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harsh environmental conditions and has long been used in traditional medicine to treat
various diseases, including digestive diseases, inflammation, and respiratory infections.
Qaradagh, Nitraria schoberi, The aim of this review study is to analyze the antioxidant and antimicrobial properties of
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antioxidant, antimicrobial, this plant and investigate its potential applications in human health and various
herbal medicine, natural industries. For this purpose, relevant articles were searched and reviewed from scientific
preservative, food and databases using specific keywords. The findings showed that the bioactive compounds
pharmaceutical industry present in the leaves, roots, and fruits of this plant, including flavonoids and alkaloids,

have strong antioxidant properties, and antibacterial, antifungal, and antiviral activities.
In addition, these properties have led to Nitraria schoberi having a high potential for use
in the food industry as a natural preservative and in the pharmaceutical industry as an
active ingredient in herbal medicines. As a result, it can be said that the Nitraria schoberi
plant, as a valuable natural resource, has high potential in various fields, and further
research can help in its optimal exploitation.
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INTRODUCTION
Nitraria schoberi, known in Iran as Qare-dagh, is a
medicinal plant that is resistant to harsh

environmental conditions and has long been used
in traditional medicine to treat various diseases,
including digestive, inflammatory, and respiratory
infections. The aim of this review is to analyze the
antioxidant and antimicrobial properties of this
plant and investigate its potential applications in
human health and various industries.

METHODS

This study was conducted by identifying and
reviewing studies conducted in English and Persian
from 2000 to 2025 related to the purpose of the
article in the databases Pubmed, SID, Scopus,
Google Scholar, Web of Science, as well as original
scientific and research articles, review articles that

were accessible with the keywords Nitraria
schoberi, nitrebush, Antiviral, Anti-virus,
Antibacterial, Antifungal, Antioxidant, Anti-

Inflammatory.

RESULTS

The findings showed that the bioactive compounds
present in the leaves, roots and fruits of this plant,
including flavonoids and alkaloids, have strong
antioxidant properties, and antibacterial,
antifungal and antiviral activities. In addition, these
properties have given Nitraria schoberi a high
potential for use in the food industry as a natural
preservative and in the pharmaceutical industry as
an active ingredient in herbal medicines.
CONCLUSION

As a native Iranian medicinal plant, the Nitraria
schoberi plant has high potential in the fields of
health, food, pharmaceutical, and environmental

industries, and continued basic and clinical
research can lead to its optimal utilization.

Ethical Considerations

Compliance with ethical guidelines

In this section, the <code of ethics

IR.ARAKMU.REC.1404.302 that has been approved
by the research ethics committee of the university
and, if necessary, the code of clinical practice
should be given. It should also be announced that
the principles of the Declaration of Helsinki,
including obtaining informed consent from the
participants and the confidentiality of their
information, have been observed.

Funding

This research was conducted with the financial
support of the Vice Chancellor for Research and
Technology of Arak University of Medical Sciences.
The authors sincerely thank the Vice Chancellor for
Research and Technology of the university for the
financial support in the form of this article.

Authors' Contributions

Authors contributed equally to the conceptualization
and writing of the article. All of the authors approved
the content of the manuscript and agreed on all aspects
of the work

Conflict of Interest

Authors declared no conflict of interest.
Acknowledgments

This study is part of a student research project at Arak
University of Medical Sciences. The authors would like
to thank the Vice Chancellor for Research and
Technology of the university for scientific and financial
support.

98



1P+ F bl <Y o Lo 10 0,59

https://cmja.arakmu.ac.ir/

9 (Nitraria schoberi) 150 9 oLS (39 Swod § SIS IS o155 539 0 (w3
of 0gll sbs »,b8

s9ak 105 & ool Lo ) ad W55

EARAY

Oyl S ST (S5 pale olSiily ¢ g gomitils @lisios aieS )
Al S ST (S pole oIl ccuidligg 038iily w35 pole 09,5 bobiwl .Y
Ol S ST (St pole olKitsly ¢ x5 Jaxe o) sl 0an VT @liiss S50 Y

sl ol (ST ST (S pale olCiils cilage oaSiiils «aydss pole 09,5 «jg aly 112 1] 9o 00w g !
pilevar.arak@gmail.com

oS> VEF/ VY iedl yo fu b
Gl oo Couw balyd 4 polie (gl olS o g o aislis Eboyd pb 4y olpl > 8 Nitraria schoberi ol VF-¥1-#1-higinds g )b

odlistel i3 sigis g ol eedlsS s lon dlox 5l Gilisee slacsilon Loy slp (i b 3 Sy il &S Lkl
2 ol sl slod )l s g oSl (29,Sseds g GlaSls (olid Ll (gy9p0 adllae ol 5l Bl 00 Nitraria g
Gl SIS ookl b ele o3l (claolSal 1 Laye Yl opghiio ol (sl el cilizes golio 5 hed] oo
Jols olS ol ogie g ady) Sy 3 39290 e b SluS 5 & 0l L all WAD ey g ier pasule
A Miad wgpekd g 2)Bus (obSlis clhedld 5 8 SluSlus ol s dassdISIT g laasegMs
29 b 03l lyie 4 238 glio ) edlitul gl (VL Sty 130,38 B cunl 0ad cage ol cnl 0gde

laSlas schoberi
2L slagls oy e
5 108 Caio (aamds 0050

5ol

olfasls sl yi5 3od (olos

T o Olgis 4 g5 olS 45 €S i oo aom )3 AL ALy (LS slag s 53 0550 o3le lsie 4 (slug)l> o ol Byioma ST S35, psle

A8 S8 Oi 3l a0 ye0 J.3|53'6o grov Q[ﬁ@:&g 3,5 caliseo oy ui\/l-.' Sl cdiadds 3, L;l.u.‘c

Copyright © 2025 The Author(s); Published by Complementary Medicine Journal. This is an open access article, distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and
redistribute material just in noncommercial usages, provided the original work is properly cited.


http://creativecommons.org/licenses
https://orcid.org/0000-0001-7360-0478
mailto:pilevar.arak@gmail.com

OlHes g (Fad

5 w9y S 9 2o olyE s sl g lagyisle
9 L3Pl aby e jo aSlgee 5 s el s 00iiS o
b s wlyied S92g cmzran (V) anily ails 285 ol Gy ool
9 A Cdle dgap 95 JortelS o falS 4 Wil e olS 5o
AOA) S S8 Sle slogsjbo 5l 6252y 5 350

Setlgid 5 Sedgid el oy 4 Bl 0z Glrasl SR g
S Sbes Sgnte 5 (oo slacledll GhalS ( Jsho slalid cwdl i o
ORIB! S peizmen SLS 5 nl L O) ates Joe orac pee g e
SRS 5 (S w59 elai Jlpbs ame Lulyd ply 55 olS Caglie
(Ve F) 0o (oot A5 gl

Ls & Nitraria schoberi oS 15 dlge (pl 5,8 45 pasie oS 5
@y asly wsbioe plusl ;o 03,08 Su3gleSleylb SIS Slm] o
QS (o e 3 debnal So5eleST Lalpl jo a9 Wy gl 1) oS (oYL
B O S e S NI RENE S PR ()
(V) Sl 03,5 Joas 238 lio g Il (65,0lS (sslwg)l

