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A Comparative Study on Physical Properties and Gel formation abilities of Hot-
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The yields, physical properties and gel formation abilities of hot-water extractable material (HWEM) and water-soluble alginate
(WSA) extracted from Laminaria japonica were estimated and compared with those of the alginate (ASA) extracted with alkali
solution in the routine procedure. The contents of HWEM, WSA and ASA in Laminaria japonica were 8.3, 2.5 and 19.1%,
respectively. The HWEM and WSA had no gel formation ability, whereas the ASA had a good gel formation ability. The HWEM
and WSA were almost not viscous even in 1.5% of the sample solution, whereas the ASA was very highly viscous in above 0.5%
of sample solution. The melting points of 1% solution of HWEM, WSA and ASA sample were 31, 24 and 14C, ref‘pectively. The
solubility at melting point of each samples varied from 2.3 to 2.6 g/100 g water, and a few differences were observed.
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Sea tangle Sample (10 )

Cut into small pieces (1X1cm)

Dip in 100 mf of 3.7% formaldehyde solution
Keep in a stoppered flask at 30T overnight
Add 200 mf of distilled water

Stir at 100C for 4h

Filter through a layer of nylon cloth

Filtrate
Filter through a Celite 545 layer
Filtrate

Concentrate under reduced pressure to

a one-fourth volume
Add ethanol to a final concentration of 80%
Centrifuge

Precipitate

Wash with ethanol and acetone
Air-drying at 30C for 12h

Hot-Water Extractable Material (HWEM)

Fig. 1. Preparation of hot-water extractable material from La-
minaria japonica in East Sea, Korea.

Hot-Water Extractable Material (10 g)

Dissolve in distilled water (1%)

Add an equal volume of 0.IM MgCl,
Add ethanol to a concentration of 20%
Centrifuge at 3,000Xg for 10 min

Precipitate

Dissolve in distilled water
Dialyze against running tap water overnight
Freeze-dry

Water-Soluble Alginate (WSA)

Fig. 2. Fractionation of water-soluble alginate from Laminaria
Jjaponica in East Sea, Korea,
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Sea tangle Sample (10 g)

Cut into small pieces
Dip in warm distilled water (75C, 300 mé) for 0.5h
Filter through a layer of nylon cloth

Residue

Add 200 ™ of 0.17N of Na,CO; (09% Of Na,COs
solution)

Stir mechanically at 75C for 4h

Add 800 mé of distilled water, well mixing

Filter through a Celite 545 layer

Filtrate

Acidify with 10% HCI to pH 1.00
Centrifuge

Precipitate
Add 200 m¢ of 50% methanol

Neutralize with 10% NaOH
Filter through a layer of cotton cloth

Neutralized Gel

Wash with methanol and acetone
Air-dry at 30T for 12h

Alkali-soluble Alginate (ASA)

Fig. 3. Procedure of extraction of alginate by sodium carbo-
nate from Laminaria japonica in East Sea, Korea,
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Table 1. The yield and melting point (for 1% solutien) of the
alkali soluble alginates extracted from korean sea ta-
ngle (Laminaria japonica) samples pulverized by se-
veral size reduction methods

Yield (%) Melting point (C) for

Size reduction method 1% solution sample

Dry type
Flake (1X1cm size) 1725 035 12401
Turbo mill (ca. 80 mesh) 1865+ 1.15 135£05
Free crusher (45~80 mesh) 19.14 £ 038 143+38
Wet type
Wet crusher 17.55 £ 0.65 9505
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Table 2. The yields of several alginates obtained from Lami-
naria japonica in Korea

Kinds of extracts Yield (%)
Hot-water extractable (HWEM) 8.32 £ 0.04*
Water-soluble alginate (WSA) 246 £ 0.06
Alkali-soluble alginate (ASA) 19.14 * 0.38

*Mean £ S.D

Table 3. The viscosities*' of several alginates obtained from
Laminaria japonica in Korea. ~ (unit . centipoise)

Rotation speed (rpm)

Sample
1 2 4 10 20
Commerial 0.5% 0 0 63 25 13
alginate®® 1.0% ] 125 63 38 31
15% 250 125 94 125 138
05% 3750 2500 1750 1150 850
ASA 1.0% 17125 11094 10572 4763 3257
15% 38250 26475 26475 10675 7174
05% 250 125 63 50 13
HWEM 10% 250 125 63 25 19
15% 250 125 63 25 19
05% 0 0 63 25 13
WSA 1.0% 250 125 63 25 13
1.5% 250 125 63 63 69

*'Those values were determined by a ratational viscometer
(Brookfield DV-II+ Viscometer) using No 27 spindle.

*Sigma Co. product.

*’Mean value for 4 experments.
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Table 4. The gel strengths of several alginates obtained from
Laminaria japonica in Korea.

F84

Gel strength (g/em?

Sample
P 05%  10%  15%
Hot-water extractable (HWEM) nd* nd nd
Water-soluble extractable (WSA) nd nd nd
Alkali-soluble alginate (ASA) nd T14+01 209801

Commerial alginate* 1833101 596701 1053.0%02

*' nd : not detected.
*2 Sigma Co. Product

Table 5. Melting point (for 1% solution sample) and the ulti-
mate solubility (at each melting point) of several al-
ginates obtained from a sea tangle, Laminaria japo-
nica

Melting point of 1% Solubility at each

Kinds of Extracts yjion sample (C) melting point (%)

Hot-water extactable

(el 310+ 10 2.5+ 0.6
Tyater soluble alginate 24+ 99 259 % 0.04
Malisoluble alginate 1434 38 231£0.02
Commerial alginate** 120 £ 0.0 4.18 £ 0.08
*' Mean + S.D.

*2 Sigma Co. Product.
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