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Abstract

Medicinal plant plays a crucial role in the socio-economic development and maintaining the human health and
culture. Naturally, plant-derivative drugs have an imperative position in both traditional and modern medicine.
Jharkhand is rich in biodiversity of medicinal plants. The forest area covers about 30.29% of the total area of
Jharkhand. The extensive use of such medicinal plants is nhowadays being adopted by almost all the developing and
developed countries as therapeutic purpose. It is used to heal various diseases and also prevents the ill effects of
synthetic drugs. The main objectives of this article are to identify selected native medicinal properties found in the
native forest of Jharkhand and maintain the plants under ex-situ conservation Park for socio-economic development
of the tribal which has been used for multipurpose curative applications and their value addition for different
diseases. In the current article a total of 41medicinal plants have been selected for study and documented to their
therapeutic use against various types of diseases frequently occurred in tribal dominating mining areas at coal capital
of the country located at CSIR-CIMFR, Dhanbad in Jharkhand state of India.

Keywords: - Ex-Situ conservation, medicinal plants, Terminalia arjuna, epilepsy, Therapeutic use, urinary
disorders.

Ozet

llag yapiminda kullamlan bitkiler, sosyo-ekonomik gelisme ve insan saghgmm ve Kkiiltiiriiniin
iyilestirilmesinde ¢ok 6nemli bir rol oynamaktadir. Dogal olarak, bitkilerden elde edilen ilaglarin kullanilmasi hem
geleneksel hem de modern eczacilikta kaginilmazdir. Jharkand, tibbi ila¢ yapiminda kullanilan bitkiler bakimimdan
yiksek bir bitki gesitliligine sahiptir. Ormanlar, Jharkand’in toplam alaninin %30.29’unu kaplamaktadir. Tedaviye
yonelik olarak bu tiir bitkilerin ilag yapiminda kullanilmasi gelismis ve gelismekte olan iilkelerin pek ¢ogu tarafindan
benimsenmektedir. Bu bitkilerden yapilan ilaglar hem g¢esitli hastaliklarin tedavisinde hem de sentetik ilaglarin
kullanimindan dogan yan etkilerin giderilmesinde kullanilmaktadir. Bu makalenin amaci; Jharkand ormanlarinda
bulunan ve ila¢ yapiminda kullanilan 6nceden belirlenmis dogal tiirleri tespit etmek, bu tiirleri bazi hastaliklara karsi
kullanarak degerlendiren asiretlerin Sosyo-ekonomik gelisimine katkida bulunmak i¢in koruma alanmi disinda
yetistirmek ve gelistirmektir. Bu ¢aligmada, 41 adet dogal tiir se¢ilmis ve Hindistan’in Jharkand eyaletine bagl
komiir igletmelerinin en yogun oldugu Dhanbad sehrinde, bu ilaglar1 kullanan agiretler iiyelerinin hastalik tedavisinde
kullanimlarinin dékiimii yapilmistir.

Anahtar Kelimeler: Alan-disi koruma, tibbi bitkiler, Terminalia arjuna, sara, tibbi kullanim, iiriner sistem
rahatsizliklari.
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Introduction

Nature has endowed India with rich in medicinal plant resources and its use for medicinal
treatments since remote past and the plant-based system continues to be included in a vital responsibility
in primary health care of 80% in terms of world’s population (Gupta, 2001). About 25% of prescribed
drugs in the world are originated from plants (Rates, 2001) and more than 3000 species of plants have
been reported to have anticancer properties (Graham et. al,). Shahin, et.al, (2008) has reviewed about 24
plants which have their antioxidant properties and are used as vegetables and could be source of dietary
antioxidant supplies, which is another emerging area of research.

Products and related drugs obtained from nature are used to treat almost 87% of all categorized
human diseases which includes immunological disorders, bacterial infection, and cancer (Newman and
Cragg, 2007). In West African countries still more than 70% of the people use traditional medicine
(Pousset, 1994) and about 80% of the populations living in developing nations rely on traditional plant-
based medicines for their primary health care needs (FAO, 2004).

Globally in China traditional medicine accounts for around 40% of all health care delivered. About
71% of the population in Chile and 40% in Colombia depend on traditional medicines. In India, 65% of
the populations in rural areas use medicinal plants to meet their primary health care needs. In case of
developed countries, the percentage of the population that has used such medicines at least once is 48% in
Australia, 31% in Belgium, 70% in Canada, 49% in France and 42% in the United States of America
(WHO, 2003).

There are over 1.5 million practitioners of traditional medicinal system using medicinal plants in
preventive, promotional and curative applications. It is estimated that there are over 7800 medicinal drug-
manufacturing units in India, which consume about 2000 tons of herbs annually (Verma and Singh 2008).
Indians consume plants based as medicinal plants maximum of 20.0 % which is followed by China (18.9
%), Vietnam (17.1 %), Sri Lanka (16.5 %) and Thailand (15.5 %). While nations such as the USA,
Australia, Indonesia and Malaysia have a high number of plant species, but their utilization as medicinal
plants are little. Australia has utilized only 7.8 % of its higher plant flora as medicinal plants and this
knowledge remains in Aboriginal communities (Gott, 2008).

India has one of the richest plants medical traditions in the world. Numerous of indigenous species
all over the world have through their massive connection with nature collected wide knowledge on
medicinal plants and their properties, that’s why they are used in treatment of various diseases (Grosvenor
et al., 1995; Asase et al., 2010; Maroyi, 2011). There are estimated to be around 25,000 effective plant-
based formulations, used in folk medicine and known to rural communities in India.

