PhytoChem & BioSub Journal

Peer-reviewed research journal on Phytochemistry & Bioactives Substances
ISSN 2170 - 1768

L 774405

PCBS Journal

Volume 11 N°2




PhytoChem & BioSub Journal

o
EBS Juur"ﬂ‘ ISSN 2170 - 1768

Peer-reviewed research journal on Phytochemistry & Bioactives Substances
ISSN 2170-1768 CAS Source Index ( CODEN: PBJHB3)

Editor in Chief
Pr Abdelkrim CHERITI
Phytochemistry & Organic Synthesis Laboratory
08000, Bechar, Algeria

PhytoChem & BioSub Journal (PCBS Journal) is a peer-reviewed research journal
published by Phytochemistry & Organic Synthesis Laboratory. The PCBS Journal publishes
innovative research papers, reviews, mini-reviews, short communications and technical notes
that contribute significantly to further the scientific knowledge related to the field of
Phytochemistry & Bioactives Substances (Medicinal Plants, Ethnopharmacology,
Pharmacognosy, Phytochemistry, Natural products, Analytical Chemistry, Organic Synthesis,
Medicinal Chemistry, Pharmaceutical Chemistry, Biochemistry, Computational Chemistry,
Molecular Drug Design, Pharmaceutical Analysis, Pharmacy Practice, Quality Assurance,
Microbiology, Bioactivity and Biotechnology of Pharmaceutical Interest ). Contributions in
all areas at the interface of Chemistry, Pharmacy, Medicine and Biology are welcomed.

Submission of an article to the PCBS Journal implies that the work described has not been
published previously (except in the form of an abstract or as part of a published lecture or
academic thesis), that it is not under consideration for publication elsewhere, that its
publication is approved by all authors.

The PCBS Journal reserves the right to submit all received manuscripts to ad hoc referees,
whose names will be kept confidential, and will have the authority to decide on the pertinence
for acceptance. Referees may send back manuscripts to Editor-in-Chief, for transmission to
the author(s) with suggestions for necessary alterations, which are to be made in order to
conform to the standards and editorial rules of the Journal. All manuscripts should be
prepared in MS-Word format, and submitted online to PhytochemO7@yahoo.fr. Upon
receipt of paper submission, the Editor sends an E-mail of confirmation to the corresponding
author within 1-4 working days. The Editors reserve the right to edit or otherwise alter all
contributions, but authors will receive proofs for approval before publication.



Abou Enein H

Pharm. Med Chem Dept. Research Division,
NRC, Dokki, Giza, Egypt

Allali H.

LASNABIO, Dept. Chemistry,

University of Tlemcen, Algeria

Awad Allah A.

Dept. Chem., Faculty of Science, Islamic
University of Gaza, Gaza, Palestine

Barkani M.

Materials Laboratory, Bedjai University,
Algeria

Benharathe N

Materials Laboratory, USTO university, Oran,
Algeria

Boksha I.

Federal Research Centre for Epidemiology
Microbio., MH, Moscow, Russia

Boukir A.

Lab. Applied Chem., Faculty of Science,
S.M.Ben Abdellah Univ., Fez, Morocco
Boulenouar N.

Biochemical Laboratory, Nour E. University, El
Bayadh, Algeria

Daoud K.

GP- Indus.Pharma Laboratory, USTHB, Algiers,
Algeria

El Abed D.

Fine Organic Chemistry laboratory, Es Senia
university, Oran, Algeria

El Omar F.

Applied Chem. Lab., Faculty of Science
Lebanese University, Tripoli, Lebanon
Govender P.

KwaZulu-Natal Univ., School of Life Sci.
Biochem., Durban, South Africa

Gargouri A. F.

Biotechnology center, CBS

Sfax, Tunisia

Gherraf N.

LRNAMS Laboratory, Larbi ben M’hidi,
University, Oum El-Bouaghi, Algeria
Gouasmia A.

Organic Materials Laboratory, faculty of science,
Tebessa University, Algeria

Kajima J.M

COSNA Laboratory, faculty of science, Tlemcen
University, Algeria

Khelil-Oueld Hadj A.

ECOSYS Laboratory, Ouargla, University,
Ouargla, Algeria

Marouf A.

Biochemistry laboratory, Dept of Biology,
Naama University, Algeria

Laouar H

NRYV laboratory, Dept. Biology and plant
ecology, F.A. University, Setif-1, Algeria
Oueld Hadj M.D.

