Food Engineering Progress
Vol. 11, No. 1. pp. 54~59 (2007.2)

=}
=

HAH=FE HA

= (<]
ML HEYE

Isolation and purification of natural antimicrobial peptides from
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Abstract

The objectives of this study were to isolate and purify the natural antimicrobial peptide from Munggae,
Halocynthia roretzi. First, the crude antimicrobial extracts were obtained by treatment using 5% acetic
acid. The antimicrobial activities of the crude extracts were 50% less than that of nisin and 50 times
less than that of lysozyme. Their antimicrobial activities also showed great stability even after heat treat-
ment at 100°C for 10 min. This was followed by gel permeation chromatography (GPC), preparative
acid urea - polyacrylamide gel electrophoresis (Prep. AU-PAGE) and reversed phase - high performance
liquid chromatography (RP-HPLC). The purified peptide showed strong antimicrobial activity against E.
coli. Through the purification processes, the peptide's antimicrobial activity increased 200 times more
than the initial crude extract. As a result of tricine SDS-PAGE, the peptide was about 5.5 kDa molecular
mass and existed as a monomer without disulfide bond. Therefore, the antimicrobial activities of Mung-
gae extracts were mainly due to the antimicrobial peptides less than 10 kDa molecular mass.
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Gel Permeation Chromatography (GPC)
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Fig. 1. Radial diffusion assays for antimicrobial activities
of lysozyme, nisin and Munggae extracts against E. coli.
Diameters of clear zone have been arbitrarily expressed
in units (1 mm = 10 units).
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Fig. 2. Results of gel permeation chromatography (A)
and their radial diffusion antimicrobial activities (B) of
Munggae extracts.
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Fig. 3. Results of acid urea-polyacrylamide gel electro-
phoresis and their overlay antimicrobial activities of
Munggae peptides. Lane 1, halocidin as a control; Lane 2,
fraction No. 15; Lane 3, fraction No. 25; Lane 4, fraction
No. 35; Lane 5, fraction No. 45; Lane 6, fraction No. 55;
Lane 7, fraction No. 65; Lane 8, halocidin; Lane 9, fraction
No. 75; Lane 10, fraction No. 85; Lane 11, fraction No. 95;
Lane 12, fraction No. 105; Lane 13, fraction No. 115; Lane
14, fraction No. 125.
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Fig. 4. Results of reverse phase - high performance liquid
chromatography (A) as a final step to purify the
Munggae extracts and their radial diffusion anti-
microbial activities (B).
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Fig. 5. Overview of purifying steps and their overlay
antimicrobial activities from Munggae extract to purified
peptides. Lane 1, crude Munggae extracts; Lane 2, 10 kDa
pore size ultrafiltration; Lane 3, GPC; Lane 4, AU-PAGE;
Lane 5, RP-HPLC.
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Fig. 6. Results of Tricine SDS-PAGE gel with the
purified peptide from Munggae. Lane M, standard
molecular weight markers; Lane 1, no treatment with 60
mM dithiothreitol (DTT); Lane 2, treatment with 60 mM
dithiothreitol (DTT).
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