate the
medicinal plant for treatment and 80% of the Indian pop-
ulation used plant product for treating many diseases [3].
Rhododendron is one of the naturally occurring plants
which possess various health benefits, such as prevention
and treatment of diseases associated with heart, dysen-
tery, diarrhea, detoxification, inflammation, fever, con-
stipation, bronchitis and asthma [4]. The leaves possess
effective antioxidant activity. The young leaves are used
to alleviate headache. The wood of this plant can be used
for making khukri handles, packsaddles, gift boxes, gun-
stocks and posts [5]. Due to the limited availability of the
flower, researchers and processors in food and pharma-
ceutical sectors, with few exceptions, did not yet exploit
it. This review focuses on the classification, locality, area
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and production, composition, distribution, medicinal
properties, utilization and future prospective of the Rho-
dodendron with the aim of dispersing the facts related to
it.

Classification and distribution

Taxonomists have made different classifications based
on morphological data, ie., flowers, leaves, hair, etc.,
due to different species of its kind. Rhododendron, the
largest genus of the Ericaceae family, includes 1200 spe-
cies which is distributed throughout the Northeast Asia
and Eurasia, Western Europe and North America [6].
Approximately, more than 70% of 500 Rhododendron
species are endemic in China. Rhododendron species, R.
protistum var. giganteum, was first named and identified
by George Forrest in 1919, which is one of the tallest and
most ancient Rhododendron trees [7], therefore honored
as the “King of Rhododendron” [8]. Among all the Rho-
dodendron species, Rhododendron arboreum is widely
distributed, and most commonly found subspecies of the
same are presented in Table 1 [2].

Rhododendron, a most famous horticulture plant, has
become one of the most popular plants in the gardens
and as avenue trees [9] and has also been widely culti-
vated in different parts of the world due to its ethnical
uses, commercial and medicinal values. It covers a vast
section of Southeastern Asia between the Northwestern
Himalaya through Nepal, Sikkim, Eastern Tibet, Bhu-
tan, Arunachal Pradesh, and Upper Burma, Western and
Central China. All these places account for more than
90% of the world’s natural population of Rhododendrons.

Composition of Rhododendron arboreum

Rhododendron contains minerals such as manganese,
iron, zinc, copper, sodium, chromium, cobalt, cadmium,
molybdenum, nickel, lead and arsenic. Minerals play a
vital role in maintaining certain physicochemical pro-
cesses which are essential for life. Manganese, copper,
selenium, zinc, iron and molybdenum are important

Table 1 Subspecies of Rhododendron arboreum

Subspecies Characteristics and distribution

Red flower, found in Western
Himalayas

Rhododendron arboreum spp.
Arboreum

Rhododendron arboreum spp. Cin-
namomeum

White, pink or red flower, found in
Central Himachal

Red flower, found in Eastern
Himalayas

Rhododendron arboreum spp.
Delavayii

Rhododendron arboreum spp.
Nilagiricum

Red flowers, found in Nilgiri

Rhododendron arboreum spp.
Zeylancium

Orange red flowers, found in Sri
Lanka
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cofactors found in the structure of certain enzymes
and are indispensable in numerous biochemical path-
ways. Sodium is important in maintaining the osmotic
balance between cells and interstitial fluid [10]. A brief
composition of the Rhododendron flower is given in
Table 2.

Table 3 depicts the phytochemical potential of differ-
ent parts of the Rhododendron plant which indicates that
the whole plant is a “mine of phytochemical,” which is a
non-nutritive plant chemical possessing protective or
disease preventive properties [11]. The plant contains
large amount of secondary metabolites such as alkaloids,
flavonoids, glycosides, saponins, tannins, steroids and
phlobatannins [4]. Secondary metabolites are critical
component for plant survival and play a significant role
in human health.

Table 2 Composition of Rhododendron flower and its juice

Sr. no. Attributes Amount References

1. Moisture (%) 79.40 [5,12]

2. Ash (%) 230

3. Crude fat (%) 1.52

4, Crude fiber (%) 2.90

5. Total nitrogen (%) 0.58

6. Total proteins (%) 1.68

7. Carbohydrates (%) 12.20

8. Organic matter (%) 97.70

9. Insoluble ash (%) 1.29

10. Soluble ash (%) 1.15

11. Ascorbic acid (mg/100 ml) 115

12. Total carotenoids (ug/100 ml) 2685.0

13. Flavanols (mg/100 ml) 288.7

14. Total flavonoids (mg/100 ml) 12765

15. Total anthocyanins (mg/L) 154.8

16. Total phenols (mg/100 ml) 956.5

17. Total antioxidant capacity {mM 704
Trolox equivalent (TE)/L}

Mineral content (ppm)

18. Manganese 50.2 [5]

19. Iron 405

20. Zinc 32

21. Copper 26

22. Sodium 385

23. Chromium 08

24. Cobalt <05

25. Cadmium <1

26. Molybdenum <05

27. Nickel 2

28. Lead 3

29. Arsenic <05
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Table 3 Phytochemicals Rhododendron

arboreum plant

present in

Sr. no. Part of plant Compound References

1. Bark Triterpenoids [13]
Ursolic acid acetate

Betulinic acid

Leuco-pelargonidin

Glucoside [14]

Ericolin

2. Leaves

Ursolic acid
Quercetin
Hyperoside
Flavone glycosides
Flavonoids

3. Flowers Quercetin-3-rhamnoside [11,15]

Phenolic compounds:

Rutin

Coumaric acid

Distribution of species of Rhododendron
Worldwide, around 1200 species of Rhododendron
have been estimated, among which China has the
highest number of species, i.e., 571 species of total
species in the world, of which 409 are endemic [16]. In
India, there are about 80 species, 10 subspecies and 14
varieties. The existing records indicate that 98% of the
Indian species are found in the Himalayan region, and
72% are found in Sikkim [1, 17]

Medicinal properties of Rhododendron plant
Rhododendron is used traditionally in Far-West Nepal
as a remedy for many diseases and is preferred for its
diverse medicinal properties with low side-effect pro-
file. Phenolic acids obtained from its leaves and twigs
have been reported to have anti-HIV, anti-inflamma-
tory, anti-nociceptive activities, and also its leaves and
flowers are utilized for treating illness, headache, dia-
betes, rheumatism, etc. Some of the medicinal prop-
erties of its different parts along with their specific
bioactive compounds and remarks are reviewed in
Table 4.

