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Broth Macro dilution®

" Ayl 5 (PTCC 1074) ' [y 39 5] polisosos
(CLSI M02-Al1) s Juital 3k (PTCC 1399)
@b St lag geilwgn jslite (nl sl (VF) adplon
oald luiliwl) &l s g cutS laso (9,0 axdlod,
HBlogieJoe ctS lame 55,0 (0 BSles b
bl (3 laSians ol 18 5l 9 0 A5y
L loo,lae 51 Sopp 5l 2ds)Soe Yo BT o (59,5
cbe pp S e T Ve ) Gilise slaclale
‘5*-’5—'-’5"'-’T Swd lasaslal bSiws a4 (i
sl St sl Gk 2 e85 9,500 V) bl
Sl Gl 2 59550 Vo) GrnmalogSSly 9 (e S
Sl slacus Gy waten S Slas S
15 b S b sndmail Slmio Cylys o adeslinul
oSSl el Y Sae 4y o5 il 4z 0 YV (glos
235 S oill jladie e pad; Jlee bl
AY)

Blax o (MICT) Suiis oo clile Jolas cpuuss
(MBCY) Suiis cdalé

SoisS clile Bl s SanSbe clile Jslo
rBshlogySle (g bawgi 059351 Jgilis g o sloo las
L3, CLSI MO7-A8) s el 1y obaie S,
Saggmibimge il sbiie b slp OA) wl
Slatial Blhas) b SL sladgw 5 Sose 2L xSL
5 odddgd il S el CalS dasre Ho (0,8 Ko ¢/
aslol 5o p0 S8 Joyl Galojl sladly) o s
oY e L) ojlas gl 50 s, 5| pens p
YE St 5 abadlal ol & Giddloo 5 o8 oo Yo
Ot azxyo YV les b gileSSl )0 celes
535 g o 4o &5 olac chle il 8,58
Abazs 5k 0 MIC lade olsie 4 conl saisosnlin
5 s See 00 MBC o jshaie 4y 55 aslol o
b ol slacely 65) p D)ea8 WL glacdile
YE G 4 bl aboslocas BTosium Jse cois

Pseudomonas aeruginosa’
Escherichia coli”
Minimum inhibitory concentration”

*) oluo) FY by F ojlads Ve 0590 Heliad (S pake olKils aloo /Y'Y



)

o)yu] olLS L;ul;)..SLu o sl cudled

Gioishon oo ) 039351 T o las calisee slocale blie js o 25w jpus alls ki - Jgus

S gm 5T £ 95 S g 5T (d oo [ 05 o) 0 lae wdake LB
[N Yoo Yoo

O pg/ml) bl VEIE VoE- v VRV A 250 190 (i Migallw
O -pg/mL) Geslobi> Yo ke YEIT yot-/nal REIrS A Lot )
O -pg/mL) Geslobi> \EEOE YoL-y.d v.ovol VAL /P Lisss g 5T oligogogm
(F - pg/mL) s LogSSlg Yot YAL-/YFP ot /vy Vat./yye Fiskewsigo b i
(¥ HE/ML) s LogSl VEIE \RE T\ ae Yo YYe votomf olais g gl
(¥ H/ML) s LogSSl VEDL Ve /v)© YEL. Y. © YA\ AD ovsrg) sS85 s laslic!

D555 (gl gire gl /0D mhaws [0 SSly garals wiz 05l (Glie s cdiied Alie B> G gl PBlax a5 sl Sl #

03] ol olas isehsd Samd Cond (5 lee Al b L) S

Giosbes s ) 0358 Jsilio o las cilies slacdale Llie 1o bas Sl wiypos alls ,las —F Jgus

Soigmsl g9 S g 5T (e shno [ 0 5 (o) 0 luae clidé oS 313 5500
Foo Yoo Yoo

(\epg/mL) ool VA £/ Yoty VF+. v K VWY ™ o3 190 An Wigallw
O -pg/ml) cealobiz \REE Voo VEE. /) qk eV AT L i)
(- pg/mL) G lobiz Yo ke MDA Vat./voe (VAN Ligks 3957 wligogogmw
(¥ UML) s LogSl Yo Yok /Y $P yy£.y.d N\Eiie Histewsigo b yind
(F - pg/mL) s LogSSlg VDL VAL /Y)Y Y. VE voknof ediisgus qoglewls
(V- pug/mL) s LogSly YA £/ Yok y.° YYE.y-© VY- VAR o3 osS 35 sladlis]