Looss Ghagy 50 VOV Jlops ohlKes 5 (us axlys (dedose
9 JS Js& Nitraria schoberi ;);5a-1 o lac GC-MS 3JU1" lgie
slacled b ol " aalel ulis e ol GlaeShas el
B 0 oLS e s ol3Sa D slaolae Jpsh S5 5 ST
35 55503 WHGC-MS) ooy (il 65 BS5les S 29y 42,
3 @l aie Wlgs o ol cpl A W, Al ()l 4 g 0,5 oy
Oeed 9 Spare SLSF ok 4 o el OlSy
(YY) 0l oo xmsb (gloapmSTas

Jaa Glyie b gladlas j0 YO Jlo j0 ol Sea g ol oy olg
Nitraria o5 Gl o iy JamSlas slaclla 5 o5l slo JiSual,
4 Joilie 5 0,899,151 o )lac ;6T g ad hoc in vitro ysg, L schoberi
T o Gsl, o 5 Sl 0o slacld &5 W, a4 )l
kS B b a5 b 2ol ety 5 S a4y S baogee (g0 lae
3 ol SlaplaSlis I sipe 5 Wi e Sas gl
(F) 595 4385 5,5 o Jlob slo S 528

SLYT1Y
5 @9Seerd (GlanSs sla Sy o5 (SVle ol asdlle
S8 anlllas 8,50 iled,S )y |, Nitraria schoberi ol5 =L.S 3
Ll 00ld
aitrebush Nitraria schoberi .. 5 sloojly oS ol o
Antioxidant Antifungal .Antibacterial Anti-virus Antiviral
(AND & OR) ;g slo )5 Jos L o] oS 5 5 Anti-Inflammatory
ailodldy gz ) O g0 A
"Nitraria schoberi" OR "nitrebush" AND "Antiviral" OR
"Anti-virus" OR "Antibacterial" OR "antifungal"
"Nitraria schoberi" OR "nitrebush" AND "Antioxidant"
OR "anti-inflammatory"

€1 08 olS b lactly wlST alSlar ©jse a5l ey s

ol o gl olS Sl 5 g g Seend (gngnd (ST
sWeb of Science .google scholar .Scopus SID pubmed ool
Sl 8 g SV ol gk 5 oels SV Guizen
g odd g YoYO B Yoo by Cosgame boaiidls  owjiws
as8 Nitraria ol3 a5 aiods Ol ouedSl g )b o yingsy

4dondo

WLl opeig) S9) 10 ook 20l 5 2lE B bl
Suaglie 0)byd b SIS Gl 3l ol jo 5 (1) WS s
@ osee bl 5 alerd Glag)l ilr Bl ( Ssm
Sl oals ggyle (LS @yl dxg o (b slaglegs
aslis glood ol b ylpl o &5 Nitraria schoberi oS (Y)
(1) ol e Comn bulid @ pglie (09,10 olS SO g oo
o035 55 ailee gl (535 0 Slowl Sloplln jo it olS
g Sis @bl o glnl 0w oo a8 e 02 Jled 5 Gl
5 alp St (s e la S (S Azl 4t wile 5
Jedo @ £l 0,8 oL (F) 0 (oo 0y (b D50 @ e SVU
o Jbimss Sl 5 5 3 5 panin SeislaniedsS] o Shes
e 132 g e lio o oolitul (gl calio glisyS
(D) o5 o0

Sz g0 Jldluw ) CluS 5 as wleols las goaxie Slallas
Lol Ssd dauggiodls anle oLS ol il sloisy Lo
@3Sl 5 FmSlas plss gl laas ST g byl
o9y Judo a e laSls el (F) sie (g8
T Gl JSGol, (5lw s 0 a5 sl laawl Sgid g laaSgigdls
5 ofmbe LS5 omizen (V) Wl pE Ol el
5 B2 2l yShas slacdled wlS cal )0 dsrse a5
A) 95 oo |y a3l a) aiils oo g W1 (g gl

Slp @b Jeily Ele B b ot crse (29l Als>
olS opl 5 Jlie Glare 4 () wbl axils alise polio jo o)l
lo ;0 5 ormb od) eSS S lye 4 Gl gl o (g
) 555 oolizal aLE slagls ;3 00 oole Slyie 4 (s55kug b
5 ShaeShas ol &8s o wgygpe s (pl I Saa
sloojs> )2 OF osilly oo )5 sy 5 €103 kS (29, Send
ool Campl @ dz g by sl g9l 5 21dE mlio (il Cedle
a Wl oo iy Sladod el ab gie SG lsie 4 olS
.(D) .\JSJASQT 3 s 610 o e

(Nitraria  glso,d olS Jlad /s>l 5 oleands Olos
schoberi)
oS Glixe ©lizl 69y odxe Ollas
wlosls ylis g el ool plosl atyy g ogue o5, Julis schoberi
& Cal Jd ey OlaS 5l grmy b 5l oS (nl oS
AOY) a8 oo ) T e 5 (29,18 oles )3 oS 2
O 555 9iile) aadgios @ (g e SlaS S (nl et
9 ool S el SIE 133 ool S gid (059, 9 (sl
by alo ) Lo s iyt s dagsinle (amml Sy 3

Nitraria

V- Kol aiile) Kol oolgils 51 gLl e oy slaaul g (Jg yiomgionm
OYOF) 55 o sl (-1l

9 sbpleslas lie 4 ol Ssd 5 oSyl
N S s N X R
W)l b Jsho )0 st glacew 51 6,Ki 5 Sl (rals
ek 5 il Glampl Slee b pizes SLS S ol (V0)
cditlre 5 gledlas glaanl jo o Jobo (20U o yens
(OF) 0 oo & Ln 5 mae



OlHes g (Fad

5 Sl sleasss 2 baojlas (nl JNT,00 lacdile 5T 50 b s
Jumilis slyls Nitraria schoberi oS s jasin § 0b s o,
(YD) Col g Sonods 5 (SannSTas

Ol b ogz asllas ;o YoVV Jlo o j0 oL, Ken 5 solo,8 Uge
iz slaplailys glooy oS IS slaadglsT free agling gl Sl
sloplail GlaasgsIl gl gl SaS 4 " me IS g stug, 0p90 b
oy SeS 4 gl sy s RSell s aluSsn (b, b il
Sroygo ;0 £ls 0,3 oLS slaaSdSUl e a5 aizdl jo o gKwg S
lelil [0 @ cond Ol Sn oy ol oglite (805 5 (s,
YY) 38 (5 i laasgllsIT
Nitraria olS wgpgid 5 g s (spiTbus sloccdles
schoberi

S9y » 1N VIITO Sjgo 4 oy 4 a5 goanie Slallhe mls
olis el oal plxl Nitraria schoberi oS abise (sloolac
b iS5 g 0l e o @Yb ety Gl ol fpl 45 s e
(Pt slaoslas (T YAl (0980 slisslom Jalse 5l (sloo s
wd, e cble y glaal Gy, 4 e olS ol ol 5 Jsbl
Staphylococcus aureus sl coie o5 slos iSL o, silatasles
oz 5l it a5 Glas,SL cwimen g Bacillus subtilis
Salmonella 4 Escherichia coli, Pseudomonas aeruginosa
() alei e e ,5b & Liyphimurium