An herbal medicine is only the platform that provides a basis of treatment and cure for a wide range
of diseases and physiological conditions in traditional methods practiced such as Ayurveda, Unani, and
Siddha. Several authors has reported that numerous plant species are used by many ethnic groups for the
treatment of diverse ailments ranging from minor infections to skin diseases, asthma, malaria, dysentery,
and a horde of other indications (Dhar et al., 1968; Perumal and Ignacimuthu, 1998, 2000; Dahanukar et
al., 2000).

On the other hand India is one among the other major coal producer and ranked fourth in the world
and constitutes 493 coal mines, in which Jharkhand state comprised of 140 mines in 2016. The amount of
mine spoil generated during coal mining activities is typically > 2 to 3 times that of the coal produced
itself. Surface mining produced billion tons of spoil annually (Tripathi et. al 2014). Mining spoils possess
very harsh conditions for both plant and microbial growth (Singh et al., 2012). Mining operations result in
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severe landscape perturbations that cause major ecosystem damage (Singh et al., 2017) and irreparable
impacts to previous soil quality/nutrient cycling capability (Tripathi et al., 2016a). The land use changes
drastically change plant species composition and dominant life forms (Tripathi and Singh, 2009, 2012),
which in turn affect soils and soil processes (Singh et al., 1991a,Tripathi et al., 2009) and microbial
biomass (Singh et al., 1991b,Tripathi and Singh, 2013). Consequently there is great threat of survival of
plants due to mining (Tripathi et al., 2016b). The agro-ecology supports production of both agricultural
crop, natural medicinal plants and trees (Tripathi et al., 2015). Hence in this paper an attempt has been
made to conserve the most frequently used medicinal plant by the local villagers of mining areas and its
conservation in ex-situ conservation park at CSIR-CIMFR, Jharkhand, India.

In the world scenario various species of medicinal plants are used by number of countries which has
been shown in Table 1.

Tablel: Number of Medicinal plant species used by different nations.

S. Countr Medicinal Plants Total No of % of Flora Used as References

No. y Species Species In Flora Medicinal

1. India 7500 17 000 44 Shiva, 1996

2. China 11 146 27 100 41 Pei, 2001

3. North 2572 20 000 13 Moerman,1998
America

4, Mexico 2237 30 000 7 Toledo,1995

5. World 52885 297 000-510 000 10-18 Schippmann et al.,

2002

Materials and Methods
Study area

The ex-situ conservation park is located between latitude 23° 48" 57.20"" N and longitude 86 ° 25~
41.71"" E at CSIR-CIMFR, Dhanbad, Jharkhand, India. It is strategically situated in the Damodar basin of
eastern part of the country which is endowed with rich coal deposits and hosts several large mineral based
industries.

Dhanbad district is called Coal Capital of India due to abundance of coal mines operating
and one of the most polluted district with respect to air, water and land pollution resulting in spreading of
several diseases. Dhanbad has a population of 2,684,487. Males (1,405,956) constitute 53% of the
population and females (1,278,531) 47% (2011 Census Report). It has a sex ratio of 908. Dhanbad has an
average literacy rate of 80.78%, higher than the national average of 74.04% male literacy is 87.93% and
female literacy is 72.69%.

Climate

The climate that is dry tropical with a year divisible into three seasons, namely a cold winter
(December-February, a very hot summer (April-June) and a rainy season (July-September) (Tripathi et al.,
2012).The annual rainfall averages 1,376 mm, 80% of which occurs between late June and September.
The mean daily temperature within the annual cycle ranges from 10 to 28°C, while the mean daily
maximum ranges from 26-45°C (Singh et al., 1996a). The soil surface layer is 100-110 mm thick
consisting of grey brown to very pale brown sandy load, and clay loam with sub-angular blocky structure.
The bedrock is formed of medium to coarse grained sandstone, clay with ferruginous bands and
carbonaceous shales.
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Vegetation

The native typical mixed dry deciduous forest is dominated by tree species Palash (Butea
monosperma (Lamb.) Taub), Asan (Terminalia tomentosa Wight & Arn,) Sal (Shorea robusta Gaertn.)
and Shishum (Dalbergia sisoo Rujuta). The species such as Sidha (Lagerstromia parviflora Roxb.),
Gamhar (Gmelina arborea Roxb. ex Sm), Siris (Albizzia lebbeck L.Benth), Bahera (Terminalia belerica
(Gaertn.) Roxb.), Bel (Aegle marvelous L. Correa) etc. Semal (Bombax malabaricum DC), Khair (Acacia
catechu (L.f.) wild), Mahua (Madhuca indica G.F. Gmel), are found scattered in the forests. Salai
(Boswellia serrata Roxb. ex Colebr) one of the common species in dry mixed deciduous forests in other
parts of Jharkhand is almost absent here except a few poor specimens in Tundi Pahar. Good quality of
bamboo forests are found mixed with the miscellaneous forests.

Snakes of the poisonous varieties such as cobra and karait are fairly common and most frequently
even Dhaman snake can be seen. In the hilly areas an occasional python is met and various species of
harmless grass snakes are generally common in Dhanbad district.

The study was carried through out in planted in the year 2001 at ex-situ conservation Park. The
planted specimens were photographed as well as collected, pressed and dried in the field. The species
were identified by the Botanical Survey of India, Kolkata The local names of the plants were obtained
from the local habitant and documentation. The socio-interaction was carried out to know its therapeutic
uses form vaidyas and door to door survey was done. On the basis of this the various therapeutic uses of
selected medicinal plants has been identified.

Results

During the entire study period it was observed that a single plant has been used in curing of various
disorders. The list of medicinal plants uses and disorders was compiled and the number of plants used
against each category was estimated. The frequency of a single plant used for curing different number of
diseases was also calculated as shown in the Table 2.

