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Abstract
The Bergenia species are used in folklore system of medicine and are instrumental in dissolving kidney and urinary

bladder stones. This article aims to collate and analyse the available information on the ethnomedicinal and phytochemistry
of Bergenia species found in India. A total of 104 ailments treated by B. ciliata were recorded besides being accredited with
analgesic, antiviral, anti-inflammatory and antimalarial properties. B. ligulate is administered during dysentery due to its
absorbent nature. The root and honey mixture are scoured down to enhance milk teeth growth. In the Indo-China locale;
the leaves are grounded in a mortar, and the juice utilized for ear infections. Hot water concentrate of an entire dried plant
of B. ligulata has been utilized orally for renal or urinary calculi. For the expulsion of round worms from the body, a
portion of around 10 g of juice of rhizome paste of B. ligulata b.i.d. along with molasses are given for 3-4 days. The herb’s
rhizome was given either in powdered form or oral form to combat digestive, carminative, and stomach pain issues. The
extraction from the root of B. ligulata with various organic solvents (petroleum ether, diethyl ether, chloroform, acetone,
and ethanol) showed the presence of alkaloids, carbohydrates, flavonoids, glycosides, saponins, steroids, tannins and
terpenoids in addition to bergenin. Due to presence of polyphenols Bergenia sp. can potentially be used in medicine and
pharmacology.
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Highlights
 The use of Bergenia species for treating ailments in traditional folk medicines dates a long time

back.
 Primary endeavor to assemble most extreme divided writing about the ethnopharmacology and

phytochemistry of the three Bergenia species.
 Bergenia species found in India can conceivably be utilized in the worldwide business and

moving food enterprises as a flavoring, seasoning additive and natural preservative agent.

Invited Review Article

Introduction
Plants have played a vital role in

maintaining human health since a long time,
being an essential ingredient in daily essentials
such as medicines, cosmetics, dyes, beverages,
etc., thus actively contributing towards the
improvement of human life. Nowadays, there
has been a focus in every corner of the globe
on plant research. Plants have always been
known as efficient factories that are able to
biosynthesize various chemically diverse,
naturally available molecules. Utilization of
herbal agents for treating an array of diseases

including gastrointestinal, cardiovascular,
metabolic disorders, etc. have surfaced up. The
unavailability of modern drugs in rural India
has led to its usage being 25%. The rest of the
population dependence rests on herbal drugs
for the treating their diseases (Gurav and Gurav,
2014). The ethnobotanical and ethnopharma-
cological studies have attracted investigators
throughout the world.

Limited mostly to herbs and shrubs, the
family Saxifragaceae boasts itself of having 80
genera and 1250 species worldwide. The typical

*Corresponding Author, E Mail: supratimchowdhury@yahoo.co.in



character seen is that the bunch of blossom in
the herb is not immediately supported by the
basal whorl, but rests well above. The fruit is
in a form of capsule with infinitesimal seeds.
Many of its members grow in rocky places
(Ruby et al., 2012). Economically, the three
genera Saxifrage, Heuchera, and Bergenia are
important most under the family Saxifragaceae.
A group of about ten different species of
flowering plants are referred to as Bergenia
under family Saxifragaceae. These evergreen
perennials are genuinely a variety that fills the
shady or dappled spots in the garden beautifully
where other plants tend to shy away. Being
native to central Asia and hardy in nature,
Bergenia does well in poor soil and harsh
weather conditions, mainly found in
Afghanistan,  China,  the Himalayas,  and
Mongolia,(https://www.homestratosphere.com/
types-of-bergenia-flowers/). Flora of British
India (Hooker, 1888) specifies three species of
Bergenia reported from India. Similar reporting
was found in The Wealth of India (Wehmer,
1948). India is blessed with three of its species,
namely, Bergenia ligulata,  Bergenia
ciliata and Bergenia stracheyi (Fig. 1). The
organically trademark highlights of the
genus Bergenia include height within 50 cm,
tender, rhizomes with leaf bases, white, pink

or purple blossoms and year-round growth
(Kumar and Tyagi, 2013a); and a conical
capsule having minute seeds is the fruit. Various
pieces of li terature indicates that the  
genus Bergenia is having a wide range of
applications towards a human civilization which
are thoroughly studied and focused here.

Ethno-medicinal uses
The use of Bergenia species for treating

ailments in traditional folk medicines dates a
long time back. The Unani and Ayurveda
system of medicine mention the use of rhizomes
and roots as a bitter, astringent, laxative,
abortifacient, tonic, used in the treatment of an
explosive number of treatments including
tumours, urinary discharge, heart diseases, piles,
spleen enlargement, ulcers, dysuria, disease of
bladders, pulmonary infection, dysentery,
menorrhagia, diseases of lungs and liver, fever,
and cough (Manjunatha, 2010; Alok et al. ,
2013). If the rhizomes are applied as a paste
over the burn wounds for 3-4 days, it provides
a soothing relief without leaving a scar. The
same paste has been found to be used in setting
of broken bones or in treatment of diarrhoea
and fever when administered along with honey.
Roots of Bergenia were useful to combat
venereal diseases (Kumar and Tyagi, 2013a).

