VEOY e YY) oyen N0 ol .;,\\._v\é_)\.;\.&« ML«J}<’)1—941>LA
[San AN &

www.fsct.modares.ac.ir ek Colu

L Ol LiSen » 5 (Dracocephalum moldavica) s st suile! o bud cdbd ),

B s g 5 (g3l ads il K g 5

F ol oslide o T deme SHT b e Ol s oS | s

Ol Slgal Glaal O jaz dugd o815 ¢ S jpals 0aSiils ¢ plde sl 5o Sy (585 (g gmeils —)
Ol Glaal Gl O jear dgd o8ils (S puals 0182505 ¢ o108 550 5 Codldgs 03 S skl =Y
Olnl e B Ol s b wlin 5 (55,55LES psle olKils (gl o 5 sl p ke 0aSils ( 1E o wdige 5 psle 05 S caliwl -1
Olnl o BMe Ol p anb mlin 5 (55,5LES pske Rl ls Gl 5 ols pole 0aSLiils (e mlio wdige 5 psle o5 S Ll 8

oS>

. e

Adlas Ol

e slaenssl b 3 land Bl Gl a5l el ol b s ax S
Olasl Codls 0T e gla 3 s w0 5l gn ol 5l oslizad s 355 o o3linul Cilises
035 3l Jbis 4 0885 ) sladlas ol ol 3 pdons Sy s Laoms
bl 3l eslizal ey ol s il o o oS 5 ad sle b abiard SaeS 5 0l
W 5 g ol 2300 Ll e S (e (20058 Jdo w aols OLLS
S5 53 @ly 5el8 sl gl Sl sdool oS A Sl e Sl Rash o
A5 AS ol s 5053l oS 1 (5,8 eild T 03,8 it 5wyl Ol et
Sl b b e Slad s Sl g3las i sl bl (2 )BAS J5 Ad el
5 Skas chle Pl Shlsl clile Plas (Salr s slisl (Sas s Lz
2 ksl glatalesl s A8 plowil b S5 pm ST L pedipoly il j2iSen
wr s BB B 56 sl oled &S sl ol Sl s jLisl 5 Saus
Slp ol Sl chle Pl ol ol adlas 3550 7,6 slag o
Yo paeolisd U sl ST I L0 5 e gl g 5 Sl 5
Chle Pl s e e S e £ SA Y OTA LIS @ ppeieT ey
25 e e S e TV 5 VA E YL S 4 Sk gl Gl SaiS
5 S 5 g S BTG st ol (il (2Sen 5 Jool il mas
hade BB 1w am s by Slesl sy Sgm (ST L ST SRl ke
o 53 0T 51 Olsi e bl Jhans 53 sediysl Guilul (6l ol sdalin B0

.JJS oaleiul Lf"jj\) 9 L;"U.G

Pl sla gl
VENFIF/A Sy gt

VENYIEINY i dy b

(eSS

g3l
‘J:Sl:.mf
(LSS e Sl s

DOI:10.22034/FSCT.21.156.226.

e J gt "
a.fazlara@scu.ac.ir

226



http://www.fsct.modares.ac.ir/

\i'\‘;,a.eg’f\ 0595 N0\ ol

b‘;l‘;;l‘-.‘-.’ @W}f}\&‘dﬁ

RS g Seds J 05 Ay S sl Gl
5 sdls JSLAA 5 e 3 IS slags SL Ol Srals
e Gl el el Sl sl oL
T P I E e
ol pelel o Sl 56 &S 50 (YY) s

L ol ol J,;L,,\}:;)n@uj)“mdfm

B *\"’"‘)_93 [‘\]

el 35 s (M 2lse LS SL S ol
oS Ao A sl g0 S Lose
dsls 13e 5l v duw@)\j& ade glodcS )l sl
]
sl 5 Dl g5 5 i ol e Bl 5101
iz Pl Ay ey 53 Ol Gble e 5l S
A5 w5 aLBIS )3 5 55l e s 25500 OLLS
5ol ol adl il ey o ls QLS e
o U1 fge SaS 5 Olpn 5 p58 4 ol a0 Gleo
Dracocephalum s el L sl IV sl
Gl Olslis o3l gl 51 ile 5 Jlaes alS moldavica
oS opl .l Gy 2e 0 Dragon head Wasjl,w a4 &
Sp el 03 eap Ual o dld
ol gl D] 35 b 5,0 e sy 5 Ok
Al by 033k 5 e e e Bl Ve B0 4 olS
S5 s il e o3 VA B /Y 63 gdes 3 O
5 ol Jb3 el Jlie 5l Bes 530
CaoHi60 Jsn b b Iyt Y] ol s |25 J il
Lo a) mle SO (DLt Y=Y fega V5 Y)
ol 53 5l 1S 5 a8 Al e sad (S and S s S
L egnl ol Al Jp G 5 JBLS G015 ikin
S6osbls 5 ol Jde salis 5l e SULS
e Sl rasn ke adl [VE] Ll e o Bus
Sl 0dd S5 g3l Wbl sl ol ool sl
6lS Wiy el Ogman el 5l 30 ol opl &
G Olos e e 5 el 5 (S5 5S1 Ll 2
3o e sl oS 0] Wil e pssls OLS

