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Abstract : This research focused on the study effect silver nanoparticles (AgNPs) on bacterial
activity. Silver nanoparticle concentrationsare (8, 6) mM. The results shthaedhe best
method to prepare the silver nanoparticles was sunlight method. It concludeahitentration

of 8 mM better than 6 mM for processing bacterial activity.The silvernamcpartare
succeeded to inhibit the growth of pathogenic bacteria examined in this study.
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I ntroduction

Nanoparticles are attracted much attention because of their unique size-depgticEnimagnetic,
and catalytic propertiésMetal nanoparticles have intensively studied within the past yddasio materials
have an important subject in basic and applied sciences for their applicatigite iranges of different fields,
including chemistry, physics, biology, materials science, medicine, and cdtaMsil nanoparticles are
prepared using different methods such as laser ablation technique, chemical redusiieer @alt, photo-
reduction, microorganisms, arc-Discharge and bio surfdéctdihie development of new resistant strains of
bacteria to current antibiotics has become a serious problem in public health; thesteoisgaincentive to
develop new bactericides. Silver has long known to exhibit a strong toxicity to aamigke of microorganisms
for this reason silver-based compound is used in many bactericidal appliCa8meral salts of silver and
their derivatives are employed as antimicrobial agéniEhe bactericidal property of these nanoparticles
depends on it stability in the growth medium, this imparts greater reteitierfdr bacteriumnanoparticle
interaction. There lies a strong challenge in preparing nanoparticles of silvier ethiough significantly restrict
bacterial growth. The use of nanoparticles of metals is a viable solutiopptinfgctious diseases due to the
antimicrobial properties of nanoparticles. The growth inhibition relate tioth®tion of free radicals from the
surface of Ag. Uncontrolled generation of free radicals can attack membrane dipldthen lead to a
breakdown of membrane function. The major mechanism through which AgNps neghifedtbacterial
properties is by anchoring to and penetrating the bacterial cell walls, and tmadaillular signalinyf.
AgNpsact primarily in three ways against bacteria:

1. Nanoparticles mainly in the range of1D nm attach to the surface of the cell membrane and drastically
disturb its proper function, like permeability and respiration;

2. They are able to penetrate inside the bacteria and cause further damage by possabtyng with sulfur
and phosphorus-containing compounds such as DNA,

3. Nanoparticles release silver ions, which have an additional contribution to thedidaitesffect of the
Silvernanopatrticles.

Silver metal is the effective in preventing bacterial infection of wounds. Pathbgetsria types
namely® '*: Escherichia coli(E. coli) is a gram-negative, facultative anaerobic, rod-shaped bacterium of the
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genusEscherichia that found in the lower intestine of warm-blooded organisms. Mosioli strains are
harmless, but some serotypes can cause serious food poisoning in theKliebss|a is a genusf no motile

of gram-negative, oxidase-negative, and rod-shaped bacteria with a prominent polidetetsad capsufe

1® Bacillus is a genus of gram-positive, rod-shaped (bacillus) bacteria, and a memberhofltine Birmicutes.
Bacillus species can be obligate aerobes (oxygen reliant), or facultative ana&saldemonas is a genus of
gram-negative and aerobic gamprateobacteria, belonging to the familyPseudomonadaceae containing 191
validly described specieroteusis a genus of gram-negatifPeoteobacteria. Proteus bacilli are widely
distributed in nature as saprophytes, found in decomposing animal matter, sewage, maiane lsahan and
animal feces. They are opportunistic pathogens, commonly responsible for urinary and $egtimndn
often nosocomialSerratia is a genus of gram-negative, facultative anaerobic and rod-shaped bactbga of
Enterobacteriaceae family. The most common species in the ger@sarcescens, is the only pathogen and
usually causes nosocomial infectioBsodoriferae have caused diseases through infectBaphyl ococcus is a
genus of gram-positive bacteria. Under the microscope, they appear round, anid dpape-like clusters.
The Staphylococcus genus includes at least 40 species. Nine have two subspecies, one has tbies eaubspe
one has four subspecies. Most are harmless and reside normally on the skin and mutoases@&hhumans
and other organisms. They are a small component of soil microbial flora. These lmetéviand everywhere
in nature. They can be found in water, soil, plants, insects, animals, and Hiffhadsiquitous in nature,
Bacillus includes both free-living and parasitic pathogenic species and under stressfainreemital
conditions. The present work demonstrates the effect of AgQNPs on the bacteriyl against seven Gram-
positive and Gram-negative isolates.

