Journal of Survey in Fisheries Sciences 10(2S) 2073-2089 2023

A Review on The Pharmacological Properties and
Other Aspects of Parthenium Hysterophorus ( L.)

Abhismita Roy?!, Prashant Kumar?”
!Department of Botany, Kalinga University, Raipur, India
2Department of Bioinformatics, Kalinga University, Raipur, India
Corresponding Email: kumar.prashant@kalingauniversity.ac.in

Abstract

Parthenium hysterophorus is a pernicious weed across the globe. This weed grabs human interest for allergic
metastasis issues, dermatitis, and mutagenicity in humans and stock. However several recent studies have pointed out
novel uses of this notorious plant including several health benefits, like a cure for skin inflammation, rheumatic pain,
diarrhoea , tract infections, dysentery, protozoal infection and aches while it has also been used ethnobotanically. Its
potential as a nano-medicine is being disbursed with some preliminary success to this point. Removal of contaminating
heavy metals and industrial dyes, control of aquatic weeds, employment as a substrate for industrial catalyst
production, additives in Cattle manure for biogas production, as a biopesticide, as manure and compost area unit to
name a few of the myriad of other potentials. The active compounds behind some of these properties are summarized.
The aim of this critical review is to explore the beneficial aspects of P. hysterophorus which is otherwise an immense

nuisance.
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Introduction

Parthenium hysterophorus is an aggressive
omnipresent annual non woody weed with no
economic  importance unraveled until
currently. This erect, transient herb glorious
for its vigorous growth and high fecundity
particularly in hotter climates may be a native
of north-east North American country and is
endemic in  America. it's unremarkably
referred to as ‘altamisa’, carrot grass, bitter
weed, star weed, white top, wild herb, the
“Scourge of India” and congress grass ( Akter
& Zuberi, 2009) .

Taxonomy and Nomenclature
Domain: Eukaryota

Kingdom: Plantae

Phylum: Spermatophyta
Subphylum: Angiospermae
Class: Dicotyledonae

Order: Asterales

Family: Asteraceae

Genus: Parthenium

Species: hysterophorus L. .

Parthenium hysterophorus Linn is a much-
branched, short-lived (annual), upright (erect)
herbaceous plant that forms a basal rosette of
leaves during the early stage of growth. It
usually grows 0.5-1.5 m tall, but can
occasionally reach up to 2 m or more in
height. Mature stems are greenish and
longitudinally grooved, covered in small stiff
hairs (hirsute), and become much branched at
maturity. During the early stages of growth,
the simple, alternately disposed leaves have
petioles nearly 2 cm long and form a basal
rosette. The lower leaves are highly split and
quite broad (3—-30 cm long and 2—-12 cm wide)
(bi-pinnatifid or bi-pinnatisect).In
comparison to the lower leaves, the leaves on
the upper branches get smaller and have fewer
divisions. Short, stiff hairs that are near to the
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surface cover the undersides of the leaf
(appressed pubescent). At the tops of the
branches, a large number of tiny capitula are
clustered in terminal panicles.
Each capitulum is carried by a 1 to 8 mm long
pedicel. The ray florets on these flower heads
(4-5 mm across) measure 0.3—1 mm in length
and are white or cream in colour.
Additionally, they feature numerous (12-60)
little white tubular florets in the centre,
bordered by two rows of tiny bracts
(involucre). Light brown coloration develops
when seeds are ready to shed and are ripe.
Though it can happen at any time of the year,
the rainy seasons are when it happens most
frequently.  Each flower-head normally
produces five tiny "seeds" (achenes)
(capitulum). These 1.5-2.5 mm long achenes
are made up of two straw-colored papery
structures (r dead tube florets), a black seed
crowned with two or three tiny scales (a
pappus), and a flat bract.

Habitat

P. hysterophorus L. occurs in humid and sub-
humid tropics, typically favoring heavier
fertile soils, such as black, alkaline clay
loams, but is able to grow on a wide variety of
soil types from sea level up to 2400 m. Areas
receiving less than 500 mm of rainfall
annually are probably unsuitable, although
the weed has strong adaptive methods to
tolerate both moisture stress and saline
conditions (Parker and Shabbir, 2008-2013).
Although originally from the Caribbean,
Central, and South America., Parthenium
hysterophorus Linn has now naturalized
itself in a number of places, including the
Indian subcontinent, south-eastern Asia,
tropical and subtropical Australia, the eastern

United States, southern and eastern Africa,
Madagascar, and numerous warm-weathered
oceanic islands (Bashar et al, 2021) . This
exotic weed is believed to have been
introduced into  Asian countries  as
contaminant in PL 480 wheat (Public Law
480 passed in 1954 to grant food grains to
developing  countries  for  eliminating
starvation and malnutrition) from the USA in
the Fifties. Presently, this invasive weed is
wide rife in Asian countries (Singh et al.
2008). Roughly 2 million hectares of land in
the Asian countries are plagued with this non
woody menace (Dwivedi et al. 2009).

In the past century it has become one in all of
the world’s seven most devastating and
unsafe weeds. This pernicious weed is
commonly noticed on abandoned lands,
developing residential colonies round the
cities, railway tracks, roads, evacuation and
irrigation canals, etc. This weed grows
luxuriantly in established gardens, plantations
and vegetable crops. Because of its high
fecundity one plant will yield 10,000 to
15,000 viable seeds and these seeds will
disperse and germinate over massive areas.
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Fig., 1. Parthenium hysterophorus L. weed
However, this weed has also been observed to
have certain medicinal properties and can also
be used in a variety of ways to address a
multitude of human problems which will be
explored in this review.
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Biochemical Composition

Upon isolation and assessment of the active
molecules present in Parthenium
hysterophorus Linn., Sesquiterpene lactones,
which are toxic, were found in all of P.
hysterophorus's parts, including the trichomes
and pollen, according to chemical research
(SQL). According to Maishi et al. (1998), P.
hysterophorus  contains  parthenin, a
significant sesquiterpene lactone with a bitter
glycoside. Hysterin, ambrosin, flavonoids
such quercelagetin  3,7-dimethylether, 6-
hydroxyl kaempferol 3-0 arabinoglucoside,
and fumaric acid are further phytotoxic
substances or allelochemicals.

In every sample of the extracts from all the
parts, there were flavonoids, terpenoids,
alkaloids, and cardiac glycosides. A range of
86.69-320.17 mg propyl gallate equivalent
(PGE)/g and 55.47-253.84 mg PGE/g of total
phenol were discovered in floral and root
extracts, respectively (Kumar et al., 2013)
Vanillic acid, caffeic acid, p-coumaric acid,
anisic acid, p-anisic acid, chlorogenic acid,
ferulic acid, sitosterol, and a few unknown
alcohols are among the compounds found in
P-hydroxybenzo in (Fig. 2).

It is discovered that parthenin, hymenin, and
ambrosin are to blame for this weed's
dangerous function in posing health risks.
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Fig., 2 Sesquiterpene lactones isolated from P. hysterophorus (Patel, 2011)

Pharmacological Uses of Parthenium
hysterophorus

The concoction of P. hysterophorus has been
utilized in ancient drugs to treat fever,
diarrhoea,  medicine  disorders,  tract
infections, dysentery, protozoal infection and
as agent (Surib-Fakim et al. 1996).

Ethnobotanically, it's employed by some
tribes as a remedy for inflammation, eczema,
skin rashes, herpes, rheumatic pain, cold,
heart hassle and gynecologic ailments as well
as for addressing reproductive issues by some
local communities of Trinidad and Tobago (
Lans, 2006) Parthenium hysterophorus
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Linn. has been found to be pharmacologically
active as analgesic in muscular rheumatism,
therapeutic for neuralgy and as helminthic
(Maishi et al. 1998). This weed is thus a
promising remedy against a lot of diseases
and disorders. Parthenin, the foremost
constituent of the plant, exhibits important
medicinal attributes like antitumor properties
(Venkataiah et al. 2003). The alcoholic
extract of the flowers showed important
antineoplastic  activity and  parthenin
exhibited Cytotoxic properties against
Lymphocyte leukemia, HL-60 and HeLa
cancer cell lines (Das et al. 2007). Previously,
Ramos et al. (2002), (Kathpalia et al.,2022)
had established the anticancer potential of P.
hysterophorus extracts in vitro and in vivo
with positive ends up in terms of tumor size
reduction and overall survival of cell lines.
Water based extract of P. hysterophorus has
hypoglycemic activity against alloxan-
induced diabetic rats (Patel et al. 2008). So,
flower extract of this weed may be used for
developing drug for Diabetes Mellitus.
Parashar et al. (2009) observed the production
of silver nanoparticles by reducing silver ions
suspended in the solution of silver nitrate
complex employing the extract of P.
hysterophorus. This discovery will promote
this vesicant plant into a valuable weed for
nanotechnology-based industries in future.
Applications  of  such eco-friendly
nanoparticles in antiseptic, wound healing
and alternative medical and electronic
applications makes this methodology
probably exciting for the large-scale synthesis
of alternative nanomaterials.

i. Antimicrobial activity

The antimicrobial effectiveness of P.
hysterophorus has been reported by numerous

researchers for the following pathogens:
Escherichia coli (Madan et al., 2011), Bacillus
subtilis, Enterococcus spp. (Fazal et al.,
2011), Staphylococcus aureus (Barsagade
and Wagh, 2010), Pseudomonas aeruginosa
(Madan et al., 2011 ; Kumar et al., 2013;
Kumar et al.,2022 ). It is thought that tannins,
saponins, phenolic chemicals, essential oils,
and flavonoids are responsible for plants'
antibacterial  power  (Cowan,  1999).
Parthenium contains five terpenoids, volatile
oils, flavonoids, amino acids, sugars, and
phenolic compounds, which may contribute
to its antibacterial activity. The plant leaves
extracts tested for antimicrobial potential
showed varying degree of antimicrobial
activities against the test bacterial and yeasts
species. The antibacterial activities of the
ethyl acetate, acetone and chloroform extracts
compared favourably with these of two
standard antibiotics (Amphotericin B and
Ciprofloxacin) and have appeared to be broad
spectrum as its activities were independent on
gram reaction.