Gl 51l of i) ol b 5 A (S

227

aedie =)

s JB LS e gladle s Seplaar S L

oslitl 05 S 5 gde L 2als (sl oS b pne 6 b
oy S e Jlasl LI 53 slard sla S5 380 Sl
R DI E S T e
53 01U Ol a s puiled Sl eslanal s slew Jolse
IS slagsls cle e & V] ol olde sl
= 0Pl s sleds ool el B sl e
Jp arg oy QBASCEas glol 4 sul o
LS 5 5 2ol OLLS e 5ol 51 gk [V] e S
5 adsl slpe Olge w0 Sl 5 oesdle a0l Glaslul
Sl Lgh o Brme Walde js w lastas r.x.]a
o I s 5 ASE0B 5 S sL el
oy 5 dsle Jlad o ssls e e 4 aLS slaes sl b
S o2l LSS, Lusg b s JIT
5 A Od il gla gt s Shes g Sl
Cssam Sio [ L 5 e Sl Ll
3 ool 3 s eSS St LIS
Casl 51T s slaey S gkl (S5 e
ol Sl3y 55 il o Sl sl s Lol
Slee o B s el 28 G108 slse B sLus 0]
LT S e Ul 18 51 b sl slans sl 5 sl
oo SIS slagls ol 3 o sl6 Canslia il il
Slaiass pll 4 |y Oldie 50 slaa 3o 5 W0l
UL 5 s V] LS o0 8 5 03 0l 53 i
S uilasl g Ko ds ool oy 5 a0 aS (\VAE)
tom s sledl 3 (IS (b el S s 3
Oy Lialpl s S Llud chle 215l b oS as §
OLES (g i RalS ,80n 5L Ol o % 53 (5,160
S (VEr) OLes 5 ol Jags =B A 5l
Jld s od 20,50 S 5 SO (s ol
201 86 5 0L sla bl sl ok fa oS 0 S
&S sl L s S wsp ) Oseliy i S g BLL



g g3 il 5B Codlad )

O Ker 5 Olr ferd (wld | s

Aol oy 4 S GlaS 5 sy s w s o b
oS el 03 1 VU SIS BT il 0T 3 Sl
LSk gl e oLl s ws S IS
(VY ) OIS 5 g panml [V] 5 g0l p3lel o shlae
SUSLS 5 SleS ST el 5 plars soS 5
SS 5 5 Lals S5 sz 350 L sdsl Wl
S I s L5 el 5 1 L sSde bl Lol
ool il s w1y sl el 5 s S
S mls s eslinul S o5 Kool W]
Doer 5 ol s [A]Wsse apb ol s
bl bl Lsbas ol & 55 (1YAE)
e ade ARl Ll b s stysl s a sl
i) S SS sl Glsilasise bt S
5o oLl gy s b ALl i 5 p sy oA VU sadl
O3 5 S s S s mle 53 3Ly 5 S
0 bl 338 oL SL S ool 5 (Saus les
OB LS e 3Ly e w a5 L [YVYV] 5g adllas
LgLAe.,U)U@.(» Sl v_il.l.é slee 31 eslaial w S50
3 58k olS (glp el S5 ke sl ol 5 b
bl )3 ydpsl CiS wo) e S pabse pl @ s
Al sy 3 L5§Ju'\ Sl 61.&&::)51 S Oyl —aliseo
a5 ol el 31 Ga sl 5 g5 0T bl B0
s 2l e sl pelel a2 bas sl )
ol 5T Slag B e 5l S5 ST Lol en
iz ol s el (ST LSt g e
A2l o bS] sl 5 Y

LSy g slse =Y

NCEHPSIRCKC S -VRTIE F IS (0 WSRO P P
ISl gl slge s Cllig 0s S (s S
SHE mlo 058 5 5laal Ol e dogd oS> (S5l
A el Ol s g b wlie 5 (535558 o le oK

