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AB TRAC'T' ?

Therapeutic effect of antibiotics is threatened due to lncreasing

rnicroorganisms, hence a need for other antimicrobial substitute

(AgNps) was synthesized using aqueous soiution of Azadirachta in

ted by puitlloile,nic

tlrl[1 opartialCIs

extract

nitrate. The AgNps were characterized by UV-Vis (Ultra Viol and F'trtrR {Foui.ier

Transform Infrared) spectropirotometer. The antibacterial susceptibility was iirvr,:stiltriierr-i lllrliitsl-

Esc'herichia c'oli (trom wastewater and faecally contaminated soil), Stctp)rylacttt;i:Lt.t oL!r!711,\,:199i3,

Pseuclontottcts aeruginosa27853 and l''t'oleus ntirabilis using AgNps in differerll {roricei}tr;ttrc lrrr or

100-400 nrg/rnl by agar diffusion rnethod. DN,tSC (Dirnethyi sui{'o:ride) vrititotit iiv6; np,',1111; vv,1',

useri as negative control. Zones of iniribition vvere measured rrsing C{-3' irr ,ru l i. rjlatirL;uii

antibiotics used were compared with the AgNp, all the organisrns were :.l,js(;e1,it5l, io lhr:

antibiotrcs except P. mirabilis. At 100-400 rng/rnL Agi.\prs was bacterio,,t;;1l,ir) it lltl ,rlcl:Lle:;

AgNps synthesized was a very effective antibacterial agent e omparecl .,,vith the stattijii t d rr , ri irr itrtir,.
n-eaf extract of other medicinal plants should also be explored for Ag1\ps u;ic iitii.ii;lr(,r:liii-,,

effectiveness.

Keyrvorcis: Silver nanoparticle s, Eschericia coli, anribacte rial s

and silver

NFiT'RO$UCT{ON
jlnfectious illncsses caused by
microorganisms are wideli, spread, persistent
and almost difficutrt to treat due to tlie rapid
cleveloprnent in antibiotic resistance

rnechanisms in urost microorganisms (l-i and

Thomas, 201 B) whicli are often a step ahead

of the conventional antibiotics. The
continuous requirement for effective
therapeutic agents at low cost have also been
a motivating factor as many researchers have
attempted to develop new antimicrobial
agents that are cost-effective and potent in
cornbating these resistances.
Srlver have been known to possess excellent
rnedicinal propefiies since the nineteenth
century (Klasen, 2000) and silver ion and
silver'-based compounds have been wiclely
utilized in several antimicrobral applications
rnciuding dental work (Flerrera et al., 2000)
antirr-ricrobial properties (Mody et al., 2AIA).
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Nanoparticle is ref-erreri to ;r plirfli{llfl witfi urze

range ol Inm-i00nm, at least in one of'tLre
threc possrble dimensions. }?'ll:rilillcjr on the

s-vntl-iesis of nanosized tnafena] has i-,eert of'
grcat inlerest because of u ;helr unicii"lt:

physical, cher"nical anel bioloilic:i-l propr:t ties

which are r:sualiy better i,'r elualities than tlle
conespondrng bulk materirLi of lhe same

el ement (Atu1 er a l. " 2A 1 A) " Nanopai"ticles car,r

be categorized broadly as i.norganic anrI

organic NFs. lnorganic ]{F-q incorpolate
semi-conductor NFs lipsl (2n0, ZnSCctrS),

n-retallic NFs (Au, Ag, C'*, A.1) ancl nr;Lgnetic

NFs (Co, Fe, Ni) wiiile organie hiF's coaiing
of medrcal devices and irr mauir.rlinij r,vound.

