J. Korean Fish. Soc. 30(2), 291~296, 1997

4], 30(2), 291~296, 1997

OA 5 a x 2N
Hdrae " 4 FExU
eI

Dietary Fiber Contents of Marine Algae and Extraction
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The dietary fiber contents of seaweeds including brown algae (Undaria pinnatifida, Laminaria japonica, Hizikia
fusiforme), red algae ( Gelidium amansii, Gracilaria verrucosa% and green algae (Ulva lactuca) and the extraction

condition of the fiber was investigated.

The dietary fiber contents of Undaria pinnatifida, Laminaria japonica, Hizikia fusiforme, Gelidium amansii,
Gracilaria verrucosa and Ulva lactuca were 47.2%, 50.7, 42.6%, 48.8%, 44.5% and 40.0%, respectively. It was
effective to extract soluble dietary fiber with sodium salts such as disodium carbonate and disodium EDTA in
brown algae. In red algae, it was effective to extract soluble dietary fibre with disodium EDTA. Also, the
extraction time and temperature affected the yields of dietary fiber.
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1. X =

B Agd AL dz2Fe UM AagE ug
(Undaria pinnatifida), NP (Laminaria japonica), %
(Hizikia fusiforme), 53 (Ulva lactuca), 3274 (Ge-
lidium amansi)T 7t FFA4E EiARA F2
F435en, RAH7) (Gracilaria verrucosa)= 2%
(54 oA 3o Agsg.

2. Agad

(1) Aol At §F

S Aol Qs g vy, gA"L 3% 6
F9 AxFol FHE 2ol dFY FLE Lahaye (1991)
o] & o] 83 A

(2) Holdfie 2

F71 AR (34, 94, 9% (NaCOs, NaEDTA,
NaOH), &4 (13 % EBFEA, Novo Alkalase, Novo
Neutrase, Novo Viscozyme) & FEEZ F7}slo] o)A
Fao 32586 ZARYLY, 3225 2 3247
< 29 9e 49 32448 289 282 F
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$Z7Me 28 mARIFY FRE Holdfy

& ZAHE 23 (Table 1), 2 Aol 449 4% Al
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%, HA 7] 445%, % 426% 123 B 400% Ak
a3 784 Heldfe wdel 349% 2 N B
o, Alw}l 328%, $E7HALEl 326%, % 292%, HAE
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22488 45 2 2% (Table 2), 0129 A% 712~
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Table 1. Dietary fiber contents of seaweeds
Fi %)*

Seaweed tber (%)

Soluble Insoluble Total
Undana pinnatifida 349 123 47.2
Laminaria japonica 328 179 50.7
Hizikia fusiforme 29.2 134 426
Ulva lactuca 26.5 135 40.0
Gellidium amansii 326 162 488
Gracilaria_verrucosa 28.7 158 4.5

* fiber contents (%) are based on dry weight.

3393%, THAIohE 734~1887%, £ 572~2656%, 3

T 1155~1749%, $-Z7HIEl € 692~13.98%, HLAI e
71E 631~3842% & JEIETH Na.EDTAE T=¥E A
s | 7 Aoldfrel FE25EL WYY B¢
7.12~3181%, GAulE 7.34~2686%, & 7.15~16.58
%, Bee 11.34~17.76%, $Z7H 1€ 14.32~3899%,
BAHINE 7.64~3745% 2 VERTE (Table 3). 448
UEES sEHE AYAS o /A Holdwe F
582 09 A 712~2382%, tHAnLE 7.34~15.
36%, T2 830~14.92%, B 8.09~1846%, X 7HA}
2 393~14.32%, LAIH 7] 094~764% 2 Ve
(Table 4). o181 & A#E 18] & o, n]d9] Ho]dH
F2de 15%9 BAHGEEF &9, == 20%9 Na
EDTAZF 2339 Aoz dehgd. dAlntle 10%9
NaEDTA, %2 20%9 BHUEE, $ 27 e BA

Table 2. Yields of soluble dietary fiber according to Na,CO; concentration (100C, 1 hr)

Na,CO; concentration (%)

Seaweed

0.0 05 1.0 15 20
Undaria pinnatifida 7.12* 19.07 18.75 3393 32.32
Laminaria japonica 7.34 18.87 11.76 1151 9.25
Hizikia fusiforme 8.30 5.72 6.23 8.60 26.56
Ulva lactuca 13.62 1155 11.66 1721 1749
Gellidium amansii 14.32 6.92 7.34 1431 13.98
Gracilaria verrucosa 7.64 6.31 8.01 21 30 3842

* Yields (%) are based on dry weight.

