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ABSTRACT

Background: Ginkgo biloba is a plant with many therapeutic
characteristics because it’s rich in polyphenolic contents. This study was
done to evaluate the antibacterial activities of Ginkgo and to compare the
antibacterial potential of ethanolic, methanolic and aqueous leaf extracts
of Ginkgo biloba.

Methods: The antibacterial activity of Ginkgo extracts was evaluated
using a disc diffusion method against four strains of bacteria: Escherichia
coli, Salmonella typhimurium, Bacillus subtilis, and Staphylococcus
aureus. The Minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of the extracts were assessed.

Results: The results indicated that all extracts of Ginkgo possess
distinguished antibacterial activity. Among them the methanolic extract
exhibited maximum antibacterial activity and the aqueous extract showed
minimum antibacterial activity. The highest MIC and MBC were
determined at 3.13 and 6.25 ug/mL of aqueous extract against Bacillus
subtilis, respectively.

Conclusion: Regarding the acquired results from this study, the leaves of
Ginkgo biloba possess a considerable amount of antibacterial activity that
can make them one of the most valuable antibacterial resources that could
be used in food and therapeutic industries. Therefore, more studies
should be conducted on this plant.
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Extended Abstract

Background: Antimicrobial agents are very
important in reducing the global problem of
infectious diseases. The emergence of
antibiotic-resistant bacteria has become a
major threat to public health because there are
usually few or no antimicrobial agents
available for infections caused by these
pathogens. The multidrug resistance increases
the treatment costs and death rate. Also, using
high dosages of chemical pharmaceuticals
can bring harmful side effects of the human
body in the long- term. So, it’s of high
importance to study the new and alternative
ways to treat infectious diseases. According
to WHO, herbal plants are the best resources
to attain all kinds of pharmaceuticals. Studies
showed that plants possess antioxidant,
antibacterial, gastro and hepatoprotective,
antimutagenic, anti-diarrheal and chemo -
preventive effects. Ginkgo biloba also known
as the maidenhair tree is from the Ginkgoceae
family and a traditional Chinese herbal plant.
This plant is known as a living fossil because
it existed for around 250 million years.
Modern pharmacological studies showed that
this plant has many biological activities such
as antitumor, antioxidant, antibacterial, anti-
inflammation, anti-depressant, immuno-
stimulating, hepatoprotective, treatment of
ischemia/reperfusion injury, retinal and
neurodegenerative diseases. This study aims
to investigate the antibacterial properties of
Ginkgo biloba extracts prepared using three
different solvents: ethanol, methanol, and
water. Specifically, we seek to determine
which of these three extract types
demonstrates the highest inhibitory activity
against four target bacterial strains.

Methods: Dried ginkgo leaves were
powdered by a mixer and the fine powder
was dissolved in water, 80% methanol and
70% ethanol to achieve ginkgo extracts. Then
they were placed in the shaker for 72 hours,
and then the extracts were centrifuged and
filtered. The disc diffusion assay was done to
study the antibacterial effects of ginkgo
extracts against Escherichia coli, Salmonella

typhimurium gram- negative and Bacillus
subtilis and Staphylococcus aureus gram-
positive bacteria strains in four different
concentrations. The antibacterial activity of
each of the extracts against the studied
bacteria was determined using disk diffusion
method according to CLSI standard. After
preparing the microbial suspension with 0.5
McFarland turbidity (10% cfu/ml) using a
sterile swap on the surface of the Mueller
Hinton Agar medium, a uniform culture was
performed. In the next step, using sterile
forceps, blank discs impregnated with
different concentrations of ginkgo extract
were placed on the surface of the culture
medium and fixed on the culture medium
with a little pressure. In the following, after
24 hours of incubation, the inhibition zones
were measured in millimeters. To determine
the minimum inhibitory concentration (MIC)
of the extracts, first, bacterial suspensions of
each strain were prepared according to 0.5
McFarland's standard in Mueller Hinton broth
culture medium and distributed in sterile
tubes. Then, a certain volume was prepared
from twofold dilutions of the filtered plant
extract (400, 200, 100, 50, 25, 12.5, 6.25,
3.12 and 1.56 mg/ml) and was incubated for
24 hours. At last, the MIC values were
determined and the concentrations with no
visible bacteria growth were cultured in
Mueller Hinton Agar plates and incubated.
The concentrations with no bacteria colony in
their plate were considered as MBC. Data
analysis was performed using a factorial
experiment within a completely randomized
design, and Duncan's multiple range test was
used to compare the means using SPSS-25
software (p< 0.05).

