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ABSTRACT 
Nanot echnol ogy i s a devel opi ng 
i nt erdi sci pl i nary f i el d of  
research i nt erspersi ng mat eri al  
sci ence, bi onanosci ence, and 
t echnol ogy. Nanopart i cl es are 
st udi ed ext ensi vel y f or t hei r 
speci f i c cat al yt i c, magnet i c, 
el ect roni c, opt i cal , ant i mi crobi al , 
wound heal i ng and ant i -i nf l ammat ory 
propert i es. The mai n ai m of  t he 
present  st udy was t o synt hesi ze Zn 
nanopart i cl es usi ng t he ext ract  
Ecl i pt aProst rat a l eaves and t o 
eval uat e t hei r ant i mi crobi al  
ef f i cacy agai nst  some sel ect ed 
mi crobes. The synt hesi s Zn 
nanopart i cl es were charact eri zed 
by UV/VI S spect roscopy, part i cl e 
si ze anal yzer and Scanni ng 
El ect ron Mi croscopy. The 
synt hesi zed Zn nanopart i cl es 

showed si gni f i cant  ant i mi crobi al  
act i vi t y agai nst  Gram posi t i ve and 
Gram negat i ve bact eri a. The maxi mum 
zone of  i nhi bi t i on had been f ound 
agai nst  Pseudomonas aerugi nosa 
(2000 ± 50.5) whereas t he mi ni mum 
i s f ound agai nst  Escheri chi a col i  
(5 ± 4.5). Thus f rom t hi s st udy i t  
can be concl uded t hat  
Ecl i pt aProst rat a l eaf  ext ract s can 
be ef f ect i vel y used f or 
synt hesi zi ng Zn nanopart i cl es . 
Thi s st udy al so suggest s t hat  
green synt hesi zed Zn nanopart i cl es 
can be used as an al t ernat i ve t o 
exi st i ng ant i mi crobi al  agent s. The 
met hod i s eco-f ri endl y and provi des 
bi o-compat i bi l i t y i n 
pharmaceut i cal , bi omedi cal  and 
cosmet i c appl i cat i ons as t hey do 
not  use t oxi c chemi cal s f or t he 
synt hesi s prot ocol . Green synt hesi s 
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has al so proved t o be cost -
ef f ect i ve. 

I nt roduct i on: 

Ecl i pt a pros t rat e commonl y known 
as Fal se Dai sy , and Bhri ngraj , i s 
a pl ant  bel ongi ng t o t he 
f ami l yAst eraceae. I t  i s wi del y 
di st ri but ed t hroughout  I ndi a, 
Chi na, Thai l and, and Brazi l . I n 
ayurvedi c medi ci ne, t he l eaf  
ext ract  i s consi dered a powerf ul  
l i ver t oni c, rej uvenat i ve, and 
especi al l y good f or t he hai r. A 
bl ack dye obt ai ned f rom 
Ecl i pt aal ba i s used f or dyei ng 
hai r and t at t ooi ng. Ecl i pt aal ba 
al so has t radi t i onal  ext ernal  uses, 
l i ke at hl et e f oot , eczema and 
dermat i t i s , on t he scal p t o address 
hai r l oss and t he l eaves have been 
used i n t he t reatment  of  scorpi on 
st i ngs. I t  i s used as ant i -venom 
agai nst  snakebi t e i n Chi na and 
Brazi l . I t  i s report ed t o i mprove 
hai r growt h and col or. 
Nanopart i cl es are part i cl es 
between 1 and 100 nanomet ers i n 

