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ABSTRACT

Background & objectives: Due to the increasing resistance of bacteria to antibiotics and the
presence of antibacterial compounds in plants, in this study, the effect of hydro-alcoholic and
aqueous extracts of Physalis alkekengi on some pathogenic bacteria was investigated.
Methods: In this experimental study, the dried fruits of the Physalis alkekengi were purchased
from a medicinal plant shop and after extraction, the antibacterial effect of the aqueous,
ethanolic, and methanolic extracts of the plant against standard strains of Escherichia coli,
Salmonella typhimurium, Bacillus subtilis, Staphylococcus aureus were evaluated.
Antibacterial activity, Minimum Inhibitory Concentration (MIC), and Minimum Bactericidal
Concentration (MBC) of the extracts were determined using serial dilution and disk diffusion
methods.

Results: In the disk diffusion method, all concentrations of the methanolic extract of Physalis
alkekengi had an inhibitory effect on Bacillus subtilis and Staphylococcus aureus. However,
the inhibitory effect of the methanolic extract was considerably higher than the aqueous
extract. The lowest inhibitory concentration of the methanolic extract was 12.5 mg/ml, and
the minimum lethal concentration was 25 mg/ml. Aqueous and ethanolic extracts of the plant
had the minimal effect on the standard strain of Staphylococcus aureus.

Conclusion: Aqueous, ethanolic, and methanolic extracts showed different levels of
antibacterial properties in a concentration-dependent method. Therefore, the inhibitory effects
against each bacterium can probably be attributed to the activity of the active ingredients of
the plant, the extraction method, and the properties of the solvent used.

Keywords: Escherichia coli; Salmonella typhimurium; Bacillus subtilis; Staphylococcus
aureus; Physalis alkekengi


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

Ve OU.M)‘AID)L@ o )loubs P9D 5 B 0) 9 Jeal S5 5 rn}lcoliﬁ.db«b_u\”\"i

ol o910 SIlg)3ud 9 (T S LA (LT b ulled (ks 3l W) 22
23 )l 35wl As9um )l aude (Physalis alkekengi) o8 o cuaing Sawg )
DBl 3 T Jasl yud

D iz L0l f ik ! owls 3l didzo

ol .J.nT sL}.QT 29 Sl slis  ouozs olisls w55l ) 0 SELIS (59 3Sue (5 5Ud ) 09,5 .\
ol Ak}.DT AJAT R slas)slid  Sounzs olSiuls w5 slidmans ) 038l (5 sl ) 96 o5 ¥
mM.govahi@ausmt.ac.ir :Susg il couwy - VVEENDEYFD :puS s - VVEEEEV VYD :yals J sl 0y g3 %

oy

03 RIS bas wluS 53939 5 LaSSgn 55T a0 L )i b v slio s 8oy Giul 8l & ax s b 1B 9 dino)
s olow 5L »iSL I (63185 (590 » 03 9 iy Suw s pe oS (5T 5 S5 3u8 slaobac b asdlos (pl )3 wlals
b ) 2

Il o 9 b ol (n9ls YlalS ok s 8 Jl 03 jy wiiy Suwg re olS a0 9a0 (52 )5 il (al V3 DI Yy
3 g0l uws (SIS Ly puisl 3 )33l 43 5 Sl ade oliS Jgilio 5 J53bl (T Slaebac (b S Law ol )il (s )5 o plas
wdble J3as (L B Ls wallad 8,5 DS L) S) 50 uslisl pusS oS slisliwl i puthis g pwshiwls 290090 (o5
O sard S 9 by Sl ) SuSs Jl osleiwl b e lac (MBC) Lis' (s 5L wsdale Jslaa 5 (MIC) S a5l 5L
8 iy gaw o sdaawls S 90 3 03 py iy Saw g pe ol Jsilie o liac Slanlile ded v Suns by V> [LbAKBL
=T oobac b amlio )3 9T Jgilio opbac 5351530 13l S9as eyl b wmubls 5351850 3 Gusissl wsl sl slisliwl
oss YO Mg/ml 5 aiis” wdale J3las 5 1Y/0 MG/MI Jgilio o pliae S 3l )b exdile ¢y 3iaS 553 23YL il jods
cesabls o8 Sn 3 waisel w sl e slisliwl 3 135 lnl a39m 590 o ol l Sl 5 T Sldoplas .2

L oT Vlsise & 208350 Wl L) b piSLawsd wlled Sl Sislie 7 sbus (SJsilie 9 Ssibl (T slaelac s a8 dzuis
elled & lgsso Yaial b 8L 28 sl 03 T35 3b Syl cpl palis wousils bgs yo LT oslaiul 390 walale &
23l s eslaiwl 3y g0 S olsd 9 Zl sl by ©olS o 550 Slgo

