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2. Pressurized liquid extraction
3. Staphyllococcus aureuse

4. Bacillus subtilis

S. Escherichia coli

6. Pseudomonas aeruginosa

7. Candida albicans
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8. Listeria monocytogenes

9 . Salmonella enteritidis

10. Sachharomyces cerevisiae
11 . Aspergillus niger
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12 . Minimal Inhibitory Concentration (MIC)
13 . Minimal Bactericidal Concentration (MBC)
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Table 1 Minimum inhibitory concentration of microorganisms in conventional solvent extraction method

parameters Minimum Inhibitory Concentration (mg / ml)
Temperature  Time V]\gater-to- Staphylococcu Listeria Escheric  Salmonella  Saccharomyc  Aspergillus
o . thanol monocytoge . ; L . .
O (min) ratio S aureus nes hia coli enteritidis  es cerevisiae niger
80 75 60 to 40 50 50 500 50 5 0.5
80 75 60 to 40 50 50 50 50 5 0.5
80 120 60 to 40 50 0.5 50 5 50 0.5
70 120 50 to 50 0.5 0.5 0.5 5 0.5 0.5
90 30 70 to 30 50 50 50 50 50 5000
90 120 70 to 30 50 50 50 50 5 0.5
80 75 60 to 40 50 5 5 0.5 5 0.5
80 75 60 to 40 50 50 50 50 50 5
70 30 70 to 30 500 50 50 50 500 0.5
80 30 60 to 40 5 5 5 5 50 500
70 120 70 to 30 5 5 5 5 50 0.5
90 120 50 to 50 50 50 50 0.5 50 5
90 30 50 to 50 50 50 500 50 50 0.5
90 75 60 to 40 50 50 50 50 50 5
70 75 60 to 40 5 50 5 5 500 50
70 30 50 to 50 50 500 50 50 50 0.5
80 75 50 to 50 5 50 5 5 500 50
80 75 70 to 30 5 500 5 50 50 0.5
80 75 60 to 40 50 50 500 50 5 0.5
80 75 60 to 40 5 5 500 500 5 0.5
RO PRWE Y PRSI | S o3 gl e glasbes 151 el MBC il

2550 Sl Sen 55 IV L sl ol 5
Table 2 minimum bactericidal concentration of microorganisms in the conventional solvent extraction
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method
parameters Minimum bactericidal Concentration (mg / ml)
Temperature  Time Vgater-to- Staphylococcu Listeria Escherichi  Salmonella  Saccharomyce  Aspergillus
o . thanol monocytoge . e . .
O (min) . s aureus acoli enteritidis s cerevisiae niger
ratio nes
80 75 60 to 40 500 50 500 500 500 5000
80 75 60 to 40 50 50 5000 5000 500 5000
80 120 60 to 40 500 50 50 5 500 5000
70 120 50 to 50 500 5000 5 5000 500 500
90 30 70 to 30 500 500 50 500 500 5000
90 120 70 to 30 500 5000 500 500 500 5000
80 75 60 to 40 50 500 500 500 500 5000
80 75 60 to 40 500 500 500 500 500 500
70 30 70 to 30 5000 5000 5000 5000 5000 5000
80 30 60 to 40 50 500 50 50 500 5000
70 120 70 to 30 500 5000 500 5000 500 5000
90 120 50 to 50 500 5000 500 500 500 5000
90 30 50 to 50 500 5000 5000 5000 500 500
90 75 60 to 40 500 500 500 500 500 5000
70 75 60 to 40 50 500 50 50 5000 5000
70 30 50 to 50 500 500 500 500 500 5000
80 75 50 to 50 5 50 50 5 500 5000
80 75 70 to 30 500 500 50 50 500 500
80 75 60 to 40 50 50 500 500 500 5000
80 75 60 to 40 50 50 500 500 500 5000
¢q
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Table 3 Minimum Inhibitory Concentration of Microorganisms Growth in Super-Hot Fluid Extraction
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parameters Minimum Inhibitory Concentration (mg / ml)
Temperature  Time Vga}tler-tol- Staphylococcu Listeria Escherichi  Salmonella  Saccharomyc — Aspergillus
“©O (min) L ano s aureus monocytoge acoli enteritidis  es cerevisiae niger
ratio nes
145 20 80 to 20 50 50 50 50 50 5000
145 20 80 to 20 50 50 50 50 50 5000
145 30 80 to 20 50 50 50 50 50 50
130 30 60 to 40 50 500 500 500 50 0.5
160 10 100 to 0 50 50 50 50 5 5000
160 30 100 to 0 50 50 50 50 5 50
140 20 80 to 20 50 50 50 50 50 5000
145 20 80 to 20 50 50 50 50 50 5000
130 10 100 to 0 50 5 50 5 50 5000
145 10 80 to 20 50 50 50 50 500 50
130 30 100 to 0 50 50 50 50 50 500
160 30 60 to 40 50 50 50 50 5 500
160 10 60 to 40 50 500 50 50 5 50
160 20 80 to 20 5 5 50 5 0.5 50
130 20 80 to 20 500 500 500 500 50 50
130 10 60 to 40 50 50 50 50 50 0.5
145 20 60 to 40 50 50 50 50 0.5 500
145 20 100 to 0 50 50 50 50 50 500
145 20 80 to 20 50 50 50 50 50 5000
145 20 80 to 20 50 50 50 50 50 5000
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Table 4 minimum bactericidal concentration of microorganisms in Super-Hot Fluid Extraction

