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INTRODUCTION

Medicinal plants are natural resource constituting one of the potential sources of bioactive chemical
entities for drug development. Traditional medicinal uses of plants offer valuable indication to such drug
development. It is estimated that about 60% of the world population and 80% of the population of
developing countries rely on traditional medicine for their primary health care needs.™

Most of green plants act for a reservoir of effective
chemo-therapeutants and can provide beneficial sources
of natural drugs, natural pesticides and bio fertilizers.
They have a long evolution of resistance against microbe
and fungus which has lead to alternative directions in
drug development. Extracts of the plants and secondary
metabolites are getting more importance as potential
sources for viral inhibitors during the recent decade.
Plant extracts have significant potential as antimicrobial
and antibacterial compounds against the various types of
microorganisms. Thus, they can be used in the various
treatments of infectious diseases caused by resistant
microbes.?

Antimicrobial activity can be defined as a collective term
for all active principles (agents) which inhibit the growth
of bacteria, prevent the formation of microbial colonies
and may destroy the microorganisms. In the field
of antimicrobial finishes, many common terms are used
including antibacterial, bactericidal, bacteriostatic,
fungicidal, fungi static and biostatic.?

Medicinal plants are known to produce certain types of
bioactive compounds and secondary metabolites which
can inhibit the growth of different microorganisms.
Extracts from of medicine plant have been known to
possess antimicrobial effects and used for the purpose of
food preservation and medicinal purposes. Considered as
time tested and comparatively safe both for human used
and for environment the herbal extracts have received
much attention as a source of new antibacterial drugs.®

Every plant possess specific characteristic according to
that it is used for the several treatments. In recent years,
noble metal nanoparticles have been the subject of
focused research due to their unique optical, electronic,

mechanical, magnetic and chemical properties that are
significantly different from those of bulk materials.
Among them Silver nanoparticles have been well
recognized For combating bacterial drug resistance
problems, biogenic silver nanoparticles can acts as
effective and alternative bacteriostatic agents.

The advantage of using plant materials in nanoparticles
synthesis is it does not need any elaborate processes such
as intracellular synthesis, compound purification steps
and the maintenance of microbial cell cultures.!

In this study of plant we have concentrate preparation of
nanoparticles of extracts of local variety of Eupatorium
adenophorum Sprenge which have been tested for the
antimicrobial activity on Gram-positive and Gram-
negative bacteria. Infectious diseases are caused by
pathogenic microorganisms, such as bacteria, viruses,
parasites or fungi. Diseases can spread, directly or
indirectly, from one person to another. Infectious
diseases are the second leading cause of death
worldwide. About one — fourth of all the medicines we
use, come from rainforest plants. However, scientific
have been conducted only to a limited extent with few
medicinal plants.”

The present study was aimed to search for newer, safer
and more potent antimicrobials components which may
accomplish our present need. Herbal medicines have
received much attention as a source of new antibacterial
drugs since they are considered as time tested and
comparatively safe for human. Medicinal plants are
known to produce certain phytochemicals which react
with other organisms in the environment, inhibiting
bacterial or fungal growth.

www.wjahr.com |  Volume5, Issue 2. 2021 |

ISO 9001:2015 Certified Journal | 127



Vipin et al.

World Journal of Advance Healthcare Research

Leaves and stems extracts of E. adenophorum reported to
exhibit antibacterial effect towards Salmonella
spp.,Bacillus subtilis, B. thurengiensis, Enterobacter
aerogenes, Salmonella paratyphi, Staphylococcus aureus,
Proteus mirabilis; and water solvent extract showed
antibacterial effect towards Peudomonas aeruginosa, E.
coli, S. aureus, Staphylococcus spp., Citrobacter frundii,
Proteus spp., Bacillus subtilis, Enterobacter aerogenes,
Salmonella spp., Salmonella paratyphi, Bacillus
thurengensis.!”)