-
(FXRVARVAV R+ FYR ) VENV/ANY 2l
4 polie SlaG JSL Ginlaw b [V ] el oaubs Joaus Ao dito
S92 go slagls iy yil “—c—“‘}-"‘\;—‘-‘T L oleys Lo J-uy.uk_,_uT =l s LQlowu__'lf)lg 3o o 9lio
6L_QUL_0)$Q_NL5H|O__Q|3¢_1§LQU:&.QL_S )-IL?'_(’-‘-A‘—?E}-'éﬁﬁwld—v‘))b\ﬂ)bl)k;)ls'ﬂ°
el 0313 Lyinl 33l Sloisl 33 ) sbay by il S Lous lops 5 ol pllss 5 (5 pis gl oo (Lo 3,5



mailto:m.govahi@ausmt.ac.ir
http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

YYO ubhled 5 somwld by ASoxo

S PRV L FRU V- REIVY| L1 JVE Y] Iy )

Ll 350 glaa sl yaw )3 olS yl JI alixo
9 S )T & o gblio )3 5 [7] wuwl axd ,5)1 13
o=l IV] asilonsds 0aiST g Jaime 5 @5 st 9 T
LT Sl o a5 el ilslpé (slaas o sbls obS
P. Minima, alkekengi, P. pubscens P. s iles
0> P.alkekengi as 58 .5 ls Siloys 9 (ao0ls Gl
a5 Al S)ls s—ilsl 8 5 pu)l 8 s b
omie> LBassS e Jl 5 P alkekengi
Juaas olS slaogio D3 ,5 50 > guwzo Gualluud
9 F3—=0 dgo Wlsl )5 sLa peling 39— DI
3058 50 VL lde bl I LaglauusTiT
adoa Jlogals 5as)ls (ple syl p osNe . dikud
SownS 58T oy 5 Dlalas (s 5baws (ylsa
23 8] el o3 GBS oS oyl sy 5
b )3 ol Ll 03 yauS S )5 Sasie slail S
5HT‘L3)31L0 b slas ) len oleys Gl (Sl

LY - =VY] ol oauh oLl lm.u._p'Lo;) 9 wuwiliy
0 o iy Swg ye ol A wuwl osls Ylin wilelloo
NET s ol piSbos i dled )s S i
5 Gmols poels dn ansi syl aas s bl
Lis calisko blis s 03 5 iy Swy e ol Silops
obled 9 Kb asllbo G:Lu wmawl 03,5 o il 38l
ey Sy pe ool ol o9x0 9 3y aF sls ylis
Swl 039 YL (LT LIS plgs SIS 03 59
36 ey ols aulie Ginlo T ol Sl csaca 1]
Sy e ol Sis e 5 2T sldejlac b S

..\.wl.:L’o o.)).__g \_).u.u

PLESIY
03 9 3blse )70 95 Il Sainle )T asllos ¢yl
omouass ollisls (5 9ld ) (Silisaxs olliule jT
PLl VE- -1 €\ Yl )3 JoT 295 slasosls
) 9104y 03 yy iy Swg ye ol ogwo I ibs

Jov= 9 amd osls olals ol:db;)é Ol 020 A

2 Solanaceae

Lo b slag)ls jl 03 yius oslaiuwl oyl j osde [¥]
9= g0 Lo pl Jl e )ab oslaiwl 5 iz
oo bl SALS &5 3950 53L) Bl BIlse
[V] 390 dialea lasolow 365 )l )53 Joobs

A wwl 9T JE Sl L33 )3 o plxil slaasilbe
3 Hlae (HLoles plals Jl s b o)l ac
olals Bl ol a5 3518 b Lo auslSls ySae
Sl )l (529 )Su038 Jolse pls—ic a (no)ls
Il Jlsd LS )3 39a9 [V] SSlod ges lawy s3L)
Ao pmie 29l OLalS plae Vs SoJglsn blx
SlaJoSo (LS slag)ils plsic 4 Ly T Jl oslaiwl
Otized YL .ol cauh diedan slalde 5 lde
ol =8l b | Salize Gl Ilwow o V>
Lo 3 sl Juewl 5 Lo ST pionds (o oa plind
bl JWs @ LT (s 099 pol 5 S5losus odlaswl
S gl Jled plewd siud slauS )5 s ilwlas 5
LE€] el 034 o3y Gl

