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Table 1 Minimal inhibitory concentration (MIC)

and minimum bactericidal concentration (MBC)
of cardin extract

Antibacterial activity

Bacteria (mg/ml)
MIC MBC
Escherichia coli 25 50
Staphylococcus aureus 12.5 50

olas Sulsb chle Bl o o Olse ol
S e e o8 b st s s S
(Yort) Burt s cpl 5o ol couie rjf sla SL
(Slady cas g sael) ALS Glaslas Gl 4SS 5058
S S e o S S SL s (ot 5 A5 S o
sd Y s s a l a) S e e p S Glags S
oolms OSM sy L5 s L Ble Jisd — ot
3 Sute o5 Slag Sl w4 S e p S slas SL sk
275 2L SLS SUS S Rl 00 Foe Saslis o 5o
L8 ol OYAA) Oes 5 g [Yi]owlae las ;s
Gl SL ade oS s Sl Sl L ol o jlae

Table 2 Inhibition zone diameter (mm) in disc diffusion method

Extract concentration (mg/ml) Escherichia coli

100

50

25

12.5

6.25
3.125
1.562
0.781
0.390

Solvent control
Gentamicin control (10 pg)

Bacteria
Staphylococcus aureus
6.66° 7.122
6.01° 3.03°
485°¢ 2.70°¢
04 2.36°¢
04 09
04 04¢
04 04
04 04¢
04 04
04 0¢
13.13° 7.26°

Means within a column with the same letters are not significantly different at P < 0.05.
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Table 3. Inhibition zone diameter (mm) in agar-well diffusion method

. | Bacteria
Extract concentration (mg/ml) Escherichia coli  Staphylococcus aureus

100 4512 6.32°

50 3.24° 2.55P

25 2.52¢ 2.40¢°

12.5 04 2.36°
6.25 04 0¢
3.125 04 0°¢
1.562 04 0°
0.781 04 0°¢
0.390 04 0°
Solvent control 04 0°¢

Means within a column with the same letters are not significantly different at P < 0.05.
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Fig 1 Time-kill curve of cardin extract against
Escherichia coli
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Fig 2 Time-kill curve of cardin extract against
Staphylococcus aureus
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Antimicrobial effect of Cardin (Biarum bovei) extract against
Escherichia coli and Staphylococcus aureus: Studies in vitro and
hamburger
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Evaluation of the antimicrobial activity of plant extracts and essential oils has grown dramatically in
recent years. In this study, the antimicrobial effect of Cardin extract (Biarum bovei) in vitro and
hamburger on Escherichia coli and Staphylococcus aureus bacteria and total countt is investigated. At
first, different concentrations of Cardin hydroalcholicextract was prepared. Antibacterial effects of
extracts were evaluated by agar method (disc and wells), minimum inhibitory concentration and minimum
bactericidal concentration (by dilution method) and time-killing curves. Antimicrobial activity of extract
against Escherichia coli, Staphylococcus aureusand its effect on total microbial count in hamburger at -12
°C during storage (0, 15, 30 and 45 days) was studied. In diffusion method, with increasing concentration,
the diameter of inhibition increased. MIC of extract for Escherichia coli and Staphylococcus aureus, was
25 and 12.5 mg/ml and MBC was 50 and 50 mg/ml, respectively. After treatment the hamburger samples
with different concentrations of the extract, it was found that antimicrobial activity increased with
increasing the concentration and decreasing the temperature. Thus, it can be concluded that
hydroalcoholic Cardinextract can be replaced by synthetic materials as a natural antimicrobial
compoundto improve durability.

Keywords: Staphylococcus aureus, Escherichia coli, Antimicrobial activity, Cardin, Hamburger
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