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ABSTRACT

Ethno-Pharmacological, bioactive phytochemical constituents, therapeutic uses, geographical distribution, medicinal potent values
studies of ASU herbal single drugs / products remains a significant challenging task on global levels. There needs to be more than
the advance investigation research studies and screening scientific research data’s studies to emphasized and explored of ethno-
pharmacology and therapeutic medicinal potent values of ASU plants/ products authentication, medicinal and therapeutics
important aspects. Bauhinia Spp.- BV,BP,BB,BA,BT,BR, Kachnar are one of the medicinal plants used to treat and cure of various
therapeutic illness of public mankind from since ancient time. This study aims to evaluate the bioactive phytochemical
constituents, Ethno-Pharmacological, geographical distribution, therapeutic medicinal potent values, an comprehensive review
studies of the plant of Bauhinia Spp.- BV,BP,BB,BA,BT,BR. As per the literature, this genus possesses antimicrobial, antifungal,
antidiarrheal, antistress, antioxidant, nephroprotective, anticancer, hepatoprotective, antidiabetic, anti-inflammatory, and
antidepressant activities commonly both In-vitro and Ih-vivo, due to the presence of Alkaloids, flavonoids, steroidal, glycosides,
terpenoids, tannin, phenolic, saponins, lignins, proteins and phenolic acids, bauhinioxepins, chromanones, compounds and
Quercetin, [-sitisterol (Anticancer and Antitumor) bioactive compounds. However, more research is needed to explore the In-vivo
clinical evaluation for their future uses application in treating various ailments for beneficial to public, mankind. Keywords:
Bauhinia Spp.- BV,BP,BB,BA,BT,BR., bioactive phytochemical constituents, Ethno-Pharmacological, geographical distribution,
Biodiversity, and therapeutic medicinal potential values, electronic search engine databases.
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INTERODUCTION: safer phytomedicines and biologically active compounds
isolated from plant species used in herbal medicines with
acceptable therapeutic index for the development of novel
drugs.®®™ Historically, plants and natural products have
been widely used in folk medicine as traditional remedies.
Moreover, their use in primary healthcare has been
expanding rapidly, with complementary and alternative
medicine becoming mainstream in both developing and
developed countries due to the wide acceptance of natural
remedies and their perception as generally safe. Now, plant-

he genus Bauhinia belonging to the family of
Fabaceae, has attracted the attention of modern
researchers and ancient traditional vaidyas and
Hakims due to its immense medicinal potential.
The Bauhinia species are also called ‘cow's paw or cow's
hoof” due to the shape of their leaves. ! Medicinal plants
have been used as traditional treatments for numerous human
diseases for thousands of years and in many parts of the
World. Hence, researchers have recently paid attention to
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based natural products play an important role in modern drug
development, owing to the diversity and structural
complexity of their metabolites and their unique properties.
In fact, plants have contributed to the development of many
drugs either directly or indirectly by using the core structure
of natural bioactive metabolites as scaffolds. For example,
morphine, which is found in Papaver somniferum, was the
first natural product introduced and used as a therapeutic
drug in 1826. And aspirin was developed as a semi-synthetic
drug in 1899 to treat pain, fever, and inflammation, as a
derivative of salicilin from Salix alba. Other examples of
plant-derived drugs include Paclitaxel from Taxus brevifolia,
which is chemotherapeutic agent used for the treatment of
various cancers, and Artemisinin from Artemisia annua, used
for the treatment of multidrug-resistant malaria, to name a
few. For many years, numerous species of this genus have
been employed for treating diabetes.™ cancer, malaria, liver
dysfunction, inflammation and depression™ has been used
and utilization Bouhinia wild world wide occurrence B. Spp.
by Asian tribal’s peoples, communities. for hilling various
therapeutics aliments and useful application from since
ancient time. This genus is widely distributed across the
globe, specifically in Asia. It is a diversified tropical and
subtropical genus with about 300 species worldwide. Out of
74 reported species in Asia, only 20 have been reported for
their medicinal potential and phytochemistry. These species
include B. acuminata, B. blakeana, B. championii, B.
ferruginea Roxb., B. foveolata Dalzell, B. galpinii, B.
integrifolia, B. kockiana, B. malabarica, B. monandra Kurz,
B. phoenica, B. purpurea, B. racemosa, B. retusa, B.
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and Unani, to treat various ailments. B. racemosa has been
used to treat the initial stages of cancer and tumor. (!
while B. variegata to cure fevers, stomach disorders, and skin
diseases, by tribal communities. The roots of this plant were
also used to treat snake venom and dyspepsia, among other
things. In Ayurveda, B. variegata was used to treat worm
infestations, scrofula, cervical lymphadenitis, and wounds,
while Unani practitioners used it to treat leprosy, asthma, and
liver complaints. ™ Similarly, B. acuminata was used to treat
a variety of conditions, such as coughs, urinary problems,
ulcers, and hypertension.™*  Meanwhile , B. monandra
Roxb. was traditionally used as a diuretic and emmenagogue
and to heal wounds and fight dysentery Finally, B.
phoenica was used to treat skin allergies, diabetes, and fungal
infections.™! We have investigation studies and focus here in
this comprehensive review of Ethano-Pharmagcological,
bioactive phytochemical constituents, theraputic uses,
geographical distribution, medicinal potent values of
Bauhinia Spp.(Kachnar) - Bauhinia variegate L., Bauhinia
purpurea L. Bauhinia blakeana L., Bauhinia acuminate L.,
Bauhinia tomentosa L., While Bauhinia Spp.-.(BV, BP, BB,
BA, BT, BR). have been confirmed and now patent Indian
Species of bauhinia B. acuminate, B blakeana, B. galpinii, B.
grandidieri, B. monandra, B. phoenicea, B. purpurea, B.
racemosa, B. rufescens, B. tomentosa, B. variegate.™**¥

