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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).

@los 5> aids Yo B0 Gl e 5 bl Jsile
oKas 3l eslizal b ¢ ool Jgdee Ll (3L
droe) Ve 5 s S
AE ekl el OV e dgb s (OkdST
51 eslizal L (DPPH) 55T cdSsl, 5les ds s
Glra (JmS Dol 55 38 dlos L3 e
Sy sSnl (Y0 W3 3 oslizal J silte S>3l & ged

S Nea osle Ol e 4 o]

] e g P TR R Y |

(1) Slgs dasy3= ATl x)os

&lAJaJW(UJﬂ ‘5|J;ms‘;kl§w¢a$

Elya) Ul s, ol o Jsb LS 5 A4S s

10 CECIL

s M ooslas GlesIal b o

DPPH 4,4 S,
o3lizal L DPPH L 5 o jlas Sl ol el
Dyosl 23S Jrem sy eSS, by
S GBS 5l S DPPH
Sl & ke S| ST Cools i 2
slgly ek olge 5o 055 skias LS 5 L
S T ISl [aSly el s cod ol
dsd dle 05sds sdas LS5 L DPPH
Jos olansl s Opa3l ool il Sl
55 o S G5 L e 5 S
sk pds das e STy il e feeS s e
ekl b Sle, Jsibe Jobe 51 2l ke
L ad ke 2 p S S Ve 500 O e O
55 DPPH NVaa lo o/ Jsboe 51 2l be o

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.2.130
https://ismj.bpums.ac.ir/article-1-1614-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/ismj.25.2.130 ]

YO /Sy 0 gt J%;y Olo gl eiiiiiiennnnnnnnnnnnnnes

.............................................. 0L e 5 gtox!

o Lo sl pm ol 1 o /Y i e
Sy Sl sy Ky Jay s S wlsl ol

YY) 25 disad 55 i LS

(4l sbcdpbe) pled OLSF (s

o Predeh — (558 IS gly S Sy
A S K plerd SLS S e g
S 5l e 1 e o Shey 0 g 0l 4 I o jlas
Agilent 5977A- ) GC-MS oKeus 4 ¢ S oo oo
5 s SLKal 4 e (GC-5890B MS
wl p S 3 S 5oy HP-BMS (¢ DS O g
318 Sl a5 0 glos 53 ol&Kas 05 1ol ¢ oo
YO Gt b los s A 03l3 13 aiBs ¥ Sodls
3o sl S Bl a3 10 4 aids e s 4o
o oaids 53 ol 8l 4y ¥ e LAl O
s A s b plamdl e 5 5 S Bl s Y
ey 38 gl am s YA 4 aids s ol S sl
G sSams) glales 5 4ids VYV MMl 21 Ll Ol
Yo 5 YO V¥ e O e s S5
G L da B Sy ol ol S sl 4
Yoo o LYpSi jLis 5 aids i) e YAV
Lo kiler o i 5l ol 58 Olsew
A S el VeeV Sl 5 5 Ol
USA) oiiS lles 4 e oS
(Agilent G1701DA GC/MSD ChemStation
glacib amlis bl SLS5 gLl oy
b Sy s oslas ol S5y S 55 s5mse o r
S3AESS s kel e awwe  abls
Sl s S el (Wiley) Lis "(NIST)

12Run time
13 Chemstation
14 National Institute of Standards and Technology

Yoo oldie st gba o S plrsl OLs
5Ol ke O 2l e Ve ojlas 5l e S Lo
doss S dgoe ok gn (e S 03y s
sy Sl i K, LSS e e FeClg

01 350 dslos 3 b ans

CeHs-OH+ FeCly ™ CgHs-OFeCl (i ) + HCI

@OH +FeCl, —= OOF&CJZ + HCI

(22 oy slael)

VIS g — b s boeslas b Sl g
S S Yo lde (ags opl 3 s S s
2 pSske VBl b oslae Jske Jsl
dops Vrodglee 5l 2 S Ve ad e
A S wlsl WS - S sty (VIV)
e:jrﬁgéjujg@zﬁom«{yukjbu
ke o3 VIO Jglome 51 s Koo Av e
SIS aids A Sl ey 5 A 035590 O 4 by S
VPO mse b L3 e ol chae Glos s
B o il U slad gl 51 A el el
o oy Sl el SIE 2 s e S e Ve
Wsas ol S (lyme 5 LA o3zl § gl IS
oolas 5 3 el S ¢ S oo Dslas e