Bas b oog> tagh ;0 VO Jlo o o) en g ol 8 olg>
e s 5 2 Bud anTas (ol Slad Colled (o
oligagoge) shie 05 6L ez 59, 2 1) o)las Gal oo f oge ol
e g (B byl 5 aigosn Sl 5359 51 1Sy 1l 550 51
bl sla g, 5l eolainl b ((mghysl (g5 95 ghdbinl) Coe 05 (555
4 W) el cnl 4y w08 Glejl GasblsgSee 5 5T Ss
&l 08 oges 0 las a4y S |y 60853l (e 15539 5T oligegoses
0905) 2550 ST il 5 20l Gushs el slag)B rizpan 3l
shls s 0 (slrogie a5 Winpwy azi (pl 4 Cules jo g a8 I8
9 Wed 598 llas g (7 yBas (GlnSTas (ol Shas (ole>
Gy By LSl sl lr ol Olyiee Sl (Keo
JRUCTRVOC { BV § PR SESURIERN STt B NNPRVEL (Ot U KPS [F78
) 2ig oolial el Ll

slaaiss o 55 N oschoberi slas)lac >,Bas o)l
s Candida albicans, Aspergillus niger, L ;e lew
(YA el s 513wl 5 ,seTrichophyton mentagrophytes
5 Ladgigdd daigle flal SLS 5 b aauly 4 Veens SIST ol
S o8 sl L &l L o8 5,5 o &0 Silgih DS 5
5 0y 5 gl o pbol Sgslin (6loyome ,3 OS] 5 Jskos olgs s
(Y0) Wiyl gn lag] (2528

oS wlosls )55 el Jshe Sldllae olis ug s o35> o
ade 42 B wgpgas cdld gl N. schoberi sleo,lac
922385 iz 9 HSNIHINZ laaisS o5 51 13531kisT (sl o929
@oanene Sl cnl Gln ol sla)Sgile (YA s Ll
oo n @ Jlail Gk 5l Gl sladshe & Gus g 9959 Jle Jol
255 gy 50 LS (Glasieelysi 5 GeislSlen wiile) (swgny (ol
Sae gla ol y0 (owgpgnd el Euly W Jobe 01950 w9ns

Yo

o Sig 0lS b Shg w5l g W 00,5 w1, schoberi
S8 addllas 550 Elso)3 oS SlaS 5 g 29, 5ead g GlamSlas
ol S 0,50 a5 pls ple g Nitraria sleaisS ple g aidg cols
Yl 0aSe uiler SaS d dslsl Ho el Bis wisgs asdlae
2 S sr Slp e allie VF g wald Bis e
it Sl £l 0,8 oLS g Semid 5 SlirSTas Lolss
o o ] SaS 4 g wind anllle ony s Yle
allas Lol 950 5 (oyp b Caled 5o 5 WS bl adllas

L i sl

Nitraria schoberi olS licsSIis slo g

Sials b B o lee 3ok 5l a8 aes SLS 5 b ueaSTas
gt Glaceul Sl gle ol ool oyre Sl
G5 ] (L (0) Wigdi oo DNA 5 o] oy a5l
o 5l eze slasylom ) ok SErin 5 Sen (ool
5 O3Sl pmalill ( Bo el glacs lens 90 £55 Subis (ol
Nitraria schoberi o5 @i cnl 3 (YF) )5 o395 Sy
a2 S50 (gl 5 (s LSl (8 e e @
A(0) cul a3 13 1 Kseghs 5 ()b

aS aileols lis saate oy g 2Bl law)y
b onds gl sloolas ofs 4 wbS ol cilisee sloolas
B SareSlos b bl Jgibl 5 Jyite il olad (slo Dl
laigasl 5l ealitul b collad ol (YO Q) aiten )55 5 4255
DPPH (22-Diphenyl-1- o), o alax 5 o laibi
(FRAP: Ferric o l>! cud b picrylhydrazyl)

ABTS ., ke 5 Reducing Antioxidant Power)
(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
IS laggel cnl @bl a3 S 15 b5l 9,5 acid))

sl ssol, osle iz 0 No schoberi slas las YL LUl
.(E ‘j) Gl 0093 ad ygplannSTyy als g ¢|)‘T

Al s SIS sl e S s LS
i oSl Gilie sla iy o 45 Wiy 5 aysi Ly
nl DS o il o] ShaaSTas cullad o Lol a5 il
Sl plp )3 eanSedidbue Jolge plyedy L OloS 5
(sl (B0l Sl s el b aSLy S oo Joe sl
OeneST sl e 5 SlamTas glis b s ye slap)y ol
(Y)Y 8ls 25 55 Slb e 5 2ol slao] )3 08 50

Nitraria oL5 slaolac (laogas ol a4 4z L
Sl eSe ai ;0 oige slizl lgiear iy o Schoberi
Slagyls o 5 cbli> o Slae b olié slo Sog38l o glapnSlos
2 (D) Wgh a8 )F IS 4 ere slagsslon o iy
5 F30 590 (e edlem) ey 0 Gyuin Olalllas wasl
ol 1 0SS fo et sl Iy akeej e il (slaols)
D)5l pal 3 gldas g 095l mlio ;o olS

Looss Ghash 5o VoVF Jlo o plles 5 Shaism oyl
Nitraria lise gloe las  Sojelem glacdles 51 50" olge
s=y9y Glacund | Jgile 5 Jeibl slaolac " schoberi L
zshw Rel Assay sbooS SaS a4 5 w05 ags oS

o3l 1) o] silonnS] ol asls 5 oS SlapSlas



OlHes g (Fad

2 oS ol () 2l bl 5 ol s qrans Slsi wile (egan
Slse 31 0938l Jldiwl 5 (plooad sla 53938 Bi> Slezr g, sl
AFF) el )ly55 2 Sl el Sl pal 5 (rb (2130
Cals > 5 Sy o 5 oadghiil alS cleo,lac
Iy oS5 5l ol polie g9l Nitraria schoberi
5 @sSeend Pl & amea I glaaul 5 laasggdle
aby 5l asle o OS5l ((YO) W)l gloasolsl glaaSTas
byl 5 sld wlse lapaslS)lg s
13 g oS s Sel> Salmonella 4 E. coli imonocytogenes

Listeria asle
.(Q) ass Gl plié OYsame (6,E w6l cass

o ns ¢ 255 (sloodygT 8 (ysea¥gard o ol oo baojlas ol ]
ool ogeasl > g 0adisygl 8 Sl jw il iy S game
Shed slagids adg ;o gloe Sl eolatwl (pizen (YF) o)
5l % (Active Packaging) Jld slasaiaing 5 ndyasjzicens;
Ap 3 e GBli> B Wl e &S sl olS (nl (g lasp)l8
(V) S Wyl gl g 2,50 alge

Olyeds Wlgi oo glse 3 ojlac emecuadle slaSurdy 05> o
9 S5y esldss gyl Gl cred g 098 00938l HlaSTas b s
o9 oS Gl a5 T 5l U(TA) sidy Sudss 4 55 s pab
Sy 20l e Wil e o 5 ol 0t el ) Kk 3blio
5 500,55 meS bl o golaidl Jluly anung 4y« Slojlg sla S0g33l 4
D) 55 S5 Loy cole

s dbml e Wlgiee ane glages yo beojlas (nl (3538
5 ol GRIPl 3 (oo B g (e oSy 0 ugee
Gl #ojs da Shy cnl (F) A Ll L3 sl Slals ials
Splle Vsame asi seee 0 2l mlio sl Oz layS
A(F) el on S o saiiS' B pan slajls b )55k 5 5 oands