Bauhinia Spp.- BV,BP,BB,BA,BT,BR studiesed herbasious
medicinal plant, various parts and their investigated In-vitro
or In-vivo studies Graphical Illustration, investigated plant
Ethano-Pharmacological and theraputic medicinal potent

saccocalyx Pierre, B. scandens, B. strychnifolia Craib, B values confirmation and identification, authenticated
tomentosa, B. vahlii, B. variegata. Various species of fgsns:clﬁl\i; igyiew  rescarch data’s shown in  Fig-1
the Bauhinia plant have been used for centuries in Ayurveda P Y.
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M ethOdS [1,16,22,33,62]
Methodology

An extensive literature search was conducted using the
Google search engine, Google Scholar and PubMed
databases to gather relevant information for this
comprehensive review. The main keywords used for the
search  were  “genus Bauhinia,”  “Bauhinia  Spp.-
BV,BP,BB,BA,BT,BR,” “Bauhinia species across Asia,”
“geographical distribution,” ethno pharmacological,” “ethno
botanical uses,” “bioactive phyto chemical constituents,”
“therapeutic medicinal potential values,” “pharmacological
activities,” “toxicological studies,” and “patents.” Other
databases were also used to collect information, including the
Web of Science. The information was rigorously gathered
from Google Scholar, Pub Med, Elsevier, Wiley Online
Search, Science Direct, and other literature sources of
standard methods basis.

Traditional Therapeutics Medicinal values of Bauhinia
Spp.:

Bauhinia variegate L.: It is being utilized as a medicine for
curing of obesity, glandular in fammation. **4 Young
leaves - boiled and eaten as a vegetable, or pickled, Flowers
and flower buds - boiled and eaten as a vegetable, or pickled,
Fruits - boiled and eaten as a vegetable, or pickled, Seed -
much appreciated, The juice of the flowers is used to treat
diarrhea, dysentery and other stomach disorders, The root is
used as an antidote to snake poison, A decoction of the root is
used to treat dyspepsia, The dried buds are used in the
treatment of piles, dysentery, diarrhea and worms, The bark
is alterative, anthelmintic, astringent and tonic, The juice of
the bark is used in the treatment of amoebic dysentery,
diarrhoea and other stomach disorders, A paste of the bark is
useful in the treatment of cuts and wounds, skin diseases
(including leprosy), scrofula and ulcers, Edible uses - Young
leaves - boiled and eaten as a vegetable, or pickled, Flowers
and flower buds - boiled and eaten as a vegetable, or pickled,
Fruits - boiled and eaten as a vegetable, or pickled, Seed -
much appreciated. %!

Bauhinia purpurea L.: Whole plant parts used traditionally
for therapeutics hilling as In south-East Asia various parts of
are used as poultice to reduce swelling, bruises and to ripen
the ulcerations and boils. Plant decoction taken orally for the
treatment of fever, diarrhea and dysentery. The whole plant is
preferred for the management in dropsy, pain, rheumatism,
convulsions, delirium and septicemia. Naga tribes are
preferred this plant as an antidote to certain toxins and
poisons. Root part - Root is work as carminative while
infusion of small pieces of root is given in the management
of white spot on skin. Dried root powder is given with water
by Oraons tribes to treat rheumatism while Mundas tribes
topically used dried root powder with mustered oil in equal
ration as balm on cuts and wounds. Bhoxa tribes used the
bark as an astringent to treat diarrhea, Root bark parts - Root
bark past mixed with rice water (3:1) for ripening of boil is
preferred by Lodhas tribes. Root bark with curd is preferred
for hemorrhoids while its paste with dried ginger given
internally to treat goiter., Stem part - In Assam region, Khasi
tribes and non-tribal are used its stem for healing of bone
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fracture. Stem park- The pounded stem bark is given by
Lodhas people to cure the rheumatism problem. Mundas tribe
is used stem bark past to heal the bone fracture. Stem bark
decoction is given orally twice in a day to cure the asthma or
other respiratory disorders by overcome the inflammation of
respiratory tract. Bark is used topically for the management
of skin diseases. Various Indian folk people are used its, bark
as antidote and applied in glandular diseases. Strong
decoction of bark is used by tribal people of Jalgon district to
treat lymph swelling. Raw bark juice is given to overcome
the problem of menstrual trouble while with honey orally
given against leucorrhoea. Bark is used by Khasi tribes and
non tribal people of Assam region to cure small pox. Leaves
part- Malays people preferred the plant leaves for the
treatment of sores and boils. In India, plant leaves are given
as cough remedy. The plant leaves are recommended in south
India, Sikkim, Bengal, Bihar and Orissa in the treatment of
jaundice, wound and in stomach tumor. Flowers part -
Recommended as laxative by the Malays people to treat
constipation. Flower jam also called “Pushpa Gulakanda” is
recommended for the treatment of constipation. Flower bud
and ghee fried flower are given to the patient those are
suffering from dysentery. However, flower bud also used as
laxative. In Assam region, Khasi tribes and non-tribal people
are used its flower in case of indigestion. Pod and Seed parts
- In Michilka LDA, Adamawa State Nigeria, the pods are
preferred as plaster for the old and fresh wound healing.
Indian tribal and non-tribal people of different regions use the