si ze. I n nanot echnol ogy, a part i cl e 
i s def i ned as a smal l  obj ect  t hat  
behaves as a whol e uni t  wi t h 
respect  t o i t s t ransport  and 
propert i es. Part i cl es are f urt her 
cl assi f i ed accordi ng t o di amet er . 
Ul t raf i ne part i cl es are t he same 
as nanopart i cl es and between 1 and 
100 nanomet ers i n si ze, f i ne 
part i cl es are si zed between 100 
and 2,500 nanomet ers, and coarse 
part i cl es cover a range between 
2,500 and 10,000 nanomet ers. 
Nanopart i cl e research i s current l y 
an area of  i nt ense sci ent i f i c 
i nt erest  due t o a wi de vari et y of  
pot ent i al  appl i cat i ons i n 
bi omedi cal , opt i cal  and el ect roni c 
f i el ds. The Nat i onal  Nanot echnol ogy 
I ni t i at i ve has l ed t o generous 
publ i c f undi ng f or nanopart i cl e 
research i n t he Uni t ed St at es 
Nanopart i cl e Appl i cat i ons i n 
Medi ci ne 

 The use of  pol ymeri c mi cel l e 
nanopart i cl es t o del i ver 
drugs t o t umors. 
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 The use of  pol ymer coat ed 
i ron oxi de nanopart i cl es t o 
break up cl ust ers of  
bact eri a, possi bl y al l owi ng 
more ef f ect i ve t reatment  of  
chroni c bact eri al  i nf ect i ons. 

 The surf ace change of  
prot ei n f i l l ed nanopart i cl es 
has been shown t o af f ect  t he 
abi l i t y of  t he nanopart i cl e 
t o st i mul at e i mmune 
responses. Researchers are 
t hi nki ng t hat  t hese 
nanopart i cl es may be used i n 
i nhal abl e vacci nes. 

 Researchers at  Ri ce 
Uni versi t y have demonst rat ed 
t hat  ceri um oxi de 
nanopart i cl es act  as an 
ant i oxi dant  t o remove oxygen 
f ree radi cal s t hat  are 
present  i n a pat i ent 's 
bl oodst ream f ol l owi ng a 
t raumat i c i nj ury. The 
nanopart i cl es absorb t he 
oxygen f ree radi cal s and 
t hen rel ease t he oxygen i n a 
l ess dangerous st at e, f reei ng 

up t he nanopart i cl e t o 
absorb more f ree radi cal s. 

 Researhers are devel opi ng 
ways t o use carbon 
nanopart i cl es cal l ed 
nanodi amonds i n medi cal  
appl i cat i ons. For exampl e 
nanodi amonds wi t h prot ei n 
mol ecul es at t ached can be 
used t o i ncrease bone growt h 
around dent al  or j oi nt  
i mpl ant s. 

 Researchers are t est i ng t he 
use of  chemot herapy drugs 
at t ached t o nanodi amonds t o 
t reat  brai n t umors. Ot her 
researchers are t est i ng t he 
use of  chemot herapy drugs 
at t ached t o nanodi amonds t o 
t reat  l eukemi a. 

 More about  Nanot echnol ogy i n 
Medi ci ne 

 

MATERIALS AND METHODS 

1- Collection of the extracts: 

Selected plant EcliptaProstrata, 

Hydnocarpuslaurifolia,symplocosracemos

awas washed and the cleaned herbal parts 
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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 

80ºC. Then the herbal extracts were 

collected in separate conical flasks by 

standard filtration method. 

2- Microorganisms used: 

1. Bacillus substilis 

2. Escherichia coli  

3. Pseudomonas aeruginosa 

4. Staphylococcus aureus 

3-  Synthesis of Zinc nanoparticles: 

The 10-3 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 

centrifuged 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 in 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.  

 

5- Microscopy Observation : 

Surface morphology of silver 

nanoparticles was demonstrated by 

microscopy. The sample was prepared by 

centrifuging colloidal solution after 6 h of 

reaction at14000 rpm for 4 min. The pellet 

was re-dispersed in deionized water and 

again centrifuged. 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 in 10mlof sterile 

distilled water to obtain the concentration 

of 1000µg/ ml which is consider as stock 

solution. From the stock solution 

10,50,100µg/ ml were prepared. 

b- Sample preparation:  

10mg of the Synthesized Zinc Nano 

particles was weighed accurately dissolve 

in 5 ml of water the concentration of the 

sample is 2000µg/ ml. various dilutions 

were prepared from the stock solution like 

1000, 500, 100, 50, 25,10,5µg/ ml. 

