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ABSTRACT

Diospyros montana Roxb. (F: Ebenaceae) commonly known as Ebony is a species of flowering tree native
to India and other countries. These plant part as a whole in used in treatment of several diseases in
particular, leaves and bark are used in folk medicine for the treatment of fish poison, anti-inflammatory,
anti cancer etc. This present investigation reviews the bioactivity of flavonoids, phenols, carbohydrates,
amino acids, protein, saponins, alkaloids, tannins, sterols, anthocyanin and anthraquinones, fixed oils
and fats, and their presence in various patts of Diospyros montana. The significant constituent such as
Diospyros, Isodiospyrin, Oleanolic acid, quercetin, 3-amyrin and kaempferol have been isolated from
various parts of the plant is discussed with a detailed description. The narrower approach indicates that
Diospyros montana possess various pharmacological activities like antiviral, anticancer, antitumor,
antimalarial, anthelmintic, prostaglandin synthesis inhibitory, anti-inflammatory, hypolipidemic, and
antileukemic agent and several other important medicinal properties. This review focus on
comprehensive and categorized information on the botany, traditional uses, phytochemistry and
pharmacological aspects of Diospyros montana which provide valuable information to researchers for
continuing further scientific work on this plant.
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1 Introduction

The traditional medicine based on plants rely a well relationship belonging to natural remedies and
diet, for the benefit of human kind [1]. Traditional medicines are used by about 60% of the Wotld’s
population. These are not only used for primary health cure just in rural areas of developing countries, but
also in developed countries as well as where modern medicines are predominantly used [2]. The plant based
traditional medicine is widespread in China, India, Japan, Pakistan, Sti L.anka and Thailand. Particulatly, the
Indian sub-continent has a very rich diversity of plant species and wide range of ecosystems. There are
about 17000 species of higher plants of which approximately 8000 species are considered to possess
medicinal values [3]. Ayurveda is the oldest medical system in the Indian sub-continent, it has reported
approximately 2000 medicinal plant species followed by Siddha and Unani [4]. It is reported that,
approximately 25% of drugs are derived from plants and many others are synthetic analogues built on
prototype compounds isolated from plant species [5]. The Indian Traditional Medicine is one of the oldest
systems and possess its own recognized traditional medicine (Ayurveda, Yoga, Unani, Homoeopathy and
Siddha,). Nowadays, these systems are used in basic treatment approach of all the pharmacological
modalities which include plants, animals, or mineral origin which has helped the pandemic crisis in the past.
Presently, some of the common Indian medicinal plants (Allium sativum L., Cinnamomum verum ]J.
Presl.,Curcuma longa L., Linum usitatissimum L., Nigella sativa L., Ocimum sanctum L., Phyllanthus
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emblica L., Piper nigrum L., Tinospora cordifolia (Willd.) Miers, Withania somnifera (L.) Dunal and
Zingiber officinale Roscoe) have been explored against COVID-19 [6].

Plants are used in traditional healing by different cultures and have a long history of ancestors
creating primitive medicine during their struggle against natural calamities and diseases. Medicinal plants
contain metabolites which are important sources of drugs against many diseases. Hence, people believe that
natural drugs are safer than synthetic ones [7]. Generally medicinal plants are rich source of antioxidant
compounds such as alkaloids, phenolics, quinones, flavonoids, coumarins and vitamins, which can decrease
the incidence of oxidative stress and associated diseases [8]. A majority of antioxidants are naturally present
in food and drinks. If they are consumed regularly and examined systematically it can prevent diseases like
cancer, heart disease and general sickness [9]. The use of medicinal plants has increased during COVID
pandemic and most of the respondents recommended medicinal plants to prevent COVID-19 [10].