plant pod and seeds as tonic and to overcome the problem of
||b|d0 [2,4,26,64-66,]

Bauhinia acuminate L.: In India Leaves was used in Paste
Bladder stone, scrofula, leprosy, asthma, proctotosis and
digestive diseases, skin disease.*” In Indonesia Bark Boiled
of B A used in Common Cold, In Thailand Roots Macerated
of B A used in Cough, In Thailand Flowers Paste of B A
used in Headache and Hypertension in India Flowers Paste of
BA , Ulcers And Leprosy in Japan Roots cold extract of BA
used Cough, In India Leaves of BA macerated used in
Biliousness, inflammatory, In India Leaves paste used in
throat troubles, In India leaves/root of B A used as a Tonic
Drugs for liver. *4 In Javanese Roots of B A cold Extract
used and administrative as Cough, In India Root Hot of B A
Extraction used in Urinary Problems, In Malaysia Roots
boiled of B A used in Ulceration of the Nose, In India Bark
Decoction of B A Biliousness.”

Bauhinia tomentosa L.: The root bark is vermifuge. It is
used internally to treat conditions of the large intestine, An
infusion of the root bark is used as an external application to
treat inflamed glands, abscesses and skin conditions, The
stem bark is astringent. It is used as a gargle for the mouth.
The flowers are used as a remedy for dysentery and diarrhea.
The fruit is said to be diuretic, An infusion of the rind is used
as an astringent gargle, The seed is eaten as a tonic and
aphrodisiac, A paste of the seed made with vinegar is used as
a local application to the wounds produced by venomous
animals., The leaves are an ingredient in a plaster applied to
abscesses, Inflamed glands, Abscesses, Dysentery. 1448
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Tablel: Bauhinia Spp.- BV,BP,BB,BA,BT,BR Nomenclature ; (121520

Specie Bauhinia Bauhinia Bauhinia Bauhinia Bauhinia Bauhinia
s: variegate purpurea blakeana acuminate tomentosa racemosa
Kingd Plantae Plantae Plantae Plantae Plantae
om:
Clade: Tracheoph Tracheoph Tracheophytes; Tracheoph Tracheoph Tracheophyte
ytes; Angiosperms; ytes; ytes; S;
Angiosper Angiosper L Angiosper Angiosper Angiosperms
ms: Eudicots; ms; ms; ;  Eudicots;
Eudicots; Eudicots; Rosids Eudicots; Eudicots; Rosids
Rosids Rosids Rosids
Order Fabales Fabales Fabales Fabales Fabales
Famil Fabaceae Fabaceae Fabaceae Fabaceae Fabaceae Fabaceae
y:
Genus Bauhinia Bauhinia Bauhinia Bauhinia Bauhinia Bauhinia
Tribe: Bauhinieae Bauhinieae Bauhinieae Bauhinieae Bauhinieae Bauhinieae
Botani Bauhinia Bauhinia Bauhinia Bauhinia Bauhinis Bauhinia
cal variegate purpurea blakeana L . acuminate tomentosa racemosa L.
name L. L. L.
Table-2: Biodiversity and Geographical Occurrence of Bauhinia Spp.- BV,BP,BB,BA,BT,BR : [-2%111%19
Sr.No. Investigated Plant Biodiversity and Geographical Occurrence
Species
01. Bauhinia variegate L. Native to an area from China through Southeast Asia to the Indian subcontinent. Common name include
Orchid tree. B!
02. Bauhinia purpurea L. Found South China and India but naturally distributed in Nepal, Bhutan, Pakistan, Shri Lanka,
Myanmar and Thailand Native to the Indian subcontinent and Myanmar, mounted at 1300 m altitude in
Himalaya but rare in southern region of India, found in various regions of USA including Hawaii,
Coastal California, Southern Texas and Southwest Florida, Common names include orchid tree, purple
bauhinia, camel's foot, butterfly tree and Hawaiian orchid tree. 241752
03. Bauhinia blakeana L. Weston Hong Kong Island, Paris Mission Paris, Asian region in India, Myanmar, China, Hong Kong,
Common name include Hong Kong Orchid tree, Flowers appeared and shown bright pinkish purple or
purplish red flowers occurrence.
04. Bauhinia acuminate L. Native to tropical southeastern Asia, Malaysia, Indonesia (Java, Borneo,
Kalimantan , Lesser Sunda lIslands), Javanese, Thailand, Japan and the Philippines. Common name
include dwarf white bauhinia, white orchid-tree and snowy orchid tree, %41
05. Bauhinia tomentosa L. South Africa, Mozambique, Zimbabwe, Tropical Africa, India and Sri Lanka, Common name include
Yellow bell orchid tree. Widespread in Africa from Ethiopia southwards to KwaZulu-Natal in South
Africa; also in Malaysia. 3727
06. Bauhinia racemosa L Native to Southeast Asia, the Indian subcontinent and China Asian countries, across India, western
Himalayas, in Ceylon, China, and Timor, Common name include bidi leaf tree, ["1022745-47:54]