ii. Anti- oxidant effect of Parthenium
hysterophorus extracts

Dried flower and root samples were
sequentially extracted with non-polar and
polar solvents using Soxhlet apparatus. The
phytochemical screening was done using
standard chemical methods and thin layer
chromatography. Total phenolic content was
determined spectrophotometrically. Reducing
power and hydroxyl radical scavenging
activity assays were used to measure
antioxidant activity. Protection against
membrane damage was evaluated by
inhibition of lipid peroxidation (TBARS
assay) in rat kidney homogenate. Flavonoids,
terpenoids, alkaloids and cardiac glycosides
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were present in all the extract. The total
phenol contents in flower and root extracts
were found to be in the range 86.69-320.17
mg propyl gallate equivalent (PGE)/g and
55.47-253.84 mg PGE/g, respectively.
Comparatively better reducing power was
observed in hexane fractions of flower (0.405)
and root (0.282). Benzene extract of flower
and ethyl acetate fraction of root accounted
for appreciable hydroxyl radical scavenging
activity  (75-77%). Maximum protection
against membrane lipid peroxidative damage
among flower and root extracts was provided
by ethanol (55.26%) and ethyl acetate
(48.95%) fractions, respectively. Total
phenolic content showed positive correlations
with reducing power and lipid peroxidation
inhibition (LPOI) % in floral extracts as well
as with hydroxyl radical scavenging activity
and LPOI % in root extracts.

iii. Anti-Cancer

In this context, the present study was aimed to
synthesize silver nanoparticles (AgNPSs) using
the leaf extract of Parthenium hysterophorus
and to evaluate its anticancer activity. The
synthesized AgNPs were characterized by
UV-Vis, FTIR, XRD and TEM. . The
cytotoxic assay (MTT) of synthesized AgNPs
against HepG2 liver cancer cells showed
significant inhibition by reducing cell
viability below 50% at 53 pug/ml
concentration promising the anticancer effect.
The wound healing assay was performed to
confirm the proliferation of HepG2 cells and
the inhibition of growth observed at 50 pg/ml
concentration in the 24 h treatment of AgNPs
when compared with the control. It was
eventually concluded that the synthesized
AgNPs showed promising antibacterial and
anticancer activity against HepG2 liver cancer

cells by promoting the inhibition of cell
proliferation and migration on very low
concentrations. (Sivakumar)

iv. Anti — epilepsy

The antiepileptic activity of ethanolic extract
from the roots of Parthenium hysterophorus
L. on maximal electroshock (MES) or
pentylenetetrazole (PTZ) in male mice
examined in this study. The extract of
Parthenium hysterophorus L. (orally) was
administered in mice at the doses of 250 and
500 mg/kg. The Extract suppressed hind limb
tonic extensions (HLTE) induced by MES
and also exhibited protector effect in PTZ
induced seizures, at 500 mg/kg dose. Since
the ethanolic extract of Parthenium
hysterophorus delayed the occurrence of MES
and PTZ convulsions, it is concluded that it
interfere with gabaergic mechanism(s) to
exert their anticonvulsant effect (Muhammed
et al., 2013) . The levels of biogenic amines
such as dopamine, serotonin and nor-
adrenaline in the fore brain region were also
estimated and a significant level of restoration
was observed in the extract treated animals.
Significant results were observed in the
estimated parameters thereby justifying the
use of these medicinal plants in the treatment
of epilepsy (Karim et al., 2019) .

v. Spermicidal activity

The sperms of normal HF cattle in a frozen
state were recovered from a straw after
thowing and made

available  from  Animal Husbandry
Department, Kota. Only semen with normal
sperm morphology and

motility was used. Reduction in sperms
motility was observed after adding the plant
extract to semen and too it was dose and time
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dependent. It is recorded that with extract 1
(800 ppm) sperm motility has been reduced to
45% in 10 minutes. At 600 ppm, it was
reduced to 55%. At 400 and 200 ppm
concentration it was reduced to 63 and 75% in
10 minutes which is shown by Figure 1.
Extract 2 at 800 ppm concentration, depressed
sperm motility to 50% in 10 minutes. At 600
ppm concentration it reduces sperm motility
to 60% in 10 minutes. At 400 ppm
concentration sperm motility was decreased
to 72% and at 200 ppm concentration; it was
reduced to 78%. Both the extracts of P.
hysterophorus after 60 min showed a further
5-10% decrease in sperm motility. At 600,
400, 200 ppm concentration of above extract,
sperm motility was reduced to 40, 45 and
60%, respectively in 10 minutes Extract 4, at
highest concentration (800 ppm) reduced
sperm motility significantly to 20% in 10
minute. At 600, 400, 200 ppm concentration
of above extract, sperm motility was reduced
to 30, 40, 55%. (Madan et al, 2011)

The plant is also used as a tonic, analgesic,
antipyretic, antiperiodic, febrifuge and
emmenagogue in Mauritius, Rodrigues,
Mexico, Belize and Indiare. It is used for
venereal diseases in Cuba as well as for
menstrual pain and unspecified female
complaints (Surib- Fakim et al, 1996).

vi. Anti - inflammation

Oral administration 10, 20, 40 mg/kg of body
weight of P. hysterophorus extract led to
significant  anti-nociceptive and anti-
inflammatory effects against acetic acid
induced writhing in mice and carrageenan
induced paw edema in rats, respectively.
200mg/kg of body weight of fresh leaves
ethanolic extract exhibited high degree anti-
inflammatory in carrageenan induced paw

edemarats. 1, 2 mg/kg of body weight (Karim
et al, 2019; Arora et al ., 2022). Parthenolide
administration also produced anti-nociceptive
and anti-inflammatory effects. The anti-
inflammatory property may be due to an
inhibitor of cellular phospholipases, which
prevents release of arachidonic acid in
response to appropriate physiological stimuli
(Mohammed and Geelani, 2013).

iv. Anti Diabetic Activity

Arya et al, 2012 observed that the
administration of aqueous extract of P.
hysterophorus L. flower (100 mg/kg of body
weight) significantly decreased the serum
glucose level in normal and alloxan induced
diabetic rats Slightly decreased blood
glucose level was found in rats after oral
administration of fresh leaves extract .

v. Thrombolytic Activity

Crude methanolic extract of P. hysterophorus
has shown to have significant thrombolytic
effect comparable to standard thrombolytic
agent, Streptokinase (Al-mamun et al,
2010).Parthenolide and  some  other
metabolites were determined as the inhibitor
of human blood platelet function (Hewlett et
al, 1996). The Thrombolytic activity is a
possible relevant effect to migraine
prophylaxis through the inhibition of
serotonin released from platelet by platelet
aggregating agents: adenosine diphosphate,
adrenaline, sodium arachidonate, collagen,
and U46619 (Hewlett et al, 1996)
(Hepteinstall et al,1985).

vii. Anti HIV Properties

About 40% inhibition of reverse transcriptase
(RT) activity was observed in hexane fraction
in anti-HIV assay at 6.0 ug/ml concentration.
The study showed that phytochemicals
present in P. hysterophorus leaf have
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considerable potential as cytotoxic and
antioxidant agents with low to moderate anti-
HIV activity(Kumar et. al, 2013).

The P. hysterophorus extracts were evaluated
for antiretroviral activity by targeting HIV
reverse transcriptase (RT) enzyme using HIV-
RT kit (Roche). Anti-RT activity was
measured at two different concentrations (0.6
and 6.0 ug/mL). The extracts showed low
inhibition potential (<50%) against RT in
vitro (Figure 10). Some of the extracts (HX,
ET, and AQ) produced modest anti-RT
activity (about 23-40%). Nevirapine, the
standard anti-HIV drug, showed 99.67%
inhibitory activity (Kumar et al., 2013).
Lower anti-HIV-RT activity produced by P.
hysterophorus leaf extracts indicates that
phytoconstituents present in the crude extracts
do have antiviral potential at lower test
concentration. Since numerous chemical
moieties (with or without activity) are present
in crude extract, it might be possible that
isolation and purification of the active
ingredients from potential fractions (HX, ET,
AQ) and their bioactivity testing in the future
may provide further enhancement in anti-HIV
activity( Cos et al.,2004).

Other Beneficial Aspects

Role of Parthenium hysterophorus in
improving Crop Productivity

Parthenium hysterophorus’s natural
allelopathic tendencies can be customized to
increase crop production at lowest expenses
and to diminish the present dependence on
industrially manufactured agrochemicals that
harm the soil quality. The allelochemicals
might as well be utilised as herbicides,
pesticides, nematicides, fungicides and
phytohormone. Its Pest control ability has

been recorded in terms of ovicidal and anti-
fleedant effects (Datta and Saxena 2001). The
allelochemicals additionally offer defence
against phytophagic predators.

Upon studying the worth of a compost of P.
hysterophorus in 14 weeks it was found that it
increased its wetness level over gas,
phosphorus and potassium than NPK alone (
Kishor etal., 2010) .. This may also be applied
as organic manure (Gunaseelan 1998). Upon
using P. hysterophorus weed as manure for
maize and legume production, it was found
that the very best root and shoot biomass in
maize was obtained in 3% manure treatment,
that was considerably bigger than that
obtained within the management and admire
that obtained within the NPK chemical
treatments ( Javaid ,2008).

The impact of P. hysterophorus manure and
EM (effective microorganisms), a
biofertilizer, on wheat (Triticum aestivum L.)
cultivation was studied. Highest root biomass
was recorded in 3% Fresh manure-amended
treatment. Spike length, variety of grains per
spike and grain yield step by step raised by
increasing the amount of manure. There was
43-253% increase in grain yield over
management because of varied manure
treatments as compared with NPK fertilizers
(Javaid , 2010)) So, if approached properly,
this weed will certainly contribute to
agricultural progress.