parameters Minimum bactericidal Concentration (mg / ml)
Temperature Time Water-io- Staphylococcus Listeria Escherichi  Salmonella  Saccharomyce  Aspergillus
o . Ethanol monocytoge . L - .
“O (min) . aureus acoli enteritidis s cerevisiae niger
ratio nes
145 20 80 t0 20 5000 5000 500 500 5000 500
145 20 80 t0 20 5000 5000 500 500 500 5000
145 30 80 t0 20 5000 5000 5000 5000 5000 500
130 30 60 to 40 50 500 500 500 500 500
160 10 100 to 0 500 500 50 50 500 500
160 30 100 to 0 50 500 50 500 500 500
140 20 80 t0 20 5000 5000 500 500 500 5000
145 20 80 t0 20 5000 5000 500 500 5000 5000
130 10 100 to 0 5000 5000 5000 5000 5000 500
145 10 80 t0 20 500 500 500 500 500 5000
130 30 100 to 0 5000 5000 5000 5000 5000 5000
160 30 60 to 40 50 500 5000 50 5 500
160 10 60 to 40 50 500 50 500 500 5000
160 20 80 t0 20 5 5 50 50 5 500
130 20 80 t0 20 5000 5000 5000 5000 500 500
130 10 60 to 40 500 500 500 500 500 500
145 20 60 to 40 5000 500 5000 500 500 500
145 20 100 to 0 5000 5000 5000 5000 500 500
145 20 80 t0 20 5000 5000 500 500 5000 500
145 20 80 to 20 5000 5000 500 500 5000 5000

OLE ) ey s pomm RS 50 5 2L38 5 o)l o sL28 S sk 4 S el O ety Ol il Slies

LYV V] cl esls Loawlie j» e D§ sl SL 5 a8 laelas

[ Downloaded from fsct.modares.ac.ir on 2025-01-22 ]

[ DOI: 10.52547/fsct.17.108.45 |

b b W 1) S Glaeslas s St cools
5> 5 LS 5 Ol 5§ [YA] Llazdls ol Jsd ols 5
A cmmen 0l QIS SE LS 5l s Sl 5
S [ PO P VP P CU R S IR S g
OLKes 5 Silvan .l ¢S Jsline glapilSs
w s ol oS do clld o miy (YY)
53 3 sl Ty 5 lappasls O 51 w5 Jpd ladd
Lol 55T 5 Lot 5% Y] disls Comd o 5526 4 gl
o Gk ol Jsd SlS S b oy Seds eol 5
OS5 S e bl 0 S A ol il S

