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ABSTRACT — A fucoidanase, which was screened from the heptopancreas of Patinopectin yes-
soensis, was fractionated according to by ammounium sulfate precipitation and anion exchange
chromatography. The crude fucoidanase activity was hydrolyzed a small amounts of fucoidan
agar and not carrageenan. The crude enzyme hydrolyzed fucoidan to produce oligosaccha-rides
of fucose, glucose, maltose maltotriose and maltotetraose as the reaction products.
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Fig. 1. Time couses of reducing sugar in fucoidan hy-
drolyzates by crude enzyme.
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Fig. 2. Time courses of viscosity in fucoidan hydrolyzates
by crude enzyme. A value of [V]obs was measur-
ed by the below formulia,

L4
V=223
A Lt

[V] : Viscosity

t; : efflux time before reaction
t, : efflux time after reaction
t, : efflux time of water
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Fig. 3. Effects of pH on fucoidan hydrolysis by crude en-
Zyme.
® - ®: Increase of reducing sugar,
O — O: decrease of viscosity. 0.2 M acetate buffer,
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A — A:L Decrease of viscosity.
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Fig. 4. TLC of fucoidan hydrolyzates by crude enzyme.

Sample were carried out on silica gel plate chromatogram
with solvent (n-butanol: acetic acid:water, 2:1:1) and oli-
gosaccaride of fucoidan hydrolyzates were detected by bak-
ing at 150°C after spraying with 20% H,SO,Methanol.

1, 2, 3: Fucose, 4: Mixture of fucose, glucose, maltose,
maltotriose, maltotetraose, 5: Hydrolyzates by crud enzyme
with fucoidan, 6: galactose, 7: galactose-6-sulfate,
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Fig. 5. Gelfilteration of fucoidan hydrolyzates with Bio-
Gel P-2.
@ - @: Carbohydrate as fucose
O - O Elecro conductivity (m mho)

Ion W& chromatography

Ion W3} 42]¢1 DEAE-Toyopearl 650 M2 & 49| b
Sl % fucose?) BIHES 2| Adle FHEA
50mlE H7ste] o] WE< 2 0.1 M NaCl2 A &5 A
7! A3z DEAE-Toyopearl 650 M2] &% & 105ugs
ATt o] YL 749} FE3H] AL 5Img & BioGel
P-22A] Gel A5 M A8t} Fig. 59 Jehd v} gol
Gel 39} fraction A(No. 34~42), Fraction B(No. 62~74)2
27 xgshel BWEEF e TLCR gel 829 oli

gosaccharide & 313t c],

ZAte) g

Rsg0t

Fucoidan& ¥all 3t H4E Reisl7) sk 24 o} fo WAL 2R AR 4% ofF F 7HEvld
2t #AgolA fucoidang] #a]Fo] 43 TAE 1) 7Hejule] Tt A2 blender 24 v dt T 30~
70% (NH,),S0, £3}=8dg 7}5te] ZAAE ATt of 2E A9 fucoidan 3] B S A= A} &4 2
e o] sl 2l Eut Y ZEA Foll fucoidan ] EAV EA) sl AL AIsIATH &
AP dL 2FAE agare Tha #8519 2 k-carrageenand B3)31A] 319t o] 2F A E fucoidan

&) 3le] oligosaccharide$) fucose, glucose, galactose & maltose, maltotriose X maltotetraose 58 A sl ).

Journal of Food Hygiene and Safety, Vol. 11, No. 1



10.

11.

i2.

ol B, AT, ol s A FHAM F

Characterization of Fucoidanase Screened from the Hepatopancreas of Patinopecten yessoensis 29

. Baba, M., Snoeck, R., Pauwelis. R., and Dc clercq, E.,

Sulfated polysaccharides are potent and selective in-
hibitors of various enveloped viruses, inciuding herpes
simplex virus, cytomegalovirus, vesicular stomatitis virus,
and human immunodeficiency virus, Antimicrobial Agent
and Chemotherapy, 32, 1742-1745, 1988.

CEWE, Bk e N A AT 7 /a0 BE, (BT

%, 604, 86, 19889, FHIE—{%: Bl MMESHM L £
o LN, AR, 8, 28, 1979,

=+
o} thulal o] Sarcoma-180 cello] thdh gtaat 2 A
A, sl et a| A, 21, 544-550, 1992,

2R, o) A%, FUE: A dolH 2% 9 v
B

9] Sarcoma-1800f th3t @tE I} W HARY. d=t
3t3)7), 23(5), 345-352, 1990.