D555 (gl gire gl /0D mhaes oSSl garals wiz ge)] Glie s cdiiied sl B> G sl JBlax a5 Ll Sl %

o) lin FY by FY o Lo e 09 « ygrlins Sy polke olINS aloo /YO




03551 oL ol iSL as sl colles

OhKe 5 (5 e dabold

sojlac jloolaiwl 4y Jg33l 59, bled ! sl Jlo jo
5 95w w0 (Gl il GlS 5 plyie 4 b
el slalacnsT ST 51 solatul Lo lo0gg 0ds,lagSs
33T sl Jesly 605 o 5L SlaS 5 ool 1 el g
igde el el o] (il (25 5l 6 nSsl s
SJlade g9l 15 o SlownST 5T oles glls ylals
Gy SlaS 0l so (s05539DM8 9 (L8 LS )5 g0k
ey als e lony loys jo ook esily (2L JLd
aS MQ@QL&; Sladlas ;)....\S@J_o.c ‘5.419 ué)‘}c O9e
G e i Jlad azl LS o SluS 5l eSS
bog sl Glacudnbe ol jlade au) oosliiay aaoz,
gl ks 5 obdlper Cusdse aile ae Jolge
@b gilwo, >3 5 adg b llS (V) WS ey
5 e S JW sl see I oot
iloads Jau lag o Calizes glil anwgi 9 adgy Cga aiadsy )l
bylys jo Jhdcew; olS s 5l g8 LS sleojlac

(V) wlanslas s lede

o> 1,

098] (Jgilie o)lae (5emisd Suwd Cand (5, goalln s Y i
chle Blas g (MIC) wisy g5l cdale JBlos cpnnd
(MBC) Swis

e o)yu] oS L5]9"L:"° 9 b_:i o las MBC s MIC Olie
odod,gl ¥ Jgax o Sl sbasw 5l golaxs il y
codled Colie s cojgal b.[l oylac a5 ologlis mls .ol
095 5l e iSh plp o 1) VL (Faas 5 (Sl
3 MIC Jlode (1 ieS aS glaigSa .ol aLisldS iolesa
J"‘J" L ‘S»L:)SL:M WJL’.‘B L)"J"yb L: ‘:] o)La.C MBC
P S & pedlseuslasl Codep S 6L
adoaaliv o doe 5 p,S o VOO o < IV slacdale

Grdslos 3 p,5 o cons ) 05531 o)lac  SouaS o (Sosjlosl cbale JBlas ¥ Jguo

03981 (il ojlac 05581 (Jgilia o jlac 55

MBC MIC MBC MIC
givad ¥/ve #ivod ¥/ve 252 190 on Wigallw

vof #ivod vof VY/6° A Loty

vof givad vof VY10 Ligis jo T ywlinoggus
#IYad A VY/0° gvad Fisiewsigo b
V/ooP “Ivy? YT VioaP diisgun gl
sivad ¥/ve VY/0° FAYTe ovsrgl s s alailin]

5 5l srne gl [+ gl o Silssaraliniz ses] (sloe e alia B Sy glls JBlas a5 oSl

*) ol FY by F ojlads 3 0590 jelind (Sl palke ol KLi1S aloxo /Y5



O en g (6 yumino dabold

o)yu] olLS u’.ul.w)..SLt Lo sl cudlas

Iole 5 ol ojlac calize slocdale & cos Slye
w5 b @llhe sonlcamsas ams Culosy Spglie o3¢l
AVE) ol (Fo¥4) 50 5 cpailyd Langs odibinnanss
- o0 o lac ;0 85z g0 (Ji8 LS 5 aS wileols lis cilalae
crge s 2L Glanty p olld o P slul b wilgs
ouds paseds (nl yogdle 50,5 lap] sk o)l w50
WSlg oo (21999 )00 Cools b gy SlaS 5 a8 ol
9,00 S j5ee Saep S Slas ST ol 5l (Sl ja
S iSLade ol Gl yiSh s Cools aS 59 oo ]
oSt il e S 5l i Sl 4 Sudep S
Suaglie o ok slaojlps o Ll Jdoay aiep S
ok 0)lp0 Iy Cudop 5 Slags 2L 4 Cod (5t
0 85 sl (LPS) wySlo L ool oSl oyl
ok 0959 5l g WS ades (598w SO lye
odle WS cois S5l Jshe a4 yae Slse g Lo
797 Sy sl el (diee S slas 5SL el 2
4 &S wS ooz )l> Jokw 5l lag)ls g pgen a5 witen
ol S ol S eSaS oy Casglie il
Sley lp 5o hep S las L oS 5l el olg>
Wgdpglie g9,Seend Jelse plo 5 b SSsm T L
oSt a5 WSS (VoY) olles 5 Tl
2 0 ainsSae 5l SHU Y S oszg Jdody hiep S