9 S o o) & o) Jeles pual sladw vo
3529 a0 LS Lo Ly 5295540355 S0 8 p20
slaiabw L Slus 35 plals as b woawl odweT
L LagT Jl o5 0 4 355l 5o Sloduzy SJsUse
38 ST i boss po ALS (2950035 (polon
23 ) o5lE Lo yls daa s 95 9lld g jul a5 oiM8
Sl gilio al adon Jl (Sid wlus )5 5 ey s
O b 5m9 )83 b olgn 35008 AF s g3l
DG 2895 b B3 L L Son BT [N as)sT sea9
Sl .aisS 5o abiliio 3aplow Joole b s »Sao
o 9lie JLIGl 5 Do 5 2L Vs b Pl
bl (sl S aloa Jl Loy »Sae (w03 (o)ls
H oslaiwl ¢yl polis ol La S s gn T 3 0L
L SolsS slagls Jleslaiwl b 5 a3 slapleys
[0] w50 b5 @3 509 26 ieS (BJlge

o dsio sl AL "os oy iy sy s ol

A58 \We 39an oS 4 ' ine ) s o3l

! Physalis alkekengi


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

V&) plwse) ;[o)l.;& o louis (IS 5 D ©)9

)l S g e sle olfiuls alzo VY

szl oS shislial 5 (PTCC 654) skt gus
Lalo=o oyl 590 »— 65 o (PTCC 1431)
7 )3 a4 63 2lf Gl S L b odly s
=S Gle En ¥ Glasble b) sie Sle
kS aubeT 03 o wudy Sy pe oplac b (il She
Hpd oS bymo mhoiw ) Jo il iy bawgs 9
S0l S = (590 VL (o5 L 5 dub o3l
03 aelaw VE wonds (o )lAF askxo 5 Jl o .aud )5
oSl Sl oslaiwl Ly 31,5 silaw ax s ¥Y sles
I cua b)) pae alla jb5 38s gbas
IS5 )L aw L L yinle )T soles .aub (5 a5 0 il
BlaSson i1 Jl asllloo yl )3 o3 )T el
Sude JHliS &3 908 wlgicdy rmnlosSily 5 (prmuloliis
"SI L endale JBlan puss (sl aub oslaswl
Olulo T ads) s\ - (5 pu S Sl opliae o sl m
slams) Ginle T sl als) 4 o eslaswl o piwl
J)=S plg—ie am o ado) K 5 o lac yo alie
05 Laads) plos won S Jl (g abiololl sy JlSay
Gl T Al )5 )l uos 30k ul;sfa_sLsf)f
o) Jl bl 3) Joid oo 8 S ,lis I laalg)
D 35S w2 )9 03 b Fuils slas )L
oaaliie jo 8 S5 T )d &S bale ¢y Sl
Sl b 48,5 5 b )y MIC gloie a5 03,5
Jojloc pa sho 'S5 @bl JSlaa s
S b o3lamwl oyl inle )T alg) (b 93 (5 S
5 ooluac pa Jl alize slaed) GinleT sl gl
kSl g b)) OB & S plgicds Jls dg)
A3aub AblAS asla e, JAls Ginle )T slaals) ples
LaoT s b)) slaalis as mlaats) ples I
MBC (s i 5 615 085 505 3 53 03k 03 bine
BlE (568 ols S sladg) .o b 03ls b
6@)@@UT¢_;b5_3)a¢ng)sgsyo)bac
a5 s )y MBC plgic 4 39 00l o3alie

! Minimum Inihibitory Concent (MIC)
2 Minimum Bactericidal Concentration (MBC)

1AL aiges I T39I (SJlwlas 5 03 )5 jues
Jlah 039 Sl )3 y3auke 85I ) sliiedy
SSls a5 T slaojlac ©3ub)3 g SALS g0l
33,8 Ans

oL Sl 8 V- 1ol T sloe luae 4 us sl
S )3 o DT Jl s 100 L oaib)ses
A Glos L g et 590 wacln K oaw 4 9 03,8
A b opluac uaw .3ab 031 H13 LT Silw ax)s
aolsl 3 9 ALBIAT Kb v welaw YY wae
oy pilun 7+ 0+ Ho3 L aads ¥ v & oplae
503,58 Lo L3bo S L L) (o) @le Luw b
A S F Silaw ax )3 ¥ Saie sles by s s v
Il oslaiwl b aelsl )3 .aub 03l HH3 welw VY wow
Sl—= 903 )5 S8 b oplac s jo 8 olluws
S8 Sile a3 € sles b Jlxst s LT LIS el
A33ub 1SS

9 1A+ Jsilie) Mlsrsun slae)lac aus ¢l »
10- L odub Sid ol p3gs Jl 8 V- i(LY - Ssstil
903,85 S 3 Y- Jesbl 5 7A - Jeslio Jl (uom
a3 A Slos b )il 590 el K @i
eebaw YV wae ag Guaaw @b )5 )L,8 o5 ole
a8V oo a4y dnlsl s 5 0ol HHE b Jals
aolo i 5 3ib Jgain pisli 7+ -+ )93 b Lo lac
T Sl asy 5 03,5 Bluo 3o Sels Ly 1y s
Ay e kA B oals 3 ool Jals ) e jlac
b 1o 0amdh i o plioc wiclio VY wuibdS
7]