. Nakashima, H., Kido, Y., Kobayashi, N., Motoki, Y.,

Neushal, M., and Yamamoto, N.: Purification and charact-
erization of an avian Myeloblastosis and human im-
munodeficiency virus reverse transcriptase inhibitor sul-
fated polysaccharide extracted from sea algae, An-
timicrobial agents and chemeotherapy, 31, 1524-1531,
1987.

. Nishino, T., Aizu, Y., and Nagumo, T.: The relationship

between the molecular weight and the anticoagulant ac-
tivity of two types of fucan sulfates from the Brown
seaweed Ecklonia kurome, Agric. Biol. Chem., 55, 791-
798, 1991.

SRR (LT, No. 111, EFERRY, {L2E-—, p.73,

1988.

. Watanabe, 1.: Current to topics in marine biotechnology,

Tech.press, p.11, 1989.10. Percival, E., and McDowell, R.
H.: Chemistry and Enzymology of Marine algae po-
lysaccharides, Academic press, London, p.219, 1967.

. PSR M BRMENER © o ETREN, 2R

%%, 8, 28-33, 1979.

Anno, K., Terahata, M., Hayashi, Y., and Seno, N.: [so-
lation and purification of fucoidan from brown seaweed
Pelvetia wrightii, Agr., Biol, Chem., 30, 495, 1966.
Percival, E., Venegasjara, M. F., and Weigel, H. : Struc-
tural studies of the water solubie fucan from Lessonia ni-
grescens, Carbohydrate Res., 126, 283-291, 1984,
Nishino, T., and Nagumo, T.: Structural characterization
of a new coagulant fucan sulfate from the brown seawe-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ed Ecklonia Kurome, Carbohydrate Res., 211, 77-84,
1991.

Dobashi, K., Nishino, T., Fujihara, M., amd nagumo, T.,
Isolation and preliminary characterization if fucose con-
taing sulfated polysaccharide with blood-anticoaguiant ac-
tivity from the brown seaweed Hizidia fusiforme, Car-
bohydrate Research, 194, 315-322, 1989.

Sarwar, G., T. Sakata, and D. Kakimoto. Isolation amd
characterization of carrageenan-decomposing bacteria
from marine environment. J. Gen. Appl. Microbiol. 29,
141-145, 1983.

Weigel, J., J. R. Turvey, and W. Yaphe. The enzymic hy-
drolysis of k-carrageenan with k-carrageenase from Pseu-
domonas carrageenovora. Proc. Int. Seaweed Symp. S,
329-332, 1965.

Weigel, J.,, and W. Yaphe. The enzymic hydrolysis of
carrageenan by Pseudomonas carrageenovora: purification
of a k-carrageenase. Can. J. Microbiol. 12, 939-947,
1966.

Sawabe, T., Y. Sakata, and T. Kimura. Characterization
of an alginolytic marine bacterium from decaying rishifi-
kombu Laminaria japonica. Bull. Jpn. Soc. Sci. Fish. 58:
141-145, 1992,

Yonemoto, Y., K. Murata, A. Kimura, H. Yamaguchi,
and K. Okayama. Bacterial alginate lyase: charact-
erization of alginate lyase-producing bacteria and pu-
rification of the enzyme. J. Ferment. Bioeng. 72:152-157,
1991.

Yaphe, W., and K. Morgan. Enzymic hydrolysis of
fucoidin by Pseudomonas atlantica and Pseudomonas
carrageenovora. Nature (London) 183, 761-764, 1959.
Kitamura, K., Matsuo, M., Yasui, T., Enzymic de-
gradation of fucoida by fucoidanase from the hepa-
topancreas of Pationpectin yessoensis, Biossi. Biotech.
Biochem., 56, 490-492. 1992.

Crifton, E., Pomerang, Y., Food Analysis Laboratory Ex-
periments, p 94, The Avi publishing Co., 1973.

Kitamura, K., Matsuo, M., Yasui, T., Fucoidan from
brown seaweed, Laminaria angustata, Agri. Bio. Chem.,
55, 615-618, 1991.

Dubois, M., Gilles, K. A., Hamilton, J. K., Robers, P. A,,
Smith. S., Colorimetric method for determination of
sugars and related substances, Anal chem., 28, 350-356,
1956.

Journal of Food Hygiene and Safety, Vol. 11, No. 1