Drug Profile

Eupatorium adenophorum Sprenge commonly known
as Crofton weed, Eupatory, Sticky snakeroot, White
thoroughwort and Mexican devil is an erect perennial
herbaceous shrub growing 1-2 m (3.3 or 6.6 ft) tall but
occasionally reaching up to 3 m high.*

Introduction of Sample
Sample Name- Eupatorium adenophorum Sprenge.

Figue: Eupatorium adenophorum Sprenge.

Main Constituents - Leaves of Eupatorium
adenophorum Sprenge

Uses
Fever
Cough
Cold

Scientific classification
Kingdom: Plantae

Clade: Tracheophytes
Clade: Angiosperms
Clade: Eudicots

Clade: Asterids

Order: Asterales

Family: Asteraceae
Genus: Ageratina
Species: E. adenophorum

Botanical name
Eupatorium adenophorum Spreng.

Synonyms

«  Ageratina adenophora (Spreng.) King & H.Rob
«  Eupatorium glandulosum Michx.

«  Eupatorium glandulosum Hort. ex Kunth

»  Eupatorium pasadenense Parish

Eupatorium adenophorum Spreng. Roots are yellow in
color and when damaged or broken emit a distinct like a
carrot smell. The leaves are oppositely arranged along
the stems and are borne on stalks (petioles) that are 6
to10 cm (2.4 t0 3.9 in) long by 3to 6 cm (1.2 to 2.4 in) in
width. The leaf are blades trowel-shaped, triangular,
diamond-shaped (rhomboid) or with bluntly or sharply
toothed margins and sharply pointed and mostly glabrous
tips while their stalks are often glandular pubescent.*
Seeds (12 mm long and 0.30.5 mm wide) are slender,
reddish-brown or blackish-brown in colour, and slightly
curved having 4-5 five slight ribs which run
longitudinally. Their bodies are glabrous topped with a
ring (pappus) of numerous whitish hairs (34 mm long),
which are readily shed." Eupatorium adenophorum
sprenge grows as weed in many places of the world. It is
a weed of railways, pastures, roadsides, disturbed sites,
fence lines, waste areas and warmer temperate regions,
riparian zones in subtropical and also found usually in
urban moisture spaces, open woodlands, forest margins
and rainforest clearings.****!

Distribution

Eupatorium adenophorum Spenge is native to Costa Rica
& Mexico. Central America but has naturalized in many
other parts of the world as an introduced species such as
Europe, Oceania and Asia.™ Initially, it been has grown
as an ornamental plant, but rapidly become invasive into
farmland and bushland worldwide. It was first found
introduced to Yunnan from the China-Burma border
around 1940 and then spread towards North & East
covering Tibet Provinces of China and Sichuan,
Guizhou, Guangxi.'>'® Its rapid spread is due in part to
its allelopathic competition with other plant species.™" It
is also a weed in Australia, where it was introduced to
Sydney in 1904. It has spread along the coastline of New
South Wales and southern Queensland.™ It has also
spread in Hawaii and the mainland United States, where
it is recognised as a weed in ten states of the Southwest.
It is rated a Class 4 Noxious Weed under the NSW
Noxious Weeds Act of 1993.'! It is known as an
invasive species in many tropical and subtropical
countries and is almost naturalised in south-western
USA, southern Europe, Australia, New Zealand, South
Africa, Spain, India, Philippine, Malaysia, Singapore,
Indonesia, Papua, New Guinea, Thailand, Burma,
Vietnam, Nepal, Pakistan, China, Pacific Islands and the
Canary Islands.?2!

