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Abstract

Alginates were extracted from the Laminaria religiosa, Undaria pinnatifida, and Hizikia fusiforme by using
four different extraction methods and compared the yields of alginate. Acid-alkali soluble alginate (AASA)
extraction method from Undaria pinnatifida resulted in the best yield of alginate among the seaweeds. The
optimal condition for extracting alginate from Laminaria religiosa was 0.4 N H>SO4 and 3% NaCOQOs con-
centrations at the AASA extraction method. The alginate yields of hot water extractable material (HWEM),
water soluble alginate (WSA), alkali soluble alginate (ASA) and AASA in Hizikia fusiforme were 18.6, 4.7,
22.5 and 26.5%, respectively. The alginates manufactured by the WSA extraction method showed more bright
color than those of the ASA and AASA extraction methods. The alginate prepared by the ASA extraction
method from Hizikia fusiforme showed the higher viscosity than that of the WSA extraction method. The
molecular weight of the alginate from Hizikia fusiforme was 33.3 kDa to 121.6 kDa depending on the extraction

method.
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Table 1. The yields of alginate manufactured by different extraction methods from three seaweeds (Unit: %)
Seaweed HWEM" WSA? ASAY AASA?
Laminaria religiosa 13.7+0.03 6.0£0.09 22.7%£0.02 33.1x0.11
Undaria pinnatifida 10.2£0.11 4.8%0.08 38.4%0.04 39.6%0.10
Hizikia fusiforme 18.6=0.01 4.7£0.05 225%0.03 26.5%0.05

"EWEM: Hot-water extractable material.

IWSA: Water soluble alginate.

YASA: Alkali soluble alginate.

PAASA: Acid-alkali soluble alginate.

Table 2. The color of alginate manufactured by various extraction methods

Extraction S 4" Color parameters JE
method cawee L (ightness) a (redness) b (yellowness)

HWEM LR 59.75£0.11 6.5010.02 28.78+0.02 46.47

UP 61.43£0.04 1.22%0.01 14.20£0.02 37.73

HF 3454+0.03 6.52%£0.01 15.12£0.06 64.24

WSA LR 7850%£0.04 0.18£0.00 10.85£0.02 20.63

UP 59.48+0.03 050x£0.05 13.00£0.06 39.21

HF 66.35+£0.46 1.66+0.06 15.76x0.06 33.76

ASA LR 56.50%0.22 2.74+0.03 20.08+0.24 4455

UP 42271025 1.38%0.07 16.81+0.14 56.81

HF 23.00+0.19 8.09£0.23 12.891+0.55 75.31

AASA LR 79.64+0.07 0.73+0.02 17.80%£0.14 23.64

UP 62.7710.03 0.13£0.08 19.98%+0.22 38.79

HF 46.591+0.14 7.90£0.03 22.46*0.14 55.08

YLR: Laminaria religiosa, UP: Undaria pinnatifida, HF: Hizikia fusiforme.
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Table 3. Molecular weight of Hizikia fusiforme alginates
manufactured by different extract methods

Extract method Molecular weight (Da)

HWEM 3.3x10
WSA 7.2x10*
ASA 1.2%x10°
AASA 9.0x 10"
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Fig. 5. Shear stress as a function of shear rate for 2%
alginate solution from Hizikia fusiforme and commercial
product.

—@—, WAS;, —O—, ASA; —¥—, commercial alginate.

Table 4. Flow behavior parameters of WSA and ASA from
Hizikia fusiforme

Alginate Consistancy Flow behavior

2
concentration  index (Pa-s") index (n) R

1% ASA 0.58 ~O.82 0.99
3% ASA 1.25 0.88 0.99
5% ASA 1.50 0.90 0.99
7% ASA 3.01 0.80 0.99
196 WSA 0.13 1.22 0.99
3% WSA 0.38 1.01 0.99
5% WSA 0.73 0.99 0.99
7% WSA 1.20 0.93 0.99
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