S9Se3u0 iy dsllas

S 38 9 =T slae)lac 59 ,Swsms il
B and yhoy 95 )l oslaiwl b 05y iy Swg e
W S oS Ay ) gad Sud 9 Bl s
P S lanl s Sund o )3 [VV] 3,5
by gl  S-2i0 f)j sl L S)lasluwl wuis I
o—2)90 i Wigollw 5 (PTCCL399) s s
owsliwl o o slas 5L 5 (PTCCL709)


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

YYY obhlos 5 somwld als dSoxo

S PRV L FRU V- REIVY| L1 JVE Y] Iy )

L pusdsl ool oS slisliwl 5 Gusdio s o gleawls
ormlesSily 5 Grmleliin LA S50 6T s
ool wawady mlis b ) o Slslinl plgicay
Laolac wbale a3 L a8 sls olis | Joaa s
iy Sw g re ol o ga0 (SJ93lie o pbas VS Jub) Jle
s 5 &1 ke o S e £+ sz )3 03
5> pussl pwsTsS slisliwl oabe 0 )5 Sl 5L,
= 4y (2 pieS b i)SS Gl s o g buswls
O Gsio LaNa aod o Lawdale plas o sy
it Wisalaw 5 A5 Lust pibl i )5 (515 53,

blbise 25250

9 Ul (T opluac aw & sl oy ol dub
PLsl VS5 O aw b punsslls )80 18 5 Sgilie
DAl 5

GoloT Jukxs 9 &3 55

03 030l sy pls slaosls Jul=s 9 4y jos e
s b oslaiwl SPSS-25 1331 0 s Sl a3 o2l
(Mean+SD) s )lasbiwl Szl £ 5uSlio ) g0 4
/20 )l y3eS P olade jus ol pbs Jl.oub (iolS

AP<+/+0) 3935 o suuzo Vs Siso

laaisl
Soilio 5 ol (T o lac aw (b Laws walled
R EaSoSe £ e ) ) alise slawlale )
5 SIS Lty pibl i )5 535 53 2 (GG
e @ )5 5B 93 5 25 g0 i Uisallw

(Hie (o) 03 pg woiny Sawg p2 ol Jgilio 9 (He3bil (T S0 bas y9ida ) s IS by PRVENFSV-E IV IR I REY

(i oo /oS han) opboe bl
om0 £ Sssm T ‘.. V.. V- sl e S s
opuboliia Wt/ g aE P gk Escherichia coli
omlo 5Sils Ve A/t AN AR Staphylococcus aureus -
Orle 5Sls Y-£-/- - /1P A /v V- /v? Bacillus subtilis o
opaloliia YAt/ A/ vEee® sEv® Salmonella typhimurium
osloliia VA£-/- VEN e T ket Escherichia coli
omlo sSils Ve WAE-¥C avE ¥ v-£.¥" Staphylococcus aureus
OpalosSSls LV VO£ AR Y ekl ? Bacillus subtilis S
opaloliia YAt/ Wi/t V.= 4k Salmonella typhimurium
opuboliia Wt/ A8 vE T pEn? Escherichia coli
omlo sSils Vet vre-/#°  vex.5°  A\vk./€® Staphylococcus aureus
OpalosSSls LV VaE-/6C AV kR Bacillus subtilis e
opaloliia YAt/ \ox-/0°  \vE£-/€ \-£.0"  Salmonella typhimurium

Q1SS SIS e i glis + /D o ) TS akels Sin 90T Slse i Alie a3 IS Jlaa Cais) ja s aF e puSle *

03 .38 05 py iy Swg e ol ogu0 sl o
(S p—w slaws) bs) as MBCs MIC s
2 g S Glee VY =) ) Sgilie o)lac
2= prS Sl YO =8y s 5 (MIC) suis) Jlie el
sl s (MBC) S o ea el p i 5—hio
S ity g ool 5 w9551 w95 95 s luslunwl

able J3laa 9 (MIC) Faslsjb wdale Jdlas
5 W 3lie (T s o pbac (MBC) s, 5 s
¥ Jsas »d o eslawl 5,8 b ade JJsilil
Sl )L o 03 &S Sl Ylis mlis wuwl 0T
sl s oS shisliwl 5 p35 L o Ginle T 350

UJ}.»L,I ‘U'-’T slae bac )._s|)._: PRY JREIETT TN k).:).mu..:


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

V&) plwse) ;[o)l.;& o louis (IS 5 D ©)9

Jad)l S g e sle olSiuls alzo FYA

2= S e B B s Ssilie 5 el T
Ver w8y s 5 (MIC) sy Hlie el i Sluo
6 )85 (MBC) 5 o el pidGho s o5 Slae
03 el 5 =T slaoslac )3 puslie ¢yl &5 Sub

a0 lie 2 P )s0 o Wigallw s S

=8) )3 s oslaiwl 3)ge Seilil 9 T slaelac
5 (MIC) sy Jlie el it Glee o )5 Slae YD
S oo el pdslae po )5 Shae Br =3) )
23 ol b wsiasl o sS oI slisliwl s 55 (MBC)
o)lias dw 3 S b il 5 )b &5l Ss