ECOSYS Laboratory, Ouargla, University,
Ouargla, Algeria

Roussel C.

Chirosciences, UMR 7313, Stereo-Dyna.
Chiralty, Aix-Marseille Univ., France

Sidiqgi S. K.

Bioorganometallic Lab., Dept. chemistry, AMU
University, New Delhi, India

Tabti B.

LASNABIO, Dept. Chemistry, University of
Tlemcen, Algeria

Youcefi M.

LSF laboratory, faculty of sciences, Laghouat
University, Algeria

Editorial Board

Afaxantidis J.

Synerlab Développement,

Orléans, France

Allouch A.

Applied Chem. Lab., Faculty of Science Lebanese
University, Tripoli, Lebanon

Badjah A.Y.

Dept. Chem., College of Science,

King Saud Univ., Riyadh, KSA

Belboukhari N.

LMBSC Lab. Bechar university

Algeria

Bennaceur M.

Biochemical Laboratory, Biology faculty, Es Senia
University, Oran, Algeria

Bouchekara M.

Chemistry Laboratory, Science faculty, University of
Mascara, Algeria

Brada M.

Valuation of Natural Substances Lab., Khemis-
Miliana University, Algeria

Dadamoussa B.

Chemitry Laboratory, Ghardai University,
Algeria

Djebar S.

Materials & mineral laboratory, USTHB, Algiers ,
Algeria.

Elachouri M.

Lab. Physiology and Ethnopharma.,.Sci.Fac Med. |
University. Oujda, Morocco

Ermel G.

Rennes University EA 1254, Beaulieu Campus
Rennes, France

Hacini S.

Fine Organic Chemistry laboratory, Es Senia
university, Oran, Algeria

Ghanmi M.

Medicinal plants division, CRF, Agdal

, Rabat, Morocco

Ghezali S.

IAP, Dept Catalysis, Sonatrach, Algiers ,

Algeria

Kabouche Z.

LOST Laboratory, faculty of sciences, Constantine
University, Algeria

Kaid-Harche M.

Biotechnology Laboratory, Faculty of biology,
USTO, Oran, Algeria

Lahreche M.B.

LCO laboratory, faculty of Biology, Djelfa
University, Algeria

Meddah B.

Lab. Pharmaco. Toxico. Faculty of medicine and
pharmacy, Med. V Univ. Rabat, Morocco
Mushfik M.

Natural products laboratory, Dept chemistry, AMU
university, New Delhi, India

Rahmouni A.

LMC laboratory, Dept Chemistry, Saida University,
Algeria

Saidi M.

LPSEZA laboratory, Dept Chemistry, Ouargla
University, Algeria

Soltani Y.

BPO Laboratory, Endocrinology theam, Dept. Bio.
Physio., USTHB, Algiers, Algeria,

Taleb S.

Materials Chemistry Laboratory

Dept Chem. UDL Univ., SBA, Algeria

Akkal S.

Research Unity: VNRBM Lab. Dept. Chem.,
University of Constantine 1, Algeria

Aouf N.

Lab. Applied Org. Chem. , Dpt. Chem.,

Annaba University, Algeria

Balansard G.

Pharmacognosy Lab., Faculty of pharmacy, Univ.
Aix Marseille 11, Marseille, France

Belkhiri A.

Pharmacognosy Laboratory, Faculty of Medicine,
Constantine university, Algeria

Berredjem M.

Lab. Applied Org. Chem. , Dpt. Chem.,

Annaba University, Algeria

Bouklouze A.

Lab. Pharmaco. Toxico. Faculty of medicine and
pharmacy, Med. V Univ. Rabat, Morocco
Bressy C.

iSm2, CNRS UMRG6263, Aix-Marseille University,
Marseille, France

Daich A.

URCOM, EA-3221, CNRS FR-3038, UFR Sci.
Tec., Normandie Univ, Le Havre, France

Djebli N.

Pharmacognosy, Api-Phytotherapy Lab.
Mostaganem University, Algeria

El Hatab M.

Natural products Laboratory, Science faculty, Blida
university, Algeria

Esnault M. A.

INRA, UMR 0118 RENN Vegetal Biotecnology
Lab., Rennes, France

Hadj Mahamed M.

BGCMD laboratory, Science Faculty,

Univ. Ouargla, Algéria

Gharabli S.