Fig. 1. Diagram of different parts of Berginia ciliata
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Bergenia ligulata and its ethno-medicinal
uses

The plant B. ligulata grows between rocks
appearing to break them, which is otherwise
called lithotriptic property. The ethnomedicinal
writing teaches that in Ayurvedic and Unani
medicinal cult, the underlying foundations of
B. l igulata have cooling, purgative, pain
relieving, abortifacient qualities and is utilized
during treatment of calculi formed in vesicles,
urinary releases, unnecessary uterus discharge,
menorrhagia, illnesses of the urinary bladder,
loose bowels, splenic growth, and heart
infections (Kirtikar and Basu, 2005). It is
administered during dysentery due to its
absorbent nature. In Pakistan, the root and
honey mixture are scoured down to enhance
milk teeth growth in youngsters. In the Indo-
China locale; the leaves are grounded in a
mortar, and the juice utilized for ear infections
(Chowdhary et al. ,  2009). Hot water
concentrate of an entire dried plant of
B. ligulata has been utilized orally for renal or
urinary calculi (Sharma et al., 2017). For the
expulsion of round worms from the body,
grownups were allotted a portion of around
10 g of juice or rhizome paste of B. ligulata
b.i.d. along with molasses for 3-4 days,
furthermore for the treatment of cold in Nepal
(Manandhar, 1995a; Bhattarai et al., 2006). In
India, dried roots of B. ligulata accounted for
treating wounds, cuts, boils and burns; its oral
mixture for the treatment of diarrhoea, while
its rootstock has additionally been utilized as
masticator by grown-ups (Shah and Jain, 1988).
A decoction of new roots of B. ligulata is taken
orally by adults to treat urinary issues, stomach
issues and urogenital affliction (Chandra and
Pandey, 1983; Jain and Puri, 1984). The use of
hot water concentrate applied remotely for boils
and topical utilization for the treatment of
ophthalmia have additionally been referenced
(Gurav and Gurav, 2014).

Bergenia ciliata and its ethno-medicinal uses
Ahmad et al.  (2018), when altogether

examined the complete use B. cil iata,

discovered that a sum of 104 afflictions were
dealt, going from gastrointestinal, skin
infections, renal/urinary problems, to
gynaecological issues, ENT (Ear Nose Throat),
fever, and even cancer when utilizing it. They
further classified that the herb had found its use
in treating gastrointestinal, skin diseases and
urinary/renal diseases to be in the top three
applications. The Himalayan realm has a deep-
rooted history of the Bergenia rhizome being
utilized in treating broken bones, fresh cuts,
wounds, looseness of the bowels,  and
aspiratory contaminations by the locales (Rai
et al. ,  2000; Pradhan and Badola, 2008).
Traditional healers and locals in the state of
Sikkim and the areas under Darjeeling district
of West Bengal have been using rhizome of
B. ciliata in the form of juice as an anti-tussive
agent (Khan and Kumar, 2016). It was also
used for the treatment of heart disease,
haemorrhoids, stomach disorders and
ophthalmia (Walter et al., 2013). Manandhar
(1995b) revealed that in Nepal, rhizomes of
B. ciliata had been taken by grown-ups as an
antihelmintic. Roots and leaves of 
B. ciliata were also used in the treatment of
blood cancer in Manipur, India (Imotomba and
Devi, 2011). The extracts held high hopes and
has got the potential towards the development
of drugs that might be used to target tumours
and to further check neoplastic growth and
malignancy (Rajkumar et al., 2011). Bhattarai
(1993) has reported that boiled juice of crushed
rhizome of B. ciliata in water was effective for
the treatment of chronic dysentery. Its decoction
was likewise referenced to be taken orally by
the human adults, as an antipyretic (Khan and
Kumar, 2016). Though having a variety of
modes of utilization or preparations, the most
commonly used practice was powder, followed
by decoction, liquid, paste, tea and extract
(Ahmad et al., 2018).

Bergenia stracheyi and its ethno-medicinal
uses

The presence of Bergenin in Bergenia
stracheyi proved that this drug can be used to
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treat arthritis in mice (Nazir et al.,  2007).
Interestingly, “Bragen”, syrup used by the
Zemithang Monpa people, is used for treating
rheumatic pains in Arunachal Pradesh. One bray
of washed, clear fresh leaves of
B. stracheyi were crushed to prepare paste and
mixed with 1/4 bray local millets wine to prepare
the syrup (Chakraborty et al., 2017). In Kulu
district of Himachal Pradesh, the powdered root
are boiled in water and taken empty stomach,
early in the morning to combat dysentery with
stools having blood (Natarajan et al., 2000).
Khan et al. (2015) investigated the traditional
veterinary phytomedicines used and found out
that the B. stracheyi sampled from an altitude
of 4000-4500 m was used in treatment of
headache, blood pressure, vomiting, arthritis,
backache, delivery wounds, diarrhea and
dysentery. Ballabh et al. (2008) reported its use
in treating kidney and urinary disorders. In
Kashmir, the herb’s rhizome was given either
in powdered form or Oral form to combat
digestive, carminative, and stomach pain issues
(Ijaz et al., 2020).