0354 iy Sawg 2 olF 0310 A9 ) 9 AT Slde ac (i She /)T o) F JuhS 9 S S5IS)L lble JSlaa Y Jgaa

(OdGke 2 e ) Glae) oolac wlale . .
56 l5 See s g o8
MBC MIC =
- o- Escherichia coli
o- Yo Staphylococcus aureus T
=
o- 1) Bacillus subtilis
\-- o Salmonella typhimurium
\-- o- Escherichia coli
o- Yo Staphylococcus aureus
_ - Sl
o- 1) Bacillus subtilis
\-- o Salmonella typhimurium
\-- o- Escherichia coli
) \Y/0 Staphylococcus aureus
) o Sl
() \Y/d Bacillus subtilis
0 o Salmonella typhimurium

.;;.,__wLuno)L,ana_;g_\_a_\.,.;)s)S,_o_\_&)[o_\_c

S5l Yliss (g e
orbwl o plss 5 b Lae lac &S I Jb @ pad
3 )5 S odeTwmawsdy Juib) pae alla o)l
Lié)f)_bj).).b_au}io;:_#]&élgo)bacdiq|6|)g
S gy JuSis pio ke VW LA ol adla 0L 3 9ub
2L ol Al YU Dl walled sl &S s s
ol lis [V ] 3 i JuSis o oduo VE JI Lo
sl 5L Jolio vy asllbo 3)5» slao)lac
Lo 8L Jlie 03 5 o gio 3l —tiep 5
ol 0o Slesls ylis b (YL Dby wllss ._w.o[o)f
O bgyo 3y pa—=< Al o)lasl ¢y ,3VL aslloo
Y olasl & Gwaiisl wel s slisliwl ) gilio o lac
o)luac & by o i) pac Al (ppieS 5 pioShe
039 phohie & 015l & 5 AT Librid 5 )L T

Lo il jo o9l e F ol Sgaca b plgd Sens
o=l plalS 4 i b ax g5 Jolse Jl (Sleys
ole il ecl Gulil ol 0353 pial sladls s
Gl oS cmen Jl 3003 14 (Slaa wiblagg
229213 VLS Sl 0leps (slys i 5 oS AL asw 3
OIS e like (p-diz=o [1] aisles 5w oslaiwl
9 La bl Hubls Juaas Hools plals as ass 8
SLRG L 590 o S 56T caliske S )5

[¥]als sole Y3l s oloss alico
slaeoliae (L S bas wdled (i 95s ol 0>
L 03y iy Sy e oliS 050 T 5 SSlso3un
GHSL sla ls Llbl )y caspla b alle S JuSiis
Lo bac sls Ylis gbs b osls Yl MIC w5
5 pusisl oS o5 shisliwl aiio @ )5 Slas )L VS
e 2 )5 S L Jolie Vs (el v o gbiawls
adlo JuSis 0> 29090 a0 Wgallw 5 (A L ris]


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

¥Ya obhlos 5 ewld abs aoxo

S PRV L FRU V- REIVY| L1 JVE Y] Iy )

S osliiwl Ly a5 sals oplac 4§ aub osls olis
2350 o )luac wlgicds Jubly oxub Zhywl ol 5o
3 )5 (50018 oslaiwl 3) g0 (29 )S0dud wlled aule
Slabo s wuus Seilie oplac N3 A2 0
S35 o plae (T ojloe Yezad Js Zl pximl
V7T 3l 6 g S5 3=I3 )L sl il Joslsl L 9
lwlid Loy 53 35T a5 3o 5o blitwl ¢puia
=291 Olals )l 59 )b cailed Lo cnb
S glubl ST slacs 35 b Slos)T slaus )3
9 Jsilie yo=med Sl sladMa ) LS )5 ol aF
AlS )3 399 ol L Laidls (g piuiuy NS J53GI
slao s 3 E95 0 S 9les daSMAl (pl wde S)lgo

Dbl so (2ols Ul Hd caub sl alS
o ko slawomd )s wgles alos Jl s3bL) Jwlge

Sl—aubs) s p—Fo)l—ac sl)— ol
9 otll bl jio Judsas obS (sla S 35 paS o pbac
OB GALS JLsd slas )5 ) goite (LS| s
23 5o pluis &5 31> a9 saled [YY] sl
5 Lol (9 )Saedid ilsd ol oulSe
sbibie Joc 9 bl juss G2 b Jl GolS slaelacs
a8 )5 w90 L) 2 3o Jlecl Soku
olalS Jl oo sidie wluus )5 aF cuwl osls Hlis
5 Sl ey jShe Sk SLie (5 2395585
Sass g pb =l Jl 9 3583 5o Ginljdl L) (su) 0
=R )= e G9w9d V> calixe slayg—m

