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Palasha, a holy plant: Its phytochemistry,
biological effects, and therapeutic uses
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Abstract

The present review article explains phytochemistry, biological effects, and therapeutic uses of Butea monosperma
and its associating species. This plant possesses great esthetic, medicinal, and therapeutic value in India. Palash is
mentioned in holy Indian spiritual texts and has a long traditional use in Ayurvedic medicines. Its leaf decoction
is used in the treatment of leukorrhea, diabetes, and for eye diseases. Flower, stem bark, root bark, and leaves
possess diverse chemical constituents such as butrin, isobutrin, and isocoreopsin which showed very wide range
of biological activities such as antioxidant, anti-inflammatory, anticonvulsant, antidiabetic, hepatoprotective,
anti-gout activity, anti-inflammatory activity, ameliorative activity, anti-obese activity, anti-hyperglycemic, anti-
nociceptive, anti-peroxidative anti-hepatotoxic, anthelmintic, chemopreventive, and hepatoprotective activity.
Plant contains nutritive contents as fat 3.1, fiber 2.10, protein 16.87, and carbohydrate 75 (% per 100 g) and
physiological important minerals such as Fe, Mn, Zn, Mg, and calcium. Plant flowers are good source of color
which is traditionally used in religious rituals.
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INTRODUCTION

a holy plant native of Indian subcontinent

and found in India and its neighboring
countries Nepal, Bangladesh, Sri Lanka, Laos,
Thailand, Myanmar, Cambodia, Malaysia,
Vietnam, and Indonesia. It is also commonly
known as “Dhak” and symbolized by three
leaves. This is a shade giving plant having
10-15m medium-sized height. It remains
covered with green deciduous leaves and
bright orange, saffron, and red colored flower
with yellow bracts. Plant has great esthetic
and religious value in Hindu mythology. Plant
has another common name flame of the forest
due to its red-colored flowers. This name
is originated from Agni, the God of fire. In
Indian states, plant is recognized by different
names. In Gujarati, it is known as Kesudo, in
Teulgu, Modugu, Kannada is Muthuga, Polash
in Bengali, Marathi, it is called as PaLash, and
Palashpapra (Urdu). In Burmese language, it
is known as Pauk, in Javanese, it is known as
Ploso.t! Its saffron- or red-colored flowers are
used for worship of Lord Shiva in South Indian
states on Mahashivratri. Plant has enlarged
distribution in Uttar Pradesh, Uttarakhand,

P alash (Butea monosperma) (Lam.) Taub is
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Madhya Pradesh, Bihar, and Orissa and has most prevalent
name “Tesu.” Palash plant is the state flower of Jharkhand.
Dense population of Kimsuka or Dhak trees are found in
forests of Gangatic planes where it is a part of agriculture
production and known as wealthy plant.>* Full blossomed
tree looks like a Kimsuka and a net of flame colored
flowers.™ In spring season, when plant losses it’s all the
leaves than saffron color flowers become attraction of nectar
feeding insects and birds. Its flowers are collected and color
is extracted and used on Holi festival. Flower bunches are
used by tribal women to adorn themselves. Plant is used as
a Lawn specimen, small shade tree, and fodder tree. Plant
belongs to family Fabaceae is commonly grown in different
parts of India for shade, fodder, and medicinal and esthetic
purposes (Singh et al., 2014).5! Palash tree is a good source
of gum, timber, resin, fodder, medicine, and dye. Its wood is
soft, blackish-white in color.
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ESTHETIC USE

In many Indian states, Kimsuka is an attraction of folk culture
and religious tradition. Plant stick is used in Yagopavitra
ritual (Yajurveda) both kopin and stick bearing is essential
for brahmacharya follower. In India, Vedic scholars
(Brahmins) use bark of this tree as a main component of
Samidhahavan, for agnihotra. Leaf falling and flowering are
symbol of beginning of spring season and a blissful life. In
Indian, Jyotish plant depicts Poorvaphalguni Nakshatra. B.
monosperma or palash is leaves are symbol of devoid of tri
doshas and it is known as attainment of self-enlightenment,
or App DeepoBhav of Buddhism (Theravada), it is called
Medhankara by Lord Budha. Full blossomed tree looks like
a net of flame colored flowers. In Sanskrit it is in available in
holy texts as kimsuka. Leaves of this plant are joined to make
ladles and spoons which are used in religious rituals. Plant
wood is used to make charcoal; tick leathery leaves are used
for making pattals to serve food besides using plastic plates.