(Atiyeh et al..2AA7). nt has also bcerr i-isilrl rir

some pafl of the wclrld ,.-rver tl:r ','cars t,:. r',;or.[

storage and in designing r'ood iitci-ls;is :ls e
result of its distinctive ii;corpor;rie carbon
b.lPs (fullerenes, qLlantLim e'loli, carboir
nanotubes).
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Sil'uer nanoparlicles are mostiy snialler than
100 nm and consists of about 20-15,000
slivel 3ioxlls. 'I'h,e"y exhibit outstanding
p,hJrsicoaherriical ani iriological aetivities in
.11.s nanoscaie fornl, due to this, they have been
essential {bi' a"ntrrnicrobiai and anti-

, inf"ianin-ratoryr prjirrlli*s (Vinod et a1.,2A74).
Ci'uvuaniyi el CI/. (20n5) added that silver
lla,nocartlclf;s have honorable qualities and
ax'o tlie r:rost lvidcly synthe sized me tal
ila.r,roparticles as a result of their non-toxicity
Lo rrxan. hiotverrer, the ,use of silver ions (Ag*)
irave bee;l iirnited as they are easily
" 

.. rl"r atrcJ t-1 cornplexation alrd

ilnecipitation, a,s a" result of these, Silver
nau,opanicies (A.gNps) can be a valuable
atr1er;,lati'ore lo ionie silver as they have no
e;h,arge, ars of a smali size' and they have high
sur:;'ace ar"ea to rrolurne rario (Sintubin et ol.,
2.A 12.). ali oi' ,,\rnicn improves their
h i oc,-l-rrp al bil i ty. fiaia n y s tu dies ha ve l'epofi ed
[.]rri1" Agl'l us lia'o,r; powerful antin-licrobial
a;t,i.r,lfy, w,i,:riiatr:cl io.l ihe iniiibition of
i-.actoriri ;lll illrri,"tr,r, r11,'i finally leading to
rt,:ri1 rieatl'r'.hrougit destlo.,,ing bacterial
i|le]riil:jrirn{)its silut:hrre q.l ,ee et c/., 2014). The
,/i,.g},i1111 ;1y i; ;:l,sr.; capable of precipitating
irilcir,,riai'ri:i1i'lii:l pioierrL:;, blocleing rhe
llicrerhial r'cl.i;r';i(iiy ,:nain sys[ern and could
sustaiil l,Llr," l'i:i,,:;;3e i,ri r\1: once irasictre the
il;icie,lirr.J. r.,,lis ,,rlritlrr, r!)a'!/ 0Ieate iiee rar,licals
r .: r:C., '. o':i ;a'i," .;,lJqI', hf .1CP e ,'llanuif B
il..ei i' ir:c.ir,liricialal a: rl r,, \' (ilorr,g ei al., lOLl6)
i'r :;l-roi.ri,;'{ lte t:!::ar ilral tlgfdlrs'b), thernseives
i,r ar;e L o an r.i ibricteri ai o r ;lli1..ifuirgai proper-tie s,

h,ull it is lLhr:r :'e;ease of siii,er ioirs due to rhe
.d *sta.l!-ri iiza i lorr c,t l\. gl\lp r,, w]lich confers suclr
pi"or--|erfries 1V:lrlcr: et al .2.til5).
'li'lre use of';;Xirni e;it.r;rcls to synthesize
lrriilopnlticl,:i, l,Lr.ili b,,::eii elnihraced in recent
f.irir;s rjue lL; tlic grou,rinq deinand for an eco-
'il-ieL-leii,v 

lir{lor)ri.::r. ;ro;i't iroin these, Plant
it,ti.lacls rilrr !' ;.tl;rr.) :,ir-,1. ;s botir redLicing and
sLaoiiizinp irr;i:ti1ti i,r'rl-lr; synthesizing of
nafiooarticles (irthirrr,,rl ei at.,ZAffi). trt is also
sinlple, cr:sl ri'lel:ii\rr. Erid can be easiiy
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scaled r.ip for large scale synthesis cotnpared
to the use of chemicals and microorganisnrs
which impose high toricrty frorn chemjcals
and requires high maintenance of hygicnic
conditrons respectively. in additron,
microbial mediated nanoparticles are
complex, time consuming and not yet
commercially viable. As a result of these,
enzyrnes and plant or plarrt extract havc been
suggested as possible eco- friendly
altematives to other physicochemical
rnethods (Mishra et a1.,2014).
Plant mediated synthesis is purely a greell
synthesis route and are considered better
candidates among the diff-erent biological
entities as they use nalurally occnrring
precursors such as vitamins, sugars, plant
extracts, and biodegradable polymers, as