Slodti’ sl foXo g (6 ilwg o 2lio j0 0,17
ol (gly 0o (5,158 s Sl 315l glos i o (28 S ks o L

(ShasSlas (oldlas gledlks alax 3| Nitraria schoberi
6l @YU iy ol sl e o s 00 S g 5 00l Sghed
FO ) o)ls sl sloJoSa 0dgs 9 g5lwg)ls Carino 10 (5510 po 50
wilgs o obS (nl lide Gla ity j0 32ge 0 g DlaS 5 (TY YA
, (Active Pharmaceutical Ingredients) Jled o,ise olse yloicas
(FY) 26,5 )18 oolisinl 0550 (b 229l sloos sl 8 drug 5 )b
G Shy SlodsmsS & Ol Mg 5 s s JI oz
sl LS 5 5l 8 STy cbao b o luilinl | ik o las
$lr Pledlas sloolac gol> (ndge slop )T L a5 5 (553l 5
2l Lol cnl oS 5 Gl (uizmen (FY) 0,5 0 Lol gy (sloo )5
(synergistic oljélee 51 ol caz loalyg L olS olus s

Slalllas .(ﬁ) 3,8 3975 5 oyshiie wix lo JaSe &) 4 effect)
ol sz Ase 590 siles lailinl @ Wil oo ST b 5 b
[ bl 5l s 5 05,8 S ros,gls ol il 0l
.(@) Ry RN FONV-S

SirgliS g (oo j (sl0010, 0
e 5,84 axie s Sy ahuly 4 Nitraria schoberi o5

slod 5 (Sis (5,50 plai Jae gla i3 ply 50 Vb Coglie 094

V.Y

JW bS5 om @Bl Sl n s somled ies
@l slg)bas 5 bySbas (Fp g ol (nlojlas ;5 924
g gl 3Ls 0,90 90 LualS 4 e Wilgi oo aS el 00l culine
.(j ) Sg (29,18 Canglin rals

Sbag)ls & (29,5ee Saeglie (3ol b SIS il 4 azxgi b
Nitraria .y 3 b LS 5 5l eolatal & Jles 5 (oloonds
Slg,ls dnwgs 10 (isusg ae o olgieds wily e SChoberi
3 polie slacigie ly (ol lapleys (amb oaiS Satens
58 GBS 4 uppsad Slopsdyn sl b s >
Fodey 4 Wlg e sdl 9 N VIVO gy Sldlas bl (F)
gl 0 T sasu il agl g ol ol o Slae 385 puilSe o
A7) wles S8 Ll

Nitraria ,ge sloaiy, a5 Cusl oo odalive slasdllas jo
Jlie jo caaS 2o 4 ol wypgse cdlischoberi
5 sl wons 5l AC(H3N2) 3 A(HSNI) slaayses
SR 455 50 (Y1) sies e plad 095 5l Wi slofhge
Rotavirus , owypg oo jlelS opl &S o sanlie Nitraria
(V) sl Coxsackievirus B4 o Adenovirus 7 Wa
UxelS cel Nitraria tangutorum (egw ojlas (uizes
caS jo Sl AZHIN2 Gli¥eis] wgpg 5l (56 Cdgae
V) b alfagle] Lul,s 5o S adS slaJsk

Loy sy 5o YA Jlo po olfen 5 sSamisly Ut
e Olgieas Nitraria schoberi roge ais, cuS " lye
IIslis] gy (sloog,S ) drde ugpgad b b oluS s
S 1y £l o)8 olS Cruge loass, A(HIN2) 4 A(H5NI)
Sl (oS g 0un oaSgigdd glyil (gol> aS adl o g ool
algioe 5 Wb isnle 5 iSigsn dapesSy dasl
Pl 4 1535l Gugg 5l (lbasge Jlie 13 (qwspngid Colled
(T aims lid 995 5l g g a2 Mie Slaige 5o (S 5 S

s b glalin 9 YoTY Loy lSan 5 sSimsls Ut
& p Agrobacterium rhizogenes iz slaaygw ,5U
,o Nitraria schoberi ruge slaais, o agl slacdglo
ooy ade Lol gleojlas pugnsas colld 5 LS oS
a5 ool 4 ACHIND) § A(HSNI) sloos 55 3 159557
Do GYsb clS b uge slaaiy, o eslS ke a5 o,
Cadled g 009 i (G9, Vo) DoolisS S b dslas jo (59, 4)

(VA) axls (6 yday (gwg prgud

Hloyo 9 (b (sloo o,
il SLeS 3 b ojlas 5l olgoe wozge slaail Lolaly,
LS slacisae  lod! Glos o JoSo loyo jo oS ol 5
<l (Y0) 5,5 oolitasl glapaST ytaal YS! 5 g s
SBras 390 sul g gl sl Gl S8 sl Sldlae

.(ﬁ) w‘ )Lu .))9.4 ol;zv V-3

‘ﬁ/d.éég&ojd é)g)[f
SlaS 5 5l (S oo 5 sk 03NS S plgreds €103
0yl SlaS 5 sl ple Gl Silg e (Jladln;



OlHes g (Fad

Elvo 3 slaojlac lhiogas (pl 4 axg b o)l Slgen sl oS
slag)ls 5 GlasSlas sla oS as yo Fge lizl olsie & wiily s
(VY 055 1,8 eolisil 0550 (o 30 slas lows 2l yo @il LKty

e dd olsS

ua|5;> L;l)la élao)é cl.:f as RS (oo UL....J S9° LSLCMLBL'
L as ol Sdsd OLoS 5 5 aaSeigdhd daybgle aile SLLS 5 092
Ay «Sdgilie gl yne ;0 P 5 ooy, Ko Jolo glid 4 ol
sy olS cpl calize slao)lae (B) YY) aiiS o jlee 1) o595k
i )5 5 (ughysl oS5 shdlin] wiile) oo 05 (sl ST 0,
iz (D) 955 e |y (isssl ligasszes 5 SIS Lty sl
ook ] g ST T ails sl ploaisS ply o o] (o, Bas il )l
olas Ollllas 3 cwlid yug g 039> 50 (E) Sl oals 3l b
ade a2 BB pwgpgas codlid Eloe 3 sleojlac a5 wilesls
anllas b mbs cpl (YA) wijls HSNT 4 H3N2 slplalas] slo g g
65 s 5 GlSlas el & (V1) liSen 5 ol oy
(YY) o)l cdsllas )5 0o 1) Eloe 8 050

ogdll sloo o, b5

55 0ol (sl o 43S Sy ) T e (s Jbd LSy
& Slyie oL ool (ol mlio 3 YY) ol 00,5 s cilidee plis
9 ok Slgz wile (egiae SlaS 5 Rl (b 00N S e
Ao SlorlS J Som 4, 5 55k b o sl e (1) 85 a5
sloos,gld o anly o g aad o Gl 1) OVsame (o Faile wlud
s 2 eslagls mlio 5 OF) Wl sslial Sl 5 b s oS
15 Fe osle sie 4y Wlgioe ¢ arg Keotds 5 ShpmSas leillons olys
JIs @ ales 53 (1) 39, S5 & ladss sladeSe 5 (LS slag)ls
2 olS ol ) S 5 e e dass e Lalpd 4 YU Caoglie
(F) 3,5 ool plgi oo i S i 5 2050k sloossn

rouy [ ololgiiny g o il
» @V Jeily iedl b aie o lgis @y gl oS
il s b ol b (F) YO FY Y ) ) oo cilio (glaejs>

