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Purification and Characterization of Agarase from Marine Bacterium,
Algibacter lectus AS—3. Tl Sun Jung and Young Ju Choi’. Department of Food and Nutrition,
College of Medical Life Science Silla University, Busan 617-736, Korea

Abstract  An agar-degrading marine bacterium, strain AS-3 was isolated from the seawater. The
strain AS-3 was identified as Algibacter lectus AS-3 by 16S rDNA sequence. The optimum medium
for agarase activity of the isolated strain was determined to be marine medium, marine broth
2216 containing 0.1% agar as carbon source. An extracellular agarase was purified 6.9-fold from
the culture supernatant by ammonium sulfate precipitation, ion exchange chromatography and
gel filtration methods. The optimum pH and temperature for this enzyme were 7.0 and 40-50C,
respectively. Antioxidative activity of the strain AS-3 was 62.4% in the supernatant cultured for

12 h.
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1 CTCAGGATGA ACGCTAGGGG CAGGCCTAAC CACNTGCAAG TCGAGGGGTA ACATAGAAAA

61 GCTTGCTTTT TTGATGACGA CCGGCGCACG GGTGCGTAAC GCGTATGCAA TCTACCTTTT
121 GCTACTGGAT AGCCCAGAGA AATTTGGATT AACACAGTAT AGTATCATAT TACTGCATGG
181 TATTTATGAT TAAAGGCTAC GGCAAAAGAT GAGCATGCGT CCTATTAGCT AGTTGGTGTG
241 GTAACGGCAT ACCAAGGCAA CGATAGGTAG GGGCCCTGAG AGGGGGATCC CCCACACTGG
301 TACTGAGACA CGGACCAGAC TCCTACGGGA GGCAGCAGTG AGGAATATTG GACAATGGAG
361 GCAACTCTGA TCCAGCCATG CCGCGTGCAG GATGACTGCC CTATGGGTTG TAAACTGCTT
421 TTATACAGGA AGAAACCACT CTACGTGTAG AGTTCTGACG GTACTGTAAG AATAAGGATC
481 GGCTAACTCC GTGCCAGCAG CCGCGGTAAT ACGGAGGATC CAAGCGTTAT CCGGAATCAT
541 TGGGTTTAAA GGGTCCGTAG GTGGATGATT AAGTCAGGGG TGAAAGTTTG CAGCTCAACT
601 GTAAAATTGC CCTTGATACT GGTTATCTTG AATCATTATG AAGTGGTTAG AATATGTAGT
661 GTAGCGGTGA AATGCATAGA TATTACATAG AATACCAATT GCGAAGGCAG ATCACTAATA
721 ATGTATTGAC ACTGATGGAC GAAAGCGTAG GTAGCGAACG GGATTAGATA CCCCGGTAGT
781 CTACGCCGTA AACGATGGAT ACTAGCTGTT CGGATTTATC TGAGTGGCTA AGCGAAAGTG
841 ATAAGTATCC CACCTGGGGA GTACGTTCGC AAGAATGAAA CTCAAAGGAA TTGACGGGGG
901 CCCGCACAAG CGGTGGAGCA TGTGGTTTAA TTCGATGATA CGCGAGGAAC CTTACCAGGG
961 CTTAAATGTA AGTTGCATTA GTTAGAGATA GCTATTTCTT CGGACTACTT ACAAGGTGCT
1021 GCATGGTTGT CGTCAGCTCG TGCCGTGAGG TGTCAGGTTA AGTCCTATAA CGAGCGCAAC
1081 CCCTGTTGTT AGTTGCCAGC GAGTCATGTC GGGAACTCTA ACAAGACTGC CAGTGCAAAC
1141 TGTGAGGAAG GTGGGGATGA CGTCAAATCA TCACGGCCCT TACGTCCTGG GCTACACACG
1201 TGCTACAATG GTAGGGACAG AGAGCAGCCA CTTCGCGAGA AGGAGCGAAT CTATAAACCC
1261 TATCACAGTT CGGATCGGAG TCTGCAACTC GACTCCGTGA AGCTGGAATC GCTAGTAATC
1321 GCATATCAAC CATGATGCGG TGAATACGTT CCCGGGCCTT GTACACACCG CCC

Fig. 1. Nucleotide sequences of 16S rDNA Algibacter lectus
AS-3.
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Fig. 2. Phylogenetic relationships between strain AS-3 and
other bacteria based on 16S rDNA sequences. The phyloge-
netic tree was constructed based on the alignment of complete
16S rDNA sequences. The scale bar indicates one nucleotide
substitution per 100 nucleotides. The tree was created using
the ClustalX program.
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Fig. 3. Growth conditions on Algibacter lectus AS-3. (A) Temperature :

(C) NaCl concentration : 0.5, 1, 2, 3, 5(%)
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TE AASAT (Fig. 1, Fig. 2).
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Fig. 4. Ton-exchange chromatography of agarase of Algibacter
lectus AS-3 on DEAE FF column. The 25 mM Tris-HCI buf-
fer (pH 8.0) containing gradient NaCl rising from 0 to 1.0M
at a flow-rate of 1 ml/min was used wash out the sample.
Fractions were measured at 280 nm for protein content.
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Fig. 5. Gel-filtration chromatography of agarase of Algibacter
lectus AS-3 on Sephacryl S-200 HR. The 25 mM Tris-HCl
buffer (pH 8.0) at a flow-rate of 0.5 ml/min was used to
wash out the sample. Fractions were measured at 280 nm
for protein content.
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Table 1. Purification of agarase from Algibacter lectus AS-3

. . Total protein
Purification step p

Total activity

Specific activity Purification Yield

(mg) ) (U/mg) (-fold) (%)
Culture supernatant 4888.8 6950 1.4 1 100
Ammonium sulfate precipitate(70%) 93.5 148.4 1.6 1.1 2.1
HiPrep 16/10 DEAE FF 224 41.3 1.8 1.3 0.6
HiPrep 26/60 Sephacryl S-200 HR 2.5 24 9.6 6.9 0.3
30C 0, 40C o) oA F43] 488 o] A 120
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Fig. 6. Effects of temperature on the agarase activity.
Temperature profiles were checked at different temperatures
(20-70C) in 0.1 M Tris-HCI buffer (pH 8.0). The enzyme
solution was preincubated at various temperature for 30min
and residual activity was measured
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Fig. 7. Effect of pH on the agarase activity. The activity was
determined at 40°C in different buffer (pH 4.0-10.0): 0.1 M
sodium acetate buffer (pH 4.0-6.0), 0.1 M Tris-HCI buffer
(pH 7.0-8.0), sodium carbonate buffer (pH 9.0-10.0). The en-
zyme solution was placed at various pH for 30min and re-
sidual activity was measured at 40C.
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Fig. 8. DPPH radical scavenger activity in different culture
time of production of agar by agarase. Each value represents
means of triplicates.
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