5B 2,00 (B ae 3l ge 4 VY

535S gople CiS b 5l Lo lash Gl
prdosd <S8 Sy 5585 omle S8

228

sladed biee 5 (Ao)s A0 5500) clale O
Voos deosn sl G a) Sy S
PR PRP- PG VRPN B WS 31 JL SO B (S WER
S aoher Sladeal oy 4 (e gla 5y (ool
OF Gl 5,S08 5 s sl 5 Sl
5 S EalST (GaalST s Al e g (st S
Pl Ll il ol romen a5 5 e
oS e L oo LSS 5 oL SLias
a2l elas 3l oS Ly siS 5l S s il e
Shdy S Olpe 4 i iy 4 olS ) 5l e
4 55 sy Olge a0 b ok olS 51T 555 e eslized
O Gsyme a)ls Lol s 4 ALS asls G Ol
sdma sla o150 Ole s (gl p Jle Ol gie a5 o 55 s eslina
Semen W] 558 e eslizal Ol 5 355, S
Olays Gl oS ol 51 eslid 5 e ol 58
sbaoler 5 2l sbaely Sl ((ble slags ey
(s Samlbnsihs Sl L B e LB
Rl DAL )15 55 50 Sy eSS 5 (golimlis
Bhe wileslh o 2 LI mlo s edle ol
DAY 5ls 5,008 55 5l lae 5 2ilig 5 ol
LS U s (Y1) O 5 S
on pkS 3050 edd sy 06 kS 5 1y il
08 de oS Lok 8 sle 0L oS Wogad 518 (s S
5 Loy dals 06 51 5VL 0L s 5 e e ld glyls
ShelS dops Rl L e Sy 4 S 1 (sl
03 5 bl Jaall elS i o @kafﬁ Yo/ w 8/A
e 03,5 My Gl 50 O ST ST led e
L OSAS G e o Sdpiie 5l Sl o b3
D s (aJ;f 5,0 <=J§ Voo 5s sl @5"‘ 03533
Gl sl S a8 (YW) OLKes 5 g5 s
2 @ME ol ediS bl o S e S Ol
e g ol 13 Sh5l 550 D)3 edd 5y ST S
Sl des 0=Y0 5 lS 1 ol copd s oS s S

N o e s e e ol Ll sl S



\i'VM;Y\ 6,93 Aot OJLM:

RS WA S XY AT ALY e glachle
Sis Aoy 4/0) ade OT L s sl bl 51 i) L
o3 10) LS sl g Jrass plinedgal 5 (e
Sl ead 4 glackle s 4y (e S
5 S 0l e O el (51 85 S VY (K
S K Ver (e A iy el lady s
e 0 Wlf)bjs,a A S O il g
Sl ds S i SBT 55 aSs gyple S L
1ok 4 SO B sy (2 BAS I ) 5
oo Sk & 5 s S Sl e ol b e e
Sl 5l 2y S Yo g L esls 513 CliS Lo
b 0 ay ) S (55 sedsol odd g uilild
VY S 4 ol Kol a5 YV (gles o B sl i
538 ISl S (U1l —FG) LS5 s sl
MacSs GLbI s sl LS5 sladlls [l oyl
LVe] s 2olS 5 oS eIl e oo o

el (s eIl b5l el —0-Y
F(WDA) Salx 55 ,Lasl iy, 4 s yob

(YA OLSan 5 3Ls 5 s b Oge3l cnl ol
Gl Ll & (i ol 4 b el ks S L
S ke 2 e Sk A STE XY AT A Y
LS 5l g Joraes plicd ol ol pen 4 sdpol LU
i3 o3 4/0) i Ol 5 (e S35 Ao)s /0)
N e kb el atlu glacdile s 4 (e
ol sladgd 5o 5 Al el Hae 0AS Ll G
A ABSa0 O gl s 51 s S0 Ve 5 A a
ST 35 583 55 plr 28 oo mlans 53 iS5l S
L 2SOl (2 Bas Sl ) Cgr A S
S Al Dl S Sl S TL e e T L3
5 RS S e ol L el S Lyl
ShAds S Yoo sl i S b ) ok

4.72'1-_.[) &hl}: O}JJ _y.w))b le.w‘ ol 4.;.@.7 LSLAC,.MS«

Y - Disk Diffusion Agar
¢ - Well Diffusion Agar
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Table 1. The mean inhibition zone diameter (mm) of Badrashboo essential oil on some fungi species (disk diffusion agar)