(V) s Spglia (09 Send SLoS 5

aoz 5l aline Grogh pai 5l sdsliwsd ol wlsl »
Cllad oy 950 (VoVY) S 5 7 osls anlllas
(OV) e obS oo (Mlg 000 5 o las 9,5
95wedd Cllad s p (59,0 (VoY o) ]1Ken o Tl
&l (Y9) 6, ol 5l slasss Jgile ‘531 o,lac

Ghasemi”
Wafa*

Wls g0k Sleye Jeily (2LS o9 Seens DleS S
S il (Sl 2)lse A 9wl o |0
Jeloas LS 0350 LS 5 i 4 wloslslis clalllas
S wibie of asl glacdpbio fiw e pas b
Sedoas  Jolate JKiI 4 walize HlalS o Wil
Lul s 3l cos 4l soddpli ol du oo ey
ool ghacal oo 5 oLdlin condge Jod 5l alise
oS 51 S openl olS () wsboslie oLS
Sleys gz olpl g b yo s cwl Ferula Ggyae
g geosliin] vas OMSEe 5 o5lsF slacs Lo
sl ojexl a5 Wloloplis was ole slo i )l5s
(owang Mo (LAl as (b wS (2B s ool

VN Sl stz $ BB (99,500 22 5 b 05

5 ol ojlas oL Slas cullad ol dalllae 50 55 cnl 5

@b s bl el sk
as ologlas Suws Hlaasl aejl s .cé )5 )l Baslioes y5e
3 2l L ol eae dla b deolae clale il L

ol wady

abyeae alle jlad Glie o iy a5 5 sbar b se il
Sl Sk Tro cle o 05suil o lae ol
@S sl 009) ek liges bl Sodop S 6 S L ade
Gebio 513 520 ysbay 55 MBC SMIC (5051 5l Lol
Olsie @ Bone uocditipus puplol 4z 51 05, 355 438l |
Slalllas Jlo 0ol g codiz bl g lom d 6551 Sy
Lol 3l 5o o5y 4 o ols Loyl o wilgy oo a5 Wloslaslis
Orzred 090 (Gilem Sbml Cel whnd Sl e
SAE Corogoms 4 ynis g aSeagll | e olge wilgy oo
olsie & o GA85 alply 055 sl S gams 1o ohg &
@yl P 1) aiey ol wdb ceo )b 35l SO

ol Y YY) S edz ol lisslen Jeily
@ pg o aidisells aiep,S 655k aS cl Jl> s

Devanesan’
Alvarez"

*) olewo) ¥V by FY oylads Ve 090 eulind (Kl pale oSS alxa /Y'Y



03551 oL ol iSL as sl colles

OhKe 5 (5 e dabold

S 7S5 Ais

St coles oS Sloplis ol adlae gl
Solite Pl g9 ibicas ojail Jgilio 5 o (sloojlas
5 Jeilie o)lae 4 s o] oyl a5 glisSay
(Ol g ogdle .l 00gylo 555 1 (6 VL (p29,5000s Codled
65kl o ojesilolas azgs BB oL xShas ol
oS oblis watep 5 slags Sk ofiga aslllae 590 slo
wlg oo w0l gt slacdld Joay DloS Sl
SloSigm Sl Glp cwd o)l 5 cele LS
95wt S S plgiedy g Wglaid 5l s S
Sloyd il slresysls 5 ol mlio o sl
oo Jais afrnSs b ol p3¥ amdl wgdoolinl
aize) ol 53 5 95 gy (Sl oolaitul 5l 3 oadarass
Ol Ao g ol SlaS 5 o e Sl s oldlas
28 Sl slisyee ol 3 Sles il olien 4 ol