Results: The results showed that the biggest
70l of both aqueous and ethanolic extracts
were at 400 mg /ml with 28+0.04 mm and
30£0.3 mm  against gram  positive
Staphylococcus aureus, rtespectively. The
biggest ZOI of methanolic extract was at 400
mg/ml with 29.5£0.2 mm against gram -
positive Bacillus subtilis. The ZOI of
hydroalcoholic extracts was bigger than that
of aqueous extracts. Among hydroalcoholic
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extracts, the methanolic extracts showed
more antibacterial activity. This indicated that
gram -positive strains (Bacillus subtilis and
Staphylococcus aureus) were more sensitive
toward ginkgo extracts while the gram-
negative strains (Escherichia coli and
Salmonella  typhimurium) showed more
resistance. Also, the highest MIC value was at
3.13 mg/ml of aqueous extract against
Bacillus subtilis and the highest MBC value
was at 6.25 mg/ml of aqueous extract against
Bacillus subtilis. The methanolic extract
showed noticeable antibacterial activity
against all  four strains. But as
aforementioned, the gram- positive bacteria
used in this study showed more sensitivity
toward ginkgo extracts which could be due to
the unique structures of gram- negative outer
membrane that is consisted of lipoprotein and
lipopolysaccharide. The outer membrane
shows selective permeability so the
hydrophobic compounds have limited access
to the beneath structures. This makes gram-
positive bacteria more susceptible to some
compounds in plant extracts. The significant
antibacterial activity of ginkgo extracts could
be because of their high polyphenolic
compounds. Previous studies showed that
ginkgolic acid is one of the polyphenols in
ginkgo leaves that showed noticeable
antibacterial activities. There are more
compounds such as phenolic acids,
flavonoids and flavonols (e.g. Isorhamnetin,
Quercetin and Kaempferol) in ginkgo extracts
that could also have a role in the antibacterial
activity of ginkgo extracts. Phenolic acids

possess the most bactericidal effect because
they can inhibit the virulence parts of bacteria
like toxins, enzymes, preventing the
formation of biofilm, the synergy effects of
these compounds together and with
antibiotics. Therefore, higher antibacterial
activity of hydroalcoholic extracts could be
related to their high ability in extracting
polyphenols so it could be concluded that
according to the reported results, methanol
solvent has the highest ability to extract
ginkgo compounds and the highest total
phenolic and flavonoid contents. With
increasing in concentrations of the extracts,
an increase in antibacterial activity was
observed until the high concentration of 600
mg/ml which this pattern broke and a
decrease of bactericidal was observed. This
phenomenon could be due to the decrease in
diffusion of extracts in the medium because
of the high concentration of loaded extracts
on blank discs, size and weight of the
compounds in extracts. So, with increasing
the concentration more than a certain extent,
the antibacterial activities decrease.
Conclusion: The results indicated that all
extracts of ginkgo possess distinguished
antibacterial activity. The most antibacterial
activity was observed in methanolic extracts
while minimum antibacterial activity was
related to aqueous extracts. The highest
antibacterial activity of all three extracts was
against gram- positive strains. So, it could be
concluded that ginkgo leaf extracts could be a
good candidate as an alternative to chemical
antibiotics.


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

Jayl 18y pgle alRiila alya

VE-Y sl Jsl opleis ;[o)l.;(___;j\;u»._u_._;o)gs

Jwol allio

95435 ol Jgilio 9 J9ill (1T e las (29510 346 llad Hu) 9
DBl )T doslyubs o (Ginkgo biloba)

’.)*-.z") (Ko P yué/,f buao ;'ub y

ol ‘JaT .J.AT R sssls  Sauass oSl (5 9ls s 035D (529 )5S0 (55l ) 09,5 )
ol ‘JaT .J.AT R s  auasxs oSl 5 9ld v ) 03Kl (5 ) 5Ls ) 936 o9, 5 ¥
m.govahi@ausmt.ac.ir s il oy SVVEENDEYFD :puSe -V VEEEEV\YF (ol .J slumo 0dium g5 *

N
CRVICY

0P339y el S 55 ol a8 el s oy ol 5 )l ie LS (Ginkgo biloba) 555 oS 1839 9 diuo)
A o 0T RLHBLIS olod aulio 5 950 HLISLIG GO 25w » aslllbs (pl Jl B3 355 50 (6 ety

sl 9503 5 0 Sgilie 5 Jeilil (T o lac
SIS a5 olig 90 = S plisl oy Jl 9SS S 0 slaeplac (LS Las Sl S ey w2 wae DU gy

oudeislw ol —wb (Salmonella typhimurium) o290 i Wigall—w «(Escherichia coli) A5 b i » i/
S5 b wdale J8laas wulg s aub oslaiwl (Staphylococcus aureus) (wsisl v oS oS slisliwl 9 (Bacillus subtilis)

S 0 duzmian Ay 9u Vb oyl b s Beplac MBC) s s 5L wbale J3laa 5 (MIC)
eagled o s LT Olio )3 5 itmd b (elsd ShIS 5503 e las eles a5 1539 0T Jl Sl b AL
SISl bl JBlaa olise ol S50 55k) T oolae & bgsje (12 )5pS 9 Fgilie obac & bgs pe Rl S LA
FIVO dale )5 5 G5 3aidS bl J3la ol jae o piie 5 pubilio gusbuawl )G ade p1 5 T opbae VY bl )s

wsanl Gudiisli (o obuwls S 5L S50 0 9 T olae

A cisl s s Jols b S bass Lol Iy 5535 ol F s aF siubls ol Jl olids (ha s 3y oyl (sl assly 15y Az
sl 038 oS yal 590 o gy slalllne el oyal palis bl ALbIS Sraws GBS 3 2901 5 aldE @lio )3 Milgi e
231 ol (L )iS L Lols o015 3ulS slavojly

