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Abstract

Antimicrobial activity of fiv
bacteria viz., Salmonella tvphi,
(gram +ve) and four strains of fungi viz.,
Penicillium digitatum microorganism. The in vitro anti
agar disc diffusion method. The most act
a_ntlljungal plants were Xamthiwm strumariuim,
significant antimicrobial activities of potent extrac

Ciprofloxacin and Fluconazole for bacteria as we
wndo leaf, X. strumarium,

(gram

Alternaria alternata, Pen

Vitex negundo and
ts were compared W

T. erecta flower extracts generally revealed
Saponins, Anthraquinones, Amino acids, Carotcnoids, Flavonoids and Tan

Thclrcsu]_ts obtained in this study sugges! that X. strimarium, V. negun
treating diseases caused by these test organisms.

Keyworfis: Phytochemical, antimicrobial, plant extracts,
erecta, ciprofloxacin, fluconazole, etc.

Introduction
tential

Bioactive compounds from vegetal sources ar¢ po
plants have great potential to produce new drugs w
traditional medicine contain a vast array of substances th

even infectious discases '2. From ancient times, p
s for the develop

Escherichia coli, Shigella flexneri
icillium notalunt,
bacterial and anti fungal activities were (cs
ive antibacterial plants were Vitex negundo,
Tagetes erecla, respectively. The

ith the standard antimicrobiotics.
Il as fungi respectively at 1 m

M. pruriens. C. bonduc seed and
ds, Terpenoids, Phenols,
{ various conccnirations.

Preliminary phytochemical analysis of V. negi
the presence of Alkaloids, Steroi
do, T. erecta can be used in

nins a
Xanthium strumarium, Vitex negu
i

source of natural antifungic 11, Many

hich can be useful for huma
at can be used to treat ¢

lants have provided trem
ment of new potentia

|
traditional medicine systems as well &
bacteria have always been conside

ivity and preliminary
ome plant extracts
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¢ solvent exiracls of local plants was cvaluated in vitro, with four strains of
_ve), Staphylococcus aureus

Aspergillus niger, §
ted by |

Tugetes erecla and

g/ml concentration.

wdo, Tagetes

n. Plants used in
hronic and
endous support in
| drugs in modemn
red as a major cause
es have produced a

/ pharmaceutical industries. Pathogenic
of morbidity and mortality in humans. Though the pharmaceutical compani
esistance to these drugs has increase\:d and
f resistance o antibiotics, the

1 pumber of new antibacterials in the last few years, 1
it has now become a globai concem B Dye to the increase o

, developments of new an
| been investigated for t

bioactive secondary metabolil
/ immense importance of medicina

performed on different plant extracts
tritive plant chemical

[ Phytochemicals are non-nu
| properties. Plant produces these cher
J that many phytochemicals in leaves and seeds works differently
’ discases [°.
Vitex negundo (Family: Verbenaceae) commonl
almost found throughout India is traditionally used for the trea
insecticidal, antibacterial, antifungal, for rtheumatoid arthri
inflammation, leucoderma, enlargement of the spleen, tumors an
from different areas has studied the significant biologica
[ they evaluated its antibacterial 1%, antifunga
| Xanthiwm strumariuni L. is an annual plant
| Kknown as common cocklebur is available generally in

Various parts of this plant species were found to possess use
gal 1'%}, anti-ulcerogenic 116l and anti-

liferation of human canccr cells in vi

he potential sources of new agents.

es that can be of interest
I plants for therapeut
to isolate biologica

anthelmintic ", antifun
also known to inhibit pro
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d innovative antimicrobial agents are utmost ne
Because,

in therapeuti
ic targel, intensive studies ha
ically active compound

that have protective or d
cent research demonstrates

micals to protect itself, but re
to protect humans against

y known as Nirgudi,
tm

tis,
d related discases. Scientist

| activities of V. negundo plant and

| 18.12:3] and cytotoxic act

belonging to the fami
between Octo
ful medicinal properties such as

inflammato
ro 19 120 Srinivas et al., (2011),

cded. Plants have long

they contain many
¢ [ To consider the
ve been
s B

iseases preventive

is an aromatic large shrub
ent of skin-ulcers, as an

gonorrhea, bronchitis,

ivity (L
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ed flower
poultry foed), alao lnmimd extract Used as supplement for

in :
medicine (folklore) mdn or dye industry 1, It is also used

Anpl
plant pest control 124), - ua P?hon for non veriebrates and

* Caesal
pinia bondue i
Cackibinicnss oo Indi :
piniacea A an medicin
tropical mt;“flmﬂ}'. found ‘hmugho'\:‘hfﬁ;bdmmins 10
of the World %, ¢ bon d':w":e:'lhcr
¥ are

u

_asthma, colic, antiperiodi
( {Mariasis, Se::'l ;E;::;Ti_odlc. in dyspepsia, dentrifice and
is used in the treatment of orchitis,

