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Abstracts

Biological synthesis of silver nanoparticles using Bacillus subtilis was examined and reported. The quick
reduction of silver (Ag+) ions was checked using UV-visible spectrophotometers and showed formation of
silver nanoparticles within 1 hr. Transmission electron microscopy (TEM) investigation presented that
the synthesized silver nanoparticle are 39.6 nm and has spherical shape. Additional the XRD analysis
approves the Nano crystalline phase of silver with FCC crystal structure.
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Introduction

Silver nanoparticles (AgNPs) have come to be
the focus of abundant research attention due
to their extensive diversity of uses[1, 2].Their
capability to modify the physical, optical and
the electronic properties of complexes|3-
9].have bring into being applications in
several fields including electronic
devices[10].Chemical and biological
sensing[11].In contrast, a favorable usage of
AgNPs as antimicrobial agent is well known
and has by this time found requests in
antimicrobial paint coatings[12].Water
treatment, textile and medical devices.

Old-style chemical procedures of synthesizing
silver nanoparticles include the wuse of
chemical solvents [13]. The chemicals used in
these methodologies can be toxic and
extremely reactive posing cause a risk to the
humans and environment, and the
procedures are too costly to be realistic at an
built-up scale. For that reason there has been
a search for cheap, dependable, harmless,
and “green” style to the synthesis of stable
metal nanoparticles with precise size and
shape. As the result, some innovative
techniques have freshly established using
biologically derived reducing agents such as
plants extract, microbes , polysaccharide and
others [14] for synthesis of metal
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nanoparticles. Amongst them, bacteria
mediated biological method has been
extensively examined due to their low-cost
and simple protocol.

Experimental design

Bacillus subtilis was initially grown at 37 °C
for 24 hr in a flask that contained nutrient
broth (100 ml) in a shaker incubator set at
200 rpm. Following bacterial growth, all the
culture suspensions were incubated with
aqueous 5 MM solutions of AgNOs at 37 °C in
a shaker incubator at 200 rpm in the dark,
the reactions were carried out for up to 120
hr (5 days).The extracellular synthesis of
AgNPs was initially detected by visual
inspection of the culture flask for a change in
the color of culture medium from clear light-
yellow to brown/green. Extracellular AgNPs
were separated from bacterial cells by
centrifuging aliquots of culture supernatants
(1.5 ml) at 6000 rpm for 20 min at 25 “C[15].

Characterization of Silver Nanoparticles

To realize the nature of nanoparticles,
detailed physic and chemical characterization
of Ag NPs formed by bacillus subtilis was
supported by using the frequent scans of the
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optical absorbance between 200 and 800nm
with a  UV-visible spectrophotometer
(Shimadzu -1800-Jaban).The Transmission
electron microscope type- JEOL 100CX II
(TEM) 100kV —Al-Sharif University-IRAN
image was recorded by dissolving the
synthesized powder sample in ethanol and
then placed a drop of ethanol solution on the
surface of copper grid. Synthesized silver
nanoparticles were examined through powder
x-ray diffraction(Shimadzu Xrd-6000-Jaban)
using Cu Ka radiation operating between 10°
and 80° at the scanning rate of 2° per minute.

Results and Discussion

This study was done to conclude whether silver
nanoparticles (AgNPs) creation by Bacillus
subtilis. To carry out this study Bacillus
subtilis 1solate was exposed to 5 MM colorless
AgNOs solutions Bacillus subtilis made dark
brown colored solutions in 20 h of reaction
fig.1the color of the solutions did not meaning
fully alteration from that point forward (except
in intensity),even after continuing the reaction
for up to 5 days[16].