VESY/PNY b ey VEY/IV/Y bl s ’
J—olse (plmlio wowl oo (5 30 o 9—oc doddio
90503 Joole o Lol 5 1565 opSedd il YKo GRALS 13 (5503 Jslye
Sl L aliws 4 oa Slml sla e sac sl e a8 301 el Hlws Sg-ie slas Loy
A o slie [V ] s e piwd DS s )low a4 polse SLaasS L piws 5 Ghlay
) po 95 po Z 5 5 0lod Sladh jo Son SuT oM i a Joa s Lag L s Sgn il

sl s b JoB Creative Commons Attribution-Non Commercial 4.0 International License ol jub wass allio ¢yl


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

YA Ubles 5 il Ll

Szl o JauwsS T 3 908 09 S Jl dsy e db 4y
DIMAL 5 i Al b s po s Len (354 50
ol O S [A] )l (Guae slad sl s ilw)ib
Sl wanl Jlsd gy D3 1 g 95 awo Jolids (o)l
w2 SRl 35 93 5M5 oYy 9IS VS 5 (2 5 Alon
0,3 [V A7 cwlasu )l le b 5 L eawbus 5i5Ts
A 595988 5 Wy 3 ol (pl Vs Hlle Jled
Ls)._of[o.d;__;gl)'T sl Jsl) k_s)f.\.,._M slacules af
slasolon gloys LS i’,_os.o 9 o3ls plis 395 )l
D8 oalaiwl 390 slic Jls) 5 Hialih JMial

AT 25,08 50
as 359 0T Jl S pllses 5 L)l wlsllas
LS bas plea sbls 9Si) ol I s so)liae
ass lasllas s YhHLSed 9 LI 11 ] eawl
sl M Jl 5 5i) oS I 0 soolac sl S s
L oT 6L 9 xSao b wlles 5 Aiials 5y alise
byl ) $185 ol 31830 [VP] 253,85 apl
Jlg—w o=l & Fwl 5 55L)J olS opbac (L SL 0o
Slio Ly 5 Jeslil (T o Qs Jl 5 plas as
690 2= T30k 5 538 lee p3l (g2 pibasy
(Escherichia coli) A5 luiy il s p3SL a5 5m Sl
(Salmonella typhimurium) 2920905445 W g olluw
s (Bacillus  subtilis) juudeiol —w ol wwls
Staphylococcus ) ws—S9/ yw oS o5 s liSliwwl

S)ls (aureus

PLES Y

o loc Ay
oslol w)guo ay ,1a5 3) 90 ol oo ShA I
L 9 2saub U3 gs oauh S oS o olag)a
VY w4 5 odub Ja A Jailie 9 AV Jgslil cT
wmnels YV 1 Gy .a0iid )8 )8 S )8 el
03 Jgady pBlw IPM 7= =+ )93 ) 488> O ledigos
03 =T opluac . a33 b Blo (8lo 3 el Ly s

Jloslaiwl aS o T (yoid sl o3ls Gyiul 38l 5
Vlse) Jo—b 03 plerb slasils YL sla)ss
JLss & plusl 9o slu b 6osTob) sl oolse
9 o= LGB o) 2 aslbs ooyl JIL[Y] Sl
Vb el Ssae SlasIlen ple)d wua (2N
D)l

(WHO)' ccilage Sl obojls wleMbl ol
Elosl 4 Sbmund Slpe g 2 i RIS B ny
aS el 9T Jl 5T eslalliae [¥] siiwa Lag)ls
(2L L 306 SilawusT o mT oled shls plals
Ul 36 3 9 0dme Jl 5SS wedasloe vl il
Sl 0aiiS 6 S Hlum 9 D pme )0 30
oo Jus & lals I ol [€] 3iimd (ol
SlsS 5 1 bl &5 355 (3 )5k 3ib pls
L_SLQrQ_Au._I_J}._)U.o b 3 olS )d caub jdiuw (plowis
e VLS .35 05 50 V3 oslaiwl 3 ) g0 wmanl 4y 53l
(o oid Sal oyl akea I 4395 (slad galie I
Dol s )3 A S Siiwd A5 5399M 5 laa 5T
0] diiwe (529,50 25 olsd shls SAEiule )T
L ol »s as (Ginkgo biloba) bsls 55 J oS
o3lgsla Jl > g 5o addlib j Dl S [ol_s
ol (S8 b i »9)l> oS K 5 Ginkgoaceae
0ol Ligly Jds (ppod e as Sl s sl L
aialioh 035) Juwd plgic 4y aF 550 olS .39 50
a4 9 )1 wwead Jlw oo YO« S90a g 50
woMw 913 0)gn )3 yhdasie slas )8 oo
LY 7] 5 9 5o albls Ly pwls yuw )3 o)y p—ol
olf 1yl as ools Yl Yr3—e Sl wlalloo
1509095 3w wwols Yo Solww Sw) sl wllss
3 gl 36 (L IL 36 L Silau ST i T
N DR P P SRR G SO X UE
Lo sd T Plops S I 5 i laslxe
SPEQEIL P (ST L VPRIV JEVE L) AR

' World Health Organization
? Ischemia-reperfusion Injury (IRI)