355 )1 3458 90 oais | Ol

&8l (o,

3,804

S oS SN ollisde

4 (6 e dabld (35 )15 s 4l Ll 5l 2 pPeie llas oyl
s 2 S5 oplie 5 alsS alaao 555 laal,
S35 ald, abyl Wl 5 alaie o casSd
saazs ofiily (5eleSian aSiils o 09,5

é)lé‘ QS 6‘)‘° aS LRYY) JJ >y LgLaé)gbé
2L o IRRASMT.REC.1402.010

Allium Jesdianum®
Sangchooli®

Clad oy oy (YY) hlSes 5 Y eld
Cuty Shsgye ol S (Mg yaen o ol ojlac og)Sens
(V0 o) o T sl asdllae fuzen § (YY) 00y
lass it slaolas (o9 ,Seens udled b5 59,2
Sl Jdoay a5 0 oo st ez onl (M) 039531
Iyl ale JSI slo Pl jo Sosles, | loS 5 iy
Wil ol o las 5l iy Jeibie s las ol pSlos ool
allhe o adisssliv ol adlas o ams ol Wl
ol ol ojlac 45wl Lasuie (Y1F) o) Sen 5 7 ode
o)las Sl (6 ey (g29,Seed Selad gl TE
50 odelciwody bl alive a8l (pl a5 ol o Jgilie
Slojlas iz a5 wis Solpin oyl .cul ol aalllas
SIS ) (sl (29,5l Jule S plgre 4 Wil oo
|l e T s ki (YA) sgdoslial olié slge
olS yo saszdl, alS GlS 5 cuale o gl da
GSo,lac sl 4 oS il slaciond wilises gl
D9l (izred 9 CBld p (o) gy Jore g so Bl
5 (V) sl lises Gl Pl g 6 w50 )las slats, o
Gy 2 (ToYF) Len 50 JgmSins Lawgs a5 (slaslllas
@bt ws s Ghest il glacded )
ol il blis 5l eniis slanz 3551 (sl il
s Sglite Lo b b uilul a5 wis jaseice 08,50 00
S aiie Grimed s Sslite ol iSlas ol
e S S S L anlie o coten 5 la Sk oS
Bl L 4 550 1y 5 5565l 5 (Fanlost o
(S Hebay (V) cwl Guais yols asllas sl oaslcasoa
il ol adlae o o] Casddy s 4 axgil
o391 oS Jsilio 5 o Sloojlas cuslio (29,Seens
Loojle Sz Lol ogdll collB onasylis Wil o

A8l Cutap 5 (sladisF oga Sladl 29,00 slapyigil

Haji Ghasemi’
Patil”
Gholami"”

o) Gl XY by F oylods Ve 0590 gling (Sl palke o610 aloxo /YA



11.
12.
13.
14.
15.

16.

O en g (6 yumino dabold 03935) olS b SL 0o sla el

R LS SPLELE S

G yinn bl ol &Ll o 2lsS alaas g (6 i dabld
@l (b jo (25 il 2l g 2l dlaas
).?L:c 9 L5(b|5§ gsd“"‘“’ dosls LS)BTCj‘*-'.’ ) LS).....M.A aobld
g adlocs e Wosls Jdoo g ayjo jo 2eS) Sl
5 dlie ol g adsl Galng (gl o QB ace

References

Larsson DJ, Flach C-F. Antibiotic resistance in the environment. Nature Reviews Microbiology. 2022;20(5):257-69.
Ghanbari Hassan Kiadeh S, Rahaiee S, Azizi H, Govahi M. Evaluation of biological activities of raw and cooked
Brassica oleracea sprout extracts rich in bioactive compound Sulforaphane. Journal of Birjand University of Medical
Sciences. 2021;28(3):236-47.

Singh C, Parmar RS. Antimicrobial activity of resin of Asafoetida (Hing) against certain human pathogenic bacteria.
Advances in Bioresearch. 2018;9(1).

Al-Rifai A, Agel A, Al-Warhi T, Wabaidur SM, Al-Othman ZA, Badjah-Hadj-Ahmed AY. Antibacterial, antioxidant
activity of ethanolic plant extracts of some Convolvulus species and their DART-ToF-MS profiling. Evidence-Based
Complementary and Alternative Medicine. 2017;2017.