Bioremediation of polluting Heavy Metals
and dyes using P. hysterophorus Linn.

Environmental pollution by heavy metals has
become a global nuisance. Nickel (I1) has
been reported in the effluents of silver
refineries, electroplating, metal base casting
and galvanic battery industries. At high
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levels, it can cause cancer of lungs, nose and
bone. Cost-efficient novel technologies or
absorbents are required for the treatment of
metal-contaminted wastewaters particularly
in developing countries like most Asian
nations . Lata et al. (2008) studied the sorption
capability of P. hysterophorus for the removal
of nickel from solution by variable parameters
like agitation time, Ni(ll) concentration,
adsorbent dose and pH scale (Lata et al., 2008
. Lata et al., 2007 ; Roy, 2022 a). The dried
biomass of P. hysterophorus is employed for
carbon preparation by mixing it with H2SO4
(1:1.5 wlv ratio) and keeping it at 120°C for
24 h, followed by rinsing and drying. This
treated Parthenium (SWC) may be a good,
simply accessible and low-priced adsorbent
for the removal of Ni(ll) from dilute solution(
Rao et al., 2006).

Cadmium (Cd) is widely employed in
electroplating, plastic producing, scientific
laboratory based processes and industries of
pigments and Cd/Ni batteries. However, it's
extraordinarily cyanogenic even in low
dosages and answerable for inflicting
nephrosis, high pressure level, bone deformity
and destruction of RBCs ( Roy, 2022 b) .
Owing to its bioaccumulation, Cd (1) is taken
into account as a priority waste matter by the
U.S. Environmental Protection Agency.
Ajmal et al. (2006) studied the potency of
dried powder of P. hysterophorus as associate
adsorbent for removing Cd(ll) from waste
water. Batch method was utilized for sorption
of Cd(Il) ions by dried and crushed mass of P.
hysterophorus. Atomic absorption
spectrophotometry (AAS) of the filtrate
showed that P. hysterophorus is a good
adsorbent over a good vary of initial Cd (1)
concentration. The utmost sorption of Cd(ll)

ions within the pH scale vary 3—4 was 99.7%.
The natural process studies showed eighty
two recovery of Cd(Il) from the adsorbent,
when 0.1 M HCI resolution was used as
effluent.

Cresol, a phenol by-product, is found in
effluents of organic compound, oil and metal
refineries, chemical and optical fibre
producing, ceramic and steel plants,
phenoplast producing industries, etc. This
cyanogenic effluent is thought to cause
abdomen tumours, corrode the eyes, skin and
metabolism tracts and have an effect on the
central systema nervosum, circulatory
system, lungs, excretory organ and liver, even
resulting in state of mind and death. Activated
charcoal obtained from P. hysterophorous by
chemical activation employing conc. H2S04
is a good sorbent. So as to check the adsorbent
effectuality of Parthenium-based activated
charcoal (PAC), it's compared with industrial
grade activated charcoal (AC).It is found to be
nearly as good as AC for removal of p-cresol
up to a level of 500 mg/I in solution ( Singh et
al., 2008) . AC is a costly activated charcoal
thus its regeneration is crucial. In distinction
to the present, PAC is cheap, simply
accessible and doesn't need regeneration and
therefore guarantees proper utilization in p-
cresol removal from industrial sewer water
(Singh et al. 2008).

The discharge of colored waste into streams
affects their aesthetic nature, reduces
chemical change and renders aquatic bodies
cyanogenic because of the metals and
chlorides in it. Adsorbents readied from P.
hysterophorus were tested to get rid of
Methylthioninium Chloride from a solution
during a batch reactor process. Dye sorption
capability  of  sulphuric  acid-treated
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Parthenium (SWC) and Phosphoric acid-
treated Parthenium (PWC) is compared
therewith commercially accessible activated
charcoal (AC). Most dye is sequestered by
AC; but, PWC and SWC additionally showed
important results and might be thought of as
potential adsorbents for Methylthioninium
chloride removal from dilute liquid solutions
(Lata et al. 2007). Going by these promising
findings, this weed may be exploited for
industrial pollution management.

Weed Management using P. hysterophorus
Linn.

Salvinia (Salvinia molesta Mitchell), Pistia
stratiotes also called Water Lettuce and water
hyacinth (Eichhornia crassipes) proliferate
fast in water bodies and deprive aquatic
creatures of Oxygen. Pandey (1994) studied
the impact of dried P. hysterophorus L. leaf
powder on these baleful weeds. The treatment
caused wilt and desiccation of above-water
components of those floating plants. With the
increasing concentration of P. hysterophorus
extracts, the seed germination and growth of
lovegrass (Eragrostis) minimized
considerably (Tefera, 2002).

Enzyme production using P. hysterophorus
Linn.

Xylanases are a group of enzymes involved in
the cleavage of Xylans. They have industrial
applications for biofuel, artificial sweetener,
animal feed production, baking and textile
business, clarification of fruit juices and
coffee production. ( Saini et al, 2014) Besides,
there has been an increasing interest in
xylanases for ecofriendly bleaching of pulp in
paper industries. P. hysterophorus has been
investigated for its potential as a useful source
of cheap xylanase ( Dwivedi et al., 2009).

They investigated xylanase production from a
mutant of genus Penicillium oxalicum in
submerged fermentation. A significantly
higher level of the Enzyme synthesis in
medium  containing P.  hysterophorus
confirms the practicableness of employing
this low cost resource as another carbon
supply to save lots of price of the enzyme
production method (Dwivedi et al. 2009).
Addition of P. hysterophorus L. in Manure
for Biogas Production

Given the global oil crisis, energy production
from biowastes by anaerobic digestion has
attracted huge interest. Upon mixing
Parthenium hysterophorus with cattle
manure at a tenth level and allowing digestion
anaerobically at ambient temperature in 3-I
batch digesters an important increase in
alkane series content was achieved. The
alkane series content of the gas varied
between sixty and seventieth (Gunaseelan
1987). Parthenium hysterophorus ought to be
seriously thought of as a substrate for the
assembly of biogas in India via anaerobic
digestion, considering the abundance of this
weed and huge numbers of livestock.

Animal wellbeing products from P.
hysterophorus L.

Parthenium hysterophorus L. may be
employed as a flea-repellent agent for dogs
(Maishi et al. 1998). This weed could be a
economical supply of potash, oxalic acids and
high-quality proteins (HQP) which might be
utilized in animal feed (Mane et al. 1986).

Discussion

Nearly all broad categories of management
ways have proved futile one by one to curb the
spread of P. hysterophorus. So, integrated
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approaches area unit secure to limit the
invasion of this weed and there is a need for
developing economically feasible protocols
for the utilization of its plant parts in human
welfare.

There is a requirement to encourage the
analysis on the employment potential of this
weed and to judge its effectuality on field
trials. The target of “control through
utilization” may be achieved through joint
efforts of researchers, farmers, governmental
and non-governmental agencies. the invention
of the uses of this weed additionally might
pave the means for indirect wipeout of the
weed. At present, although P. hysterophorus
is taken into account a weed, its novel uses are
being highlighted. Nanomedicine,
biopecticide, manure potential, agent for
bioremediation of cyanogenic metals and
dyes, herbicide, low cost substrate for
accelerator production and supply of biogas
area unit a number of the recently discovered
implications of P. hysterophorus L.

This weed is out there in four continents in
abundance. Its industrial process price is low
and nearly free from any environmental
hazards. The commercial utilization of P.
hysterophorus biomass as energy supply and
raw materials is important in the long run, as
fossil fuels are limited. Likewise, its use as
manure and chemical may be appreciated
since there is substantial evidence of the
issues posed by chemicals. A detailed
investigation and assessment of the
compounds in P. hysterophorus is needed to
decode its properties and put it into use.
Acknowledgements

The author would like to express her gratitude
to Dr Deepa Biswas, Head of the Department,
for her support and Dr. Abhishek Kumar

Pandey, Dr. Faiz Bux, from Department of
Botany, Kalinga University for their support
in the review of the work and valuable,
constructive  suggestions  during  the
development of this work. The author would
also like to thank the administration of the
Kalinga University, Naya Raipur,
Chhattisgarh, India for encouraging scientific
endeavor at all levels.

References

1. Ajmal M, Rao RAK, Ahmad R, Khan
MA.  Adsorption  studies on
Parthenium hysterophorous weed:
removal and recovery of Cd(Il) from
wastewater. J Haz Mat B.
2006;135:242-248.
doi: 10.1016/j.jhazmat.2005.11.054.
[PubMed] [CrossRef] [Google
Scholar]

2. Akter A, Zuberi MI. Invasive alien
species in Northern Bangladesh:
identification, inventory and impacts.
Int J Biodivers Conserv.
2009;15:129-134. [Gooqgle Scholar]

3. Apurva P, Sinha SK, Thakur PC.
Composting an obnoxious weed,
Parthenium hysterophorus L., with
the help of a millipede, Harpaphe
haydeniana. Asian J Exp Biol Sci.
2010;1:337-343. [Google Scholar]

4. Belz RG, Reinhardt CF, Foxcroft LC,
Hurle K. Residue allelopathy in
Parthenium hysterophorus L.—does
parthenin play a leading role? Crop
Prot. 2007;26:237-245.
doi: 10.1016/j.cropro.2005.06.009.
[CrossRef] [Google Scholar]