G iy Dladod g Cal Sgazme Jlews ] gioal 5 (85wl 850 o Sl
330 Lol (53 2 Wl oo oaty] Slalllas el (59,8 ) slogylo
&S SaS wiedsy)l aaie cpl 5l At ()1 o 00 4

s 3gaote [l Sludl Sudb Slllas wansS lgasl waled oo, Je
n Oeed Sl (65958 fge 93 e g Wojlas (gilus bl
5 oSl GbJae ;0 Cuew Sb5) @y lag)l b Jleiml S
2058 oo Sloatny wl iy Ol 31 DL gl Sjglsmedn] lalllas

S5 Ax
ol oals Loy Jgaz 5o dlas cpl (6,8 A 5 g0 e

S35k 5 ey il glaasliy o (YL Jeily 5L
2 pylie 4ig5 G Glgasay Wlgs oo olS Gl (FY XF) ol Jlo 05 5
S o5 o 35 0l sl 5 ool e alossbler sloosssg
oolital 3550 2l 5 ool Gialosd 5l 6 xSslr 5 ol 3blis 4o
el olS (pl Gaes g 008 lady; e (TA) 0,5 )13
eddnl lapsin; CeaS i)l 5 S g lul Gl
(Y ¥) 098

st g eSS 3wl CobB s @ nl  opdle
033bpS (s2ly yo casls gl sl (sl ¥ Nitraria schoberi
e St 5 S5 bl 3 ol abgle w5k 4
JoB b i 3l b wlS ol 5l Jols adsle (F9) 35500
3,50 @leS Lalrd 55 ol (glp JoSe 05 te plgie 4 Wlsiige
-(ﬂ) 35 518 6l8 0 40

as wloly lis ol oldlas ol (g 0las e
S 5 059 @ olS cpl caliske glaplasl 5l soel Caws 4 (slao Lac
5 Sepie Cools b Jldcun) LS5 gl deoges s
olas 5 45 Whid oge LS ol () wiies oz lins
g b 17,6 g iSesl SO lgeas Nitraria schoberi
&35S 5 (IPM) bl adli o pie 50 Cangslame b 5500
4 Wlg e lo,lac nl 51 6 pSe i (TO) 058 ooliul S|
s ol a5 S codle b o gloard pyams Byas alS
(F) sules K 136 olge (simsl (5L

Slr (Rl 2usS slagll o olS cnl I esliiul wules )
e o s=hy slepls 6y5lob 5 b wlie sy9000 Gl
55 S3S 035 5 ol e slacdyb JSus Sl adldl s
(V) Wl sleds 4

-

SheSlas plss 335 Jodog (59,0 aslllas (ol 51 San
sy 5 (Nitraria schoberi) glses oLS  5,5wad 4
9 &|Qxé (':’L"‘o ‘QL..J Ceads Lgl.tbo}? o QT °5—Ul€ 6&3).3)[5
a0l plas oy lid OYBe gw)p 3l Jols mli 0g g9,
Judcaw; OlaS 5 Gol> waed)l (omb aie S lge
Giliten glaogsm 55 eslinul sl oYU il a5 ool sl 3
.(g‘ﬁ ‘j ‘X‘f) 5l
FlwSTus olss

5 sid LS 5 5 b pie £10,8 oLS aS ol (Lt b s
o5l sl 5 S sl (518 i 358 wiile susigisdl
g 00 Joe (598 laghinSlas plgie 4 SluS 5 ol () ol
oo GemlanSTy gals § o] Gl JGsl, o5l o5 &b
Sl a5 e sSole sl 4 slaaS] sloand
FRAP DPPH asile o laibisl slagyge;l 5l oolaiul b alfisles]
YYD YY) wlod S anli 1) Glawslas e b ol ABTS 4
oS 5 s axlss aslllae wiile o LE (slatags b laazily oy
0l 1 oLF sloo las laSTos slacalls a8 Y)Y Jls o
ol las as Y F Jlo jo e 5 ol o0 adllas g o8
by, 5 Sy dy Coms boges o)las SlimSlos claco e



OlHes g (Fad

&3y s 1,8

Gl sl aibly 5 plos (bl oy aiws

SlaoSe angg o blaz 3 Slas L ol (sla 0938

a2 JB GlanaSlas codil s (8l 5 i oS ale) oS3 5 (Js2b SloS 5 (sl

e sl e ).31)5 N A.;‘,S...:.: ‘5‘.@5)1..‘. ‘@LA,E..SIM

¢ el mlio lp b slbons, g asi s salicl

oSl slaleys (b 0uiiS Sgieas slag)ls axwgs
SSB y GES el lsie 4 ool ¢ pglie glacisie (ol

sl g oliT sla JGol, g5l iz (FRAP) ool bl s b 3 DPPH. ABTS o, s 5o SlasSlas oly>

REXVN) Oﬁt“‘l"‘?“s‘x
e 05 g (Staphylococcus aureus) cuie o5 slas 5SL o, e

s : . $ASbas
(Escherichia coli. Pseudomonas aeruginosa)
5 Candida albicansssle slaass ply 55 o ,Bas ol 3l agl < s
. . ) R
Aspergillus niger JETT ORI

S3y8kaS ) b

3929 A (HONY) g A (HYNY) (gl55TolisT (gla g g dule (cusg pgos colad
Slad a4 conl b aS olS (nl 55 SUgid Ol 5 5 baadsigdl (imle SLS 5 U9RgS

S e oo |y o iy da S Jsbo

5 OFaseS s 5wl culs, 331 alex 5l Someds agly Jool a5

pole oRisls o ggmasly Slids ofgn SOl iy asllas o)

ol oo cole ) el wledlbl yogs ailo ;e

Gl o2l (5,5l g Sz Cdsles j HF iy ol ST S5
S oo Il Jbo 5 ole colos

2 e b Jlo @lin A5 S5 gn o w5 foin el Wiy

1.

6.