Table 2: List of Identified Medicinal Plants under Ex-Situ Conservation Park

S.no  Local name Botanical Name Parts used Medicinal use
1. Ajwain Carum copticum Leaves and Reduces flatulence caused by beans when it is
(L.) C.B.CI, Seeds cooked with beans. Seeds used as a substitute for
cumin as well. It is known for supporting the
digestion.
2. Akwan Calotropis procera Roots, stem Used in cataract, tooth ache, face marks hair lice and
(Aiton) W.T. Aiton bark, latex, itching of head. It is used in treatment of epilepsy,
leaves and migraine, jaundice, dyspepsia, urinal problems,
flowers eczema, wounds, leprosy and scabies.
3. Arjun Terminalia arjuna Leaves, stem Used in menstrual discomfort, as a cardiotonic,
(Roxb.) Wight & and bark injury, blood disorders, obesity, urinary disorders
Arn. and ulcer or wound. Bark powder used as astringent
and diuretic properties.
4, Aswgandha Withania somnifera Seeds, Used as an adaptogen, diuretic, sedative, increases
(L.) Dunal Stems, male and female fertility along with inflammatory
Leaves, conditions.
Flowers and
roots
5. Bahera Terminalia bellerica  Fruits, Used in making hair-oils ailments. It is also the
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bel

Ber

Paan

Brahmi

Cactus

Chandan

Chitrak

Dhatura

Giloe

Gular

Gritkumari

Imli

Jamun

Kachnar

Kalmegh

Karanj

(Gaertn.) Roxb.
Aegle marmelos (L.)
Correa

Ziziphus

jujuba (Miller)

Piper betle (L.)

Bacopa  monnieri

(L.) Pennell

Opuntia ficus-indica
(L.) Mill

Santalum album L.

Plumbago zeylanica
L.

Datura stramonium
L.

Tinospora cordifolia
(Willd.) Miers

Ficus racemosa L.

Aloe
Burm.f.
Tamarindus
L.

vera (L))

indica

Syzygium  cumini

(L.) Skeels

Bauhinia variegata
L.

Andrographis
paniculata
(Burm.fil.) Nees
Pongamia pinnata
(L.) Pierre

Kernel, Bark
Leaf, bark
and fruit
Fruit  pulp
seed, leaves,
Bark and
flowers.
Leaves.
Whole herb
Fruit and
seeds.
Wood, oil.
Root, root
bark and
seeds
Leaves and
seeds
Leaves and
stem

Fruits and
leaves
leaves
Fruits,
Seeds,
Leaves and
Flowers
Leaf, Bark,
Seed and
Pulp
flower bark
flower root
and

Whole Plant
Fruits, bark,
leaf, dried
roots, seed
oil, and
flower.
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most important constituent of Ayurvedic
Triphala. Fruit chewed is believed to cure
cough, cold, asthma and hoarse voice.

Dysentery, stomachache, fistula, piles, hemorrhoids,
leucorrhea, mouth ulcers, swelling pimples and nose
bleeding.

In diarrhea, dysentery, ulcers, eye infections,
vomiting, coughing, and asthma and antifungal
effective in poultry suffering from diarrhoea and to
humans for indigestion.

Throat, infection, diphtheria, lymphadenopathy,
back pain, impotency, erectile dysfunction,
indigestion and constipation.

Antioxidant properties. Used as brain tonic, memory
enhancer and facilitates learning and used for curing
epilepsy and inflammations.

Use as anti-diabetic, anti-inflammatory, analgesic,
hypoglycemic, antiviral and anti-oxidant.
Preparations have been used to regulate weight,
blood sugar, increase fiber intake and facilitate
childbirth and are used in the treatment of asthma,
fatigue, liver injury.

Chronic bronchitis, gonorrhea and strongly aromatic
used in perfume.

Inflammation,  bronchitis, itching used in
rheumatism and ringworm. Roots used in improving
digestion.

Anti-asthmatic agent, asthma, gastric pains and
indigestion. It is used in burns, ulcers, sinus
infection, headaches, and sores.

Used in rheumatism, gout, dyspepsia, urinary,
diseases, liver tonic. Its watery extract is known as
Indian quinine.

Anti-diarrhoeal, antidiuretic, antitussive, anti-pyretic
and hypoglycemic activities.

Laxative, wound healing, skin burns and care. In
ulcer, hydrophobia, dysentery, diabetes and piles.
Used as digestive, carminative, laxative, expectorant
antioxidant, anti-inflammatory, antimicrobial, anti-
fungal and anti-viral activity.

In diabetes, anti-allergic, antioxidant, anti-viral, anti-
bacterial, anti cancer, anti inflammation and in
gastric ulcer.

In diarrhea, dysentery,
snakebite, ulcers, tumours,
tuberculosis and leprosy.
Immunosuppressive, blood purifier, anthelmintic,
astringent. It is used in fever, jaundice, cholera,
malaria, anemia, loss of appetite and dysentery.

Oil with citrus lemon fruit juice used in eczema,
ring-worm and scabies.

malaria, bleeding piles,
obesity, indigestion,
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22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38

Kathal
(Jackfruit)
Lemon Grass

Mandukaparni

Mehendi

Musli

Nagphani

Neem

Palas

Pather Chutt

Papita

Sissoo

Satavar

Sarpagandha

Satwan
(Chatim)
Tulsi

Sirish

Sitafal
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Artocarpus
heterophyllus Lam.
Cymbopogon
citratus (DC.) Stapf
Centella asiatica
(L.) Urb.

Lawsonia  inermis
L.(henna)
Chlorophytum
borivilianum
Santapau &
R.R.Fern.

Opuntia dillenii
(Ker Gawl.) Haw.