5. Chhabra BR, Kohli JC, Dhillon RS
(1999) Three ambrosanolides from

2082


https://en.wikipedia.org/wiki/Carl_Linnaeus
https://pubmed.ncbi.nlm.nih.gov/16387435
https://doi.org/10.1016%2Fj.jhazmat.2005.11.054
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat+B&title=Adsorption+studies+on+Parthenium+hysterophorous+weed:+removal+and+recovery+of+Cd(II)+from+wastewater&author=M+Ajmal&author=RAK+Rao&author=R+Ahmad&author=MA+Khan&volume=135&publication_year=2006&pages=242-248&doi=10.1016/j.jhazmat.2005.11.054&
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat+B&title=Adsorption+studies+on+Parthenium+hysterophorous+weed:+removal+and+recovery+of+Cd(II)+from+wastewater&author=M+Ajmal&author=RAK+Rao&author=R+Ahmad&author=MA+Khan&volume=135&publication_year=2006&pages=242-248&doi=10.1016/j.jhazmat.2005.11.054&
https://scholar.google.com/scholar_lookup?journal=Int+J+Biodivers+Conserv&title=Invasive+alien+species+in+Northern+Bangladesh:+identification,+inventory+and+impacts&author=A+Akter&author=MI+Zuberi&volume=15&publication_year=2009&pages=129-134&
https://scholar.google.com/scholar_lookup?journal=Asian+J+Exp+Biol+Sci&title=Composting+an+obnoxious+weed,+Parthenium+hysterophorus+L.,+with+the+help+of+a+millipede,+Harpaphe+haydeniana&author=P+Apurva&author=SK+Sinha&author=PC+Thakur&volume=1&publication_year=2010&pages=337-343&
https://doi.org/10.1016%2Fj.cropro.2005.06.009
https://scholar.google.com/scholar_lookup?journal=Crop+Prot&title=Residue+allelopathy+in+Parthenium+hysterophorus+L.%E2%80%94does+parthenin+play+a+leading+role?&author=RG+Belz&author=CF+Reinhardt&author=LC+Foxcroft&author=K+Hurle&volume=26&publication_year=2007&pages=237-245&doi=10.1016/j.cropro.2005.06.009&

Journal of Survey in Fisheries Sciences

10(2S) 2073-2089

2023

10.

Parthenium hysterophorus.
Phytochemistry 52:1331-1334

Das B, Reddy VS, Krishnaiah M,
Sharma AVS, Ravi Kumar K, Rao JV,
Sridhar V. Acetylated
pseudoguaianolides from Parthenium
hysterophorus and their cytotoxic
activity. Phytochemistry.
2007;68:2029-2034.

doi: 10.1016/j.phytochem.2007.05.00
2. [PubMed] [CrossRef] [Google
Scholar]

Datta S, Saxena DB. Pesticidal
properties of parthenin  (from
Parthenium  hysterophorus) and
related compounds. Pest Manag Sci.
2001;57:95-101. doi: 10.1002/1526-
4998(200101)57:1<95::AID-
PS248>3.0.CO;2-J. [PubMed]
[CrossRef] [Google Scholar]

De La Fuente JR, Novara L, Alarcon
SR, Diaz OJ, Uriburu ML, Sosa VE.
Chemotaxonomy of Parthenium: P.
hysterophorus—P. glomeratum.
Phytochemistry. 1997;45:1185-1188.
doi: 10.1016/S0031-9422(97)00086-
1. [CrossRef] [Google Scholar]
Dhileepan K, Strathie L. Parthenium
hysterophorus L. (Asteraceae) In:
Muniappan R, Reddy DVR, Raman A,
editors. Biological control of tropical
weeds using arthropods. UK:
Cambridge University Press; 2009.
pp. 272-316. [Google Scholar]
Dhileepan K. Biological control of
Parthenium (Parthenium
Hysterophorus) in Australian
rangeland translates to improved grass
production. Weed Sci. 2007;55:497—

11.

12.

13.

14.

15.

501. doi: 10.1614/WS-07-045.1.
[CrossRef] [Google Scholar]
Dhileepan K. Current status of the
stem-boring  weevil  Listronotus
setosipennis (Coleoptera:
Curculionidae) introduced against the
weed Parthenium  hysterophorus
(Asteraceae) in Australia. Biocontrol
Sci Technol. 2003;13:3-12.
doi: 10.1080/0958315021000054340.
[CrossRef] [Google Scholar]
Dhileepan K. Seasonal variation in the
effectiveness of the leaf-feeding
beetle  Zygogramma  bicolorata
(Coleoptera:  Chrysomelidae) and
stem-galling moth Epiblema
strenuana (Lepidoptera: Tortricidae)
as biocontrol agents on the weed
Parthenium hysterophorus
(Asteraceae) Bull Entomol Res.
2003;93:393-401.

doi: 10.1079/BER2003255.

[PubMed] [CrossRef] [Google
Scholar]
Dwivedi P, Vivekanand V, Ganguly

R, Singh RP. Parthenium sp. as a plant
biomass for the production of
alkalitolerant xylanase from mutant
Penicillium oxalicum SAUg-3.510 in
submerged fermentation. Biomass
Energy. 2009;33:581-588.
doi: 10.1016/j.biombioe.2008.09.001.
[CrossRef] [Google Scholar]

Evans H. Parthenium hysterophorus:
a review of its weed status and the
possibilities for biological control.
Biocontrol News Inf. 1997;18:389—
398. [Google Scholar]

Fauzi MT, Tomley J, Dart PJ, Ogle
HJ, Adkins SW. The Rust Puccinia

2083


https://pubmed.ncbi.nlm.nih.gov/17570445
https://doi.org/10.1016%2Fj.phytochem.2007.05.002
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Acetylated+pseudoguaianolides+from+Parthenium+hysterophorus+and+their+cytotoxic+activity&author=B+Das&author=VS+Reddy&author=M+Krishnaiah&author=AVS+Sharma&author=K+Ravi+Kumar&volume=68&publication_year=2007&pages=2029-2034&pmid=17570445&doi=10.1016/j.phytochem.2007.05.002&
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Acetylated+pseudoguaianolides+from+Parthenium+hysterophorus+and+their+cytotoxic+activity&author=B+Das&author=VS+Reddy&author=M+Krishnaiah&author=AVS+Sharma&author=K+Ravi+Kumar&volume=68&publication_year=2007&pages=2029-2034&pmid=17570445&doi=10.1016/j.phytochem.2007.05.002&
https://pubmed.ncbi.nlm.nih.gov/11455638
https://doi.org/10.1002%2F1526-4998(200101)57%3A1%3C95%3A%3AAID-PS248%3E3.0.CO%3B2-J
https://scholar.google.com/scholar_lookup?journal=Pest+Manag+Sci&title=Pesticidal+properties+of+parthenin+(from+Parthenium+hysterophorus)+and+related+compounds&author=S+Datta&author=DB+Saxena&volume=57&publication_year=2001&pages=95-101&pmid=11455638&doi=10.1002/1526-4998(200101)57:1%3c95::AID-PS248%3e3.0.CO;2-J&
https://doi.org/10.1016%2FS0031-9422(97)00086-1
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Chemotaxonomy+of+Parthenium:+P.+hysterophorus%E2%80%93P.+glomeratum&author=JR+De+La+Fuente&author=L+Novara&author=SR+Alarcon&author=OJ+Diaz&author=ML+Uriburu&volume=45&publication_year=1997&pages=1185-1188&doi=10.1016/S0031-9422(97)00086-1&
https://scholar.google.com/scholar_lookup?title=Biological+control+of+tropical+weeds+using+arthropods&author=K+Dhileepan&author=L+Strathie&publication_year=2009&
https://doi.org/10.1614%2FWS-07-045.1
https://scholar.google.com/scholar_lookup?journal=Weed+Sci&title=Biological+control+of+Parthenium+(Parthenium+Hysterophorus)+in+Australian+rangeland+translates+to+improved+grass+production&author=K+Dhileepan&volume=55&publication_year=2007&pages=497-501&doi=10.1614/WS-07-045.1&
https://doi.org/10.1080%2F0958315021000054340
https://scholar.google.com/scholar_lookup?journal=Biocontrol+Sci+Technol&title=Current+status+of+the+stem-boring+weevil+Listronotus+setosipennis+(Coleoptera:+Curculionidae)+introduced+against+the+weed+Parthenium+hysterophorus+(Asteraceae)+in+Australia&author=K+Dhileepan&volume=13&publication_year=2003&pages=3-12&doi=10.1080/0958315021000054340&
https://pubmed.ncbi.nlm.nih.gov/14641978
https://doi.org/10.1079%2FBER2003255
https://scholar.google.com/scholar_lookup?journal=Bull+Entomol+Res&title=Seasonal+variation+in+the+effectiveness+of+the+leaf-feeding+beetle+Zygogramma+bicolorata+(Coleoptera:+Chrysomelidae)+and+stem-galling+moth+Epiblema+strenuana+(Lepidoptera:+Tortricidae)+as+biocontrol+agents+on+the+weed+Parthenium+hysterophorus+(Asteraceae)&author=K+Dhileepan&volume=93&publication_year=2003&pages=393-401&pmid=14641978&doi=10.1079/BER2003255&
https://scholar.google.com/scholar_lookup?journal=Bull+Entomol+Res&title=Seasonal+variation+in+the+effectiveness+of+the+leaf-feeding+beetle+Zygogramma+bicolorata+(Coleoptera:+Chrysomelidae)+and+stem-galling+moth+Epiblema+strenuana+(Lepidoptera:+Tortricidae)+as+biocontrol+agents+on+the+weed+Parthenium+hysterophorus+(Asteraceae)&author=K+Dhileepan&volume=93&publication_year=2003&pages=393-401&pmid=14641978&doi=10.1079/BER2003255&
https://doi.org/10.1016%2Fj.biombioe.2008.09.001
https://scholar.google.com/scholar_lookup?journal=Biomass+Energy&title=Parthenium+sp.+as+a+plant+biomass+for+the+production+of+alkalitolerant+xylanase+from+mutant+Penicillium+oxalicum+SAUE-3.510+in+submerged+fermentation&author=P+Dwivedi&author=V+Vivekanand&author=R+Ganguly&author=RP+Singh&volume=33&publication_year=2009&pages=581-588&doi=10.1016/j.biombioe.2008.09.001&
https://scholar.google.com/scholar_lookup?journal=Biocontrol+News+Inf&title=Parthenium+hysterophorus:+a+review+of+its+weed+status+and+the+possibilities+for+biological+control&author=H+Evans&volume=18&publication_year=1997&pages=389-398&

A Review on The Pharmacological Properties and Other Aspects of Parthenium Hysterophorus ( L.)