~ovarilis,
scrofula, useful for dispersing swellings, restraining

hemorrhage in hydroce
:;m m-:-:; le .lcprosy and keeping off infectious
prurie ily: kb
velvet beanis a";o lfmt:ra}’nbncegc;, commanly called the
i traditional A P nred'n ian l‘ncdlcmal plant, which is used
including Parki yurvedic Indian - medicine, for discases
iropical reg insonism and widespread in tropical and sub-
varable Iﬁ;gt:cs‘ :fl the world. All parts of M. pruriens possess
 rioos codtent Al properties and it has been investigated in
o neoplastic . including for its anti-diabetic, aphrodisiac,
Thi phont i 1‘.Mx.!u‘;\t;-epl11:1:nt1_::, and anti-microbial activities %
e mcd'l ely qsod in Ayurveda, which is an ancient
= ‘ ical science that has been practiced in India
ince the Vedic times 1500-1000 BCP™.

Material and Methods
I(‘_anlc:cliqla and Identification of Plant Material
CI"Sh V.u.?: negundo leaves, Xanthium strumariun seeds,
aesalpinia bonduc seeds, Mucuna pruriens sceds and
_Tagﬂes erecia pelals were collected from local, rural areas of
F‘f\umpgﬂbﬂd, Maharashira,  India.  The taxonomic
. \_}‘_:dcntlﬁcanon of these plants was confirmed from Department
of Botany, Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad. The plant material was washed ‘under running
tap water, air dried for 2-3 weeks at room {emperature 0
— 40 °C) and pulverized in an electric grinder and stored in

airtight bottles.

- Preparation of the Extract
20 of plant powder Was soaked in 200 ml ethanol,

methanol, chlpmfonn, acetone, n-Hexan¢ salvenls separately
and extracts were extracted with Soxhlet apparatus.

Preparation of Dis¢ ; .
Antimicrobial activity was planned to test using disc method.

For the disc preparation Whatman filter paper No.| was uscd.
ingle layer. Later

folded and made a 5ing

Whatman filter paper is : Lk %
with the help of punching machine, it Was punched 1t sma .
i isq pieces Were collected in the baby jar an on.it. The extracts :_)f V. neg _ 1
l:cci ﬂ;e:eddlf-:sg:‘;d I'orcfurlhcr research purpose: showed highest activity against bacterial strain S. aureus an
e B : other - three plant species showed very less orf negligib
activity against it.
~1650"
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ee ), Mgy sh and yellow

g e Lo Sl 4 %

gent and. as :animal Tood-in. ‘--.: -ve

* Anifbacerisl Sereening
“Teal: organtsmst A

'NCL:(National Chemical
mlchorginisms were maintained 54 °C on Mueller Hinton -
'A;n(H!MEDIA]sImw.'"__"-*' B s :
Anlifungal Screening i o et
anel of fungal specics If foding

‘ anlibacicrialfunlifungal

Yl G
O

Escherichla coll. Salmonella typht. Shigella exner! (grom e
“and ! Staphylococewd aurews {gram +ve), were vied for
o el actvy, Sundard-sing were-obtsield from

T borsony), Pne, Inda. The

Test organisms: A P
Alternaria alternaia, Peniclilinm nolatum, Aspergillus niger.
ed oy

Penlcillium digitatum were s for antifungal sctivity. .
Standard strains obtained [ '

