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 Zero Point of) MBC MIC

pH
zpc

(Charge

 1,2x MIC 

مواد و روش ها

تهیه  نانو ذره اکسید روي: 

Nano Amor

SEM

XRD TEM

BET

 

g/L

Bandelin Sonorex RK 31H

min

باکتریایی:  نمونه  هاي 

ATCC 25922

ATCC 27853

ATCC 25923

PTCC 1114

0C

h

0C RAD Production.co

 

mL

UNICO-2100

nm

تعیین حساسیت به عامل ضد میکروبی

 :MICتعیین حداقل غلظت بازدارنده رشد

mL

TSB

h

0C rpm

 h
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دیسک گذاري:  روش 

HiMedia Laboratories Pvt Limited

h

 :MBC تعیین حداقل غلظت کشندگی نانو ذرات

MBC

MBC

CFU

 

مطالعه زمان مرگ باکتري ها در تماس با نانو ذرات: 

MIC

min t

h

pH
 
pH

ZPC
 :pH

ZPC
تعیین 

 

M   (Cermany- MERCK Inc.)

M

mL pH

mL

pH

g

 Hettich pH

min  rpm  Rotofix 32

schott   Germany CG-824 pH

pH
ZPC

SPSS 16

ANOVA

t

شکل1-الف: تصویرXRD  نانو ذره اکسید روي 

مورد استفاده در این تحقیق 
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یافته  ها

مشخصات نانوذره اکسید روي: 

XRD

XRD

SEM

TEM

nm

μg/mL

ATCC 27853

 μg/mL  

TEM (b و SEM (a :شکل 1- ب: تصویر نانو ذرات اکسید روي مورد استفاده در این تحقیق

pH نانو ذرات اکسید روي مورد استفاد در این مطالعه
ZPC

شکل 2: 

D
ow

nl
oa

de
d 

fro
m

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

/ a
t 1

0:
16

 IR
D

T 
on

 M
on

da
y 

S
ep

te
m

be
r 9

th
 2

01
3



Arch
ive

 of
 SID

www.SID.ir

ATCC 25923

ATCC 27853

ATCC 25923

PTCC

1114

μg/mL

٠/ mm

μg/mL

mm

μg

MIC

MIC

xMIC

min

min

P

P

جدول 1: مشخصات کلی نانو ذرات اکسید روي مورد استفاده در این تحقیق

جدول 2: نتایج مربوط به MIC و MBC (g/mLμ) سوسپانسیون نانو ذره اکسید روي

بحث 

XRD

XRD

TEM
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TEMROS

SEM

SEM

MIC  سوسپانسیون نانو ذرات اکسید روي شکل 3-ب: منحنی زمان مرگ براي باکتري ها در زمان هاي مختلف در تماس با غلظت  1

سوسپانسیون نانو ذرات اکسید روي.  1 x MIC شکل 3-الف: منحنی زمان مرگ براي باکتري ها در زمان هاي مختلف در تماس با غلظت

براي کنترل از محیط کشت بدون نانوذره استفاده شد.
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MIC

MBC MIC

Ruparelia

MIC/MBC

Gan

 ATCC

ATCC 25922 27853

ATCC PTCC 1114

25923

 MIC

MIC

براي کنترل 

از محیط کشت بدون نانوذره استفاده شد. 

 MIC h

P

Tiwari

pH

pH
ZPC

pH

pH

Dimitri

pH
ZPC
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pH
ZPC

pH
ZPC

pH
ZPC

pH
ZPC

nm

نتیجه گیري

MIC

تشکر و قدردانی
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Antimicrobial Efficacy of Zinc Oxide Nanoparticles Suspension 
Against Gram Negative and Gram Positive Bacteria

Edris Hoseinzadeh1, *Mohammad Reza Samargandi2, Mohammad Yosef Alikhani3,  Ghodratollah Roshanaei4, Ghorban Asgari2 

ABSTRACT

Background and Objectives: Along with the rapid development of human life, controlling   harmful 
effects of microorganisms would be unavoidable. The objective of this study was to evaluate 

antibacterial efficacy of zinc oxide nanoparticles on different microbial strains.
Material and Methods: This experimental study was done using gram negative and gram positive 

bacteria in nutrient media. Nanoparticle characterization was determined using X-ray diffraction 
(XRD), scanning and transmission electron microscopy (SEM and TEM). Bacterial sensitivity to 

nanoparticles was tested using a disk diffusion test and minimum inhibitory concentration (MIC). 
Time–kill studies and other tests were carried out using 108 CFU/mL of bacteria at baseline. A 

point of zero charge, pHzpc, of nanoparticle was investigated using the batch equilibration method. 
Obtained data were managed by SPSS Ver.16 and were analyzed through the Pearson, analysis of 

variance (ANOVA) and Student’s independent t-tests. 0.05 was selected as significant level for all 
tests. 

Results: Characterization results from XRD, SEM, and TEM showed that particles are in nano 
range and they do not contain any discernible crystalline impurity. The average ZnO nanoparticles 

diameter was 20 nm. The pHZPC for ZnO was found to be 7.51. The P. aeruginosa strain exhibited 
larger diameter inhibition zone (DIZ) to ZnO nanoparticle compared with other strains. Population 

of P.aeroginosa for 2 x MIC concentration was reduced to zero in the presence of nano ZnO within 
150 min. The bacterial CFU had significant difference with contact time, nanoparticles loading, and 

bacterial strain (P<0.001).
Conclusion: This study demonstrated that antibacterial activity of ZnO can be a candidates for the 

elimination of gram negative and gram positive bacteria, particularly in nasocomial infection agent 
control.
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