16.

17.

18.

19.

20.

abrupta var. partheniicola, a potential
biocontrol agent of Parthenium weed:
environmental  requirements  for
disease progress. Biol Control.
1999;14:141-145.

doi: 10.1006/bcon.1998.0680.
[CrossRef] [Google Scholar]

Ganesh PS, Sanjeevi R, Gajalakshmi
S, Ramasamy EV, Abbasi SA.
Recovery of methane-rich gas from
solid-feed anaerobic digestion of
ipomoea (Ipomoea carnea) Bioresour

Technol. 2008;99:812-818.
doi: 10.1016/j.biortech.2007.01.024.
[PubMed] [CrossRef] [Google
Scholar]

Grichar WJ. Weed control and grain
sorghum tolerance to flumioxazin.
Crop Prot. 2006;25:174-177.
doi: 10.1016/j.cropro.2005.03.015.
[CrossRef] [Google Scholar]
Gunaseelan VN. Impact of anaerobic
digestion of inhibition potential of
Parthenium soids. Biomass
Bioenergy. 1998;14:179-184.
doi: 10.1016/S0961-9534(97)10019-
8. [CrossRef] [Google Scholar]
Gunaseelan VN. Parthenium as an
additive with cattle manure in biogas
production. Biol Wastes.
1987;21:195-202. doi: 10.1016/0269-
7483(87)90125-X. [CrossRef]
[Google Scholar]

Gupta N, Martin BM, Metcalfe DD,
Subba Rao PV. Identification of a
novel hydroxyproline-rich
glycoprotein as the major allergen in
Parthenium pollen. J Allergy Clin
Immunol. 1996;98:903-912.
doi: 10.1016/S0091-6749(96)80006-

21.

22.

23.

24,

25.

26.

6. [PubMed] [CrossRef] [Google
Scholar]

Javaid A (2008) Use of parthenium
weed as green manure for maize and
mungbean production. Philipp Agric
Sci 91(4)

Javaid A, Shah MBM. Growth and
yield response of wheat to EM
(effective  microorganisms)  and
parthenium green manure. Afr J
Biotechnol. 2010;9:3373-3381.
[Google Scholar]

Kishor P, Ghosh AK, Singh S, Maury
BR. Potential use of parthenium
(Parthenium hysterophorus L.) in
agriculture. Asian J Agric Res.
2010;4:220-225.

doi: 10.3923/ajar.2010.220.225.
[CrossRef] [Google Scholar]

Kohli RK, Batish DR, Singh HP.
Eucalyptus oils for the control of
Parthenium (Parthenium
hysterophorus L.) Crop Prot.
1998;17:119-122.

doi: 10.1016/S0261-2194(97)00095-
1. [CrossRef] [Google Scholar]
Kuhad RC, Gupta R, Khasa YP, Singh
A. Bioethanol production from
Lantanacamara (red sage):
pretreatment, saccharification and
fermentation.  Bioresour Technol.
2010;101:8348-8354.

doi: 10.1016/j.biortech.2010.06.043.

[PubMed] [CrossRef] [Google
Scholar]
Kumar M, Kumar S (2010) Effect of

Parthenium hysterophorus ash on
growth and biomass of Phaseolus
mungo. Acad Arena 2(1)

2084


https://en.wikipedia.org/wiki/Carl_Linnaeus
https://doi.org/10.1006%2Fbcon.1998.0680
https://scholar.google.com/scholar_lookup?journal=Biol+Control&title=The+Rust+Puccinia+abrupta+var.+partheniicola,+a+potential+biocontrol+agent+of+Parthenium+weed:+environmental+requirements+for+disease+progress&author=MT+Fauzi&author=J+Tomley&author=PJ+Dart&author=HJ+Ogle&author=SW+Adkins&volume=14&publication_year=1999&pages=141-145&doi=10.1006/bcon.1998.0680&
https://pubmed.ncbi.nlm.nih.gov/17368892
https://doi.org/10.1016%2Fj.biortech.2007.01.024
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Recovery+of+methane-rich+gas+from+solid-feed+anaerobic+digestion+of+ipomoea+(Ipomoea+carnea)&author=PS+Ganesh&author=R+Sanjeevi&author=S+Gajalakshmi&author=EV+Ramasamy&author=SA+Abbasi&volume=99&publication_year=2008&pages=812-818&pmid=17368892&doi=10.1016/j.biortech.2007.01.024&
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Recovery+of+methane-rich+gas+from+solid-feed+anaerobic+digestion+of+ipomoea+(Ipomoea+carnea)&author=PS+Ganesh&author=R+Sanjeevi&author=S+Gajalakshmi&author=EV+Ramasamy&author=SA+Abbasi&volume=99&publication_year=2008&pages=812-818&pmid=17368892&doi=10.1016/j.biortech.2007.01.024&
https://doi.org/10.1016%2Fj.cropro.2005.03.015
https://scholar.google.com/scholar_lookup?journal=Crop+Prot&title=Weed+control+and+grain+sorghum+tolerance+to+flumioxazin&author=WJ+Grichar&volume=25&publication_year=2006&pages=174-177&doi=10.1016/j.cropro.2005.03.015&
https://doi.org/10.1016%2FS0961-9534(97)10019-8
https://scholar.google.com/scholar_lookup?journal=Biomass+Bioenergy&title=Impact+of+anaerobic+digestion+of+inhibition+potential+of+Parthenium+soids&author=VN+Gunaseelan&volume=14&publication_year=1998&pages=179-184&doi=10.1016/S0961-9534(97)10019-8&
https://doi.org/10.1016%2F0269-7483(87)90125-X
https://scholar.google.com/scholar_lookup?journal=Biol+Wastes&title=Parthenium+as+an+additive+with+cattle+manure+in+biogas+production&author=VN+Gunaseelan&volume=21&publication_year=1987&pages=195-202&doi=10.1016/0269-7483(87)90125-X&
https://pubmed.ncbi.nlm.nih.gov/8939153
https://doi.org/10.1016%2FS0091-6749(96)80006-6
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol&title=Identification+of+a+novel+hydroxyproline-rich+glycoprotein+as+the+major+allergen+in+Parthenium+pollen&author=N+Gupta&author=BM+Martin&author=DD+Metcalfe&author=PV+Subba+Rao&volume=98&publication_year=1996&pages=903-912&pmid=8939153&doi=10.1016/S0091-6749(96)80006-6&
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol&title=Identification+of+a+novel+hydroxyproline-rich+glycoprotein+as+the+major+allergen+in+Parthenium+pollen&author=N+Gupta&author=BM+Martin&author=DD+Metcalfe&author=PV+Subba+Rao&volume=98&publication_year=1996&pages=903-912&pmid=8939153&doi=10.1016/S0091-6749(96)80006-6&
https://scholar.google.com/scholar_lookup?journal=Afr+J+Biotechnol&title=Growth+and+yield+response+of+wheat+to+EM+(effective+microorganisms)+and+parthenium+green+manure&author=A+Javaid&author=MBM+Shah&volume=9&publication_year=2010&pages=3373-3381&
https://doi.org/10.3923%2Fajar.2010.220.225
https://scholar.google.com/scholar_lookup?journal=Asian+J+Agric+Res&title=Potential+use+of+parthenium+(Parthenium+hysterophorus+L.)+in+agriculture&author=P+Kishor&author=AK+Ghosh&author=S+Singh&author=BR+Maury&volume=4&publication_year=2010&pages=220-225&doi=10.3923/ajar.2010.220.225&
https://doi.org/10.1016%2FS0261-2194(97)00095-1
https://scholar.google.com/scholar_lookup?journal=Crop+Prot&title=Eucalyptus+oils+for+the+control+of+Parthenium+(Parthenium+hysterophorus+L.)&author=RK+Kohli&author=DR+Batish&author=HP+Singh&volume=17&publication_year=1998&pages=119-122&doi=10.1016/S0261-2194(97)00095-1&
https://pubmed.ncbi.nlm.nih.gov/20584600
https://doi.org/10.1016%2Fj.biortech.2010.06.043
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Bioethanol+production+from+Lantanacamara+(red+sage):+pretreatment,+saccharification+and+fermentation&author=RC+Kuhad&author=R+Gupta&author=YP+Khasa&author=A+Singh&volume=101&publication_year=2010&pages=8348-8354&pmid=20584600&doi=10.1016/j.biortech.2010.06.043&
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Bioethanol+production+from+Lantanacamara+(red+sage):+pretreatment,+saccharification+and+fermentation&author=RC+Kuhad&author=R+Gupta&author=YP+Khasa&author=A+Singh&volume=101&publication_year=2010&pages=8348-8354&pmid=20584600&doi=10.1016/j.biortech.2010.06.043&

Journal of Survey in Fisheries Sciences

10(2S) 2073-2089

2023

217.

28.

29.

30.

31.

32.