MEDICINAL USE

In Ayurvedic text, Chakra Sambhita Palash flowers, seeds,
bark, and gum are used for medicinal purpose. Its flowers are
tonic and nutritive. Its bark powder is used to kill worms and
treatment of piles, splenomegaly; tumors; ulcers; and wounds.
Due to its powerful pharmacological properties, this plant is
extremely important. Plant is a good source of fiber, protein,
carbohydrates, gum, and dye (color). Various parts of this plant
such as flower, bark, leaf, and seed gum are used in traditional
medicine. The Ayurvedic formulations made from this plant are
used to reduce the vata and kapha among the tridosa. Hot leaf
decoction is used to treat leucorrhea and diabetes. The leaves
are good for eye infection and aliments.!! The root powder is
beneficial in night blindness and other eye defects. This also is
used in the treatment of constipation.[”? A paste of the stem bark
relieves body swelling. Stem juice benefits if applied on goiter.

Palash seed powder and coriander aqueous extract help to reduce
heat in the body. Palash seed powder boiled in hot water and its
hot poultice is applied externally to remove joint inflammation
and pain if applied externally It mobilizes uric acid stored in the
joints. The powdered seeds are used as a febrifuge and tonic
and in bronchitis and whopping cough. It increases urinary
bladder functions and detoxifies blood. Seed powder and cumin
water save from skin infection and leukoderma. The seed oil
is also used in bleeding piles, ulcers, and depurative. It from
relief in swelling and promote menstrual flow. In rural areas
of India, plant is used for the treatment of gastric problems,
joint pain, and ulcer.®*! Palash root extract is used to normalize
stomach functions, pelvis burning sensation, and extra thirst.
Palash flower water extract is anti-inflammatory, antimicrobial,
antihelmintic, antidiabetic, diuretic, analgesic, antitumor, and
astringent. Palash leaf juice, flower powder, seed powder, and
churna are used for various medicinal purposes. Bark extracts
are used for the treatment of hepatitis, stress, anxiety, cognition,
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and fertility control.l'*'2 Aqueous extract of leaf shows anti-
ovulatory properties. Plant contains phenolic and flavonoid
compounds show multiple therapeutic activity.'* Plant
contains Butein and (S)-Butin which are good anti-oxidants.['”
Plant is a good source of natural drugs which used for cure of so
many diseases.!'*!” Plant displays enormous genetic diversity
and chemotypic diversity that can be used for medicinal
purposes.'®!

SOURCE OF INFORMATION

For writing this comprehensive research review on palash:
Aholy plant, various databases were searched. For the
collection of relevant information, specific terms such as
medical subject headings (MeSH) and key text words,
such as “palash (B. monosperma) and its therapeutic uses”
published till 2022 were used in Medline. Most specially
for retrieving all articles pertaining to the traditional uses
of B. monosperma for therapeutics, electronic bibliographic
databases were searched, and abstracts of published studies
with relevant information on the B. monosperma were
collected. Furthermore, additional references were included
through searching the references cited by the studies done on
the present topic. Relevant terms were used individually and
in combination to ensure an extensive literature search. For
updating the information about a subject and incorporation
of recent knowledge, relevant research articles, books,
conferences proceedings’, and public health organization
survey reports were selected and collated based on the
broader objective of the review. This was achieved by
searching databases, including SCOPUS, Web of Science,
and EMBASE, PubMed, Swiss-Prot, and Google searches.”
From this common methodology, discoveries and findings
were identified and summarized in this final review.

From database, the following species of palash plant have
been identified Butea maingayi, Butea merguensis, Butea
minor, Butea oblong folia, Butea parviflora, Butea pellita,
Butea peltata, Butea philippinensis, Butea potting, Butea
pulchara, Butea purpurea, Butea ridleyi, Butea riparia,
Butea rosea, Butea sanguinea, Butea sericophylla, Butea
spirei, Butea squirmier, Butea suberecta, Butea superba,
Butea varians, Butea volubilis, Butea acuminate, Butea
affinis, Butea africana, Butea apoensis, Butea balansae,
Butea braamiana, Butea bracteolate, Butea cuneiforms,
Butea crassfolia, Butea dubia, Butea ferruginous, Butea.
gyrocarpa, Butea harmandii, Butea laotica, Butea listeri,
Butea littoralis, Butea loureirii, and Butea macroptera.