Department  of Botany, Dr. N
Marathwada University, Aurangabad (MS). i T B S
microorganisms were maintained at 4 °C Sl e s
Dextrose Agar (HIMEDIA) plates. p

g
=
8
3
g
8

Preparatlon of the Test Solutions and Antlmicroblal AsssY :
Using Agar Disc Diffusion Methods * AR
Antimicrobial activity was carried out according 10 the
method of Bauer &f al.,, (1966) ™. Siock cultures were
maintained at 4 °C on slope of Mueller Hinton Agar for

bacteria and plates of Sabouraud Dexfrose Agar for fung!. 200
pl of standardized cell suspensions Were spread on & Mueller
Hinton Agar. Extracts of sll five planis (lcaves and S
were dissolved in respective solvents and aliquot
extracts. The samples were applied to disc paper and air
The air dried discs. with extract were inoculated on agar plate
agpinst selected microorganisms. ARer 24 hrs of incubation
the results were recorded in different time interval. The
effects of plant extracts were compared with Ciprofioxacin
and Fluconazole 2s 8 standard for bacteria bs well as fungi
respectively at 1 mg/ml conceatration. The resulls obtained by
measuring diameters of the zone of inhibition in millimeter
mm) arc rcprcscmcd ns, = Maximum
anlibnclerinlfun!il‘ungul activity, T =  Averagt
activiy and 7 Minimum
e datn obtained - Was

plications Were".

amibactcrial!nntifunga! activity.
slatistical .op

tabularized and the necessary
made.

Observations and Results
The extracts of V. negiindo r

their strong activity apainst £ coli. Subsequently, the extracl
of V. negundo 18Ves in i
two solvents, T, erecia petals in three solvents showed strong -
activity against S. typhi as i 3

extracts of X. strumarium and C. bonduc¢ seeds. The different
splvent exiracts of T. erecla petls, C. c
negundo 1eaves showed minimuin activity against S.

and there is n0 cffect of M. pruriens and X. strumariun seeds
ndo 1eaves. T. erecla petals
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shows very less anify
sl L ungal acii o C A
is no any effect of d, e ang
: 3 e nst 4, 4, seeds K
erecta petals in all solyeny M M, pmﬂm,?gr‘" and there m::.’r::::ft;- ’;'mumrmrzm Vilwlo  eholerae,  Streptacoce N 4
! 5. Echericin coll have inhibitory activity nex! only g™
\\j‘/

e . cnl ¢
activity of differen Xtracts gy seeds ang
; solve § agningy And T,
AL strumarium, C p, r? Lextracig of SCrog 1 The antifunga| the Salmonejly paratsphi, Lolge ef al., (2016) 7", in three €.
minimum activity ag c;:“"" Seeds, 71 ('.r'p:: d plants such ng :;:Jr'f.‘kw“’"- A. mexicana, §. irifolians plant extracts in four
P. digitatum. There ig pared to ., ,,(.gm’d" Petals shows "hnf:c:;l snl}«cma; acetone, methanol, elh_nrm[ n'ml chlorofarm
§ N0 any offpe 0 leaves againgg ed their antibacterial activity against £, coli and 5
g aureus, Islam e af, (2013) P, studied; Leaf extract of V.

extracts in .

Tablo Mo a;i t::::“ﬁ\c solvents agping Iﬂ‘::; ,J‘f Pruriens geeq neg ibi i
solvent extracty Il_mamc the microbia Litatum, im!-j!"irt.lo in methanol at 10 mg/mi exhibited a variable growth
viz. & coli. § Of sereened plantg ﬂguimgmwm of different m{lrl;!:'oh capacity against ol hactc’rial species viz., Bacillus
Sfﬂpfn:fa 2 0Phi, S. flexueri ang grai _: Bram -ve bacterig l'ivc; e Staphviococeus aureus, Psendomanas aeruginosd,
et ‘roct us aureus respectively, 7. Tl‘! Ve bacteria such as (20 l*;”ﬁ’;;'a coli and Salmonella typhl. Dcv}ma and :)a;
mgicidal effect of different s « Table Np, 3 Sk ) o shogtcc_l !h_c mcl_hnnunc ex:ractlol‘ . strumarium
plants, solvent extracyg of : shows zone of inhibition with K. pneumaniae, E. faecalis, B.
There are many differences ; 5 ol screened .i!ih.'fff.’r‘. i’_.nmwhm’s, S aureus but it was incffective against
antifungal effects of plant S the antibacteria] gg we E. coli. Similarly, distilled water extract of X. strumarium
{ roperties and diffe' nt Species, due to the phytochemi HT showed zone of inhibition with E. Juecalis, B. .mh_rrh.t. P,
Soadusible that s rences among microbes, Iy s mfrabms.' S. aureus and it was incapable with E. coli and K.
» some of the plants were ineffoct: ay quite preumonia. The leaf extract of X. strumarium in aqueous,
Cltective in the ethanol and n-hexane solvents, inhibited . aureus and not £.