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

VE-Y Dl sl ooleds o olis 5 sy 099

Jea)l Sib sy psle olSsuls ad=wo & -

D Nre ¥Vew Le) oS oai Blo opbac 5 .l »
B3 ,F s (mE/PL V /07 s ¥/\Y YO/7 AY/D YD
Y& oo a9 33 ilw ax )3 YV sles s aalg)
adg) » 0 wncluo YE 9Lk )3 350 4 9%] eaclw
7l by &S oplac wlale (g2 )38 5 S (w2
a 18,5 b )3 MIC ylgic a slas glis s 806 Jl
LauT )3 53093 4SS ma af plawd) s
ST ot Moo oS oy o )3 Suiss o2 line
YV slod ) wcluw YE waw 4 5 0aub odly i
o luac Jl (plaadale .asauh 45651 ST Slw an)s
Olgic a0 3 55 3 LT wuly )3 8L LIS a8
ety [VE] 3oa b a8, 1 )s MBC
03 UpiiS asges wlsie an b peT S pn BT
s ax8 T s

ool LT

LaoT mbs 5 plasl ) sbaw b W inle )T eles

38l p Jl oslaiwl b aosls wlusle b b1
00T Jl oslaiuwl b abols s .aub elxsl SPSS-25
Mo B sl £ Sl so w90 &y oy SlS
2SS Gise mbuw 5 03 wle (SDEMean)

(P<+/+0) 3 axd S Hdas p> +/-0

axsl
Lo las b JS b wallss w0 Jl Juols zlis
b3 a5 a3 55 b 555 olS S e Sgilie 5 el (ST
piodie a3 ) Joas L3 LT by pac alla
Jolite il uSilie o molis cwl 03 i)l S
e ble b lize GG )L V> Mb) pac alla shbs
oo wolis NG L P g98 9 oplac Calize sl
ST Las (HUsles (p<-/-B) a3sls s b s ls
ke 0 )5 (S H)ITL g 93 S0 2 55 sl lac
93 5 puholw Jwoluwl 5 wsissl oS o5 slusluwl
Wisallw 9 A bsic pibl S0 0 )5 S )5 & gun
it s el po 3l (w0 22 B 90090540
Sl 9 =T ooluac 95 0 2 i) pac Al ylas

Sta osT )3 Gl st slac lac 5 nlps s s
[IV] 2 05T ron abols )3 gs 5 080

9)Spe 6 awols i

o3 4id 5 15 aslllas 3 50 U el ls ySio
ol ey bl i o 1S S5 Sy ol
Visol—w 5 (PTCC1399) (Escherichia  coli)
(Salmonella  typhimurium) oo g0 5
ovslewl wie p )5 slas St s (PTCCL709)
5 PTCC 654) (Bacillus  subtilis) _uelisl
Staphylococcus ) ws—39/ yw oS o5 s liSli sl
39 (PTCC 1431) (aureus

OJ9sad S yR9)

e 0 Lo pluac Jl oy o il ,sShass wlled
s o)l oslaiwl b asllas 3) 50 sla 5 5L
o5 CLST s )lasbizwl g (5L —5,5) 0 suind
O 9—silaw gan 93 )5 o3l ol Jl u— [VV] 33,8
L (VY efu/ml) sl )ls Ko P85 0935 b 529 )50
S oo o oy Jopissl T g Jl oLl
23 28,8 oLl Lisls iy waiS ST osig Jso
Gl Sy o il uin Jl oslaiwl b oy als jo
T )3 $50J olas Cilixe sl walale & anieT
by =0 (590 LS (565 L 9 8,5 )3 S bou=o
IR WIS I YEIUT FRRCIV] PR S R QR CHTCIV L IV
aid ;5 )lys a5 Silw ax s YY sles )y wclw YE
Syl 3y pae 4y ydad wenelas YE Sl ouy o
Son BT Gla s Jlaub a8 o)lasl S
Lo sSily 5 (Swas o )5 9,50 V) uwalolin
S asges lgie 42 S (Sund o )59 5500 Y'-)
03,5 oalaiwl ke

MBC § MIC (yus3 s

(MIC) L 3isS o eabile J8las yams sshiie &y
IS 38 38l S il su 130 Lo las
b o )3 3uB Ko - /0 3)lsliwl alboo s gun
Jepisl 5o als) )5 5 ans s 055t Hge cais
9> sl d) Jl yuso = O 303 )5 =)ol


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

EY obled 5 bl Ll

5 FUl (=T slac)lac (MBC) s s 5L
i by il LR YIS s 590 2 9Si2) S gilie
5> pusiosl s oS slisliwl o550t Wisollw
Ao Joobs @l sasd Gw) p pusbilw (sl
Ol g &S Sosb an 350 ¥ Uy b
[o)fp).ip\“/\\" wdbale s Sl wlale JSlaa
owsliwl 5 5L ade 5 5 T oobas Halhe
S NS wdale JBlaa oliae b 9 pudili
olac pid sl 1 055 )Ske F/YD clale s jus
oxalie Jusbislaw pusliwl S8k S 2 5 T