Azadirachta indica
A.Juss.

Butea monosperma
(Lam.) Taub.
Bryophyllum

calycinum Salisb.

Carica papaya L.

Dalbergia sisoo DC.

Asparagus
racemosus Willd
Rauwolfia
serpentina
Benth.ex Kurz
Alstonia  scholaris
(L) R. Br.

Ocimum  sanctum
Var.angustifolium
Benth.

Albizia lebbeck (L.)
Benth.

(L)

Annona squamosa L.

seeds  fruit
leaves

Aerial parts

Whole plant

Leaves, bark
and seeds
Tuberous
roots or
rhizome

Whole plant

Rhizome
leaves
barks
Seeds, gum,
leaves,
flower
bark
Leaf

and

and

Fruits, pulp,
seeds and
roots

Roots, seeds
and wood

Roots

Leaves,
Fruits
roots
Leaves and
bark

Leaves

and

Seeds,
leaves
roots
fruits Roots
Leaves
seeds
Bark

and

and

Fever, aging, anti-asthmatic, and
anticancer.

Beneficial in cough and cold, lemon oil is used as
aromatic oil and as insect repellent.

Antibacterial, anti-inflammatory, in treatment of
leprosy and epilepsy. Used for enhancing the
receptive capacity of mind in improving the power
of speech and poetic imagination.

Headache, itching and burning sensation, mental
disorder. Used for cosmetic purposes.

Effective in gonorrhea addition with menorrhagia,
leucorrhoea, piles and leucoderma. Sexual power
enhancers, dyspepsia aphrodisiac and anti-pyretic
properties, vaginal dryness and infertility.

Used in treatment of inflammation, constipation and
pneumonia.

antipyretic

Sedatives, analgesic, epilepsy and hypersensitive.

Used as purgative, diuretic anthelmintic, anti-
parasitic used against intestinal parasites and in
Haemorrhage.

Leaves prevent ulcer and treat acute inflammation. It
is rich in alkaloids, triterpenes, glyucosides,
flavonoids, steroids and lipids.

The juice for warts, corns, cancers of the uterus,
tumors, and thickened skin, syphilis, the tropical
infection, hemorrhoids, and to remove mineral
concretions in the urine; diuretic, to stimulate
lactation, labor, or abortion. Ripen fruit used as
rheumatism and alkalinizing the urine. Leaves
applied externally as an antiseptic or to heal burns or
scalds, or to the cervix to contract the uterus.

Oil obtained from the seeds is used to cure skin
diseases and leprosy.

Improves physical stamina and increases body
immunity.

High blood pressure, mental disorders, insomnia,
snake bites and hypertension.

Bark decoction in diarrhea and dysentery, milky sap
in skin disease.

In cold, cough & dysentery. It is likely to prove
prophylactic  against  negative  effects  of
environmental toxins and antibacterial properties.
Fungicidal, anti-carcinogenic, immune modulation
activities and regulation of cell proliferation.
Cholesterol lowering capacity.
In parasitic infections, spinal diseases, a powerful
astringent. In Ayurveda used as a good tonic;
enriches blood, as expectorant, increases muscular
strength, burning sensation, vomiting and destroy
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lice in hair. Seeds are powerful irritant of
conjunctiva.

39.  Raimuniya Lantana camara Whole plant, In Fever, cold and cough, rheumatism, asthma high
Var. aculeate (L.) leaves and blood pressure. Plants are given in the treatment
Moldenke. roots against tetanus, malaria and as a lotion for ulcers and
swellings.
40. Doob Cynodon dactylon Rhizome In diabetes control, wounds, dropsy, secondary
(L.) Pers. and leaves syphilis, diuretic, anti-emetic, dysentery and as
antioxidant.
41.  Drumstick Moringa  oleifera Leaves, Used as a purgative, antipyretic, and anti-
(Sahijan) Lam. seeds and inflammatory agent. Leaf juice or bark paste is used
bark as a drink for constipation and piles.
Discussion

In the term of the richness in traditional knowledge systems related to the use of plant species, India
is one of the leading countries in Asia. India is also known for its wealthy diversity of higher plant species
(about 17000 species) of which 7500 are known as medicinal plants having its aesthetic value (Shiva,
1996). Our study based on socio-economic survey of village following plants were conserved for day to
day use. The result of this study has been described in Table 2. The described plants has widely distributed
in Jharkhand state whose pharmaceutical values are not well documented to be used by the local people.

1. Ajwain (Carum copticum )

In the Unani medicinal system basically ajwain is used for enhancing body’s resistance (Dymock,
1893) and it is also effective in stomach disorders, amoebiasis and febrile conditions (Basu, 1933).
Maryam et. al, 2010 have studied and evaluated the antioxidant and antimutagenic properties from the
fruit extract of C. copticum. An experimental study reveals that oil of C. copticum is extremely effective
against Sitophilus oryzae (L.) and Tribolium castaneum (Herbst) beetles and offer a strong insecticidal
fumigant for stored product insects (Bibi, 2007).

2. Akwan (Calotropis procera)

In India, traditionally the secretion of C. procera root bark is used in the treatment of skin diseases,
enlargements of abdominal viscera and intestinal worms (Parrotta, 2001).Similarly (Kew, 1985) has
studied from the milky latex C. procera is useful in the treatment of cutaneous diseases such as
ringworm, syphilitic sores and leprosy in Senegal.