Table3: Kachnar, Bauhinia Spp.- BV,BP,BB,BA,BT,BR Active phyto-chemical constituents:

Sr. No. Bauhinia Spp.- Kachnar Botanical and Local Name Active phyto-chemical constituents
Flowers has investigated and shown malvidin-3-diglucoside,
cynidin3-glucoside,peonidin-3-diglucoside, malvidin-3-
glucoside,quercitroside, rutoside, isoquercitro -side, taxifolinerhamnoside,
oL Bauhinia variegate L. kaempferol-3-glucoside, Myricetrol, ascorbic acid, aspartic acid, glutamic

Bright pink or white colour’s of
flower’s,

E’ﬁ !(*Ia, e TN S kaempferol-3-glucoside, B-isosterol, 5,7 dimethoxy favanone-4-o-L,
CAEEIN

acid, keto acids, octadecanoic acid, amino acids, apigenin, tannins. and
Leaves Crude protein, phosphorus, calcium, Leaves Crude protein,
phosphorus, calcium, lupeol, carbohydrates, vitamin C, reducing sugars,
Saponins, fibers, quercetin, quercitrin, B-sitisterol, terpenoids, kaempferol-
3-glucoside, tannin, rutin, heptatri acontane-12,13-diol 7 dotetracont-15-
en-9-ol ellagic acid, catechol, sterols, tannins, oil, alkaloids, fats, lignin,
glycoside, phenolics, apigenin-7-o-glycoside amides, Stem Bark lupeol,

rhamno  pyrosyl-p-Dglycopyranoside, hentriacontane, stigma sterol,
octacosanol, reducing sugars, nitrogenous substances, Root Bark favanone
(2S)-5, dihydro dibenzoxepin,7-dimethoxy-3,4methylene dioxyfavon one
5,6b dihydroo-1,7-dihydro-1,7 dihydroxy-3,4-di methoxy-2-methyldibenz
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oxepind, Stem B-sitosterol, naringenin 5,7 dimethyl ether 4-
rhamnoglucoside, lupeol, Roots favonol glycosides 5,7,3,4 tetrahydroxy-3-
methoxy-7-0-a-L rhamnopyranosyl (1-3)-0-p-D- galactopyranoside, Seeds
Oleic acid, palmitic acid, linoleic acid, stearic acid, proteins. steroids,
terpenoids, and flavonoids shown and present in BV, [1:12:2036-37.445%]

02

Bauhinia purpurea L.

Purple colour of flower’s,

ST et & T STen HIEAR

Plant Contained and shown - Bauhinia Purpureal linn contain major
class of secondary metabolites are glycosides, flavonoids, saponins,
triterpenoids, phenolic compounds, oxepins, fatty acids and phytosterols,
Leaves part - Lupeol, stigmasterol, lanosterol, ergosterol, beta-tocopherol,
phytol, palmitic acid, methyl palmitate, octadecadienoic acid and
octadecanoic acid, Stem bark part- 57-dihydroxy in 5,7-
dimethoxyflavanone-4-0-a-L-rhamnopyrosyl-3-D glycopyranoside,
Kaempferol-3-glucoside, lupeol, Seeds part - Proteins, fatty oils containing
oleic, linoleic, palmitic and stearic acids, Flowers part - Peanut, Malvi,
Peony in Kaempferol and Root part contained and shown Flavanol-
glycosides. The leaves of B. purpurea also afforded a mixture of phytol
fatty esters, leutin and B-sitosterol , The agueous methanolic extract of the
fresh flower of BP gives flavonoid quercetin and flavonoid glycosides
isoquercitrin,  astragalin, butein 4> O-p-L-arabinopyranose-O--D-
galactoside (mp 265°) isolated from the seed of B P The seed oil was
characterized by a relatively high amount of phytosterols, where in the
sterol markers were B-sitosterol and stigmasterol. B-Tocopherol was the
major tocopherol isomer with the rest being d-tocopherol 32. B P seed is a
source of galactose and lactose-binding lectin, a peptide which interacts

with carbohydrate. steroids, terpenoids, and flavonoids shown and present
in B p, [1121852]

03

Bauhinia blakeana L.

Striking purplish red flowers

colour of flower’s,

Flowers contain and shown flavonoids like rutin, quercetin, apigenin,
apigenin-7-O-glucoside, (2S)-5,7-dimethoxy-3',4'- methylenedioxy
flavanone, kaem pferol-7,4'-dimethyl-ether-3-O-B-Dglucopyranoside, and
kaempferol-3-O-B-D-glucopyranoside,  phenolic  constituents  e.g.,
flavonoids, tannins, phenolic acids, etc. a-glucosidase and Medicinal plant
investigated and shown tannins, flavonoids, saponins and polyphenols
active phyto chemical constituents. Transferrin (Transferrin, TRF, TF),
Flowers parts of BB has been shown and investigated TF-binding active
performed Anyi-tumor activity, Twenty-five flavonol glycosides and eight
phenolic acids, flavonoids and phenolic acids related compounds. [°4%64

04

Bauhinia acuminate L.

