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Uronate Compositions of Alginates from the Edible Brown Algae
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Uronate compositions and molecular weights of alginates from the four kinds of brown algae, sea mustard
(Undaria pinnatifida), sea tangle (Laminaria japonica), gulf weed (Sargassum fulvellum), and seaweed fusiforme
(Hizikia fusiforme), in regard with the harvesting season were investigated.

Sea mustard contained the highest amount of alginates in the four kinds of brown algae. p-Mannuronic acid
to .-guluronic acid (M/G) ratio of the alginates was high in order of seaweed fusiforme, gulf weed, sea mustard,
and sea tangle, and especially in water-soluble alginate. Molecular weights of the alginates were greater with
the growing period ranging in 4,500~4,800 kDa for sea tangle, 4,000~4,200 kDa for sea mustard, 3,300~ 3,400
kDa for seaweed fusiforme, and 3,000~ 3,200 kDa for gulfweed. In water-soluble alginate of sea mustard, M/G
ratio was much higher in sporophyll than in midrib and blade.
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agx, ZzF7 gaste 958E F9 o %
By 1 YRyl G0 (% 70~80%) T laminaran L
fucoidan T2 & TAEHO 2121 (Nishide, 1981; XH,
1994; 4 5 1995), ¢4HE FASE uronated] Z4
#3}4) Haug® Larsen (1964) & 2 EHES 4 o
A7lgEHoz Bgsle 1 4L LG oY B
A7 5ol Hudu Yo}
D27 A0 BFe 929 2RI 874 g
2to] (10~30%) & R Bk oful 2} (Suzuki ef al., 1993;
A %, 1995), 2 FA p-mannuronic acid$} (-guluronic
acid® Z2AF BAF =% Az T/ A whet
2o ol Hole Aoz ¥dA vk (Mori e dl,
1981; Noda and Takada, 1983; Nishide ef al., 1988; Nishi-
mune ¢t al., 1991).
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Table 1. Uronate composition, M/G ratio and molecular weight of alginate from sea mustard

Sampled Collected Extraction Content Uronate composition (g/100 g alginate) Molecxlllltar
algae month method (% on dry basis) Mot MM 66 M /G ratio (ﬁi%a)
Sea mustard WSA? 6.6 158 697 145 346 4,022
(Undaria Nov. 92 ASA 136 162 552 282 1.72 4,025
pinnatifida) AASA 204 162 592 246 2.06 4,023
WSA 6.8 154 698 148 34 4,132
Dec. 92 ASA 151 158 554 288 1.72 4,157
AASA 219 158 600 242 212 4,142
WSA 71 160 698 142 3.50 4,134
Jan. 93 ASA 153 162 551 287 1.72 4,165
AASA 224 158 595 247 207 4,159
WSA 7.0 160 702 138 3.59 4,185
Feb. 93 ASA 153 160 665 275 182 4,201
AASA 223 164 606 230 221 4,195
WSA 73 164 719 117 401 4,187
Mar. 93 ASA 158 164 561 275 1.80 4211
AASA 23.1 162 608 230 2.22 4,201

' MG, p-mannuronate and -guluronate fraction; MM, p-mannuronate fraction; GG, -guluronate fraction; M/G
ratio, o-mannuronate to (-guluronate ratio.
> WSA, water-soluble alginate; ASA, alkali-soluble alginate; AASA, acid - alkali-soluble alginate.

