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2. Pressurized liquid extraction
3. Staphyllococcus aureuse

4. Bacillus subtilis

5. 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]\éater-to- Staphylococcu Listeria Escheric  Salmonella  Saccharomyc  Aspergillus
o . thanol monocytoge . ; o . .
“O (min) ratio s aureus nos 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
ol 0T Y I 53 05050 S o3 gl e glales 151 ol MBC s

3550 Sl Sn 555 5 DD L dolaze )
Table 2 minimum bactericidal concentration of microorganisms in the conventional solvent extraction

method
parameters Minimum bactericidal Concentration (mg / ml)
Temperature  Time Vga}tler-tol- Staphylococcu Listeria Escherichi  Salmonella  Saccharomyce — Aspergillus
(O] (min) ! ano s aureus monocytoge a coli 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

¢4
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Table 3 Minimum Inhibitory Concentration of Microorganisms Growth in Super-Hot Fluid Extraction

parameters Minimum Inhibitory Concentration (mg / ml)
Temperature  Time Vga}tler-tol- Staphylococcu Listeria Escherichi  Salmonella  Saccharomyc — Aspergillus
(O] (min) ! 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 100to 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 100to 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-to- Staphylococcus Listeria Escherichi  Salmonella  Saccharomyce  Aspergillus

o . Ethanol monocytoge . L . .

“O (min) ratio aureus nes a coli enteritidis s cerevisiae niger
145 20 80 to 20 5000 5000 500 500 5000 500
145 20 80 to 20 5000 5000 500 500 500 5000
145 30 80 to 20 5000 5000 5000 5000 5000 500
130 30 60 to 40 50 500 500 500 500 500
160 10 100to 0 500 500 50 50 500 500
160 30 100to 0 50 500 50 500 500 500
140 20 80 to 20 5000 5000 500 500 500 5000
145 20 80 to 20 5000 5000 500 500 5000 5000
130 10 100to 0 5000 5000 5000 5000 5000 500
145 10 80 to 20 500 500 500 500 500 5000
130 30 100to 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 to 20 5 5 50 50 5 500
130 20 80 to 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 100to 0 5000 5000 5000 5000 500 500
145 20 80 to 20 5000 5000 500 500 5000 500
145 20 80 to 20 5000 5000 500 500 5000 5000
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14. Salvia khorasanica

15. Enterococcus faecalis
16. Salmonella typhimurium
17. Proteus mirabilis
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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 1eaf 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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