D)5 & Gl o )T Ghie £ - wdble ) 5505
890 p= 9 rdosho Yo/ /¥ g VAE-/- & wliuo b
A pad ooyl 5 ool pwsd o5 shisliwl s )35
& .;»_lé.L:':)s,_G._!)‘uJ,sLioo)l_aa.cJ_&)roJ_c
5 sioghe YA/0E /Y wliue b jidSle 2 5 5 500
S o lidbie (pueslislaw pw sl wwls S )L S50 »
Sy pac adly jlod bowgie pglo dm (puized
03 9 35y i 2T oolac Jl SISls ) aue slao lac
ea—c Al s (1uSbe (SISlyrus saelac Yo
Ol sl s g il (S gl o plac sub)
wdale JSlas 5 MIC) S as)ls b wdale J3las

(ko hae) 950s3 oS gilio 9 J9ilil (T s lac Hguda 3 G HITL Suib) pe A plod il .\ Yoo

(isdobael o5 o) 0 las wadile . s
— — SEl5 5
TN PO 5. Yo = &
Omloliis YREIV IRVAE3Y MO/ g£\4/d  ™PL/0R\V/D  Escherichia coli
rssleaSil T abe s nppy feh / gapA "OPA /L Ay Staphylococcus
- 91‘ 2 aureus T
oslesSls VLR LAV ZE N RAVRSS O /LYY Bacillus subtilis
U,umLah.n LJ-EVA hijk-/-bi\‘\ klm-/-\"i\"-/b mnop_/_zi\A Salr.none.lla
typhimurium
oslaliia <[+ £1A ¥ /£10/0 RVAEE 72 MRVAES 44 Escherichia coli
Ssulo sSily /Y SlAca)y R/ L. /YEYA/D Smpz Zj{‘;““s
, , Sl
Ornle 5Sily EES LAEY S /0E\Y/D S./pENY Bacillus subtilis >
yugloliia VLSV PO e s L vEry/d . /gy Salmonella
typhimurium
opnlolia S/-EVA mno sy £y A b ptye °fL/E£vY/d Escherichia coli
o sSils R L TERYN ©./54vE M, jeya/p Smpi’z ZZ‘ZCC”‘S
. : &l
oo sSily o/ LY. mOPd, jpyy RIS LY/ L seva/0 Bacillus subtilis
ousloliia -/+EVA feh. /atyy bedsg4vy /0 ©./dkve Salmonella
typhimurium
DI e 2 Ia)f‘_).m S 9 9503 (H9lie 9 SIgUI 5L,9T soylocs MBC g MIC glacslble Y Joaa
a5 )Seo Qs g5
Salmonella typhimurium _ Bacillus subtilis  Staphylococcus aureus  Escherichia coli
o ¥V A0 A0 MIC -
=l
Ve £/v0 \W/o \W/o MBC
vd b Yo \Y/o MIC
Sl
b Ve b Yo MBC >
b vd Yo Yo MIC
s
V- b b > MBC



http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

VE-Y Dl sl oolesds o ols 9 sy 099

Ju)l SSb jy pole olSisls ad=so EY

o=l Il 9 3slosus eslie SgnBT 4 ple) VIS )
szl sl iedaw Sl G M Jidl g 0 9
L b bS5 b Juds cpeed a3 VY-V -] 2uis

KYIKYT-P IIREIPY-Y RV PRy ¢U RtV S g VY
o ils s el SIS r9)ls Hlaie I 653 ol
Sola 550 4wl Juds ol & el ol il
SLaulsuwsT 55T 5 S hd Sk (534595908 ol )5
wlosuo ylr )3 sk I 3ilgs 5o a5 sl aub
a0 Minsl Jlaial 9 3iiS e taslxo guslawuST o il
wlslos [V7] s Hhals b o jo slasilon
Il =g 95 ol Iy a5 assls gluds abds
£ 23 Qi sl a5 bl 5o S35 5M S )5
ot 558 Jolis Ygame a5 3l o oS Gl S
D] ol 32 5808 sl 5 Ug piueS 9 (yuaiiol) 32l
555 ol 5 0 aS asals gl i wlalloe
26 llad ¢y 35VL A el Sl Sl gisa I U pan
5 —hs S )5 pp—ized S D) (2l— 8L
Mo e dlas L ilgs ol S oyl (53595 5M5
Orzed 3l b (b ,is L caliko o)l yo s ol g2 95
Ls 3ls5 o 605 Jshas 03 sl Ghis sl b
AL S o g Uk o ealad 35 Jie
e o 3ilgS (5o S )5 ol jp 550
(oS 95 o9 35T alon Sl 588 L Vs 9 slo) sl
[VF] 359 anY ey JuSiis 5 093 & Juasl
6L o plac (b iSL s wulles GhlSes 5 bl
4 Jluasl oS 55 (o 33T alon Sl s p35L (Vs p9
ok ol S LD oK) Y wawn) JuSis 5 0)lgd
Sl sy 9T )3 S9n 50 S 5939)8 5 Shis
adled JIls aas slaejlac ( 1Sle Veb a4 [17]
398 Sl T o pluac an cus (5 i (b S LaS
5 Gsilie SS9 )3a slaelac Yl 233l Ylis
25k a2 pae ally pad i S S5l
AS Sob A 35 Sgilie oobac 4 bgy o (Sle
adla slabs HidGle p S Ghe E1 - lale )
wade 0,5 GG )L S50 2 s 93 JlB b)) pac