PHYTOCHEMISTRY

B. monosperma possess diverse bio-organic components.!”) Its
leavescontainflavonoids,thatis,rhamnetin,quercetin,kaempferol,
andcatechinwhichwerefoundhighlyactiveataverylow EC50value
(P <0.001).2% Plant stem contains sterol-e-D-glucopyranoside,




daidzein (C15H1004) a isoflavone and nonacosanoic acid,
3-Z-hydroxyeuph-25-ene, while stem bark Kino-tannic acid,
gallic acid, and pyrocatechin. Leaves are rich in glucoside,
kino-oil while flowers possess monospermoside (butein 3-e-d-
glucoside) and isomonospermoside, chalkiness’, aureoles,
flavonoids (palasitrin, prunetin) and steroids, triterpene, butein,
butin, isobutrin, coreopsin, isocoreopsin (butin 7-glucoside),
and sulfurein. Its sap contains isomeric flavanone and its
glucosides, butrin, chalcones, butein, and butin while gum
contains pyrocatechin?! [Table 1]. Galactose-specific lectin
and palasonin have been isolated from palash seeds.>?* Palash
flowers contain seven flavonoid glucosides, that is, butrin,
isobutrin, monospermoside, isomonospermide, coreopsin,
isocoreopsin, and sulfurein. Plant flower contains isobutrin
and butrin.?¥ It also contains seuphane triterpenoid and lipid
constituents.” Palash contains alkaloids, flavonoids, phenolic
compounds, amino acids, glycosides, resin, saponin, and
steroids, among other phytoconstituents. Gallic and tannic acids
are abundant in the red gum produced from the stem [Table 1
and Figure 1].

BIOLOGICAL EFFECTS
Hepatoprotective

B. monosperma hepatoprotective activity against paracetamol
induced liver intoxication in experimental animals.*% It

also shows protective role against thioacetamide-mediated
hepatic changes in Wistar rats.?’?* Its aqueous extract
shows hepatoprotective activity against CCIl(4)-induced
damage in rats.”” Plant flower contains isobutrin and
butrinactive ingredients which showed antihepatotoxic
effect.?!! It also shows nephroprotective activity in albino
rats.®% B. monosperma contains natural polysaccharides!
and isoflavones which showed hepatoprotective activity.?

CHEMOPREVENTIVE AND ANTICANCER
ACTIVITY

B. monosperma leaves possess butein that causes apoptosis
induction and inhibition of cyclooxygenase2 expression in
A549 lung cancer cells.¥ Butein also down regulates phorbol
12-myristate  13-acetate-induced COX-2 transcriptional
activity in cancerous and non-cancerous breast cells.¥ Its
aqueous extract shows anti-proliferative effects against tumor
growth in liver and restores size of nucleus in hepatic cells.?”
Its active ingredients showed pro-apoptotic, anti-metastatic,
and anti-angiogenic activity.?® Both butein and isocoreopsin
isolated from flowers are important anticancer agents which
effectively work at very minimum dose*® against colorectal®”
and breast cancer.*® Similarly, butrin, isobutrin, and butein
isolated from B. monosperma cause suppression of tumor
necrosis®’ and showed chemopreventive effects against
cancer growth.[*Y It represses DDX3 expression and obstruct

Table 1: Chemical constituents found in various plant parts of Butea monosperma and its various uses

Plant part Chemical constituents Biological effects/treatment

Stem Stigma sterol-e-D-glucopyranoside and nonacosanoic acid, Antihyperglycemic and antioxidant
3-Z-hydroxyeuph-25-ene and 2, 14-dihydroxy- 11, 12- effect
dimethyl-8-oxo-octadec-11 enylcyclohexane.

Bark The plant contains Kino-tannic acid, Gallic acid, pyrocatechin, Antibacterial and antidiarrheal,
palasitrin, and major glycosides as butrin, butolic acid, cyanidin, anti-obese activity
histidine, lupenone, lupeol, (-)-medicarpin, miroestrol, palasimide,
and shellolic acid.

Leaves The leave soft Butea monosperma contains glucoside, Kino-oil Treatment of leucorrhea, diabetes
containing oleic and linoleic acid, palmitic and lignoceric acid. and for eye diseases.

Flower Monospermoside (butein 3-e-d-glucoside) and isomonospermoside, Antioxidant, anti-inflammatory,
chalkiness’, aureoles, flavonoids (palasitrin, prunetin) and steroids, anticancer, anticonvulsant and
triterpene, butein, butin, isobutrin, coreopsin, isocoreopsin (butin antidiabetic, hepatoprotective
7-glucoside), sulfurein effects.