&8l o)

23,5 gy allie ol L LL3 |

References

Pilevar 7, Hosseini H. Chemical composition,
antimicrobial and antioxidant activity of Echinophora
platyloba  DC  JPANS.  2013;3(4):270-83.  doi:
10.6000/1927-5951.2013.03.04.10

Abdallah EM, Alhatlani BY, de Paula Menezes R, Martins
CHG. Back to nature :Medicinal plants as promising
sources for Antibacterial drugs in the post-antibiotic
era.Plants.2023;12(17):3077. doi: 10.3390/plants12173077
Azarmi-Atajan F, Rostampour M. Comparison of organic
Carbon, Total Nitrogen, and Carbon to Nitrogen Ratio
(C/N) of Soil in rangeland and desert habitats of South
Khorasan province. JSPI-IUT. 2025:15-6. link

Keshavarz A, Hakimzadeh Ardakani MA, Ardakani H,
Esfandiari M, Kamali Aliabadi K. Interaction of Soil
Salinity with Biomass of Seidlitzia rosmarinus and Nitraria
schoberi in the Desert Regions of Ardestan, Qom ,and
Kashan. DEE]. 2025;14(46):49-64. doi:
10.22052/deej.2025.256740.1103

Dall’Acqua S, Yagi S, Sut S, Uba Al, Yildiztugay E,
Koyuncu I, et al. Unlocking the functional potential of
Nitraria schoberi extracts using chemical fingerprinting,

biological  efficiencies ,in  silico and network
pharmacological ~ approaches. Food  Bioscience.
2024;60:104278. doi: 10.1016/}.fbi0.2024.104278

Aribi MA , Hameed SA. Antioxidants, free radicals,
functional foods and their impact on human health (A
Review). AJOS. 2025;14(1):7-18. doi: 10.63799/pf2jen13

Amin MA, Algamdi NA, Waznah MS, Bukhari DA,
Alsharif SM, Alkhayri F, et al. An insight into
antimicrobial, antioxidant, anticancer, and antidiabetic
activities  of  trimetallic ~ Se/ZnO/CuO  nanoalloys
fabricated by aqueous extract of Nitraria retusa. ] Cluster
Sci. 2025;36(1):19. link

Akbulut HF. In vitro antioxidant and antibacterial
activities, bioactive compounds, Organic Acids, Sugars,
Micro-and Macro-clements of Aquilatia agallocha Root
Organic Extracts. ] Oleo Sci. 2025;74(1):79-88. doi:
10.5650/jos.ess24228. pmid: 39756995

Sharifi-Rad ], Hoseini-Alfatemi SM, Sharifi-Rad M,
Teixeira da Silva JA. Antibacterial, antioxidant, antifungal
and anti-inflaimmatory activities of crude extract from
Nitratia schobeti fruits. 3 Biotech. 2015;5(5):677-84. doi:
10.1007/513205-014-0266-1 pmid: 28324518

y-f

11.

13.

14.

15.

16.

18.

S eolnl som 2oyl oS o (gieas Nitraria schoberi

el 5 (29,0 (2l lie adl ojg> )3 (VL oty
ST slaodles b olS ol 10 2950 lasS 5l 55
(2L Gy B e wilgioe (g5 swonsns 5 bySlas
Slagass dslol ol 5,)5 laudss glo oS 5 (grabe (slaods)lagSS
Ol 3 e 55005 4 Wil e gl yim 0505, b Sl g b

gD e dleds))l anie

O olasde
IR. ARAKMU.REC.1404.302 M1 oS s ol 5o
30 g Sl 0ald cogar oy cimgh D! S lwg aS
S5b el Bl rizres 09b Al bl (Lo o Slos S (pg3) )50

Shi ], Xu J, Liu X, Goda AA, Salem SH, Deabes MM, et al.
Evaluation of some artificial food preservatives and natural
plant extracts as antimicrobial agents for safety. Discover Food.
2024;4(1):89. link

Abdrakhmanova GM, Ishmuratova MY, Ivasenko SA, Losseva
1V, Kukula-Koch W. Histochemical Analysis of Medicinal Raw
Material Nitraria schoberi L., growing in the Territory of
Central Kazakhstan. Res ] Pharm Technol. 2023;16(9):4188-92
.doi: 10.52711/0974-360X.2023.00685

Khaleghi A, Khadivi A. Morphological characterizations of wild
nitre-bush (Nitraria schoberi L.) specimens. Genet Resour Crop
Evol. 2024;71(1):413-26. link

Ksouri R, Ksouri WM, Jallali I, Debez A, Magné C, Hiroko 1, et
al. Medicinal halophytes: potent source of health promoting
biomolecules with medical, nutraceutical and food applications.
Crit  Rev  Biotechnol. 2012;32(4):289-326.  doi:
10.3109/07388551.2011.630647 pmid: 22129270

Adnani SM, Zandi Esfahan E, Hossein Jafari S. The Potential
of halocnemum strobilaceum, nitratia schoberi, and suaeda
aegyptiaca plants as a source of Edible Oil in the Hoze Soltan
rangelands of Qom Province. Rangeland. 2025;18(3):385-98.
link

Pilevar Z, Martirosyan D, Ranaei V, Taghizadeh M, Balasjin N,
Ferdousi R, et al. Biological activities, chemical and bioactive
compounds of Echinophora platyloba DC: A systematic
review. Bioact Compd Health Dis. 2024;7(2):95-109. doi:
10.31989/bchd.v7i2.1283

Hamsalakshmi, Alex AM, Arehally Marappa M, Joghee S,
Chidambaram SB. Therapeutic benefits of flavonoids against
neuroinflammation: a systematic review. Inflaimmopharmacol.
2022;30(1):111-36.__doi: 10.1007/s10787-021-00895-8 pmid:
35031904

Pilevar Z, Azizi-Soleiman F, Taghizadeh M, Maghboli Balasjin
N, Ranaei V, Hosseini H. Chemical Composition and Biological
Activities of Rhus coriaria L: A Systematic Review. JMPB.
2024;13(Special):716-25. doi: 10.22034/jmpb.2024.364794.1652
Poli A, Marangoni F, Corsini A, Manzato E, Marrocco W,
Martini D, et al. Phytosterols, cholesterol control, and
cardiovascular  disease. Nutrients. 2021;13(8):2810. doi:
10.3390/nu13082810 pmid: 34444970

Dijuricic 1, Calder PC. Beneficial outcomes of Omega-6 and
Omega-3 Polyunsaturated Fatty Acids on human health: An
update  for 2021.  Nautrients.  2021;13(7):2421.  doi:
10.3390/0u13072421 pmid: 34371930



https://doi.org/10.6000/1927-5951.2013.03.04.10
https://doi.org/10.6000/1927-5951.2013.03.04.10
https://doi.org/10.3390/plants12173077
https://pubmed.ncbi.nlm.nih.gov/37687324/
https://jspi.iut.ac.ir/article-1-1696-en.html
https://deej.kashanu.ac.ir/article_114928.html?lang=fa
https://deej.kashanu.ac.ir/article_114928.html?lang=fa
https://doi.org/10.1016/j.fbio.2024.104278
https://doi.org/10.63799/pf2jen13
https://link.springer.com/article/10.1007/s10876-024-02742-6
https://doi.org/10.5650/jos.ess24228
https://doi.org/10.5650/jos.ess24228
https://pubmed.ncbi.nlm.nih.gov/39756995/
https://doi.org/10.1007/s13205-014-0266-1
https://doi.org/10.1007/s13205-014-0266-1
https://pubmed.ncbi.nlm.nih.gov/28324518/
https://link.springer.com/article/10.1007/s44187-024-00162-z
https://www.proquest.com/openview/89fc429f454967f076aff9b56409b989/1?pq-origsite=gscholar&cbl=1096441
https://link.springer.com/article/10.1007/s10722-023-01635-3
https://doi.org/10.3109/07388551.2011.630647
https://doi.org/10.3109/07388551.2011.630647
https://pubmed.ncbi.nlm.nih.gov/22129270/
http://rangelandsrm.ir/article-1-1262-en.html
http://rangelandsrm.ir/article-1-1262-en.html
https://doi.org/10.31989/bchd.v7i2.1283
https://doi.org/10.31989/bchd.v7i2.1283
https://doi.org/10.1007/s10787-021-00895-8
https://pubmed.ncbi.nlm.nih.gov/35031904/
https://pubmed.ncbi.nlm.nih.gov/35031904/
https://doi.org/10.22034/jmpb.2024.364794.1652
https://doi.org/10.3390/nu13082810
https://doi.org/10.3390/nu13082810
https://pubmed.ncbi.nlm.nih.gov/34444970/
https://doi.org/10.3390/nu13072421
https://doi.org/10.3390/nu13072421
https://pubmed.ncbi.nlm.nih.gov/34371930/

