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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
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Fig 5) A spectum of the GC-MS analysis from the organic extract of the Ziziphus fruit.

RGO P W OJJJT A J_}J&;)J ‘L‘wi)l&ﬂw JQ}JJA (/) L;’U‘jel“’\f""ﬁ cww C)L..;SJS J.:L‘b_}ﬁ

http://bpums.ac.ir


http://bpums.ac.ir/

\f'\ﬂj.\b}/“wl«ﬁ/ﬂjwdb g.ajqb..k/\’f'

S Ra=0l 1p B JS 1 gl )las 43 by o GC-MS 50T 51 Juol ploand S 5 by (V Jootr

sSlAJ X )

D S5 MW Pk e b S5 e RT"
Y/a0¥ AAMAA CgHus 2,5-Dimethylhexane A/ Ay A
/744 a5/+ A CsH,0, Furfural AYFEQ Y
AARN AN/ 7 C4H,05 Maleic anhydride ANOOA Al
A foas CasHusNOs 3-Hexadecyloxycarp0pyl-5-_(2- ) 4wy ¢

hydroxyethyl)-4-methylimidazolium ion
Vorv AR C4HsN;0 Imidazole-4-carboxamide area o
SV VYA CsH.0; 3-Furoic acid a/¥0¥f 2
a/vay VEY/YA CiHa 2,7-Dimethyloctane /81 %
V/EAD T/ CgH1s0 1-Octanol Vo/ovq A
VYve YFA¥ C17H3.0, Methyl palmitoleate ANARIg 4
AR SVYY CoH1603 4-Oxononanoic acid ANALEe AN
oV AAAZAR CsH1407 6-Acetyl-beta-D-mannose VV/ePY N
VARK YEV/YY C1oH17NO; Linamarin VV/YOV VY
Y/ FA A CsHgO4 Monomethyl fumarate Yoy Y
VAYY ARRZAN C12H220; 2-Hexyl-4-acetoxytetrahydrofuran Al V¥
Yy Y C12HxOn Sucrose VA/VYY 0
V/OAY VEE/AY CeHgO4 Dimethyl fumarate Y V/AOA \§
YIVZO Wt CioHas 2,3,6,7-tetramethyloctane AAZARR WV
+/004 Y¥ox CeH1:N,04S, Cystine acid \Y/YYO YA
/AAD Y C,H13NOS, Alyssin VY/faY V4
/N0 AAATAN CsH1405 Trimethylolpropane \Y/ove AN
+/OFA 7 CisH01s Melezitose VYT ¥\
YAFAN YYEN Y CsHsO3 Pyrogallol Y/ OA YY
V/Ya¥ VAATe Cu4Hzo 2,3,4,5,6,7-hexamethyloctane V0/00 A v
/EVY YFE/FY CusH30 11-Octadecenal VO/VAA Y¥
OA VAY/YS CuH150, Methyl geranate VSOV Yo
T3 YAY/YY CioH1sNO, Kainic acid VEIAAY Y§
RARRS ARIZAN C12H2405 3-Hydroxylauric acid WYEY v
/08 YA CisH3.0 3,7,11-Trimethyl-1-dodecanol AR YA
/Yoy VPVIYO C1oHi7NO 1-Cyclopentyl-3-piperidinone WV/AA4 Y4
\RVi22N \VXVAY4 CeH1206 D-Allose V4/f v \
*/707 YYPIYE CisHa4 3,3,4,5,6,8-Hexamethyldecane ARVAAR) Al
+/08V \\idAte C1H1sN; 4-Piperidinoaniline AATARA Y
eV FAYIV CsH4sN,05S 2-Myristynoyl pantetheine YV/00r Y
Nintd YEYIYY C13H17NO1; 1-Nitro-beta-d-arabinofuranose, tetraacetate AATANL vt
O F #\0/8 CasHusNsO1s Paromomycin YE/$AA Yo
/55 YYA/YY C1H0; Myristic acid YEANY \id
N YAV CarHss Heptacosane YO/ALY v
+/04Y YVA/NY Ci6H220,4 Diisobutyl phthalate TVI000 TA
\/YYO YOt/ Ci6H300; Palmitoleic acid YA/MV Yq
£/704 YO8/fY C1sH20, palmitic acid Ya/1q¥ £
JYYY YEY/FY CisH20 2-Hexadecanol Ya/$AY 13

http://bpums.ac.ir


http://bpums.ac.ir/

VFY /Koy 0900 Sk 5 35 Colid gu@5euinnnnenenruintneueueeieeneneneutacecaseseseeenensncasasasasenene. O, K 5 (ko]
VoYY VA Ci7HsClI 17-Chloro-7-heptadecyne Y4744 Y
Y/ YAY/O C18H3402 Oleic acid ARVAARd \al
VA0 YAY/0 CisH350, Stearic acid TYAOY £

s A0 CaoH30; Ethyl oleate YT 0
Y oar CaoH7603 Oleic acid, 3-(octadecyloxy)propyl ester TY/ONY 7
/OYY fr5/5 CusHs0s Ethyl cholate TY/FYA v
VIEAR ore/7 CasH40010 Strophanthidin-D-xylose TO/A+4 A
AMS ARNYd Ca4H3304 Apocholic acid YVIZY 4
ATARR YAV CaoHs,0 Cycloartanol fr/fof [l
VATV fa-/a CssH7o 17-Pentatriacontene 0+/¥Y00 o

Voo goms

Slaie (Ao VITAY) S b SlS 5 (ds s
V0/AA) el ((doys \WV/FEP)  gld g 5
Sliie Aoz V) b (doys
F/0¥9) Laos S ole (doys FOVA) (gl 5o
VAV L IST1 5 (o Y/OVF) Laas JSIT (s

(9 Jg.\l) Jdbﬁ (M)J

43y e 51 0L (Retention time) RT*
Jso 208 o S840 035 ((Molecular weight) MW=

Clple 0V 3 plens 5 Jule slaey S sdas
@ Olg o |y oy osee uﬂ olas 53 34 g0 4 gl
5 @5 ol S bl (ShS s S slad
Lot JISIT clats 35 5D Lozl lasta T o s 5
Olpe oo 3505 o lil ooy S Ll 5 s IS
55 @ bas SO ey Sl b Gl
YY¥) ol a5 SheS s S et

L,

R
els s

e
Lo AT
Lol o g2
La o

cothens gl oy S

Laa ]
bk
L Jd

Lol o Sk S 5

S i sl £ e

20

10

30 30 T0 80 100

Sl ACL)

Shej om0 Jlojlas IGC-MS L g ez lubis oS 5 Sl b (¢ S

Fig 6) the abundance of compounds detected

3 e s b5 a3l sl 5l oy YVPAY lsl

by GC-MS from the organic extract of Ziziphus fruit.

