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Prostrate Leaf Extract and Its Application for Environnental Protection
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showed significant antimnicrobial

activity against Gram positive and
Gram negative bacteria. The naxi mum
zone of inhibition had been found
agai nst Pseudononas aerugi nosa

(2000 * 50.5) vhereas the nini mum

is found against Escherichia coli

+

(5 + 4.5). Thus fromthis study it
can be concl uded that
EcliptaProstrata leaf extracts can
be effectively used for
synthesizing Zn nanoparticles

This study also suggests that
green synthesized Zn nanoparticles
can be used as an alternative to
existing antimicrobial agents. The
nethod is eco-friendly and provides
bi o-conpatibility in
pharnaceuti cal, bi onedi cal and
cosnetic applications as they do

not use toxic chemcals for the

synthesis protocol. Green synthesis
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Assistant Professor

ABSTRACT

Nanotechnology is a devel oping

interdisciplinary field of
research interspersing naterial
science, bi onanosci ence, and
technol ogy. Nanoparti cl es are

studied extensively for their

specific catal ytic, nagnetic,
el ectronic, optical, antimcrobial,
wound healing and anti-infl ammatory
properties. The main aim of the
present study was to synthesize Zn
nanoparticles using the extract

EcliptaProstrata leaves and to

eval uate their antinicrobi al
efficacy against sone selected
ni crobes. The synthesis Zn

nanoparticles were characterized
by UV/VIS spectroscopy, particle
size anal yzer and Scanni ng
El ectron M croscopy. The

synthesi zed Zn nanoparticl es
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size. In nanotechnol ogy, a particle
is defined as a small object that
behaves as a whole wunit wth
respect to its transport and
properties. Particles are further
classified according to dianeter.
Utrafine particles are the sane
as nanoparticles and between 1 and
100 nanoneters in size, fine
particles are sized between 100
and 2,500 nanoneters, and coarse
particles cover a range between
2,500 and 10,000 nanoneters.
Nanoparticle research is currently
an area of intense scientific
interest due to a wde variety of
potenti al applications in
bi onedi cal, optical and electronic
fields. The MNational MNanotechnol ogy
Initiative has led to generous
public funding for nanoparticle
research in the United States
Nanoparticl e Applications in
Medi ci ne

e The use of polyneric nicelle
deliver

nanoparticles to

drugs to tunors.

Volume 03 Issue 10
June 2016

has also proved to be cost-

effective.

Introducti on:

Eclipta prostrate comonly known
as False Daisy , and Bhringraj, is
a pl ant bel ongi ng to the
famlyAsteraceae. It is wdely
di stributed t hroughout India,
China, Thailand, and Brazil. In
ayurvedi c nedi ci ne, the | eaf
extract is considered a powerful
liver tonic, rejuvenative, and
especially good for the hair. A
bl ack dye obt ai ned from
Ecliptaalba is wused for dyeing
hair and tattooing. Ecliptaalba
also has traditional external uses,
like athlete foot, eczema and
dernatitis, on the scalp to address
hair loss and the leaves have been
used in the treatnent of scorpion
stings. It is used as anti-venom
against snakebite in China and
Brazil. It is reported to inprove
hair growth and col or.
Nanoparti cl es are particles

between 1 and 100 nanoneters in
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up the nanoparticle to e The use of polyner coated

absorb nore free radicals. iron oxide nanoparticles to

e Researhers are devel oping break up clusters of
ways to use carbon bacteria, possibly allow ng
nanoparticl es called more effective treatnent of
nanodi anonds in nedi cal chroni c bacterial infections.
applications. For exanple e The surface change of
nanodi anonds with protein protein filled nanoparticles

mol ecul es attached can be has been shown to affect the

used to increase bone growth
around dental or joint
inpl ants.

Researchers are testing the
use of chemotherapy drugs
attached to nanodianonds to
treat brain tunmors. Other
researchers are testing the
use of chemotherapy drugs
attached to nanodianonds to
treat 1eukenia.

Mre about Nanotechnol ogy in

Medi ci ne

MATERIALS AND METHDDS

1- Collection of the extracts:

ability of the nanoparticle

to stimil ate i mmne
responses. Researchers are
t hi nki ng that these

nanoparticles nay be used in
i nhal abl e vaccines.