Phytochemistry
Nature is a rich wellspring of exceptionally

assorted and imaginative synthetic construc-
tions (Nazir et al., 2011). The relationship
existing among people and plants is just about
as old as mankind, tracing all the way back to
the beginning of human progress. People have
depended on plants for dress, food, fuel,
sanctuary, and medication (Ruby et al., 2012).
The day starting with a taste of natural tea, an
unrefined concentrate, a phytopharmaceutical
or home-grown combination or isolated
compounds, can be ordered as the restorative
util ization of plant (Aremu, 2009).  The
instrument for quali ty appraisal is  the
phytochemical assessment that incorporates
chemo profiling, phytochemical screening, and
marker compound examination (Bagul et al.,
2003).

Metabolites are fundamental for the plant’s
development, improvement explicit capacity
like pollinator fascination or guard against

being eaten. Metabolites are of two kinds, first
is essential or primary metabolites, and the
subsequent one is auxiliary or secondary
metabolites (Chauhan et al., 2013). Essential
metabolites establish distinctive natural
mixtures, like starches, lipids, proteins, and
nucleic acids. They are found in the plants since
they are the results of principal metabolic
pathways, for example, the Krebs cycle,
Glycolysis and Calvin cycle. Auxiliary
metabolites are vital, as it discovers its use in
people. Most drugs depend on plant substance
designs and auxiliary metabolites. Auxiliary
metabolites have been segregated from plants
which give pharmacological impacts in people
so that it is utilized as prescribed medicines.
Some of the auxiliary or secondary metabolites
which are therapeutically significant are given
in table 1.

The essential phenolic compound
‘bergenin’ is the major component of Bergenia
species (almost 0.9%) and other phenolic
compounds are present in minor sum (Gurav
and Gurav, 2014). The incorporated phenolic
compounds include (+)- afzelechin,
leucocyanidin, gallic acid, tannic acid, methyl
gallate, (+)- catechin, (+)- catechin - 7-O-ß-D-
glucopyranoside, 11-Ogalloyl bergenin;
Paashaanolactone (Tucci et al., 1969; Dixit and
Srivastava, 1989; Chandrareddy et al., 1998).
It additionally contains sterols, tannin, mucilage
and wax.

Phytochemistry of Bergenia ligulata
Rhizomes of B. ligulata showed a presence

of various compound elements like; Coumarins:
bergenin, 11-O-galloyl bergenin, 11-O-P-
hydroxy benzoyl bergenin; 11-O-broto-
catechuoyl bergenin, 4-0-galloyl bergenin;
Flavonoids: (+) afzelechin, avicularin, catechin,
eriodictyol-7-O-β-D glucopyranoside,
reynoutrin; Benzenoids: arbutin, 6-O-P-
hydroxy-benzoyl arbutin, 6-O-protocatechuoyl
arbutin; 4-hydroxy benzoic acid; and Idehcxan-
5-olide, 3-(6'- O-P-hydroxy) (Chandrareddy
et al. , 1998; Fuji et al. , 1996). Coumarin
(bergenin), tannic acid, gallic acid, minerals and
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Table 1. Some important secondary metabolites found in Bergenia species of India and
their activity (Chauhan et al., 2013)

Secondary
metabolites

Bergenin

Tannic acid

Gallic acid

Stigmasterol

β-Sitosterol

Catechin

(+)-Afzelechin

1,8-cineole

Isovaleric acid

Arbutin

Phytol

Caryophyllene

Damascenone
β-eudesmol

3-methyl-2-
buten-1-ol

(Z)-asarone

Terpinen-4-ol

Class of
compound

Phenol

Phenol

Phenol

Sterol

Sterol

Phenol

Flavonoid

Terpenoid

Fatty acid

Glycoside

Diterpene
alcohol
Terpene

Terpene

Terpenoid

Alcohol

Phenol

Alcohol

Major
source

B. ligulata,
B. ciliata,
B. stracheyi
B. ligulata

B. ligulata,
B. ciliata

B. ligulata

B. ligulata

B. ciliata

B. ligulata

B. ligulata

B. ligulata

B. ciliata

B. stracheyi

B .stracheyi

B. stracheyi

B. stracheyi

B. stracheyi

B. ligulata

B. ligulata

Chemical
formula

C14H16O9

C76H52O46

C7H6O5

C29H48O

C29H50O

C15H14O6

C15H14O5

C10H18O

C5H10O2

C12H16O7

C20H40O

C15H24

C13H18O

C15H26O

C5H10O

C12H16O3

C10H18O

Activity

Antioxidant, antimicrobial, countering
arrythmia, anarchic effect

Pharmaceutical applications

Antifungal, Antiviral, Cytotoxicity,
Antioxidant

Precursor of vit. D3 , antioxidant,
hypoglycemic

Cholestrol inhibition, treating prostatic
hyperplasia and carcinoma.