White colour of flower’s,

Hihg Bl o I 91 HIaIR

B A investigated and showed the presence of palmitic acid, three
phallic acid esters, gallic acid and ursolic acid.”™ The leaves and stems of
BA showed the presence of carbohydrate, phenolic compounds, saponins,
flavonoids, oils, and fats, alkaloids, anthocyanoside, steroids,
anthraquinone, terpenoids, resins, amino acid, sugars and cardiac
glycosides in phytochemical screening. GC-MS analysis of detected
hexamethyl cyclotrisiloxane B A and 1-methyl 3-nonyl indene in leaf and
stem extracts. (Sebastian et al.,2020)* leaf oil identified 19 compounds B
A through GC-MS analysis has been shown B-Caryophyllene, a-Humulene
,Isomethyl-a-ionone, a-Farnesene,B-lonone, Caryophyl leneoxidel,6, 10-
Dodecatrien-3-ol,3-hexen-1-ol,Humul ene epoxide Caryophyllene oxide,
caryophyl, Humul ene epoxide, Caryophylla-4(12),8(13)-dien-5a-ol,a-
Muurolol,aCa dinol and Isoaromadendrene (Sebastian et al.,2020;
Vasudevan et al.,2013) Phytochemical screening of plant extracts showed
the presence of saponin, alkaloid, cardiac glycosides, flavonoids, and
tannin and steroid compounds. B4
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Bauhinia tomentosa L.

Yellow colour of flower’s,

it Bl & T STl HiaIR

Flower’s part of Bauhinia tomentosa L. has shown and indicated the
presence of lignins, saponins,sterols, alkaloids and phenols, Flavonoid
percentage content of 15.80%, alkaloids percentage content of 5.61% and
saponins percentage content of 2.1%, hydroxyphenyl), hydroxypropane,
hydroxyflavone, Alkaloids, Sterols, Phenols, Saponins, Lignins [&596
Tetrahy drofurazone-3,4-diol, 1,2-Benzenediol, 2-Propyl phenol, Sucrose,
R)-3-(4-(hydroxy methyl) phenyl) propane-1- ol, Levo
dopa,(2R,3S,4R,5R)-2,4,5,6-tetra hydroxy-3-meth oxy hexanal,1-Methyl
cyclohexane-1,2,3,4,5,6-hexol, [R-(2)]-Methyl-12-acetoxyoctadec-9-
enoate,Butyliso but yl phthalate, (9E,12E)- methyl octadeca-9,12-dieno ate
,Dibenzylsulfane,4-(benzy loxy)-1-methoxy-2-((E)-3,7-dimethylocta-2,6-
dienyl)-benzene,1S,3E,45)-3-[(2 E)-2-[(1R,3aS,7aR)-1-[(E,2R ,5R)-5,6-
Dimethyl hept-3-en-2-yl]-7a,methyl-2,3,3a,5, 6,7-hexahydro-1H-inden-4-
ylidene]ethylidene]-4-methyl cyclohexan-1-ol.554

06

Bauhinia racemosa L

White colour of flower’s

SR NIERUIEISIEICEIN

(2S)-1,2-di-O-linolenoyl-3-O-a-Galactopyranosyl(1-6) -O-B-galacto-
pyranosyl  glycerol, (2S)-1-O-linolenoyl-2-O-palmitoyl-3-O-a-galacto-
pyranosyl(1—6)-O-B-gal actopyranosylglycerol, (2S)-1-O-oleoyl -2-O-
palmito  yl-3-O-a-Galactopyranosyl ~ (1—6)-O-B-galactopyrano syl
glycerol,4-Notrophenol-Alkaloids investigated and isolated from Leaves
part, Epiaflechin,(+)-Epicatechin, Bauhinoxepin F, 2-methoxy-6,6,8-
trimethyl-5,6,11,12-tetrahydro-4bH-benzo [6,7]cyclohepta[1,2,3-de] chro
mene-1,9-diol,6,6,8-trimethyl-5,6,11,12-tetra hydro -4 bH-benzo [6,7]
cyclohepta[1,2,3-de]Jchromene-1,2,9-triol,6-octen-1-0l, ~ 3,7-dimethyl -
,propanoate, Citro nellyl butyrate- Flavonoids investigated and isolated
from Leave part, Pacharin, De-O-methylracemosol- Flavonoids
investigated and isolated from Hard wood part, Kaemferol, Quercetin,
Kaempferol 3-O-B-glucoside, Myricetin 3-O-B-glucoside, Quercetin 3-O-
rhamnoside - Flavonoids investigated and isolated from Aerial part, Methyl
gallate, Gallic acid - Tannins investigated and isolated from Aerial part,
Neophytadiene, Racemosol, Pacharin, Lupeol, B-sitosterol, B-amyrin, -
Terpenoids investigated and isolated from Leaves, Hard wood, stem bark,
Flower buds, Protocatechuic acid, Phenol,2,4-bis (1,1-dimethylethyl),
Epicatechin, Resveratrol - Phenols investigated and isolated from Leaves
and Hard wood extracts, Octacosyl ferulate - Propanoids investigated and
isolated from Leaves part, Hexacosan-1-ol, 16-heptadecenal, Octacosanol,
Octa cosan - Lipids investigated and isolated from Leaves and stem bark
parts, Myo-Inositol, a-amyrin - Steroids investigated and isolated from
Leaves and stem bark parts, Scopoletin, Scopolin - Coumarin investigated
and isolated from Leaves part of plant BR., steroids, terpenoids, and
flavonoids shown and present in BR, [1:12:21:25.27:45-47.54]
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Table 4: Ethno-pharmacological Therapeutics, medicinal potential values, uses of Bauhinia Spp.- BV,BP,BB,BABT,BR ::