Researchers at Rice
Uni versity have denonstrated
that cerium oxi de
nanoparticles act as an
antioxidant to remnove oxygen
free radicals that are
present in a patient's
bl oodstream  foll owing a
traunatic injury. The
nanoparticles absorb  the

oxygen free radicals and

Selected plant then release the oxygen in a

Hydnocarpuslaurifolia,symplocosracemos

EcliptaProstrata,

l ess dangerous state, freeing
awas washed and the cleaned herbal parts
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5- Microscopy Observation :

Surface  morphology of  silver
nanoparticles ~ was  demonstrated by
microscopy. The sample was prepared by
centrifuiging colloidal solution after 6 h of
reaction at14000 rpm for 4 min. The pellet
was re-dispersed in deionized water and
again  centrifiged. The process was
repeated three times and finally washed
with acetone. The purified nanoparticles
were sonicated for 10 min for making the
suspension and then a drop from the
suspension was placed on the glass slide
and observed on Microscope.

6-Antimicrobial activity :
a-Standard Preparation:

Anti  microbial drug Ofloxacin  was
selected for standard purchased from the
local pharmacy, weight accurately 10mg of
the standard  equivalent weight of the
tablet powder dissolved i 10mlof sterile
distilled water to obtain the concentration
of 1000pg/ ml which is consider as stock
solution. From the stock  solution
10,50,100pg/ ml were prepared.

b- Sample preparation:

10mg of the Synthesized Zinc Nano
particles was weighed accurately dissolve
m 5 ml of water the concentration of the
sample is 2000ug/ ml various dilutions
were prepared from the stock solution like
1000, 500, 100, 50, 25,10,5ug/ mlL

c-Test Solution Preparation:

Four pathogenic organisms were selected
for Antimicrobial activity of Zinc nano
particles . One loopful amount of organism
was taken from the freshly prepared sub
culture , diluted with sterile water(Sml).

Volume 03 Issue 10
June 2016

were dried with water absorbent paper (wet
filter paper). Then it was cut into small
pieces, dispensed in 100 ml of sterile
distilled water and boiled for one hour at
80°C. Then the herbal extracts were
collected in separate conical flasks by
standard filtration method.

2- Microorganisms used:

Bacillus substilis
Escherichia coli
Pseudomonas aeruginosa

AN b~

Staphylococcus aureus

3- Synthesis of Zinc nanoparticles:

The 103 M Zinc solution was
prepared and stored in brown bottles. 10ml
of herbal extracts was taken separately and
to this 90 ml of zinc chloride solution was
added .The same protocol was followed for
all the three herbal extracts. The samples
were incubated at room temperature. The
color change of the leaf extracts from pale
yellow to dark brown was checked
periodically. The brown color formation
indicates that the silver nano particles were
synthesized from the herbs and they were
centrifiged at 5000 rpm for 15 minutes in
order to obtain the pellet which is used for
further study.

4- Ultraviolet-Visible
Spectrophotometer :

The reduction of zinc ions m the
colloidal solution was confirmed by UV-—
Visible spectroscopy. A small aliquot of
sample was taken in a quartz cuvette and
observed for wavelength scanning between
300-800 nm with distilled water as a
reference.
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» The agar medium should be allowed
to cool to room temperature and,
unless the plate is used the same day,

stored in a refrigerator (2 to 8°C).

» Plates should be used within seven
days after preparation unless
adequate  precautions, such as
wrapping in plastic, have been taken
to minimize drying of the agar.