[PA] 85 ) 50
Silio o pluac sy gl oy Hikd 3y ol @
JHB Solee p3l 03 3 iy Savg pe (2915 ol 0540
Abls sl usS sl slislin] 5 )5 S9) e 55
039 b A Luig aibl 5 piS L p2 0T 3l Glg ol
)|K)¢3T33N\5LQ~TL§)JASM)OA)EUA@.M|
039 thd jue b Gubd A (25 )00 wlled )
S i ol Jgilio Sile akad e JMs )3 oS
oaiiS 3l Lt g3y oyl Il Juols lis a5 [P4] ss)ls

Dl 0599 o090 ol

A G5 8 sl Ghie 0,5 S8 O A Ly it
2w 5 Ylwil Gmub 039) ) 9185 3Suo pe Sl
S L assS ol sl )T 9> YISl
Solon alen Jl 33510 slalow el M55 50
slawmigac dile (slosg) ZoB slawsgac 5 033)
Wgollw 5 iSL [PN] S ey 3iio 9 I olfiuws
Awl i ls pisl o3l gils sluael )l o5 29090 (405
S aie e S Sl Jamwl w)sod &5
03 9Ty pdione Jl (5 wlsie & Wisallw slaassS
ol 3 e yils Jiwl 5 (nl3g Slgw slRosiS
v o aliSliwl 5 338 L [YV] 3o T 5o sloibasy
wde )5 s )lon el )Se K Husissl
aisle (09 )Sae 3id Sy o 3 xShac 4y a5 [PY] sl
LVE] sy (6 i wamwlna oS slao )luac
D=l s Seilie JN I 03—l s sosluac
A e GLoBLIS il Gusisl s oS slisliwl
S sl sw el wl 5 B Sl s 358
Olg—iedn a8 ol (pb)grmwl 9 wude 5 5 8L
wl 030ib ABLLD (l3E Slgo )3 e goue Juole
i Slgo oo Sl 5L Il 55 6 L !
o ST el ailgl 5o A S e 50 o gmxo
o slaes sl , 8 P9 & lalie Jl slos yiws
S8l s (plae o ga— o Szl w5 S gy
o=l 03 eaeT s 4 mlis s wolas [YY] 35 )8
e e )5 5 e oS LG HBL Gl G
ol oolgd 9 slind )3 w3l Julsay wunl ySon
VLS 9 ) s g 4 a3 b bl s 5L
5 b sliie K bl Saie o5 slas )L [YO]
03 93 )8 4 S A uwd oy 5 — sluad S
GG )L (i 23183 d5a 9 wade p 5 Sl L
SsiggsS 30 1 S IU AY S 35a Jus & ke S
Shole iimd H3eslie (59 S0 bS5yl S
3 i 5o 031 s YT olidle 5 suzw @ as
LS 5 3585 30l 03 pslie mle Sy 0T Yy a8

Ladslloo (3 2 03 [YO] 31 39a9 Jodw 44 20


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

V&) plwse) ;[o)l.;& o louis (IS 5 D ©)9

)l S g e sle olfiuls alzo Y-

Lo S ab) pac adlay Jusis s b )3l ¢y pidi
o8l L e sf plegs 5o a5 (50 sbdy .l aibls
©3 3wy Swy re olS o910 93l opliac wilale
a8l il j8l (1S sise Y odoany S as)ls)l ally
olS" o 9u0 S 9ilio o pliac I oaRlite «yrized ol
[o)j S HIL 530 6 i S5 3Is)L il Jesil
AS Suw) 5o pBs A (pl by )l asllbe 3) g0 e
Sladgw Jl plaS e ol s Fa)ls)b il
oS 0 3390 Slgo wallas &y g5 o Yeial L) (5 5L
\;q_mjo.)Lé.LwL))}_odllAuobi)Cbﬂad&})

RYKY

19033 9 HSuis
aazme ila sl w5 asl Ybb JI allae pl
GMAl 35 5 VFAEALE (5,88 ) o5 b sowld als
sauazxs o8 —dsls jl Ir.ausmt.rec.1400.18

