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Studies on the Hydrolysis of Seaweed Using Microorganisms
and Its Application

I. Screening of Microfloras Involved in Hydrolysis of Sea Tangle
(Laminaria japonica) and Sea Mustard (Undaria pinnatifida)
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The purpose of this study is screening of microfloras involved in hydrolysis of sea tangle (Laminaria japonica) and sea mustard
(Undaria pinnatifida). This is a part of studies on the hydrolysis of seaweed using microorganisms. General process is difficult to
extract of the useful constituent parts as intercellular mucilage, storage polysaccharide and mineral from seaweed. It was screening
to thirty-three microflora samples as destructed of tissue in sea tangle and sea mustard to about two hundred microflora samples
from mountain, rice field, dry field, sea, seaside and fish market etc. in the neighborhood of Yeosu. Sufficient results of the naked
eye observation were obtained at eight microflora samples as a feces of bull, a decayed pine tree, a soil of dry field, the mud of
the banks in a rice field, the water of a ditch in a rice field, the weed of the banks in a rice field, the water in a rice field and
leaved in the air. And the value of chemical analysis of the sample is much better in comparison with control. Accordingly, the
hydrolysis of seaweed using microorganisms in the inside of these microflora samples can possibility.
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Table 1. Proximate compositions of sea tangle and sea mus-

tard (' ): dry basis

Sample Moisture  Crude protein Crude lipid Crude ash Total sugar
amp (%) (%) (%) (%) (mg%)
Sea tangle 9252 (1067279) ((3)?213) (1184811) 54732
Samsad 94 ooh (4w (g 39408
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Table 2. Changes of sea tangle and sea mustard decomposed by natural microorganisms during incubation 4 weeks

Incubation times

Sample The first The second The third .
No. Sampling source
sea sea sea sea sea sea
tangle mustard tangle mustard tangle mustard
control -* - + + the sterilized water

1 tHti* +H++4 t++ + a decayed tree

2 t+++ +H+++ + ++ a sea sand-1

3 +t+++ T+t + 1+ a sea sand-2

4 - - an ocher

5 ++H+t ++++ +H+++ +++++ +H+++ +++++ a feces of bull

6 +t +t a sea water in sea sand

7 H+ et the Acetobator aceti KCCM 32409

8 HH++t +++t H+++ t++4 +t+++4+ t+14 a decayed pine tree

9 44 it t+ t+ a decayed pine needle

10 ++tt+ t+++ +++++ ++++4 4+ tH+++ a soil of dry field

11 Hit+ +HHtt + 44 a decayed big cone pine

12 t+ ++ foul water of fish market

13 tt + the internal organs of horned turban
14 tt + the internal organs of common octopus
15 t - the internal organs of sea eel

16 + - the internal organs of sea squirt

17 +HHtt 44 + t a mud of tideland

18 t - a sea water

19 + - a foul water of beach

20 et HH++e4 t + a mud in a rice field

21 tt - the water of a decayed rice straw

22 t - a rice straw

23 ttt + a decayed radish

24 tit4+t it t114 tt a decayed a chinese cabbage

25 tt t the water of a ditch in a rice field
26 +H+++ ++++ +++++ 4+ +++++ T4+ the mud of the banks in a rice field
27 4+ ++H+++ ++++4 t+++ t++++ T4+ the water of a ditch in a rice field
28 +H++4 ++++ t+++4 +++++ ++++4 tHH++ the weed of the banks in a rice field
29 - - the water in a rice field-1

30 ++++ +t+++ ++++ +++++ tH+++ tH+++ the water in a rice field-2

31 + - the water of a stream

32 - - a rice straw

33 ++++ ++++ tH++4 +++++ t++++ +++++ leaved in the air

*-: from unchanging ~

Sea tangle

+++++: to perfect breakdown of form.

Sea mustard

Fig. 1. Photos of sea tangle and sea mustard decomposed by natural microorganisms during incubation for 4 weeks.
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Table 3. Changes on contents of total sugar in sea tangle and
sea mustard extracts decomposed by natural micro-
organisms during incubation for 4 weeks

(Unit :

Sea mustard

mg%)

Sample Sea tangle
No.  1week 2weeks Jweeks 4weeks 1week 2weeks 3weeks 4weeks

control 669 1,095 1464 1475 60 66 134 279
501067 1423 1519 1583 1100 1120 1212 2246

8 1761 1847 1990 2222 1218 1724 1755 2494

10 633 1260 1683 1961 263 652 740 7%
26 942 1012 1980 2084 240 320 43 1081
21 1879 1952 2349 3460 1542 2342 2541 322
28 634 73 L3 1973 200 75 1073 1,092
300 1025 L3S 124 1515 1002 1036 1046 1073
33 689 989 1320 1489 299 394 842 1300
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Fig. 2. Changes on extraction rates of total sugar in sea tangle
and sea mustard extracts decomposed by natural mic-
roorganisms during incubation for 4 weeks.
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Table 4. Changes on contents of reducing sugar in sea tangle
and sea mustard extracts decomposed by natural mi-
croorganisms during incubation for 4 weeks

(Unit : mg%)

Sea mustard

Sample Sea tangle
No.  1week 2weeks 3weeks 4weeks 1week 2weeks 3weeks 4weeks

control 118 133 284 293 56 61 66 81
5 54 938 12712 1400 46 71 883 1144

8 913 974- 1426 1454 1015 1140 1373 154

10 416 523 719 200 265 m 302
26 3 362 463 501 116 265 %M
77 L1714 1580 1815 2402 1182 1715 2280 3061
28 34 336 344 482 105 538 807 900
30 631 741 781 887 165 609 623 885
B 302 439 48 5 122 225 5 683
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et al., 1996).
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Fig. 3. Changes on extraction rates of reducing sugar in sea
tangle and sea mustard extracts decomposed by natural
microorganisms during incubation for 4 weeks.
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Fig. 4. Changes on ratios of reducing sugar to total sugar in
sea tangle and sea mustard extracts decomposed by
natural microorganisms during incubation for 4 weeks.
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