Chem. Lab., School of App. Med.Sciences,
German Jordanian University, Jordan

Jesus Aizpurua M.

Dept. Organic Chemistry-I, Univ. Basque Country
UPV/EHU, San Sebastian, Spain

Kacimi S.

Materials laboratory, Chemistry dept. Ain
Temouchent University, Algeria

Kessat A.

Analytical Laboratory, Central pharmacy

Rabat, Morocco

Leghseir B.

Phytochemistry laboratory, Faculty of science,
Annaba University, Algeria

Melhaoui A.

LCOMPN-URAC?25, Fac. Scie., Mohamed |
University, Oujda, Morocco

Ouahrani M. R.

Faculty of Sciences & Technology, EI-Oued
University, Oued Souf, Algeria

Reddy K.H.

Dept. Adv. Res. Center, Narayana Med.College ,
Nellore, Andhra Pradesh, India

Salgueiro L.D

Lab. Farmacognosia, Fac. Farmacia, Univ. de
Coimbra, Coimbra, Portugal

Tabcheh M.

Applied Chem. Lab., Faculty of Science Lebanese
University, Tripoli, Lebanon

Villemin D.

LCMT lab., UMR CNRS 6507, ENSICAEN,
Caen, France.

Zyoud A.H.

Dept Chemistry, An-Najah N. University, Nablus,
West Bank, Palestine



PhytoChem & BioSub Journal Vol. 11(2) 2017
ISSN 2170-1768
CAS-CODEN:PBJHB3

urnﬂ| PhytoChem & BioSub Journal

ISSN 2170-1768

Haloxylon Scoparium: An Ethnopharmacological Survey, Phytochemical
Screening and Antibacterial Activity against Human Pathogens Causing
Nosocomial Infection

N. Fatehi*, M. Allaoui'?, H. Berbaoui', A. Cheriti', N. Boulenouar'? & N. Belboukhari*

Phytochemistry and Organic Synthesis Laboratory, UTM, Bechar 08000, Algeria

2 Faculty of Sciences, Kasdi Merbah University, 30000, Ouargla, Algeria

® Dept. Of Nature & Life Sciences, Nour Bachir University Center, 32000EI-Bayadh, Algeria
*Bioactive Molecules and Chiral Separation Laboratory, UTM, Bechar 08000, Algeria

Received: April 17, 2017; Accepted: June 30, 2017
Corresponding author Email fthnaima@gmail.com

Copyright © 2017-POSL
DO0I:10.163.pcbsj/2017.11.-2.-104

Abstract. Nosocomial infections occur worldwide, both in the developed and developing world. They are a major
cause of death and increased morbidity in hospitalized patients. This study deals with the valorization of medicinal
plants of southwest Algeria, in order to find new bioactive natural productsagainst human pathogens causing
nosocomial infection.

Haloxylon Scoparium (Chenopodiaceae family) is a local medicinal plant, which has been used extensively in the
southwestern part of Algeria. It was subjected to an ethnopharmacological survey,phytochemical screening and anti-
nosocomial activity. The ethnopharmacological survey revealed that the H. Scopariumis used to treat numerous human
diseasesespecially the infectious one such as skin infections, urinaryandgenitalinfections.Therefore, the H. scoparium
aerial part was subjected to a phytochemical screening. Then its crude extracts, including, acetone, ethanol, methanol,
chloroform, dichloromethane, chlorohydric and water extracts were tested against three pathogens causing nosocomial
infectionusing the disc diffusion method. As a result, all the phytochemical constituents were found to be present in the
aerial part of H. scoparium. The methanolic extract was found more bioactive comparing to the other extracts.

Key Words: Nosocomial infection, Haloxylon scoparium, ethnopharmacological survey, phytochemical screening,
antibacterial activity,

Introduction

Nosocomial infections occur worldwide and affect both developed and resource-poor
countries. Infections acquired in health care settings are among the major causes of death and
increased morbidity among hospitalized patients [1,2]. They are a significant burden both for the
patient and for public health. The organisms that cause nosocomial infections are often drug
resistant. Many strains of pneumococci, staphylococci, enterococci, and tuberculosis are currently
resistant to most or all antimicrobials which were once effective[3].
Algeria's distinctive morphology, varied topography and under changing climatic conditions
permits the grow of more than 3000 plants species [4,5].The south Algerian flora is very rich and a
great number of species has been used traditionally for the treatment of several diseases without any
scientific background [6]. Of the shrub and tree species encountered in the desert of southwest

104



PhytoChem & BioSub Journal Vol. 11(2) 2017
ISSN 2170-1768
CAS-CODEN:PBJHB3

Algeria, Haloxylon Scoparium, which is known locally as “Remth”,is one of the most used species
traditionally in ethnomedicine.