Ethanomedicinal Significance

Different kinds of Eupatorium have been used in the
traditional system of medicine all over the world.
Eupatorium adenophorum sprenge has find therapeutic
applications and accredited for diverse medicinal
properties in traditional medicines as blood coagulant,
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antimicrobial, analgesic, antipyretic, antiseptic and
phenobarbitone induced sleep enhancer.?2?#1 The
whole plant's leaves and their shoots have traditionally
been used as folklore medicines in different parts of the
world. The juice of leaf is used to stop bleeding of cut
and wounds, forming clots. Root juice is usually used to
treat fever. The pure extracts (juice) of the leaf is poured
in the eye to treat insomnia. A decoction of the plant has
been recommended by the doctor to treat jaundice and
ulcers.'2*¥ Conventionally, decoction of leaves has been
applied on cut wounds to stop bleeding and used against
infection of gum and tooth ache.? A decoction of leaves
is given to cure stomach-ache and mostly used by the
tribal people of Meghalaya and Nagaland states of
India.?® Local populace of Kurseong and Darjeeling hill
region in the Eastern Himalayas, use leaves of the plant
for remedial purposes against oral and skin sores.
Traditional users of Darjeeling Himalaya prescribe the
shoots and young leaves of the plant against
dysentery.” In Nainital of Kumaun region of
Uttarakhand state in India, leaf juice is used in blood
coagulation. In Garhwal region of the state, leaf aste is
applied on cuts and wounds and paste mixed with
mustard oil is useful for ulcer. In Nepal, the leaf juice is
used as an antiseptic to treat cuts and wounds.”® In
Nigerian traditional medicine, is used to treat fever,
diabetes, and inflammation.” In India, the leaf of the
Eupatorium  adenophorum are pharmacologically
regarded as astringent, thermogenic & stimulant used in
folk medicine for its antimicrobial, blood coagulating,
analgesic, antipyretic and antiseptic properties.”

MATERIALS AND METHODS

Preparation of plant extract

Fresh leaves of Epatorium adenophorum sprenge were
collected from Ukhimath, Rudraprayag (Uttarakhand)
forest and Dehradun forest Uttarakhand, and washed
several times with water to remove the dust particles and
then air dried to remove the residual moisture. Then the
air dried leaves cursed and was exhaustively extracted by
hot percolation method (soxhalation) with different
solvents of increasing order of polarity, starting with a
highly nonpolar solvents viz, Petroleum ether followed
by Pet ether, Chloroform, Ethanol (95%) and
Water.[*+32

Procedure for extraction

Initially about 100 gm of powder was extracted with 250
ml of solvent (Ethanol, chloroform and Pet. Ether). The
extraction was continued until the solvent in the thimble
became clear. After complete extraction, the extract was
filtered and the solvent was distilled off using rotary
vacuum flash evaporator. The obtained residue was dried
in desiccators over anhydrous sodium sulphate. The
average yield, colour, odour and constituency were
recorded.

The left over mark was air dried at room temperature and
was similarly extracted with Petroleum ether,

Chloroform, Ethanol and Water respectively. All the
extracts were stored in a refrigerator for preliminary
phytochemical investigation and pharmacological
screening.

Development of Standardization Parameters for
Leaves of Eupatorium adenophorum Sprenge
Study of organoleptic characters-

«  Colour
«  Odour
e Taste

Study of Organoleptic Characters

The polyherbal formulation is studied for organoleptic
characters like color, odour and taste using the sensory
organs of ourbody.®* *4

Synthesis of Silver Nanoparticles

AgNO3 powder was dissolved in distilled water to
prepare 10 mM AgNO3 stock solution from which a
series of 1mM, 2mM, 3mM and 4mM AgNO3
solutions were prepared. The AgNO3 solutions were
mixed with the aqueous extract of Eupatorium
adenophorum Sprenge fresh leaves at a ratio of 1: 1 (v/v)
to a volume of 50 mL in a flask. The flask was wrapped
with an aluminium foil and was then heated in a water
bath at 60°C for 5 hours. Furthermore, the mixture was
stored in the refrigerator for the antibacterial activity test
and  further  analysed by  using UV-Vis
spectrophotometer.

Characterisation of silver nanoparticles

UV-visible spectra analysis (Shimadzu dual beam UV
1800) was performed at room temperature using
wavelength of 800-200nm. FTIR analysis performed
using Shimadzu i (Range 400-4000cm-1) for the
identification of the functional group present on surface
of the siller nanoparticles. X-ray Diffraction (XRD)
measurement was carried out using X-ray Diffractometer
instrument.