The WHO (World Health Otrganization) estimates that around 85 — 90 % of the World’s
inhabitants consumed traditional medicines and also recommended the assessment of plants for
effectiveness against human diseases [11]. The traditional medicine is widespread around 80% in the world
and inhabitants are essentially utilized for primary health care [12]. Developing countries (Tanzania-60 %o,
Rwanda-70%, India-70%, and Benin-80%) and developed countries (Belgium-31%, USA-42%, France-
49%, and Canada-70%) use traditional medicine for primary health [13]. Renewed system of indigenous
medicine (Ayurvedha, Siddha and Unani) was originated in India. [14]. India has a wealthy natural heritage
resource with the points of view of safety, efficacy, and quality that will encourage to safeguard the use of
natural products in healthcare [15]. This tradition has survived for more than 3000 years, mainly using plant-
based drugs [16]. For many centuries, the use of medicinal plants has become a main part of daily life despite
the development in medical and pharmaceuticals research area [17].

All the available information of Diospyros montana Roxb was collected via electronic search (using
Pubmed, SciFinder, Scirus, Google Scholar, and Web of Science) and a library search for articles published
in peer-reviewed journals.

2  Ebenaceae Family

The Ebenaceae are a family of flowering plants and includes ebony and persimmon among 768
species. It is distributed across the tropical and warmer temperate regions of the world and most diverse in
the rainforests of Malaysia, India, tropical Africa and America. The Ebenaceae family approximately 500
species are trees and shrubs and 6 genera like Diospyros, Euclea, Onotheca, Royena, Rhaphidanthe, Maba,
and Tetraclis. The family has speciesof trees and bushes in two genera, Diospyros and Eunclea which are
widespread mostly in tropics and subtropics [18].

3  Diospyros genus

The genus Diospyros is comprised of about 500 species, distributed in the tropical and temperate
zone [19]. The Diospyros are commonly known as persimmon or ebony with more than 249 species is
economically most important and majority of Diospyros are native to the tropics [20]. This is growing in
subtropical and tropical areas of the China, India, Indonesia, and the Malay Peninsula. A number of
Diospyros species are reputed for their local herbal medicinal uses (Chinese herbal medicine, Tibetan
medicine and Ayurvedic medicine) [21]. Ethnopharmacologically various plant parts are formulated and
prescribed in the form of extracts and the decoctions for remedy of different diseases in many tribes. In
the treatment of asthma, abdominal pains, dysentry, leprosy, whopping cough, menstrual troubles and as
antibiotics several parts of this plant genus have been used since a long time [22].

4  Diospyros montana Roxb

Diospyros montana Roxb is one of the medicinally essential plant because all parts of Diospyros montana
possess excellent therapeutic value in traditional system of medicine. Diospyros montana economically useful
medicinal plant of Ebenaceae family [23]. This plant is a naturally occurring tree of deciduous forest and
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widely distributed throughout India and it receiving increased attention as it is used in Indian traditional
medicines (Ayurveda and Unani) [24]. The poisonous plants have many chemical constitutents. It is
poisonous used in vatious purposes i.e., weapons, in controlling pests and medicines on the basis its
constituent properties. Poisonous plants occur in great variety (higher plants and lower groups) in tropical
regions [23]. Diospyros montana contain various phytochemicals such as phenols, flavonoids, saponins,
terpenoids and reducing sugars and etc [25]. The literature also revealed that phytochemicals of this species
possesses some imperative significant pharmacological activities, used in the treatment of cough, ulcer, anti-
hypersensitive and snake bites [26,27]. This plant comprises an extensive variety of structurally varied

secondary metabolites and to support its traditional uses with scientific evidences.

5 Scientific classification

Kingdom : Plantae

Order : Ericales

Family : Ebenaceae
Genus : Diospyros
Species : Diospyros montana

Common Name: Dheki, Makrol, Bombay Ebony

Tamil : Karunthuvalisu, Vakanai, Vakkanatthi

English : Mountain persimmon, mottled ebony

Other Indian  : Bistendu, Jagalkanti, Manjakara, Bankini, Vakkanai, Malayakathitholi Manjakara,
Nanchimaram, Bali, Malayakathitholi.