H. scoparium Pomel [= Hammada scoparia (Pomel) Iljin., Arthrophytum scoparium (Pomel) Iljin.,
Salsola articulata Cav., Haloxylon articulatum (Cav.)],belongs to the family chenopodiaceae,
which has 120 genera and more than 1700 species [7,8] . They are worldwide distributed especially
in desert and semi desert areas in soils containing much salt. The plants are herbs, shrubs, subshrubs
and rarely small trees [9].

Materials and methods

Ethnopharmacological survey

The traditional uses of Haloxylon Scoparium plant information were collected from different places
in southwest Algeria generally (Naama, Tindouf and Adrar) and in Bechar region particularly.

The ethnobotanical data was collected between June 2010 and July 2011, based mainly on semi-
structured questionnaires and open-ended conversations with selected more than 50 informants
(Traditional Medical Practitioners) of different age, gender, occupation, education, and class. They
included more than 39 men and 11 women, aged between 40 and 79 years. Interviews and
discussions were conducted in the Arabic language, the common local language in the study area.

Plant material

The aerial part of Haloxylon Scoparium were collected from Boukais area (about 265 km of Bechar,
southwest Algeria). The sample was air-dried under the shed at room temperature, then manually
powdered and kept in polyethylene bags until used.

Preparation of extracts

The powdered aerial part of Haloxylon scoparium (50g) was extracted using seven different
solvents with different polarities namlely: water, acetone, ethanol, methanol, chloroform,
dichloromethane and chloride acid 5%. The extracts was then filtered and concentrated in a rotary
evaporator completely. Residues were kept in a hermetically closed color glass vial at 4°C until
using.

Phytochemical screening
Standard screening test was carried out for various plant constituents. The plant material were
screened for the presence or absence of secondary metabolites such as alkaloids, steroids, phenols,
flavonoids, saponins, tannins and anthraquinones by qualitative chemical analysis as per the
guidelines of Sofowara (1993), Trease and Evans (1989) and Harborne (1973).

- Test for alkaloids
Mayer’s test: A 50 mg of the plant material was dissolved in dilute hydrochloric acid. Solution was
clarified by filtration. Filtrate was tested with Mayer’s reagents. The treated solutions were
observed for any precipitation.

- Test for steroidal compounds
Salkowski’s test: 0.5 g of the plant material was dissolved in 2 ml chloroform in a test tube.
Concentrated sulfuric acid was carefully added on the wall of the test tube to form a lower layer. A
reddish brown color at the interface indicated the presence of a steroid ring.
Lieberman’s test: 0.5 g of the plant material was dissolved in 2 ml of acetic anhydride and cooled
well in an ice-bath. Concentrated sulfuric acid was then carefully added. A color change from
purple to blue to green indicated the presence of a steroid nucleus.

- Test for phenolic compounds
100 mg of the plant material was dissolved in water. Few crystals of ferric sulfate were added to the
mixture. Formation of dark-violet color indicated the presence of phenolic compounds.
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- Test for flavonoids
Test for free flavonoids: Five milliliters of ethyl acetate was added to a solution of 0.5 g of the plant
material in water. The mixture was shaken, allowed to settle and inspected for the production of
yellow color in the organic layer, which is taken as positive for free flavonoids.
Reaction with sodium hydroxide: Dilute sodium hydroxide solution was added to a solution of 0.5 g
of the plant material in water. The mixture was inspected for the production of yellow color which
considered as positive test for flavonoids.

- Test for saponins
Froth test: 0.5 g of the plant material was dissolved in 10 ml of distilled water in a test tube. The
test tube was stoppered and shaken vigorously for about 30 seconds. The test tube was allowed to
stand in a vertical position and observed over a 30 minute period of time. If a “honey comb” froth
above the surface of liquid persists after 30 min. The sample is suspected to contain saponins.