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

O‘)MSM

He M, Ding N-Z. Plant unsaturated fatty acids: multiple
roles in stress response. Front Plant Sci. 2020;11:562785.
doi: 10.3389/pls.2020.562785 pmid: 33013981
Khowdiary MM, Alatawi Z, Alhowiti A, Amin MA,
Daghistani H, Albagami FMK, et al. Phytochemical
Analysis and Multifaceted Biomedical Activities of
Nitraria retusa Extract as natural Product-Based therapies.
Life. 2024;14(12):1629. doi: 10.3390/life14121629 pmid:
39768337

Khajeddini MA, Dadpour MR, Khodaverdi M, Naghiloo
S. The GC-MS analyses of the n-hexane extract of
Nitraria schoberi L., its total phenolics and in vitro
antioxidant activity. ] Med Plants Res. 2012;6(34):4874-8.
doi: 10.5897/JMPR12.680

Sharifi Rad ], Hoseini Alfatemi SM, Sharifi Rad M, Iriti
M. Free radical scavenging and antioxidant activities of
different parts of Nitraria schoberi L. J Biol Act Prod
Nature. 2014;4(1):44-51. doi:
10.1080/22311866.2014.890070
Jomova K, Raptova R, Alomar SY, Alwasel SH,
Nepovimova E, Kuca K et al. Reactive Oxygen species,
toxicity, oxidative stress, and antioxidants: Chronic
diseases and aging. Arch Toxicol. 2023;97(10):2499-574.
doi: 10.1007/500204-023-03562-9 pmid: 37597078
Sevindik E, Ozkara Z, Segmenoglu MS, Sabik AE. Some
biological activities of different extracts of Nitraria
schoberi L. Eurasian ] Med Biol Sci. 2024;4(1):44-9. doi:
10.1071/ejmbs.v4il.16

Muscolo A, Mariateresa O, Giulio T, Mariateresa R.
Oxidative stress: the role of antioxidant phytochemicals in
the prevention and treatment of diseases. Int ] Mol Sci.
2024;25(6):3264. doi: 10.3390/ijms25063264  pmid:
38542238

Olie Aoy gl S Loy o iy 5 Aloly O o
15 0,8 oS s SWuweSIT Nitraria schoberi L. g plihs
b odblio o gled cragw 23 B9 ion) 093 b ilise
ATN0ll 555 b Y sl dansi 5 (31 Oble
Zheleznichenko T, Voronkova M, Asbaganov S,
Kukushkina T, Filippova E, Protsenko M, et al. Impact of
different Agrobacterium rhizogenes strains on secondary
metabolites accumulation in Nitraria schoberi L. hairy
roots and antiviral activity of their extracts against
influenza virus of subtypes A (H5N1) and A (H3N2). In
Vitro Cell Dev Biol Plant. 2023;59(3):378-92. doi:
10.1007/511627-023-10343-7 pmid: 37363438
Zheleznichenko T, Banaev E, Asbaganov S, Voronkova
M, Kukushkina T, Filippova E ,et al. Nitraria schoberi L.
hairy root culture as a source of compounds with antiviral
activity against influenza virus subtypes A (H5N1) and A
(H3N2). 3 Biotech. 2018;8(6):260._doi: 10.1007/s13205-
018-1280-5 pmid: 29780682

Zheleznichenko T, Novikova T, Banaev E, Asbaganov S,
Voronkova M, Kukushkina T, et al. Production of
Bioactive Substances with Antiviral Activity in Nitraria
schoberi Hairy Roots Culture. 2017. link

Mohamed AA, Ali SI, El-Baz FK, El-Senousy WM. New
insights into antioxidant and antiviral activities of two
wild medicinal plants: Achillea fragrantissima and Nitraria
retusa. 1JPBS. 2015;6(1):708-22. link

Kurskaya O, Prokopyeva E, Bi H, Sobolev I, Murashkina
T, Shestopalov A, et al. Anti-Influenza Activity of
Medicinal Material Extracts from Qinghai—Tibet Plateau.
Vitruses. 2022;14(2):360. doi: 10.3390/v14020360 pmid:
35215953

Kheirabadi S ,Zarinpanjeh N, Ebrahimi MA, Bakhshi
Khaniki G, Naseri HR. Effective seed
germination and direct regeneration from cotyledonary
leaf explants of Nitraria schoberi. IJGPB. 2020;9(1):10-6.
doi: 10.30479 /ijgpb.2020.11945.1255

Piper JD, Piper PW. Benzoate and sorbate salts: a
systematic review of the potential hazards of these
invaluable preservatives and the expanding spectrum of
clinical uses for sodium benzoate. Compr Rev Food Sci

Food Saf. 2017;16(5):868-80. doi: 10.1111/1541-

in  vitro

ARIN

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

51.

52.

4337.12284 pmid: 33371618

Hosseini S, Abdollahzadeh E, Ranaei V, Mahmoudzadeh M,
Pilevar Z. Effect of Zataria multiflora Boiss. essential oil, NaCl,
acid, time, and temperature on the growth of Listeria
monocytogenes strains in broth and minced rainbow trout.
Food Sci Nutr. 2021;9(4):2290-8._doi: 10.1002/fsn3.2208 pmid:
33841845

Houra R, Khadijeh A, Zahra P, Hosseini H, Abdorreza M.
Volatile N-nitrosamine, residual nitrite, and ascorbic acid levels
in sausages during storage. Foods and Raw materials.
2020;8(1):107-14._doi: 10.21603/2308-4057-2020-1-107-114
Punia Bangar S, Chaudhary V, Thakur N, Kajla P, Kumar M,
Trif M. Natural antimicrobials as additives for edible food
packaging applications: A review. Foods. 2021;10(10):2282. doi:
10.3390/foods10102282 pmid: 34681331

Pinto T, Vilela A. Healthy drinks with lovely colors: Phenolic
compounds as constituents of functional beverages. Beverages.
2021;7(1):12. doi: 10.3390/beverages7010012

Bl 0,8 ol SglsSl 9 garls Blo S un o phas S G
Nitraria schoberi L. 2007.