5.1 Habitat

A small armed tree with slim stem and smoothbark dark grey, rough uneven. The leaves are alternate, ovate
to oblong or ovate to lanceolate, almost glabrous and flowers are creamy-white corolla with light brown
markings, axillary males in cymes of 3, female solitary. Fruit is drupe globose, green when young, yellow
when ripe and fall down to become dark brown colour. The plant blooming time is February-July.

5.2  Significance

The plant parts are naturally used by the ayurvedic practitioner in India to treat vatious ailments
such as fever, dysuria, gravel, neuralgia and etc. Particulatly crushed leaves used as fish poisonand bark
extract is significant anti-inflammatory, antipyretic and analgesic [23]. Diospyros montana has been accounted
to possess anthelmintic, anticancer, anti-inflammatory and etc. In Indian ethnomedicinal, this plant bark is
used in therapy of jaundice and gum and is prescribed intuberculosis while roots are used as an abortifacient
[28,18].

6 Phytochemical properties

Diospyros montana Roxb, the valuable plant is recognized medicinally potent based on the occurrence
of phytochemicals like as flavonoids, carbohydrates, steroids, and triterpenoid are intensely present in this
plant [29,30]. Eatlier studies revealed the presence of various phytochemicals in different solvent root
extracts and also evidenced by the GC-MS analysis revealed the presence of about 100 bioactive compounds
(Sitosterol, 9-Octadecenoic acid, 2- hydroxy-1-(hydroxymethyl) ethyl ester, Dibutyl phthalate,
Cyclopentasiloxane, 6-Octadecenoic acid, Heptadecane and Cyclohexasiloxane, dodecamethyl) [31]. The B3-
sitosterol is detected in Diospyros montana (leaves, stem bark, roots and seeds). It is an important plant sterol
present in Diospyros which is reported to possess anticancer and adaptogenic properties. The estimated
values are 651.99, 467.06, 447.14 and 323.87ug mL-! for leaves, stem bark, roots and seeds respectively.
Particularly richest source of 3-sitosterol occur in Diospyros montana leaves [32].
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7 Antioxidant properties

The different antioxidant mechanisms of Diospyros montana Roxb extract may be recognized to its
strong abilities as a scavenger of superoxide radical and other free radicals. These results exposed that the
leaves possess potent antioxidant activity presumably due to its substantial amount of polyphenolic and

flavonoids content of the extracts [18].
8 Isolation of biological compounds from various parts of Diospyros montana Roxb

There are two Pentacyclic triterpenes like as B-amyrin and oleanolic acid are isolated from the
leaves of Diospyros montana [33]. Diospytin derivative such as Diospyrin, 3’- methoxydiospyrin, diospyrin-
2’-(epoxy-3-methyl-butanoate), diospyrin-2’-(2-hydroxypropanoate), diospyrin-3’- (2-hydroxypropanoate)
and tetrahydrodiospyrin are isolated from heartwood and bark of Diospyros montana [22]. Five flavonol
glycosides  (quercetin ~ 3-O-2"-a-thamnopyranosyl-3"-a-  arabinopyranosyl-8-glucuronopyranoside,
kaempferol 3-O-2"-a-rhamnopyranosyl-3"-a- arabinopyranosyl-8-glucuronopyranoside, quercetin 3- O-3-
glucuronopyranoside, quercetin 3-O-8- rutinoside (rutin) kaempferol 3-O-B-rutinoside and quercetin) and
two naphthalene dimer glycosides (diospyrol 8,8'-di-O-6-B-apiofuranosyl-8- glucopyranoside, diospyrol 8-
O-(6-B-apiofuranosyl- B-glucopyranosyl)-8'-O-B-glucopyranoside), were isolated from the leaves of
Diospyros montana [19].Chemical constituents like a-amyrin, B-sitosterol, ursolic acid are isolated from fruit
pulp [34], diospyrinfrom stem bark and lupeol, iododiospyrin from wood of Diospyros montana |35]. Some
other numerous isolated biological molecules listed in the Table 1. Hence an effort was made to carry out
wide phytochemicals studies, chromatographic assessment and isolation of metabolites from the various
patts of Diospyros montana plant.