l.vd}“f)ﬂ 4L§.L4) 0 40 L&JT o)w g_,Jl.P C)L:SJJ

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

e Cb/NFY

S Ole pl sl &S Ll Ll as )
Al Kzl 5 (Aoys V) sl Sl

Ksgr Sl b o xi hls (Ao s #/704)
SherS 52,5 ol S 5 033k slAaS ol o sdle
(CsHe0s)  oylass  hiesise  Jold
s Letess (CaoH2208) SV 15 5560
15550, 5 sl =Dl —5 25 =) (CeHgOs)
clmadl fze (CisHiZNO1) ™l
sl -D-k - el =% (Ci7H202)
Jst «(CioH17NOg) ™ skl «(CsH1407)
(C11H1802) Ul S Jxs «(Ca0H3s02) eyl
U aeldmsn (oS ahlesls DTl S
S gk ¥= LSa =Y 5 (CaoH7603)
Sl greze L (Ci2H2203) 0l 585 8! 5
B Ll ol adlas 55 50 s Ve/ens
Jeess 5 bl ey slodabe
Loss VDAY 5 F/09A Oliee L o s b ss

LS Jeld ) L el pl ) Slade o 2i

s olas =bas 5 oL SLbas cJdlé

Lol Sais 5 Suus )l sbokls J5la-
b 5 pbstas ol L)l =l
Sl St gt o 2 Shey o o)las
Lo S i Mgalle 5 JSL L3I i o S
— oSS A 5 e skl Sotep S
5 () b skl szl 5 sl
Blas olis iz ((ases) ST 1L LS
chle Jl- 5 (MIC) Sas,le kil
25 skl S e Lol (MBC)  Sas

281-Nitro-beta-D-arabinofuranose, tetraacetate
Linamarin
0Qleic acid, 3-(octadecyloxy)propyl ester

slie b o e 0S| Jtegs- YV 5 5D o
Seslas SJUT 55 s doys FANVAY 5 Ve /8PA
Sy 5 Slizie 51 eaS 5 Y sl «Shey 60
> =YV «(CegHig) 0%a fze YO Joli
oSt s 1w =YrEy (CroHz2) OS] fs

QLS‘J.:LA \)KA =YY XoLV s(ClZHZS)
QSDJ.:.ZA ‘J_<A —VAAI‘\c‘a‘;'g/\ L(C14H30)
«(C11H1802) bl S e «(C16H34)

Tl SIS ol (CaoHs20) U b ,T I
(C26H4405) NS Ll «(C24H3804)
-V «(C2sH10010) sbly -D- puzls zal

55 5 (CooHNO) &5y o Y= Jomy S
(C4HsN3O) Mol s —¥-Jsslial
@ by Sp eite kS s
s (Ao AVAY) OLST e (g5 =YV S 5
Lo el el sl ol adlas s
Pal Soaus T bls Lol olitie
Al K3 550 bl S JUT L) (CsH403)
Sl (C1aH202) dol Kt o (el
(C1gH3102) el K5l (CieH3202) ol
Al STl (CrgH3602) sl kel
Ll s Sasdks =Y (CieH3002)
(CsH12N204S2) dwl syt (C12H2403)
S 5L 5 58T =¥ (C1oH1sNOs) ¥ il Seuls
(CsHg04) <l yle 55 Jiza s 5o 5 (CoH1603) ™
det Ll Kb gl oS5

VPNV Sl g semme s (C4H203) sl

2Methyl geranate
2Cycloartanol

ZApocholic acid
2midazole-4-carboxamide
253-Furoic acid

2K ainic acid
274-Oxononanoic acid

http://bpums.ac.ir


http://bpums.ac.ir/

\f"/&hjaydwjjbww ...................................................................... C)b&a.k‘g‘_g.\n"

sl MBC 5 MIC (el asls 5l 0l op S
SN LS oz o gz ay (200 Lo s
o0l 2 ool ol 36 Olee o iy mi 5 5
Sl agarla ool 51 Ol p YL 5 s
Olje cn5pS 4 53 5 ke S slas St
Olen g sonn 52 50 0T 2 S ke ojlas G
S5 2 Shaj s 2l ool oy, Sads Il

e oin 5 b skl 200 sl e

O3l 53 S bl Sl ol skl Y Jsas
S clle s S el S (s S
osbe 4 (xS Cowle> Ll Ad ojlas
(S JT °)L“a'p ‘c"l:-' U‘LW‘J" LJ)\.) JJJS.?AM
‘:"'.."!L’w Lf«ju-:ﬁ C)Jﬁ-w 6\)\) c&lﬁ)
LSt ade o S
b ceslie e VWL e 05 Sl SL S5k

Al o ase p S el 5 Lsls OLAS 5

3

féﬁ LAEJG E)

By i ST Ll Sl @l ap 2SI LB wlas
Mdhdjjbﬁlﬂje”wwd;&ww»GJQQ;@W(YJ}J?
hsklag S gy 4 LOT (FatS 5 Saus lee gchile Plus o beslEly Soo
MBC | MIC <3,

S8 15 S
(mg/ml) A R W R e N WS B W B R ==
0V Y< \¢ + + + + + _ L;\SL«JJJ
[NARES \& + + + + + - a5 el
oVY A + + + + - - S el
oVy A + + + + - - ‘_,Ajjul‘_szjsjl:st.ﬂl
1# ¥ + + - - - - b sk ]
A ¥ + - - - - - STl
Swis chle Pl MBC ( Saus e clale - MIC ) pie i - sy o+

Pl A ke
B Q)M,\:s)li cj‘u“‘Jﬂ ‘LS-*-S Slbeds cjjj.kg.mbjﬂ

() dsb o e B s S Gu,e slales

L&:A-.’L.’.b

Ol

53 Mg $ 8 Gl BT DL GLLS 3l
Sree S s S bl ol e SR
Sar s ol Glast RIS L e Julse
S ccdse Sl s il o s ol
Sl ods Ol US55 Ol o5 o g bl
O oldlas 5 sl sl ol a by ol el
ol ogme aS el 0l osls OLES (YY) as o s
53 LS 0 Ol Llge sk 51 Kl e OlalS

Y 5 YY) Wl S e 98l g_.Jl.@;J\ u,f.;ﬁls

&

—

el ghls (LS mle jladd ol sl LS 5
et (godete dia SSISUl S5 s
sdes ated 33 OS] BT 5 plewd LS 5 .(Y9)
o glenSl T (YY) daes Lag,ls-lie )
et MalS (b s LS 5 il daclsa S
(A Sl oss S

Jo ppeds el 5 S pilaST e
Log & cul e gl 1 GOk
s Jolo o Sage 335 e sl ST GLadISGs),
51(YQ) diter LOILST 5T ol Gl ads

