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Abstract. This study is focused on the evaluation of dependable and eco-friendly methods for the synthesis of
metal nanoparticles is a significant step in the area of application of nanotechnology. One of the alternatives to obtain
this purpose is to use natural techniques such as biological approach. Here, we examine biosynthesis of metallic na-
noparticles using extract Proteus sp. the metal nanoparticles were successfully synthesized via reduction of silver sul-
fate employed extracted cell of bacterium Proteus sp. Nevertheless, the extracellular acts as a reducing agent to con-
vert silver ion from its aqueous solution and the synthetic were formed within 2 hrs. On the other hand, scanning
electron microscopy (SEM) which describes the surface morphology of bio-reduction of Ag-nanoparticles demon-
strated that the spherical nature occurred through the bio-synthesis process and the particles are mostly circular and
irregular in shape, UV-visible exhibit a peak at 423 nm corresponding to the plasmon of silver nanoparticle and XRD
pattern was taken and presented that all peaks were indexed by hexagonal wurtzite phase (PIXcel 1D). In spite of
that, the band gap energy measured (2.93 eV) and suggested strong scattering of the X-ray in the crystalline phase.
Finally, we concluded that this study offers the remarkable report that biological synthetic of metal nanoparticle is
helpful to avoid the negative influence of physical and chemical process that is inappropriate for medical applica-

tions.
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1 Introduction

Noble metallic nanoparticles have now become the
target of focused study. It is known that the chemical
methods use corrosive chemicals to the synthesis of na-
noparticles. In addition, the need in this time is the devel-
opment of methods for the synthesis of nanoparticles by
eco-friendly benign methods. Researchers in this field are
eagerly looking into bio-synthesis for non-toxic systems.
The biological process of the microorganism and bacte-
rium origin have suggested eco-friendly methods for the
synthesis of nanoparticles [1, 3]. However, the fabrica-
tion, characterization, and application of biologically
synthesized nanomaterials have become a significant
section of nanotechnology Bio-motivate techniques ex-
tremely lead to the synthesis of nanostructures that are
uniform in the shape and size. The demands of bio-
synthesis of nanoparticles were started as the chemical
and physical processes were been costly [2]. Many re-
searches confirmed that the biosynthetic of silver nano-
particles using via chemical process produce some un-
wanted materials which absorbed on the surface of the

nanoparticles may have hostile effects in medical applica-
tions. Thus, many of the latest antibacterial agents devel-
oped in the last decades; none of them has been achieved
its activity against multi-drug resistant bacteria [5, 7].
Newly, nanotechnology has very remarkable in the phar-
maceutical and biomedical field as alternative antimicro-
bial agent design in the view of the fact that renovation
the occurrence and infective diseases of antibiotic-
resistant strains, especially within gram-negative bacteria.
Also, there is an increasing concern for silver nanoparti-
cles on account of the antimicrobial properties [14]. Sil-
ver is a powerful inorganic antimicrobial agent, safe and
non-toxic that is capable of killing about 600 types of
diseases [11].

2 Literature Review

Recently, nanoparticles are being viewed as a funda-
mental building-blocks of nanotechnology. The most
significant and distinct property of these nanoparticles is
their enormous surface area to volume ratio, thus increas-
ing their antimicrobial power as they would interact bet-
ter with the cell of microorganism surfaces at a tiny
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amount of dosage [3]. Definitely, in the case of silver
nanoparticles, the broad spectrum antimicrobial activity
enhances their use in biomedical applications, food pro-
duction, cosmetics, clothing, numerous household prod-
ucts, and water and air purification [2, 3, 9]. Synthesis of
nanoparticles via biosynthetic process provided non-
toxic, eco-friendly and economic through an alternative
to the various chemical and physical methods. Microbial
such as yeasts, mold fungi, and bacteria are mostly pre-
ferred for nanoparticles biosynthetic due to their rapid
rate of growth, ease of cultivation and their ability to
grow at obtainable conditions of pressure, pH and tem-
perature [5]. In a previous study, pointed out that bacteri-
al sp. have various ranges of capability to adsorb heavy
metals and produce nanoparticles during detoxification
methods [6]. Designation of nanoparticles with suitable
shape and size disparity is one of the great challenges of
current nanotechnology [10].

3 Research Methodology

3.1 Proteus sp.

Proteus is included under the Enterobacteriaceae and is
gram-negative, a rod shape, non-capsulated, motile, non-
lactose fermenting, swarm across the surface of blood
agar [16, 17]. It is one of the most common bacteria in
soil and water containing decaying organic matter of
animal origin and usually occurs in large numbers in
sewage.

