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Abstract

In this study the antimicrobial and antioxidant activities of the ethanol leaf
extract of Dendropanax morbiferus Lev. from Jeju Island were investigated.
Of the fourteen strains of twelve species of microorganisms tested, the
extract exhibited antimicrobial activity against seven gram-positive bacteria of
siX species, but not against five gram-—negative bacteria and a yeast strain.
The diameter of the growth-inhibition zone by disc diffusion method
increased with the increase of the extract concentration and the strongest
growth inhibition was observed against Staphylococcus aureus KCTC 1916 at
5 mg/ml. The minimum inhibitory concentration (MIC) of the extract was
between 25 mg/ml and 15 mg/ml, where the lowest concentration was
against Bacillus cereus KACC 12672 and the highest concentration was
against Enterococcus faecalis KCTC 3206. The minimum bactericidal
concentration (MBC) values defined as being = 99.9% reduction in viable
cells against the tested strains were higher than the MIC values. Time Kkilling
curves using the optimum MIC were drawn on seven strains for 48 hr.
Although the growth of B. cereus KACC 12672 was detected after 12 hr's
incubation, no significant growth was observed in the other strains during
incubation for 48 hr. The 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging
activity of the ethanol leaf extract was similar to that of butylated
hydroxyanisole (BHA). These results indicate that the leaf extract of
Dendropanax morbiferus Lev. can be utilized as a natural preservative and

antioxidant.
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Table 1. List of microorganisms and growth conditions used for antimicrobial activity test

Strains Reference No. Culture medium Growth temperature
Gram-positive bacteria
FEnterococcus faecalis KCTCY 3206 TSAY/ TSB”
Staphylococcus auretus KCTC 1621
Staphylococcus aureus subsp. aureus KCTC 1916
Listeria monocytogenes KCTC 3710 37C
Listeria monocytogenes KCTC 13064
Bacillus cereus KACC? 12672
Bacillus subtilis KCTC 1022
Streptococcus mutans KACC 16833 TSA+0.30%YE / TSB+0.30%YE
Gram-negative bacteria
Salmonella enterica KCTC 2057 TSA / TSB
Enterobacter sakazakii KCTC 2949 37°C
Pseudomonas aeruginosa KCTC 1750
Vibrio parahaemoliticus KCTC 2729 TSA+0.10%NaCl / TSB+0.10%NaCl
Shigella sonnei KCTC 2518 TSA / TSB
Yeast
Malassezia furfur KCCM? 12679  YMAY+0.10% olive oli / YMB”+0.10% olive oil 28°C
PKorea Collection for Type Cultures (Daejon, Korea) 5)”[‘rypticase Soy Broth (BD, Franklin Lakes, NJ, USA)
?Korean Agricultural Culture Collection (Jeonju, Korea) OYeast Malt Agar (BD, Franklin Lakes, NJ, USA)
YKorea Culture Center of Microorganism (Seoul, Korea) "Yeast Malt Broth (BD, Franklin Lakes, NJ, USA)

YTrypticase Soy Agar (BD, Franklin Lakes, NJ, USA)
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DPPH free radical scavenging capacity(%)=[(A-B)] / A x 100

A: absorbance of the control, B: absorbance of the sample
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Table 2. Inhibition of various pathogenic bacterial growth by ethanol leaf extract of Dendropanax morbiferus Lev.

Diameter of growth-inhibition zone on plate (mm)

Strians 50 mg/mL" 30 mg/mL 10 mg/mL 5 mg/mL 1 mg/mL 05 mg/mL
E. faecalis KCTC 3206 70 + 0.0% 6.8 £ 0.3¢ -3 - - -
S. aureus KCTC 1621 113 + 06 100 + 0.0° 87 + 0.0° - - -
S. aureus subsp. aureus KCTC 1916 11.0 £ 1.0° 10.0 £ 0.0° 7.0 + 0.0 6.8 + 0.0 - -
L. monocytogenes KCTC 3710 70 £ 0.0 70 £ 0.0 - - - -
L. monocytogenes KCTC 13064 9.7 + 0.6° 87 + 1.2° - - - -
B. cereus KACC 12672 100 + 0.0° 83 £ 06 70 £ 0.0 - - -
S. mutans KACC 16833 11.0 £ 0.0° - - - - -

1)Extract concentration.
P All values are means + standard deviation of three replicates. Different superscript letters in the same column and concentration
(mg/mL) show differences at p<0.05 by Duncan’s multiple range test.

YNo inhihition
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Table 3. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of ethanol leaf extract of

Dendropanax morbiferus Lev. against various pathogenic bacteria.

Strains MIC (mg/mL) MBC (mg/mL)
E. faecalis KCTC 3206 15.0 + 0.0° 30.0 £ 0.0
S. aureus KCTC 1621 3.0 + 0.0 6.0 £ 0.0
S. aureus subsp. aureus KCTC 1916 4.0 + 0.0 80 £ 0.0
L. monocytogenes KCTC 3710 10.0 + 0.0° 400 £ 0.0
L. monocytogenes KCTC 13064 75 + 0.0° 400 £ 0.0
B. cereus KACC 12672 2.5 + 0.0° 5.0 £ 0.0
S. mutans KACC 16833 50 £ 0.0° 10.0 £ 0.0

All values are means * standard deviation of three replicates. Different superscript letters in the same column and concentration

(mg/mL) show differences at p<0.05 by Duncan’s multiple range test.
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Table 4. DPPH radical scavenging activity of ethanol leaf extract of Dendropanax morbiferus Lev.

Concentrations (mg/mL) BHAY Dendropanax morbiferus Lev. extracts.
5.0 926 + 0.1° 89.8 + 0.0°
1.0 925 + 0.1° 764 + 29°
0.5 90.0 + 0.2° 44.7 + 0.7
0.1 49.0 = 0.2° 19.1 + 3.6°
ICs0” 06 + 0.0 10 + 0.1
All valus are means = standard deviation of three replicates. Different superscipt letters in the same column and

concentration (mg/mL) show differences at p<0.05 by Duncan’s multiple range test.
1)Butylated hydroxyanisole (Sigma-Aldrich, St. Louis, MO, USA)

The half maximal inhibitory concentration of radicals.
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Fig. 1. Growth curves of bacteria treated with ethanol leaf extract of Dendropanax morbiferus Lev. OD, optical density.
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