3ok 3 Kis 3 LOlS] BT &S bl

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

g.ajqb..b/\’ff

BEES) 4:.51.1 u:u"ljs\ ).:; L;}As QL".S); )l.,\ia wJLA.G
oS 5oden sloos S sl 53 (ol s 4 4t
o las ;J.«.S)L@.a EPRY) c‘j;,'S\) Ja.;;e.a BLEERE-E%
Sl & as05sdes dlax=l il s 4
5305 Oly Ol oo ool by ((FQ) WL o il 5l wal3
oy oylas ISl Bl Sl gy olS 5 &S
R OB LS Sl S e S Sy
(50 Xl of Slaest s el

LS5 bagph b SlSS om
L 53 s o o gmnn S5 ST 5T
Ssba oS Az ST GladKsl, 58 slasds,lasl
5 deSeode LI, Sty O3l
slesS s b ollS ..Usjfda JeS1 5
Py I PP (AR KWK I ICO P RPN W E
(FV) das o OLiS

(S S Sy A DS 5 e
Sldlas 3 3y 0 S| T s st
J”L""‘J" E.L'v‘c.kibjg u:u)‘; &_ﬁ.ﬁ) 0 90 6.&:5_54}“)\3
DL ¢J§g$l?‘ OAY ugﬁﬂ) 0 gup ‘Lﬁ"T —szfl:.& DJLA.O
B cML.';ﬁ A.QJUG.G gi._:_ DL (YY) 5‘)-3 duj.w CJ§ Voo
OB 5apm Ol 53 sy i) o3k )
shls 5S35 Sy a5 & L3S jasie
wdlea (YY) Ldl o U350 (sl sime o 2l
S sl olis a5 (Chitl) o asllas ok
by st 65 51 Gl 5 L S o
Ol 3 ol (FF) ke (gols pme s
2 0l s oS5 Slas! (1T el

ol (S s 5 Slays Ll sk 4 a5 L
loazt s Ol 5 a5y Bk 5l 5 AlS 48
Bl S slalass Sl S s Sy s
Sl s Olaxds Ol g poii adbue o
ope I oslae SlsSl 2T Cot Gl andllas
Glal g ons s DPPH 25, 51 eslizad L oSl
23 S 15 b5l s b S s g As s
5 oS4 ojlas gl 1Cs0 Laxls sl axlas
eS|l S5 Olpey el S Sl
2 eSS Y s VO dslee S sl
SanSt sl 3 adlas s el s 2 e
G b T G Sl s e olas
Oy OLKen 5 (Singh) Ko Lo DPPH
25 () ke 5 p S5 ¥ Ll 1Cs0
ICs0 lpe Ol San 5 (Setorki) S o aslllas
(Gt Sl stz S Mok eslas
LBkl sy e n 0S5 S0 VOA Uslee
b 4 arg b Sy oge nlple (YO)
S Olgeds Ll o 355 ada>dle LB S LSTos

spd s S K s el GlnSI ST esEl
Ol osbae clale bl b ol adlas s
Mo obe o GleSI sl ol ol
Dlllas gl b ot ) 63l SRl (sladamdle
(Shukla) 3Is ,& ol 5 (Alothman) .51
OLKan 5 GUN) Ol eoman 5 OLKes
gl plel 5 (TPTA) il ciles
Sl olea 5 (Sanchez-Moreno) 550 — 52l
ol 5 ol S| 21 ol e il
5 ookas Jyb OLSS U o (Steses
chle il Lo« syl o Saslsl oy

81 Ziziphus spina-christi

http://bpums.ac.ir


http://bpums.ac.ir/

\fO/».(JwJ 0 4ot J&_J.;.m.ij_y erpw ........................

.............................................. O 5 ghax!

(FV) 3 508 L1 ol o 5 o esulsl g Oleys

OV sl «Shoy om0 JI oslas 31 sl andllas o
ool sl S gl pled S5
Gladonl abox 51 ilise ele 5 olesd glaes S
Clinie dadyd adl a5 S g S
(G5O Slinie szl arad] (A S
Sy e zils Gl b S5 s JISIT
S Slls DS 5 pl s O g 3 o plonl
Al Gl IS S5 2l s S
OV 5l oS5 FA sl i Sldlas bl
P T R B e
Gl LB Jlest ST el ghls (Koo
L Sy o gme gl ol Cdlad 51 oo oS Wis g
13 s 0T 4 Ol s

s M ooslas ST 51 Lol sdes SLS 5 5
YAYAY Gl p b i, SIps s 5 oS,
Pl s I8, obsbas Sl sy do s
Sl 5 ASLL 8l 5 e siosl S S skl
Ov e 53 do 3 AYWY) LS 5 opl (658 slenST 5T
0L 5 (Cynthia) Laew adlas 53 (Jges ,See
e ot adlee @l LS (FA) ws S 5l5S
Ao Sy oge ojlas oL SLas ol
o SRl s sl eSS Pk
Cplie ab>dl LB Sl sl slae s
52 Shaj ese oslas 3 S 5 opl Heam S
N e
Al g Lol Sy ol Shas
ey OF oL Sbas gadle 5 Slaws! o
5 2ME gl 55 b 0 Olgea 58
Froenlp edhe 5,8 5wl s sl
2Ol @oler S L I8 s 0 Kos s S

Godaze Jolye & by e Ll e cciliien lalllan
&5 go chv.- Ol (Sbt (il Ll i O
03 Sl 55 Jlasaal (035 S gla )
a5 Jy SlS S Selul gla i,
5o Gl oLl o (YD) Wil Slaest o
565 (Il (Sl IS os Calis (glae las ¢t
Olis OLKes 5 (Gupta) Ly S Sy o 5e 5 il
G by S daslas o3 &S Kl
YYAYEOY e L Sles S g3 eslac
(’J‘fdl‘:"’ A Al SIS (,Jf OVl Sl ,SKe
ST BT ol gl &S ol i o jlas
i Al el paman ((F0) 3y g g Sl
Pl ¢35 45 sl Ol 55 O (Alothman)
LS 5 gl Ol ol R ol S
on ek salis glacsls Lol syl Jgb
SladM> oas s Gl L 1 Cilises (slaelas
S sl Ol 5 oamdls ke eslaal sn4e
LS5 gl 5 i 2l ok gladdl-
OS5 s 5 e @ g L (YFP) wjls vjj“'e
S el L;)}T@.? Sy ogs cmluSlas
Rl msils ~He B 5 el Okl laglass
Jsol bl 5 28 L Ol el dl cols 5
LS}“<"““"" 2> ey g 3l g eslinal 5 (55,5l

il g 55 o8 bgolen 51 ol Ol
SlS 5 AlelS s A4Sl sbad st
(Ziziphus) ,Ls ey (F7) il o pleas
o5 OLS 5 A s Slal 3 oasls Ceal )l
don Lo 5 ol 5 4 s 450 Slad plie
S g e ealizad sl Glaal gl OF gl ise
S a Ol e weslas aol Slo s

(s Sber bl (oSS lddlus

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

gqu_.b/\f?

