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Abstract: The use of Alliums by humans has a long history that can be traced back to the Egyptians. Olympic
athletes were fed Alliums to improve performance in track and field events and Europeans have treated blood
clots in horses for centuries with Alliums. In the present investigation, we use the onion extract for the
synthesis of nanoparticles and examined the extracts for against the pathogenic bacteria such as Bacillus
subtilis, Klebsiella pneumonea, E.coli, Bacillus enterobacter and fungai such as Aspergillus niger,
Aspergillus terres, Aspergillus flavus and Aspergillus ochraceus. From the experiment it was found that the
biologically synthesized nanoparticles by using onion have a significant antibacterial and antifungal activity.
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INTRODUCTION environmental and biological risks. Since noble metal

Silver nanoparticles are important materials that have contact [11], there is a growing need to develop
been studied extensively. They can be synthesized by environmentally friendly processes for nanoparticle
several physical, chemical and biological methods [1]. synthesis that do not use toxic chemicals. Biological
Such nanoparticles possess unique electrical, optical as methods  of  nanoparticle  synthesis using
well as biological properties and are thus applied in microorganisms, enzymes [12], fungus [13] and plant
catalysis, biosensing, imaging, drug delivery, nanodevice extracts have been suggested as possible ecofriendly
fabrication and in medicine [2]. Green synthesis provides alternatives to chemical and physical methods. Sometimes
advancement over chemical and physical method as it is the synthesis of nanoparticles using plants or parts of
cost effective, environment friendly, easily scaled up for plants can prove advantageous over other biological
large scale synthesis and in this method there is no need processes.
to use high pressure, energy, temperature and toxic
chemicals [3]. Among different nanomaterials, silver MATERIALS AND METHODS
nanoparticles (AgNPs) are most commercialized and its
application ranges from antimicrobial [4] biomedical [5], In the present study, the aqueous and silver
insecticidal [6], agriculture [7], biosensor [8] and water synthesized nanoparticles extract of onion, Allium cepa
purification [9] to name a few. Many techniques of were used against the different species of bacteria and
synthesizing silver nanoparticles, such as chemical fungus
reduction of silver ions in aqueous solutions with or
without stabilizing agents, thermal decomposition in Silver Nitrate Preparation: Silver nitrate was used as
organic solvents, chemical reduction and photoreduction precursor for the synthesis of silver nanoparticles.
in reverse micelles and radiation chemical reduction [10] Analytical grade, silver nitrate (AgNO3) was prepared for
have been reported in the literature. Most of these 16.96 mg of silver nitrate was carefully weighed and
methods are extremely expensive and also involve the use dissolved in 90 ml of Milli-Q-water. This aqueous Silver
of toxic, hazardous chemicals, which may pose potential nitrate solution was always prepared fresh.

nanoparticles are widely applied to areas of human
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Preparation of Plant Extract: The freshly harvested Scanning Electron Microscopy: A drop of aqueous
onions were washed thoroughly in tap water, dried with solution containing purified silver nanomaterials obtained
paper towel and shade-dried at room temperature after repetitive centrifugation was placed on the carbon
(35±1°C). These dried onion were powdered mechanically coated copper grids and dried under infrared lamp for
using electrical mixer. characterization  of  their morphology using FEI Quanta

200 Scanning Electron Microscope at accelerating voltage
Synthesis  of  Silver  Nanoparticles:  Aqueous  solution of 20 Kev. 
(1 mM) of silver nitrate (AgNO3) was prepared in 250 mL
Erlenmeyer flasks and onion extract was added for RESULTS
reduction into Ag+ ions for each type of onion extract.
The composite mixture was then kept on turntable of the The synthesized Ag nanoparticles were confirmed by
microwave oven for complete bioreduction at a power of visible observation. The colour change was noticed in the
300 W for 4 min discontinuously to prevent an increase of onion extracts when incubated with AgNO  solution due
pressure. In the mean time, the colour change of the to bioreduction.
mixture from faint light to yellowish brown to reddish
brown  to  colloidal brown was monitored periodically
(time and colour change were recorded along with
periodic sampling and scanning by UV-visible
spectrophotometry) for maximum 30 min. This was
separately  performed  with  each  type of plant extract.
The reactions were carried out in darkness at room
temperature. Suitable controls were maintained all through
the conduction of experiments. Complete reduction of
AgNO3 to Ag+ ions was confirmed by the change in UV-Vis Spectra Analysis: The UV-Vis absorption
colour from colourless to colloidal brown. After spectrum of silver nanoparticles in the presence of Onion
irradiation, the dilute colloidal solution was cooled to extract as the peak maxima in 440.00 nm. This is
room temperature and kept aside for 24 h for complete characteristic to silver nanoparticles and the broading
bioreduction and saturation denoted by UV-visible peak indicated that the synthesized nanoparticles were
spectrophotometric scanning. Then, the colloidal mixture polydispersed.
was sealed and stored properly for future use. The
formation of Ag NPs was furthermore confirmed by XRD Analysis: The synthesized Ag nanoparticles using
spectrophotometric analysis [14]. onion extract was further confirmed by the characteristic

Chracterization of Synthesized Silver Nanoparticles 
UV – Visible Spectral Analysis: The bio-reduction of
silver ions to silver was monitored by measuring the UV-
Vis spectrum of the reaction mixture.

