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Summary

The present investigation detect the efficiency of nanoparticles of zinc
oxide(ZnO-NPs) in germination of flax Linum usitatissimum L. grown seeds
planted on the surface of Murashige and Skoog solid medium supplemented
with 25, 50, 100, 150, 200ug/ml of those particles as growth stimulants. The
results elucidated the positive role of these nanoparticles in stimulating early
germination as well as physiological and morphological changes in seedlings
growth. The data showed superiority of concentration 50 pg/ml in increasing
seed germination, which reached 100% after 5 days compared with MS medium
alone (control) that encouraged germination by 78% after 7 days. The average
length of roots and vegetative growth of 8 and 10 cm, respectively after 15 days
morover the seqential cell divisions encouroged an increase in their protein

content (2 mg/g) after 15 days of growth.

The study was able to initiate callus from the explants of subcotyloid stems
of flax (Linum usitatissimum L.) seedlings on agar solidified MS medium
containing 1.0 mg/l of each (NAA) Naphthaleneacetic acid and BA(Benzyl
adenine). Addition of zinc oxide nanoparticles led to increase the stimulation of
its initiated, an growth and support the concentration (50 pg/ml) which reached
its initiate ratio to 98% and fresh weight of 8.3 g after 40 days of
growth,accompined with an increase of the synthesis of cell bimolecular content
is represented by an increase in the protein content of callus cells which reached
to 2.1 mg/g after 20 days of growth. The study clarified the characteristic
potential of zinc oxide nanoparticles which added alone to the medium as
growth stimulators that could be used as a growth enhancer added to the callus
growth medium. Also, results showed a high rate initiation reached 100% in the
presence a of 50 ug/ml of zinc oxide nanoparticles in the medium compared to
the presence of growth regulators, and in this medium founded clear growth to
callus superior to the opposite in the prescence of plant growth regulators in the

medium recorded 10 gm with protein content 2.86 mg / gm..



The study utilized scanning electron microscopy to demonstrate flax callus
and seedlings uptake of this nanoparticles and accumulate, as well as the ability
of single cells to treat with these nanoparticles. The seedlings and callus tissues
explained the capablity attracting these nanoparticles, through Scanning
Electron Microscope test (SEM) of these tissues. The zinc oxide nanoparticles
added to MS medium at a concentration of 50 pg/ml appeared polarized on the
surfaces of seedling tissue cells and its callus which not found on the surfaces of

the control tissues.

With the sociated of a production characteristic of lignan represented by
SDG with Linum usitatissimum L. as a secondary metabolites were estimated in
different tissues by high performance liquid chromatography techniques
(HPLC). The readings of the incubation time and the curve area showed that the
flax seedling tissues increased by containing 92.1 ug/ml, which exceeds its
concentration in the sample of seedlings grown on MS which was 55 ug /ml.
Whereas, the growing callus extract sample was superior to the standard MS
medium supplemented with a concentration of 50 pg/ml with the amount of
lignan obtained,which amounted to 68.8 pg/ml, compared to its quantity
obtained from the growing callus on standard MSO, which amounted to 33.6
ng/ml. The quantity of lignan measured in growing callus extracts samples was
also given on standard MS medium supported by zinc oxide nanoparticulate
concentrations and without growth regulators a clear indication of the distinct
potential of these nanoparticles to stimulate growth to produce high quantities of
lignans without the need for growth promoters represented with plant
stimulators as a used plant growth regulators, the highest quantity of lignan
measured in these samples were 74.1 ug/ml of a callus growing on MSO
medium and prepared with a concentration of 50 pg/ml of zinc oxide

nanoparticles.
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