Lakshmi C, Srinivas CR. Parthenium:
A wide angle view. Ind J Dermatol
Venereol Leprol. 2007;73:296-306.
doi: 10.4103/0378-6323.32709.
[PubMed] [CrossRef] [Google
Scholar]

Lata H, Garg VK, Gupta RK.
Removal of a basic dye from agqueous
solution by  adsorption  using
Parthenium hysterophorus: an
agricultural waste. Dyes Pigment.
2007;74:653-658.

doi: 10.1016/j.dyepig.2006.04.007.
[CrossRef] [Google Scholar]

Lata H, Garg VK, Gupta RK.
Sequestration of nickel from aqueous
solution onto activated carbon
prepared from Parthenium
hysterophorus L. J Haz Mat.
2008;157:503-509.

doi: 10.1016/j.jhazmat.2008.01.011.
[PubMed] [CrossRef] [Google
Scholar]

Maishi Al, Ali PKS, Chaghtai SA,
Khan G. A proving of Parthenium
hysterophorus, L. Brit Homoeopath J.
1998;87:17-21. doi: 10.1016/S0007-
0785(98)80005-7. [CrossRef]
[Google Scholar]

Mane JD, Jadav SJ, Ramaiah NA.
Production of oxalic acid from dry
powder of Parthenium hysterophorus
L. J Agric Food Chem. 1986;34:989—
990. doi: 10.1021/jf00072a014.
[CrossRef] [Google Scholar]

Misra L, Laatsch H. Triterpenoids,
essential oil and photo-oxidative
28 — 13-lactonization of oleanolic
acid  from Lantana camara.
Phytochemistry.  2000;54:969-974.

33.

34.

35.

36.

37.

doi: 10.1016/S0031-9422(00)00131-
X. [PubMed] [CrossRef] [Google
Scholar]

Morin L, Reid AM, Sims-Chilton
NM, Buckley YM, Dhileepan K,
Hastwell GT, Nordblom TL, Raghu S.
Review of approaches to evaluate the
effectiveness of weed biological
control  agents. Biol Control.
2009;5:1-15.

doi: 10.1016/j.biocontrol.2009.05.01
7. [CrossRef] [Google Scholar]
Narasimban TR, Murthy BSK,
Harindramath N, Rao PVS.
Characterization of a toxin from
Parthenium hysterophorus and its
mode of excretion in animals. J
Biosci. 1984;6:729-738.
doi: 10.1007/BF02702716.
[CrossRef] [Google Scholar]

Oudhia P, Pandey N, Tripathi RS.
Allelopathic effects of obnoxious
weeds on germination and seedling
vigour of hybrid rice. Int Rice Res
Notes. 1999;24:36. [Google Scholar]

Pandey DK. Inhibition of salvinia
(Salvinia  molesta  Mitchell) by
parthenium (Parthenium

hysterophorus L.). I. Effect of leaf
residue and allelochemicals. J Chem
Biol. 1994;19:2651-2662. [PubMed]
[Google Scholar]

Parashar V, Parashar R, Sharma B,
Pandey A. Parthenium leaf extract
mediated synthesis of silver nano
particles: a novel approach towards
weed utilization. Digest J Nanomater

Biostruct. 2009;4:45-50. [Google
Scholar]

2085


https://pubmed.ncbi.nlm.nih.gov/17921608
https://doi.org/10.4103%2F0378-6323.32709
https://scholar.google.com/scholar_lookup?journal=Ind+J+Dermatol+Venereol+Leprol&title=Parthenium:+A+wide+angle+view&author=C+Lakshmi&author=CR+Srinivas&volume=73&publication_year=2007&pages=296-306&doi=10.4103/0378-6323.32709&
https://scholar.google.com/scholar_lookup?journal=Ind+J+Dermatol+Venereol+Leprol&title=Parthenium:+A+wide+angle+view&author=C+Lakshmi&author=CR+Srinivas&volume=73&publication_year=2007&pages=296-306&doi=10.4103/0378-6323.32709&
https://doi.org/10.1016%2Fj.dyepig.2006.04.007
https://scholar.google.com/scholar_lookup?journal=Dyes+Pigment&title=Removal+of+a+basic+dye+from+aqueous+solution+by+adsorption+using+Parthenium+hysterophorus:+an+agricultural+waste&author=H+Lata&author=VK+Garg&author=RK+Gupta&volume=74&publication_year=2007&pages=653-658&doi=10.1016/j.dyepig.2006.04.007&
https://pubmed.ncbi.nlm.nih.gov/18294768
https://doi.org/10.1016%2Fj.jhazmat.2008.01.011
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat&title=Sequestration+of+nickel+from+aqueous+solution+onto+activated+carbon+prepared+from+Parthenium+hysterophorus+L&author=H+Lata&author=VK+Garg&author=RK+Gupta&volume=157&publication_year=2008&pages=503-509&doi=10.1016/j.jhazmat.2008.01.011&
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat&title=Sequestration+of+nickel+from+aqueous+solution+onto+activated+carbon+prepared+from+Parthenium+hysterophorus+L&author=H+Lata&author=VK+Garg&author=RK+Gupta&volume=157&publication_year=2008&pages=503-509&doi=10.1016/j.jhazmat.2008.01.011&
https://doi.org/10.1016%2FS0007-0785(98)80005-7
https://scholar.google.com/scholar_lookup?journal=Brit+Homoeopath+J&title=A+proving+of+Parthenium+hysterophorus,+L&author=AI+Maishi&author=PKS+Ali&author=SA+Chaghtai&author=G+Khan&volume=87&publication_year=1998&pages=17-21&doi=10.1016/S0007-0785(98)80005-7&
https://doi.org/10.1021%2Fjf00072a014
https://scholar.google.com/scholar_lookup?journal=J+Agric+Food+Chem&title=Production+of+oxalic+acid+from+dry+powder+of+Parthenium+hysterophorus+L&author=JD+Mane&author=SJ+Jadav&author=NA+Ramaiah&volume=34&publication_year=1986&pages=989-990&doi=10.1021/jf00072a014&
https://pubmed.ncbi.nlm.nih.gov/11014299
https://doi.org/10.1016%2FS0031-9422(00)00131-X
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Triterpenoids,+essential+oil+and+photo-oxidative+28%C2%A0%E2%86%92%C2%A013-lactonization+of+oleanolic+acid+from+Lantana+camara&author=L+Misra&author=H+Laatsch&volume=54&publication_year=2000&pages=969-974&pmid=11014299&doi=10.1016/S0031-9422(00)00131-X&
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Triterpenoids,+essential+oil+and+photo-oxidative+28%C2%A0%E2%86%92%C2%A013-lactonization+of+oleanolic+acid+from+Lantana+camara&author=L+Misra&author=H+Laatsch&volume=54&publication_year=2000&pages=969-974&pmid=11014299&doi=10.1016/S0031-9422(00)00131-X&
https://doi.org/10.1016%2Fj.biocontrol.2009.05.017
https://scholar.google.com/scholar_lookup?journal=Biol+Control&title=Review+of+approaches+to+evaluate+the+effectiveness+of+weed+biological+control+agents&author=L+Morin&author=AM+Reid&author=NM+Sims-Chilton&author=YM+Buckley&author=K+Dhileepan&volume=5&publication_year=2009&pages=1-15&doi=10.1016/j.biocontrol.2009.05.017&
https://doi.org/10.1007%2FBF02702716
https://scholar.google.com/scholar_lookup?journal=J+Biosci&title=Characterization+of+a+toxin+from+Parthenium+hysterophorus+and+its+mode+of+excretion+in+animals&author=TR+Narasimban&author=BSK+Murthy&author=N+Harindramath&author=PVS+Rao&volume=6&publication_year=1984&pages=729-738&doi=10.1007/BF02702716&
https://scholar.google.com/scholar_lookup?journal=Int+Rice+Res+Notes&title=Allelopathic+effects+of+obnoxious+weeds+on+germination+and+seedling+vigour+of+hybrid+rice&author=P+Oudhia&author=N+Pandey&author=RS+Tripathi&volume=24&publication_year=1999&pages=36&
https://pubmed.ncbi.nlm.nih.gov/24241980
https://scholar.google.com/scholar_lookup?journal=J+Chem+Biol&title=Inhibition+of+salvinia+(Salvinia+molesta+Mitchell)+by+parthenium+(Parthenium+hysterophorus+L.).+I.+Effect+of+leaf+residue+and+allelochemicals&author=DK+Pandey&volume=19&publication_year=1994&pages=2651-2662&
https://scholar.google.com/scholar_lookup?journal=Digest+J+Nanomater+Biostruct&title=Parthenium+leaf+extract+mediated+synthesis+of+silver+nano+particles:+a+novel+approach+towards+weed+utilization&author=V+Parashar&author=R+Parashar&author=B+Sharma&author=A+Pandey&volume=4&publication_year=2009&pages=45-50&
https://scholar.google.com/scholar_lookup?journal=Digest+J+Nanomater+Biostruct&title=Parthenium+leaf+extract+mediated+synthesis+of+silver+nano+particles:+a+novel+approach+towards+weed+utilization&author=V+Parashar&author=R+Parashar&author=B+Sharma&author=A+Pandey&volume=4&publication_year=2009&pages=45-50&

A Review on The Pharmacological Properties and Other Aspects of Parthenium Hysterophorus ( L.)

38.

39.

40.

41.

42.

43.

Patel AK, Singh VK, Yadav RP, Moir
AJG, Jagannadham MV. Purification
and characterization of a new
chitinase from latex of Ipomoea
carnea. Proc Biochem. 2010;45:675—
681.

doi: 10.1016/j.prochio.2009.12.016.
[CrossRef] [Google Scholar]

Patel S. (2011). Harmful and
beneficial aspects of Parthenium
hysterophorus: an update. 3 Biotech,
1(2), 1-9.
https://doi.org/10.1007/s13205-011-
0007-7

Patel VS, Chitra VP, Prasanna L,
Krishnaraju V. Hypoglycemic effect
of aqueous extract of Parthenium
hysterophorus L. in normal and
alloxan induced diabetic rats. Ind J
Pharmacol. 2008;40:183-185.
doi: 10.4103/0253-7613.43167.
[PMC  free article] [PubMed]
[CrossRef] [Google Scholar]
Rajeshwari S, Subburam V. Activated
parthenium carbon as an adsorbent for
the removal of dyes and heavy metal
ions from aqueous solution. Bioresour
Technol. 2002;85:205-206.
doi: 10.1016/S0960-8524(02)00089-
5. [PubMed] [CrossRef] [Google
Scholar]

Rajkumar EDM, Kumar NVN, Haran
NVH, Ram NVS. Antagonistic effect
of P. hysterophorus on succinate
dehydrogenase of sheep liver. J
Environ  Biol.  1988;9:231-237.
[Google Scholar]

Ramos A, Rivero R, Visozo A, Piloto
J, Garcia A. Parthenin, a sesquiterpene
lactone of Parthenium hysterophorus

44,

45.