Histidine decarboxylase inhibitor

-glucosidase inhibitor activity

Control cytokine production, perfumery,
rhinosinusitis treatment

Anticonvulsant agent, perfumery

Melanin lightening

Precursor of synthetic vit. E and vit.K

dietary cannabinoid

Perfumery

Inhibits platelet aggregation,
hypotensive
Perfumery

Treat neuro-inflammotary diseases

Anti-inflammatory, antioxidative, anti-
tumour

wax was found in the seeds of B. ligulata (Singh
et al., 2009). The extraction from the root of 
B. ligulata with various organic solvents
(petroleum ether, diethyl ether, chloroform,
acetone, and ethanol) was carried out in
increasing order of polarity. The preliminary
investigation showed the presence of alkaloids,
carbohydrates, flavonoids,  glycosides,
saponins, steroids, tannins and terpenoids
(Ruby et al., 2012). The thin layer and column
chromatography of diethyl ether and acetone

extract isolated β-sitosterol, stigmasterol, tannic
acid and gallic acid. To establish the chemical
structure of the isolated compounds, noble
techniques like Ultraviolet (UV), Infrared (IR)
and Nuclear Magnetic Resonance (NMR)
spectroscopy were used. Thin Layer
Chromatography (TLC) again confirmed this
with the standard sample (Reddy et al., 1999).
Polyphenols were the mainly focused active
ingredient, among which bergenin is studied
and applied frequently. Thus, the plant of
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Bergenia can be used in medicine (Singh et al.,
2007).

Phytochemistry of Bergenia ciliata
A study on B. ciliata, when screened for its

phytochemical constitution, enlighted all, the
existence of terpenoids, tannins, flavonoids,
saponins, and steroids (Uddin et al., 2012).
Presence of alkaloids, tannins, flavonoids,
coumarins and glycosides in B. ciliata rhizome
was accounted by González-Castejón and
Rodriguez-Casado (2011). In writing, Chauhan
et al.  (2012) inspected the presence of
numerous secondary metabolites in the genus
Bergenia. Ahmad et al. (2018) reported 11
significant classes of phytochemicals in 
B. ciliata. Gyawali and Kim (2012) announced
the occurrence of 43 volatile natural mixtures
seven belonging to chemical classes of acid,
thirteen of alcohol, five of aldehyde, four of
ester, three of hydrocarbon, eight of ketone, two
of N-containing compounds and one for
miscellaneous in B. ciliata. From the ethereal
part of the leaves, hydroquinones (benzoids)
were secluded. From the rhizome part, uniquely
disengaged compounds are (+)-afzelechin,
quercetin-3-o-β-d-glucopyranoside, arbutin,
hydroxy benzyl arbutin, bergenin, 4-O-
galloybergenin, p-hydroxybenzoic acid,
protocatechuic acid, 6-O-protocatec-
huoylarbutin, 11-O-hydroxy-benzylbergenin
and 6-O-p-hydroxy benzyl parasorboside (Fuji
et al. ,  1996). B. cil iata contains several
significant phytochemicals such as bergenin,
gallic acid, (+) – catechin, paashanolactone,
sitoindoside, quercetin, and (+) afzelechin
(Dharmender et al. , 2010). Not taking the
alcohol strengths into account, the chemical
compounds steroid, triterpenoid, flavonoid,
tannins, carbohydrates and saponins were the
composition of tinctures (Panda, 2002). The
rhizome of B.cil iata,  yielded gallolyted
leucoanthocyanidin-4-(2-galloyl) glucoside as
well (Yadav et al., 2011).

Phytochemistry of Bergenia stracheyi
Portrayal of flavonoids from antioxidant

guided fractionation of aqueous (aq.) alcoholic
concentraton derived from the flowers and
leaves of  B. stracheyi lightened the availability
of seven important flavonoids namely 4’,5 -
dihydroxy, 6,7–dimethoxyflavone, Kaempferol
- 3 - O -  - L – rhamnopyranoside, Quercetin -
3 - O -  - L – rhamnopyranoside, Kaempferol,
Quercetin, Luteolin -7-O-glucoside A and
Acacetin-7-O-  - L – rhamnopyranoside (Joshi
and Verma, 2012). Phytochemicals,  for
example, free anthraquinone, ascorbic acid,
sugars, phenolics, saponins and steroids were
accounted to be available by Khan et al. (2009).
The water and ethyl acetate derivation extricates
likewise uncovered the presence of amino acids,
carbohydrates, glycosides, and phenolic
compounds. Chloroform extract affirmed the
existence of steroids. Terpenoids were available
in the ether concentrate of B. stracheyi. The
results show the presence of amino acids,
proteins, carbohydrates, glycosides, phenolics,
steroids, and terpenoids in B. stracheyi (Kumar
and Tyagi, 2013b). Two new bioactive bergenin
derivatives, named as bergecins A and B, were
also isolated. Both the compounds inhibited the
Lipoxygenases enzyme in a concentration-
dependent fashion with IC50 values of 49.78
mm and 24.3 mm, respectively (Siddiq et al.,
2012). In mammalian cells, it is discovered that
lipoxygenase items assume a part in an
assortment of problems like inflammation (Nie
and Honn, 2002) and bronchial asthma
(Schneider and Bucar, 2005). Lip-oxygenases,
therefore, are a potential target for the rational
drug design and discovery of mechanism-based
inhibitors for the treatment of autoimmune
diseases, bronchial  asthma, cancer and
inflammation (Maharvi et al., 2008).