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(5ml). 
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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 

routine 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 in the liquid, and are seen as 

a soupy substance, not as clearly 

distinguishable clumps. Nutrient agar 

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 

°C. 

 

 After the preparation of the 

Nutrient Agar medium,  autoclave 

the medium at 125oc, 15lbs 

pressure for 20min. Immediately 

after autoclaving, allow it to cool in 

a 45 to 50C 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. 

 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 8C). 

 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 

35C for 24 hours or longer. 

e- Preparation of dried filter paper 

discs 

Whatman filter 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 air 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 

filter 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 350c in a sterile incubator. The 

inhibition in the growth of the 

microorganisms by the synthesized nano 

particles were observed after 24h. The 

inhibition zone of inhibition was measured 
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and was compared with the standard 

antibiotic inhibition. 

RESULTS AND DI SCUSSIONS 
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 strains, 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 eliminating the 

elaborate process of maintaining cell 

cultures. It can also be suitably scaled up 

for large-scale synthesis of nanoparticles 

Here green synthesis of Zinc 

nanoparticles were studied using three 

different plants EcliptaProstrata, 

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 

synthesis process.  The procedure gives 

successful results were used for the 

determination of anti-microbial activity.  

Zinc nanoparticles appear yellowish brown 

in color in aqueous medium as a result of 

surface 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 

combinations of the plant extracts 

according to the time intervals are given in 

the table below. 
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Table 5.2: Indication of color change in the plant extracts nanoparticle solution (ZnO) 

 

S.NO 

Name of the part Color 

Observed 

after 8Hours 

 

pH 

Time In Hours 

0 2 4 6 8 

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 (ZnSO4) 

 

S.NO 

Name of the part Color 

Observed 

after 8Hours 

 

pH 

Time In Hours 

0 2 4 6 8 

1 EcliptaProstrata,  Dark Brown 5 + + ++ ++ +++ 

2 Hydnocarpuslaurifolia, light Brown 5 + + + ++ ++ 

3 symplocosracemosa Dark Brown 5 + + + ++ +++ 

+ Light color 

++ Dark color 

+++Very Dark color 

 

 
Figure 5.e:Color change after 18HFigure5.d : Color change after 12H 
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The formed color solution due to 

the bio-reduction of Zinc using the selected 

plant extracts was centrifuged 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  

 
 

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 visible 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  

 

 

 

Figure 5.h : Wavelength scanning spectra for Figure 5.i : Wavelength scanning spectra for 

HydnocarpusEcliptaProstratalaurifolia 
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Figure:5.j Wavelength scanning spectra for symplocosracemosa 

5.2 Microscopic observation: 

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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Three plants were used for the synthesis of Zinc nanoparticles.  EcliptaProstrata, 

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 centrifused and the wavelength maximum was determined. 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 

nanoparticles was found to be irregular.  

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 

S. 

No 

Test 

Organism 

Size of zones (in mm) observed for different concentrations 

(in µg/ml) 

2000 

 

1000 

 

500 

 

250 

 

100 

 

50 

 

25 10 5 

1 Bacillus 

substilis 

40.6 

 

33.4 25.1 19.4 12.3 9.8 6.7 5.9 4.8 

2 Escherichia 

coli  

39.1 30.7 21.3 19.7 11.9 10.5 5.3 4.9 4.5 

3 Pseudomonas 

aeruginosa 

50.5 41.5 30.2 20.1 15.5 10.3 6.4 5.3 4.7 

4 Staphylococcus 

aureus 

49.3 38.6 29.9 17.4 11.3 9.6 7.1 5.8 4.9 
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Figure 5.m: Antimicrobial activity of synthesized Figure 5.n: Antimicrobial activity of         nanoparticles 

against Escherichia colisynthesized nanoparticles against P aeruginosa 

 