Table 2. Uronate composition, M/G ratio and molecular weight of alginate from sea mustard

Sampled Collected Extraction Content Uronate composition (g/100 g alginate) Molec%ltar
. welg
algae month method (% on dry basi) Mot MM GG M /G ratio (kDa)
Sea tangle WSA? 39 142 623 235 227 4478
(Laminaria Mar. '92 ASA 103 138 588 274 192 4,595
japonica) AASA 142 138 609 253 211 4,522
WSA 4.5 140 624 236 227 4,643
Apr. '92 ASA 113 140 584 276 1.89 4724
AASA 158 138 608 254 2.10 4,698
WSA 43 144 629 227 234 4,702
Mar. '93 ASA 116 142 593 265 198 4832
AASA 159 138 613 249 214 4775
WSA 43 139 640 221 244 4,759
Feb. '93 ASA 119 142 601 257 2.05 4,952
AASA 162 142 624 234 227 4,815
WSA 47 140 631 229 234 4,801
Mar. 93 ASA 12.1 142 597 261 201 4,850
AASA 16.8 144 612 244 217 4,830

2 refer to the footnote of Table 1.
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Table 3. Uronate composition, M/G ratio and molecular weight of alginate from gulf weed

Uronate composition (g/100 g alginate) Molecular

Sampled Collected Extraction Content weight
algae month method (% on dry basis) por MM GG M /G ratio (kDa)
Gulf weed WSA? 6.1 162 672 166 3.05 3,001
(Sargassum Oct. '92 ASA 10.2 164 650 186 2.73 3,042
fulvellum) AASA 163 166 657 177 2.85 3,035
WSA 68 158 686 156 3.26 3122

Nov. '92 ASA 10.8 162 651 187 2.73 3,141

AASA 176 164 663 173 292 3135

WSA 6.7 160 683 157 322 3,127

Dec. '92 ASA 114 164 652 184 2.76 3175

AASA 181 164 665 171 295 3,168

WSA 6.5 164 683 153 3.26 3,158

Jan. '93 ASA 11.7 164 666 170 2.97 3,209

AASA 182 162 672 166 3.04 3,204

WSA 6.5 162 701 137 359 3,185

Feb. '93 ASA 12.0 160 693 147 341 3,221

AASA 185 164 695 141 348 3,201

2 refer to the footnote of Table 1.
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Table 4. Uronate composition, M/G ratio and molecular weight of alginate from seaweed fusiforme

Sampled Collected Extraction Content Uronate composition (g/100 g alginate) Molecx}xllar
algae month method (% on dry basis) MG! MM GG M/G ratio (ﬁi%a)
Seaweed WSA? 34 128 736 136 4.00 3,290
fusiforme Dec. '92 ASA 113 126 714 160 348 3,318
(Hizikia AASA 147 130 720 150 3.65 3,310

fusiforme)

WSA 37 129 739 133 408 3311
Jan. ’93 ASA 121 127 709 165 3.39 3,360
AASA 158 131 731 139 390 3,345
WSA 36 132 738 130 410 3,385
Feb 93 ASA 124 126 725 149 3.72 3411
AASA 16.0 134 731 135 3.96 3,402
WSA 34 128 741 131 4.13 3405
Mar. 93 ASA 129 132 735 133 4.03 3437
AASA 16.3 134 735 131 4.05 3,420
WSA 32 126 742 132 413 3411
Apr. 93 ASA 132 132 738 130 4.10 3,430
AASA 164 130 739 131 4.10 3421

2 refer to the footnote of Table 1.

Table 5. Uronate composition, M/G ratio and molecular weight of alginate by the parts of sea mustard

Sampled Collected Extraction Content Uronate composition (g/100 g alginate) MoleCLﬁlar
algae month method (% on dry basis) MG MM GG M/G ratio (lii%a)
Sea mustard WSA? 94 154 744 102 4.59 4,120
(Undaria Sporophyil ASA 12.1 158 544 298 1.65 4,130
pinnatifida) AASA 215 162 607 231 214 4127
WSA 87 154 726 120 4.08 4,130
Midrib ASA 12.4 160 553 287 1.72 4,144
AASA 211 160 605 235 2.17 4,136
WSA 78 156 694 150 339 4,045
Blade ASA 134 158 553 289 172 4,068
AASA 212 158 595 247 2.07 4,057

2 refer to the footnote of Table 1.
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