Scope for application in food industry
Food processors, regulatory agencies and

food handling analysts have progressively been
worried about the developing number of
extreme foodborne episodes brought about by
microorganisms like Bacillus cereus,
Staphylococcus aureus ,  Salmonella sp.,
Clostridium perfringens ,  Campylobacter,
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Listeria monocytogenes ,  Vibrio para-
haemolyticus,  and entero-pathogenic
Escherichia coli (Wilson and Droby, 2000;
Friedman et al., 2002). These microbes, causing
over 90% of all food poisoning cases, have a
Spartan army of a multitude of commercial
antibiotics and food added substances to control
them from causing sicknesses in (Wilson and
Droby, 2000). These may cause severe
hypersensitivity reactions and take us a step
forward to one thing we are trying to avoid,
antibiotic resistance. Alongside the danger of
drug resistance and other infection-related
phenomena,  the purchaser’s developing
interest in food, liberated from brutal synthetic
food-added substances and presence of an
insignificant measure of unsafe additives with
guaranteed quality and wellbeing, traditional
means for controlling microbial deterioration
and security risks in food varieties, are being
supplanted by mixes of inventive
advancements,  that  include natural
antimicrobial  substance, free of potential
health hazard (Mukherjee et al . ,  2020).
Numerous essential oils from plants used in
Sidha and Ayurveda are utilized as a viable
antimicrobial specialist and flavorings also, in
the food business (Satyavani et al., 2015). The
balance today tilts towards the side where
natural food ingredients are used in place of
presently available synthetic antioxidants.
Thus,  the synergism of flavor and
antimicrobial potential along with antioxidant
potential will skyrocket the natural agent
utilization (Lis Balchin et al. , 1998). The
primary constituents of essential oils of the
therapeutic plants and herbs belonging to the
aromatic group are mono and sesquiterpenes
including alcohols, aldehydes, carbohydrates,
ethers, ketones,  and phenols,  and are
answerable for the biological activity of
medicinal plants as well as for their scent
(Pandey et al., 2017). These properties have
had the spices and herbs being added to food
framework since ancient time, both as flavor
enhancing specialists and also as preservatives
(Kalemba and Kunicka, 2003). Because of
essence of the above ascribes, the Bergenia

species found in India can conceivably be
utilized in the worldwide business and moving
food enterprises as a flavoring, seasoning
additive and natural  preservative agent;
subsequently, further examination will be
supported towards the util ization of this
enchanted herb in different food models. 

Conclusion
The deadliest illnesses that are caused today

are either by free radicals or microorganisms.
Foodborne microbial episodes from different
sources are yet an essential concern worldwide
and produce 90% of the ailments identified with
the food business. The evolving new strains of
microorganisms and antibiotic resistant
pathogens have effectively made devastation
to the scientific society. This has paved a new
window to screen wellsprings of antimicrobial
agents, particularly the natural antimicrobial
substances. The current review would provide
information about the effectiveness of the
miraculous herb, Bergenia species, against
different kind of ailments and the responsible
potent therapeutic compounds. This review is
the primary endeavour to assemble most
extreme divided writing about the ethnobotany,
ethnopharmacology and phytochemistry of the
three Bergenia species viz. Bergenia ciliata,
Bergenia ligulata and Bergenia stracheyi. This
would bring nearer the connection between
current information and the fables folk
information coming through ages, to inspire
future studies identifying with the revelation of
new novel compounds and medications from
the three species.

Conflict of interest: Authors have no conflict
of interest in this study.

Author’s contribution: SK: Involved in
conceptualization,  writing- original draft
preparation, data curation; SC: Engaged in
supervision and edit ing; SN: Involved in
software and investigation; KCD: Involved in
reviewing and editing; PM: Involved in
resources.