3.2 Experiments

Proteus sp. was obtained at the Department of Medical
Microbiology of Koya University. The bacterial stock
cultures were maintained on nutrient agar slants at 4 °C.
Gram staining technique for the bacterial sample has been
conducted to confirm Proteus sp. Fresh bacterial sample
inoculated into 200 ml of nutrient broth and incubated in
a shaker incubator at 37 °C for 24 hrs. To obtain the bio-
mass the culture medium centrifuged at 5 000 rpm for
15 min, then washed many times with double distilled
water to obtain a wet amount of the biomass (cells) [22].
The collected cells digested in 100 mL double distilled
water for 24 hrs, the biomass was separated via 0.15-
0.21 mm using Durapore membrane and the resulted
filtrate was extracted from the cell. The final solution was
light yellow and used for the reduction of silver sulfate
(0.0006M). The converted time (Ag" ions to AgO) was
2 hrs to get brownish colloids. Further, the batch experi-
ment carried out in bright condition (Figure 1).

a b

Figure 1 — Colloids of silver nanoparticles and the extracted
cells filtrate of Proteus sp.

4 Results

Proteus, both in mixed and pure cultures, has been
found to be associated with a variety of pathological con-
ditions. Pathogens found mainly in urinary tract infection
or commensals found in the normal intestine and sewage
[17]. Proteus species are opportunistic pathogens found
with varying frequencies in the normal intestinal flora
and differ from another group of Enterobacteriaceae in
the production of very potent Urease which aids their
rapid identification [R2004]. As shown in Figure 2 the
bacteria are gram-negative, bacilli shaped [18].

Figure 2 — Gram stain of Proteus sp.

UV-visible spectroscopy measurement was accom-
plished by utilizing a double-beam spectrophotometer
NORAN operated and scans in the range of 300-700 nm
at a resolution of 2.0 nm [15]. The photo-absorption abil-
ity of the Ag- nanoparticle was detected by the spectrum
as validated in Figure 3. The Ag-nanoparticles exhibited
strong absorption at a wavelength of 423 nm.
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Figure 3 — Spectrum of Ag colloids measurement

Nevertheless, the band gap energy of the Ag-
nanoparticles measured by the following formula:

_ 1240 (1)
)

4

E

Where, A, is the wavelength (Figure 4), validated that
the high ability of Ag-nanoparticles to absorb light by
recorded form the measurement of the band gap energy
which is E,=2.93 eV of the biosynthesis Ag-colloids
after the addition of extracted cells of Proteus [16].
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Figure 4- Band gap plot measurement of Ag-nanoparticles

Figure 5 proves the crystalline nature of Ag-
nanoparticles using X-ray spectra. However, the diffrac-
tion patterns at the values 38.011, 44.113, 45.293 and
54.483 elucidated the reflections of metal silver [19].
Besides with the four peaks above some other unassigned
peaks were also observed at 26.540, 30.010, 32.670,
41.713 54.394 and 59.270. Finally, the high intensity of
these peaks confirmed strong scattering of the X-ray in
the crystalline phase [20].

The FT-IR spectra of Ag-nanoparticles synthesized
from extracellular of Proteus are given in Figure 6. The
measurements were achieved to characterize the possible
bio-molecules responsible for capping and effective stabi-
lization of the Ag-nanoparticles biosynthesized by ex-
tracted Proteus which indicate peaks at 3 445, TtB.
3787 cm ' assigned to stretching aldehyde C-H stretch-
ing and O-H respectively. The peaks 2 338, 2 063, and
2359 cm corresponds to C-N stretching of amine [15].
This proposed that the biological molecules might be
possibly performed functions of stabilization and for-
mation of Ag-nanoparticles in the aqueous media [12,
21].

Surface morphology of Dbiosynthetic of Ag-
nanoparticles (Figure 7) clearly demonstrated the pres-
ence of nanoparticles in both dispersed and aggregated
form. The size diameter of the Ag-nanoparticles has been
noticed to lie between 20 to 40 nm and the shapes were
indicated as spherical. Similarly, in a size range of 30—
50 nm was reported elsewhere [12, 18]. Also, [22] report-
ed that morphology analysis (SEM) of Ag-nanoparticles
synthesized from a mushroom revealed the spherical
nature of Ag-nanoparticles and size distribution in a
range of 40 nm [13].