Utilization of Rhododendron flower

Recently, the processors took interest in the utilization
of the Rhododendron flower for the development of valu-
able food products; therefore, few products are available
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in the market. Few scientific researches have been done
for the utilization of this flower, which could be due to
its limited availability in limited places or the perishable
nature of the flower. Some of the possible products which
can be prepared from the Rhododendron flower are sug-
gested here in this review which will open a new door for
the researchers and processors to utilize this flower com-
mercially for value addition.

Rhododendron flower juice besides being a refreshing
drink is also believed to impart great medicinal value.
Extraction of Rhododendron juice can be done by two
methods, ie., cold-pressing method and hot-pressing
method. Traditionally, hot-pressing method of juice
extraction is used by the processor (Fig. 1) [26], resulting
into more yield, but at the same time the thermosensitive
phytochemical properties get affected. Therefore, cold-
pressing method (Fig. 1) should be used by the processor
to overcome their problem and to provide a wholesome
product to the consumers. Rhododendron flowers could
offer enormous opportunities for better marketing strat-
egies for the sale of squash and other beverages. Other
products such as preserve, appetizer, syrup, wine, vine-
gar, jam, jelly, instant juice mix, probiotic drinks, flavored
milk and milk-based products are still not explored by
the researchers and need further exploration in the future
to bring Rhododendron plant into limelight for the Indian
food industry [12]. If the right method of juice extrac-
tion is selected initially, then the final product will be
nutritious. Attri et al. [20], Bhatt et al. [27] and Krishna
et al. [12] made a valuable effort for the preparation and
improvisation of the Rhododendron squash preparation
method.

Beside production of juice and juice-based products,
Rhododendron flower can also be used for the production
of dried products (dried powder, ready-to-serve chutney
mix, pickle, etc.). It is traditionally being used for making
chutney by crushing the flowers and adding mint leaves,
salt, anardana or tamarind for imparting a sour taste.
However, these products have not been studied by the
researchers still.

Rhododendron honey, also known as mad, wild or toxic
honey, has been known since ancient times [28]. It is
produced by honeybees which collect nectars from the
flower of Rhododendron. 1t is reported to treat several
disorders and is used traditionally as a medicine. It con-
tains grayanotoxin and andromedotoxin as active ingre-
dients. Grayanatoxin present in Rhododendron honey
can cause severe vertigo, arterial hypotension and brady-
cardia if consumed in large amount [29]. However, some
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Hot pressing method

Addition of water

Plucking of L,

Grading, anthers Grinding of l Heating Pressing

matured flower and stigma are petals
removed
Juice Pomace
Cold pressing method
Plucking |—, | Washing Cleaning | Sorting Grinding
Pressing
Juice Pomace

Fig. 1 Methods of Rhododendron flower juice extraction (hot and cold pressing)

Rhododendron flower

!

|

A 4

| Fresh flower ‘ IE'

|
l l Pharmaceutical industry, bakery industry,

Jam, jelly, Juice (hot candy, ready to cook and eat products
chutney, press/cold
Sauce, press
gulkand
l Pomace

Ready to serve beverage,
squash, appetizer, wine,

v

vinegar, jam, jelly

Animal feed, extraction
of phytochemicals using
physical and chemical
based extraction methods

Fig. 2 Future prospective of Rhododendron flower

studies have reported that Rhododendron honey low-
ers blood glucose and lipid levels in the case of rats with
diabetes mellitus. It has also been reported to impart
anti-bacterial, antifungal, antioxidant and antimicrobial
effects [30].

Future prospective

The commercial utilization of this flower for the develop-
ment of various food and pharmaceutical products can
help in the availability of this flower/flower-based prod-
uct throughout the year. Therefore, this can help in the
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sustainable development of rural tribal populations with
great possibilities of employment. The plant can also be
used for the development of lifesaving drugs and could
offer enormous opportunities for devising better mar-
keting strategies. Development of sustainable use of this
plant can hold a good prospective for local livelihood.
More research is still required for value addition and
creating awareness about its high nutritive and medici-
nal value among urban, rural and semi-urban consumers
for solving the problem/prevalence of malnutrition on
the one hand and economic development on the other
[31]. Figure 2 depicts the brief future prospective of this
flower for the development of wide range of food prod-
ucts which needs further exploration by the researchers
for their existence in the food industry and market.

Conclusions

Rhododendron plants have number of health ben-
efits along with antimicrobial activities and have full
potency to be utilized in the food and beverage indus-
try. This plant can be explored further by the research-
ers since it is still underutilized and is not properly
preserved to make it available throughout the year.
Authors have tried to review the medicinal proper-
ties as well as exploring different horizons for the uti-
lization of Rhododendron flower and hoping that this
review will attract the researchers to conduct research
in this field for the value addition which may help in
the enhancement of employment and economy for the
upcoming generation.
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