Why Silver Nanoparticle?

The extremely small size of nanoparticles means they
cxhibit enhanced or different properties when compared
with the bulk material. The extremely small size of
nanoparticles results in the particles having a large
surface area relative to their volume. In the case of silver
nanoparticles this allows them to easily interact with
other particles and increases their antibacterial
efficiency. This effect can be so great that one gram of
silver nanoparticles is all that is required to give
antibacterial properties to hundreds of square metres of
substrate material. In order to understand how silver
nanoparticles kill pathogens, an understanding of how
bacteria, viruses live and grow is required.®"
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Figure: UV Spectra of Silver nanoparticles of Eupatorium adenphorum springe.

Bacteria move from higher concentration to the surrounding lower

All bacteria use an enzyme as a form of chemical lung' in
order to metabolise oxygen. Silver ions cripple the
enzyme and stop the take up of oxygen. This effectively
suffocates any bacteria, killing it within 6 minutes and
leaving surrounding tissue or material unaffected.

Antimicrobial Activity

Agar well diffusion method

Agar diffusion refers to the movement of molecules
through the agar matrix that is formed by the gelling of
agar. The degree of the molecules movement related to
the concentration of the molecules. This phenomenon
forms the basis of the agar diffusion assay that is used to
determine the susceptibility or resistance of a bacterial
strain to an antibacterial agent. The antibiotic compound

concentration regions and form zone of inhibition by
inhibiting microbial colonies. This diffusion was the
basis of the agar diffusion assay.

A bacterial suspension is spread onto the surface of the
agar. Then different concentration of antimicrobial
compound is applied to a number of wells in the plate.
Then incubate the plate for 24-48 hrs after incubation
check the plate. If there is a clearing around the well,
then the bacteria have been adversely affected by the
compound. The size of the inhibition zone can be
measured and related to standards, in order to determine
whether the bacterial strain is sensitive to the
antibiotic.?®

RESULTS
Table 1: Physiochemical parameters values.
S.N. [Parameters \Value/ Inference
1. |Organoleptic Characters
a) [Colour Greenish
b) (Odour Characteristic
c) [Taste Astrigent
d) [Texture Smooth

Table 2: Antimicrobial Activity of Eupatorium adenophorum Sprenge (leaf) in Alcoholic extracts.

S No. | Bacteria strain Diameter of Zone of Inhibition (mm) Alcoholic extract
T a(20ul) | b(4oul) | c(60ul) | d(80ul) | Streptomycin(100ul)
1. E.coli 10 10 15 20 50
2. Bacillus 10 10 0 15 60
3. S. Typhii 0 20 20 25 40
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3) S.Typhi-Alc.E

1) E.coli-Alc.E 2) Bacillus-Alc.E

Figure: Antimicrobial potential of Alcoholic extracts of Eupatorium adenophorum Sprenge against three types of
microbial organisms.

Table 3: Antimicrobial Activity of Eupatorium adenophorum Sprenge (leaf) in Pet. ether extracts.

Diameter of Zone of Inhibition (mm) Pet. ether extract

S.No.| Bacteriastrain =54 " 001y | c(60ul) | d(8oul) | Streptomycin(100u)
1| Ecol 15 20 20 30 60
2. | Bacillus 0 15 0 20 50
3. [ S Typhii 10 20 30 15 60

1) E.colli-Pet Ether 2) Bacillus-Pet Ether 3) S.typhi-Pet Eher

Figure: Antimicrobial potential of Pet.ether extracts of Eupatorium adenophorum Sprenge against three types of
microbial organisms.

Table 4: Antimicrobial Activity Eupatorium adenophorum Sprenge (leaf) in Chloroform extracts.

