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Preparation of Water Soluble Alginic Acid Prepared from Sea mustard
and Sea tangle by Microwave and Hot Water
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The process of alginate preparation was shortened with microwave pretreatment and hot water extraction without any other
treatment. The yield of extracted alginate was very different according to raw material and microwave treatment conditions. The
yield of extracted alginate from sea mustard was higher than sea tangle and increased with the temperature rise and time of
microwave treatment. Optimum extraction conditions by microwave treatment were 90 min at 100C for the sea mustard and
120 min at 100C for the sea tangle. On the other hand, the solubility of the alginate from sea mustard was 69%~80% and
the viscosity were 8.7~1.5 cps, respectively. The solubility and the viscosity of the sea tangle alginate was higher than the sea
mustard to 77~84% and in the range of 8.9~1.8 cps, respectively. The extraction temperature by hot water greatly influenced
on the yield of alginate, but the solubility and viscosity was not affected by the hot water extraction. The molecular weight of
alginate obtained through the extraction by Na.CO; solution and the microwave pretreatment was 800 kDa, and in the range

of 12~45 kDa, respectively.
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40~80% ] @3, D-mannuronic acid$ L-guluronic acid7} o
EE f14 2T EFTHE FE AXY ARl (Hirst et al,
1964; Haug et al, 1966). o]& ¥ 472 TRAM Fhd}e &
5% B 8 QHARH AFoy FELY ANEE ¢
k3lA o850} $o ™ (Byrom, 1991; Oota,1987), ¥rd HZdl&
G4 £5E ¢S EEr] 9% 93 F8FHezE o)F o
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OFHY 714 g3 975 IUdgA A Az
91t} (De Clercp, 1993; Koo et al, 1995; Fujihara and Nagumo,
1993a; Fujihara and Nagumo, 1992b).
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Ztzte] o2 359 474ke EA#FL Sepharose CL-6B
9 Sepharose CL-4B gel chromatography (Z#: 1.5X100 cm) ol
9J3t Fujihara and Nagumo (1989)% ez ZA3gon
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Table 1. Yield, solubility, and viscosity of alginates prepared from
sea mustard and sea tangle treated with Na.CO;

Property Sea mustard Sea tangle
Al B A B
Yield (%) 168+11% 218+16 172104 193104
Solubitity (%) 74.1 75.6 712 709
Viscosity {cP) 417 50.5 82.7 87.1

'Sample type: A-flake (1X1 c¢m), B-powder (80 mesh)
Mean £ S.D. (n=3)
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Table 2. Yield, solubility, and viscosity of alginate extracted according to microwave digestion pretreatment conditions

Microwave digest condition

Sample Property 80" 100
A? B C D A B C D
Yield (%) 102£20° 115425 112%23 128+21 152+18 162+f16 170+21 150+12
Sea mustard  Solubility (%) 67.1 655 634 69.0 752 792 85.0 859
Viscosity (cP) 104 8.1 99 87 18 18 22 15
Yield (%) 84+18 81%13 91+12 10412 10912 11311 121+14 129+16
Sea tangle Solubility (%) 719 722 760 77.2 854 876 91.0 94,0
Viscosity (cP) 8.0 9.3 8.3 89 24 12 26 18

Extraction condition of alginate: hot water extraction at 95C for 60 min,

"Temperature (C) of microwave treatment.

’Time (min) of microwave treatment (min): A, 30; B, 60; C, 90; D, 120.

*Mean £ S.D. (n=3)

Table 3. Yield, solubility, and viscosity of alginate extracted according to hot water extracting conditions after microwave treat-

ment
Extract condition
Sample Property 60! 80 95
A B A B A B

Yield (%) 89+ 14 11.1+18 121+19 13019 162+ 14 170+21

Sea mustard Solubility (%) 78.1 85.0 829 84.2 855 850
Viscosity (cP) 57 3.0 26 23 29 22
Yield (%) 95+ 18 91+21 89+17 108+ 1.2 112%18 129+ 16

Sea tangle Solubility (%) 84.6 877 90.7 92.0 939 94.0
Viscosity (cP) 59 6.2 4.0 42 23 . 18

Condition of microwave treatment: sea mustard;100C, 90 min.; sea tangle;100C, 120 min.

'Extraction temperature (C)
*Extraction time (min): A, 30; B, 60
*Mean % S.D.(n=3)
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Table 4. Molecular weight of alginate prepared from sea mus-
tard and sea tangle by various extraction procedures

Si(r)n 1€ Treatment Seaweed MW. (kDa)
CM  Na,CO; extraction sea mustard >800
CT Na,CO; extraction sea tangle >800
AM  autoclaving pretreatment sea mustard  100~110
AT autoclaving pretreatment sea tangle 40~55

- MM  microwaving pretreatment  sea mustard 12~14
MT microwaving pretreatment  sea tangle 40~45
UM ultrasonication pretreatment sea mustard  180~200
UT ultrasonication pretreatment sea tangle 320~380
MAA  marketing alginate >1,000
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