reductants ancl capping agents (Jitendra et ul.,
2014). T'he biological approach is close ro
principles of 'Nature ' and invoives natural
phenomenon that take piace in biological
systems. The accumulation of nanoparticles
(NFs) varies with reduction potential of iohs
and thc reducing capacity ofplant depends on
the pnescnce 'of various polyphenols and
other Itcterocyclic comporrnd (Vedpriya,
2010). More so, plants are krown to harbor a
brg range of metabolites tliat are most likeiy
to be rcsponsible in the green synthesis of
ri-reta1 nanoparlicle. nt has becn hypothesized
that several factors together detennine the
synthesis of NFs, such as plarrt sollree,
organic compounds in the crude plant extract
and even the pigrnents, alkaloicls,
polyphenols and proteins, etc., in the plant
extract. Number of biomolecuies present in
the plant extraot reduces the monovalent
silver ion to uncharged atoms and these
atorns aggregate to reach nano-size, other
bioinolecules of the plant extract then
envelope or cap them to prevent their further
aggregation (Ganaie et al., 2Alq. The rich
source of metaboiites with negatively
charged functional groups may be possibly
responsrhle for reduction of metal ions and
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effrcient stabilization of synthesized NFs at
natul'ai conclitions (Banerjee and
)iJarendhirahannan, 20 I 1 ) .

Azaradichta indica (neern) belongs to the
I\4eliaceae fanlily, it is a very acti.ze
medieinal plant which contains rich
phytochemicals as the flavanones and

as good stabilizers andter,oernoids
reducing
Neerin tree

nanoparticles
in tropical

Bangiartresh, trt is a fast-
grovring and trunk is

each comprising 5-1-5 ieaflets. Its fmits are
green drupes which turn golden yeilorv on
ripening in the month of June-August
(Brahmachari, 2004).
The present work aims to evaluate tite
antibacterial activity of Silver nanopafiicles
(AgNps) synthezised using ieaf exrract of
Azaradichta indica (neem) ort Esherichia
coli, isolated from waster,vater and faecaily
contaminated soil and Pseudornonas
aeruginosa 27853, Sttrphylococcus altreus
29918, and Proteus mirabilis with rheir
coresponding antibiotic susceptibiiity
profiles.

precipitate indicates the presence of
phenolics (Victor and Ciridi, 2009).
T'esting fon Gtrvcosidesl-en crnl o[ 50 nn

F{:SOq was acided to I cm3 of the extracts. the
mixture was heated in boiling wilter for I5
ininutes. 10 cml of Fehlirrg's solution was
added and the mixture was boiied. A brick
red precipitate inclicates the presence of
'glycosides (Victor and Chidi, 20A\.

Testimg for Sapomims
Frothing test: fwo cm 3 of the extract in a test
tube was vigorousiy shaken for 2 minutes.
Frothing indicates the presence of saponins
(Vrctor and Chidi, 2009).

T'estim g {'on' FXavonoids
Cne cm3 of 1A o/o NaCH was addcd to 3cm3
ot the extracts. A ye 11ow colouration
indicates the presence o1'flavonoids (Victor
and Chidi, 2009).

nlrepanation of lea{ extnacts flnoml
A z,gdirac hta iru dic a I eaves

Collectiom of plant
Azadirachta indica leaves were collecteri
from the tree early in the moming, locatecl
8.4813985, and 1.6762772 at the frontage of
Cherr-ristry Deparlment, University of ilorin"
Ilorin, Nigeria.

4:5 ft. The

wasl.e\4/ate]: anrl faecally contaminated soil.
'ilrrr:e iest isotrates which are Staphylococcus
au.N't-ii.:.' 2E918, Pseuc.lamarras aeruginosa
?7ll5ri r::tici Froieu,t rnirabilis rvele otitained

-[a:st 
nsc,trates

LSalt€'i't,l4re C0!t was isolated from

unit of the
gy, University of

DeX erlmilrna't,io;n of pftaytoc]nermicatrs
(Qltianfitattiver) iul t1ia,e meerxa ieaf extnact
",:,ii ,,1 ,:l {oll',t lL,:l*is$s

Ont: i:, ,,,:r ,-,f irlLll ",,ruas adcled to 3 cmi of the
c);tla,c1:s in a i.csti tube. 'fhe mixture was
tr-leerIecl l,ri' .iU r-rrirllltes, coolecl and filtered.
Two circp.r of'lVagrter's reagent were added
to I crn:] of 1fte extracts. A reddish brorvn
pr:ec.i"prilaLr: ini.iuates the presence of alkaloids
(Vir:tor and Llhidi, 2.009).

