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Abstract: In this work CdTe was synthesised at low temperature in an aqueous medium using
mercaptopropionic acid (MPA) as capping agent in the absence of inert atomosphere. The
optical studies demonstrated the formation of CdTe nanoparticles (NPs). Scanning electron
microscope  revealed the  presence of CdTe NPs. Antimicrobial activity was also tested against
the gram positive bacteria  Escherichia coil and Klebsiella Pneumoniae as well as gram positive
bacteria Bacillus subtilis, salmonella typhi and the effect was more pronounced with gram
negative bacteria.
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Introduction:

Nanotechnology is becoming an area of increasing research, considerable attention has been paid for II-
VI semiconductor nanoparticles over the past decade(1-6). Among various II-VI semiconductor nanoparticles,
CdTe is extensively used because of strong fluorescence, high absorption coefficient, ideal band gap, low cost,
easy preparation and greater stability. CdTe has been focussed in numerous field owing to its potential
applications in photovoltaics, optoelectronics devices, photo detectors, photo chemical cells (7-11). CdTe NPs
can also be used as fluorescent tags, biomarker, bio imaging, and drug delivery systems in target regions (12-
14).  Chemical  approaches  are  the  best  popular  method  for  the  production  of  CdTe  NPs  .CdTe  NPs  show
excellent physical and chemical properties and may vary based on size, shape, distribution, morphology and
environment (15).  In this article we report on the aqueous synthesis of MPA capped CdTe NPs under normal
atmosphere and utility of CdTe NPs in biological applications. Our studies explore the influence of CdTe NPs
on Gram positive and Gram negative bacteria.

Experimental Procedure:

CdTe Capped with MPA Nanoparticles

Cadmium Choloride of 0.1g was dissolved in 50 ml of demineralised water for 30 minutes under
magnetic stirring. Add 0.2g of trisodium citrate dehydrate in the mixture. After 30 minutes 0.5 ml of MPA is
added gradually and the PH level of the solution was readjusted to 7.5 using NaOH, then 0.25g of NaHTe and
0.5g of Sodium borohydride was added successively in the solution. The mixture was refluxed at 90˚C and
stirred vigorously for several hours. The obtained colloidal solution was washed repeatedly with ethanol and
centrifuged at 5000 rpm.
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Figure (1)

Antibacterial assay:

The  antibacterial  activities  of  the  Gram  positive  and  gram  negative  bacteria  using  CdTe  QDs  were
determined using the agar well diffusion method. 250ml of sterilized Muller Hinton agar (MHA) was poured
into petri plates and allowed to solidify four bacterial test cultures were inoculated by the aseptic swabbing
plate method. Then, with the help of a sterile cork borer, wells were cut measuring 0.9cm in diameter. About
0.25μl, 50μl, 75μl, 100μl of CdTe QDs were carefully dispersed into the bored holes for the test samples. 100μl
of deionized water was placed in the center as a control. The plates were incubated at room temperature for 24
hours. The presence of Zone of inhibition around each well was indicative of antibacterial activity.

Result and discussion:

UV-Visible spectrum
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Figure (2)

The above synthesized MPA capped CdTe nanoparticles were carried out by UV –Visible absorption
studies. The figure (2) depicts the absorption spectra of Nanoparticles for different refluxing time. The
absorption was found in the range of 430 nm to 564 nm. The peak wavelength of the sample B, refluxed at 4 hr
was 454nm.The peak was shifted to 516nm for the sample C and D, refluxed at 16 hr and 25 hr.This increase in
wavelength is due to an increase in the nucleation of particles. The bandgap was calculated as 2.4ev, which was
greater than the bulk CdTe(1.5ev) .This reveals the reduction of grain size.
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Photoluminescence Studies:
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Figure (3)

The Photoluminescence Spectrum of the MPA capped CdTe sample was examined. The figure (3)
shows the maximum Photoluminescence intensity in the wavelength range of 510nm-679nm.There is a weak
deep trap emission over the wavelength of 510nm – 679nm.This may be due to the non radiative decay of
trapped electrons or holes. The trapped electrons are the surface atoms of the NPs and they differ from the bulk.

Scanning Electron Microscope:

Figure (4)

Figure (4) shows the SEM image of MPA capped CdTe NPs. The surface morphology of as prepared sample
with different grain sizes was observed.

Fluorescence:

Figure (5)
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Figure  (5)  reveals  the  Presence  of  Fluorescence  in  the  MPA  capped  CdTe  nanoparticles.  The
fluorescence intensity was enhanced depending on the size of the CdTe nanoparticles under the excitation of
UV light.

Antimicrobial activity Results:

The antimicrobial Properties of as synthesized CdTe Nanoparticles at different concentrations were
investigated using Gram Negative bacteria  (Escherichia coli  and Kleibsella  Pneumoniae)  as  well  as  the Gram
Positive bacteria (Bacillus subtillis, Salmonella Typhi) as Test Organism. The Bacterial Effect of CdTe
Nanoparticles was determined by measuring the diameter of the inhibition Zone in Gel diffusion tests. Bacterial
sensitivity was found to vary depending on the concentration and the microbial species. Gel diffusion tests
revealed greater effectiveness of about 15 mm inhibition zone  in the MPA capped CdTe Nanoparticles  with
Gram negative bacteria, particularly in Escherichia coli compared to other Test organisms.  Escherichia coli
exhibited maximum susceptibility to MPA capped CdTe Nanoparticles at 100μl concentration. As the
concentration of MPA capped CdTe Nanoparticles increases, the inhibition Zone Range was found to be
increased by 0.5mm approximately in all the samples. The difference in sensitivity can be attributed due to the
differences in their cell membrane structure which interfers with CdTe Nano particles binding, leading to
Reactive Oxygen Species (ROS) generation or the direct oxidation of cell lipids and proteins.

Table: I Antimicrobial activity of various bacteria using different concentrations of CdTe Nanoparticles.

Zone of inhibition (mm)S.No Selected clinical
pathogens 25μl 50μl 75μl 100μl

1 Bacillus subtillis 12 12.5 13 13.5
2 Escherichia coli 13 14 14.5 15
3 Salmonella typhi 10 11 12 14
4 Klebsiella

pneumoniae
11 12 13 15

Figure (6)

Conclusion:

Aqueous  MPA  capped  CdTe  NPs  could  be  successfully  synthesized  at  low  temperature.  The  surface
morphology was recorded using SEM. Particle size was in the range of 50-70 nm. The Photoluminescence
spectra showed the possibility of disorder. Fluorescence spectra confirmed the usage of CdTe as Fluorescent
labels. The inhibition zone range indicated that Gram negative bacteria achieved highest antimicrobial activity
than gram positive bacteria. This CdTe NPs resist Microorganisms Strongly.
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