5 Conclusions

The bio-reduction of silver ions has been successful-
ly occurred through biosynthetic extracellular microor-
ganisms. Here, we demonstrate that materials released
from intera-cell and cell wall of Proteus. The expected
mechanism for the formation of Ag-nanoparticles
includes reduces polysuccerides and
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Figure 5 — X-ray spectra of extracellular-biosynthetic
of Ag-nanoparticles from Proteus
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Figure 6 — FT-IR spectra of bio-reduction and formation
of Ag-nanoparticles

Figure 7 — Images of surface morphology of biosynthetic
Ag-nanoparticles in both form

enzymes into wall and cell that occurred by Proteus. In
fact, this work showed relevant materials to produce
more metallic-nanoparticles with good shape, size, and
morphology. Also, we suggest taking more studies in
this area. Finally, we also suggest the biosynthetic of
Ag-nanoparticles to be a suitable candidate for optoe-
lectronic devices and sensors.
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BiocuHTe3 HaHOYaCTHHOK cpilJia, eKCTparoBaHmXx i3 3acrocyBanusim Proteus
[[Tamepan . C.l, Cesrin C. A.z, Aapa X. c?

1S’HiBepCI/ITeT M. Koiia, 6-p 1. Mittepana, M. Koita, Ipak;
? Menuunuii yrisepcuter im. Xoyiepa, By 100 M, 178, m. Ep6in, Ipax

AHoTanisi. 3arporoHoBaHe IOCIIHKEHHS CIIPSIMOBaHE Ha OI[IHIOBaHHS HAIIITHUX 1 €KOJOTIYHUX METOIB CHHTE3Y
METaJeBUX HAHOYACTHUHOK, IO TO3BOJIMIN 3pOOUTH 3HAYHUI KPOK y cepi 3aCTOCYBaHHSA HAHOTEXHOJOTiH. OpHie0 3
aNbTepHATUB I JOCSITHEHHS IOCTABJICHOI I1i€i METH € BUKOPHCTAHHS INPUPOIHHX METOMIB, 3aKpeMa 0i0J0riyHOTro
niaxony. Y poOoTi po3risagaeTbes 610CHHTE3 METaJIeBUX HAHOYACTUHOK 3 BUKOPHCTaHHAM eKCTpakTy Proteus. [Ipu
IFOMY METaJIeBi HAHOYACTWHKH YCIIIIHO CHHTE3YBAJIHCh 3a JOIOMOTOI0 BIiJHOBICHHS Cynbdary cpibma, o
eKCTparyeThes KiliTkamu Oaktepii Proteus. TwuMm He MeHIN, MO3aKIITHHHE CEPEAOBHINE Ji€ SK BITHOBHHK JUIS
NIepEeTBOPEHHS 10HIB Ccpibia 3 HOro BOJHOTO PO3YHMHY, i CHHTE3 BiJOYBaeThCS BIPOROBXK 2 rox. 3 iHmoOro OOKy,
CKaHyI04a eJIeKTPOHHAa MIKpPOCKOMis, IO omucye Mopdoiorito moBepxHi Oiopenykiii HAaHOYACTHHOK Cpibia,
MIPOAEMOHCTPYBaJIa, 0 y Mporeci 610CHHTE3y yTBOPIOETHCS cheprudHa popma, a YaCTUHKH B OCHOBHOMY KpYTJIOi Ta
HempaBWiIbHOT (GopMH, BUANMI B yIbTPadioIETOBOMY CIIEKTPI YACTHHKU TMPOSBIAIOTH MK MPH JOBKUHI XBHIb
423 HM, IO BIANOBiA€ IUIA3MOHY HAaHOYACTHHOK Cpibia, a peHTreHorpadiyHa KapTHHa MoKasaia, o Bei HiKH Oyiu
BU3HAYEHBI FeKCaroHaJIbHOK (a30io cynabdbiaa nuHKy. He3Bakaroun Ha Iie, BU3HaUeHO eHeprito 2,93 eB, a Takox
3aIpPOIIOHOBAHO CHIIFHE PEHTI€HIBChKE BUIIPOMIHIOBAHHS ISl KPUCTANIIYHOI (pa3u. Y pe3yibTati 3po0JIeHO BUCHOBOK,
110 MPOBEAEHE AOCIIIKEHHS MiATBEPIUKYE TOH (akT, 0 OiOCHHTE3 METaJeBUX HAHOYACTHHOK J03BOJISE 3aO0IrTH
HETaTHBHOTO BIUTUBY (i3MYHHX 1 XIMIYHHAX MPOILECIB , 10 BiOyBalOTHCS y 3aC00aX MEAUIHOTO 3aCTOCYBAHHS.

Kiouosi cioBa: 6annran, Proteus, 6iopeaykiis, MeTalieBa HAHOYACTHHKA.

Journal of Engineering Sciences, Volume 6, Issue 2 (2019), pp. C 1-C 5 (OF]



	1 Introduction
	2 Literature Review
	3 Research Methodology
	3.1 Proteus sp.
	3.2 Experiments

	4 Results
	5 Conclusions
	References