I'e :.;f f u X :'rir ,['hem o["cs
llrruo drcps af 5 9'o FeCl: was added to I crn3
oi. thc e.Lira,;ts jri a test tube. A greenish
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fdemfiifTcatfiom antrd ,4u"nffieemtiaalti

tnl.
9E

with specinren
UW_H/*Al/n80. Voucher nunrber:

c;li"trr-:ct oUi. Al the Depaflnr
Eiology F{,

on: it was
et;t cf .X-ilanterbarium unit, UniVErS] (]r nJortn

Flate n: Azarsdiakta
3oi-irce; E:,r.;ii"o Garden,2017

itadicq Xeaves x 30

t .,,
/.1ZGfr.tr{.d:t.!i0 i

lN"nep:.qrad.iol,l *, exilracf: Fresh treaves of scrappecl and kept fbr fr_rrther anal ysrs
ll,i;r'lrrlol'l .

'L-)' washed (Auwaniyi et al, ,2A15lnto small
lfien Ieau,res uvere

fo;" iil water
ril'-t eci was

(1-ir:si1jj;ry,1,',; paper

for p,rr:c6 userj
vflt nan0par"Iicles(1.;;1'-,1p s) {}j:.redt]fing tlxe s ver 10ns

,SVmdnaejfs e,ifl 5r;llly61, ,.1 .tlitopant,fiele s: Si j",,erL:I;:ati; ,,u:ili iits€t[l .Lt] prepare I 00 nrl of i mMso"lutioi: oi silvt:r mi Ir";.rti:, r.lzhi6h ?,r;11; ,,;;. t.1,,,1,', L 
',..,..i

,"vitla a d,,:ietnizr:cl uraler'. In a typical ieaetion

Ch e racteri_zatir:, rn of. sil l.e l- Na n o p articl cs
,U*X{ra r!/ionef Visih
r,is1: rhe opticat ,l:^lI-:'".:scop"v (uv-
"i:trr irrirreri irrr r r.r z',lp"n"' of Ac\ps rv35

, 1,, i, ,;i,- l ,.ll ,i.r. 
v rs sn('ctropitot,111,-1.";

lirlo(tLrcc(l rnro 1,,':"":l:]]-:iAgN'pr$'as
:i r. ri t.r-o, ), {i i 

"nr.r.r rnli.rrr. :;';::r,, ;: r, J:1;ii.rr,..rin tire wavejeng",h .;t-; ;f ';d:jim
':r :,.i ,Jr . res,,l,i,rl1,r"",."-],^-' ^i" 

''

,: n,r:, e :, c r de, i.ii,,'u,o i,,j :' :1 :;?,t,.ot 
s; e rv e cl

plocecfuie, 
.5

maAzi silrrer ri

m] *:f ,'.' ':ttt'c;clicItki ittdica
(F',TrR) ailatrysis: The functional

aQrJr61i1; ir:af' r:;rlrer:t l,r,;-rs .ldried tO 20 ml of I responsible fcr "L^Luc S) nlhests of
groulrsr;oiurron. T'he solution was silver

t) FTIR spectropho tometer using KBr peller.
resuiting mrxture

:lrJvel nairop ar tici t:.
The iufiarecj Spectrum of the nanoparticlesThe 11d-l1il Ili11l i1- I r" :,.; ,,;'i:r:;ttaled,lUt rjf LIiile

ira le

rlourien Tran sflonrm {cnfr"aned Spectnometen

were recorded on the FT{R spectronreter/t"t
i UlUl" lt"l j 

'.,1 e,f ul , 2A1 5)