Sl odd s laes S L5 s 4 K36 I

0)

Sla L Lol i 25 Seeds Sl e 0 S slags S
o i Sl OIS sy oY edle e p S
Gl s sl S il o 355 Jhe o)lps 3
ol Ceslin OF sl Cools 5 sli pl o 3 35 5
33 S s s o il eSS o 5T ol s 1y ad ke
ooy ol s Sl SLS 5 cate 0 8 slas S
LYol was o 13 b cou 1) el sLie 5 Sk
PN S b bl S ol Sl sy
A Glaslae gl Lae 53 55 13 5l G S

)éﬁ»‘i’«‘gf‘}l“d O)\ﬁ))t}‘l“};w))x:'&?‘&};cﬁu


http://dx.doi.org/10.52547/fsct.17.108.45
https://fsct.modares.ac.ir/article-7-33483-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-22 ]

[ DOI: 10.52547/fsct.17.108.45 |

SIS 5 SKls5l 6 avslin o

oot a5 sl LS
Gabes 153 oS Wabe Joame LS ol cbany Sl L
3ol a3l o ge LS 5 palie 5 S dige ool VU
» eSS S e NI A S
(Y++)) 0L en 5 Plama [Y7] 0 5 o ol siaal YU (slales
S Jeel las s b OS5 Sl S S sl Ol
SISl ams Ve 5 00 (slales U3 Bls G Jlw B,
S ol ojlae 53 SLS 5 s S Jb s ezl 55
wlols 5l S Sl amjs Vo gl s oAl S ol
G S Sl (Gos0 4S5 pl 53 cpimmes [FE] W
55l BBl LS| dsl b amid 3 Ll e Jgb bS5
3058 s 0 035,55 58 G5 b gl B5b b )
o ge lge bim 4 el nl 45 358 0 Bl 2 Sl daises
IFo] e o SaS | sl o jlas

ol plamalenl 5 ce IS as el osls Ol Soladss
BB alse (s Ol GRNAL 5 (J ok o)l03 o B
OLes 5 Wang adlas 55 cdas o Sl OAs >
oty Sl Jgd OS5 plpaal josast 53 (T00A)
ool ol calites IS i 5l slie glaclale (3 U
55t ass V) Jold I s gl 5 Jgle J 500
il 1y J s OS5 gl Al esih op St ool A3 T
33 A oM Slesd e Lol plsnal 53 IV 5 Sl sl
Cslime glacdad b Jld ey SLS 5 2l sl s DD
LT sls il 301 sl 033k 5055 0

s Oiveira 5 (Y+oA) 0LKes 5 Wang allas oLl
L AlS slaojlas s Sods udd (YY) 0L Kes
pped sy e LOT MIC 5l bl 0l e
eSS 00 5l S MIC slie il o glasslas
MIC hls slasslas (55 w5 Swds lidl o 2 e
5 hasie 0SS ke eSS V0 BT
Gk 2SS Ve QYL MIC ol b e jlae
ol a4 LI V]l ol & G sl slae
Sl Al oslas Sepl @ a5 b iSOl e Ao
2o B8 e 5 P L dilize gy 4 S5 elS S

S5 5 pde 5 emed (e o5 5 ke o 5 slag S

oY

b ol 5 ,Shas 5 il s 5 ks feate ol o lp
Sl sl F o Oambsls ol by dules bl o5
o & J sl S e sl J5 DS 5 W3l 55 disd s S
Ju3 SIS mle b5l e (SIs5k 515 et s
Spe 2 b S5 ol 0T edle () W g o 5Ll
slse s bappeln s oy el s S ke e (sl
O B P PNUT PR PO | WO S R S VY
Ol 5 laes PHLOPY 50Y) S o b o615 Ko
e LOT s Koo ol 3 55 Jgd olS 5 e B>
Sl il e ol PH Lais s o
S Jolse podle V] cl iy OUS 5l o Seds
OLS5 oo Semdd Sk 53 5 el Sn g5 el
Cute 25 sl SL sk 4ol Coenl Sl Js
Sl S5 SLS 5 ol 0 e S Glag L 4
53 ke sl Sl Sl kgt ol S LBl e