S daen gy Gkl b b SLS 5l g
(sl mlo ss adsl sl Olgsa 028 b
53 OA) K,S o Sl 3 eslinad 550 2lT 5 olde
slad ol aallas s Shay o g0 JT o jlae U
L S ebbs is 5 oliie 31 S 5 WY
Ot Je 3=V oS 5 4 b Slsl8 2
Llosls OLES dadd s 5 3550 )5 sdate Olallae 54
Sl s Sids clacdls glls Lol s
(SASLAS (Gl (ysa 5 O mmen il
Sas o LVhas ( Bus (s sds
(B35~ B sl Oloys 5 (i (g
e 5o e O (gl 5 03 Sals
ol sl badg 55l (& oopl pesdle
NS = N N
BT -t (N W S B K VR KW I |
S5l b oyse 5 addllae ol by L
Sl sla sy s 5 Lasls IS w4 laddgy 5

(09) &S o oS
bl sl S5l ) adlas s
g b s ke 5 JUSSUST-1Y GJID s, 58
S5k glubs dons V04 sl
Sl prie by JP8 s, 5l e GSRD
b Bl gee S 5 les sy (s Vo/FFA)
Sl Carb 5 a5 el ey Ka sl el sl
JaS L e kB 0pSto aphe 3L
1 i 31 olS slats e 5 ot Of GlacsTlr
S (08) cl eas plubs Tlaglos s
Jls e S ag el 5 501 -D sl s
andllas 55 o pae Sadshe US55 055
ol o 033 OLES O, 5 (IShihara) |less!

37 Protea rubropilosa

Calu-6 olusl s5, sbe g S sl lad she 2,
S () Sl 4 s Ssual sk
Sk sess (F s I SGAS
JHE 5 oS 55 e D300 Ll 5058
Sl pstd sladsbe (0V) Jislse sladshe 5
cladsbe 5 OF) Sl gloydS slad e (OY)
SO danlge OF) 77 Js 081815 Asd.l
gl 53 00) oS5 ol (5l S el ST
KB pam 4 ar gl S ol fame diledd S5
Olst o Shay olas 5SSk 5o I aadle
RGIONE Sy SUTIS NWY NG eS|

TIPU Il Jols s S5 Jlexr
IR L IRLICTHN R IAARWIIE & JR g
bl Sy ese JT olas s Tkl
Do sl il S5 Obe ool Sl Ll S
S (o VIPAR) Slsl 3 o i hols 55L15
Sy GlSI ST cdls y edle b g0
Gair b b 5 et SO sbadle
(smbsds lgdlis slac s des 51 el
SES e 5 Gl rmdS (s nsdd oads
I e Gl andllas O gzman ((0F) 2L o 05
s adlks s OLKa 5 (Lamien-Meda)
il ks e Gleese S Lnsed EIS
Al L aS wias e ) 1y WS 506 5l s
(B B Gbagobs s Ol e 4 Dl
(OV) dulad o slisl 1y 3450 labloee 1S

s by Al sbedpke 51 S (S

9 odes oj; & LLAJ.;aﬁJS IS Voo Y uﬁﬁﬁjﬁ‘

%2 As4.1 juxtaglomerular cell
3Cycloartanol

34Apocholic acid

%Ethyl cholate
3%6Strophanthidin-D-xylose

http://bpums.ac.ir


http://bpums.ac.ir/

\fV/».(JwJ 0 ga0 J&_J.;.m.ij_y erpw ........................

.............................................. O 5 ghax!

S ST )5 sdes O el &S AL esls 0L
ool STl S5 eale 5 ades (S
53 5 Aoy YO/TV 5 £5/8 /00 slie b o S
do o33 do s YY/O0 s b (LI5S ol sS]
53 .(89) b e del Szeall Sl G (I
5 WL 5 (Goncharova) 1y, S axllas
el e VL Lo 5 YF/A Ol b el S
@B Lol calid bl ol V) s sk
Ky s BA) Ken 5 (Zhao) 515 adlas 53
Lol Kol &S el (P4) oL 5 (Peng)
LS G sk kol S5 Olpes
Gl dis Sl L A=K O el SO el S
e ol s O i &S el Ol Ko s
ol (B — B sl Ol
VL 0L el sl o arl T (0 mnS
gaie sl Gy isie b e Solen

V) clodss S
= SeheeS S el S el sl edle
5o kas plebs ol adlas 3 g Al
bl Jres 5 Dbl Jregise sl sl
R oy VOAY 5 ¥/ PA Ol LS S
Sosless sl jmul B ol 1y b zal ol 51 lis
oL S s o sbd S (FAE) 4l
e SS s SesI sl lels
5 bl ol il Sloys U a0 el
Sl ol e LOT (655 s mal B ol
s OMF) ol e 63 05 plagyls o
V) A3l e zes s (MMF) Sl s e s e
Joily bls Shlasd faesise 5 Dhlegd Joe (63

SA>ee L;'Lﬂ)—'}}' —}s'u L.;Q-‘Qﬁ-"" V':.""‘T BE L;LAJJ

40 Choutrana
41 Sfax

(Kushwaha) Lal s S clive andllas & s L(P0)
A oslas slacisd L5yl s QLK
bug ol st @3 LS o
SolS oy #AY 1 5 llgs w5 GC-MS
Slacdles glyls w3 opl & s esls OLES 5 s S
SIA Gt s D e S o (S5 5 a
B P R
5 SN Sl AS Km 53 el e
LS oSl pl s s Chile Ol
gl S5l sm sl Il Gl camas (FY) AL e
el Sh iy Sl GaSH w VS S
Ol Dlee Gk Sl s 55,50 5 Sl Gslas)
4SSl il 3 Shes (5Y) MKP-1
ool le 6T el Sl
L3y Slee ((FF) ALl Gl ge A4S Ol
OV b 5ler Gl o aher Sl oy £ 58 pbr
Slyosg 4,y Ob w5 0 Olhass (Ol
a5 L (F0) 5508 o)Ll (280 S p s S
ope Jlooslas 55 e Jad LB Sl w
S prme Kide sl gkl S,
Slseal Ol e O 02,7208 Sl ks S alar
S sols i S arew ool Sl eslizal L &S 5y
adlas 55 35 o, O L3yl b <
Lol clitie b o deul o33b slaw ol
Al STyl e Ol ol S &S A Lk
(doys #/708) ol Snally 5 (Aoys V70N Y)
e adlas s Mss Gl e b
Koy sy oy 2 OLKas 5 (Meriem)
Jo st FS Dl o gladd
GC Lo T oSl 57U 5 e pale Mg