» A representative sample of each
batch of plates should be examined
for sterility by incubating at 30 to
35°C for 24 hours or longer.

e- Preparation of dried filter paper
discs

Whatman fiter paper no. 1 is used to
prepare discs approximately 6 mm in
diameter, which are placed in a Petri dish
and sterilized in a hot arr oven. The loop
used for delivering the antibiotics is made of
20 gauge wire and has a diameter of 2mm.

f~ Antimicrobial activity by Agar
diffusion test:

The cooled media was poured into
the sterile petri plate by adding 0.1ml cell
suspension of the selected microorganism,
mixed well for complete mixing of the
spores and allowed to solidify. Then the
fiter paper disks were immersed in the
prepared three different dilutions of the
synthesized nano particles and then the discs
were placed in the petri dish. Then it was
incubated at 35% in a sterile incubator. The
mhibition m the growth of the
microorganisms by the synthesized nano
particles were observed after 24h. The
inhibition zone of mhibition was measured

Volume 03 Issue 10
June 2016

The prepared test solution was poured in
the plates nearly 1-2ml before adding the
agar medium.

d-Nutrient agar :

Nutrient agar is a microbiological
growth medium commonly used for the
routme  cultivation  of  non-fastidious
bacteria. It is useful because it remains
solid even at relatively high temperatures.
Also, bacteria grown in nutrient agar grows
on the surface, and is clearly visible as
small colonies. In nutrient broth, the
bacteria grow i the liquid, and are seen as
a soupy substance, not as clearly
distinguishable  clumps.
typically contains

0.5% Peptone

0.3% Beef extract/yeast extract

1.5% agar

0.5% NaCl

Distilled water

pH adjusted to neutral (6.8) at 25

Nutrient — agar

°C.

» After the preparation of the
Nutrient Agar medium, autoclave
the medium at 125°, 15Ibs
pressure for 20min. Immediately
after autoclaving, allow it to cool in
a 45 to 50°C water bath.

» Pour the freshly prepared and cooled
medium into glass or plastic, flat-
bottomed petri dishes on a level,
horizontal surface to give a uniform
depth of approximately 4 mm.

» This corresponds to 60 to 70 ml of
medium for plates with diameters of
150 mm and 25 to 30 ml for plates
with a diameter of 100 mm.
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cultures. It can also be suitably scaled up
for large-scale synthesis of nanoparticles

Here green synthesis of Zinc
nanoparticles were studied wusing three
different plants
Hydnocarpuslaurifoliaand
symplocosracemosaas  reducing  agent.
Different  types of metal solutions
containing Zinc solutions including Zinc
sulphates, Zinc chloride and Zinc Oxide
were used as metal source.

Different concentrations of metal
solution and  different  volumes  of
biological reducing agent were used for the

EcliptaProstrata,

synthesis process.  The procedure gives
successful results were wused for the
determination of anti-microbial activity.
Zinc nanoparticles appear yellowish brown
in color in aqueous medium as a result of
surfaice  plasmon  vibrations. As the
different extracts were added to Zinc
chloride solution, the color of the solution
changed from faint light to yellowish
brown to reddish brown and finally to
colloidal brown indicating nano particles
formation. Similar changes in colour have
also been observed in previous studies and
hence confirmed the completion of
reaction between extract and Zinc metal
The color change of the various
combmations of the plant extracts
according to the time intervals are given in
the table below.

Volume 03 Issue 10
June 2016

and was compared with the standard
antibiotic inhibition.

RESULTS AND DI SCUSSI ONS

Current research in inorganic
nanomaterials  having good antimicrobial
properties has opened a new era in
pharmaceutical and medical industries.
Zinc is the metal of choice as they hold the
promise to kill microbes effectively. Zinc
nanoparticles have been recently known to
be a promising antimicrobial agent that
acts on a broad range of target sites both
extracellular as well as intra-cellular. Zinc
nanoparticles shows very strong
bactericidal activity against gram positive
as well as gram negative bacteria including
multi-resistant  strams, and also it was
found to be in few studies. Among the
synthetic methods used for the preparation
of Zinc nanoparticles, some toxic
chemicals such as NaBH4, citrate, or
ascorbate are most commonly used as a
reducing agent. Considering that such
reducing agents may be associated with
environmental ~ toxicity or  biological
hazards, the development of a green
synthesis approach for silver nanoparticles
is desired Plant or plant extract have been
suggested as  possible  eco-friendly
alternatives to chemical and physical
methods. Using plant for nanoparticles
synthesis can be advantageous over other
biological processes by elimnating the
elaborate process of maintaining cell
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Table 5.2: Indication of color change in the plant extracts nanoparticle solution (ZnO)

