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Abstract

Jatropha curcas L. 1s characterized by its high oil content and ability
to grow in different conditions. It is also an important medicinal plant, as
its leaves have been used to treat many diseases. They contain a group of
active compounds, including phenols. It also plays an important role in
achieving sustainable development by being a source of biofuel,
contributing to combating desertification, and improving soil fertility.
The present study aimed to develop an effective tissue culture method
for Jatropha and successfully achieved its initial objective by stimulating
the formation of callus from explants (cotyledons, true leaves, and
embryonic peduncles) on Murashige and Skoog (MS) medium
supplemented with overlapping concentrations of 6-Benzyladenine (BA)
and Naphthaleneacetic Acid (NAA). The medium containing 0.5 mg L
of each of BA and NAA was superior in the highest rate for the used
explants compared to other interventions. The study demonstrated the
efficacy of callus propagation of explants in liquid media supplemented
with M-shaped filter paper, representing a substantial progression in
addressing challenges linked to callus development in agar-based
systems. One of the important aspects of the current study was the
regeneration of the callus in a single stage from the embryonic peduncle
in liquid media with different concentrations of BA. The successful
establishment of these branches to solid media and their rooting. In terms
of rooting time and number of roots, the medium containing 0.5 mg L'
NAA outperformed other media that were formed. Although
acclimatization is difficult, this study contributed to solving the callus
differentiation problem of this important plant species.

The results achieved in the second axis of this study enhanced the
tolerance of Jatropha callus from three explants to the abiotic stress
factors used (sucrose, sodium chloride, tyrosine, sorbitol, zinc oxide
nanoparticles) at their different concentrations and their effect on the
values of the studied callus characteristics (Callus structure, fresh weight
estimation, chlorophyll and carotene estimation, anthocyanin estimation,
proline amino acid estimation, protein content estimation) and fatty acid
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Linoleic acid <Linolenic acid) were separated from them and
characterized by Gas Chromatography (GC). The presented results
showed that the values of callus characteristics of the three explants
varied with all treatments. Palmitoleic acid was superior in all parameters

for the callus types used at different concentrations.

A particularly noteworthy result achieved in this study was the
superiority of the fatty acid Oleic acid from true leaves callus in the
treatments (6 g L' sodium chloride, 60 mg L™ tyrosine, 10 and 30 g L!
sorbitol) at a high concentration (6.105, 5.445, 4.177, 6.439) mg L'
respectively and with a retention time of (17.087, 16.047, 16.557, 16.567)
minutes respectively compared with the fatty acid present in the seeds at a
concentration of (4.118) mg L' and with a retention time of (15.833)

minutes.

Additionally, in the third axis of this study, some notable findings were
achieved in concentration, and the effectiveness of phenolic compounds
varied (Pyrogallol, Gallic acid, Rutin, Kaempferol, Vanillic acid, Caffeic
acid, Cinnamic acid, Catechol, 4-hydroxy benzoic acid, Qurctin,
Cinnamaldehyde, Eugenol, Lignans, Chlorogenic). The three explants
were separated from the crude ethanolic and phenolic extract of callus
and characterized by high-performance liquid chromatography (HPLC)
against diverse bacterial pathogens of humans and plants (Bacillus
cereus, Staphylococcus aureus, Salmonella typhimurium, Klebsiella
pneumoniae, Proteus mirabilis, FEscherichia coli, Agrobacterium
rhizogenes ATCC 13332, A. rhizogenes ATCC 25818, A. tumefaciens, A.
rhizogenes 15834). The phenolic extract of embryonic peduncle callus
was superior against the human pathogenic bacterium K. pneumoniae
with a diameter of 30 mm of inhibition zone, Also against the plant
pathogenic bacterium A. tumefaciens with a diameter of 29 mm of
inhibition zone.. The phenolic compound 4-hydroxy benzoic acid
appeared in the highest concentration in both the crude and phenolic
extracts in the callus of three parts.
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