X-Ray Diffraction Analysis: To determine the nature and
size of the synthesized Ag NPs, X-ray diffraction (XRD)
was performed.

Fourier Transform Infrared: Dried powder of the Ag NPs
was subjected to analyze the presence of possible
functional groups for the reduction of Ag+ ions resulting
in formation of Ag NPs using Fourier transform infrared SEM Analysis: SEM images provided the information
(FTIR) spectroscopy (schimadzu, Japan). FT-IR spectra about the morphology and size of the biosynthesized
were recorded at 1 cm  resolution. silver nanoparticles.1

3

peaks observed in XRD image.
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FTIR Analysis: FTIR has become an important tool
understanding the involvement of functional groups in
interactions between metal particles and biomolecules.
The synthesized silver nanoparticles were confirmed by
changes that occurred in the FTIR spectra after synthesis.

Fig. FTIR spectra of onion extract (A) and silver
nanoparticles (B).

Antibacterial Activity: The antibacterial activity of silver
nanoparticles is reported to a large extent. The silver
nanoparticles obtained from Allium cepa also show
antibacterial activity against Bacillus sp., Escherichia
coli, Klebsiellasp.and Streptococcus sp. Klebsiella pneumoniae

Bacillus subtilis
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E. coli

Bacillus streptococcus Aspergillus flavus

Antibacterial activity against selective bacterial strains

Antifungal Activity: The antifungal activity of silver
nanoparticles was observed in the present against the
selected strains of fungus. The concentration of AgNO3

extract were taken as 25µl, 50 µl and 100 µl and it was
found to have zone of inhibition against different species
of fungus.

Aspergillus niger Several investigators have observed antibacterial activity

Aspergillus terres

Aspergillus ochraceus

DISCUSSION

The present study provides the evident that the
nanoparticle synthesized onion extract has the potential
to reduce silver nitrate ions into silver nanoparticles.
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of garlic extracts and have attributed this activity to diallyl synthesized using Euphorbia hirta against
sulfide, unstable sulfur in alkyl polysulfides, a Anopheles stephensi Liston (Diptera: Culicidae).
bacteriophage, acrolein or some similar unsaturated Parasitol. Res., 111: 997-1006.
aldehyde and recently to a chemically undefined group of 7. Torney, F., 2009. Nanoparticle mediated plant
substances designated as phytoncides, however, the transformation, Emerging technologies in plant
antibacterial principle of Allium sativum, allicin, was first science research, Interdepartmental Plant Physiology,
isolated, characterized and its physical properties and Major Fall Seminar Series. Phys., pp: 696.
antibacterial action [15]. A literature investigation showed 8. Kirubaharan, C.J., D. Kalpana, Y.S. Lee, A.R. Kim and
that Allium sativum, the common garlic, has been D.J. Yoo, 2012. Biomediated silver nanoparticles for
endowed with therapeutic virtues both in legend and in the highly selective copper (II) ion sensor
the scientific literature and most of the claims have been applications. Ind. Eng. Chem. Res., 51: 7441-7446.
poorly substantiated, until recently [16]. The mechanism 9. Pradeep, T. and P. Jain, 2005. Potential of silver
for the antimicrobial action of silver ions is not properly nanoparticle-coated poly urethane foam as an
understood however, the effect of silver ions on bacteria antibacterial   water    filter.     Biotechnol.   Bioeng.,
can be observed by the structural and morphological 90: 59-63.
changes. It is suggested that when DNA molecules are in 10. Henglein, A., 2001. Reduction of Ag(CN)  on Silver
relaxed state the replication of DNA can be effectively and  Platinum  Colloidal  Nanoparticles”,   Langmuir,
conducted. But when he DNA is in condensed form it 17: 2329-2333.
loses its replication ability hence, when the silver ions 11. Jae, Y.S. and S.K. Beom, 2009. Rapid Biological
penetrate inside the bacterial cell the DNA molecule turns Synthesis of Silver Nanoparticles Using Plant Leaf
into condensed form and loses its replication ability Extracts, Bioprocess Biosyst. Eng., 32: 79-84.
leading to cell death. Also, it has been reported that 12. Willner, I., R. Baron and B. Willner, 2006. Growing
heavy metals react with proteins by getting attached with Metal  Nanoparticles  by  Enzymes,  J.  Adv. Mater.,
the thiol group and the proteins get inactivated. 18: 1109-1120.
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