Table 1: Isolated compounds from Diospyros montana Roxb in various parts
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11

Bark

8-(5-Hydroxy-7-
methyl-1,4-
naphthoquinon-2-yl)-
7-methyl-4-
oxochromen-5-
carboxylic acid

Red crystals (R=H)
and its

ethyl ester (R=Et)

OH O

9098
Me O 0}
OMe COOR

[39,40]

12

Wood

3,5-O-Cyclodiospyrin

OH O

13

Leaves

Quercetin 3-0-2"-o-
rhamnopyranosyl-3"-
-
arabinopyranosyl-3-

glucuronopyranoside

14

Leaves

kaempferol 3-O-2"-a-
rhamnopyranosyl-3"-
o
arabinopyranosyl-§3-

glucuronopyranoside

[19]

DOI: 10.2147 /ext

Available online at Journals.aijr.org



https://journals.aijr.org/index.php/exr

17

Sujatha Venugopal and Venkatesan Alagesan, Extsv. Rev.; Vol. 2, Issue 1, pp: 11-19, 2022

15 | Leaves Oleanolic acid

16 | Leaves B-amyrin

di 3
Heartwood 1ospyrn

|
17 and Bark (- O_C_ﬁ_CH3 122]
hydroxypropanoate) 0

O‘ P
Heartwood . .
18 and Bark DlOSpyrln Me O‘ [22]
0]
Me
(@]

19 Heartwood diospyrin-2’-(epoxy-3- Me 0 Ve 2]
and Bark methyl-butanoate) 0 O—(IE—CH—C/— Me
Me

OH O
Heartwood diospytin-2’-(2-
20 22
and Bark hydroxypropanoate Me 9 C,)H 122]
OMe O—C—IC_ll—CHg

9 Discussion

The various parts of Diospyros montana Roxb have been used in the treatment of fever, dysentry,
pneumonia, hiccups, urinary stones, liver disorders, dysuria, gravel, puerperal fever, neuralgia and spider
bite poison [22]. The plant leaves and seeds extracts exhibited antibacterial activity. The bark extract used
as anti inflammatory, antipyretic and analgesic agent and alcoholic bark extract inhibited Ehtlich ascites
carcinoma in mice [41]. In addition, bark is recommended to use against jaundice and gum recommended
for use in tuberculosis. Its tender twigs and leaves are used as fodder [42] and crushed leaves also used to
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poison fish [43]. Its bitter are fruits with an unpleasant odour. They are venomous and applied on the
surface to boils [44]. Its wood is classified as a good fuel, moderately hard and is used for making small
furniture [22]. Indian traditional system of medicine mentioned the batk of Disspyros montana is used to
prevent delirium in high fever, fruits for cracks in sole of feet and roots as abortifacient [45]. Rakesh Kumar
et al., (2009) [40] screened the potential anti-filarial activity of fruit of Diospyros montana was found to possess
potential anti-filarial activity. Dzospyros montana heart wood methanolic extract exhibit significant antioxidant
activity. Twenty useful biological compounds were isolated from various parts of the plant.

10 Conclusion

This review show that Diospyros montana possess many biological activities but in concern to its
traditional uses researchers can still evaluate various pharmacological properties of this significant medicinal
plant. Phytochemical study of Dispyros montana indicated the presence of primary and secondary
metabolites in the plant. Multiple advantageous phytochemicals like a-amyrin, B-sitosterol, ursolic acid,
diospyrin, lupeol, iododiospyrin, oleanolic acid and B-amyrin, Diospyrin derivative, flavonol glycosides,
quercetin and kaempferol are isolated from the plant various parts. It is evident from the review that the
Diospyros montana possess enormous potent bio constituentswith abundant pharmacological properties. This
concludes that the plant shall serve as a significant source of potential drug and shall be useful for
researchers to evaluate its efficacy against various diseases studied by both 7 vifro and in vive methods which
shall be benefit to the health care of human -kind.
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