Gum Tannins, mucilaginous material, pyrocatechin Antibacterial and antifungal

Seed A nitrogenous acidic compound, along with palasonin is present in Febrifuge and tonic and in bronchitis
seeds. It also contains monospermoside (butein 3-e-d-glucoside) and and whopping cough
s0 monospermoside, oil (yellow, tasteless), proteolytic and lypolytic
enzymes, plant proteinase and polypeptidase

Resin From seed coat allophanic acid, Z- Amyrin, e-sitosterone its Antibacterial and antifungal
glucoside and sucrose; lactone-nheneicosanoic acid-delta-lactone,
jalaric esters i, ii and laccijalaric esters iii, iv

Sap Colorless isomeric flavanone and its glucosides, butrin, chalcones, Antihyperglycemic, antinociceptive

butein, butin.

effect, antiperoxidative, and
hypoglycemic effects
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Figure 1: Various bio-organic compounds isolated from various species of Palash. (1) Butin, (2) Quercitin, (3) 5, 2'dihydroxy-
3,6,7-trimethoxyflavone-5-O butin, (4) isobutrin, (5) Prunetin, (6) palasonin, (7) Lupeol, (8) oleic acid, (9) Palmitic acid, (10)
Isocorepsin, (11) Isomonospermoside, (12) lupeol, (13) beta-sitosterol, (14) hexacosanol, (15) linoleic acid (16) Pyrochatecol,
(17) Shellolic acid, (18) Cyanidin, (19) Nonacosanoic acid, (20) Sterol-e-D-glucopyranoside, (21) Lignoceric acid, (22) Allixin,

(23) Flavanone, and (24) Gallic acid

PI3K/AKT Signaling pathway in cancer lines.*"! It also
suppresses expression of nuclear factor-kappa P-mediated
matrix metalloproteinase-9 and vascular endothelial growth
factor in prostate cancer cells.*?l It induces apoptosis in
MCF-7 breast cancer cells through cell cycle arrest.[*]

ANTIOXIDANT AND
ANTIHYPERGLYCEMIC EFFECT

B. monosperma Lam. bark hydroethanolic extract shows
antihyperglycemic and antioxidant effect in alloxan-induced
diabetic mice.***] These also showed free radical scavenging
activity.®! B. monosperma seeds are medicinally useful.”!
Plant contains polyphenols such as ellagic acid, catechin,
quercetin, and gallic acid as its major constituent’s antioxidant
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activity. Similarly, phenolic and flavonoid compounds also
showed antioxidant activity.*®! Butein isolated from flower
extracts showed antioxidant and proapoptotic properties.
It resulted in increased reactive oxygen species generation
and decreased mitochondrial membrane potential and stress-
mediated alteration in V-ATPase and V-Pase activity.’” The
stigmasterol isolated from B. monosperma bark increases
in the activities of catalase, superoxide dismutase, and
glutathione.!

B. monosperma ethanolic extract of leaves showed strong
antidiabetic and antioxidant potential in alloxan-induced™*
and streptozotocin-induced severely diabetic rats.*>5 Butea
leaves and bark extract cut down glucose level in blood." Tts
ethanolic extract modulates dyslipidemia in streptozotocin-
induced diabetic ratsP®¥ antihyperglycemic prospective of
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hydroethanolic leaf extract of B. monosperma. Antidiabetic
potential of B. monosperma'>

ANTI-INFLAMMATORY ACTIVITY

B. monosperma extracts from flowers show metalloproteinases
inhibitory activities and anti-aging property.*” Butein found in
flowers of activity of B. monosperma shows anti-inflammatory
activity.’*¥! Butein inhibits IL-1f-induced inflammatory
response in human osteoarthritis chondrocyte,®” butein
derivatives showed inhibition of adipocyte inflammation®"
and response suppression in lymphedema.[®?

Osteogenic Activity

Stem bark extract of B. monosperma shows osteoprotective
activity due to the presence of phytoalexin.[>¢7] Bark extract
also shows estrogenic and anti-estrogenic activities.[®
Methoxylated isoflavones, cajanin and isoformononetin, have
non-estrogenic bone forming effect through differential
mitogen-activated protein kinase signaling.[¢7%]
B. monosperma stem shows bone conserving effect.l’!)

Ameliorative Activity

B. monosperma showed ameliorative potential on chronic
constriction injury of sciatic nerve-induced neuropathic pain
in rats.’”? Plant shows positive skeletal effects of cladrin, a
naturally occurring dimethoxy daidzein in osteopenic rats.[”
Lyophilized extract of Butea frondosa leaves on scopolamine-
induced amnesia in rats>4

Anti-Obese Activity
B. monosperma (Lam) bark shows anti-obese activity in
experimentally induced obese rats.”¥ Butein found in bark

modulates dyslipidemia in streptozotocin-induced diabetic
roots!™! assists in control of adipogenesis.”®!