38 Mahdia
39 Mahres

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

e Cb/VTA

ST e (e e K 5 O
gt HIV L ehes slagolon 5 Seatonrs
L e s SleS LS5 pl sl (V) Lo S
Slaal b oF eslial LS 3 oS Sleys ol
Al S olS Sl gsleler L sladss
Span st gl —HE SIS LIS e oy
cls Wl oS

o Sl LASISIT o5 5 51 sy oS5
o bdsslte s 35 Sy oge ST ol oS 5
S ok Slapree Slajachgn b WIS o0 S e
S5 e Slas 5 el 51 (ol st
Sl adlas ol L3, Ksw dzes Lol
(s Swds gbodls O 5 (Tzani)
(el (S Gl (s
Slizie gy 1 SlSl 2T 5 0l
GlaodiS lgs Olse 4 ool L isls OLES Jgldees 5
Sl 5 mhe bediS Las D5 ey
S 3o linie (V) Wledd axlbis cobsas
i OlLen 5 (Mohamod) s semes axlllas s
wse ol Alp oo L gl LB oL Shas
D555l ligesasm  (MSLEEL oL St
Ol wsiosl oS sS bl 5 el sl
05 ol asdlas c:b.: Lolaasl ol (VO) Lsls
S eslas 53 Jsilha s SLS 5 sy o sast
oy ol olas oL Sbas ool 5 Sl o
5o SShaal des 51 LS S
ol o Sl Sl sl S S sl
Gas ol sl ojlas S5l s S S
g Shey s Seads glacdle e 5l SO el
Al ALl a5 s s olen 4 g S5
Sy o300 2] o5l ol adlllas s bl

Olyea Yot ol hble 25 5 Lites (53ke
hlesd e 63 0 Kaa 5 (Kourakis) ,..s1,,s
Sbdse Conlam 5 5lge 1 slalie 5 5505 Ay
s a5l e L3 sl 4 cnd |, CTCL
b CTCL (golew Oloys 53 ot LA S
OLea 5 (Ya0) 5L asdlas 55 cpizean (VY)
Gl Jdo 3 Shlegd e (65 45 Ud enls QLS
S Sogees Op o eSOl
Aol Sobesh la il VY 55 G5 sl s
ShoAS s Sl Gt DI Al e
oWl sl s T SUT e
S bk e Gagslen (0S8 e 3 Shas
Q\)L@.:.: BE (COVID‘lg) L UPIRD L’)JS AJu...?-
ol sy 5l S kel s el s
ST el 5 s Ol 5 ab S Xl
Olpea «hleg fogise 5 Shleg fegs ol
BN ool s b sl
5 b e I Obeys (gl el gs fegs sy
ab Ml il pU b il bl
K ljw S MJMJ)M-»\ Gals o S
A B 5 el Slless fitecsd O ge b
Jﬁ(\h)w\wﬁ )‘JE '\'I‘.'.’.t J)_,A Li))‘ L}';j)b
Sege Sy HIV @ s 5131 s (SGs 6s)ls

ol e Sl s U ey S s S0lse

42 Ataxi Friedreichs

43 Cytokine Storm Syndrome
44 Fumaderm

45 Skilarence

http://bpums.ac.ir


http://bpums.ac.ir/

V¥4 /‘-Q“‘J 0 4ot J&_J.;.w.ij_y erpw ........................

.............................................. O 5 ghax!

e slae o OJJKA ﬂ)ftﬁ ‘@;LJS
J;uﬁ BE t_{l.ﬁ‘) [GSC ) wngj) 0 g0 JT
(St Al 5 pesosl S S Bkl slag st
Lﬂ.“) 0 g0 L;ftla o slas “ ‘laj,a]a u;gw JJI.&.:J
UAJSJS}L;L:.A .,\..fa) r t_{l.ﬁ‘) 0 gaR JT e)l...A.G
LW (V?) sls gL.;.sUa.A JLSL:&.:]J\ 9 J‘)"‘)}\
s, > «Padalia & Chanda) il 5 UIsL
‘ﬁ)lfe.x.@ Wl}- SS9 Q_ﬁ.ﬁ) gf! a)L.ﬁ& J:SL
0 ST ILLE gl MIC (a5l o5 wsls olis
Ak 2 S e VIO Sl s by Sl Ol
dYL' C,.:.“:d skaasolis ‘CM}A U'»’-‘ (!
A S 0 B kel b (S
351 st ST LK s gl ol andllas
Qﬁ @'L.:SJJ L;l):za g_,.LC«A.o pﬂﬁ) 0 a0 aS A esls
5 g b wor gt i JSIT
S1EY58T 5 S OBl 5l (58 ke L3 a5 503
bS5 sl s s W w4 S
ik e s S g Seds gl
S e S LBl B s L Sl il 3
Lol & Olge 1) Shay oo o3 Seods olad

Sly o

S S o
L g asl slacdale @yl GC-MS U
Ll cile Jd sy 5 sbes lajlle

e oz ladesd dadd s zal oy 5 s ST

L Sass 5 Susile sbodls gl
535 eop Sog0 A D A Rl o3 glei>e
i8S las w0 A3, e 4 306 e
ol Sais s Sas e glackle il as S
Sk e oS sl sSL gl oslase
S oy gl s cte o5 slag S
Sash Skas 5 Sus)le glckle
Oy Sl 1l o sl rdskilas S
o S oge ol eslas & g b
e eSSl A peS e A Y
2 S ke OVY 5l o 5V e a3l s
AC O ke @l el e A
A6 O 2508 5 SN L LIS s 5 o slas

25 e oS sl St
ol O 5 (Aman)  obd adles s
Sl osn (YA (o= J5ike o jlas (15 Soadts
orat et oS sty
Lids enSL o aS i Sl
—oSSASl s sl S S Sk
in oS S Sl e Sl e sSnd sl
Sl S el Bl [atli opimas 3y
Sl 5 sl S Skl slags st
S50 Ak s eSS YO 5 VYO sy
s oobas gl 6l gl ol (FY)
andllas b (e p S 4 ol St o S (slags L
A Sl O oy Cglie sl
sl st ¢l s ke > MIC
okns OLE (IS Lk 31 5 wgiosl (S S hdlad
2 ol e Shoj g ol olae ziy U
s Beg) Ko adlas 3 owla SUL ol A,

Sbeolas o5 Seds Sl g5, 2 DL

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

s b o

FY V{1 R [ VRS S P SOV
Ll o Lol oS5l cpl eslae o5 Sads
s eSS el e S
A 6 m olans] o

Sl ia b5 Olosle e olor S aalllas
el 0 i3 ¢L>.=3‘

e’l.'..a:\-éi
Oy dlie OBt ban s wile o)l 4 Spms

ol 0 S

References:

ool ol QLS 1y S 5 g SlS S
FJEB ellS 5 ol Sl sk ) eslas (S
alllae 3y50 58 Sl ln 03 L s
o cdld o mis bl wolas 5ol Ol
255 g Sl LS jase 2l 53 25 S
GC-MS L oid Lol s Sonds S 5
0 b ooslae GUSL Ao i mls
Gl B Slast 2T cdled o las inen
Sl Olgsa Ll s ol ol Ol
A3l ke o sls —ME ann S o 5dlL gl Sles

0 ol 5l s e sl g5l o 5 L

1.Eisenberg DM, Davis RB, Ettner SL, et al.
Trends in Alternative Medicine Use in The
United States, 1990-1997: Results of A Fol-
low-Up National Survey. JAMA 1998;
280(18): 1569-75.