coli, K. pneumoniae and B8, subtilis 71, but in the present
study only n-Hexanc extract of X. strumarium showed
antibacterial cffects against S. aureus. The extract of
chloroform of X, strumarium inhibited S. aureus, B. subtilis,
E. coli and ethy! acetate extract inhibited S. aureus '), but no

The secondary metabolites li :
Y olites like tannins, flavonoids, steroids, inhibition of any bacterial growth was observed by aqueous
extract however we haven’t found any activity of chloroform

;:g:;:::;sa dalkal_o ids phenols, terpenoids, anthraquinone,
nd a ids pr ; - : .
mino acids present in trace amount in some of extract of X. strumarium seed against S, aureus and E. coli.
These differences in result may be due to the difference in

resent stu 5 ibioti
:I:ur-um m(.:i: d'c| not possess antibiotic propertics or the plant
xtracts 1ave contained antib i
eXtrac / aclerial and i
s : ’ i n a
ma:st}uucnt:. insufficient concentrations. The dryingnuigtc]f:sl
mey] 1:':\5) caused c_onformalional changes to occur in sr())me of
chemical constituents found in these plants species

the plants are showed in Table No. 1.
Disiiiion time of collgction of plant mE}terial, difference of solvent,
Each of ; ’ ) dose andl habitat of plam n:1atcr1ai. \{erma and Veqna (2012)

ch of the extract tested in the present study displayed 121 studied the antibacterial potential of cthanolic extracts
ﬂﬂ!lba_ctcnal as well as antifungal activity on at least 2-4 from leaves, flower, stem and root of plant T. erecta and
bacterial and 2-4 fungal strains tested. However, differences reported that S. lutea, B. circulence, B. subtilis were most
were observed between antibacterial and antifungal activities sensitive to the leaf extract while £. coli and S. aureus were
of the extracts, These differences may be due to change in the least sensitive to the ethanolic extract. Flower extract showed
chemical composition of these extracts as the bioactive significant antibacterial activity against S. lurea, E. coli. B.

circulence.

compounds from plants have many effects including

antibacterial and antiviral properties [*3%,

Table 1: Preliminary qualitative phytochemical analysis of five screened plants species

;; Plant species Plant part Tannins’Snponins Phenols| Flavonoids| Alkaloids|Steroids| Terpenoids Anthraquinone | Amino acids
I | Vitex negundo [ Leaves | + | + [+ e " T T T :
2 I Xanthium strumarium | __Seed |+ [ e + + + . + - t
i | Caesalpinia bonduc | _Seed + . + + N .
| Mucuna pruriens | Seed R i + 5 + + + - =
T Tagetes erecta__| Petals % | ¥ 1. + + + -
Table 2: Antibacterial activity of different solvent extracts of screened plants against Gram —ve and Gram +ve bacteria.
Sr. NoJ] _ Plant Species [Plant Par( Bacterium Control Ciproﬂux?h)‘[tthmmlMctanoIClllogl‘nrmi;\ier:n n-lle:.an
E. coli (Gram -ve) ++ +++ +ht & '
S ryphi (Gram -ve) ++ ++ ++ + +: =
[ Vitex negundo Leaves S, flexneri (Gram -ve +++ ++ | . o :
S aqureus (Gram +ve) +++ +++ SR S : -
E. coli (Gram -ve) +++ - - B - =
S typhi (Gram -ve +++ - + 3 - -
2. Wanthium strumariun Seed  [& f1oxneri (Gram -ve) Fere 2 s E - -
S aureus (Gram tve +++ - - -_ - .
E. coli (Gram -ve) ++-: + ; =" - ;J
o S typhi (Gram -ve) -
pran it Seed S. flexneri (Gram -ve) ++ b + ++ : -
-t + 2 +

."5()”(”!’('
.S, aurens {Gm m VC)
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o= Immoaye) | ———— Ml Wiy pl.nnjuurn.llruln
pruriens Seed v-" ! 1!:1(]‘;?,,;;;! NN T— -
‘-&'.'Lr:t_@mm_m —tt - : . i MR
5 -—ﬂ"_"'ﬂ'_@'_a_nu\-_q"‘-—-—u' - [ 3} ke ’
Tagetes £ coll (Gram coey | 4 : 5 N DL
1 S N -ve ! - . pir .
enecle Petnly |20 it (Gram -ve 4 _ - (AL
'i‘l Tevieri Qram -ve :_: I o o — P
R_ureis (Gram tve) = 1 T Tr | ’
s 1+ e . e .