Sr. No. Investigated Plant

Species

Plant parts shown in In-
vitro, In-vivo studies

Therapeutics, pharmacological medicinal potential values and uses of
Bauhinia Spp.- BV,BP,BB,BA,BT,BR :

young fresh leaves, dried
leaves, fruits, flowers,

01 Bauhinia variegate L. root. dried buds

stem bark

Investigated BV medicinal plant Antidiarrhoeal, Antidiabetic, antioxidant,
anti-hyperlepidemic activity, antifungal, Antimicrobial, Hypoglycemic,
Molluscicidal efect, Anti cancerous activity, Anti-tumor, Antiulcer,
Immunomodulatory effect, Haematinic, Antimicrobial, Hepato-protective,
Antioxidant, Antibacterial, Anticarcinogenic, antioxidant, Antiobesity effect,
Antiulcer, Anti-inflammatory, Wound healing and nephroprotective effect,
Antimutagenic and antioxidant activity Haemagglutinating in various In-vitro
and In-vivo studies, Flowers investigated and shown Antidiabetic properties.
Plant parts shown and investigated anti-arthritic, fibrinolytic —and
cardioprotective properties, [1:12:20:23:24:3236-37.44]

dried whole plant, leaves ,
pods and leaves, stem bark

02 Bauhinia purpurea L. root bark. root

Investigated BP medicinal plant Anti-inflammatory activity, chemo protective
Antitumor activity, Anti-ulceractivity, Anti-diabetic activities, Anti-nociceptor
activity, Anti-hyper lipidemic activity, Antioxidant activity, Antimicrobial
activity, Neuro pharmacological Activity, Antipsychotic Activity, Anti-
analgesic activity, roots, stems, pods and leaves parts-Anti-cancer, Flowers
extract investigated and shown Anti-cancer activity, Bark part- Anti-Obesity,
Stem bark part- Anti-inflammatory and Anti-arthritic activity , Leaves, bark,
roots parts- Cytotoxic activity, Anti-fungal, Leave part —Anti-noceptive, Anti
Inflammatory and Antipyretic activity, Wound Healing Activity. Plant parts
shown and investigated cardio protective, hepatoprotective, nephroprotective
and fibrinolytic properties, [21217.2657]

dried whole plant, leaves,

and leaves
03 Bauhinia blakeana L.

stem bark , bark,

Medicinal plant Flowers extract of BB investigated and shown Anti-
depressant activity.'!" Antioxidanxt, Antidiabutic activities, Anti-microbial,
Anti-bacterial and enzyme inhibitory activity, Anti-tumor activity due to
confirmation of Transferrin (TF) anti-tumor compound TF binding activity
performed, (14961

dried whole plant, leaves

L . and leaves,
04 Bauhinia acuminate L.

stem bark , bark,

Antioxidant activity, Antidiabetic activity, Antibacterial activity, Hemolytic
Activity, Anti-Nociceptive Activity, Brain shrimp lethality test activity,
Membrane stabilizing activity, Antihelmintic activity, Antidiarrheal study,

Hepatoprotective Activity, Anticancer Study, Nano synthesis activity. 34340
42,56-58]

05 dried flower and root part

Bauhinia tomentosa L.

Investigated BT medicinal plant shown In In-vitro studies of flower part has
investigated and shown Antibacterial activity. ®*® B T has been investigated
and shown Antimicrobial, antioxidant and Anti-inflammatory, Antioxidant,
Antidiabetic, Cancer preventive, Antiasthmatic, Anticancer and Diuretic. *% B
T. investigated and shown Antibiotic sensitivity and Antibacterial
activity.®®™ Investigated , confirmed in an In-vitro studies in root part -
Antioxidant and Antimicrobial medicinal values in various In-vitro and In-
vivo studies. %9

fresh leaves, dried leaves
fruits, flowers ,root, buds,

06 stem bark, hard wood

Bauhinia racemosa L.