Name of the part Color Time In Hours
S.NO Observed pH 0 2 4 6 8
after SHours
1 EcliptaProstrata, Dark Brown 5 + + ++ ++ ++
2 Hydnocarpuslaurifolia, | light Brown 5 + + + ++
3 symplocosracemosa Dark Brown 5 + + ++ ++

+ Light color
++ Dark color
+++Very Dark color

Table 5.3: Indication of color change in the plant extracts nanoparticle solution (ZnSOj)

Name of the part Color Time In Hours
S.NO Observed pH 0 2 4 6 8
after SHours
1 EcliptaProstrata, Dark Brown 5 + + ++ ++ +++
2 Hydnocarpuslaurifolia, | light Brown 5 + + + ++ T+
3 symplocosracemosa Dark Brown 5 + + + 4+ +++

+ Light color
++ Dark color
+++Very Dark color

L RGTLR

Figure 5.e:Color change after 18HFigureS.d : Color change after 12H
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UV-Vis Spectra analysis:

The reduction of pure zinc ions was
monitored by measuring the UV-Vis
spectrum by diluting a small aliquot of the
sample into distilled water. UV-Vis
spectral analysis was done by using UV-
Vis spectrophotometer at the range of 300-
700 nm and observed the absorption peaks
in the visble regions, which are identical
to the characteristics UV-visible spectrum
of metallic silver and it was recorded. The
wavelength scanning spectra was shown in

figure
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Figure 5.h : Wavelength scanning spectra for Figure 5.i :
HydnocarpusEcliptaProstratalaurifolia
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The formed color solution due to
the bio-reduction of Zinc using the selected
plant extracts was centrifuiged separately
and the supernatant was discarded and the
pellet was collected and dried. The dried
zincnano-particles were preserved and the
characterization of the particles was
carried. The synthesized nano-particles
were given in figure
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Figure:5.j Wavelength scanning spectra for symplocosracemosa
5.2 Microscopic observation:
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The microscopic observation of synthesized Zn nanoparticles was studied using Nikon
Eclipse (K 1000) microscope. The microscopic observation roves that the nanoparticles were
in clustrus form and the shape was found to be irregular. The surface was observed to be

rough in nature. The microscopic images were in figure.

Figure 5.k: Microscopic Observation of Synthesized Zn nanoparticles
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nanoparticles was found to be rregular.

By using disc method anti microbial activity was studied.The results were observed by zone

inhibition method by measuring the zones near the discs in mm

Anti microbial activity of Synthasised Zinc Nano particles

were used for the synthesis of Zinc nanoparticles.
Hydnocarpuslaurifoliasymplocosracemosawas used for the syntheisis of Zinc nanoparticles.
The color change of the reaction mixture was studied and the particles obtained in the reaction
mixture were centrifised and the wavelength maximum was determmned. The results proved
that the Zinc nanoparticles were formed in using the pant EcliptaProstratausing Zinc chloride
as metal source. The microscopic observation of the plant proved that the surface of the

p-ISSN: 2348-6848
e-ISSN: 2348-795X
Volume 03 Issue 10

EcliptaProstrata,

June 2016

S. Test Size of zones (in mm) observed for different concentrations
No Organism (in pg/ml)
2000 | 1000 | 500 | 250 | 100 50 25 10 5

1 | Bacillus 40.6 | 334 | 25.1 | 194 | 123 | 9.8 6.7 | 59 | 4.8
substilis

2 | Escherichia 39.1 | 30.7 | 21.3 | 19.7 | 11.9 | 10.5 | 53 | 49 | 45
coli

3 | Pseudomonas 505 | 415 [ 302 [ 20.1 | 155 | 103 | 64 | 53 | 4.7
aeruginosa

4 | Staphylococcus | 49.3 | 38.6 | 299 | 174 | 113 | 96 | 7.1 | 58 | 49
aureus

Available online: http://internationaljournalofresearch.org/

Page | 626



https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

International Journal of Research

e International Journal of Research P';‘;: :gzggggi
; . . L ) e- : -
A%é Availableathttps://edupediapublications.org/journals Volume 03 Issue 10