. . Badrashboo essential oil concentration (mg/mL)
Microorganism

2 4 8 16 32 64 128
C. albicans 9.67+0.339¢ 11.00+0.589¢ 12.00+0.58°° 14.00+0.58°F 16.33+0.67°8  22.00+1.73%8
S. cerevisiae 7.67+0.33® 10.67+0.33°6C 13.00+0.584¢EC 15.33+0.33%¢ 35.33+0.88°C 53.33+2.03A  72.67+0.88*
P. expansum 8.67+0.33948 11.33+0.33® 13.67+0.33%® 24.00+0.58%8 38.00+1.15%8 52.67+1.20°"  70.67+0.33%
F. solani 9.67+0.3378 11.67+0.88™® 21.67+0.88°A 26.33+0.88% 32.00+0.58°° 55.67+1.86°*  71.33+0.33*
A. niger 10.00£1.15% 16.33+0.33%A 23.00+1.00%4 24.67+0.8898 45.33+0.88 57.67+1.33°A  73.33+0.88%

* Means (xSE) with different lowercase letters in each row and uppercase letters in each column show a significant difference at P < 0.05
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Table 2. The mean inhibition zone diameter (mm) of Badrashboo essential oil on some fungi species (well diffusion agar)

Badrashboo essential oil concentration (mg/mL)

Microorganism

2 4 8 16 2 64 128
C. albicans 10.33:0.33"% 1167033 13.00£0.58%0 14.00£0.58% 16.3320.33° 20.00£0.58° 23.6720.88
S. cerevisiae 10.67+0.33" 12.67+0.88°A® 13.6740.33°° 23.00£0.58% 40.000.58° 61.67+0.88" 74.33:0.88°°
P. expansum 10.67+0.33° 12.00£0.58°° 14.67+0.33% 15.00£0.58% 41.67+0.33® 57.00£0.58% 72.00£0.58°
F. solani 10.67+0.33% 13.00£0.58"° 22.33+0.33 28.00+0.58% 34.000.58°° 60.67+0.66" 72.3340.33%C
A. niger 10.67+0.33% 14.000.58 18.67+0.33°° 27.00+0.88% 48.00+0.58° 56.00£1.53% 78.00£0.58°

* Means (£SE) with different lowercase letters in each row and uppercase letters in each column show a significant difference at P <0.05
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Table 3. Minimum inhibitory concentration (MIC) and minimum fungicidal concentration
(MFC) of the Badrashboo essential oil on some fungi strains

Microorganism MIC (mg/mL) MFC (mg/mL)
C. albicans 16 64
S. cerevisiae 8 32
P. expansum 4 32
F. solani 8 16
A. niger 2 8
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Fig. 2. The antifungal activity of Nystatin and its interaction with the Badrashboo essential oil by disk diffusion agar method. Means

(£SE) with different letters in each fungus show a significant difference at P < 0.05
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Fig. 3 The interaction of Badrashboo essential oil with Nystatin on Fusarium solani
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Although chemical antifungal preservatives are often used in various
food products, the use of these substances has been limited due to their
harmful effects on human health and the environment. Researchers
have recently sought to replace these chemical compounds with
natural and less dangerous substances. In this regard, using essential
oils of medicinal plants can be considered a suitable alternative due to
fewer side effects. Therefore, in the present research, after preparing
the Badrashboo plant from the fields of Golmarz village located near
Urmia city and drying it, extracting the essential oil from the
Badrashboo was carried out using a Clevenger, and the antifungal
effect of Badrashboo essential oil on some important fungal strains
with disc diffusion agar and well diffusion agar, minimum inhibitory
concentration, minimum fungicidal concentration and the interaction
of Badrashboo essential oil with Nystatin were performed. The results
of disk diffusion agar and well diffusion agar tests showed that
Badrashboo essential oil had a significant antifungal effect on all
studied fungal strains. The results of the minimum inhibitory
concentration of essential oil for strains of Saccharomyces cerevisiae,
Candida albicans, Aspergillus niger, Fusarium solani, and
Penicillium expansum were 8, 16, 2, 8, and 4 mg/mL, respectively.
The minimum fungicidal concentration for the mentioned strains was
32, 64, 8, 16, and 32 mg/mL respectively. Also, the results of the
interaction of Badrashboo essential oil with Nystatin indicated the
synergistic effect of Badrashboo essential oil with Nystatin.
Considering the significant antifungal effect observed for Badrashboo
essential oil in the present study, it can be used in the food and
pharmaceutical industries.
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