Materialsand Methods

Seven bacteria sampleB.coli, kiebsiella, bacillus, pseudomonas, Proteus, Serratia, staphylococcus)
collected from Alforat and Alsadr hospitals in Najf city, Iraq as showhi@. 1a. These bacteria are used with
serial dilution in the pipe to identify the AgNps efficiency of baelegrowth inhibitory (antibacterial). This
method is showed the effect of AgNpson grams negative and positive bacteria. 28rg agér dissolved in 1
L distilled water mixed in two conical flasks each one 500 ml and closed tmnctiten flasks rotate about
benzene lamp to get a clear color to 30 m, after that insert the flask®dtaget(15 min, 15 bar, 120) as
shown in Fig. 1b. These bacteria has cooled and cultivated in 42 Petri dishes. Six dishes with nutrietgragar (af
cooling) are used for seven bacteria types, every type of 1 ml moved using syritisfe by dilution (18 of 3
dish's) and (1¢of 3 dish's)as shown in Fig. 1c.Aqueous solution of silver nitrate (AjOconcentration of
(8, 6) mM was prepared and used for the synthesis of silver nanopatrticles after éxfmbedht sunlight at
50 °C; the change of solution color within few minutes. Atomic absorption spempysscarried out for the
estimation of silver concentration in the prepared silver nanoparticles solution. FAemirg@s from AgNps
added to 4 dish's using syringe to each type. Two dishes of dilutidn1@f) treated by AgNps of 8 mM, two
dishes of dilution (18, 107 treated by AgNps of 6 Mm, andtwodishes without treatment are inserted in
incubation as shown in Fig. 1d.The dishes are incubated at 37°C for 24 h°@tB3itteria colonies are
measured using direct counting colonies.
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Fig. 1 Procedurefor preparation and treatment using AgNps

Results

Table 1 shows the number of bacterial colonies obtained from treating bacteriaAgslpg. Table
lalsoshows colonies number of each bacterium at dilutidraa@ 10 without treatment. Whereas, no detected
any colonies of bacteria at dilution3@nd 104, when it treatment with AgNps at concentrations (8 and 6mM).
When bacteria are treatment with AgNps of (6) mM fouritateus colonies at dilution of Iéhis means that
the concentration (8) mM better than 6 mM in process for bacterial gctiighest number of colonies (286
colonies) is obtained ipseudomonas type at dilution (18) without AgNPs. Whereas, the lowest number (7
colonies)is obtained d#roteus at dilution (10°) and concentration (6mM)
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Table 1Bacteria typeswith dilution

290

Bacteriatype Dilution Dilution Dilution Dilution Control Control
(10 (109 (103 (10%) Dilution Dilution
6mM 8mM 6mM 8Mm (10-4) (10-3)
E.coli ND ND ND ND 70 174
Klebsidla ND ND ND ND 177 272
Bacillus ND ND ND ND 155 281
Pseudomonas ND ND ND ND 160 286
Proteus ND ND 7 ND 88 153
Serratia ND ND ND ND 138 205

ND: No detected.

Fig. 2 showsseudomonas bacterial before and after treatment using AgNps concentrations &) and
mM. The colonies are grown without treatment at dilutiongah@d 10'as shown in Figs. 2A, B. The colonies
are not detected ,when treated with AgNPs concentration(6) mM at dilutidasdL@0'as shown in Figs. 2A1,
B1. The colonies are not detected with AgNPs concentration (8) mM as shown in Figs. 2A2, B2.