oS 351 &Sl iy K590 50T & cieslio
9 a8 pibn Sl S VS as Wl pwwlpuw S Siedw
;,;Hf)al)m%db)sgu),ﬁ);%
4o pslie Lawlsils Eorb 5 pinlag ol 03,8
b ) Hed (bt s slapless (o )ls (pis
O ol 0318 H1 8 30345 ) g0 lalaade JoB
g Jl 53335 suie 0 )by asllons 9 §1Ex3 ¢ 91090
J_uo'a._\LLo.-;u_m'O))_VkS)j)_loll)\J__)j)iboA_ao'
JLsdnu) wlus )5 a8 plabs sile 3uan (29 )5
ABLb 2918 GLOSS J25 SIS 5o Sul95 e pite
LY] s)ls slossss

90 4 90 Gl 035 jue 5 033) Jwlse b plals
o=l 0 a0 )laS L8l i 98T )3 &S 39 5
5 My Jlsdenun) @l 55 LT (i) GiSads
55 0TS BLa S Jas 5 Lelsd Lo e siie
= o3 LagT wolwS 13 ol cala) a0 iiS 5
508250 LOT L s 551 )3 a5 o @l )ls 4o
Ol3 oo puwlas (pl b L3S 50 gLBS S9a Jl (3594 50
solas slaewslils ySue b ojole Vs wlals I
Ao enlled (R 95— =l VD [VO] 5 )5 oslaiwl
5505 ol gilio 5 Jgilil (T o lac dw b,
SR iole 3T ool )i ) S HI5L G om Dl 2l 0>
3238 ) 2

GRS 36 eled S0 p e wlellas S5 b
SLBL ab wulled S50 0 oS wilddlas plabS
a5 =g Liglo oo adon jlasls )b plabs
slao lioc a5 sls gl osls aslloo [VF] cuwl
Sob s Loy 58 olS S SHeilie 5 Seilil (T
DS o 8 o-da Lo s i) Jl (55 JolB
Wgollw 9 SIS bivy pab] -di0 0 )5 LG )L
o p )5 LB L 5 2o g0 45
ool ool 5 o305l oo 5 s luSliwwl
olliws 5 I3l (Siw gy Sld=s sae Szl Silg3 50

(yimed 9 Siiud bl )3 13& b 9 3l bl


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

EY wbled 5 bl Ll

Us )88 5 w555 &S 39050 VLS yrized
b Lisko sl )l jo5 julgs g3 willed Hlio b dilg5 50
5 DNA iz Jlie an o il s (i
bliswl 5 )0yl S [POYE] 35 0—ib 5 5L S s
ol il o )liac e bale Ginl 38l L aF S 0
D g0 a8 3obise sl opliac ) jus S )3
S o wabble a dunly (2L ) LIS (Ul il 31
693 LS bas e dled ylgs 5o ol mbis [VY]
23 LaoT (blss & bgs xe by SIls 34 slao lac
A 5oob 4 wawls LT Slis Gk wlus )5 Z| xsuwl
oy o3ub is)lS @l Gelel s a5 Jeilio JMa
VL 5 95h) bS53 Zlhiwl (HUlss 2 Vb
Oy SIS ) 3595905 9 (Jid (slg—ize Ul jro
il 0313 9Ls 393 Sl s 1) il xS baus wayllss
Slojbae exdale il 331L a5 3l plis | Joa gbis
= e)Sode 7 an sy e po eSS Slie E
bl LS (5 Ly b pae alle ks 1) le
oLl ol jae HBAE Jus 4 33l 93 50 0303yl weawl
odub (5 )IAT )L cale wlale s & bou=o )3 oplocs
23 3990 wluS 55 0)9 9 o)ll e Suns 90 »
& o lac wble il 38l b as (5 eb 4y bl o pliac
23 Jlisl pli—e i ee 22 @S e 70+ vl jee
i) Ve 03 OT HUlss Sl 5 3ub 5o L buxe
o 4o @l [P7] 5o ib 5o aiwlS ju5 L sL
Oy SRR 3 b Liwhed (i sss cnl s ool
OLSen 5 13 baw g3 ol oyl (S92 0 plwsl
OLSan 5 @sal ol 5 [YY] blSen 5 il 5 [FV]
cilled 55 A 1t ) AF 3Bl o [PA]
550) Gl slaosbac Jl i 95 Jobb (b piSbaud
aS Gogb 4 b oddline opbac wbale 8l s
5 LagT il i bocs waled e lale il 58l b
b s 53 il oslitel wmalis )3 .3 93 A8l Ll 331
SPES GEb pIlse b (255000 Jolge wlgic 4
Sl 5 ol ol 02 (pleosib wluS )5 & s