Uses of the golden herb Bergenia 149



REFERENCES
Ahmad M, Butt MA, Zhang G, Sultana S, Tariq A

et al., 2018. Bergenia ciliata: A comprehensive
review of its traditional uses, phytochemistry,
pharmacology and safety. Biomed Pharma-
cother, 97: 708-721, doi:  10.1016/j.biopha.
2017.10.141

Alok S, Jain SK, Verma A, Kumar M and Sabharwal
M, 2013. Pathophysiology of kidney,
gallbladder, and urinary stones treatment with
herbal and allopathic medicine: A review. Asian
Pac J Trop Dis, 3(6): 496-504, doi:  10.1016/
S2222-1808(13)60107-3

Aremu AO, 2009. Pharmacology and phytochemistry
of South African plants used as anthelmintics.
(Master of Science dissertation). Research Centre
for Plant Growth and Development, School of
Biological and Conservation Sciences,
University of KwaZulu-Natal, Pietermaritzburg

Bagul MS, Ravishankara MN, Padh H and Rajani M,
2003. Phytochemical evaluation and free radical
scavenging properties of rhizome of Bergenia
ciliata (Haw) Sternb. J Nat Rem, 3(1): 83-89, doi:
10.18311/jnr/2003/369

Ballabh B, Chaurasia OP, Ahmed Z and Singh SB,
2008. Traditional medicinal plants of cold desert
Ladakh—used against kidney and urinary
disorders. J Ethnopharmacol, 118(2): 331-339,
doi: 10.1016/j.jep.2008.04.022

Bhattarai NK, 1993. Folk herbal medicines of Dolakha
district, Nepal. Fitoterapia, 64: 387-387

Bhattarai S, Chaudhary RP and Taylor RS, 2006.
Ethnomedicinal plants used by the people of
Manang district, central Nepal. J. Ethnobiol
Ethnomed, 2(1): 41

Chakraborty T, Saha S and Bisht NS, 2017. First report
on the ethnopharmacological uses of medicinal
plants by Monpa tribe from the Zemithang
Region of Arunachal Pradesh, Eastern
Himalayas, India. Plants, 6(1): 13, doi: 10.3390/
plants6010013

Chandra K and Pandey HC, 1983. Collection of plants
around Agora-Dodital in Uttarkashi District of
Uttar Pradesh, with medicinal values and folk-
lore claims. Int J Crude Drug Res, 21(1): 21-28,
doi: 10.3109/13880208309070605

Chandrareddy UD, Chawla AS, Mundkinajeddu D,
Maurya R and Handa SS, 1998. Paashaanolactone
from Bergenia ligulata. Phytochemistry, 47(5):
907-909, doi: 10.1016/S0031-9422(97)00628-6

Chauhan R, Rubby S and Dwivedi J, 2013. Secondary
metabolites found in Bergenia  species:

A compendious review. Int J Pharm Pharm Sci,
5(1): 9-16

Chauhan R, Ruby KM and Dwivedi J, 2012. Golden
herbs used in piles treatment: A concise report. Int
J Drug Dev Res, 4(4): 50-68

Chowdhary S, Kumar H and Verma DL, 2009.
Biodiversity and traditional knowledge of
Bergenia spp. In Kumaun Himalaya, New York
Sci J, 2(6): 105-108

Dharmender R, Madhavi T, Reena A and Sheetal A,
2010. Simultaneous quantification of bergenin,
(+)-catechin, gallicin and gallic acid; and
quantification of β-sitosterol using hptlc from
Bergenia ciliata (Haw.) Sternb. Forma ligulata Yeo
(Pasanbheda). Pharm Anal Acta, 1(1): 104, doi:
10.4172/2153-2435.1000104

Dixit BS and Srivastava SN, 1989. Tannin constituents
of Bergenia ligulata roots. Ind J Nat Prod, 
5: 24-25

Friedman M, Henika PR and Mandrell RE, 2002.
Bactericidal activities of plant essential oils and
some of their isolated constituents against
Campylobacter jejuni, Escherichia coli, Listeria
monocytogenes, and Salmonella  enterica. J Food
Prot, 65(10): 1545-1560, doi: 10.4315/0362-
028x-65.10.1545

Fujii M, Miyaichi Y and Tomimori T, 1996. Studies on
Nepalese crude drugs. XXII: on the phenolic
constituents of the rhizome of Bergenia ciliata
(Haw.) Sternb. Nat Med, 50(6): 404-407

González-Castejón M and Rodriguez-Casado A, 2011.
Dietary phytochemicals and their potential effects
on obesity: A review. Pharmacol Res, 64(5): 438-
455, doi: 10.1016/j.phrs.2011.07.004

Gurav SS and Gurav NS, 2014. A Comprehensive review:
Bergenia ligulata Wall-A controversial clinical
candidate. Int J Pharm Sci Res, 5(5): 1630-1642,
doi: 10.13040/IJPSR.0975-8232.5(5).1630-42

Gyawali R and Kim KS, 2012. Bioactive volatile
compounds of three medicinal plants from
Nepal. Kathmandu University J Sci Eng
Technol, 8(1): 51-62, doi: 10.3126/kuset.
v8i1.6043

Hooker JD, 1888. Flora of British India, Vol. 2. L Reeve
& Co. Ltd.,  Kent https://www.
homestratosphere.com/types-of-bergenia-
flowers/ (Online). 13 different types of Berginia
flowers. [27 September, 2021].