3. Arjun (Terminalia arjuna (Roxb.)

Terminalia arjuna (Roxb.) is used in the treatment of diverse human diseases such as blood
diseases, anemia, venereal and viral disease and to continue excellent healthiness. Beside this it has been
also used in the treatment of ulcers, fractures, hepatic and perform, excellent properties of
hypocholesterolemic, antibacterial, antimicrobial, anti-tumoral, antioxidant, anti-allergic and antifeedant,
anti-fertility and anti-HIV activities (Ram et.al., 1997; Bachaya et.al., 2009; and Phani et.al., 2013).

4. Aswagandha (Withania somnifera)

A pilot study have carried out during his clinical investigation they observed that root extract of
Withania somnifera performs better in improving sexual function in women(Swati, et al., 2015). A study
by Erlandsen et al (2012) focused on the adjuvant therapy against tumor cells, and effects on
hypersensitivity and inappropriate immune balance of the Withania somnifera.
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5. Bahera (Terminalia bellerica)

A number of authors have reported T. bellerica fruits are used in traditional medicine and
documented biological activities such as antimicrobial, antidiabetic, anti-oxidant anti-HIV and anti-
proliferative against cancer cell activities (Elizabeth 2005; Sabu 2009; Kaur 2005 and Valsaraj 1997).

6. Bel (Aegle marmelos)

A study revealed that leaf extracts of Aegle marmelos and its fractions have found fungicidal
activity against various clinical isolates of dermatophytic fungi and it drastically inhibits their growth
(Balakumar et al 2011).

7. Ber (Ziziphus jujuba)

According to Bown 1995; Duke and Ayensu 1985; Him-Che 1985, the dried fruits of Zyzyphus
Jujube posses various properties such as an anodyne, anticancer, pectoral, refrigerant, sedative, stomachic,
styptic and tonic and immune response enhancer.

8. Pan (Piper Betle)

The betel leaves (Piper Betle) are used in a household remedy for the treatment of inflammation in
the oral cavity (Satyavati et al 1987). Similarly various authors have also reported for anti-mutagenic, anti-
carcinogenic, antiplaque, anti-diabetic, anti-inflammatory and antibacterial bioactivities (Amonkar et al.,
1986; Padma et al., 1989; Arambewela et al., 2005; Mazura et al., 2007; Nalina and Rahim 2007; Hajare
etal., 2011).

9. Brahmi (Bacopa monniera)

A study reveals that, the alcoholic extract of Bacopa monniera has provided the ability,
consolidation and retention of memory in albino rats and noticed its effect on 3 newly acquired
behavioural responses, viz. active conditioned avoidance, Sidman continuous avoidance responses and
foot shock motivated brightness discrimination (Singh and Dhawan,1997).

10. Cactus (Opuntia ficus-indica)

Various authors have reported from different evidence obtained through an experimental study and
it suggested that cactus pear decline cholesterol levels in human blood and also alter low density
lipoprotein (LDL) composition (Stintzing and Carle 2005; Stintzing et al., 2001; Gurbachan and Felker
1998; Fernandez et al., 1992 and Frati 1992). In Mexico stems of prickly pear cactus have been
traditionally used to treat diabetes (Zou et al. 2005). Several authors have reported from experimental
evidences that reduction in cholesterol levels and modification in LDL composition in human blood was
found through cactus pear (Ennouri et al. 2006; Frati 992; Gurbachan and Felker 1998).

11. Chandan (Santalum album)

Chandan has been considered one of the most holy plant in India and often used to cool the body.
George and loana 2008 has tested sandalwood oil and found that during Rec assay it showed the properties
of anticarcinogenic, antiviral and bactericidal activity.
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12. Chitrak (Plumbago zeylanica).

Plumbago zeylanica Linn. is useful in the treatment of impotency (Gogte 2009), leprosy (Kirtikar
and Basur 2001), jaundice, migraine, urinary calculi, internal abscesses, insanity, seminal weakness,
vaginal discharge (Dev 2006) colic, cough, asthma, helminthiasis, elephantiasis, hepatospleenomagaly,
epilepsy, hysteria, nervous and rheumatic affections, obesity, indolent ulcer (Chatterjee and Chandra
2003).

13. Dhatura (Datura stramonium)

In the past D. stramonium has been used traditionally as an antiasthmatic, an anesthetic, an ointment
for burns or rheumatism, and as a psychoactive drug (Hightower 1979). It is used in the treatment of
asthma, burns, ulcers, sinus infection, headaches, sores (Mitchell and Ahmad, 2006). It has been observed
as a source of alkaloids production and used in both human and veterinary medicine (Kingsbury 1964). It
has been also reported for its various pharmacological properties such as an anaesthetic for setting bones,
whooping cough, muscle spasm, sciatica, in painful menstruation, treating bruises and wounds, skin
ulcers, hemorrhoids, asthma, and for rheumatism. (Satyavati et al., 1976).

14. Giloe (Tinospora cordifolia)

The whole, aqueous, standardized extracts of Tinospora cordifolia is used for diabetes, liver tonic
and Asparagus racemosus were found to be effective in increasing body immunity and provides protection
against a range of biological, physical and chemical stressors (Rege et.al, 1999). It has been also reported
that dry barks of T. cordifolia posses various pharmacological properties such as has anti-inflammatory
(Rai and Gupta, 1966; Pendse et al., 1977), anti-allergic (Nayampalli, 1986), anti-spasmodic, antipyretic
(Tkram et al., 1987) and anti-leprotic (Asthana et al., 2001).

15. Gular (Ficus glomerata)

The evidence based on the result and it reveals that ethanol extract of F. glomerata acts as a
powerful antioxidant and a possible radioprotector (Veerapur et.al, 2009). Similarly several co-authors
have also reported that the stem bark of F. racemosa is robustly effective in anti-diarrhoeal, antidiuretic,
antitussive, anti-pyretic and hypoglycemic activities (Mukherijee et.al, 1998; Ratnasooriya et.al, 2003;
Bhaskara et.al, 2003; Rao et.al, 2002; and Bhaskara et.al, 2002).