 

 

 

 

 

 

Figure 5.o : Antimicrobial activity of synthesizedFigure 5.l: Antimicrobial activity of synthesized 

nanoparticles against Staphylococcus aureusnanoparticles against Bacillus substilis 

 

 

 

 

 

 

 

 

Figure 5.p:Comparative studies of Zinc Nano particles 

CONCLUSION 

Nanot echnol ogy research has gai ned 
moment um i n t he recent  years by 
provi di ng i nnovat i ve sol ut i ons i n 
t he f i el d of  bi omedi cal , mat eri al s 
sci ence, opt i cs and el ect roni cs. 
Nanopart i cl es are essent i al l y a 

vari ed f orm of  basi c el ement s 
deri ved by al t eri ng t hei r at omi c 
and mol ecul ar propert i es of  
el ement s. Bi ol ogi cal  met hods f or 
nanopart i cl e synt hesi s usi ng 
mi croorgani sms , enzymes, and pl ant s 
or pl ant  ext ract s have been 
suggest ed as possi bl e eco-f ri endl y 

Z
o
n
e
 i

n
h
ib

it
io

n
 

in
 m

m

Concentration in µg/ml

Antimicrobial activity of Zinc Nanoparticles

B.substilis

E coli

P aeruginosa

S aureus
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al t ernat i ves t o chemi cal  and 
physi cal  met hods. Zn nanopart i cl es 
have been prepared usi ng green 
synt hesi s met hod. The medi ci nal  
pl ant  Ecl i pt aPros t rat awas used as 
a green reduci ng agent  f or t he 
preparat i on of  Zn nanopart i cl es.  
The synt hesi zed ZnO nanopart i cl es 
exhi bi t  t he UV absorpt i on peak at  
410.0 nm. The mi croscopi c 
observat i on proves t hat  t he 
nanopart i cl es were i n i rregul ar i n 
shape and t he surf aces were f ound 
t o be rough. The ant i mi crobi al  
act i vi t y of  synt hesi zed nano- 
part i cl es were st udi ed usi ng f i ve 
di f f erent  pat hogeni c 
mi croorgani sms (Baci l l us subst i l i s , 
Escheri chi a col i , Pseudomonas 
aerugi nosa and St aphyl ococcus 
aureus). The resul t s of  t he ant i -
mi crobi al  act i vi t y proved t hat  t he 
nanopart i cl es were f ound t o be 
havi ng hi gh growt h i nhi bi t i on 
act i vi t y agai nst  t he pat hogeni c 
st rai ns i n t he st udy. What  i s 
evi dent  f rom t hi s st udy i s t hat  
concl uded t hat  nanopart i cl es 

synt hesi zed by bi ol ogi cal  met hod 
are as ef f i ci ent  as t hat  
synt hesi zed by chemi cal  met hod 
maki ng t he f ormer compet ent  enough 
t o repl ace t he l at t er . Green 
synt hesi zed zi nc nanopart i cl es 
coul d be a pot ent i al  ant i bact eri al  
agent  t o t reat  di seases caused by 
bact eri a. Green synt hesi s of f ers a 
number of  advant ages over ot her 
met hods. The met hod i s eco-f ri endl y 
and provi des bi o-compat i bi l i t y i n 
pharmaceut i cal , bi omedi cal  and 
cosmet i c appl i cat i ons as t hey do 
not  use t oxi c chemi cal s f or t he 
synt hesi s prot ocol . Chemi cal  
synt hesi s general l y l eads t o 
f ormat i on of  by-product s t hat  get  
adsorbed ont o t he surf ace of  
nanopart i cl es t hat  prove t o be 
t oxi c i n medi cal  appl i cat i ons. 
Green synt hesi s has al so proved t o 
be cost -ef f ect i ve. 
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