DY osin by e 5 e p 5 slags S
sy JS S DS 5 Ol b s 4 gl el b,
b 03 0T ) o 5l s Al S LS 5 g o]
3 Seeds ol Kl e S Cnl el go ala 51|
s o3 DUV T s 5 5b o 1) Laelas
ol VL sl 5o b 5l S ps pls Bs8 b Sl ealinl
Codas 0T JUs w0 &S ail L2als Jpbl 5 ol S Sl
Rl Bl e gl J g DS 5 e 5 358 e oS IS
dlw By YL Sl 5 Lo o Pl cold o AL s
by LS5 on b5l 255 1 Ol cnl s G
oo b gl Al Ol YY) Ly ol kb8 on 5 olad
FoU5S Dl olie sl s b el 53 81 G 58 b
oS Oles 5 VL sles 5l enlinal ¢ gama )3 csp0nl Sl te3 5
o s Pl RS gl S L ) el ol s
gl 5 3l 0553 4 OF (6 p 035k il 1 e ] 5
oo 03 gl GV gles a5 8 e e LSS i
LS5 0L )y 4 e Ll 1 G5 e 3 eslined
s Durmaz »: 5 bdse o f amd js i s
SLS 5 D) &) & Lsged Olge Yo Jle ;> Gokmen

g e 4 Vb gles 53 ((ALS el 55 55 5e odas


http://dx.doi.org/10.52547/fsct.17.108.45
https://fsct.modares.ac.ir/article-7-33483-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-22 ]

[ DOI: 10.52547/fsct.17.108.45 |

“‘qq UA—@J g\v 092 g\'/\ a)w

DOI 10.29252/fsct.17.11.04

s b 5 £l

LSt Ko 5l St sl psSsSskdlin] 5 S5
Gsp sl Sk » 55 Siay i eskas b iman s
ool slo sy s bl ol 438 15 e 3 e
o Ll elisesssm 5 siisl esSsSakilinl wdd
i obas 4 Cod o SLcp Jeslie 5 n Sl S
D305y 4 Ada, O)LA.GL}.EJJ&:AMJ;‘UJQ) Ji}.ﬂ)'\,.,l.};ﬁ
S s ST b 51 S ol ssb 4 o A e
18 0TS ol ol L3t L alin (53,050 53 5555
S s ol g 6 (T)) OLes 5 els
eSSkl (S Ly Ol oS ke ojlas
oS ke ojlas mslsy ebtle osbal 5 sl
adllas 5550 (681 ade (gl pme oL SL S Sl Ol
Sl Gle Chl Blis S Csen & sl 0L
35003 501000 bole uslsl 5 pushol g5 sS skl
Aoy e dla s 5 e e S ke VN0 S L
Lig bl 5 el sl sipsl oS oS slislend (sl
LS apulee e doe VY/0r 5 AV/00 NO/YO S w IS
S MBC 5 MIC it es s Jas s oslés [¥4]
03 Ol abaaly a4 Wlg e il ey Olalas s el
50 S Sbase Cslie Cosles Al )
53 g e il O a3 plowil 53 oslite gy 5 0 s
g @S s s 08 Ses wlS glaan s
Sge Sl > slite S Jpar 5 eslas oA

[E0] el

Zz -

S s S emit
loslas (25,80 Lb ool Dlie 3 e Jolse 51 S
j@;ﬂ@\);umﬁmpdudc\ﬁm\ Sy e AS
a3 0T pesdle 5,3 sk b ) sl SLS 5 Ol
U""L"J‘ 2 e ‘b'i\j‘:‘ Q)J«}T [GSvorR Y ‘f\‘},x:nﬂ‘ di‘j)
SN Ol & 358 e plal il el
@Lﬁ,b)jig:,wwl.foﬁc\ﬁd\o)w)b\)#:)}ﬁg;rpu
a3 aelie 5 il wg w3 S O dallles