Alipour Kakroudi A, Rahaiee S, Rajaei Litkohi H, Ghanbari Hassan Kiadeh S. Comparison of antioxidant and
antibacterial activities of various herbal essential oils: An In vitro study. Journal of Birjand University of Medical
Sciences. 2021;28(4):322-34.

Zakerin A, Ahmadi E, Fasihi-Ramandi M, Abdollahi S, Molazadeh A, Jafari S, et al. The effects of ecologic condition
on antimicrobial activity of endemic herbal extracts in fars province. Journal of Advanced Biomedical Sciences.
2015;5(1):111-9.

Eizadifard F, Tafrihi M, Mohadjerani M. Antioxidant, cytotoxic, and genotoxic potentials of the gum of Ferula
gummosa Boiss on PC-3 cells. 2023.

Patil S, Shinde S, Kandpile P, Jain A. Evaluation of antimicrobial activity of asafoetida. International journal of
pharmaceutical sciences and research. 2015;6(2):722.

Khosravi H, & Mehrabi, A. . Economic study of Ferula harvesting in Tabass region. 2006.

Newall CA AL, Phillipson JD. Herbal medicines: a guide for health-care professionals. 1st ed London: Pharmaceutical
Press. 1996.

Dehpour AA, Ebrahimzadeh MA, Fazel NS, Mohammad NS. Antioxidant activity of the methanol extract of Ferula
assafoetida and its essential oil composition. Grasas y aceites. 2009;60(4):405-12.

Singh R. In-vitro evaluation of aqueous and alcoholic extracts of spices for antifungal properties. The Indian Journal
of Animal Sciences. 2007;77(8).

Sitara U, Niaz I, Naseem J, Sultana N. Antifungal effect of essential oils on in vitro growth of pathogenic fungi.
Pakistan Journal of Botany. 2008;40(1):409.

Zare Karizi A. A review on pharmacological effects of Ferula assa-foetida L.: a systematic review. 2011.

Salayova A, Bedlovi¢ova Z, Daneu N, Balaz M, Lukacova Bujnakova Z, Balazova L, et al. Green synthesis of silver
nanoparticles with antibacterial activity using various medicinal plant extracts: Morphology and antibacterial efficacy.
Nanomaterials. 2021;11(4):1005.

CLSI WL. M02-A11: Performance standards for antimicrobial disk susceptibility tests; Approved Standard. CLSI
(Clinical and Laboratory Standards Institute). 2015;32(1).

) pluo) XY by FY o lads Ne 090 jguling (Sl pale olKLi1S aloxo /Y4



17.

18.

19.

20.

21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

03951 oS 5L 45 sla el St 5 e 4l

Ghasemi M, Govahi M, Litkohi HR. Evaluation of antimicrobial and antioxidant activities of aqueous and
hydroalcoholic extracts of Ferula gummosa Boiss plant gum: An in-vitro study. Journal of Birjand University of
Medical Sciences. 2023;30(3):243-56.

Standard C. M07; Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically.
Approved standard. 2018.

Hassanabadi M, Ebrahimi M, Farajpour M, Dejahang A. Variation in essential oil components among Iranian Ferula
assa-foetida L. accessions. Industrial crops and products. 2019;140:111598.

Hinds L, Kenny O, Hossain M, Walsh D, Sheehy E, Evans P, et al. Evaluating the antibacterial properties of
polyacetylene and glucosinolate compounds with further identification of their presence within various carrot (Daucus
carota) and Broccoli (Brassica oleracea) cultivars using high-performance liquid chromatography with a diode array
detector and ultra performance liquid chromatography—tandem mass spectrometry analyses. Journal of agricultural
and food chemistry. 2017;65(33):7186-91.

Sirizi MAG, Ghalenoei JA, Allahtavakoli M, Forouzanfar H, Bagheri SM. Anticancer potential of Ferula assa-foetida
and its constituents, a powerful plant for cancer therapy. World journal of biological chemistry. 2023;14(2):28.

André S, Vallaeys T, Planchon S. Spore-forming bacteria responsible for food spoilage. 2017.

Turnbull PC, Kramer J, Melling J. Bacillus. Medical microbiology. 1996;4:233.

