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INTRODUCTION
Over the recent decade, gold 

nanoparticles (NPs) have attracted much 

interest as a novel platform for various 

applications such as nanobiotechnology and 

biomedicine because of convenient surface 

bioconjugation with molecular probes and 

remarkable plasmon- resonance optical 

properties. Moreover, Nanoparticles (NPs) 

have attracted great interest in their 

development as potential antibacterial drugs.
1
 

It has been reported that biophysical 

interactions occur between NPs and bacteria 

including biosorption, NPs breakdown or 

aggregation, and cellular uptake with effects 
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ABSTRACT 

Background and aims: One of the major problems in hospitals is resistant pathogenic 

bacteria to antimicrobial substances. The problem of increased costs of treatment failure 

and mortality rates is increasing. The aim of this study was to evaluate the antimicrobial 

activity of gold nanoparticles has been on Salmonella typhimurium. 

Methods: This cross-sectional study was performed and Salmonella typhimurium 

bacteria were isolated from poultry. Gold nanoparticles for business were purchased. 

Minimum inhibitory concentrations of gold nanoparticles in different concentrations by 

dilution in the wells were determined on bacteria. Susceptibility to several antibiotics was 

evaluated by Kirby-Bauer disk diffusion method. 

Results: The result of gold nanoparticles showed the highest MIC (the minimum 

inhibitory concentration) was 100 ppm concentration that 6 strains of them were inhibited 

by this concentration. The lowest MIC was 50 ppm concentration that 1 strain of 

Salmonella was inhibited. The highest and lowest MBC value of extract was 200 and 100 

ppm, respectively. 

Conclusions: The results showed that gold nanoparticles have good inhibitory effect on 

all studied bacteria. 
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including membrane damage and toxicity.
2,3

 

The success of gold as catalyst is a 

consequence of the manipulation of this 

metal at the nanometric size, mainly 

stabilizing nanoparticles in different 

inorganic supports such as silica, alumina, 

zeolites. Use of gold in the killing of bacteria 

has been focused to some treatments of 

arthritis.
4
 Medical applications of gold 

include the use of sulphur-gold compounds 

as anti-inflammatory.
5
 The aim of the present 

study was to investigate antimicrobial 

activities of Gold nanoparticles against 

Salmonella typhimurium. 

 

METHODS 
This current cross-sectional study was 

performed and all strains were isolated at 

different times during 2013-2014 from 

contaminated birds. Samples were diluted 

and/or homogenized in TSB medium, and 

isolates obtained by Salmonella selective 

enrichment in Rappaport-Vassiliadis (RV) 

medium after 24 h incubation at 43°C. 

The susceptibility of all antibiotics was 

evaluated using disc diffusion method on 

Muller-Hinton agar as recommended by 

CLSI.
6
 The followed procedures were briefly 

described here. Bacteria plates were grown 

overnight on blood agar. Nutrient agar and 

colony suspension was prepared equivalent to 

a 0.5×10
7
 McFarland Standard using the 

sterile saline water McFarland standard. 

Suspension (100 μl) was spread over the 

media plate and antibiotic disc was 

transferred aseptically on the surface of 

inoculated media plate. Isolated plates were 

tested with different antibiotics and their 

concentration was shown in parenthesis viz. 

ampicillin and penicillin. 

The broth microdilution method was 

used to determine Minimum Inhibitory 

Concentration. All tests were performed in 

Mueller Hinton broth supplemented with 

Tween 80 at a final concentration of 0.5% 

(v/v). Briefly, serial doubling dilutions of 

the extract were prepared in a 96-well 

microtiter plate ranged from 6.25 ppm to 

100 ppm. 10 μl of indicator and 10 μl of 

Mueller Hinton Broth were added to each 

well. Finally, 10 μl of bacterial suspension 

(10
6
 CFU/ml) was added to each well to 

achieve a concentration of 104 CFU/ml. The 

plates were wrapped loosely with cling film 

to ensure that the bacteria did not get 

dehydrated. The plates were prepared in 

triplicates, and then they were placed in an 

incubator at 37°C for 18-24 hours. The color 

change was then assessed visually. The 

lowest concentration at which the color 

change occurred was taken as the MIC 

value. The average of 3 values was 

calculated providing the MIC value for the 

tested extract. The MIC was defined as the 

lowest concentration of the extract at which 

the microorganism did not demonstrate the 

visible growth. The microorganism growth 

was indicated by turbidity. 