16. Gritkumari (Aloe vera)

It has been reported that A. vera various pharmacological properties and used in anti-inflammatory,
antiarthritis, antibacterial, antifungal, and hypoglycemic effects (Rosca-Casian et al., 2007). Additionally
it is also very supportive in controlling against alopecia disease as fungal infections. Similarly Fujita et al
(1976) have also reported the anti-microbial and anti-fungal properties of A. Vera. According to Cera et al
(1980) the gel of A.Vera is very useful in burning and effective against Pseudomonas seruginosa.

17. Imli (Tamarindus indica)

Several researchers have reported the Pharmacological properties of T. indica their extracts possess
antibacterial, antifungal (Pousset, 1989) properties and also used for cytotoxic (Kobayashi et al., 1996)
and gastrointestinal (Coutino-Rodriguez et al., 2001). A 2015 study carried out by Sundaram, m. s. et al
demonstrated the anti-arthritic efficiency of tamarind seed extract (TSE). TSE exhibited cartilage and
bone protecting nature by inhibiting the elevated activities of MMPs, HAase, exoglycosidases, cathepsins
and TRAP. A study reveals that the methanolic leaf extract of T. indica shows antibacterial activity
against Burkholderia pseudomallei (Muthu et al., 2005). Similar studied was also carried out in which T.
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indica have showed imperative antimicrobial activity against Klebsiella pneumonia from methanol and
acetone extracts. The antibacterial activity was done by agar disk diffusion method and the activity was
compared with standard antimicrobials Amikacin and Piperacillin (Vaghasiya and Chanda 2009).

18. Jamun (Schizygium cumini)

It has been reported world widely that the fruit of Syzygium cumini is used for curing various
ailments such as cough, diabetes, dysentery, inflammation and ringworm (Reynertson et al, 2005). S.
cumini is also used by traditional people in the treatment of diabetes, stomachic, and bronchitis (Ruan et
al, 2008; Jain et al, 2010).

19. Kachnar (Bauhinia variegata)

In India, B. variegata has been broadly used as a medicinal plant in Ayurveda, Unani, Homeopathy
and by the ethnic systems of medicines. It is whispered to use as anti-tumour, anti-microbial, anti-
inflammatory, anti-goitrogenic, hepatoprotective and haemagglutination properties (Mali et al., 2007). The
roots of Bauhinia variegata are used as antidote in snake poison (Reddy and Yadava, 2003).

20. Kalmegh (Andrographis paniculata)

Several authors have found the ethnopharmacological properties of A. paniculata during in vitro
and in vivo studies and illustrate for anti-hepatotoxic, anti-urothelial antihepato- toxic and anti-cold
(Caceres et al., 1997; Kapil et al., 1993: Sheeja and Kuttan 2006). In several studies it has also been
reported its anti-malarial properties (Najib et.al.1999; Siti et.al., 2002; Dua et.al., 2004; Misra et.al.,
1992).

21. Karanj (Pongamia pinnata)

During an experimental study the extract derived from the seeds and roots of Pongamia pinnata has
reduced pentobarbitone sleeping time, possibly by stimulation of the hepatic microsomal enzyme system
(Singh et.al, 1996b). Furthermore from the petroleum ether extract (PEE) of the roots improved
pentobarbitone sleeping time, probably due to CNS depression when it was experimented on albino rats
(Singh et.al, 1997).

22. Kathal (Atrocarpus heterophyllus)

In South- East Asia Artocarpus is used traditionally in the treatment of ulcers, abscess, and diarrhea.
It is also used to treat inflammation and malarial fever (Heyne, 1987; Perry, 1980). According to ICUC,
2003 report the extract is used to reduce fever and diarrhea. The roots are also used against skin diseases
and asthma (ICUC, 2003).

23. Lemon grass (Cymbopogon citratus)

Cymbopogon citratus is used as a sedative in Mexico (Tortoriello and Romero, 1992). The leaves
are also consumed as a sedative and analgesic purpose in Brazil (Hiruma- Lima et al., 2002) and Carlini et
al. (1986) have found that C. citratus is widely used traditionally as medicine for treating nervous
disturbances. Similarly the tea prepared from leaves is broadly used as an antiseptic, antifever,
antidyspeptic, carminative, tranquilizer and stomachic agent (Barbosa et al., 2008). Several studies reveal
that it is also used as anti-inflammatory, antiseptic, diuretic, neurobehavioral, antimicrobial, and
fungistatic (Carbajal et al., 1989; Francisco et al., 2011).
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24. Mandukpurni (Centella asiatica)

A small herb Centella asiatica is traditionally used in treating skin diseases and leprosy (Chopra et
al., 1956) at the same time as it is also showing the wound healing activity (Rosen et al. (1967) and
antiulcer activity (Yoshinori et al., 1982). The whole plant of C. asiatica is very helpful in improving
brain memory (Mukerji, 1953; Vaidyaratnam, 1994).

25. Mehendi (Lawsonia inermis)

The study was carried out on memory and behaviour mediated from petroleum ether extract of
Lawsonia inermis leaves showed that significant nootropic effect on the elevated plus maze and passive
shock avoidance paradigms. The extract also enhanced clonidine induced hypothermia and decreased
lithium induced head twitches. Thus it reveals that affects SHT and noradrenaline mediated behavior and
had no effect on haloperidol induced catalepsy, consequently showing no effect on dopamine mediated
behavior (lyer et.al, 1998).