S No. | Bacteria strain Diameter of Zone of Inhibition (mm) Chloroform extract
T a(20ul) | b(40ul) | c(60ul) | d(80ul) | Streptomycin(100pul)
1. E.coli 10 15 10 20 60
2. Bacillus 10 20 15 20 70
3. S. Typhii 10 20 0 30 50

1) E.coli- Chl.E 2) Bacillus-ChlL.E 3) S. Typhi-Chl.E

Figure: Antimicrobial potential of Chloroform extracts of Eupatorium adenophorum Sprenge against three types of
microbial organisms.
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Table 5: Antimicrobial Activity of Eupatorium adenophorum Sprenge (leaf) in Aqueous extracts.

S No. | Bacteria strain Diameter of Zone of Inhibition (mm) Aqueous extract
T a (20ul) | b (40ul) | c (60ul) | d (80ul) | Streptomycin(100ul)
1. E.coli 0 25 20 0 50
2. Bacillus 10 20 0 25 70
3. S. Typhii 15 0 30 30 60

1) E.colli- Aq 2) Baci

llus - Aq | 3) S.Typhi- Aq

Figure: Antimicrobial potential of Aqueous extracts of Eupatorium adenophorum Sprenge against three types of

microbial organisms.

Table 6: Antibacterial activity of Silver nanoparticles of Eu

patorium adenophorum Sprenge in Aqueous extracts.

S No. | Bacteria strain Diameter of Zone of Inhibition (mm) Silver Nanoparticles
T ImM | 2mM | 3mM | 4mM | Streptomycin(100ul)
1. E.coli 15 20 15 35 50
2. Bacillus 0 30 35 0 60
3. S. Typhii 15 30 0 40 70

1) E.colli

2) Bacillus

3) S.Typhi

Figure: Antimicrobial potential of Silver nanoparticles of Aqueous extracts of Eupatorium adenophorum

Sprenge against three types of microbial organisms.

DISCUSSIONS

The antibacterial studies were regulated on dried plant
extracts of E. adenphorum Spreng using Bacillus subtilis,
Escherichia coli, and S.typhi at concentration of
100pl/disc by agar well diffusion method. The
significant antibacterial activity was determined by
measuring the diameter of zone of inhibition and
compared with the standard drug streptomycin. The
Significant antimicrobial activity was determined by
measuring the diameter of Zone of Inhibition and
compared with the Standard drug Streptomycin. From the
data of Table No. 2 to 6, It was found that all the crude
extracts exhibited moderate to good antimicrobial
activity against the bacterial pathogens tested herein.

It was found that all the crude extracts (80pgm) exhibited
moderate to good antibacterial activity against the
bacterial pathogens tested herein and the petroleum ether

extract of E. adenophorum Spreng recorded largest zone
of inhibition (15, 20, 25 mm in diameter) against
B.subtilis, S.typhi and E. coli. Antimicrobial antibiotic
streptomycin (100ugm/) was found to be active against
all the bacteria tested herein. From the results of the
presented in Table the petroleum ether extracts exhibited
the lowest value against B. subtilis and the chloroform
extracts of E. adenophorum Spreng exhibited the lowest
value against E.coli.

CONCLUSION

In conclusion, The extracts (PE, Alc. & Aqueous)
produced better inhibitory activities but less when
compared to Standard drug against almost all three types
of micro organisms. But best results showed Silver
Nanoparticles of Aqueous extract of Eupatorium plant
species. It provides some Scientific basis for some of the
uses in Traditional medicine like treatment of boils and
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scabies and as antiseptic. Therefore, It was suggestd the
isolation and possible characterization of the active
constituent (s) from the extracts of this plant species as
possible Antimicrobial agents.

REFERENCES

1.

10.

11.

12.

13.

14.

Katinas L, Gutierrez DG, Grossi MA, Crisci JV.
Panorama de la Familia Asteraceae (= Compositae)
en la Repulblica Argentina. Bol Soc Argent Bot.,
2007; 42: 113-129.

Zardini EM. Etnobotanica de Compuestas
Argentinas Con Especial Referencia a su Uso
Farmacolégico (Primera parte). Acta Farma Bonaer,
1984; 3: 77-99.