YY) Bl s (S

o,)las 543 5 9MW (gl s (AS oetd
el S DS 5 aS s S e
O Jluis OLaa 5 (Asayesh) Ll s,
o Dl e Ve o enddsd g 0 S ke
Jsbe 2 oo O 142l Q1 i3 S Sl 5 J~
03558 0T 51 oo V0 & (43 0) G35 Sl

UFolin-Ciocalteu method

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.2.130
https://ismj.bpums.ac.ir/article-1-1614-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/ismj.25.2.130 ]

AFeY L5 9808 & /Y a)b.i/rqr-'g;cm:gdh

e b Y

b mle 5 soslS e gle il plis e
b 53 de SVob (IS sl oS Oy
3 domalS dons Ve sl Sl (Sl S
osliial Lsg o,y oS sl amys Ve gl
S et S 4 s 5 LS e 3 S
2Ol 3l b sl Y (55 5e o s
Sl b o S35 By b e sbar 4 e
T e 5 s 4 S oSl Lo 51 2ol

AYF) ol esls Jlas!

29 5 O el g (5 5ol
Sl g18,Seeds SO sa3l 51 S s
el s s 5 Ay s o okl b dolee
E T N JPNT SR HE PPN REEMPACH
VOx\ ™ LS slaa s 6l S O il o
sy s CFUMD) 2 e o 5 1S sy
SO (R WA S PR P S R - E PR
o 00 Jb ol gl S e sl 2 ) e
IS Oy 53 35750 St Sl S
plosl A S ag ol e Jlse sl sl
L FVC s 53 05l sSSI sl YE 51
Ay dedd e S e

(Y w5 S asiie WOT 3 bagedlS 5 e

Shojy 0 gm0 0 5las (99 Koo Ao Cudlad o)
2> e b s elSL laa s Ol s
» O S, 22X pmes Jpe mle las
Az S 15 Sey o 5l ok g olas o slns
e &S A i (g 4 g b e e
Ay Sie 8 ced gady ol S e ol

17 Colony Forming Units

gmrfv.li Sy sbaesly KL s gt L LS 5
Sy 5N S pp e ) ph s Sl ek sas

08) Lol Coay Ao 3 o ol S les S

Lol g Khoy g ssbas (s5luesbel
SIS

(oS SOyl Lo Sy las 4 Sl
Sl ke # wesbdsd sos 3 S e VOO s
bsle SelS oS53 Lo 5 035380 b ol 03
Ol foms 03505 ol sl 3 S
o) K e b ) el s
S e 5l e 5 gl /F0 3 L (e
Sb olaebl ol s L esls e e gl o/YY las L
G50 2 O3 s Seo O Sl oluae 035 o il
S goas (OWT S 50) SBT Ogzen Jgo CoiS Lo
slos 53 Cosl YF oo a5 A only CliS (e
Sl ‘M@)\jﬁtp Al pds A3 S 4 SSIYVC
(V) 552 0 sbae O35 i 2

ol silweslel 5 sy 3588 2L S slagy g
Shej o5 ol oslar o5 Soods Jl gy Cgr
Wiy ol ol mr e e 0 5 0L SL 45 5 5
s Wl 5 (ATCC  256922) s
Sl e oS 4y 35 (ATCC 1609)
s (ATCC 25023) syl osS o5 ylilend
b o 5 (ATCC 9634) oy skl
& 5 (ATCC 10281) LSl 1L ases
(ATCC 9142) ol oyl XS asm

5 oS i S oKl s s e

15 PubChem
16 Jet Biofil

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.2.130
https://ismj.bpums.ac.ir/article-1-1614-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/ismj.25.2.130 ]

WY/ Sy 0 9ot J%;y Olo gl eiiiiiiennnnnnnnnnnnnnes

.............................................. 0L e 5 gtox!