26. Musli (Chlyorophytum borivilianum)

The authors investigated pharmacological properties of Chlorophytum borivilianum as carminative,
anti-pyretic, diuretic and astringent effects (Kirtikar and Basu, 1975). In addition Chlorophytum
borivilianum have also reported for its variety of pharmacological properties such as analgesic (Panda et
al., 2007), anti-inflammatory (Panda et al., 2011a), antipyretic (Panda et al., 2011b), hepato protective
(Sharma and Kumar, 2011), antimicrobial (Sriram et al., 2012), antioxidant (Kaur et al., 2010),
hypolipidemic (Visavadiya and Narasimhacharya, 2011) and antidiabetic (Mujeeb et al., 2009).

27. Nagphani (Opuntia dillenii)

The cladodes of O. dillenii have been observed for various properties such as antiviral (Ahmad, et
al., 1996), antigenotoxic (Zorgui, et al., 2009), anti-inflammatory and wound-healing (Galati et al., 2003).
Similarly Loro and Pérez-Santana (1999) have evaluated the analgesic and anti-inflammatory actions of
the genus Opuntia from the fruit extract of Opuntia dillenii.

28. Neem (Azadirchta indica)

It has been observed that leaves, seeds, roots, bark and the flowers of Azadirachta indica are used
for several ailments such as jaundice, stomach ulcers, leprosy, malaria and chicken pox (NRC 2011). QOil
from leaves and bark inhibits the growth of pathogenic bacteria especially Mycobacterium and
Streptococcus (Biswas et al., 2002).

29. Palas (Butea monosperma)

Butea monosperma is usually used in constipation, piles, diabetes, worms, and congested throat
(Kapoor 1990). The plant B. monosperma possess a numeral pharmacological properties such as
antifungal (Yadava and Tiwari, 2007), antimicrobial (Gurav et al., 2008), antidiabetic (Somani et al.,
2006), antihelmintic (Igbal et al., 2006), anti-inflammatory (Shahavi and Desai, 2008) and antidiarrheal
(Gunakkunru et al., 2005). Several researchers have also reported the various therapeutic uses of B.
monosperma as anti-inflammatory, antioxidative, chemopreventive and hepatoprotective (Sehrawat and
Sultana, 2006).
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30. Pather chutt (Bryophllum pinnatum)

Recently from in vitro study it was confirmed that B. pinnatum inhibits human myometrial
contractility it decreases the amplitude of spontaneous contraction while decreasing both the amplitude
and frequency of induced contraction (Gwehenberger et al., 2004). A number of pharmacological
properties of B. pinnatum were observed and used as analgesic in blennorrhoea, syphilis, jaundice,
candidiasis, dysmenorrhoea, external ulcers, burns and convulsions. B. pinnatum is also used to treat ear
infections, cough and dysentery (Akinpelu, 2000).

31. Papita (Carica papaya)

An agueous and ethanol extracts of Carica papaya has predominately effective in hepatoprotection
against carbon tetrachloride induced hepatotoxicity when it was evaluated in rats (Md and Zinnat 2010).
According to FAO, (1996) report medicinal plants such as Carica papaya, used in hypertension used in
Nigeria.

32. Sisoo (Delbergia sisso0)

Several authors have reported that an extract particularly from aerial parts of D. sissoo is used
significantly for antipyretic, analgesic, and estrogen-like activities (Sarg et al., 1999). It has also reported
its pharmacological properties in stimulation of new cell growth and tissue regeneration (Hajare et al.,
2001). Leaf Juice of D. sissoo is very effective in gonorrhoea (Rahman et al., 2008).

33. Satavar (Asperagus racemaosus)

Basically Asparagus racemosus is used by traditionally for various medicinal properties such as
emollient, cooling, nerve tonic, constipating, galactogogue, aphrodisiac, diuretic, rejuvenating,
carminative, immunostimulant, gastroprotective and antiseptic effects (Patel and Patel, 2013; Ravishankar
et al., 2012; Battu and Kumar, 2010). Several authors has also reported on different pharmacological
properties like memory enhancing activity (Ojha et al., 2010), phytoestrogen effects (Sharma et al., 1996),
adaptogenic effect (Rege et al., 1999), immunomodulatory effects (Diwanay et al., 2004), antidepressant
(Singh et al., 2009; Meena et al. 2011).

34. Sarpargandha (Roulfia serpentina)

In India Rauvolfia serpentine is an important medicinal plant. It has been broadly used for centuries
in treatment of hypertension, insomnia, anxiety and other disorders of central epilepsy (Ghani, 1998). It
has been also reported that it works effectively in mental disease, epilepsy, sleeplessness and numerous
other ailments (Ojha and Mishra, 1985). In India and Malaya-peninsula, the root of this plant has been
popular from ancient times and used as an antidote especially to insects and poisonous snhakes. It is also
used as febrifuge and stimulant to uterine contraction for insomnia and mainly for mental illness (Vakil,
1949).

35 Satwan (Alstonia scholaris)

Several researchers have reported that A. scholaris possess neuro-pharmacological (Bhattacharya et
al., 1979), anticancer (Jagetia and Baliga, 2006), bronchodilatory (Channa et al., 2005), antifertility (Gupta
et al., 2005). Khan (2003) reported that the crude methanolic extracts of the leaves, stem and root barks of
A. scholaris along with L. tetramera have broader spectrum of antibacterial activities. Deena and Thoppil
(2000) confirmed that some essential oil of L. camara is very effective against antibacterial and antifungal
activities.
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36. Tulsi (Ocimum sanctum)

Various researchers have studied the efficiency of Ocimum sanctum essential oil (EO) and its major
component, eugenol against the fungi causing biodeterioration of food stuffs during storage. They
illustrated that extract obtained from O. sanctum plant in the form EO and eugenol can be a safe
preservative against fungal infections (Ashok et al., 2010). In India traditionally use of Ocimum sanctum
has recognized for numeral properties such as rejuvenating, tonic, and vitalizing properties that enhances
their longevity and a healthy life, and also used for antiseptic, antiallergic, and anticancer (Reen et al.,
1996; Samuelsson 1999). According to FAO,(1996) report Ocimum basilicum is used to cure for typhoid
fever in Nigeria.

