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Fig 1) the Ziziphus fruit sampling area from the wild shrubs of Ziziphus nummularia, located in the forest of Zagros
foothills, Poshtpar region, Dashtestan city, Bushehr, Iran.
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Fig 2) the preparation steps of the organic extract from the Ziziphus fruit to identify the chemical compositions by GC-

MS method. The lyophilized Ziziphus fruit (a); Extraction with the triple solvents” methanol: chloroform:
n —hexane (1: 1: 1) (b); the filteration stage of the sample (c); removing the solvent by the vacuum rotary evaporator (d).
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Fig 3) Evaluation of antioxidant activities of the Ziziphus fruit extract and ascorbic acid by DPPH method.
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Fig 4) the calibration curve of the gallic acid as a standard, to measure of the total phenolic compounds of the Ziziphus

fruit extract

lod OS5 SAS W (gl gomn S (on
SISa0l 35S il o jlas GC-MS LT o3 Joslas suS 52 LS 5 A4S Dsail 53
wlherd S5 0V e Sy oge (1)) 2 LSS sy Sl 5,5 K sl oS
5 ops kel Gl S s bana L il ST s S SlS 5 jsas oS 3a 4l
O JKa sl Ol 1wl plawd glasltle 3500 Al 1y 4 ) 55 GC-MS

) osbas GC-MS LT & by o ol S5les 5

Abundance

1.82407)

1.6e+07}

1 4e+07}

1.2e+07}

1e+07}

8000000}

6000000

4000000f

20000004 ‘ ; i

TIC: mobaraki- ahmadi D\data ms

20103 31§36

Shojy oo JToslas GC-MS LT 51 ol (0 S

Fig 5) A spectum of the GC-MS analysis from the organic extract of the Ziziphus fruit.
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Fig 6) the abundance of compounds detected by GC-MS from the organic extract of Ziziphus fruit.
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Abstract
Background: Recent trends in the production of functional foods and nutraceutical compounds indicate
the important role of bioactive molecules in the treatment of human diseases. In this study, some
phytochemical and nutraceutical properties of Ziziphus nummularia fruit extract harvested from the
Poshtpar-Dashtestan forests were evaluated.
Materials and Methods: The antioxidant activity and total phenolic content of Ziziphus nummularia fruit
extract were studied by 2,2-Diphenyl-1-picrylhydrazyl (DPPH), and spectrophotometric methods, respec-
tively. The secondary metabolites were analyzed by the gas chromatography-mass spectrometry (GC-MS)
method. The antimicrobial activities of the aqueous extracts against gram-positive bacteria Staphylococcus
aureus and Bacillus cereus; gram-negative bacteria Escherichia coli and Salmonella typhi; mold Aspergil-
lus niger and yeast Candida albicans were evaluated using the microdilution method.
Results: The GC-MS analysis of the sample identified 51 chemical compounds with different chemical
and bioactive structures, such as alkaloids, terpenes, and steroids. Furthermore, the Ziziphus extract
showed significant inhibitory and lethal activities against the microbial strains, with its highest antimicro-
bial activity against Candida albicans. The presence of antimicrobial compounds detected by GC-MS con-
firmed the results of the antibacterial activity of the extract.
Conclusion: According to the results, the Ziziphus nummularia extract can be an appropriate terrestrial
source of antimicrobial compounds with significant performance against foodborne pathogens. Consistent
with the literature, the secondary metabolites from the Ziziphus extract have potential biological and
nutraceutical effects which require more laboratory studies.
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