Tripathi YC, Singh S. Prospecting Phytomedicinal
Diversity: Threats and Challenges. In: Recent
Progress in Medicinal Plants— Plant Bioactives in
Traditional Medicine (Majumdar, D.K., Govil JN,
Singh VK, Sharma RK Eds) USA: Studium Press
LLC, Houston, Texas, 2005; 9: 425-441.

Rondina R, Bandoni A, Coussio J. Plantas silvestres
argentinas con reconocidas propiedades medicinales
0 téxicas. OEA-CYTED:Buenos Aires (CD-ROM),
2003.

Sasikumar JM, Doss PA, Doss A. Antibacterial
Activity of Eupatorium glandulosum Leaves.
Fitoterapia. 2005; 70: 240-243.

Deciga Campos M, Rivero Cruz I, Arriaga Alba M,
Castafieda Corral G, Angeles Lopez GE, Navarrete
A, Mata R. Acute Toxicity and Mutagenic Activity
of Mexican Plants Used in Traditional Medicine. J
Ethnopharmacol, 2007; 110: 334-342.

Liu PY, Liu D, Li WH, Zhao T, Sauriol F, Gu YC,
Shi QW, Zhang ML. Chemical Constituents of
Plants from the Genus Eupatorium (1904-2014).
Chem Biodivers, 2015; 12: 1481-1515.

Zhang ML, Wu M, Zhang, JJ, Irwin D, Gu YC, Shi
QW. Chemical Constituents of Plants from the
Genus Eupatorium. Chemi Biodivers, 2008; 5: 40-
55.

Belter RK. Patent application title 20090100748:
Petroleum substitutes from the essential oils of
Eupatorium species, 2009.

King RM, Robinson H. The Genera of the
Eupatorieae (Asteraceae). Monographs in
Systematic Botany. Missouri Bot. Gard. 22 St.
Louis. Missouri Bot Gard, 1987; 22: 581.
Eupatorium adenophorum Spreng. Std Terms. in
GBIF Secretariat. GBIF Backbone Taxonomy.
Checklist dataset https://doi.org/10.15468/390mei
2017 accessed via GBIF.org on, 2018-05-25.

Zhou S, Tang C, Zhang X. The Damage Situation
and Control Countermeasures for Eupatorium
adenophorum in Sichuan Province. J Pratacult Sci.,
2004; 21: 24-26.

Duan H. Eupatorium adenophorum Spreng. Chin J
Weed Sci., 2003; 2: 36-38.

Sharma OP, Dawra RK, Kurade NP, Sharma PD. A
Review of the Toxicosis and Biological Properties

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

of the genus Eupatorium. Nature Toxins, 1998; 6: 1-
14,

Auld BA. The Distribution of Eupatorium
adenophorum Spreng on the Far North Coast of New
South Wales. J Proc R Soc New South Wales, 1969;
102: 159-161.

Lu ZJ, Ma KP. Spread of the Exotic Croftonweed
(Eupatorium adenophorum) across Southwest China
along Roads and Streams. Weed Sci., 2006; 54:
1068-1072.

Sang WG, Zhu L, Axmacher JC. Invasion Pattern of
Eupatorium adenophorum Spreng in Southern
China. Biol Invasions, 2010; 12: 1721-1730.

Baruah NC, Sarma JC, Sarma S, Sharma RP. Seed
Germination and Growth Inhibitory Cadinenes from
Eupatorium adenophorum Spreng. J Chem Ecol,
1994; 20: 1885-1892.

Wolff MA. Winning the war of Weeds: The
Essential Gardener's Guide to Weed Identification
and Control. Kenthurst, NSW: Kangaroo Press,
1999; 17.

Scher J. Federal Noxious Weed Disseminules of the
U.S.:An Interactive lIdentification Tool for Seeds
and Fruit of Plants on the United States Federal
Noxious Weed List. CDROM. Animal and Plant
Health Inspection Service (APHIS), United States
Department of Agriculture (USDA), 2005.

Cronk QCB, Fuller JL. Plant Invaders: The Threat to
Natural Ecosystems. London: Chapman & Hall,
1995.