Fig.1:Medium with AgNOs (5mM) and controlled sets (Negative and positive) at room temperature

The UV-vis absorbance spectra of solutions
gained after reaction of Bacillus subtilis with
5 MM AgNOs for zero, 24, 72 and 12hr.fig.
2.The existence of a characteristic Ag Surface
Plasmon Resonance (SPR) between 400 and
500 nm 1is obviously palpable, hence
approving the formation of AgNPs by
Bacillus subtilis[16, 17].It is also remarkable
to note as the result presented that the
Bacillus subtilisongoing synthesizing AgNPs
as quick as in 1 hr. of reaction and the
harvest of AgNPs augmented as the reaction

movements over a period of time. On the
other hand, the quantity of AgNPs formed by
this bacterium reached to an overload state
somewhere between 20 and 120 hr. of
reaction. This proposes that Bacillus subtilis
has the ability to reduce (Ag') ions to form
AgNPs (Ag%.And through this study we noted
that the amount of AgNPs formation was
found to be extreme at 5 mm AgNOs
concentration, and was reduced by increasing
the precursor concentration and over the 5
mm AgNOs the bacteria died and this result
agree with [17, 18] result.

wavelenght (nm)

Fig.2: UV-VIS Absorbance spectroscopy for AgNPs from Bacillus subtilis

©2009-2017, JGPT. All Rights Reserved

242



Ayad F. Alkaim et. al.:Journal of Global Pharma Technology. 2017; 09(9):239-244

For TEM examinationFig.3,AgNPs sample
achieved after 20 hr. of reaction were
prepared by drop casting the suspensions of
AgNPs onto carbon-coated Cu grids and
drying under air for 24 hr. this test was done
at Al-Sharif University-IRAN and the result

display that AgNPs have a 39.6 nm size. This
result agree with [17]result who found that
TEM images that AgNPs formed by all bio
groups were spherical shape, and have
diverse size according to different bio groups.
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Fig.3: TEM images of the biosynthesized silver nanoparticles by bacillus subtilis

The XRD pattern of synthesized silver
nanoparticles using bacillus subtilis were
documented and characteristic XRD pattern
is shown in Fig. 4. The peaks are indexed as
(111),(200), (220), (311) and (222) plans of
FCC silver. At a distance from these peaks
responsible for silver nanoparticles the noted
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XRD pattern displays extra unassigned
peaks, indexed as (142). This may be due to
the development of the crystalline bioorganic
compounds such as metalloproteinase that
are existent in the bacterial broth. Parallel
clarifications were described by S. Shiv
Shankar et al.[16]for the silver nanoparticles
synthesized using P. grave lens leaf broth.
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Fig.4: Typical XRD pattern of silver nanoparticles synthesized using

Conclusion

The  Dbiological  syntheses of  silver
nanoparticles using bacillus subtilis was
shown to be quick and create particles of
properly identical size and shapes the
synthesized particles size 39.6 nm and were
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spherical in shape, as shown by the TEM.
The amount of AgNPs creation was found to
be supreme at 5 mm AgNOs concentration,
and was reduced by aggregate the precursor
concentration and over the 5 mm AgNOs the
bacteria was died.

243



Ayad F. Alkaim et. al.:Journal of Global Pharma Technology. 2017; 09(9):239-244

References

1.

Cobley, C.M.S., S. E.; Campbell, D. J.; Xia
Y., Shape-Controlled Synthesis of Silver
Nanoparticles for Plasmonic and Sensing
Applications. Plasmonics, 2009. 4: p. 171-
179.

Hawley, J.S., Murray, C.K., Griffith,

M.E. et al.2007. Susceptibility of
Acinetobacterstrains isolated from
deployed U.S. military  personnel.

Antimicrob.Agents.Chemother.51,376-
378.

Karimzadeh, R.M., N., The effect of
concentration on the thermo-optical
properties of colloidal silver nanoparticles.
Opt. Laser Technol, 2010. 42(5): p. 783-
789.

Alkaim, A.F., E.M. Alrobayi, A.M.
Algubili, and A.M. Aljeboree, Synthesis,
characterization, and  photocatalytic
activity of  sonochemical/hydration—
dehydration  prepared ZnO  rod-like
architecture nano/microstructures
assisted by a biotemplate. Environmental
Technology (United Kingdom), 2017.
38(17): p. 2119-2129.