- Test for tannins
Ferric chloride test: A portion of the plant material was dissolved in water. The solution was
clarified by filtration. 10% ferric chloride solution was added to the clear filtrate. This was observed
for a change in color to bluish black.
Formaldehyde test: To a solution of about 0.5 g of the plant material in Sml water, 3 drops of
formaldehyde and 6 drops of dilute hydrochloric acid were added. The resulting mixture was heated
to boiling for 1 minute and cooled. The precipitate formed (if any) was washed with hot water,
warm alcohol and warm 5% potassium hydroxide successively. A bulky precipitate, which leaves a
colored residue after washing, indicated the presence of phlobatannins.

- Test for anthraquinones
Borntrager’s test (Test for free anthraquinones): The hydro-alcoholic extract of the plant material
(equivalent to 100 mg) was shaken vigorously with 10 ml of benzene, filtered and 5 ml of 10%
ammonia solution added to the filtrate. Shake the mixture and the presence of a pink, red or violet
color in the ammonia (lower) phase indicated the presence of free anthraquinones.
Modified Borntrager’s test (Test for O-anthraquinone glycosides): For combined anthraquinones, 5
g of the plant extract was boiled with 10 ml 5% sulphuric acid for 1 hour and filtered while hot. The
filtrate was shaken with 5 ml benzene; the benzene layer separated and half its own volume of 10%
ammonia solution added. The formation of a pink, red or violet color in the ammonia phase (lower
layer) indicated the presence of anthraquinone derivatives in the extract.

Microorganisms and preparation of bacterial suspension

Tree pathogenic nosocomial infection causing bacterial isolates, viz., Staphylococcus aureus
(urinary infection), Proteusmirabilis (from skin) and Escherichia coli (urinary infection) were used
during the present study and were obtained from Boujemaa Tourabi hospital (240 bed); Bechar
distinct.

The bacterial culture strain was cultured in nutrient broth at 37°C and maintained on nutrient agar
slant at 4°C. The previously identified microorganism was inoculated at 35 + 2°C for 10 hours. A
loop of pure slant culture is mixed with sterilized distilled water in a test tube under aseptic
condition and contentwas thoroughly mixed to form a uniform suspension

Determination of antimicrobial activity (disc diffusion method)

For determination of antimicrobial potential of plant extract in different solvents against the
selected microorganisms, the zone of inhibition using a modified agar diffusion method were used
[10]. Bacterial strains grown on nutrient agar at 37°C for 18 h were suspended in saline solution
(0.9% NaCl) and the suspension was used to inoculate. A sterile paper discs were impregnated with
40 pl of the extract and were placed on the inoculated agar. The plates were incubated at 37°C for
24 h. Antibacterial activities were evaluated by measuring the inhibition zone diameters. The
experiments were conducted in triplicate and the zones inhibition was measured in mm.
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Results and discussion

The fieldwork was conducted in several places in Southwest Algeria (especially Bechar
province) between June 2010 and July 2011. The information was contributed by more than 50
informants included more than 39 men and 11 women, aged between 40 and 79 years. It is evident
from the interviews conducted in different places; knowledge of medicinal plants generally and H.
Scoparium particularly is limited to traditional healers, herbalists and elderly persons due to lack of
interest among the younger generation.
As it’s shown in Table 1, traditional healers are using the Haloxylon Scoparium plant to cure some
infectious diseases,such as urinaryandgenitalinfections as well as to cure diseases related to skin
problems (eczema, wounds and sepsis, itching, burns), rheumatism, diabetes, cancer, infertility
problems, hair problems, Antitoxin, Stomach ache, pregnancy Disorders, and poison (snake,
scorpion and insect). Among the different plant parts, the aerial part was most frequently used for
the treatment.

Table 1.Ethnopharmacological Survey of H. Scoparium

Parts -
Area Medicinal use
Used
. Rheumatism, diabetes, cancer, urinaryandgenitalinfections,
Bechar, Boukais, . i . . .
. Aerial | eczema, infertility, disorders of pregnancy,hair problems, stomach,
Moughel, Beni Abbas, A SR .
. part wounds and sepsis, itching, burns, antitoxin, snake bite and
Abadela, Taghit . ;
scorpion sting
Naama, Mechria, Ain Aerial Urinaryandgenitalinfections,eczema, hair falling, wounds and
Safra part sepsis.
Adrar Aerial Urinaryandgenitalinfections, eczema, wounds, snake bite and
part scorpion sting
. Whole . . . .
Tindouf plant Eczema, wounds and sepsis, snake bite and scorpion sting

Phytochemical screening

The phytochemical screening was done usingcolor forming and precipitatingchemical reagentsonthe
aerial part of H.Scoparium to generate preliminary data on the constituents of the plant.The results
obtained from the tests were summarized in the following table.