Table 3: Anfifungal nctlvily

of diMerent soly
solvent extracts of screened planis ngainst four fungal sirainy,

u
Plant Specles  [Plant Pard_ Vungnr
gl
e I:I Stratn__ [Control {FlucanazoleJE(l y m
Vitex nectmd -I._._*Mum.-.,.,,,,, "y 2(hanolMelhanolChiorofar Acetontn: cand
+negindo Leaves Lcnicillinm notanim 4 - [ e L
|_Asperyillis niger - X i T L e,
Penfvillivm iei - " v v T .
T g1l +41 . [
2. Waenth lleravia altermata e : T
2. Wanthium strumarium)  Seed Peniciliinm soratum - 3 [ Fr : :
- ' + + + 4 r
T"I_-‘J’I'J'_J.:!Hrf.v niger Yy —]
f{;'.::l'[‘IHIHI'H digimnm iy rwwy e “"'—:'—_"_L—_"'_'._'
3 Cacsalpinia 5 \f!r_mm.u’h'.'-mmr i+ n = + v
i Seed enicillinm - T
bonduc it b + . | * |
( \ Aspergilluy wiger T+ " " TIo ' .
Penicillinm digitatim 4 3 4 .t 3 -
Ve Alernivia aftermnt bt = Ses, . - =
1. ;nw:-ﬁ-::: Seed Penicillivm natation i+ + + s ' .
‘ Aspergiling niger ek - - - - -
Penicitlivm digianin -+ - - = -
. Alternarvin alternala +4-+ 4 + ++ + -
5, agefes Petals [Lcricillinm notatun okt e ++ Ft -
erecid Aspergiliug niger 4o+ - - - = -
Peniviltinm digitatin -+ ++ + + - -
6. Argal A, Pothak AK, CNS activity of Calotropis
mopharmacology. 2006

a

Acknowledgments
1".15 work was financially supported by the Department of
Science and Technology (DST), Government of Indin, New

Delhi. The authors would like to thanks Principnl, Nutan 7.
College, Selu, (MS), Indin and Authorilies of Dr. Babusahch
Ambedkar Marathwada University, Aurangabad (MS), India

for providing loborwory facility and National Chemicnl

Laboratory (NCL), Pune {MS), Indin for supplying bacterinl 8.

species as well as Department of Boway, Dr. Babasaheb

4.\mbcdk:|r Mamthwada University, Aurangabad (MS), India

for supplying funpal strains,

Referenees 9,

i, Chivez-Quintal P, Gonzdlez-Flores T, Rodrigucz-Buenﬁ]

1. Gallegos-Tintoré S. Antifungal activity in cthanolic
extracts of Carica papaye L. ¢V, Maradol leaves und
seeds. Indian journal of microbiology. 20115 51(1):54-60.

2. Chowdhury JA, Islam MS, Asifuzzaman SK, Islam MK. 10
Antibacterial and cytotoxic activity screening of leaf
extructs of Vitex negundo (Fam: Verbenceac), Joumal of
Pharmacculical Sciences and Rescarch. 2009; 1(4):103- 11
108.

3. Adwan G, Mhanna M. Synergistic elfects of plam
extructs and antibiotics on Staphylococcus aniens strins
isolated from clinical specimens. Middle-East Journal of
Scientific Research. 2008; 3(3):134-139. 12

4. Djcussi DE, Noumedem JA, Scukep JA, Fankam AG,
Voukeng K, Tankeo SB et af. Antibacterial activities of
selected edible plants extracls against multidrug-resistant
Gram-negative  bacteria. BMC Complementary and
Alternative Medicine. 2013; 13(1)164. 13

5. Rios JL, Recio MC. Medicinal plants gnd antimicrobial
activity. Journal of Ethnopharmacology. 2005; 100(1,
2):80-84.

~1652"~

, Gautam LM, Shrestha SL, Wagle P,

. Nogarsckar KS,

_ Sharma A, Tyagi S, Nag

. Mahmud S, Shareel I,

gigunrea rools. Journal of el
106(1):142-145.

Khokra SL, Prakash 0, Jain §, .
Essentinl oil composition and nntibacterial studies of

Vitex negundo  Linm, extracls. Indian Journal of
Pharmaceutical Sciences. 2008; 70(4):522-526.