& %_/ IR June 2016

Figure 5.m: Antimicrobial activity of synthesized Figure 5.n: Antimicrobial activity of nanoparticles
against Escherichia colisynthesized nanoparticles against P aeruginosa

x gure §
nanoparticles against Staphylococcus aureusnanopar ticles™ 3

4 N\
Antimicrobial activity of Zinc Nanoparticles
£ |
= B B.substilis
S
=} B E coli
=
'E P aeruginosa
g | B S aureus
N
B BAAR RAGR A A
L Concentration in pg/ml )
varied form of Dbasic elenents CONCLUSION

derived by altering their atonic Nanot echnol ogy research has gained

and ol ecul ar properties of nonentum in the recent years by

el enents. Biological nethods for . : . . :
providing innovative solutions in

nanoparticl e synthesi s using the field of bionedical, naterials

m croorgani sng, enzynes, and plants . . .
g ’ ynes, p science, optics and electronics.

r | an r h n . :
° plant  extracts ave  bee Nanoparticles are essentially a

suggested as possible eco-friendly
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synthesized by biological nethod
are as efficient as that
synthesized by chenmical nethod
naking the forner conpetent enough
to replace the latter. Green
synthesized zinc  nanoparticles
could be a potential antibacterial
agent to treat diseases caused by
bacteria. Green synthesis offers a
nunber of advantages over other
nethods. The nethod is eco-friendly
and provides bio-conpatibility in
pharnaceuti cal, bi onedi cal and
cosnetic applications as they do
not use toxic chenicals for the
Cheni cal

synthesi s protocol .

synthesis  generally leads to
formation of by-products that get
adsorbed onto the surface of
nanoparticles that prove to be
toxic in nedical applications.
Green synthesis has also proved to

be cost-effective.

REFERENCE

e RenataDobruckaa, , ,
J ol ant aDt ugaszewskab ,

Bi osynthesi s and

Volume 03 Issue 10
June 2016

al ternatives to  chemnical and
physical nethods. Zn nanoparticles
have been prepared using green
synthesis nethod. The nedicinal
plant EcliptaProstratawas used as
a green reducing agent for the
preparation of Zn nanoparticles.

The synthesized ZnO nanoparticles
exhibit the UV absorption peak at
410.0 nm The n croscopic
observati on proves that the
nanoparticles were in irregular in
shape and the surfaces were found
to be rough. The antimcrobial
activity of synthesized nano-
particles were studied using five
different pat hogeni c
nmicroorgani sns (Bacillus substilis,
Escherichia coli, Pseudononas
aerugi nosa and Staphyl ococcus
aureus). The results of the anti-
mcrobial activity proved that the
nanoparticles were found to be
having high growh inhibition
activity against the pathogenic
strains in the study. Wat is
evident from this study is that

concl uded that nanoparticl es

Available online: http://internationaljournalofresearch.org/

Page | 628



https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

International Journal of Research

—

&

International Journal of Research
Availableathttps://edupediapublications.org/journals

p-ISSN: 2348-6848
e-ISSN: 2348-795X

IR

Elumalai K , Velmurugan S.,
Ravi S3, Kathiravan V. ,
Ashokkunar S. Green synthesis
of zinc oxide nanoparticles
using Mringaoleifera 1eaf
extract and evaluation of its
antimcrobial pectrochi nActa
A Ml Bi ool Spectrosc. 2015

My 15;143:158-64.

Jayaseelan C1, Rahunan AA
Ki rthi AV, Mari mut hu S,
Santhoshkunar T, Bagavan A,

Gaurav K Karthik L, Rao KV.

Novel nicrobial route to
synthesize ZnO nanoparticles
using Aeronmonashydrophila and
their

activity against

pathogeni ¢ bacteria and fungi

.Spectrochi nActa A
Ml Bi onol Spectrosc. 2012
Myy;90:78-84.

K Elunmalaia, S. Vel mruganb

Green synthesis,
characterization and
antimcrobial activities of

zinc oxide nanoparticles from
the | eaf extract of

Azadirachtaindica (L.) Applied

Volume 03 Issue 10
June 2016

antibacterial activity of ZnO
nanoparticl es usi ng
Trifoliunpratense f1 over

extract, Saudi Journal of
Bi ol ogi cal Sciences Available
online 31 May 2015.