Investigated Medicinal plant parts of BR shown Anti-bacterial and anti-fungal
activities, Anti-inflammatory activity, Antioxidant effects, Anti-helminthic
activity, Anti-filarial activity, Analgesic activity, Anti-ulcerative effects, Anti-
cancer activities, Anti-histaminic activities, Anti-pyretic activities, Anti-
diabetic effects, Larvicidal activity, Anti-HIV-1 activity, Anti-Toxicity
properties in various In-vitro and In-vivo studies, Heart wood extract
investigated and shown Hepato protective activities, anti-arthritic, cardio

protective, nephro protective , fibrinolytic, and wound healing properties.
[1,12,21,25,27,43,47,45-46,54-55,60,74]

RESULT AND DISCUSSION:

Bauhinia species have been traditionally used to treat various
diseases such as diabetes, diarrhea, cough, fever, stomach and
skin disorders from since ancient time in Asian countries, India
and other countries tribal and non-tribal rural area people’s of
different regions used the plant parts for the curing and
treatment of various infections, disorders as a folk medicines.
Each and every part of the plant contains numerous bioactive
compounds as mentioned in the review, which has health
promising effects in one or the other form (Kumar et al. 2020).
Graphical Illustration shown in Fig.-1 respectively.

Geographical distribution and morphological features:

Bauhinia genus includes erect, small, deciduous to semi-
deciduous or medium-sized evergreen shrubs 6 to max. 16 feet
heights trees. The morphological features vary amongst of

[61]

Bauhinia Spp.- BV,BP,BB,BA,BT,BR, but the genus is famous
for the characteristic camel's foot shape of its leaves and
bearing flowers ranging from white, yellow to purple and red
colour’s Morphologically, B. blakeana L., B.acuminate L., B.
vahlii L. could be distinguished by being a huge evergreen
climber with numerous pairs of coiled revolute tendrils. Its
branches bear numerous large blobbed hairy leaves and Pinkish
and white flowers. Bauhinia Spp.- BV,BP,BB,BA,BT,BR,
evergreen occurred in various sizes shrub trees found in max. 5
to 16 feet’s height, Geographically there biodiversity dispersed
World wide, mostly in USA including Hawaii, Coastal
California, Southern Texas and Southwest Florida and found in
Asian countries South China and but naturally distributed in
Nepal, Bhutan, Pakistan, Shri Lanka, Myanmar, Thailand and
Native to the southern and northern region of India and Indian
subcontinent, Naturally ~ geographically, biodiversity
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distributed, occurrence in wild and forest area of various
regions of southern and northern region of India region’s and
Asian countries. Hence Bauhinia Spp.- BV,BP,BB,BA,BT,BR.
have been utilized needed tribal and non-tribal rural area
people’s of different regions used the plant parts for the curing
and treatment of various infections, disorders as a folk
medicines from since ancient time. Nomenclature and
geographically, biodiversity, occurrence and distribution of
Bauhinia Spp.- BV,BP,BB,BA,BT,BR shown in Table-1 and
Table-2 respectably.[16:2233621

Bio-active phytochemical profile:

Remarkable numerous bioactive phytochemicals have been
identified from the species of genus Bauhinia, Bauhinia Spp.-
BV,BP,BB,BABT,BR  These phytochemicals include
Alkaloids, flavonoids, flavones, steroidal, glycosides,
terpenoids, tannin, saponins, lignins, proteins and phenolic
acids fatty acids, diglycosides, bibenzyls, chalcones, phenolic
compounds, and derivatives of acids. These are responsible for
a wide range of pharmacological activities and therapeutic
medicinal potential values. In this section, we have
summarized those bio active phytochemicals comprehensive
review reported by various research groups. Revealed research
data’ profiling basis. In this comprehensive review we have
observed that Bauhinia Spp.- BV,BP,BB,BA,BT,BR shown
numerous remarkable, immense bioactive phytochemical
constituents as Quercetin and B-isosterol various flavonoids
compounds of Bauhinia variegate L. separated and isolated
from leaves and stem bark plant parts, B-sitosterol compounds
of Bauhinia purpurea L. separated and isolated from stem and
seed oil plant part, Transferrin, TF -binding active and
Quercetin compounds of Bauhinia blakeana L. separated and
isolated from flowers plant part, various flavonoids of
Bauhinia acuminate L. separated and isolated from leaves,
flowers and stem bark plant parts, various flavonoids of
Bauhinia tomentosa L. separated and isolated from flowers
plant part, Quercetin and B-sitosterol compounds of Bauhinia
racemosa L separated and isolated from Leaves, hard wood,
stem bark, flower buds plant parts. These compounds have
been shown Anticancer and Antitumor activities in various In-
vitro or In-vivo investigated trails. [11217212534364851 pig
active  Phytochemical profiling of Bauhinia  Spp.-
BV,BP,BB,BA,BT,BR shown in Table-3 respectably

Ethno-Pharmacological activities and therapeutic
medicinal potential values:

Genus Bauhinia  studies  have  shown, investigated,
demonstrated the therapeutic and medicinal benefits of the
Bauhinia Spp.- BV,BP,BB,BA,BT,BR. these extracts, and the
bio active chemical constituents. It has been reported to shown
anticancer, antitumor, antidiabetic, antidiarrheal, antifungal,
antimicrobial, antimalarial, anti-inflammatory, antinociceptive,
antioxidant, antipyretic, hepatoprotective, anti-arthritic,
cardioprotective, wound healing properties and analgesic, Anti-
depressant activity using a variety of In vitroand In
vivo evaluations and have been investigated, discussed in the
revealed research data’s ethno pharmacological activities
profiling and therapeutic medicinal potential values. >
16,17,19-21,23-21,32,34,40-43.45-48,5L54] Ethno- Pharmacological activities
and therapeutic medicinal potential values profiling Bauhinia
Spp.- BV,BP,BB,BA,BT,BR shown in Table-4 respectably.
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Patents of Asian species of Bauhinia