46.

47.

48.

L. is a high toxicity clastogen. Mut
Res. 2002;514:19-27.
doi: 10.1016/S1383-5718(01)00321-
7. [PubMed] [CrossRef] [Google
Scholar]

Sathish R, Vyawahare B, Natarajan K
(2011) Antiulcerogenic activity of
Lantana camara leaves on gastric and
duodenal ulcers in experimental rats. J
Ethnopharmacol.
doi:10.1016/j.jep.2010.11.049
[PubMed]

Singh HP, Batish DR, Pandher JK,
Kohli RK. Assessment of allelopathic
properties of Parthenium
hysterophorus residues. Agric Ecosys
Environ. 2003;9:537-541.
doi: 10.1016/S0167-8809(02)00202-
5. [CrossRef] [Google Scholar]

Singh RK, Kumar S, Kumar S, Kumar
A. Development of parthenium based
activated carbon and its utilization for
adsorptive removal of p-cresol from
aqueous solution. J Haz Mat.
2008;155:523-535.

doi: 10.1016/j.jhazmat.2007.11.117.

[PubMed] [CrossRef] [Google
Scholar]
Sriramarao P, Prakash O, Metcalfe D,

Subba Rao P. The use of murine
polyclonal anti-idiotypic antibodies as
surrogate allergens in the diagnosis of
Parthenium  hypersensitivity.  J
Allergy Clin Immunol. 1993;92:567—
580. doi: 10.1016/0091-
6749(93)90081-P. [PubMed]
[CrossRef] [Google Scholar]

Surib-Fakim A, Swerab MD, Gueho J,
Dullo E. Medicinal plants of
Rodrigues. Int J  Pharmacogn.

2086


https://en.wikipedia.org/wiki/Carl_Linnaeus
https://doi.org/10.1016%2Fj.procbio.2009.12.016
https://scholar.google.com/scholar_lookup?journal=Proc+Biochem&title=Purification+and+characterization+of+a+new+chitinase+from+latex+of+Ipomoea+carnea&author=AK+Patel&author=VK+Singh&author=RP+Yadav&author=AJG+Moir&author=MV+Jagannadham&volume=45&publication_year=2010&pages=675-681&doi=10.1016/j.procbio.2009.12.016&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2792614/
https://pubmed.ncbi.nlm.nih.gov/20040954
https://doi.org/10.4103%2F0253-7613.43167
https://scholar.google.com/scholar_lookup?journal=Ind+J+Pharmacol&title=Hypoglycemic+effect+of+aqueous+extract+of+Parthenium+hysterophorus+L.+in+normal+and+alloxan+induced+diabetic+rats&author=VS+Patel&author=VP+Chitra&author=L+Prasanna&author=V+Krishnaraju&volume=40&publication_year=2008&pages=183-185&doi=10.4103/0253-7613.43167&
https://pubmed.ncbi.nlm.nih.gov/12227547
https://doi.org/10.1016%2FS0960-8524(02)00089-5
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Activated+parthenium+carbon+as+an+adsorbent+for+the+removal+of+dyes+and+heavy+metal+ions+from+aqueous+solution&author=S+Rajeshwari&author=V+Subburam&volume=85&publication_year=2002&pages=205-206&pmid=12227547&doi=10.1016/S0960-8524(02)00089-5&
https://scholar.google.com/scholar_lookup?journal=Bioresour+Technol&title=Activated+parthenium+carbon+as+an+adsorbent+for+the+removal+of+dyes+and+heavy+metal+ions+from+aqueous+solution&author=S+Rajeshwari&author=V+Subburam&volume=85&publication_year=2002&pages=205-206&pmid=12227547&doi=10.1016/S0960-8524(02)00089-5&
https://scholar.google.com/scholar_lookup?journal=J+Environ+Biol&title=Antagonistic+effect+of+P.+hysterophorus+on+succinate+dehydrogenase+of+sheep+liver&author=EDM+Rajkumar&author=NVN+Kumar&author=NVH+Haran&author=NVS+Ram&volume=9&publication_year=1988&pages=231-237&
https://pubmed.ncbi.nlm.nih.gov/11815241
https://doi.org/10.1016%2FS1383-5718(01)00321-7
https://scholar.google.com/scholar_lookup?journal=Mut+Res&title=Parthenin,+a+sesquiterpene+lactone+of+Parthenium+hysterophorus+L.+is+a+high+toxicity+clastogen&author=A+Ramos&author=R+Rivero&author=A+Visozo&author=J+Piloto&author=A+Garcia&volume=514&publication_year=2002&pages=19-27&pmid=11815241&doi=10.1016/S1383-5718(01)00321-7&
https://scholar.google.com/scholar_lookup?journal=Mut+Res&title=Parthenin,+a+sesquiterpene+lactone+of+Parthenium+hysterophorus+L.+is+a+high+toxicity+clastogen&author=A+Ramos&author=R+Rivero&author=A+Visozo&author=J+Piloto&author=A+Garcia&volume=514&publication_year=2002&pages=19-27&pmid=11815241&doi=10.1016/S1383-5718(01)00321-7&
https://pubmed.ncbi.nlm.nih.gov/21129476
https://doi.org/10.1016%2FS0167-8809(02)00202-5
https://scholar.google.com/scholar_lookup?journal=Agric+Ecosys+Environ&title=Assessment+of+allelopathic+properties+of+Parthenium+hysterophorus+residues&author=HP+Singh&author=DR+Batish&author=JK+Pandher&author=RK+Kohli&volume=9&publication_year=2003&pages=537-541&doi=10.1016/S0167-8809(02)00202-5&
https://pubmed.ncbi.nlm.nih.gov/18207322
https://doi.org/10.1016%2Fj.jhazmat.2007.11.117
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat&title=Development+of+parthenium+based+activated+carbon+and+its+utilization+for+adsorptive+removal+of+p-cresol+from+aqueous+solution&author=RK+Singh&author=S+Kumar&author=S+Kumar&author=A+Kumar&volume=155&publication_year=2008&pages=523-535&doi=10.1016/j.jhazmat.2007.11.117&
https://scholar.google.com/scholar_lookup?journal=J+Haz+Mat&title=Development+of+parthenium+based+activated+carbon+and+its+utilization+for+adsorptive+removal+of+p-cresol+from+aqueous+solution&author=RK+Singh&author=S+Kumar&author=S+Kumar&author=A+Kumar&volume=155&publication_year=2008&pages=523-535&doi=10.1016/j.jhazmat.2007.11.117&
https://pubmed.ncbi.nlm.nih.gov/8409117
https://doi.org/10.1016%2F0091-6749(93)90081-P
https://scholar.google.com/scholar_lookup?journal=J+Allergy+Clin+Immunol&title=The+use+of+murine+polyclonal+anti-idiotypic+antibodies+as+surrogate+allergens+in+the+diagnosis+of+Parthenium+hypersensitivity&author=P+Sriramarao&author=O+Prakash&author=D+Metcalfe&author=P+Subba+Rao&volume=92&publication_year=1993&pages=567-580&pmid=8409117&doi=10.1016/0091-6749(93)90081-P&

Journal of Survey in Fisheries Sciences

10(2S) 2073-2089

2023

49.

50.

51.

52.

53.

1996;34:2-14.

doi: 10.1076/phbi.34.1.2.13177.
[CrossRef] [Google Scholar]

Tamado T, Milberg P. Control of
parthenium (Parthenium
hysterophorus) in grain sorghum
(Sorghum bicolor) in the smallholder
farming system in eastern Ethiopia.
Weed Technol. 2004;18:100-105.
doi: 10.1614/WT-03-033R.
[CrossRef] [Google Scholar]

Tefera T. Allelopathic effects of
Parthenium hysterophorus extracts on
seed germination and seedling growth
of Eragrostis tef. J. Agron Crop Sci.
2002;188:306-310.
doi: 10.1046/].1439-
037X.2002.00564 .x.
[Google Scholar]
Timsina B, Shrestha BB, Rokaya MB,
Munzbergova Z (2011) Impact of
Parthenium hysterophorus L.
invasion on plant species composition
and soil properties of grassland
communities in Nepal. Flora Morphol
Distribution  Funct Ecol Plants.
doi:10.1016/j.flora.2010.09.004
Towers GHN, Subbha Rao PV (1992)
Impact of the pan-Tropical weed, P.
hysteroporus L. on human affairs. In:
Richardson RG (ed) Proceedings of
the first international weed control
congress, Melbourne, Australia, Weed
science society of Victoria, pp 134
138

Venkataiah B,
Ravindranath N, Das B.
Charminarone, a seco-
pseudoguaianolide from Parthenium
hysterophorus. Phytochemistry.

[CrossRef]

Ramesh C,

54.

55.

56.

S7.

58.

59.

2003;63:383-386.

doi: 10.1016/S0031-9422(03)00147-
X. [PubMed] [CrossRef] [Google
Scholar]

Yadav N, Saha P, Jabeen S, Kumara
S, Kumara S, Verma SK, Raipat BS,
Sinha MP (2010) Effect of methanolic
extract of P. hysterophorus L. on
haematological parameters in wistar
albino rat. Bioscan 2:357-363
Kumar, S., Mishra, A. & Pandey, A.K.
Antioxidant  mediated  protective
effect of Parthenium hysterophorus
against oxidative damage using in
vitro models. BMC Complement
Altern  Med 13, 120 (2013).
https://doi.org/10.1186/1472-6882-
13-120

Patel, Seema. (2011). Harmful and
beneficial aspects of Parthenium
hysterophorus: An update. 3Biotech.
1.1-9. 10.1007/s13205-011-0007-7.