iiea.k:ci ;iitlti
colour
signifi

lrrrl:fL:li ,it
r:har.r;le of the

ec lirr: lolnlatir-rn ol
1)

cil"C. the r"es.iIil nanoparticles were identified by (I{icol et iS5)

air.i ai a ,.i

ill a riarh cu

i-ea Ct.l Oll ;.1-t,:,,,:i, i ;i.l,t

ri(lili.inl llt.i

pbrarri. 'i'ir
aftel'

nl.p aurl ths residu* was

1,1 l,,,rrr.s o{.incuiia
tr, ',,;:; llltgred urj1i1 i1r.
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Amtirmicnobia! Sensitivity test with Silven
raa moparticXes
This was carried out using the agar well
dlf!s;9^ltechnique as descrilbed Uy fnorrUr"
et al. (2012) with slight modifications. The
bacteria isolates were grown on nutrient agar
for 18 hours before use and each isolate was
inoculated into peptone water which was
standardized using 0.5 of McFarland
standard and allowed to stand for l5 minutes.
Mueller F{ilton agar plates *.." p..pu..Jura
the isolates was inoCulated frorn tfr" p.pton"
water to the Mueller Hilton agar plates using
a sterile swab stick, and was allowed to siand
for 10 rninutes.
With ttae aid of sterile cork borer wells were
made on the surface of the solidified agar,
and the agar plugs were carefully removed
using steriie loops. One mL of tie ;;;lou,
concentrations; 100:4,00 " mg of silver
nanoparticles dissolves in bnfSO was
introduced into the wells. Controt experlment
was canied cii.rt using DMSO (Dirnethyl
sul fox i de) oniy withouisilver nanoparti c ies.
The plates were ailowed to stand fo. 

-:O

minutes to allow for proper diffusion of the
s.ilver nanoparticles into ihe mediurn before
tlrey werii incubated at37oC for 24 hours.
Aiter incubation, the plates were oUr"*.J fo.
zones ol inhibiqion and n:easured using meter
rutre at right angles fr.orn the edge of tile well
to the e,nd ol.1he :zone of inhibitiin. The assaywas ci'one in triplicates and th; ;;;.,
expressecl as mean. The presence of these
zones o1'clearance around the weil *ur rut"n
as evidtxrce o{,the antibacterial activity of the
extract.

Dcternrination
concentration

99

of minimurn inhibitonv

Antitriotics sr_rsccptibility test
,Antibiotics susceptibility test was caried our
:l.th: t-esr oiganisms using rhe Kirby-Bauer
disk diflusion r.rrethod, anl resuits 

"U[l*Owere usecl to classify isolates using the
standard reftrence value of the Ctinicai anO
Laborarory Standard institute t(Cf_Sf, ZOiil.

Macro broth dilution method was useci, theleast concentration that showecl ,one cf
inhibition was further tested to determine the
Minirnurn Inhibitory Concentraticn (H,ltC).
The stock of 100 mrg/rnL of the extract was
re-suspended in DMSO to produce fwo_fold
dilution, this was done to ,edrc. the
concentration of the solution by half by
adding 1 ml of the stock to I ml 

"f 
OfraSO.

This makes the concentration 50 rng/ml; and
this was also re-suspended in DMS6 to give25 mg/nl and this was done up to 1.56
mglrnl. each diiution (100 mg/rnl, i0 mg/ml,
25 mg/ml, 12.5 mg/rnl, 6.2i mg/ml, i.tZe
rng/ml, and 1,56 mg/ml; were" dispensed
inside a sterilized test tube and labeiled
appropriately.' Abort 4.5 ml "i,i* ,,ioi.r,
broth-was poured inside a test tube *irf, ,f,.
aid of syringe and sterilized in an urto.lou.,
the sterilized nutrient broth inside tt 