Ijaz S, Perveen A, Ashraf S, Bibi A and Dogan Y, 2020.
Indigenous wild plants and fungi traditionally

150 Indian Journal of Animal Health,  Special Issue, December,  2021



used in folk medicine and functional food in
district Neelum Azad Kashmir. Environ Dev
Sustain, 23(6): 8307-8330, doi: 10.1007/s10668-
020-00966-w

Imotomba RK and Devi LS, 2011. Creation of geo-
spatial data base of medicinal plants of Senapati
district, Manipur. Nat J Chembiosis, 2(2): 17-36

Jain SP and Puri HS, 1984. Ethnomedicinal plants of
Jaunsar-Bawar hills, Uttar Pradesh, India. J
Ethnopharmacol, 12(2): 213-222, doi: 10.1016/
0378-8741(84)90049-7

Joshi N and Verma DL, 2012. Flavonoids from the
flowers and leaves of Bergenia stracheyi. Int J Res
Phytochem Pharmacol, 2(4): 160-163

Kalemba D and Kunicka A, 2003. Antibacterial and
antifungal properties of essential oils. Curr Med
Chem, 10(10): 813-829, doi: 10.2174/
0929867033457719

Khan AS, Ilahi I, Huner N and Hajj B, 2009. Preliminary
phytochemical, screening of plants of
ethanobotanical importnce  from  district  Gilgit
NA  Pakistan. Pak J Phar Sci, 15(1): 15-18

Khan F, Badshah S, Wang Z, Runguo W and Khan S,
2015. Isolation and antimicrobial efficacy tests
of Bergenia ciliata using in vitro models. Afr J
Pharmacy Pharmacol, 9(20): 547-552, doi:
10.5897/AJPP2014.4058

Khan MY and Kumar V, 2016. Phytopharmacological
and chemical profile of Bergenia ciliata. Int J
Phytopharm, 6(5): 90-98, doi: 10.7439/
ijpp.v6i5.3611

Kirtikar KR and Basu BD, 2005. Text Book of Indian
Medicinal Plants. India International Book
Distributors, Dehradun, India. 3: 1331-1334

Kumar V and Tyagi D, 2013a. Phytochemical screening
and free-radical scavenging activity of Bergenia
stracheyi. J Pharmacogn Phytochem, 2(2): 175-
180

Kumar V and Tyagi D, 2013b. Review on
phytochemical, ethnomedical and biological
studies of medically useful genus Bergenia. Int J
Curr Microbiol App Sci, 2(5): 328-334

Lis-Balchin M, Buchbauer G, Hirtenlehner T and Resch
M, 1998. Antimicrobial activity of Pelargonium
essential oils added to a quiche-filling as a model
food system. Lett Appl Microbiol, 27(4): 207-210,
doi: 10.1046/j.1472-765X.1998.t01-1-00423.x

Maharvi GM, Ali S, Riaz N, Afza N, Malik A et al.,
2008. Mild and efficient synthesis of new
tetraketones as lipoxygenase inhibitors and
antioxidants. J Enzyme Inhib Med Chem, 23(1):
62-69, doi: 10.1080/14756360701408754

Manandhar NP, 1995a. A survey of medicinal plants
of Jajarkot district,  Nepal. J Ethno-
pharmacol, 48(1): 1-6, doi: 10.1016/0378-
8741(95)01269-j

Manandhar NP, 1995b. Medicinal folklore about the
plants used as anthelminthic agents in
Nepal. Fitoterapia, 66(2): 149-155

Manjunatha SN, 2010. Pharmacognostic fingerprint
profile of a controversial drug Paashanabheda.
M. Pharm Dissertation, Rajiv Gandhi University
of Health Sciences, Karnataka, India

Mukherjee S, Nath S, Chowdhury S and Chatterjee P,
2020. Antimicrobial activity of garlic (Allium
sativum) and its potential use in fish preservation
and disease prevention. Int J Microbiol Res,
12(7): 1879-1883

Natarajan B, Paulsen BS and Korneliussen V, 2000.
An ethnopharmacological study from Kulu
district, Himachal Pradesh, India: traditional
knowledge compared with modern biological
science. Pharm Biol, 38(2): 129-138, doi:
10.1076/1388-0209(200004)3821-1FT129

Nazir N, Koul S, Qurishi MA, Najar MH and Zargar MI,
2011. Evaluation of antioxidant and
antimicrobial activities of Bergenin and its
derivatives obtained by chemoenzymatic
synthesis. Eur J Med Chem, 46(6): 2415-2420,
doi:  10.1016/j.ejmech.2011.03.025

Nazir N, Koul S, Qurishi MA, Taneja SC, Ahmad SF
et al., 2007. Immunomodulatory effect of
Bergenin and Norbergenin against adjuvant-
induced arthritis - A flow cytometric study. J
Ethnopharmacol, 112(2): 401-405, doi: 10.1016/
j.jep.2007.02.023

Nie D and Honn KV, 2002. Cyclooxygenase,
lipoxygenase and tumor angiogenesis. Cell Mol
Life Sci, 59(5): 799-807, doi:  10.1007/s00018-
002-8468-9

Panda H, 2002. Medicinal plants cultivation and their
uses. Asia Pacific Business Press Inc

