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Abstract

The present study was succeeded on the biosynthesis of silver
nanoparticles by green method from an aqueous tomato fruits extract mixed with
an aqueous solution of silver nitrate at a limited concentration and dilutions for
each of them and dependent on the color changes as an primary indicator to
form them as well as their identification by detection methods. So the
concentration 2.0 mM of silver nitrate at a dilution of 1:2 gave the clearer colour
indication by appearance of dark orange appears as an indicator of the reduction
of silver present in tomato extract and the formation of silver nanoparticles.
Many techniques used for detect them as ultraviolet-visible spectroscopy that the
concentration 2.0 mM of silver nitrate solution and at the above dilution gave
the best result for detect them by appearance the peak of the curve at the
wavelength of 263nm with an absorbance of 1.8963 nm. Also Fourier Transform
Infrared Spectrometer indicated the presence of active groups at all
concentrations used which responsible for the reduction silver nanoparticles and
enveloped to make them more stability, so the same concentration and dilution
above gave the best result for the active groups band at the H=0O bond reached to

3331 cm™! at spectrum frequency (2500- 3333)cm’.

The current study strive to explain the effect of bio-synthesized silver
nanoparticles on the growth the tissues of clove plant and proved their positive
effect on the germination and growth of seeds and the production of seedlings
characterized by their good growth on Murashire and Skoog solid medium. So
the results of clove seeds cultured on MSO solid medium supplemented with
used concentrations of silver nanoparticles (25, 50, 100, 200 mg/ml) reffered to
an increased their germination comparied to the free medium with the
superiority of the concentration 100 mg/ml of this nanoparticles in stimulating

the germination rate of 95% within 4 days. This study was able to initiate clove
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plant callus from seedlings stems explants grown on standard solid MS
medium,The results showed that the highest rate of callus initiation was on the
standard medium supplemented with a concentration of 200 mg/ml and reached
95%, with an average fresh weight of 9.6 g after 30 days of growth. The
Scanning electron microscope examinations gave a clear picture of the ability of
the seedling tissue cells and callus of the clove plant to uptake bio-synthesized
silver nanoparticles on their surfaces, with a gradient of their density according

to the concentration used.

The oil content of the seedlings and callus of the clove plant was estimated
using the Soxhelt device, and it was found to stimulate an increase in the oil
content of the seedlings growing on the MSO solid medium supplemented with
the concentrations of nanoparticles used in the study compaired with their oil
content when growth on medium free of them and the seedlings growing on the
MSO solid medium prepared with a concentration of 100 mg/ml were given the
highest oil content was 3.07% and the callus growing on the standard MS
medium prepared with the concentrations of nanoparticles used in the study was
also superior in oil content, where the callus grown on the standard MS medium
prepared with a concentration of 200 pg/ml had the highest oil content of
2.42%.0i1l content analysis tests were conducted using GC- MS technology to
detect the active compound Eugenol in the seedling and callus oil, which
revealed the structural formula of the compound and its complete characteristics,
with an area of 2.77% of the seedlings growing the best stimulating seedings
growth medium (100 pug/ml of AgNPs), also the callus growing on solid
standard MS medium prepared with the best callus growth stimulating

concentration of nanoparticles (200 pg/ml) that gave the highest area of 4.54%.

The gene expression activity of the LOC115670268 eugenol synthase 1-

like gene was investigated in seedlings and stems calluse of clove, which is
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responsible for increasing the eugenol oil content, depending on REAL TIME-
Polymerase Chain Reaction, the highest gene expression was in stems callus
grown on standard MS solid medium supplemented with a concentration of 200
ng/ml of silver nanoparticles was 1.33, while the gene expression of seedlings
grown on MSO solid medium supplemented with a concentration of 100 pg/ml

of silver nanoparticles was 1.2
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