Fig. 2: pseudomonas bacteria: (A) Dilution 10 without AgNPs. (A1) Dilution 10° with AgNPs of
6mM.(A2) Dilution 10° with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10 with
AgNPs of 6mM. (B2) Dilution 10™“with AgNPs of 8mM.
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Fig. 3 showsProteus bacterial before and after treatment by AgNpsof different concentrations (6 and 8)
mM. The colonies are grown without treatment at dilutiond &0d 1¢* as shown in Figs. 3A, B. whereas, the
low number (7 colonies) is obtained Rrfoteus at dilution (10°) with concentration (6 mM) as shown in Fig. 3
Al. The colonies are not detected, when treated with AGNPs concentration (6) mMiansillo* as shown in
Fig. 3B1.The colonies are not detected with AgQNPs concentration (8) mM as shown in Figs. 3A2, B2.

Fig. 3: Proteus bacteria: (A) Dilution 10° without AgNPs. (A1) Dilution 10° with AgNPs of 6mM.(A2)
Dilution 10 with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10 with AgNPs of
6mM. (B2) Dilution 10“with AgNPs of 8mM.

Fig. 4 showsKlebsiella bacterial before and after treatment by AgNps in different concentrations (6 and
8) mM. The colonies are grown without treatment at dilution®ahfl 10*as shown in Figs. 4A, B. The colonies
are not detected, when treated with AGNPs concentration (6) mMat dilutidasd@0'as shown in Figs. 4A1,
B1. The colonies are not detected with AQNPs concentration (8) mM as shown in Figs. 4A2, B2.
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Fig. 4: Klebsiella bacteria: (A) Dilution 10 without AgNPs. (A1) Dilution 10 with AgNPs of 6mM.(A2)
Dilution 10 with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10 with AgNPs of
6mM . (B2) Dilution 10“with AgNPs of 8mM

Fig. 5 showsE.cali bacterial before and after treatment by AgNpsin different concentrations (§ and 8
mM. The colonies are grown without treatment at dilutiongah@ 10'as shown in Figs. 5A, B. The colonies
are not detected, when treated with AgNPs concentration (6) mMat dilutidaed.@G'as shown in Figs. 5A1,
B1. The colonies are not detected with AQNPs concentration (8) mM as shown in Figs. 5A2, B2.
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Fig. 5: E.coli bacteria: (A) Dilution 10° without AgNPs. (A1) Dilution 10° with AgNPs of 6mM.(A2)
Dilution 10 with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10* with AgNPs of
6mM. (B2) Dilution 10“with AgNPs of 8mM

Fig. 6 showsBacillu sbacterial before and after treatment by AgNps in different concentratiomsl (6 a
8) mM. The colonies are grown without treatment at dilutiona@ 10'as shown in Figs. 6A, B. The colonies
are not detected, when treated with AgNPs concentration (6) mMat dilutidaed.@G'as shown in Figs. 6A1,
B1. The colonies are not detected withAgNPs concentration (8) mM as shown in Figs. 6A2, B2.



B. A. Almayahi et a/ /International Journal of ChemTech Research, 2016,9(11),pp 287-298. 294

Fig. 6: Bacillus bacteria: (A) Dilution 10 without AgNPs. (A1) Dilution 10® with AgNPs of 6mM.(A2)
Dilution 10° with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10 with AgNPs of
6mM . (B2) Dilution 10“with AgNPs of 8mM

Fig. 7 showsSerratia bacterial before and after treatment by AgNps in different concentrationd (6 an
8) mM. The colonies are grown without treatment at dilutionh@ 10'as shown in Figs. 7A, B. The colonies
are not detected, when treated with AGNPs concentré8janMat dilutions 1Gand 10%as shown in Figs. 7A1,
B1. The colonies are not detected with AgNPs concentration (8) mM as shown in Figs. 7A2, B2.
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Fig. 7: Serratia bacteria: (A) Dilution 10° without AgNPs. (A1) Dilution 10® with AgNPs of 6mM.(A2)
Dilution 10° with AgNPs of 8mM. (B) Dilution 10 without AgNPs. (B1) Dilution 10 with AgNPs of
6mM. (B2) Dilution 10“with AgNPs of 8mM