Aswur B, Khudubadi SS, Kuchekar BS, Rajurkar RM.
Suboo SS. Juvurkar RD. In-vitro evaluation of anti-
bacterial and anti-fungal activity of Firex nigundo
(Verbenaceac). Ethinobetanical Leaflets. 2009

2009(7):13.

Panda SK, Thatoi HN, Dutta SK. Antibacterial activity
und phytechemicul screening of leaf and bark cxtracts of
Vitex negindo L. from similipal biosphere reserve,
Orissa, Journal of Medicinal Planls Research. 2009;

3(4):204-300,

Ancjo KR, Dhingra Y-

Tamrakar BM.

Chemical constituents from Vitex negundo (Linn.) of
nepulese origin. Scientific World. 2008; 6(6):27-32.

Nagarscnker MS, Kulkarni SR.
nd untimicrobial activity of
[ leaves of Vilex negtineo.
utical  Seiences. 2010,

Evaluation of composition o
supercritical Muid extract 0
Indion Journal of Phanmice

72(5):641-643.
R, Chawrvedi A, Nag TN.
cellular toxicity of Navonoid

d Vitex negundo.
16(4):6396-

Antimicrobial activity and
extracts from Pongamia pitnata an
Romanian Biotechnological Leters. 2011
6400.

Furrukh U, Kamil A, Rizwani
GIl. Antifungal aetivities of Vitex negundo Linn.
Pakistan Journal of Botany. 2009; 41(4):1941-1943.

PRINGIPAL

Nultan
SELU, Dist. P2

Maha\f".d&‘alaya

@ Scanned with OKEN Scanner



St Pharmacognosy and ]‘hyluchemiury

,ghanna SR, Singh D, Khan FA
; » Swarankyr ¢
P, Bhagwan

¢ ps. Anthelmintic  actjyi

4 : Wity of .y, 3

/' against Haemonclys contornys inf{zg:fﬂuum Strumarium
10;

Journal of Animal Scien D in sh

Ces, 3 eep. Indi;

5. Lovh M. Lo 4, Lyt
» c ]

antifungal acriv]??pc P et g, Antiltigﬂuchpm P,
from Xanthjym h:a]::; of Xamhanolide;n anial and
carpum. Fitotergp; isolated
Pa. 2005; 76(3.

4):363-366,
Maria AO, Wende] GH

16. Favier |§,
Giordano 05, Pelzer | ¢ al. Any
Sesquiterpenes

er.rh(mo!:'de
- Journal of Cthnop

LY

32,

. Borkowski EJ
-Ulcerogenie activity of“
l1;‘rc:|rn Xanthium
ammacology. 2005:

Methano

possesses gy Iin;x"acl of ,
i -infla

aclivitigs, Biological Mmmatory

28(1):94-100.
KﬁambOJ A, Saluja AK. pp
Xanthium Strumarium
Jo_urnal of Greep P
J. Kim Y§, Kim Js
el al. Two }

and

anti-nocicepti
and Pharmaceuytica ki

Bulletin. 2005;

Lytopharmacological review of

- (Cocklebur). International

lanmacy, 201(; 4(3):129-139.

b Pi?rk SH, (;hm SU, Lee CO, Kim SK,

el Xy OXic sesquiterpene lactones from the
anthivm - strumarium and their in  vitro

inl'lil)il[)ry EICli\"lly on farne,
: syltra E
- glllel:il:::s %[1?3;{69(4);3?5-377_ yltransferase. Planta
P|1yt0c}u:mi::a|a0 RU, Venkateshwarulu EL, Kumar AC.
investigation orSC[;cc"'“B and in viro antimicrobial
- : the methanolic extract of Xanthium
Strumarium leaf. International Journal of Drug
SSI\‘:‘EI]?’m\?;; ‘111:1(1 ch}s;ca;ch._?@]I;3:2§6-293|. N
diffel‘em‘mm ‘lf TI ~va ual!on ﬂfalmbaclterml activity of
Pharm I d of ag(:*rcs erecta, International Journal of
53 armacy an Life Sciences. 2012; 3(6):1766-1768.

2. Packianathan N, Karumbayaram S. Formulation and
Lvaluation of Herbal Hair Dye: An Ecofriendly Process.
Joumal of Pharmaceutical Sciences and Rescarch, 2010;
2(10):648-656.