La 5 3o mbw 690 o 6 i wlallboe &5 36 50

V39— pily 455 b 4SS aaibls Shie )5 @0 5
a4 Lac)luoc (5,80 o) )l slaally ks s
J =S a s Iy slao)luac o329
csanl ol sS3ls 5 prwloliia LA S50 -0T
S S=I8b wbale JSlaa ol e o pdllin rizzed
L;)m__,«_gc)_,,u_ﬁ ooloac V/\Y o ble )y
wdble JSlas pljse (ol 5 puslstol s buwls
690 2= 9 =1 obac £/ wlale ) 5w S5 ubs
Do &y 3 a8l Lusllaw poslnls 5 s
9 3L Sl aa slao)lac e Jlsé o wsie
PS5 SLRGIEL S50 2 29580300 llad gyl
ool uslawls 5 w95l 9T oI sbisli] o
A Sl 9T Juds a5 Slgs 50 Az ¢yl b 032 line
)ldf_dﬂ.ou_;)l;;L&éu_ﬁorO)_TgsLka,\iﬂ_y
oL el a1y 3o B Lw g 9 (59 20 9
90 o=l I 5 38350 i 395 Sl il 5 33 98
o) sloliale & Susd9 340 wluS )5 w piwd
SO IS Dob a4 Jud (e 4 5 0auh d9axe
Sl )5 & s (S g b ey Ssiue wde @ )8
Gl yid s 5o [V ] el LS slaolac Jl (A
Sl 55 SIS 955 olS A 355 9y o3l Ylis b AS
4 5w O RLHTLas (olss o il Gie Gls Gk
Il gl S o) . adibb 5o luS )5 ol pguas s
a8l oS yal 0 Sy lacie 4 A ol (SluS 45
Ol 3938 1L b 3iSbaws wagled ¢y i 9 03
ol )3 Al oS o oM c [PY] 3 5
Sulis adoa Jl 3535 (plwlishs ol (pl )3 S 5,5
el il 09 RLBV M 5 B35 93 5MS Ll
wallad )3 3ilg5 o &S U5 p—iseS 5 (i )95
Slis [PY] sisbl andls s obS oyl ok piSLaud
ol &5 3518 1) 53l 38 Laus eadled -y it L Sl
Y9 39 J—olse Yo o LagT HUlss Jds 4
S5 55 s e 33T dappus 55 alos Sl 2k 5SL
23l 5 ool g £liné &y Slge ¢yl JUasl Y e )
ol LA 55 5T b 5 %385 b LT Rl 33les


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

VE-Y Dl sl ooleds o olis 5 sy 099

Jeal S 3 Ip}lc olSisls ad=so EE

[o)_?ksLmks)JSl__sksg))_;o)l_;o.cm).Q)aom

D) Ad 9 S
G52 A5 L il aobpbl Jl 7 psxiue allao ¢yl
S al o, $ 5 1797E9 -

ol _iiils Jl 9 059 IRRAUSMT.REC.1402.009
o=l o> GO =l JoT o sl slid  sauazs

A.:Tu,o Joc & 1o )a8 9 S5 09 50

5 Ladis il oslaiwl b T S55sdon slawylss
OF—iTed 3 pd w90 b liske GLa)less
5 Il 3183 L)l e (6 i Lo iule T

RIS olS” [yl (529 xS0 300 sla)ls

(i35 o=l Y edeT i ws s mli g ass b
550z} 5 o)bac Gilsras 5 =T slaojlac
as asls gl 398 Jl (LS Las slawylss

o)liac 4 bgs yo (S bowd called (5 55 puSesbs
23Lio L3 038l (b )i Lams wallad (i S99 SIeilio
A58 b a5 351 e edlel ks i g5y Ol w55

)15 Song Alie oyl s (=8l SLAS

References
1- Manandhar S, Luitel S, Dahal RK. In vitro antimicrobial activity of some medicinal plants against
human pathogenic bacteria. J Trop Med. 2019; 2019 (1):1895340.

2- Anyanwu MU, Okoye RC. Antimicrobial activity of Nigerian medicinal plants.
J Intercult Ethnopharmacol. 2017; 6(2):240.

3- Guilbert JJ. The world health report 2002 - reducing risks, promoting healthy life. Educ Health
(Abingdon). 2003;16(2):230.

4- Chikkanna MM, Neelagund SE, Rajashekarappa KK. Green synthesis of zinc oxide nanoparticles
(ZnO NPs) and their biological activity. SN Appl Sci. 2019; 1(1):1-10.

5- Djeussi DE, Noumedem JA, Seukep JA, Fankam AG, Voukeng IK, Tankeo SB, et al. Antibacterial
activities of selected edible plants extracts against multidrug-resistant Gram-negative bacteria. BMC
Complement Altern Med. 2013; 13(1):1-8.

6- Hatano K-i, Miyakawa T, Sawano Y, Tanokura M. Antifungal and lipid transfer proteins from
Ginkgo (Ginkgo biloba) Seeds. Nuts Seeds Health Disease Prev. 2011: 527-34.

7- Omidkhoda SF, Razavi BM, Hosseinzadeh H. Protective effects of Ginkgo biloba L. against natural
toxins, chemical toxicities, and radiation: A comprehensive review. Phytother Res. 2019; 33(11):2821-
40.

8- Fang J, Wang Z ;,Wang P, Wang M. Extraction, structure and bioactivities of the polysaccharides
from Ginkgo biloba: A review. Int J Biol Macromol. 2020; 162: 1897-905.