ParkerF, C., and A. Shabbir, A.
2008 — 2013. |Invasive Species
Compendium, Parthenium
hysterophorusL.

http://www.cabi.org/isc/datasheet/45
573

Sivakumar, M., Surendar, S.,
Jayakumar, M. et al. Parthenium
hysterophorus Mediated Synthesis of
Silver  Nanoparticles and its
Evaluation of Antibacterial and
Antineoplastic Activity to Combat
Liver Cancer Cells. J Clust Sci 32,
167-177 (2021).
https://doi.org/10.1007/s10876-020-
01775-x

28. Patel, S. (2011). Harmful and
beneficial aspects of Parthenium

2087


https://doi.org/10.1076%2Fphbi.34.1.2.13177
https://scholar.google.com/scholar_lookup?journal=Int+J+Pharmacogn&title=Medicinal+plants+of+Rodrigues&author=A+Surib-Fakim&author=MD+Swerab&author=J+Gueho&author=E+Dullo&volume=34&publication_year=1996&pages=2-14&doi=10.1076/phbi.34.1.2.13177&
https://doi.org/10.1614%2FWT-03-033R
https://scholar.google.com/scholar_lookup?journal=Weed+Technol&title=Control+of+parthenium+(Parthenium+hysterophorus)+in+grain+sorghum+(Sorghum+bicolor)+in+the+smallholder+farming+system+in+eastern+Ethiopia&author=T+Tamado&author=P+Milberg&volume=18&publication_year=2004&pages=100-105&doi=10.1614/WT-03-033R&
https://doi.org/10.1046%2Fj.1439-037X.2002.00564.x
https://scholar.google.com/scholar_lookup?journal=Agron+Crop+Sci&title=Allelopathic+effects+of+Parthenium+hysterophorus+extracts+on+seed+germination+and+seedling+growth+of+Eragrostis+tef.+J&author=T+Tefera&volume=188&publication_year=2002&pages=306-310&doi=10.1046/j.1439-037X.2002.00564.x&
https://pubmed.ncbi.nlm.nih.gov/12770584
https://doi.org/10.1016%2FS0031-9422(03)00147-X
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Charminarone,+a+seco-pseudoguaianolide+from+Parthenium+hysterophorus&author=B+Venkataiah&author=C+Ramesh&author=N+Ravindranath&author=B+Das&volume=63&publication_year=2003&pages=383-386&pmid=12770584&doi=10.1016/S0031-9422(03)00147-X&
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Charminarone,+a+seco-pseudoguaianolide+from+Parthenium+hysterophorus&author=B+Venkataiah&author=C+Ramesh&author=N+Ravindranath&author=B+Das&volume=63&publication_year=2003&pages=383-386&pmid=12770584&doi=10.1016/S0031-9422(03)00147-X&
https://doi.org/10.1186/1472-6882-13-120
https://doi.org/10.1186/1472-6882-13-120
http://www.cabi.org/isc/datasheet/45573
http://www.cabi.org/isc/datasheet/45573
https://doi.org/10.1007/s10876-020-01775-x
https://doi.org/10.1007/s10876-020-01775-x

A Review on The Pharmacological Properties and Other Aspects of Parthenium Hysterophorus ( L.)

60.

61.

62.

63.

64.

hysterophorus: an update.Biotech. 1:
1-9.

29. Arya A, Abdullah M.A, Haerian
B.S, Mohd M.A. (2012). Screening
for Hypoglycemic Activity on the
Leaf Extracts of Nine Medicinal
Plants: In-Vivo Evaluation. E- Journal
of Chemistry. 9: 1196-1205.

30. Hewlett M.J, Begley M.J,
Groenewegen W.A, Heptinstall S,
Knight D.W, May J, Salan U, Toplis
D. (1996). Sesquiterpene lactones
from feverfew, Tanacetum
parthenium:  isolation,  structural
revision, activity against human blood
platelet function and implications for
migraine therapy. Journal of the
Chemical Society, Perkin
Transactions. 1: 1979.

31. Heptinstall S, Williamson L,
White A, Mitchell, J.R.A. (1985).
Extracts of feverfew inhibit granule
secretion in blood platelets and
polymorphonuclear leucocyte s. The
Lancet. 325: 1071-1074.

Lans, C. Ethnomedicines used in
Trinidad and Tobago for reproductive
problems. J Ethnobiology
Ethnomedicine 3, 13  (2007).
https://doi.org/10.1186/1746-4269-3-
13

Anita Saini, Neeraj K. Aggarwal,
Anuja Sharma, Manpreet Kaur, Anita
Yadav, "Utility  Potential of
Parthenium hysterophorus for Its
Strategic Management”, Advances in
Agriculture, vol. 2014, Article 1D
381859, 16 pages, 2014.
https://doi.org/10.1155/2014/381859

65.

66.

67.

68.

69.

Bashar, H. M. Khairul, Abdul Shukor
Juraimi, Muhammad Saiful Ahmad-
Hamdani, Md Kamal Uddin, Norhayu
Asib, Md. Parvez Anwar, and
Ferdoushi Rahaman. 2021. "A Mystic
Weed, Parthenium hysterophorus:
Threats, Potentials and Management"
Agronomy 11, no. 8: 1514,
https://doi.org/10.3390/agronomy110
81514
Muhammad N., Saeed M., Khan H.,
Haq 1. Evaluation of n-hexane extract
of viola betonicifolia for its
neuropharmacological properties.
Journal of Natural Medicines
2013;67:1-8. doi: 10.1007/s11418-
012-0636-0.
Karim, N., Khan, I., Khan, W., Khan,
I., Khan, A., Halim, S. A., Khan, H.,
Hussain, J., & Al-Harrasi, A. (2019).
Anti-nociceptive and Anti-
inflammatory Activities of
Asparacosin A Involve Selective
Cyclooxygenase 2 and Inflammatory
Cytokines Inhibition: An in-vitro, in-
vivo, and in-silico  Approach.
Frontiers in immunology, 10, 581.
https://doi.org/10.3389/fimmu.2019.0
0581

P. Cos, L. Maes, D. Vanden
Berghe, N. Hermans, L. Pieters, and
A. Vletinck, “Plant substances as
anti-HIV agents selected according to
their putative mechanism of action,”
Journal of Natural Products, vol. 67,
no. 2, pp. 284-293, 2004.
Shashank Kumar, Gousia Chashoo,
Ajit K. Saxena, Abhay K. Pandey,
"Parthenium  hysterophorus: A
Probable Source of Anticancer,

2088


https://en.wikipedia.org/wiki/Carl_Linnaeus
https://doi.org/10.1186/1746-4269-3-13
https://doi.org/10.1186/1746-4269-3-13
https://doi.org/10.1155/2014/381859
https://doi.org/10.3390/agronomy11081514
https://doi.org/10.3390/agronomy11081514
https://doi.org/10.3389/fimmu.2019.00581
https://doi.org/10.3389/fimmu.2019.00581

Journal of Survey in Fisheries Sciences

10(2S) 2073-2089

2023

70.

71.

72.

73.

Antioxidant and Anti-HIV Agents”,
BioMed Research International, vol.
2013, Article ID 810734, 11 pages,
2013.

https://doi.org/10.1155/2013/810734
Madan, Harsha Gogia, Santosh,
Sharma, Sharda, Antimicrobial and
spermicidal activities of Parthenium
hysterophorus Linn. and Alstonia
scholaris Linn., Dec-2011, NISCAIR-

CSIR, India, Int. cl. (2011.01)—
A61K 36/00

Abhismita Roy. (2022 a).
Bioremediation of N-
Methylmorpholine-N-Oxide: A

Scientific Evaluation. International
Journal of Innovative Science and
Research Technology, 7(11), 1410-
1416.
https://doi.org/10.5281/zenodo.74561
55

Abhismita Roy. (2022 b). Impact of
coal mining on  vegetation.
International Journal of Ecology and
Environmental Sciences, Volume 4,
Issue 3, 2022, Pages 74-80
https://www.ecologyjournal.in/archiv
es/2022/vol4/issueld

Arora, R., Trivedi, J., Mohapatra, S.,
Kumar, P. (2022). Trends in
Probiotics on Human Health and
Industrial Application. In: Nayak,
S.K., Baliyarsingh, B., Mannazzu, 1.,
Singh, A., Mishra, B.B. (eds)
Advances in  Agricultural and
Industrial Microbiology. Springer,
Singapore.
https://doi.org/10.1007/978-981-16-
8918-5 13

74.

75.

Kathpalia, M., Kumar, P., Mohapatra,
S. (2022). Homocysteine Metabolism
as a Biomarker for Cancer. In: Dubey,
G.P., Misra, K., Kesharwani, R.K.,
Ojha, R.P. (eds) Homocysteine
Metabolism in Health and Disease.
Springer, Singapore.
https://doi.org/10.1007/978-981-16-
6867-8

Kumar, P., Rai, S., Verma, S.K,
Prakash, P.S., Chitara, D. (2022).
Classification, Mode of Action and
Uses of Various Immunomodulators.
In: Kesharwani, R.K., Keservani,

R.K, Sharma, AK. (eds)
Immunomodulators and  Human
Health. Springer, Singapore.

https://doi.org/10.1007/978-981-16-
6379-6_1

2089


https://doi.org/10.1155/2013/810734
https://doi.org/10.5281/zenodo.7456155
https://doi.org/10.5281/zenodo.7456155
https://www.ecologyjournal.in/archives/2022/vol4/issue3
https://www.ecologyjournal.in/archives/2022/vol4/issue3
https://doi.org/10.1007/978-981-16-8918-5_13
https://doi.org/10.1007/978-981-16-8918-5_13
https://doi.org/10.1007/978-981-16-6867-8
https://doi.org/10.1007/978-981-16-6867-8