Table 3. Yields of soluble dietary fiber according to Na.EDTA concentration (100C, 1 hr)

Na:EDTA concentration (%)

Seaweed

0.0 0.5 10 15 20
Undaria pinnatifida 7.12% 797 24.64 26.88 31.81
Laminaria japonica 7.34 13.85 26.86 21.35 1241
Hizikia fusiforme 830 7.15 13.10 11.72 16.58
Ulva lactuca 13.62 11.34 11.89 14.04 17.76
Gellidium amansii 14.32 24.63 3443 32.98 3899
Gracilania verrucosa 7.64 26.70 30.90 33.06 3745

* Yields (%) are based on dry weight.
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Table 4. Yields of soluble dietary fiber according to NaOH concentration (100C, 1 hr)

NaOH concentration (%)

Seaweed

0.0 05 1.0 15 20
Undaria pinnatifida 7.12* 23.82 22.96 21.15 1753
Laminaria japonica 7.34 9.95 1361 15.36 14.20
Hizikia fusiforme 8.30 9.27 13.27 1492 13.87
Ulva lactuca 1362 809 9.77 16.69 18.46
Gellidium amansii 14.32 393 7.18 845 8.37
Gracilaria verrucosa 7.64 0.94 2.30 2.56 3.14

* Yields (%) are based on dry weight.

Table 5. Yields of soluble dietary fiber according to HCl concentration (100C, 1 hr)

HCl concentration (N)

Seaweed

00 005 10 02 04
Undaria pinnatifida 7.12* 484 323 2.35 185
Laminaria japonica 734 5.94 485 37 214
Hizikia fusiforme 8.30 6.93 6.00 372 288
Ulva lactuca 1362 5.87 432 401 201
Gellidium amansii 1433 12.74 597 2.06 180
Gracilaria_verrucosa 7.64 643 446 137 097

* Yields (%) are based on dry weight.

Table 6. Yields of soluble dietary fiber according to H.SO, concentration (100C, 1 hr)

H:S0, concentration (N)

Seaweed
0.0 0.05 10 02 04

Undaria pinnatifida 7.12¢ 2.90 522 119 1.89
Laminaria japonica 7.34 731 499 403 2.16
Hizikia fusiforme 8.30 7.94 481 2.16 378
Ulva lactuca 13.62 10.11 31 042 043
Gellidium amansii 14.33 641 473 0.77 2.01
Gracilaria verrucosa 7.64 4.57 6.93 0.21 2.09

* Yields (%) are based on dry weight.
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&% 48 2 27 (Table 5), 7199 24 185~7.12%,
GAle 214~734%, £& 288~830%, Felv 201~
1362%, $R7HEE 1.80~14.33%, A & 7]E 097~7.
64% 2 ettt 3aHe e Adsty 714 4
o dfe #&54EE A9 & 2 (Table 6), 1199 3
&+ 119~7.12%, A TlE 216~7.34%, £ 2.16~830
%, BE< 042~1362%, X7t € 0.77~1433%, A&
A7 021~764% 2 e ol2d AAS 49
E o, 4 25 #$4E Julske Ao AEA ¥e
A B} Holdfe &0 238 ¥A Jeiged 1

st} gRte s s B43 @ Aoz A4 2
7 FR7E S B e FAHEA Aol &
FWrE-s o kel ALAZ h-E E Ao 4ZE