Devanesan S, Ponmurugan K, AlSalhi MS, Al-Dhabi NA. Cytotoxic and antimicrobial efficacy of silver nanoparticles
synthesized using a traditional phytoproduct, asafoetida gum. International Journal of Nanomedicine. 2020:4351-62.

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. Current medicinal chemistry.
2020;27(15):2576-606.

Wafa N, Sofiane G. Antioxidant, anti-inflammatory and antimicrobial activities of aqueous and methanolic extract of
Rosmarinus eriocalyx Jord. & Fourr. International Journal of Biological and Chemical Sciences. 2020;14(1):254-62.

Haji Ghasemi M, Govahi M, Ranjbar M. Evaluation of Antibacterial Activity of Aqueous and Hydroalcoholic Extracts
of Physalis alkekengi Fruit against Four Standard Strains in vitro. Journal of Ardabil University of Medical Sciences.
2022;22(4):323-32.

Gholami A, Arabestani MR, Ahmadi M. Evaluation of antibacterial activity of aqueous and methanol extracts of
Allium Jesdianum plant on a number of pathogenic bacteria resistant to antibiotics. Pajouhan Scientific Journal.
2016;14(4):18-26.

Ahmed K, Tariq I, Mudassir SUSM. 11. Green synthesis of cobalt nanoparticles by using methanol extract of plant
leaf as reducing agent. Pure and Applied Biology (PAB). 2021;5(3):453-7.

Sangchooli T, Aboulhassanzadeh S, Aghazadeh H, Paeizi M, Shokri D, Malekzadeh M. Chemical Composition,
Antioxidant Properties, and Antimicrobial Activity of Ferula assa-foetida L. Essential Oil against Pathogenic Bacteria.
2024.

) ol Y by F oyl Ve 090 yeulind (Sl pale oKL alxa /-



Journal of Neyshabur University of Medical Sciences

www.journal.nums.ac.ir ( &
\§

Comparative Evaluation of the Eeffects of Aqueous and Alcohol Solvents on the
Antibacterial Activities of Stinking Assa (Ferula Assafoetida) under in-vitro Conditions

Fatemeh Moshiri!, Mostafa Govahi*?, Hajar Rajaei Litkohi?

1- Department of Microbial Biotechnology, Faculty of Biotechnology, Amol University of Special Modern Technologies, Amol,

Iran

2- Department of Nano Biotechnology, Faculty of Biotechnology, Amol University of Special Modern Technologies, Amol, Iran

Type of Article

Original Research

Received: 2024/01/14
Accepted: 2024/10/6

*Corresponding Author:
Mostafa Govahi: Department
of Nano Biotechnology,
Faculty of Biotechnology,
Amol University of Special
Modern Technologies, Amol,
Iran

TEL: +989111550015

Email:
(m.govahi@ausmt.ac.ir)

Abstract

Introduction: Due to the increase in environmental problems as well as microbial

resistance against antibiotics in recent years, efforts to expand and develop bioactive
compounds with antimicrobial capability have greatly increased. Plant extracts are an
important source of these compounds. The present study aimed to investigate and
compare the antimicrobial activity of the aqueous and methanolic extracts of Ferula
assafoetida.

Methods: In this experimental study, the antibacterial activity of the aqueous and
methanolic extracts of Ferula assafoetida was evaluated using the disk diffusion method.
The minimum inhibitory concentration (MIC) and minimum bactericidal concentration
(MBC) were evaluated. Data analysis was performed using factorial experiments with a
completely randomized design using SPSS 25 software.

Results: Results showed that the aqueous extract had higher antimicrobial activity
compared to the methanolic extract. The highest zone of inhibition with a diameter of
30+0.2 mm was observed for the aqueous extract at a concentration of 400 mg/mL against
the gram-positive Bacillus subtilis. The lowest MICs and MBCs were observed for the
aqueous extract against gram-positive Bacillus subtilis at concentrations of 0.77 and 1.55
mg/mL, respectively.

Conclusion: In general, the results of this study showed that the type of solvent and
extraction method significantly affected the antibacterial effects of bioactive compounds.
Different extracts of Ferula assafoetida, with appropriate antibacterial activity against
bacterial strains, especially gram-positive ones, can be used as promising sources for
health and therapeutic products.

Keywords: Antibacterial activity, Bioactive compounds, Ferula assafoetida, Minimum
bactericidal concentration
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