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Purification of Fucoidan from Korean Sea Tangle (Laminaria religosa) and Isolation of Fucoidan-
Degrading Microorganisms. Kim, Dae-Sun, Dong-Jung Lim, Seong-Hoon Moon, Hyun-Hyo Suh, and
Yong-Il Park*. Division of Biotechnology, The Catholic University of Korea, Bucheon 420-743, Korea, ' Dept. of
Environmental engineering, Jinju National University, Jinju 660-758, Korea —The fucoidan from Laminaria reli-
gosa collected at Wando in Korea was purified with the yield of 2.3% in mass. The monosaccharide composi-
tion of the purified fucoidan was nearly identical to that of the commercial standard: fucose 63.71%, xylose
22.98%, galactose 6.62%, mannose 0.24%, and uronic acid 3.26%. Microorganisms capable of degrading the
purified fucoidan were isolated from the colonies on the minimal medium containing 0.2% of purified
fucoidan as a sole carbon source. Of these isolates, a strain showing a relatively higher capability to degrade
fucoidan, up t0 63%, was partially characterized as a Gram positive, aerobic, moderately halophilic marine

bactertum.
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< AEHE 3l o, S5l £381A1A evaporator
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algie}. A7 RelE $492- HPAEC-PAD(High Performance
Anion-Exchange Chromatography with Pulsed Amperometric
Detector)® wHe# ol #A4315]c}. CarboPac PA-1(4x250
mm, Dionex Co., USA) A o] AFH Bio-LC(DX 500
Chromatography System, Dionex Co., USA)E o] £-3}]
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30°Cell A 29 whek ¥ W83 colony® 13} AMEER, AE
H #FEF 9302 um pore-sized membrane filter,
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FAE 4218 50 mM phosphate buffer(pH 7.2)F A3 8}
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sfste] AA-E] (12,000 rpm, 15 min)¥t F FFHS 2F

Table 1. Yields of fucoidans extracted from sea tangles.
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Fig. 1. HPAEC-PAD analysis for the degree of purification of
the fucoidan. Acid hydrolysis of the purified fucoidan was per-
formed with 2 M triflouroacetic acid for 4 h at 100°C and the
hydrolysates were analysed by HPAEC-PAD using Bio-
LC(Dionex) as described in the text, Symbol: a, L-fucose; b, D-
mannose; ¢, D-xylose; d, D-galactose; A, hydrolysate of fucoidan;
B, hydrolysate of commercial fucoidan.

Species Fucoidan (% in mass) Reference or source
Laminaria religiosa (Pusan, Korea) 4.8 Koo, et al. (1995)
Laminaria cichorioides (Troitsa Bay, Japan) 35 Tatiana et al. (2003)
Laminaria japonica (Rifovaya Bay, Japan) 1.3 ”
Laminaria religiosa (Wando, Korea) 23 This study
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fucoida.n(Sigma USAYS 212 slod | TUFANA] A7}
T8 F Bio-LCAA v, BA3F Aap FAIA Rt
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F Bio-LCE ¥A3te] BF dh-Fo} v|wsled 2Ma 2
F Table 29 22t e ge}. AA| fucoidand] :1“‘4 A
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Table 2. Monosaccharide composition of the purified fucoidan
of Laminaria religiosa.

Monosaccharide composition (%)*
Fuc® Xyl Gal Man
63.71 22.98 6.62 0.24 3.26

Uronic acid®

#The compositon was calculated from the area of each peak on the
HPAEC-PAD chromatogram of acid hydrolysate of the purified
fucoidan; the total area of all the significant peaks were set at 100%.
® Abbreviations: Fuc, fucose: Xyl, xylose; Gal, galactose; Man,
mannose. ‘Uronic acid was quantified by the Carbazole assay
method using o-D-galacturonic acid as a standard.

Table 3. Cell growth on minimal medium containing fucoidan
as a sole carbon source.

Isolated strain Growtha Isolated strain Growth
JK1 ++++ JK9 ++
JK2 +++ JK10 +++
JK3 +++ JK11 ++
JK4 ++++ JK12 ++
JKS +++ JK13 ++
JK6 ++ JK14 ++
JK7 ++ JK15 ++
JK8 ++ JK16 ++

The isolated strains were cultivated at 30°C for 2 days in the mini-
mal medium containing 0.2%(w/v) fucoidan as a sole carbon source
and the growth was measured at 600 nm as described in the text.
“The order of relative growth was expressed as ++ < +++ < ++++.

Table 4. Biochemical and growth characteristics of the strain
JK4.

Gram staining Positive
Shape Cocci
Motility +
Optimum pH 7.0-80
Growth at/in
0% NaCl -
0.5% NaCl
3% NaCl
10% NaCl
20% NaCl
20°C -
25°C +
35°C +
40°C -
Catalase +
Oxidase +
OF test fermentation
ONPG -

+ 4+ 4

0

Symbols: +, positive; —, negative.
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Fig. 2. HPAEC-PAD analysis for the enzymatic hydrolysis of
the fucoidan. Enzymatic hydrolysis was performed at 25°C for 24
h in 50 mM phosphate buffer (pH 7.2) containing 0.4%(w/v)
fucoidan. Procedures for enzyme preparation and HPAEC-PAD
analysis of enzyme hydrolysates were performed as described in
the text. Symbol: a, peak of fucoidan; A, fucoidan as a control; B,
enzyme-treated fucoidan.
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