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Coli and Pseudomonas Aeruginosa
Gram-Negative Bacteria by Using
Disc-Diffusion Bioassay
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1. Introduction

Zinc Selenide (ZnSe) nanoparticles are [1-1V
semiconductors owing a direct bulk band gap energy
(~2.72 eV) and beneficial in several applications such
as lighting technology of LEDs, solar cells, sensors
and biological applications. Several preparation
methods such as  sol-gel, co-precipitation,
sonochemical, hydrothermal methods have been
introduced to synthesis of ZnSe nanoparticles.
Recently, aqueous microwave-assisted method which
employs the microwave irradiation (MWIR) as up to
down mechanism, is an eco-friendly synthesis
method, rapid, and tunable to narrow size distribution.
The present work aims to synthesis the ZnSe
nanoparticles by aqueous method at pHs of 8, 10.2,
11.2 and 12.2 and investigate their growth by
microwave irradiation at the times of 0 and 6 minutes;
also, to detect and discuss their antibacterial potential.
Antibacterial properties of nanoparticles were
investigated by using disc diffusion method (in solid
Muller-Hinton-Agar culture) against the Escherichia
coli and Pseudomonas aeruginosa gram-negative
bacteria in the loading volume of 140 pL of
nanoparticles.

2. Experimental procedure
To synthesis ZnSe NCs by aqueous method, at first,

Se ions source is prepared from the reaction between
NaBH4 and Selenium powder. Besides, zinc acetate
was dissolved in 150 ml of DI water and solution of
Zn ions source is prepared. At this stage, thioglycolic
acid (TGA) and NaOH solutions are used as capping
agent and pH regulator, respectively. Finally, Zn ions
source solution is added (injected) drop by drop to Se
ions source, and so the zinc selenide nanoparticles are
fabricated. Next, in order to detect the antibacterial
activity of ZnSe nanoparticles, Agar disc-diffusion
bio-assay is employed. In Agar disc-diffusion method,
to provide the solid culture, 4.2 g Mueller-Hinton-

Broth powder (MHB) with 3g of agar powder have
been dissolved in 200 ml of DI water; the obtained
solution was poured on the same petri-dishes at same
volumes. then, petri-dishes containing agar plates are
swabbed with a standardized inoculum of the test
bacteria of E. coli and P. aureginosa. Then, Wattman
filter paper discs feed with the desired volume (140
uL) of nanomaterial samples (ZnSe nanoparticles
fabricated at pH’s of 8.0, 10.2, 11.2 and 12.2) as
antibacterial candidates, are added on the agar surface.
Generally, antibacterial agent can penetrates into the
agar and inhibits spread and growth of the test
bacteria, resulting to a zone of inhabitation and
probably bactericidal effect with an obvious diameter;
then the diameters of inhibition zones are measured
and discussed. Inoculated petri-dishes were incubated
at 37 °C for 18 h. After incubation, the diameter of
inhibition zones around the discs were measured in
millimeter scale. Nanomaterial samples were tested
three times and the results were averaged. Finally, the
effect of pH of soultions containing ZnSe
nanoparticles on the diameter of inhibition zone was
investigated.

3. Results

In the present research, ZnSe nanoparticles were
synthesized by aqueous method at pHs of 8, 10.2, 11.2
and 12.2 and were grown by microwave irradiation at
the times of 0 and 6 minutes. Antibacterial properties
of these nanoparticles have been carried out by using
disc diffusion method (in solid Muller-Hinton-Agar
culture) against the Escherichia coli and Pseudomonas
aeruginosa gram-negative bacteria in the loading
volume of 140 pL of nanoparticles.

As shown in Figs. 1 and 2, by increasing the
radiation time from O to 6 min, bacterial growth
inhibition zone increased for Pseudomonas aeruginosa
bacteria in compare with Escherichia coli bacteria; the
highest antibacterial activity is devoted to the cases of
pH=10.2 and 11.2, and these samples can be
introduced as new agents in the field of nano-
biotechnology applications.

4. Conclusions

Results of antibacterial tests on the ZnSe nanoparticles
synthesized at pHs of 8, 10.2, 11.2 and 12.2 under the
MWIR times of 0 and 6 min showed that by
increasing the radiation time from 0 to 6 min, bacterial
growth inhibition zone increased for Pseudomonas
aeruginosa bacteria in compare with Escherichia coli
bacteria; the highest antibacterial activity is devoted to
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the cases of pH=10.2 and 11.2, and these samples can (A)
be introduced as new agents in the field of nano-
biotechnology applications.
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Figure. 1. Antibacterial sensitivity comparative plot of
nanoparticles grown at pH= 8, 10.2, 11.2 and 12.2 for
140 pl nanoparticle loading volume against E. coli, (A)
for MWIR time = 0 min and , (B) for for MWIR time =
6 min.
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