37. Sirish (Albizia lebbeck)

Several authors have reported the medicinal importance of A. lebbeck to treat snake bites. It is
effective in eye-troubles, used as astringent, expectorant and anthelmintic and also effective in piles and
diarrohea. Root bark is used for strengthening gums in the form of dental powder (Ch et al., 2006; Sastry
and Kavathekar, 1990). A studied has found noticeable inhibitory effect on paw edema shows that A.
lebbeck possesses a remarkable anti-inflammatory activity to treat various inflammatory diseases (Prakash
et. al, 2009). It also provides carbon sequestration benefit (Tripathi et al., 2015).

38. Sitafal (Annona squamosa)

During an experimental studied it has been found the potential of nanocrystalline palladium
nanoparticles production using acaricidal, insecticidal and larvicidal value of A. squamosa an aqueous peel
extract as the biomaterial for the first time. Their results open the possibility of green pathways to produce
palladium nanoparticles. A squamosa is broadly used as traditional medicine in different cultures. It is
used in the treatment of epilepsy, dysentery, cardiac problem, worm infection, constipation, hemorrhage,
antibacterial infection, dysuria, fever, and ulcer. It also possesses the properties such as antifertility,
antitumor and abortifacient (Selvaraj et. al., 2012).

39. Raimuniya/Putus (Lantana camara)

The study carried by Barreto et. al., (2010) and they found that ethanolic extracts of L. camara
leaves and roots exhibited for antimicrobial activity against Staphylococcus aureus, Proteus vulgaris,
Pseudomonas aeruginosa, Vibrio cholareae, Escherichia coli and two multi-resistant strains E. coli and S.
aureus.

40. Doob (Cynodon dactylon)

In India C. dactylon are usually used in controlling diabetes. Several researchers have also reported
the various therapeutic uses of C. dactylon for diabetes (Kirtikar and Basu, 1996),diuretic, anti-emetic,
purifying agent, in dysentery, as antioxidant and incredibly effective in hypolipidemic (Ahmed et al.,
1994; Shivalinge et al., 2009; Sadki et al., 2010; Saroja and Annapoorani 2012; Karthik Ravisankar, 2011;
and Rai et al., 2011).

41. Drumstick (Moringa oleifera)

It is reported that the seeds of Moringa oleifera is used as a purgative, antipyretic, and anti-
inflammatory agent (Varier 1997). M. oleifera works as an antioxidant in the presence of high amounts of
polyphenols (Fahey, 2005). Several authors have also reported that it is widely used by patients affected
from diabetes, hypertension, or HIV/AIDS (Dieye et al., 2008; Kasolo et al., 2010; Monera and Maponga,
2010). In many regions of African country an anti-microbial activity was also found against many
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pathogenic bacteria such as Staphylococcus aureus, Bacillus subtilis, Escherichia coli, and Pseudomonas
aeruginosa in dose dependent manner (Saadabi and Abu Zaid, 2011). A clinical study reports that the
leaves of M. oleifera considerably decrease blood glucose level in Wistar rats and Goto-Kakizaki (GK)
rats, modeled type 2 diabetes (Ndong et al., 2007). Similar study also revealed that the extract of M.
oleifera leaf is efficient in lowering blood sugar levels within 3 h after ingestion (Mittal et al., 2007).

According to Farnsworth, et al. (1985) World Health Organization (WHO) has estimated about
4000 million people of the world is dependent on traditional medicine. Additionally medicinal plants are
also rich in biologically active compounds and play a vital role in drug discovery. Solanki, (2010),
Wandre (2013), Patwardhan et al., (2010) and Shah et al., (2011) reported that the extracts of medicinal
plants are used in the treatment of various health problems against bacterial infections, ulcers, arthritis,
inflammatory respectively. It has become possible from drugs discovery that medicinal plants have also
led to the isolation of cocaine, codeine, digitoxin, and quinine including to morphine drugs and still they
are in use (Newman et al., 2000; Butler, 2004; Samuelsson, 2004). An experimental study reveals that
ethanolic extracts of aerial parts of Cynodon dactylon (L.) Pers contain anti-diabetic and anti-diarrhoeal
properties (Md et al., 2015).

Conclusion

In terms of importance of such medicinal plants opens the door for researchers in the various fields
of pharmacy. More researches are needed to identify the active compound and this will be helpful in
determining in proper utilization for personal and for industrial needs. Medicinal plants play an important
role in providing knowledge to the researchers in the field of ethno-botany and ethno-pharmacology, so
this article will attract the attention of ethno-botanists, phyto-chemists and pharmacologists for further
critical investigation of medicinal plants present in Ex-Situ Conservation Park in CSIR-CIMFR, Dhanbad
(Jharkhand), India. It has concluded that the above findings of medicinal plants, herbs, and shrubs are the
source of diversified flora. Some of the plants were found to have two-fold uses. Further extensive
ethnobotanical and ethnopharmacological study may lead to the discovery of bioactive compounds and
alkaloids for different diseases. In addition they must be conserved at any cost. Conservation of medicinal
plants can be done by extending cultivation of precious and valuable species on the basis of sustainable
utilization of biodiversity and carbon sequestration benefits. More emphasis should be given for the
implementation in conservation of such valuable medicinal plants.
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