" seu.n
test.tube was allowed to cooled, and it was
seeded with 0.5 ml of each diluiion and 0.1
ml, of the standardized ,test o.ganirrn *as
inoculated.into each test tube. Tfr.-."rtrof
used was 4.5 ml of nutrient broth + O.S mt of
diluted silver nanoparticles and 4.9 rni of
nutrient broth + 0.I rnl of each standardized
organism. These were then incubated for 24
hours at 37oC. After incubation, the-grlwir
of the bacterial isolates in the test rubZs-was
observed as turbidity using visibility and
comparing them with that of the two controls.The lou,est concentration of iilr.,
nanoparticles that shows no grofih of the
microorganisms is rhe MIC 6LCm, zlool

Minirnu m Bactericidal/{,ethaX
Concentration
The test tubes from the Mininrurn Inhibitory
Concentration (MIC) assay that showed no
growth were used. One mi of each ,.r, ,ri.
containing different organisrls at different
concentrations were streaked onto solidified
sterile nutrient agar plates and then incubated

OJJST ISSN: 214t-6072
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at 37oC for 24 hrs, after which the plates were

observeci. for grow'th' The iowest

ooncentration thai sholvs no growth on the

100

plates was the minimum bactericidal/ lethal

toncentration QllCCtr-S, 2000)'

Resunts

Key: + Present

Ufltna Vionet- Visible I

The extent of absorbance through the

Ftgure 1:
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Table tr: Qualitative P lrytochernical Screening of '4 za rlit ac ht a i ndic a \eat extr act

oeak value was obtained at a wavelenglh of 420

l*" rf,. spectrum of the absorbance is as shown

in Figure 1

nanoparticles of .AgN ps symthesis from 'Ar'adirachta tndica lea[' extract

RESULT
PIlY"r +

Fhenolics
Flavorioids
Cournarins

+

+

+

+

and the

il{

Sapott

+

Glvcosi<

.Alkaloir
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cip
opg 5pg

(mm)
(mm)

R 29

R

JAtsLlJourrral of Science and Tech nologySeptember 202 L, Vol. 5 (3) 1_0J.

Four"ier 'Xr"arasmissi
om dmfrared Ray @TnR)

The result of the F'T'IR revealed thecnn 400 crn-1 shown inF
presence'of four obvious peak at 3600 cnr-r, 2650 cm_l, l70a

2: Fosrrier- Infrared Strrecfrerscogry of AgNps syartlresis f,rorn
exf!:ecS"

A za d ir ac hto,\t n di ca lea{
maraopartietres (i00_400mag/rra[) 

oal tXae Granq raegatl've isotrates IXi

l'\ l o,(;7

A.gNps ofl Arno Arp(4}Amgtml)
(mrn) 30pg 3o0pg logc iopg

5lrg
(mm) (mrn)

t6
19

R

Iopg 3

E. coli (soit)

R
R

RPRBRBR

E. roti {water)

tz.rr 25 R 22.A R p Ig R 26,33

RI4.6RRBRPRP

t t.J"t 11.67

i;. aerugittosa 27g5j 12.j.)

J'rotet$ znirahilis li

]J R

10.67 I i.33

Key
CRX.

6;,rsr rssru: m,4:-6a72

AMF- Ampicillin CEF_ Ceftazidine;

!"

{mnrll
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!f nhLe 2: A,latifharcterfr*L} arctivtty of slnven marmopanrticnes (1100-400rmg/mn) on ttre Ga'am positive isolates
(Sitwpft'tr;foaoccdits nNttelns 299tE) im eomnparisora with stamdand amtihiotics

Isolate lrgllPs
(100mg/ml)
(mm)

AgNos
(200mg/ml)
(mm)

AgNps
(300mg/ml)
(mm)

AgNps
(400mg/mi)
(**)

Pef
l0trg
(mm)

Amp Zin Amo Roc
30tig 20gg 30pg 25pg

(mm)

Str
30t g
(mm)

S"p Ery
3Opg lOpg

"$.
dureus

r? 1'l 12.67 13.33 I 5.33 R RR 20.33 1 R R

1B

Key; P, AMP:
$e:rfiiin; S'T'li" : S lleptomycin ; ERV : Erythi'o mycin.

lt :lble -r:
,f tawkSrloadcews watrabilis
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rrrg/mt and 25 mg/mrl respectively, and P.

a-er.w;1!;tosa., S. auirews and F. mirabilis was al
'2i rng/rnl, 25 mg/rnl and 50 mglrnl
r'r,s1oectivetry. '[lae Sitrven nanopafiicle at the

, orltire eoneenlration (100 ing/ml, 50 mg/ml

a,'ld, 25 mg/r:ml) did not show

hacteneidai/tethal effee'cs on all test isolates.