(s AS s s 05,8 VY S
A XX N 0 Y0 oslas Ciliss glackle
b Gdke 5 pSikes YOF 5 VYA S Y 07
Osen Jgo CiS lame b oaly Jsloe (5Ll
St ladld Cgr LS ag Sl
il Sl Osmer Jye DS L Sl S
el 5l 13 cele VY Lol 36 cis 5 us
s S g SBT Cn g S b s bl
Voo @il 48 glaSals 5l SKoa a4 0T S e
Shey 0500 oslas Sl ol 4y glacs,) 5l 2ly S
L) 5 3550 s S Dol 51 s Soa Y0
Ol s lsl (W6 /0 Jslee ke
Ol s 5SS lae) i J 28 Olgeny
bow) e JRS Olpen Al S (Lo S
Sl (s i 433 5 L3 55 (o)l 5 S
Loy we gl s 5 Mo, Wl 4F
G ale 3 ol VF e 4 eilS 15 S
Wbt 48 ol glasl 31 S oa a bl s
Lo,3 O LS sl 551 5 Jeds 5 B me Ads S T
s YV gles s aids N0 Cka 5wl
S slil sl Lus § g 8k § ol S sl
Olsea 25 sl el b 303 Ky i OF 5o
Shoy o oylae SS lee chle Pl
Sais chle Jlas s S s S Sl
5D S L e 3 Ky b il Sl wylas
VoGV slac ke o Sasle e las
A i8S b sl gl 2 25 S
A5 8 IS ae S 5 s esls xS BT O ymaa
Opens il s S ) B B o S
50 S e Sl SaiS chle fle

(Y0) i b § i 5> s

in J S 5 @X Ogmn Jse mlo aoa (5 S1)
S @X Ogmn Jse mle e t oo jlas) A,
B LS I e S T
J5S 5 el adls) o1y S O sl 5o
A bbb st ple chle Wl ok
JOP SO Ut SR O PR P R AP A KRR S PRI
slos 5> Cele YF e s baal g e 55 1) e
Aa by cld d Sl e tad 4 SSETVC
Sl s g ol Ve e o3, 8 ‘r‘“ﬁ'}@)lﬁj'{':ﬁ
Ly Ole TVC Glos s 05l SSOL csle YY
iy S 2wy el LB s b st
L Olpee b5 s S asaloms 1) oo 2 3 55S
aslie 5,550 05lae LU J 28 A5 s 256 5 S
B e e L . I
Lo e baddyd Glyme DjsdS olml b ojlas
e O sl Ogmilingn 5l ol lacs,

YY) s 5w lis

chle Plus o Saus,lee chle flus o

S gm0 g 0ylas Sanis
ekl flu= 5 "(MIC) Sws)lee chale las
Slase 5 p olas (MBC)  Suais
A o gslecdy Sy Sl eslaad bl
Sl 1t opl oo b plamil (7 i shls s )
O L lSeud i3l Bdids 5 Gore 5 el 4l 87
el Uil s Ko by s Sty oo
OV bl U oojlas al Jgowe danl s 8
Ostt Jyo CiS e 53 fdde 5o S e
Ao by 4 LS sdlae L 5 Sy

18 Minimum Inhibitory Concentration
19 Minimum Bactericidal Concentration
20 Micro Dilution

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.2.130
https://ismj.bpums.ac.ir/article-1-1614-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-10-26 ]

[ DOI: 10.52547/ismj.25.2.130 ]

AFeY L5 9808 & /Y UL«-&/&L@JCWJL‘

(2 S plamil piaS il 5 Jan 5

Laal

DPPH L g 551 sl Sl
Loy DPPH 51 JCsl, Sus lee ol
ol Sy sSal 351l ol s oy 6300 0 )luae

g;..w\ I 4 GJ\D QL:.J 4(“) Jg.;v L

Y Jow 5 a2
Lol L S ebnil JLSS L aw b balgesl
o o5 ols ol IUT OgasT 51 eslinad
Dl s Sl bsesls s 5 s 3 A S 1
ARl 5l Slased s g 5 Y0 SRl SPSS
Laosls 055 dlo 5 sy o shaieas A o5zl EXCE
Oyesl solslme o 53 edls IS S el )
GC-MS oKy g pite . eslizul (p<+/+0)

DPPH

100 ~

80 -
S
=60 -
3
3 40 —8— 2N
9 —e—AA

20 A

0 T T
50 100 500 1000
clale(pg/ml)

DPPH iy b 5 sl Sy Sl 5 Koy 0 gm0 05las GlnS1 o1 slacles L5 (7 S
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
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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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