2.Mozafarian V. Classification of Plant Mor-
phology and Taxonomy. Tehran: Amir Kabir
Publications, 2010, 512.

3.Wang F, Sun X, Dong J. et al. A primary study
of breeding system of Ziziphus jujuba var. spi-
nosa. Sci Rep 2021;11: 10318.
https://doi.org/10.1038/s41598-021-89696-1.

4.Dahiru D, Sini JM, John-Africa L. Antidiar-
rhoeal Activity of Ziziphus Mauritiana Root
Extract In Rodents. Afr J Biotechnol 2006;
5(10): 941-5.

5.Motamedi H, Safary A, Maleki S, et al.
Ziziphus spina-christi, a Native Plant from
Khuzestan, Iran, as a Potential Source for Dis-
covery New Antimicrobial Agents. Asian J
Plant Sci 2009; 8(2): 187-90.

6.Khalili M, Ebrahimzadeh MA. A Review on
Antioxidants and Some of Their Common
Evaluation Methods. J Mazandaran Univ Med
Sci 2015; 24(120): 188-208. (Persian).

7.Ahmadi Mousavi E, Manochehri Kalantari K,
Jafari S. Change of some osmolytes accumula-
tion in water-stressed colza (Brassica napus 1.)
as affected by 24-epibrassinolide. Iran J Sci
Technol Trans. 2009; 31:Al-1. Doi:
10.22099/1jsts.2

009.2197.

8.Young IS, Woodside JV. Antioxidants In
Health and Disease. J Clin Pathol 2001; 54(3):
176-86.

9.Negi PS. Plant Extracts for The Control of
Bacterial Growth: Efficacy, Stability and Safe-
ty Issues for Food Application. Int J Food Mi-
crobiol 2012; 156(1): 7-17.

10.Williams GM, latropoulos MJ, Whysner J.
Safety Assessment of Butylated Hydroxyani-
sole and Butylated Hydroxytoluene as Antiox-
idant Food Additives. Food Chem Toxicol
1999; 37(9-10): 1027-38.

11.Prior RL, Cao G. Antioxidant Phytochemi-
cals in Fruits and Vegetables. Diet And Health
Implications. Hortscience 2000; 35(4): 588-92.

12.Halvorsen BL, Carlsen MH, Phillips KM, et al.
Content of Redox-Active Compounds (i.e., anti-
oxidants) in Foods Consumed in the United
States. Am J Clin Nut 2006; 84(1): 95-135.

http://bpums.ac.ir


http://bpums.ac.ir/

VO /».(LU 0 ga0 J&_J.;.w.ij_y Qw}\a’ ........................

13.Dai J, Mumper RJ. Plant Phenolics:
Extraction, Analysis and Their Antioxidant
and Anticancer Properties. Molecules 2010;
15(10): 7313-52.

14 Kirakosyan A, Kaufman P, Warber S, et al.
Applied Environmental Stresses to Enhance
the Levels of Polyphenolics in Leaves of
Hawthorn Plants. Physiol Plant 2004; 121(2):
182-6.

15.Amany MB, Shaker MA, Hoda AF. Utilization
from fruits and leaves of napek (Zizyphus
spinachristi 1.) as a source of bioactivecompo-
nents. Banat’s J Biotechnol. 2013; 4(7): 16. DOI:
10.7904/2068-4738-1V/(7)-16.

16.Khorramizadeh M, Esmail-Nazari Z,
Zarei-Ghaane Z, et al. Umbelliprenin-Coated FesO4
Magnetite Nanoparticles: Antiproliferation Evalua-
tion on Human Fibrosarcoma Cell Line (HT-1080).
Mater Sci Eng C 2010; 30(7): 1038-42.

17.Asgarpanah J, Haghighat E. Phytochemistry
and pharmacologic properties of Ziziphus
spina christi (L.) Willd. AJPP 2012; 6(31):
2332-39. DOI: 10.5897/AJPP12.5009.

18.Nazif NM. Phytoconstituents of Zizyphus
spina-christi L. Fruits and Their Antimicrobial
Activity. Food Chem 2002; 76(1): 77-81.

19.Mohebbi GH, Vatanpour H, Vazirizadeh A,
et al. Phospholipase A2 Activity of The
Persian Gulf Upside-Down Jellyfish Venom
(Cassiopea andromeda). Iran South Med J
2017; 20(3): 287-300. (Persian).

20.Lesjak MM, Beara IN, Or¢i¢ DZ, et al.
Phytochemical Composition and Antioxidant,
Anti-inflammatory and
Activities of Juniperus macrocarpa Sibth. et
Sm. J Funct Food 2014; 7: 257-68.

21.Elya B, Yasman, Edawati Z. Antioxidant
Activity of The Ascidian Marine Invertebrates,
Didemnum SP. Int J App Pharm 2018; 10(1):
81-6.

22.Slinkard K, Singleton VL. Total Phenol
Analysis; Automation and Comparison with

Antimicrobial

Manual Methods. Am J Enol Viticult 1977;
28: 49-55.

23.Asayesh G, Mohebbi GH, Nabipour I, et al.
Secondary Metabolites from The Marine
Tunicate “Phallusia nigra” and Some Biologi-
cal Activities. Biol Bull 2021; 48(3): 263-73.

24.Alizadeh Behbahani B, Tabatabaei Yazdi F,
Vasiee A, et al. Oliveria decumbens Essential
Qil: Chemical Compositions and
Antimicrobial Activity Against the Growth of
Some Clinical and Standard Strains Causing
Infection. Microb Pathog 2018; 114: 449-52.

25.Kolahi Marand S, Tabatabaei Yazdi F,
Mortazavi SA, et al. Inhibitory and
Bactericidal Effects of Artichoke (Cynara
scolymus) on Pathogenic Strains and Their
Comparison with Antibiotics In Vitro. Qom
Univ Med Sci J 2016; 10(2): 32-42. (Persian).

26.Nayaka MAH, Sathisha UV, Dharmesh MS.
Cytoprotective and Antioxidant Activity of Free,
Conjugated and Insoluble-Bound Phenolic Acids
from Swallow Root (Decalepis hamiltonii). Food
Chem 2010; 119(4): 1307-12.

27.Suleria HA, Osborne S, Masci P, et al.
Marine-Based Nutraceuticals: An Innovative
Trend in the Food and Supplement Industries.
Mar Drugs 2015; 13(10): 6336-51.

28.Abass MF, AL-Niami JH, AL-Ani RF. Some
Physiological Characteristics of Fruit of Jujube
(Zizyphus spina-christi willd) at Different
Stages of Maturity. J Hortic Sci 1988; 63(2):
337-9.

