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Abstract
The first part of the study aimed to find out the effects of the magnetic

field (400 mT) for different periods of time (0 « 30 < 60 < 90 ¢« 120 « 150)

minutes in the ratio of seed germination and seedling growth of Nigella sativa.
Also, the effects of the magnetic field on development and growth of callus and
some different biochemical indicators in the callus were investigated as well as
the content of important nutrients. Furthermore, the effect of the magnetic field
on the rate of accumulation of the midical compound thymol in the tissues of
callus cultures using the technique of high-performance liquid chromatography

(HPLC) was inspected.

The current study succeeded in proving the catalytic role of the magnetic
field in stimulating seed germination and seedling growth, with a germination
rate reaching 96% at an exposure period of 90 minutes compared to the standard
sample. The average length of stems and roots for seedlings were (9.5, 7.5 cm),
respectively for the same exposure period of 90 minutes. Moreover, an
increasing in the rate of callus initiation was observed where the highest rate of
initiation reached 99% when exposing explants of Nigella sativa seedlings to the

magnetic field for 30 minutes.

The results showed a remarkable success of the magnetic field in increasing
the studied biochemical indicators of callus in which the callus recorded the
highest growth by 99.2% and the highest fresh weight of 5.3 g when exposed to
the magnetic field for 90 minutes. The results also revealed that the magnetic
field has a clear role in raising the vitality of the callus and the amount of protein
and dissolved sugars to reach their highest levels (95%, 25 mg/g, 122 mg/g),

respectively in the callus exposed to the magnetic field for 90 minutes .

The effects of the magnetic field on the antioxidant system in the callus
cultures was evident, as the reason for the high content of proline and the

enzymes catalase CAT and peroxidase POD in conjunction with increasing the
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exposure period to the magnetic field to 150 minutes to reach the highest
concentration of proline (11 pg /g) and the highest enzymatic activity of catalase
and peroxidase (0.749 and 0.590 units/mL), respectively after 5 days and ( 0.950
and 0.739 units/mL ) after 25 days exposure .

The magnetic field had a variable effects on the availability of some
nutrients in the callus culture i.e., the concentrations of Zn, Mg, Mn, K and Na
increased with increasing exposure to the magnetic field recording the highest
concentration at an exposure period of 90 minutes. However, the concentrations

of Fe and Cu decreased from the standard sample when exposed to the magnetic

field.

The magnetic field did not cause a significant change in the accumulation
of thymol in the first-age of callus culture, as its concentration began to decrease
when exposed to the magnetic field compared to standard callus culture (not

exposed to the magnetic field)where the concentration of thymol reached

(5.51862 mg/mL) .

The second part of the current study included an extensive work protocol
which up to our search and knowledge it invistigated for the first time globally.
This protocol was concerned with the green synthesis of silver nanoparticles
(AgNPs) from Nigella sativa (standard and magnetic field-exposed and
suspended cultures) callus cultures in which the work included investigating the
susceptibility of standard and magnetic field-exposed cultures of callus and

cellular suspension cultures on the synthesis of silver nanoparticles.

The results confirmed the success of the process of green manufacturing
AgNPs from Nigella sativa callus by several tests; including the color change in
the reaction solution from colorless to brown and reddish-brown as a result of
the reduction of Ag ions in the extract after addition of AgNO3 solution in a a

volumetric ratio (1:1 v/v).



UV-Vis spectroscopy was used to initially prove the existence of AgNPs ,
which showed an absorption peak ranging between (400-440 Nm) caused by the

phenomenon of Surface Plasmon Resonance (SPR) of AgNPs.

In order to characterize AgNPs synthesised in different culturs, Scanning
Electron Microscopy (SEM) was used to determine the shape and size of
AgNPs, as this technique showed nanoparticle objects ranging from (18.341 -
40.932) nm for standard extracts and (22.585-42.2) nm for callus extracts
exposed to the magnetic field and (17.261 - 29.13) nm for suspended cultures

extracts .

In addition, Energy Dispersive X-ray Spectroscopy (EDX) was used to find
out the % of AgNPs synthesised from different cultures where the results proved
the success of producing AgNPs in different proportions depending on the type
of tissue cultures used and the difference in the pH value of the extracts, as the
highest % of AgNPs production reached 4.46% in suspended cultures extracts
from pH 12, followed by standard callus extracts, which reached 4.12% at pH 12
and finally the extracts of callus exposed to the magnetic field, where the highest
% of Ag production reached 3.84% at pH 12 .

The third part of this study included the demonstration of the effects of

AgNPs prepared biologically (from standard callus cultures, cultures exposed to

the magnetic field and cell suspension cultures) and with different degrees of

acidity dependeing on bacterial growth of 2 types of negative and positive
bacteria for Gram dye (E. coli and Staph. oreus), respectively, and comparing
the inhibitory ability with aqueous extracts alone, and antibiotic CTX in terms of

measuring the diameter of inhibition and by the method of disc diffusion.

AgNPs proved their effectiveness in inhibiting the growth of bacteria in
both types, as the inhibition zone ranged (12— 35 mm) depending on the type of
extract and the degree of acidity pH applied to the extract, and this inhibitory
effectiveness represents one of the most important medicinal properties of
AgNPs
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