C\J"‘:“Uw"lfdf‘“uiﬂ“fdf“:“\)‘&"“dﬂ‘

oy

Al A e S5 00r sl Bl s (s 35
e 558 bl s Sods o jlae cel o3ls OLES S ls5L

Al s S slaesl 15 S
S Ao Jl sy (YW) O 5 Olge
oS olen slapltl SUaa 5 Sl (ol (slasslae
ATCC: ) shysl osSsSslilend ade IS0l = UL
sl « (ATCC: 21299) SIS v 55,55 51 (6538
ATCC: ) IS Lty il 5 (ATCC: 14028) s sy 5o i
boslas b SU A 1 iass opl s sl , (25922
et g S ey OBT s Slasl g, 5l eslaad L
Do eSS chls Bl 5 Sws)le bl Blas
3535 Jeds 5 D me 005530 5 1Yl ah sas i shla s S
SLasl Jags 53 solssl dla s o 2y s S eslizal Wl IS
lr Slaplll JSlssn 5 T slaeslas & by e ST s
2y e S oSG e s Kol Ll
Il s ol Glaeslas 5y 53 sl arwls MIC 0l
s Sk Vdslee e 05 Gl S alss slapll
2SSk T 5N Dolee LS S 5550 5 5 e
Vi 5 W S5 e AT Ml Sl s A e
Slaeslas sl M ol A3 ¢Sl 2 e e S ke
R op Sk e 5 e S s s Sl
Pk VT Ll e 08 slag L s se 53 s A e
las s S 45 6K G s AL Al ke
sl Sl s BSL S S
5 il s o S Ll L ST el 5 g
slas oul (S5l 6 5 e S s Maise s ks
aslie Gl ol 5 e Sl GBS s ST L
AU Al e 53 S olas sl OLE G ol i A2
28 osba il G sl St er S G elS
PV S PR PYE S JUNC [ FRY WOR A SN S R 9

Sp S 2ol Gass sl ) Jel mlE el

14. Salvia khorasanica

15. Enterococcus faecalis
16. Salmonella typhimurium
17. Proteus mirabilis

18. Klebsiella pneumoniae
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Comparative study on the Minimum Inhibitory Concentration
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Bactericidal Concentration (MBC) of the Salvia leriifolia leaf extract
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Abstract: In this research extraction of Salvia leriifolia leaf was carried out using two extraction methods
including traditional solvent extraction (with different solvent ratio of water /ethanol 50:50, 60:40 and
70:30 at temperature 70, 80 and 90 °C and time duration of 30, 75 and 120 min), and superheated solvent
extraction (at temperature 130, 145 and 160 °C, time duration of 10, 20 and 30 minutes and solvent ratio
of water/ethanol 60:40, 80:20 and 100:0) and the antimicrobial activity of extracts against some of food
microorganisms including Staphylococcus aureus, Listeria monocytogenes, Escherichia coli, Salmonella
enteritidis, Saccharomyces cerevisiae and Aspergillus niger using minimum inhibition concentration and
minimum bactericidal concentration methods were measured. In both extraction methods, the MIC of
most microorganisms was 0.5 mg/ml, while the MBC, depending on the microorganism, was between 5
and 500 mg/ ml. In the conventional solvent extraction procedure, the treatment was carried out at a
temperature of 80 ° C, 75 minutes, and equal ratio of two solvents, and in superheated solvent extraction
method, treatment including temperature of 160 ° C, time of 20 minutes, and water/ Ethanol ratio of 80 to
20 showed the most antimicrobial activity. Based on the results, it can be stated that the type of plant
extraction method has a significant effect on inhibiting or preventing the growth of food borne or
spoilage microorganisms, and if any of the plant extraction technique are optimized, they can be better
used to increase the shelf life of food.

Key words: Minimum Inhibitory Concentration (MIC), Minimum Bactericidal Concentration (MBC),
Salvia, superheated solvent extraction.
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