X-tlerefore, the nesuit shows that at the above

rilentlom e oncentration the Silver

narropartieles laas no haetericidal effect but
l"rri.her, haeteriostaiic effect on all the test

iscllates"
li;otll fr. coli isolatacX frerm wastewater and

f'leaatiy-co. rtarminateri soil showed

s.r$arflrti.tlrtrity to the siiver nanoparticles, but
!'. cu-[i isotrated frorn faecaily-contaneinated

slii shora,ed rnore sn.lsceptibility to the silver

r,a.nr:particles and the standard antibiotics,
'l iian t.ha[ fron-l wastewater. P. aerugiruosa

shov.red ir,,rcie array of susceptibiiity than
q,,therrrrhichi neay be due to tlie Gram negative

iraftir:e ,r,f. i-ho r:*ils and for tleis reason, silver
r.,lns ,r,,lrlich t{vcr posttivetry charge therefore

rasii'y r,:'*aci \r,i11', l;,r* aeil ivetl {Gogai et al.,

..{}fi{,1" if .r-it.'i'e#^!.tuere also very susceptihle,
i;nl- il*tl:rii :rlrrii'rili:.itr]* ;tg .l'. aeruginasa. P.

,r.t.i'rtrt;ili:,, vrirl ,l.lie i+asl stlscepriibie of all the

iest isolal,::s tl tlre Siiver narioparticles.
i loreparir.lr the i;us,repfibility pattem of the

rilri*r llririloptrrtjcles to ttre standard

rrfitrhtcltitis user1, P. aeruginosa and
s"inx,i.v6fu1l,li,1' (verre rnore susceptible to the

lilvr,:r t:ralroDartt()]es than the standard

ultihio'iic:l l:{or,,zer,'er, E" coli from both

,,rastev,ralierr anrJ lj:t:r:ail)z contatninated soil
lvas gli:lil:f, sltric,:;pllbin 1.o the antihiotics than
;.'.'r lIi. . ' I'..: ll. as ',,veil as S. auretrs.

lillese c,lutr,J hu llue to the concentration

r:mptoye:ci, a:t irlcrcased' activity on these

crgaLnisrnsr -corrld be aehieved at higher
r:once;:rl-ratiori,, 'rf thLe AglJps. Cther reasons

could, 'b'': the rtratri o{'the organisms, where

the3r v;c:re ""r,1xir,t1 and rhe environmental
aulnditi*tti:; .

lit ls tirel'e.fore pertinent lo note that high
rintibactei.ial effect of th'e Siilver nanoparticles

was observed compared to standard

antibiotics. Also, the phyochemical
screening of the Silver nanoparticles of the l.
indica leaf extract used in this work revealed

the presence of 5 secondary metabolites,

which help in the stabilization and reduction

of Silver ion to Silver nanoparticles. It is the

presence of these phytochemicals that

determine the effectiveness of the Silver
nanoparticles.

CONC{,UJSNON
This study therefore shows that Silver
nanoparticles synthesized from leaf extract of
Azariirachata indica poses good antibacterial
activity and can be used in cornbating and

managing infections emanating from these

rnicroorganisms. This will help overcome the

global menace of multi-drug resistance.

F{owever, E. coli and S. aureus were more

susceptibie to the standard antibiotics than

the Silver nanoparticles synthesized.

REApMh{ENDATIONS
Findings here suggests thb use of Silver
nanoparticles'synthesized with A. indica leaf
extract for eliminating P. aertrgtnosa and P.

mirabilis which are frequently associated in

rnalignant infections as they were more

susceptible to the synthesized silver
nanoparticles. Also, large scale production of
silver nanoparticles should be employed, ancl

further sfLrdies should focus on synthesizing

silver nanoparticles rvith other desirable plarat

extracts capable optimizing the antimicrobial
propefiics of AgNPs.
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