Fig. 8 showsXtaphylococcus bacterial before and after treatment by AgNpsin different concentrations
(6 and 8) mM. The colonies are grown without treatment at dilutiofis@ 10*as shown in Figs. 8A, B. The
colonies are not detected, when treated with AGNPs concentration (6) mMtiandi10° and 10'as shown in
Figs. 8A1, B1. The colonies are not detected with AgNPs concentration (8) mM as shown in Figs. 8A2, B2.
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Fig. 8 Staphylococcus bacterial:(A) without AgNPs. (B) Treatment by AgNPs (6) mM. (C) Treatment by
AgNPs (8) mM

Discussion

When bacteria are treatment with AgNps of (6) mM founir@teus colonies at dilution of Ifthis
means that the concentration (8) mM better than 6 mM in process for baattivély. Highest number of
colonies obtained irpseudomonas type at dilution (18) without AgNPs. Whereas, the lowest number is
obtained ofProteus at dilution (10°) and concentration (6 mM). The colonies are grown without treatment at
dilutions 1C%and 10'as shown in Figs. 2A, B. The colonies are not detected, when treated with AgNPs
concentration (6) mM at dilutions 8nd 10fas shown in Figs. 2A1, B1. The colonies are not detected with
AgNPs concentration (8) mM as shown in Figs. 2A2, B2.The colonies are grooutviteatment at dilutions
10° and 10 as shown in Figs. 3 A, B. whereas, the low number (7 colonies) is obtaifedtais at dilution
(10® with concentration (6 mM) as shown in Fig. 2 Al. The colonies are not detected, whed witht
AgNPs concentration (6) mM at dilutions™1&s shown in Fig. 81. The colonies are not detected with AgNPs
concentration (8) mM as shown in Figs. 3 A2, B2.The colonies are grown withomtereatt dilutions 1€and
10“*as shown in Figs. 4A, B. The colonies are not detected, when treated with AgNPs conog(@yatM at
dilutions 10°%and 10%as shown in Figs. 4A1, B1. The colonies are not detected with AgNPs corioani®t
mM as shown in Figs. 4A2, B2.The colonies are grown without treatment at dilutidasdl@0’as shown in
Figs. 5A, B. The colonies are not detected, when treated with AGNPs concentratiovigBjlitations 10%and
10“as shown in Figs. 5A1, B1. The colonies are not detected with AGNPs concentration 8 shidwn in
Figs. 5A2, B2.The colonies are grown without treatment at dilutiofarkD10*asshown in Figs. 6A, B. The
colonies are not detected, when treated with AgNPs concentration (6) mM aindill@®and 1CG'as shown in
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Figs. 6A1, B1. The colonies are not detected with AgNPs concentration (8) mM asislign 6A2, B2.The
colonies are grown without treatment at dilutionSartd 10fas shown in Figs. 7A, B. The colonies are not
detected, when treated with AgNPs concentration (6) mM at dilutiofentio1lG*as shown in Figs. 7A1, Bl
The colonies are not detected with AgNPs concentration (8) mM as shown in Figs. 7RA2e B8lonies are
grown without treatment at dilutions 1@nd 10" as shown in Figs. 8A, B. The colonies are not detected, when
treated with AGNPs concentration (6) mM at dilutions 8d 10*as shown in Figs. 8A1, B1. The colonies are
not detected with AQNPs concentration (8) mM as shown in Figs. 8A2, B2.

Conclusions

AgNps are affected on growth most bacterial pathogens activity. Thesrasutved no growing
bacterial after added AgNps with huge active at concentration (8) mM.It conclhdedAgNps with
concentrations (6 and 8 mM) can be used as antibacterial. The silver nano-partickperaeel to inhibit the
growth of pathogenic bacteri&.¢oli, klebsiella, bacillus, pseudomonas, Proteus, Serratia, staphylococcus).
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