Wang R, Wang YZ. Invasion Dynamics and
Potential Spread of the Invasive Alien Plant Species
Ageratina adenophora (Asteraceae) in China. Divers
Distrib, 2006; 12: 397-408.

Bardoli MJ, Shukla VS, Sharma RP. Absolute
Stereochemistry of The Insect Antifeedent
Cadinenes  from  Eupatorium  adenophorum.
Tetrahedron Lett., 1985; 26: 509-510.

Chopra RN, Nayar SL, Chopra IC. Glossary of
Indian Medicinal Plants. India: National Institute of
Science Communication, New Delhi, 2006.

Ansari S, Jain P, Tyagi RP, Joshi BC, Barar FSK.
Phytochemical and Pharmacological Studies of the
Aerial Parts of Eupatorium adenophorum L. Herba
Polonica, 1983; 29: 93-96.

Dahanukar SA, Kulkarni RA, Rege NN.
Pharmacology of Medicinal Plants and Natural
Products. Ind J Pharmacol, 2000; 32: S81-S118.
Kumar S. The Medicinal Plants of North-East India.
India: Scientific Publishers, 2002; 88.

Bantawa P, Rai R. Studies on Ethnomedicinal Plants
Used by Traditional Practitioners, Jhankri; Bijuwa
and Phedangma in Darjeeling Himalaya. Nat Prod
Rad, 2009; 8: 537-541.

Uprety Y, Poudel RC, Asselin H, Boon E. Plant
biodiversity and Ethnobotany Inside the Projected
Impact Area of the Upper Seti Hydropower Project,
Western Nepal. Environ Dev Sustain, 2011; 13: 463-
492.

www.wjahr.com |

Volume 5, Issue 2. 2021

ISO 9001:2015 Certified Journal |

133



Vipin et al. World Journal of Advance Healthcare Research

30. Awah FM, Uzoegwu PN, Ifeonu P, Oyugi JO,
Rutherford J, Yao X, Fehrmann F, Fowke KR, Eze
MO. Free Radical Scavenging Activity, Phenolic
Contents and Cytotoxicity of Selected Nigerian
Medicinal Plants. Food Chem, 2012; 131: 1279-
1286.

31. Ahluwalia V, Sisodia R, Walia S, Sati OP, Kular J,
Kumdu A. Chemical Analysis of Essential Oils of
Eupatorium adenophorum and Their Antimicrobial,
Antioxidant and Phytotoxic Properties. J Pest Sci.,
2014; 87: 341-349.

32. Yan QS, Yang J, Li HM, Cao AC, Chen QH, Wen
YQ, He L. Advances in the Studies on the Chemical
Components and Bioactivity of Eupatorium
adenophorum Spreng as a Intruding Species. J.
Beijing Normal Univ, 2006; 42: 70-73.

33. Li YM, Li ZY, Ye M. The Chemical Compositions
and their Bioactivities in the Different Parts of
Eupatorium adenophorum Spreng. J. Yunnan Agric
Univ, 2008; 23: 42-46.

34. He L, Hou J, Gan ML, Shi JG, Chantrapromma S,
Fun HK, Williams ID, Sung HHY. Cadinane
sesquiterpenes from the Leaves of Eupatorium
adenophorum. J Nat Prod, 2008; 71: 1485-1488.

35. Kurade NP, Jaitak V, Kaul VK, Sharma P. Chemical
Composition and Antibacterial Activity of Essential
Oils of Lantana camara, atum Houstonianum and
Eupatorium adenophorum. Pharm Biol, 2010; 48:
539-544.

36. Wei Y, Gao Y, Zhang K, Ito Y. Isolation of Caffeic
Acid from Eupatorium adenophorum Spreng by
High-Speed Countercurrent Chromatography and
Synthesis of Caffeic Acid-Intercalated Layered
Double Hydroxide. J Liq Chromatogr Relat Technol,
2010; 33: 837-845.

www.wjahr.com |  Volume 5, Issue 2. 2021 ISO 9001:2015 Certified Journal | 134