Table 2.Phytochemical screening of the aerial part of H. Scoparium

Test Reagents Aerial Part
Alkaloids Mayer’s test +
. Salkowski’s test +
Steroidal compounds Lieberman’s test L
Phenolic compounds Ferricsulfate +
. Ethyl acetate +
Flavonoids Sodium hydroxide +
Saponnins Froth test +
Tannins Ferricchloride +
Formaldehyde +
. Borntrager’s test +
Anthraguinones Modified Borntrager’s test +

The preliminary qualitative phytochemical analysis of the H. Scoparium was carried out for
detection of secondary metabolites and results indicate that all the phytochemical constituents were
found to be present including: Alkaloids, flavonoids, tannins, saponins, phenols, and steroids.
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Alkaloids are known to contain many pharmacological properties. They are mostly used as
antidepressant, stimulants, anaesthetic, antitumor, antimalaria, antibacterial and amoebicide [11].
Flavonoids are known to have anti-inflammatory, anti-allergic, antiviral, antispasmodic and diuretic
effect [12,13], while Saponins are known to be immune booster. Extracts of plants, rich in saponins,
are said to demonstrate antiflammatory, homolytic, allelopathic, cholesterol lowering and anticancer
properties [14].

Tannins are good antimicrobial agent, which precipitate protein thereby providing waterproof layer
on the skin when used externally or protect the underlying layers of the skin and limit the loss of
fluid. They were found also to have antiviral, antibacterial, antiparasitic effects, antiinflammatory,
antiulcer and antioxidant property for possible therapeutic applications [15,16].

Antibacterial activity

The antibacterial activity of the different extracts of H. Scoparium (water, acetone, ethanol,
methanol, chloroform, dichloromethane and chloride acid 5%)was investigated against nosocomial
infection causing bacterial isolates viz., Staphylococcus aureus,Proteusmirabilis and Escherichia
coli. The inhibition zone, measured in millimeters, including the diameter of the paper disk, was
used as the criterion for measuring the antibacterial activity of H. Scoparium.

Table 3. Antibacterial activity of H. Scoparium extracts

Extract S. Aureus E. Coli P.Mirabilis
Acetone extract 6 6 6
Methanol extract 15 13 17
Ethanol extract 6 12 9

Chloroform extract 6 7 6
Dichloromethane extract 6 6 6
HCI (5%) extract 7 12 7
Water extract 6 6 6

The Methanolic crude extract show the higher degree of inhibitory activity against P.Mirabilis with
the mean growth inhibition zone of 17mm, than the staphylococcus aureus 15mm and 13mm with
E. Colirespectively. Chlorohydric and ethanolic extracts were found to be bioactive showing the
maximum zone of inhibition 12mm against the E. Coli, rather than the other test organisms.
Whereas, acetones, dichloromethane and water extracts showed no activity against all the tested
germs. Briefly, this results show that H. Scoparium hasseveral activities against the three tested
bacteria; which means that the alkaloids, the saponosides, flavonoids and tannin may be the major
bioactive substances in this plants. Among the various solvents tested, the methanol extract showed
more inhibitory activity when compared to other solvent extracts.

Conclusion

The growing incidences of drug-resistant pathogens have increased the attention on several
medicinal plants and their metabolites for antimicrobial properties. A conducted
ethnopharmacological survey revealed that the H. Scopariumis used to treat numerous human
diseases especially the infectious one such as skin infections, urinary and genital infections.
To search for a compound, which elicits a particular bioactive response, an appropriate assay is
required to screen the source material, and to monitor extracts there from and subsequent
purification steps. Therefore, a preliminary study of H. Scoparium was done to generate preliminary
data on the phyto-constituents of this plant and to choose the most bioactive extract among seven
extracts tested.
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Thus, the present study reveals that the H. Scoparium contains the important bioactive compound
and secondary metabolite with antimicrobial potential against human pathogens causing nosocomial
infection. The antimicrobial potential of the plant may be attributed to the various bioactive
compounds present in the crude extracts. The purified compound may be more potential and
significant against the selected microorganism. Further studies require isolation and individual
characterization of each bioactive compound for the pharmaceutical use.
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