23. Canuill R, Lutein from Tagetes erecta L. for use in foods
for particular nutrition uses. The EFSA  Journal.
20006; 315(1):1-12.

’24. Nikkon FF, Habib MR, Karim MR, Ferdousi Z, Rahman

< MM, Haque ME. Insecticidal activity of flower of
Tagetes erecia L. against Tribolivm eastaneum (Herbst),
Research Journal of Agriculture and Biological Sciences.
2009; 5(5):748-753.

25. Sembiring EN, Elya B, Sauriasari R. Phytochemical
screening, total flavonoid and total phenolic content and
antioxidant activity of differemt parts of Caesalpinia
hondue (L) Roxb. Pharmacognosy Journal. 2018;
10(1):123-127.

26. Navanit PS. Phytochemical extraction and antibacterial
studies of Caesalpinia bonducella seed extracts. Mapana-
Journal of Sciences. 2014; 13(4):47-54.

27. Nadkarni KM. Indian Materia Medica, 3" ed. Vol. L,
Bombay, Popular Prakashan; 1986, 335-337.

28. Kirtikar KR, Basu BD. Indian medicinal plants. 2™ ed.
Dehradun: International book distributor: 1987, 763-7.

29. Anonymous. The Wealth of India, Raw materials, Vol.
111, CSIR, New Delhi; 1992, 179.

30, Sathiyanarayanan L, Arulmozhi S. Mucuna pruriens
Linn-A  Comprehensive  Review.  Pharmacognosy

Reviews. 2007; 1(1):157-162.

21.

~1653~

33.

34,

35.

36.

37.

38,

40.

41.

hu;v.;t“m\:nlwleaiL'HrmlLymu
A, Guemanti R, Sticozzi C.

of Mucuna pruriens.
ry Medicine.

Lamparicllo LR, Cortelazzo
Valacchi G. The magic velvet bean :
Jounal of Traditional and Complementa
2012; 2(4):331-339.

Harborne AJ. Phytochemical Mc_tho:}j-
modemn techniques of plant analysis 3 :
and Hall, Springer Sciencc & Busincss
York. 1998, 1-150. ) P
Bauer AW, Kirby WM, Sherris IC, Tu.rck M.‘ ATtlb[l;Jil;E
Susceptibility Testing by 2 Stapd_ardmcd Simgcl%@
Method. American Journal of Clinical Pathology. :
45(4):493-496. ;
Noumedem JA, Mihasan M, Lacm:\ta;ci"lf’iﬂcslzcl'g ::c

i . Antibacteria s ]

Kals Rs TS i ian vegetables against

methanol extracts of ten Cameroon )
Gram-negative multidrug-resistant bacteria. gcl)\fg
Complementary  and Alternative  Medicine. :
13(1):26. w )
Cn(w}an MM. Plant products as amnmcrobﬁl
agents. Clinical microbiology revicws. 1999; 12(4):564-
582.

reliminary phytochemical
n Vitex negundo.
Pharmaccutical

Rose CM, Cathrine L. r lin
screening and antibacterial activity O
Intemnational  Journal of  Current

Research. 2011; 3(2):99-101. .
Lolge SC, Zanke SP, Patil DR, Zambare SP. [n vitro

Antimicrobial Activity and Phytochemical Screening of
Local Plants. Journal of Pharmacy and Pharmacology.

2016; 4:151-154.
Islam S, Akhtar M, Parvez S, Alam J, Alam FM.
f a crude methanol

Antitumor and antibacterial activity of ! 1
leaf extract of Vitex negundo L. Archives of Biological

Sciences. 2013; 65(1):229-238. _
Devkota A. Das RK. Antibacterial Activities of Xanthium
strumarium L. Journal of Natural History Muscum.
2015; 29:70-77. )
Malik F. Hussain S, Mirza T. Hameed A, Ahmad S, llltaz.
Il et al. Scrcening for antimicrobial activity of thirty-
three medicinal plants used in the traditional system of
medicine in  Pakistan. Journal of Medicinal Plants
Research. 2011; 5(14):3052-3060. o
Khuda F, Iqbal Z, Khan A, Nasir F, Khan MS. Validation
of some of the ethnopharmacological uses of Xanthium
strumarium and Duchesnea indica. Pakistan Journal of
Botany. 2012; 44(4):1999-1201

PRINCIPAL
Nutan Mahavidyalays
SELU, Dist. Parbhanl

G Scanned with OKEN Scanner

& Scanned with OKEN Scanner