Raheem, R.A.,, H.Y. Al-Gubury, A.M.
Aljeboree, and A.F. Alkaim, Photocatalytic
degradation of reactive green dye by using
Zinc oxide. Journal of Chemical and
Pharmaceutical Sciences, 2016. 9(3): p.
1134-1138.

Omran, A.R., M.A. Baiee, S.A. Juda, J.M.
Salman, and A.F. AlKaim, Removal of
congo red dye from aqueous solution using
a new adsorbent surface developed from
aquatic plant (Phragmites australis).
International dJournal of ChemTech
Research, 2016. 9(4): p. 334-342.
Mohammad, E.J., A.J. Lafta, S.H.
Kahdem, and A.F. Alkaim, Enhancement
the photocatalytic activity of Zinc Oxide
surface by combination with
Functionalized and non-Functionalized
Activated Carbon. International Journal
of ChemTech Research, 2016. 9(12): p.
656-667.

Kareem, A., et al., Removal of methylene
blue dye from aqueous solutions by using

activated carbon/ureaformaldehyde
composite resin as an adsorbent.
International  Journal of Chemical

Sciences, 2016. 14(2): p. 635-648.

Alkaim A F, and Hussein F H,
Photocatalytic degradation of EDTA by
using TiOz2 suspension. International
Journal of Chemical Sciences, 2012. 10(1):
p. 586-598.

©2009-2017, JGPT. All Rights Reserved

10.

11.

12.

13.

14.

15.

16.

17.

18.

Wang, T.K., M.; Nopphawan, P.; Wee, G.;
Mhaisalkar, S.; Srinivasan, M., Silver
nanoparticle-decorated carbon nanotubes
as bifunctional gas-diffusion electrodes for
zinc-air batteries. J. Power Sources, 2010.
195(13): p. 4350-4355.

Sun, RW.Y.C., R.; Chung, N P. Y.; Ho, C.
M.; Lin, C. L. S.; Che, C.M.;,, Silver
nanoparticles fabricated in Hepes buffer
exhibit cytoprotective activities toward
HIV-1 infected cells. Chem. Commun.,
2005: p. 5059.

Kumar, AV., P. K.; Ajayan, P.M.; John
G.,, Silver-nanoparticle-embedded
antimicrobial paints based on vegetable
oil. nature, 2008. 7: p. 236.

Jayaseelan, C.A., A.; VishnuKirthia, A.;
Marimuthua, S.; Santhoshkumara, T.;
Bagavana, A.; Gauravb, K.; Karthikb, L.
and BhaskaraRao, K.V. , Novel microbial
route to synthesize ZnO nanoparticles
using Aeromonas hydrophila and their
activity against pathogenic bacteria and
fungi. Spectrochimica Acta Part 2012. 90:
p. 78-84.

Selvarajan, E.a.M.V., Biosynthesis and
characterization of ZnO nanoparticles
using Lactobacillus plantarum VITESO7.
Materials Letters, 2013. 112: p. 180-182.
Song, J.Y.a.K., B.S. , Rapid biological
synthesis of silver nanoparticles using
plant leaf extracts. Bioprocess Bio. Syst.
Eng, 2009. 32: p. 79-84.

Shahverdi, A.R.M., S.; Shahverdi, H. R;
Jamalifar, H.; Nohi, A. A., Rapid synthesis
of silver nanoparticles using culture
supernatants of Enterobacteria: A novel
biological approach. Pro. Biochem, 2007.
42:p. 919.

Parikh, R.Y., Singh, S., Prasad, B.L.V,,
Patole, M.S. and Sastry, M. , Extracellular
synthesis of crystalline stlver
nanoparticles and molecular evidence of
silver resistance from Morganella sp.:

towards understanding biochemical
synthesis mechanism. Bio. Chem., 2008. 9:
p. 1415-1422.

Ibraheem, N.J. and G.H. Al-Ardhi,
Evaluation of serotonin hormone levels
associated with obesity in some adult men.
Pakistan Journal of Biotechnology, 2017.
14(2): p. 215-220.

244



