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Abstract

The current study paid a good attention to the biosynthesis of Gold
Nanoparticles (GNPs). A number of samples were collected from
different environments, which included waters of hot springs water, fresh

water, a mixed of water and soil, and soil samples from the period

7/12/2019 to 26/1/2021.

After adding tetrachloroauric acid trihydrate, the results showed a
clear variation in the color change, ranging from no color change to light
and dark violet, blue, light and dark wine red, gray and formation of black

precipitate.

The bacteria species were isolated and identified morphologically
after modifying the mineral medium then their diagnosis was molecularly
confirmed using 16STRNA gene. The results of the molecular diagnosis
of the samples W1, W4, M1, S1, and S2 showed that they are
corresponded with the bacteria species Planococcus sp., Mesobacillus
foraminis, Lysinibacillus sphaericus, Bacillus cereus and Lysinibacillus
mangiferihumi respectively, with identical percentage ranged between
99.30-99.88% with the similar standard isolates registered in the Gen
Bank—NCBI and all samples were recorded in the Gen Bank.

The relationship between the five isolates was studied in terms of
evolution and development depending on the results of the analysis of the

nitrogenous bases.

The results showed that there was a consistency of 99% between
Lysinibacillus ~ sphaericus  strain  ShAm-80 and Lysinibacillus
mangiferihumi strain ShAm-66. Also Planococcus sp. Strain ShAm-1
was identical with percentage of 93% with the both previous genus, were
there was correspondence percentage of 90% between the three previous

genus and Bacillus cereus strain ShAm-56 and Mesobacillus foraminis

A



strain ShAm98, and the last two genus showed a similarity of 90% with

each other.

The study involved investigating the ability of bacterial isolates to
synthesize gold nanoparticles depending on chromatic detection, which

showed colors ranging from wine red to light red, red violet and violet.

To prove the existence of gold nanoparticles, particularly the crystal
ones. The X-ray diffraction technique was used. This technique showed
the best production of aggregated gold nanoparticles at the plan (111) for

all the isolates.

Additionally, the Atomic Force Microscope (AFM) technique was
employed to identify the sizes of nanoparticles, their percentage,
distribution and to know the nanosurface smoothness. This technique
demonstrated particles of various sizes that ranged between 20 to 210
nanometer, which distributed with different percentages for the five
isolates, on other hand, the particles manifested a range of 2.1-5.6

nanometers as values of nanosurface smoothness.

Biosynthesized gold nanoparticles have been characterized using
several techniques including: Scanning Electron Microscope (SEM),
Transmission Electron Microscope (TEM) and Light Microscope.
Furthermore, the Fluorescent Microscope was used for the first time in
this process and it showed a high efficiency compared to the three

microscopes mentioned above.
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