(&
Js a4 5 ml oaids zhhswl JoT (293 slasslis
A S ad 5 )i Guds al shal s ok

23lo SLds
SLuas aseT ma a5 35l 50 el dllio Ol S 93

OIS d9n 9 pols a9l 0> S8le

References

I S3lass 90 pm diwe) (pl V> Greline SLo G
1) oo )53 (5955 &S o [ol.z.il S8 eols plals
Db )on ke 3y s Jle wlsicds 308 5o Al
Sl 5 T sldojlac 29,8036 Sl Ues 5
2 G950 g mia 590 2 ) je s aisy S e
Ol @5 53,5 ) e GA dulo )T byl p b
3292540306 wnllas il j8l a5 sl i Wi s 5
SIS M g9 b (sousime adosl) jwo 3 padss S 0
aS by gl YHled 5 S3weal @S (yuized (V-]
Ao s S8 )aidy S Jeilie oplac
S i S5 351 JL eiled shls T slae jlac
ples sl 0 RV [ENTRCVIETC SRUETAIN | o | IRV BN
03 vl i e g 2 )8 Se YO w3 e lac
olis S nle JT ol jmis )3 Lo ) o @l (JS
oS Jl o3 zlpsiuwl S gilie o pluac a5 Sisls
oled SIS 03 ) e iy Swy e —ls
5 sl s pwsliwl SLOG )L adde (29 )S40340
S22 wlgiedn plgie &S Siblise (s s sl
A 393a GabS slag)ls g V> uslie i35
Lo S binle )T wlslgun (55, pidin Lo 5w
e (w3 gamub s ula oIlse (g pieS

L33 9l 0 0 VIS G99 slas )L

1 kot PA) o._\_oT\_x_w.)M C'?l_u a AA}.) l.) ‘bm PA)
S lie ooluac (Jsilie 5 SJsill (T slada

1- Ahameethunisa AR, Hopper W. In vitro antimicrobial activity on clinical microbial strains and
antioxidant properties of Artemisia parviflora. Ann Clin Microbiol Antimicrob. 2012 Dec;11:30.
2- Hancock RE. Mechanisms of action of newer antibiotics for Gram-positive pathogens. Lancet

Infect Dis. 2005 Apr; 5(4):209-218.

3- Khameneh B, Iranshahy M, Soheili V, Fazly Bazzaz BS. Review on plant antimicrobials: a
mechanistic viewpoint. Antimicrob Resist Infect Control. 2019 Dec; 8:118.

4- Smith JA, Madden T, Vijjeswarapu M, Newman RA. Inhibition of export of fibroblast growth
factor-2 (FGF-2) from the prostate cancer cell lines PC3 and DU145 by Anvirzel and its cardiac
glycoside component, oleandrin. Biochem Pharmacol. 2001 Aug; 62(4):469-72.


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

5- Jalali MR, Jafari HO, Owlia P, Fallah N, Davati A. In vivo antibacterial effects of garlic aqueous
extract on Salmonella typhimurium infected rabbits. Iran J Med Aromat Plant Res. 2008 Winter;
23(4):453-7. [Full text in Persian]

6- Xu YM, Wijeratne EK, Babyak AL, Marks HR, Brooks AD, Tewary P, et al. Withanolides from
aeroponically grown Physalis peruviana and their selective cytotoxicity to prostate cancer and renal
carcinoma cells. J Nat Prod. 2017 Jul; 80(7):1981-91.

7- Nkwe DO, Lotshwao B, Rantong G, Matshwele J, Kwape TE, Masisi K, et al. Anticancer
mechanisms of bioactive compounds from Solanaceae: An update. Cancers. 2021 Oct; 13(19):4989.
8- Mazova N, Popova V, Stoyanova A. Phytochemical composition and biological activity of Physalis
spp.: a mini-review. Food Sci Appl Biotechnol. 2020 Mar; 3(1):56-70.

9- Patel T, Shah K, Jiwan K, Shrivastava N. Study on the antibacterial potential of Physalis minima
Linn. Indian J Pharm Sci. 2011 Jan-Feb;73(1):111-15.

10- Januario AH, Filho ER, Pietro RC, Kashima S, Sato DN, Franca SC. Antimycobacterial physalins
from Physalis angulata L.(Solanaceae). Phytother Res. 2002 Aug; 16(5):445-8.

11- Pinto LA, Meira CS, Villarreal CF, Vannier-Santos MA, de Souza CV, Ribeiro IM, et al. A seco-
steroid from Physalis angulata L., has immunosuppressive activity in peripheral blood mononuclear
cells from patients with HTLV 1-associated myelopathy. Biomed Pharmacother. 2016 Apr; 79:129-34.
12- Sun CP, Qiu CY, Zhao F, Kang N, Chen LX, Qiu F. Physalins V-IX, 16, 24-cyclo-13, 14-seco
withanolides from Physalis angulata and their antiproliferative and anti-inflammatory activities. Sci
Rep. 2017 Jun; 7:4057.

13- Zhang WN, Tong WY. Chemical constituents and biological activities of plants from the genus
Physalis. Chem Biodivers. 2016 Jan;13(1):48-65.

14- Zare Z, Teimouri M. The therapeutic effects of Physalis alkekengi hydroalcoholic extract on
estrogen receptor-positive breast cancer mice model: possible role of autophagy in this therapeutic
response. J Shahrekord Univ Med Sci. 2020 Winter; 22(4):181-6. [Full text in Persian]

15- Yang YK, Xu WX, Nian Y, Liu XL, Peng XR, Ding ZT, et al. Six new physalins from Physalis
alkekengi var. franchetii and their cytotoxicity and antibacterial activity. Fitoterapia. 2016 Jul;
112:144-52.