9- Beck S, Stengel J. Mass spectrometric imaging of flavonoid glycosides and biflavonoids in Ginkgo
biloba L. Phytochem. 2016; 130: 201-6.

10- Ma G-L, Xiong J, Yang G-X, Pan L-L, Hu C-L, Wang W, et al. Biginkgosides A—I, unexpected
minor dimeric flavonol diglycosidic truxinate and truxillate esters from Ginkgo biloba leaves and their
antineuroinflammatory and neuroprotective activities. J Nat Prod. 2016; 79(5):1354-64.

11- Razna K, Sawinska Z, IvaniSova E, Vukovic N, Terentjeva M, Stricik M, et al. Properties of
Ginkgo biloba L.: antioxidant characterization, antimicrobial activities, and genomic microRNA based
marker fingerprints. Int J Mol Sci. 2020; 21(9):3087.

12- Karakaya F, Sahin B, Biilbiil AS, Ceylan Y, Kurt E, Tarak¢i MF. Investigation of antimicrobial
and antibiofilm effects of Ginkgo biloba L. Biyoloji Bilimleri Aragtirma Dergisi. 2020; 13(2):28-36.
13- Hemeg HA, Moussa IM, Ibrahim S, Dawoud TM, Alhaji JH, Mubarak AS, et al. Antimicrobial
effect of different herbal plant extracts against different microbial population. Saudi J Biol Sci. 2020;
27(12):3221-27.



http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-11-16 ]

[ DOI: 10.61186/jarums.24.1.35 |

14- Vidhya E, Vijayakumar S, Rajalakshmi S, Kalaiselvi S, Pandiyan P. Antimicrobial activity and
phytochemical screening of Ocimum americanum L extracts against pathogenic microorganisms. Acta
Ecol Sin. 2020; 40(3):214-20.

15- Mohammed FS, Kina E, Uysal I, Mencik K, Dogan M, Pehlivan M, et al. Antioxidant and
Antimicrobial Activities of Ethanol Extract of Lepidium spinosum. TURJAF. 2022; 10(6): 1116-19.
16- Sati S, Joshi S. Antibacterial activities of Ginkgo biloba L. leaf extracts. Sci World J. 2011;
11(1):2237-42.

17- Jun H, Kim J, Bang J, Kim H, Beuchat LR, Ryu J-H. Combined effects of plant extracts in
inhibiting the growth of Bacillus cereus in reconstituted infant rice cereal. Int J] Food Microbiol. 2013;
160(3):260-6.

18- Snowden R, Harrington H, Morrill K, Jeane L, Garrity J, Orian M, et al. A comparison of the anti-
Staphylococcus aureus activity of extracts from commonly used medicinal plants. J Altern
Complement Med. 2014; 20(5):375-82.

19- Tarr PI, Gordon CA, Chandler WL. Shiga-toxin-producing Escherichia coli and haemolytic
uraemic syndrome. Lancet. 2005; 365(9464):1073-86.

20- Wu Y, Park KC, Choi BG, Park JH, Yoon KS. The antibiofilm effect of Ginkgo biloba extract
against Salmonella and Listeria isolates from poultry. Foodborne Pathog Dis. 2016; 13(5):229-238.
21- Cui N, Zhang L, Quan M, Xu J. Profile of the main bioactive compounds and in vitro biological
activity of different solvent extracts from Ginkgo biloba exocarp. RSC Adv. 2020; 10(73):45105-111.
22- van Beek TA, Montoro P. Chemical analysis and quality control of Ginkgo biloba leaves, extracts,
and phytopharmaceuticals. J Chromatogr A. 2009; 1216(11):2002-32.

23- Sati P, Dhyani P, Bhatt ID, Pandey A. Ginkgo biloba flavonoid glycosides in antimicrobial
perspective with reference to extraction method. J Tradit Complement Med. 2019; 9(1):15-23.

24- Barbieri R, Coppo E, Marchese A, Daglia M, Sobarzo-Sanchez E, Nabavi SF, et al.
Phytochemicals for human disease: An update on plant-derived compounds antibacterial activity.
Microbiol Res. 2017; 196:44-68.

25- Quideau S, Deffieux D, Douat-Casassus C, Pouységu L. Plant polyphenols: chemical properties,
biological activities, and synthesis. Angew Chem Int Ed. 2011; 50(3):586-621.

26- Horvath G, Bencsik T, Acs K, Kocsis B. Sensitivity of ESBL-producing gram-negative bacteria to
essential oils, plant extracts, and their isolated compounds. Antibiotic Resistance. 2016:239-69.

27- Zhang N, Lan W, Wang Q, Sun X, Xie J. Antibacterial mechanism of Ginkgo biloba leaf extract
when applied to Shewanella putrefaciens and Saprophytic staphylococcus. Aquac Fish. 2018;
3(4):163-169.

28- Ibrahim MP, Nuhu A. Phytochemical screening and antibacterial/antifungal activities of Ginkgo
biloba extract EGb 761. J Pharm Biol Sci. 2016; 11(1):43-49.


http://dx.doi.org/10.61186/jarums.24.1.35
https://jarums.arums.ac.ir/article-1-2378-en.html
http://www.tcpdf.org