The genus Bauhinia In India, the patents surrounding,
emphasize the ongoing research and potential of this genus,
providing fascinating glimpse into its unique application
having these B. Spp. showing and consists remarkable,
immense Pharmacological, therapeutic medicinal potential
values. Bauhinia Spp.-.(BV, BP, BB, BA, BT, BR). has been
confirmed and patent Indian species of bauhinia B. acuminate,
B blakeana, B. galpinii, B. grandidieri, B. monandra, B.
phoenicea, B. purpurea, B. racemosa, B. rufescens, B.
tomentosa, B. variegate. 3!

Regulatory challenges or considerations for using Bauhinia
species in medicinal products.

Bauhinia species, with their diverse pharmacological and
therapeutic medicinal properties, hold immense potential for
medicinal applications with ethno-botanical and ethno-
pharmacological avenues in different regions of World wide of
various regions of southern and northern region of India
region’s and Asia regions. However, their integration into
pharmaceutical ~ formulations requires having product
acceptability, clinical studies involving quality, safety and
efficacy. The potential regulatory challenges includes
standardisation, quality control, quality assurance, chemical
variability, making standardization of bioactive phytochemical
compounds of its products pharmacovigilance have
challenging task. Variations in cultivation and sustainable
conditions on the basis of these Geographical distribution and
biodiversity occurrence can also be explore and reinvestigation
for future advance research and product acceptably point of
views, 11534

CONCLUSION:

Bauhinia species in the World wide and in the Asian countries,
while also discussing bioactive phytochemical constituents,
and ethno-pharmacological potential, biodiversity,
geographical  distribution studies. Various bio active
phytochemical constituents have been isolated and identified
from the different botanical parts of plants belonging to the
genus Bauhinia Spp.- Kachnar, BV,BP,BB,BA,BT,BR
including Alkaloids, flavonoids, steroidal, glycosides,
terpenoids, tannin, phenols, saponins, lignins, proteins and
phenolic acids, Quercetin, B-sitisterol (Anticancer and
Antitumor) bioactive compounds having remarkable, immense
therapeutics, ethno-pharmacological medicinal potential. The
scientific research on Bauhinia Spp.- BV,BP,BB,BA,BT,BR
has been suggested a huge biological potential of this plant
parts. The phytochemical variation and efficacy of the
medicinal values of Bauhinia Spp.- BV,BP,BB,BA,BT,BR are
dependent on geographical locations. It is strongly believed
that detailed information as presented in this comprehensive
review on the bioactive phytochemical and various ethno-
pharmacological biological properties of the extracts might
provide detailed evidence for the use of this medicinal plant
Spp. in different medicines. Even today, medicinal plant is the
almost exclusive source of novel drugs development for a
majority of the world population. Therefore, it remains a
challenge task for the scientist to provide efficient, quality
based safe and cheapest medication with product acceptability
in Global market and especially for the rural area for medically
curing of needed rural mass population.
These Bauhinia species and their quantification of individual
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phytoconstituents as well as a pharmacological profile based
on In-vitro, In-vivo studies and on clinical trials should be
needed further investigated. Further studies are required to
identify, isolate, and elucidate the structures of novel bio-active
constituents present in investigated studies Bauhinia Spp. apply
upon GC-MS, LC-MS, XRD, SEM-EDX advance
sophisticated instruments techniques of these investigated
medicinal plant B. Spp. scan still be carried out for purposes of
advance research. that contribute to its health benefits. Besides,
more evidence, especially through In-vivo and clinical trials, is
necessary to determine the mechanisms involved in the
bioactivities mentioned previously. Even though there are
available preliminary data on the medicinal and nutritional
values of Bauhinia Spp.- BV,BP,BB,BA,BT,BR Whole plant,
root bark, root, seeds parts information is still lacking,
especially on other parts of the plant, such as the Leaves,
Flowers, Root, Stems bark. Stem thus, studies on the these
plant parts of Bauhinia Spp. also be done and investigated to
discover potential bioactive compounds that can be exploited
for discover novel drug development and health advantages .

Limitations and Future Remarks of the Study:

The present studies data’s of  bioactive phytochemical
constituents, and ethno-pharmacological potential,
biodiversity, geographical profiles shown the reconfirmation
and presence of DSR, PV of investigation medicinal plant of
Bauhinia Spp.- Kachnar, BV,BP,BB,BA,BT,BR In the future,
investigated data may be used to Advance revalidation, Drug
Standardization Research, Pharmacopeial atlas monographs
profiling development, novel drug development, investigation
of novel bioactive marker constituents, bioactive compounds
mechanism of actions, Pharmacovigilance aspects and
reconfirmation of these valuable investigated resulted data’s.
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