16- Cuong LC, Dat TT, Nhiem NX, Cuc NT, Yen DT, Anh HL. The anti-microbial activities of
secosteroids isolated from Physalis angulata. Vietnam J Chem. 2020 Jun; 58(3):321-6.

17- Espenti CS, Rama Krishna AG, Rami Reddy YV. Green biosynthesis of ZnO nanomaterials and
their anti-bacterial activity by using Moringa oleifera root aqueous extract. SN Appl Sci. 2020 Aug;
2:1424.

18- EI-Rab SM, Halawani EM, Hassan AM. Formulation of ceftriaxone conjugated gold nanoparticles
and their medical applications against extended-spectrum B-lactamase producing bacteria and breast
cancer. J Microbiol Biotechnol. 2018 Sep; 28(9):1563-72.

19- Barnes PM, Powell-Griner E, McFann K, Nahin RL. Complementary and alternative medicine use
among adults: United States, 2002. Semin Integr Med. 2004 Jun. 2(2):54-71.

20- Islam S, Rahman A, Sheikh MI, Rahman M, Jamal AH, Alam F. In vitro antibacterial activity of
methanol seed extract of Elettaria cardamomum (L.) maton. Agric Conspec Sci. 2010 Sep; 75(3):113-
1.

21- Mollahosseini A, Gorgipour M, Namrudi J, Moghateli M. The study used antibiotic resistance in
E. coli blood culture samples patients Shahid Sadoughi hospital in 2015. Navid No. 2015 Summer;
18(60):42-8. [Full text in Persian]

22- Galan JE. Salmonella typhimurium and inflammation: a pathogen-centric affair. Nat Rev
Microbiol. 2021 Nov; 19(11):716-25.

23- Hanachi P, Azadedel S. Investigation of antibacterial properties in Pistacia vera L extract on
Staphylococcus aureus. Navid No. 2022 Spring; 25(81):57-66. [Full text in Persian]

24- Alvarez-Martinez FJ, Barrajon-Catalan E, Encinar JA, Rodriguez-Diaz JC, Micol V.
Antimicrobial capacity of plant polyphenols against gram-positive bacteria: a comprehensive review.
Curr Med Chem. 2020 May; 27(15):2576-606.


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1401.22.4.7.8 ]

[ DOI: 10.52547/jarums.22.4.323 |

V&) plwse) ;[o)l.;& o louis (IS 5 D ©)9 Jeaol S5 5 rn}lcolfﬁ.dl.)d.b_w\”\”\"

25- Puupponen-Pimid R, Nohynek L, Meier C, Kahkdnen M, Heinonen M, Hopia A, et al.
Antimicrobial properties of phenolic compounds from berries. J Appl Microbiol. 2001 Apr; 90(4):494-
507.

26- Mokri F, Assmar M, Zarrabi S, Massiha A. The evaluation of antibacterial effect of aquatic and
ethanolic extract of Nerium oleander against standard strains of Salmonella Typhi and Listeria
Monocytogenes in vitro condition. New Cell Mol Biotechnol J. 2018 Summer; 8(31):75-85. [Full text
in Persian]

27- Ahmed K, Tariqg I, Siddiqui SU, Mudassir M. Green synthesis of cobalt nanoparticles by using
methanol extract of plant leaf as reducing agent. Pure Appl Biol. 2021 Oct; 5(3):453-7.

28- Porto MS, Pinheiro MP, Batista VG, dos Santos RC, de Albuquergue Melo Filho P, de Lima LM.
Plant promoters: an approach of structure and function. Mol Biotechnol. 2014 Jan; 56(1):38-49.

29- Espinel-Ingroff A, Fothergill A, Peter J, Rinaldi MG, Walsh TJ. Testing conditions for
determination of minimum fungicidal concentrations of new and established antifungal agents for
Aspergillus spp.: NCCLS collaborative study. J Clin Microbiol. 2002 Sep; 40(9):3204-8.

30- Khorshidpour B, Honarvar M, Ahmadi Chenarbon H. Assessment of several hydrodynamic
properties of sugar beet (Beta vulgaris L.). Food Sci Nutr. 2020 Oct; 8(10):5641-9.

31- Ahmadi S, Soleimanian-Zad S, Zaeim D. Antibacterial and antifungal activity of the aqueous and
methanolic extracts and essential oils of red beets Beta vulgaris leaves. Zahedan J Res Med Sci. 2020
Jul; 22(3): e83725.


http://dx.doi.org/10.52547/jarums.22.4.323
https://dorl.net/dor/20.1001.1.22287280.1401.22.4.7.8
https://ejournals.arums.ac.ir/jarums/article-1-2235-fa.html
http://www.tcpdf.org