Pandey AK, Kumar P, Singh P, Tripathi NN and Bajpai
VK, 2017. Essential oils: Sources of
antimicrobials and food preservatives. Front
Microbiol, 7: 2161, doi: 10.3389/
fmicb.2016.02161

Pradhan BK and Badola HK, 2008. Ethnomedicinal
plant use by Lepcha tribe of Dzongu valley,
bordering Khangchendzonga Biosphere Reserve,
in north Sikkim, India. J Ethnobiol
Ethnomed, 4(1): 22, doi: 10.1186/1746-4269-
4-22

Rai LK, Prasad P and Sharma E, 2000. Conservation

Uses of the golden herb Bergenia 151



threats to some important medicinal plants of the
Sikkim Himalaya. Biol Conserv, 93(1): 27-33,
doi: 10.1016/S0006-3207(99)00116-0

Rajkumar V, Guha G and Kumar RA, 2011. Anti-
neoplastic activities of Bergenia ciliata rhizome. 
J Pharm Res, 4(2): 443-445

Reddy UDC, Chawla AS, Deepak M, Singh D and
Handa SS, 1999. High pressure liquid
chromatographic determination of bergenin and
(+) - afzelechin from different parts of
Paashaanbhed (Bergenia ligulata
yeo). Phytochem Anal, 10(1): 44-47, doi:
1 0 . 1 0 0 2 / ( S I C I ) 1 0 9 9 - 1 5 6 5 ( 1 9 9 9 0 1 /
02)10:1<44::AID-PCA424>3.0.CO;2-4

Ruby KM, Chauhan R, Sharma S and Dwivedi J, 2012.
Polypharmacological activities of Bergenia
species. Int J Pharm Sci Rev Res, 13(1): 100-110

Satyavani K, Gurudeeban S, Manigandan V,
Rajamanickam E and Ramanathan T, 2015.
Chemical compositions of medicinal mangrove
species Acanthus ilicifolius,  Excoecaria
agallocha, Rhizophora apiculata and Rhizophora
mucronata. Curr Res Chem, 7(1): 1-8, doi:
10.3923/crc.2015.1.8

Schneider I and Bucar F, 2005. Lipoxygenase
inhibitors from natural plant sources. Part 1:
Medicinal plants with inhibitory activity on
arachidonate 5-lipoxygenase and 5-lipoxygenase
[sol] cyclooxygenase. Phytother Res, 19(2): 81-
102, doi: 10.1002/ptr.1603

Shah NC and Jain SK, 1988. Ethnomedico-botany of
the Kumaon Himalaya, India. Social
Pharmacol, 2(4): 359-380

Sharma I, Khan W, Parveen R, Alam M, Ahmad I et al.,
2017. Antiurolithiasis activity of bioactivity
guided fraction of Bergenia ligulata against
ethylene glycol induced renal calculi in

rat. Biomed Res Int, 2017: 1969525, doi:
10.1155/2017/1969525

Siddiq F, Fatima I, Malik A, Afza N, Iqbal L et al.,
2012. Biologically active Bergenin derivatives
from Bergenia stracheyi. Chem Biodivers, 9(1):
91-98, doi: 10.1002/cbdv.201100003

Singh DP, Srivastava SK, Govindarajan R and Rawat
AKS, 2007. High-performance liquid
chromatographic determination of Bergenin in
different Bergenia species. Acta Chromatogr,
19(19): 246-252

Singh N, Juyal V, Gupta AK, Gahlot M and Hariratan,
2009. Preliminary phytochemical investigation
of extract of root of Bergenia ligulata. J Pharm
Res, 2(9): 1444-1447

Tucci AP, Delle Monache F and Marini-Bettolo GB,
1969. The occurrence of (+) afzelechin in
Saxifraga ligulata  Wall.  Ann Ist Super
Sanita, 5(5): 555-556

Uddin G, Rauf A, Arfan M, Ali M, Qaisar M et al.,
2012. Preliminary phytochemical screening and
antioxidant activity of Bergenia caliata. Middle-
East J Sci Res, 11(8): 1140-1142

Walter NS, Bagai U and Kalia S, 2013. Antimalarial
activity of Bergenia ciliata (Haw.) Sternb. against
Plasmodium berghei. Parasitol Res, 112(9): 3123-
3128, doi:10.1007/s00436-013-3487-z

Wehmer L, 1948.The wealth of India. Raw Materials,
Vol. 1, CSIR, New Delhi, India

Wilson CL and Droby GG, 2000. Microbial Food
Contamination. CRC Press, Boca Raton, FL, USA,
pp 149-171, doi: 10.1201/9781420039030

Yadav RD, Alok S, Jain SK, Verma A, Mahor A et al.,
2011. Herbal plants used in the treatment of
urolithiasis: A review. Int J Pharm Sci Res, 2(6):
1412-1420, doi: 10.13040/IJPSR.0975-
8232.2(6).1412-20

Received – 28.09.2021, Accepted – 21.11.2021, Published – 01.12.2021
Section Editor: Prof. S. K. Das, Member, Editorial Board

152 Indian Journal of Animal Health,  Special Issue, December,  2021