29.Choe E, Min BD. Mechanisms of
Antioxidants in The Oxidation of Food. Compr
Rev Food Sci F 2009; 8(4): 345-58.

30.Uttara B, Singh AV, Zamboni P, et al.
Oxidative Stress and Neurodegenerative
Diseases: A Review of Upstream and
Downstream Antioxidant Therapeutic Options.
Curr Neuropharmacol 2009; 7(1): 65-74.

31.Chen CF, Lee JF, Wang D, et al. Water
Extract of Zizyphus Jujube Attenuates
Ischemia/Reperfusion-Induced Liver Injury in

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

g.aqub/\o"

Rats (PP106). Transplant Proc 2010; 42(3):
741-3.

32.Goyal R, Sharma PL, Singh M. Possible
Attenuation of Nitric Oxide Expression in
Anti-Inflammatory Effect of Ziziphus jujuba in
Rat. J Nat Med 2011; 65(3-4): 514-8.

33.Roginsky V, Lissi EA. Review of Methods to
Determine  Chain-Breaking  Antioxidant
Activity in Food. Food Chem 2005; 92(2):
235-54.

34.Singh V, Guizani N, Essa MM, et al. In Vitro
Antioxidant Activities of Ziziphus Spinachristi
Fruits (Red Date) Grown in Oman. Biotechnol
2012; 11(4): 209-16.

35.Setorki M. Effect of hydro-alcoholic extract
of Ziziphus spina-christi against
Scopolamine-Induced  Anxiety in  Rats.
Bangladesh J Pharmacol 2016; 11(2): 421-7.

36.Alothman M, Bhat R, Karim AA.
Antioxidant Capacity and Phenolic Content of
Selected Tropical Fruits from Malaysia,
Extracted with Different Solvents. Food Chem
2009; 115(3): 785-8.

37.Shukla S, Mehta A, Bajpai VK, et al. In Vitro
Antioxidant Activity and Total Phenolic
Content of Ethanolic Leaf Extract of Stevia
Rebaudiana Bert. Food Chem Toxicol 2009;
47(9): 2338-43.

38.Sun L, Zhang J, Lu X, et al. Evaluation to
The Antioxidant Activity of Total Flavonoids
Extract from Persimmon (Diospyros kaki L.)
leaves. Food Chem Toxicol 2011; 49(10):
2689-96.

39.Sanchez-Moreno C, Larrauri JA,
Saura-Calixto F. Free Radical Scavenging
Capacity and Inhibition of Lipid Oxidation of
Wines, Grape Juices and Related Polyphenolic
Compounds Constituents. Food Res Int 1999;
32(6): 407-12.

40.Maganha EG, Da Costa Halmenschlager R,
Rosa RM, et al. Pharmacological Evidences
for The Extracts and Secondary Metabolites

from Plants of The Genus Hibiscus. Food
Chem 2010; 118(1): 1-10.

41.Sharma RK, Samant SS, Sharma P, et al.
Evaluation of Antioxidant Activities of
Withania somnifera Leaves Growing in
Natural Habitats of North-West Himalaya,
India. J Med Plant Res 2012; 6(5): 657-61.

42.Aman S, Naim A, Siddigi R, et al.
Antimicrobial ~ Polyphenols from  Small
Tropical Fruits, Tea and Spice Oilseeds. Food
Sci Technol Int 2014; 20(4): 241-51.

43.Rastegar S, Hassanzadeh Khankahdani H.
Evaluation of some quantity and quality
properties of 11 Ziziphus genotypes fruit of
Hormozgan province. J Plant Prod. 2015;
38(3): 105-11. doi: 10.22055/ppd.2015.11458.

44.Chiti S, Basiri S, Mortazavi A, et al.
Evaluation on Physicochemical Properties and
Antioxidant Capacity of Two Iranian Jujube
(Ziziphus jujuba Mill.) Cultivars. JIMPB 2019;
1: 85-93.

45.Gupta D, Mann S, Jain |, et al. Phytochemical,
Nutritional and Antioxidant Activity Evaluation
of Fruits of Ziziphus nummularia Burm. Int J
Pharma Bio Sci 2011; 2(4): 629-38.

46.Wink M (ed). Functions and Biotechnology
of Plant Secondary Metabolites, 2nd edn,
Annual Plant Reviews, Vol 39. Chichester,
UK, Wiley-Blackwell, 2010, ISBN

978-1-4051-8528-8, GBP 120.00.
https://doi.org/10.1111/j.1439-
0434.2010.01716.x

47 .Mosaddegh M, Naghibi F, Moazzeni H, etal.
Ethnobotanical survey of herbal remedies tra-
ditionally used in Kohghiluyeh va Boyer Ah-
mad province of Iran. J Ethnopharmacol.
2012; 141(1): 80-95. doi:
10.1016/j.jep.2012.02.004.

48.Cynthia FI, Hery S, Akhmad D. Antibacterial
and Antioxidant Activities of Pyrogallol and
Synthetic Pyrogallol Dimer. Res J Chem
Environ 2018; 22: 39-47.

http://bpums.ac.ir


http://bpums.ac.ir/

\0"/».(1») 0 ga0 J&_J.;.w.ij_y Qw}\a’ ........................

49.Han YH, Kim SZ, Kim SH, et al. Pyrogallol
Inhibits the Growth of Lung Cancer Calu-6
Cells Via Caspase-Dependent Apoptosis.
Chem Biol Interact 2009; 177(2): 107-14.

50.Khan MTH, Lampronti I, Martello D, et al.
Identification of  Pyrogallol as An
Antiproliferative  Compound  Present in
Extracts from The Medicinal Plant Emblica
Officinalis: Effects On In Vitro Cell Growth of
Human Tumor Cell Lines. Int J Oncol 2002;
21(1): 187-92.

51.Moreno-Manzano V, Ishikawa Y,
Lucio-Cazana J, et al. Selective Involvement
of Superoxide Anion, But Not Downstream
Compounds  Hydrogen  Peroxide  and
Peroxynitrite, In Tumor Necrosis
Factor-Alpha-Induced  Apoptosis of Rat
Mesangial Cells. J Biol Chem 2000; 275(17):
12684-91.

52.Saeki K, Hayakawa S, Isemura M, et al.
Importance of A Pyrogallol-Type Structure in
Catechin Compounds for Apoptosis-Inducing
Activity. Phytochemistry 2000; 53(3): 391-4.

53.Sawada M, Nakashima S, Kiyono T, et al.
p53 Regulates Ceramide Formation by Neutral
Sphingomyelinase Through Reactive Oxygen
Species in Human Glioma Cells. Oncogene
2001; 20(11): 1368-78.