Rajiv P1, Raj eshwari S,
Venckat esh R , Bi o-
fabrication of zinc oxide

nanoparticl es using | eaf

extract of

Part heni unhyst er ophorus L.

and its si ze-dependent

antifungal activity against

pl ant f ungal pat hogens.

Spectrochi mActa A
Ml Bi onwol Spectrosc. 2013

Aug;112:384-7.

Ranesh M, Anbuvannan M,
Vi rut hagi ri G2. Green
synthesi s of Zn0
nanoparticl es usi ng
Sol anumi grum leaf  extract

and their antibacterial

activity. SpectrochinmActa A
Ml Bi onol Spectrosc. 2015 Feb

5;136Pt B:864-70.

Available online: http://internationaljournalofresearch.org/

Page | 629


https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

International Journal of Research
/

=
e

&~ TR

&

International Journal of Research
Availableathttps://edupediapublications.org/journals

p-ISSN: 2348-6848
e-ISSN: 2348-795X

pathogens Progress in MNatural
Science: Material s
I nternati onal Volune 22,
[ssue 6, Decenber 2012, Pages
693—700.

C. J ayaseel ana, A Abdul
Rahunmana, , A Vishnu Kirthia,
S. Mari mut hua, T.
Santhoshkunara, A. Bagavana, K
Gauravb, L. Karthikb, KV.
BhaskaraRaob Novel microbial
route to synthesize ZnO
nanoparticl es usi ng
Aeronpnashydrophila and their
activity against pathogenic
bacteria and f ungi
Spectrochi ni caActa Part A:
Mlecular and Bionwl ecul ar
Spectroscopy Volune 90, My

2012, Pages 78—84.

Deepal i Sharnaa, , ,
JaspreetRajputa, B.S. Kaitha,
Mbhi nder Kaurb, SapnaSharnab
Synthesi s of Zn0

nanoparticles and study of
their antibacterial and
antifungal properties. Thin

Solid Filns Volune 519, Issue

Volume 03 Issue 10
June 2016

Surface Science. Volune 345,

1 August 2015, Pages 329—336

A Chi nnammal Janakia, , , E
Sailathaa, S. Gunasekaranb
Synthesi s, characteristics
and antimcrobial activity of
ZnOnanoparticl es
,Spectrochi mi caActa Part A
Mlecular and Bionolecul ar
Spectroscopy, Vol une 144, 5
June 2015, Pages 17—22 .
Gunal anSangeet haa,

Si varaj Raj eshwari a, , ,

Raj endranVenckat eshb Green
synthesis of zinc oxide
nanoparti cl es by al oe
barbadensi s nmller | eaf
extract: Structure and
optical properties Mterials

Research Bulletin . Volune 46,
[ssue 12, Decenber 2011, Pages
2560—2566 .

Sangeet haGunal ana,

Raj eshwari Si varaj a,
,Venckat eshRaj endranb Green
synthesized ZnO nanoparticl es

against bacterial and fungal

Available online: http://internationaljournalofresearch.org/

Page | 630


https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

International Journal of Res:

/ - International Journal of Research p-ISSN: 2348-6848
ﬁ

e-ISSN: 2348-795X
Volume 03 Issue 10

%,__, IJR June 2016

Availableathttps://edupediapublications.org/journals

3, 30 Novenber 2010, Pages
1224—1229.

e P.Ranesh ,A Rajendrana, M
Meenakshi sundaram
greenSyntheis of Zinc Oxide
Nanoparticles Using Flover
Extract Cassia Articulate
journal of Nanosciences and
Nanotechnol ogy Vol 2 | Issue
1 | Spring Edition | DOI
February 2014 | Pp 41-45 |
[SSN 2279 — 0381 .

e RSharnmila Devi A and R
Gayathri. Green Synthesis of
Zinc Oxide MNanoparticles by

using Hi biscus rosa-sinensis .

I nternati onal J ournal of
Current Engi neeri ng and
Technol ogy .

Available online: http://internationaljournalofresearch.org/ Page | 631



https://edupediapublications.org/journals
http://internationaljournalofresearch.org/