Xie D, Ma H, Xie Q, Guo J, Liu G, Zhang B, et al. Developing
active and intelligent biodegradable packaging from food waste
and byproducts: A review of sources, properties, film
production methods, and their application in food preservation.
CRESFES . 2024;23(3):13334. doi: 10.1111/1541-4337.13334
Boye JI, Arcand Y. Current trends in green technologies in
food production and processing. Food Eng Rev. 2013;5:1-17.
link

Aware CB, Patil DN, Suryawanshi SS, Mali PR, Rane MR,
Gurav RG, et al. Natural bioactive products as promising
therapeutics: A review of natural product-based drug
development. S Afr ] Bot.  2022;151:512-28.  doi:
10.1016/j.52jb.2022.05.028

Nagula RL, Wairkar S. Recent advances in topical delivery of
flavonoids: A review. ] Control Release. 2019;296:190-201. doi:
10.1016/j.jconrel.2019.01.029 pmid: 30682442

Chaachouay N. Synergy, Additive Effects, and Antagonism of
Drugs with Plant Bioactive Compounds. Drugs and Drug
Candidates. 2025;4(1):4. doi: 10.3390/ddc4010004

Bode G, Starck-Lantova P, Kramer P-]. Future of regulatory
safety assessment: how to improve drug development? Focus
on preclinical strategies. Drug Discovery and Evaluation:
Safety and Pharmacokinetic Assays: Springer.2023:1-26. link
Zilaie MN, Arani AM, Etesami H, Dinarvand M. Halotolerant
rhizobacteria enhance the tolerance of the desert halophyte
Nitraria schobeti to salinity and dust pollution by improving its
physiological and nutritional status. Applied Soil Ecol.
2022;179:104578. doi: 10.1016/j.apsoil.2022.104578
Ahmadkhani R, Moameri M, Ghorbani A. Investigating the role
of organic fertilizers and mulch on the morphological
characteristics of Nitraria schoberi L. on the edge of Lake
Urmia. J Plant Eco Conserv. 2025;12(25):104-18. link
Eshghizadeh M, Mehrabi M, Alace MR. Evaluating the effect of
plant species of Haloxylon sp, Seidlitzia rosmarinus, Nitraria
schoberi, Atriplex canescens used in non-desertification
projects on wind erosion control. EER]. 2020;10(3):96-113. link
Lengai GM, Muthomi JW, Mbega ER. Phytochemical activity
and role of botanical pesticides in pest management for
sustainable agricultural crop production. Sci  African.
2020;7:239. doi: 10.1016/}.sciaf.2019.¢00239

Begum S, Begum T, Rahman N, Khan RA. A review on
antibiotic resistance and way of combating antimicrobial
resistance. GSC  Biol Pharm Sci. 2021;14(2):87-97.doi:
10.30574/GSCBPS.2021.14.2.0037

Rafiee D, Ebrahimi MA, Qavami N, Zarinpanjeh N .The Effect
of NaCl and Salicylic Acid on total Phenolic and Flavonoid
contents in suspension culture of Nitraria schoberi. JMPB.
2023;12(4):397-404. doi: 10.22092/ijmpb.2022.358302.1465
Mariem C, Sameh M, Nadhem S, Soumaya Z, Najiba Z,
Raoudha EG. Antioxidant and antimicrobial properties of the
extracts from Nitraria retusa fruits and their applications to
meat product preservation. Ind Crops Prod. 2014;55:295-303.
doi: 10.1016/j.indcrop.2014.01.036



https://doi.org/10.3389/fpls.2020.562785
PMID:%2033013981
https://doi.org/10.3390/life14121629
https://pubmed.ncbi.nlm.nih.gov/39768337/
https://pubmed.ncbi.nlm.nih.gov/39768337/
http://www.academicjournals.org/JMPR
http://www.academicjournals.org/JMPR
https://doi.org/10.1080/22311866.2014.890070
https://doi.org/10.1080/22311866.2014.890070
https://doi.org/10.1007/s00204-023-03562-9
https://doi.org/10.1007/s00204-023-03562-9
https://pubmed.ncbi.nlm.nih.gov/37597078/
https://doi.org/10.1071/ejmbs.v4i1.16
https://doi.org/10.1071/ejmbs.v4i1.16
https://doi.org/10.3390/ijms25063264
https://pubmed.ncbi.nlm.nih.gov/38542238/
https://pubmed.ncbi.nlm.nih.gov/38542238/
https://doi.org/10.1007/s11627-023-10343-7
https://doi.org/10.1007/s11627-023-10343-7
https://pubmed.ncbi.nlm.nih.gov/37363438/
https://doi.org/10.1007/s13205-018-1280-5
https://doi.org/10.1007/s13205-018-1280-5
https://pubmed.ncbi.nlm.nih.gov/29780682/
https://elib.bsu.by/bitstream/123456789/180172/1/p184.pdf
http://www.ijpbs.net/cms/php/upload/3899_pdf.pdf
https://doi.org/10.3390/v14020360
https://pubmed.ncbi.nlm.nih.gov/35215953/
https://pubmed.ncbi.nlm.nih.gov/35215953/
https://doi.org/10.30479/ijgpb.2020.11945.1255
https://doi.org/10.1111/1541-4337.12284
https://doi.org/10.1111/1541-4337.12284
https://pubmed.ncbi.nlm.nih.gov/33371618/
https://doi.org/10.1002/fsn3.2208
https://pubmed.ncbi.nlm.nih.gov/33841845/
https://pubmed.ncbi.nlm.nih.gov/33841845/
http://dx.doi.org/10.21603/2308-4057-2020-1-107-114
https://doi.org/10.3390/foods10102282
https://doi.org/10.3390/foods10102282
https://pubmed.ncbi.nlm.nih.gov/34681331/
https://doi.org/10.3390/beverages7010012
https://doi.org/10.1111/1541-4337.13334
https://link.springer.com/article/10.1007/s12393-012-9062-z
https://doi.org/10.1016/j.sajb.2022.05.028
https://doi.org/10.1016/j.sajb.2022.05.028
https://doi.org/10.1016/j.jconrel.2019.01.029
https://doi.org/10.1016/j.jconrel.2019.01.029
https://pubmed.ncbi.nlm.nih.gov/30682442/
https://doi.org/10.3390/ddc4010004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Bode+G%2C+Starck-Lantova+P%2C+Kramer+P-J.+Future+of+regulatory+safety+assessment%3A+how+to+improve+drug+development%3F+Focus+on+preclinical+strategies.++Drug+Discovery+and+Evaluation%3A+Safety+and+Pharmacokinetic+Assays%3A+Springer%3B+2023.+p.+1-26&btnG=
https://doi.org/10.1016/j.apsoil.2022.104578
https://www.researchgate.net/profile/Mehdi-Moameri/publication/391023547_Investigating_the_role_of_organic_fertilizers_and_mulch_on_the_morphological_characteristics_of_Nitraria_schoberi_L_on_the_edge_of_Lake_Urmia/links/68088c33bfbe974b23b7b413/Investigating-the-role-of-organic-fertilizers-and-mulch-on-the-morphological-characteristics-of-Nitraria-schoberi-L-on-the-edge-of-Lake-Urmia.pdf
https://magazine.hormozgan.ac.ir/article-1-555-en.html
https://doi.org/10.1016/j.sciaf.2019.e00239
https://doi.org/10.30574/GSCBPS.2021.14.2.0037
https://doi.org/10.30574/GSCBPS.2021.14.2.0037
https://doi.org/10.22092/jmpb.2022.358302.1465
https://doi.org/10.1016/j.indcrop.2014.01.036

