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Abstract

The antimicrobial activity of Sargassum fulvellum (SF) was investigated using the agar diffusion assay and MIC

test. In addition, the stability of this activity under extreme heat and pH conditions was examined. The SF ethanol extract
was shown to display strong antimicrobial activities against B. subtilis, C. perfringens, L. plantarum, S. aureus, L.
monocytogenes, S. cerevisae and C. tropicalis in the agar diffusion assay at the concentration of 4 mg/mL. The MIC value
of the SF ethanol extract against the tested microbes ranged from 0.05 to 0.0063%. In the heat and pH stability test, the
antimicrobial activity of the SF ethanol extract was not altered when the temperature was maintained at 121°C for 15 min,
and it was also not affected in the pH range of 2-10. These results suggest that the SF ethanol extract is highly stable

against drastic changes in temperature and pH.
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Table 1. List of strains used for the experiments

Strain number Medium

KCTC 35421 NB
KTCT 3269 RCM
ATCC 25922 NB
KCTC 3569 BHI
ATCC 33090 BHI
KCTC 1048 MRS
KCTC 1636 NB
ATCC 13076 NB
ATCC 14028 NB
ATCC 6538 NB

KCTC 7905 Y™M
KCTC 7901 Y™
KCTC 7270 Y™

KCTC 6436 PDB
ATCC 13076 PDB

Category Strains

Bacillus subtilis
Clostridium perfringens
Escherichia coli
Listeria monocytogenes
. Listeria inoccua
Bacteria .
Lactobacillus plantarum
Pseudomonas aeruginosa
Salmonella enteritidis
Salmonella typhimurium
Staphylococcus aureus

Saccharomyces cerevisiae
Yeast  Candida tropicalis
Candida albicans

Penicillium expansum
Mold . .
Aspergillus niger
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Table 2. Antimicrobial activity of 95% ethanol extract and water
extract with Sargassum fulvellum

Water extract Ethanol extract

B. subtilis - ++
C. perfringens - -+
E. coli - -
L. monocytogenes - ++
L. inoccua ND" ++
L. plantarum ND

P, aeruginosa ND -

S. enteritidis ND -
S. typhimurium -

S. aureus -

+
S. cerevisiae - +
C. tropicalis ND ++
C. albicans ND -
P, expansum - -
A. niger - -

*Growth inhibition size of clear zone: -, not detected; +, smaller than
1.5 mm; ++, 1.5-3 mm; +++, 3-5 mm; ++++, lager than 5 mm.
*The extract concentration: 4 mg/mL.

UND: not ditermined.
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Table 3. Minimum inhibitory concentration of 95% ethanol extracts from Sargassum fulvellum

B. subtilis C. perfringens L. inoccua L. plantarum L. monocytogenes S. aureus
0.025 0.0063 0.025 0.025 0.0125 0.05
C. tropicalis S. cerevisiae S. enteritidis S. typhimurium P, aeruginosa E. coli

0.0063 0.1 D

*unit: % (w/v).
_: No activity in 0.5% concentration.
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Table 4. Effect of heat treatments on antimicrobial activity of 95% ethanol extract from Sargassum fulvellum

B. subtilis C. perfiingens L. monocytogenes L. plantarum S. aureus
Untreated ++ At ++ + +
10 min ++ -+ ++ + +
60°C 30 min ++ -+ ++ + +
60 min ++ -+ ++ + +
Q0°C 10 min ++ At ++ + +
20 min ++ At ++ + +
10 min ++ -+ ++ + +
100°C .
20 min ++ -+ ++ + +
121°C 15 min ++ At ++ + +
*Growth inhibition size of clear zone: +, smaller than 1.5 mm; ++, 1.5-3 mm; +++, 3-5 mm; ++++, lager than 5 mm.
*The extract concentration: 4 mg/mL.
Table 5. Effect of pH treatments on antimicrobial activity of 95% ethanol extract from Sargassum fulvellum
pH B. subtilis C. perfiingens L. monocytogenes L. plantarum S. aureus
Untreated ++ -+ ++ + +
2 ++ -+ ++ + +
4 ++ -+ ++ + +
6 ++ -+ ++ + +
8 ++ -+ ++ + +
10 ++ -+ ++ + +

*Growth inhibition size of clear zone:
*The extract concentration: 4 mg/mL.
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