Anti-gout Activity

B. monosperma root extract is highly beneficial in gout.l’”

Antinociceptive Effect

B. monosperma provide extreme relief in vincristine-induced
neuropathic pain in experimental rats.”®!

THYROID INHIBITORY

Stigmasterol isolated from B. monosperma shows thyroid
inhibitory effects.*!!
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WOUND HEALING

Efficacy of B. monosperma on dermal wound healing in
rats.l’”!

Anti-Venin Activity

B. monosperma (Lam.) Kuntze stem bark decreased the
hyaluronidase activity found in Vipera russelli snake
venom, %!

Anthelmintic Activity

B. monosperma shows anthelmintic activity of against
trichostrongylid nematodes in sheep.®! It also attracts worms
for litter decomposition in forests.?

Anticonvulsive Activity

Euphane triterpenoid and lipid constituents isolated from B.
monosperma showed in experimental animals. 3-8

Anticonceptive Activity

B. monosperma seeds contain active ingredients which are
herbal contraceptive.®”’ These modulate anti-fertility effects
in experimental rats at very low physiological dose.**! Butin
isolated from flowers showed estrogenic and postcoital
anticonceptive activity in rats.[’°"

Antimicrobial Activity

Active constituents isolated from B. monosperma possess
anti-enteric potential against multidrug-resistant Salmonella
typhiY Tts bark extracts were found effective against
Enterobacter cloacae® and Cryptococcus neoformans.”® These
also inhibit growth of Gram-positive strains (Bacillus subtilis
and Staphylococcus aureus) and Gram-negative strains (Vibrio
cholera, Enterobacter aerogenes, Klebsiella pneumoniae,
Agrobacterium  tumefaciens, and  Escherichia  coli).”*
B. monosperma seed oil easily kills human pathogenic bacteria
and cure diseases caused by phytopathogenic fungi.*/ Stem
bark of B. monosperma contains flavone glycosides which show
antifungal anti-viral effects.!”>*7 These inhibit growth of 4. niger
and A. arvensis.”’! Flower, leaves, and gum of B. monosperma
showed antimicrobial activity.”® Bioactive flavonoids isolated
from flowers of B. monosperma showed antimycobacterial and
antidiarrheal effects in experimental animals.[#20:%%]

ANTIPARASITIC

Flowers and seeds of B. monosperma are used to
prepare “Pippali rasayana” that controls giardiasis by




Uty Ut i

i 3 ; |
Photograph 1: Aerial and floral parts of Butea monosperma
plant grown in Indian subtropical climate

an immunomodulatory.'®'*! Its oligosaccharides act as
agglutinin.'®?! These show antifilarial effect in vitro against
Brugia malayi microfilariae.l'®'*!

INSECTICIDAL ACTIVITIES

Flower, leaf, bark, and root extracts of B. monosperma showed
insecticidal activity!!®! against several crop pests.['%197] Jts
methanolic seed extract is also found active against dengue
vector, Aedes aegypti.'®®

MISCELLANEOUS

Isobutrin from B. monosperma possesses natural sensitizer
which belong to chalcone class.['"! Plant contains butein
which is used for maintaining health and many diseases.!'!%

CONCLUSION

From literature searches, it is clear that B. monosperma
possesses diverse chemical constituents of pharmacological,
medicinal, and therapeutic importance. Almost all the plant
parts contain bioactive components among which stem
contains sterol-e-D-glucopyranoside and nonacosanoic acid,
3-Z-hydroxyeuph-25-ene, while stem bark contains Kino-
tannic acid, gallic acid, and pyrocatechin. Leaves are rich
in glucoside and Kino-oil. Flowers of Butea monosperma
contain monospermoside, flavonoids (palasitrin, prunetin)
and steroids, triterpene, butein, butin, isobutrin, coreopsin,
isocoreopsin (butin 7-glucoside), and sulfurein. Its gum
contains pyrocatechin and sap contains isomeric flavanone
and its glucosides, butrin, chalcones, butein, and butin. Plant
seeds contain galactose-specific lectin and palasonin. Plant
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also contains metabolically important flavonoids, that is,
rhamnetin, quercetin, kaempferol, and catechin. All these
bioactive components show multiple biological activity.
These could be used for the production of highly efficacious
broad-spectrum pharmaceutical products or novel herbal
drugs, pesticides, and therapeutic agents. Plant is widely
used in traditional medicinal system of India and has great
aesthetic and cultural value.
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