All experiments and measurement were 

repeated at least three times. Statistical 

analyses were performed using SPSS and 

Excel 2010 software. All experimental results 

were analyzed using mean descriptive 

statistics and correlation-coefficient. A value 

of P<0.05 was regarded as statistically 

significant. 

 

RESULTS 
The result of gold nanoparticles showed 

the most MIC (minimum inhibitory 
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concentration) was 100 ppm concentration 

that 6 strains of them were inhibited by this 

concentration. The lowest MIC was 50 ppm 

concentration that 1 strain of Salmonella 

was inhibited. The highest and lowest 

Minimum Bacterial concentration (MBC) 

value of extract was 200 and 100 ppm, 

respectively (Table 1). 

 

Table 1: Minimum inhibitory concentration and Minimum Bacterial concentration of gold 

nanoparticles against Salmonella typhimurium 

Antibiotic Resistant MIC/MBC Ppm Bacterial cod 

AM-P Growth 1 

AM-P 100/100 2 

AM-P 100/200 3 

AM-P 100/200 4 

AM-P 100/200 5 

AM-P 100/200 6 

AM-P Growth 7 

AM-P Growth 8 

AM-P Growth 9 

AM-P 50/100 10 

AM-P 100/200 11 

AM-P 50/100 12 

 

DISCUSSION 
The use of nanotechnology in 

medicine can fix this problem in the future 

to help mankind. Because nanoparticles, 

nanotechnology is the foundation, so their 

use in medicine, new prospects in the fight 

against pathogenic bacteria has opened.
7,8 

The study of Mubarak Ali showed that 

the leaf extract of menthol is very good 

bioreductant for the synthesis of silver and 

gold nanoparticles and synthesized 

nanoparticles active against clinically 

isolated human pathogens, Staphylococcus 

aureus and Escherichia coli.
9
 The study of 

Burygin, revealed that the antibiotic 

concentration in the wells decreased by 

twofold dilutions from 2.25 to 0.56 mg/mL. 

It can be seen that the gentamicin–NP 

mixture retarded bacterial growth to a 

degree comparable to that demonstrated by 

the free antibiotic. When the free antibiotic 

and its mixture with NPs were diluted 

twofold, the diameter of the zone of culture-

growth inhibition was reduced to the same 

extent in both cases. To obtain reliable 

statistical data, we ran five independent 

experiments, with three replicates per 

experiment.
10

 The study of Zhou showed the 

effects of gold and silver NPs on BCG and 

Escherichia coli. Experimentally, particle 

size and shape were characterized using 

transmission electron microscopy (TEM). 

Different concentrations of NPs were 
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applied in bacterial culture. The growth of 

E. coli was monitored through colony 

forming units (CFU). The mechanism of 

interaction between NPs and bacteria was 

analyzed through bacterial thin sections 

followed by TEM and scanning electron 

microscopy. Antibacterial effects on BCG 

were observed by recording fluorescent 

protein expression levels.
11

 The study of 

Lima detected the gold nanoparticles were 

supported onto clinoptilolite, mordenite and 

faujasite zeolites. Content of gold in 

materials varied between 2.3 and 2.8 wt%. 

The size, dispersion and roughness of gold 

nanoparticles were highly dependent on the 

zeolite support. The faujasite support was 

the support where the 5 nm nanoparticles 

were highly dispersed. The efficiency of 

gold-zeolites as bactericides of Escherichia 

coli and Salmonella typhi was determined by 

the zeolite support.
12

 

The effectiveness of gold nanoparticles 

with and without stabilizing agents in the 

study of Prema was tested against both Gram 

positive and Gram negative bacteria such as 

Staphylococcus aureus, Streptococcus 

epidermis, Bacillus cereus, Vibrio vulnificus, 

Pseudomonas aeruginosa, Escherichia coli, 

Flexibacter sp. and Klebsiella pneumoniae. 

Gold nanoparticles exhibited the highest 

antibacterial sensitivity to all the test strains 

used in this study. The maximum inhibition 

zone (30mm) was obtained against E. coli, K. 

pneumoniae and V. vulnificus for chitosan 

capped gold nanoparticles which are followed 

by CMC and starch.
13

 

The study of Zawrah, TEM revealed 

small size of gold nanoparticles (range  

9-19 nm) trapped by the biofilm released by 

S. Typhimurium that easily attached to the 

surface of cell membrane and drastically 

disturbed its proper function like respiration 

and permeability. Interaction between S. 

Typhimurium and ciprofloxacin coated with 

gold nanoparticles revealed that the cell wall 

was loosened and separated from the 

membrane or disrupted with complete 

absence of flagella.
14
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