54.Park WH, Han YW, Kim SH, et al. A
Superoxide Anion Generator, Pyrogallol
Induces Apoptosis in As4.1 Cells Through the
Depletion of Intracellular GSH Content. Mutat
Res 2007; 619(1-2): 81-92.

55.0zturk Sarikaya SB. Acethylcholinesterase
Inhibitory Potential and Antioxidant Properties
of Pyrogallol. J Enzyme Inhib Med Chem
2015; 30(5): 761-6.

56.Vessal M, Hemmati M, Vasei M.
Antidiabetic  Effects of Quercetin in
Streptozocin-Induced Diabetic Rats. Comp
Biochem Physiol C Toxicol Pharmacol 2003;
135(3): 357-64.

57.Lamien-Meda A, Lamien CE, Compaoré
MMY, et al. Polyphenol Content and
Antioxidant Activity of Fourteen Wild Edible
Fruits from Burkina Faso. Molecules 2008;
13(3): 581-94.

58.Yang W, Chen Xu, Li Y, et al. Advances in
Pharmacological Activities of Terpenoids. Nat
Prod Commun 2020; 15(3): 1-13.

59. Liu Y, Nakamura T, Toyoshima T, et al. The
Effects of D-allose on Transient Ischemic
Neuronal Death and Analysis of Its Mechanism.
Brain Res Bull 2014; 109: 127-31.

60.Ishihara Y, Katayama K, Sakabe M, et al.
Antioxidant Properties of Rare Sugar D-allose:
Effects on Mitochondrial Reactive Oxygen
Species Production in Neuro2A cells. J Biosci
Bioeng 2011; 112(6): 638-42.

61.Kushwaha P, Yadav SS, Singh V, et al.
Gc-Ms Analysis of Bio-Active Compounds in
Methanolic Extract of Ziziphus Mauritiana
Fruit. Int J Pharmaceut Sci Res 2019; 10(6):
2911-6.

62.Ju J, Hou R, Zhang P. D-allose Alleviates
Ischemia/Reperfusion (I/R) injury in skin flap
via MKP-1. Mol Med 2020; 26: 21.

63.Hossain MA, lzuishi K, Maeta H. Protective
effects of D-allose Against Ischemia
Reperfusion Injury of The Rat Liver. J
Hepatobiliary Pancreat Surg 2003; 10(3):
218-25.

64.Yokohira M, Hosokawa K, Yamakawa K, et
al. Potential Inhibitory Effects of D-Allose, A
Rare Sugar, on Liver Preneoplastic Lesion
Development in F344 Rat Medium-Term
Bioassay. J Biosci Bioeng 2008; 105(5): 545-
53.

65.Kanaji N, Kamitori K, Hossain A, et al.
Additive Antitumour Effect of D Allose in
Combination with Cisplatin in Non-Small Cell
Lung Cancer Cells. Oncol Rep 2018; 39(3):
1292-8.

66.Aloui ME, Mguis K, Laamouri A, et al. Fatty
Acid and Sterol Oil Composition of Four

http://bpums.ac.ir


http://bpums.ac.ir/

VO 5 gl 2 /Y el /oy 5 o L

g.aqub/\o’f

Tunisian Ecotypes of Ziziphus zizyphus (L.) H.
Karst. Acta Bot Gallica 2012; 159(1): 25-31.
67.Goncharova NP, Isamukhamedov AS,
Glushenkova Al. Glycolipids and
phospholipids of the fruit of Elaeagnus
angustifolia. Chem Nat Compd 1993; 29(5):
569-573. https://doi.org/10.1007/BF00630198.

68.Zhao J, Li SP, Yang FQ, et al. Simultaneous
Determination of Saponins and Fatty Acids in
Ziziphus Jujuba (Suanzaoren) by High
Performance Liquid
Chromatography-Evaporative Light Scattering
Detection and Pressurized Liquid Extraction. J
Chromatogr A 2006; 1108(2): 188-94.

69.Peng WH, Hsieh MT, Lee YS, et al
Anxiolytic effect of seed of Ziziphus Jujuba in
Mouse Models of Anxiety. J Ethnopharmacol
2000; 72(3): 435-41.

70.Kourakis S, Timpani CA, De Haan JB, et al.
Dimethyl Fumarate and Its Esters: A Drug
with Broad Clinical Utility? Pharmaceuticals
2020; 13(10): 306.

71.Lima MT, Finelli FG, De Oliveira AVB, et
al. Continuous-Flow Synthesis of Dimethyl
Fumarate: A Powerful Small Molecule for The
Treatment of Psoriasis and Multiple Sclerosis.
RSC Adv 2020; 10(5): 2490-4.

72.Yao Y, Miao W, Liu Z, et al. Dimethyl
Fumarate and Monomethyl Fumarate Promote
Post-Ischemic Recovery in Mice. Transl
Stroke Res 2016; 7(6): 535-47.

73.Gill AJ, Kolson DL. Dimethyl Fumarate
Modulation of Immune and Antioxidant
Responses: Application to HIV Therapy. Crit
Rev Immunol 2013; 33(4): 307-59.

74.Tzani MA, Gabriel C, Lykakis IN. Selective
Synthesis of Benzimidazoles from
O-Phenylenediamine and Aldehydes Promoted
by Supported Gold Nanoparticles.
Nanomaterials 2020; 10(12): 2405.

75.Mohamod AM, Redayan MA, Ali WB.
Synthesis, Characterization and Antibacterial
Evaluation of Some Novel Bis Benzimidazole
Derivatives. IOP Conf J Phys Conf Ser 2019;
1294: 052012.

76.Beg MA, Teotia UVS, Faroog S. In Vitro
Antibacterial and Anticancer Activity of
Ziziphus. J Med Plant Stud 2016; 4(5): 230-3.

77.Padalia H, Chanda S. Characterization,
Antifungal and Cytotoxic Evaluation of Green
Synthesized Zinc Oxide Nanoparticles Using
Ziziphus nummularia Leaf Extract. Artif Cells
Nanomed Biotechnol 2017; 45(8): 1751-61.

78.Kumar S, Garg VK, Sharma PK. A Review
on Ziziphus nummularia. Pharmacologyonline
2010; 2: 565-74.

http://bpums.ac.ir


http://bpums.ac.ir/

Iran South Med J 2022; 25(2): 130-155

Original Article

Evaluation of Some Phytochemical, Nutraceutical,
and Antimicrobial Properties of Ziziphus
Nummularia Fruit Extract

Gh. Ahmadi (vsc)t”, T. Khalifeh (msc)t, N. Mobaraki (php)?,
Gh. Mohebbi php)™, AR. Barmak (php)?

1 The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf Biomedical Sciences Research Insti-
tute, Bushehr University of Medical Sciences, Bushehr, Iran

(Received 16 Mar, 2022 Accepted 31 May, 2022)

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.

Keywords: Antioxidant, Antimicrobial, Gas chromatography-Mass spectrometry, Nutraceutical, Ziziphus nummularia.
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