=3

HHY BEHEAE sxd2 Astd /M4 A4
o 548 4 B F7 (Table 7), 199 44 3.
42~378%, At 2.63~4.15%, £& 8.18~8.72%, 3}
e 1530~1609%, S-Z7HHEE 1010~1040%, ZA]
#7e 1372~1421% 2 JEtoH, Viscozyme H&
F=EE AEASES W 718 Yol g -’;“%‘F%%
uge 724 523~554%, GAvE 2.04~311%, £& 9,
29~1167%, HYE 9.07~926%, +Z7HA el 816~8.
93%, AP 71E 1044~1381% 2 EFStTE (Table 8).
Alkalase 48 F=EZ HEFHS o 7HEA 2ol
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Table 7. Yields of soluble dietary fiber according to complex enzyme concentration (50C, 1 hr)

Enzyme concentration (%)

Seaweed
0.05 0.1 0.5 1.0
Undaria pinnatifida 342¢ 3.29 3.78 3.58
Laminaria japonica 2.63 2.69 3.08 415
Hizikta fusiforme 8.29 842 8.72 8.18
Ulva lactuca 15.30 1543 15.36 6.09
Gellidium amansii 1040 10.10 10.22 10.12
Gracilaria_verrucosa 13.72 13.86 14.21 14.01
* Yields (%) are based on dly weight.
Table 8. Yields of soluble dietary fiber according to Viscozyme concentration (45C, 1 hr)
Enzyme concentration (%)
Seaweed
0.05 0.1 0.5 1.0
Undaria pinnatifida 5.23* 533 543 5.54
Laminaria japonica 215 204 263 311
Hizibis fusiforme 9.29 931 11.06 1167
Uiva lactuca 9.21 9.11 9.07 9.26
Gellidium amansii 851 8.16 848 893
Gracilaria_verrucosa 10.44 10.57 12.59 13.81
* Yields (%) are based on dry weight.
Table 9. Yields of soluble dietary fiber according to alkalase concentration (60C, 1 hr)
Enzyme concentration { %)
Seaweed
0.05 0.1 0.5 1.0
Undaria pinnatifida 7.20* 721 747 8.90
Laminaria japonica 356 414 512 5.19
Hizikia fusiforme 6.53 6.67 6.36 6.89
Ulva lactuca 6.01 5.53 6.70 6.26
Gellidium amansii 831 7.95 711 7.20
Gracilaria verrucosa 3.88 3.26 3.71 3.87
* Yields (%) are based on dry weight.
Table 10. Yields of soluble dietary fiber according to neutrase concentration (45C, 1 hr)
Enzyme concentration (%)
Seaweed
0.05 0.1 0.5 10
Undaria pinnatifida 6.20* 821 1047 10.90
Laminaria japonica 1056 9.14 10.97 10.19
Hizikia fusiforme 11.74 11.80 12.11 11.62
Ulva lactuca 12.05 1359 13.76 13.82
Gellidium amansii 10.82 1059 10.38 1093
Gracilaria_verrucosa 8.17 8.26 8.71 8.87
* Yields (%) are based on dry weight.
9 #2582 v99 A 720~890%, AUl 3 05~1382%, 3% 7HA M= 10.38~1093%, A7)+ 8.
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Table 11. Yields of soluble dietary fiber according to extraction time (100C, D.W.)
Extraction time (hrs)

Seaweed

1 2 3 4.
Undaria pinnatifida 712* 841 11.02 15.52
Laminaria japonica 7.34 8.20 9.64 10.13
Hizikia fusiforme 8.30 8.55 9.87 9.63
Ulva lactuca 13.62 13.83 15.11 15.46
Gellidium amansii 14.33 2545 2642 2843
Gracilaria_verrucosa 7.64 15.52 19.65 2443

* Yields (%) are based on dry weight.

Table 12. Yields of soluble dietary fiber according to extraction temperature (1 hr, D.W.)

Extraction Temp (T)

Seaweed
70 80 90 100 105 110 115 120

Undaria pinnatifida 2.04* 2.56 3.00 712 1011 1475 17591 1804
Laminaria japonica 347 424 6.13 734 868 1142 1174 1643
Hizikia fusiforme 6.06 6.71 6.85 830 896 1189 1206 1531
Ulva lactuca 993 1212 1208 1362 1126 1477 1457 1870
Gellidium amansii 5.04 1616 2087 1433 3730 3848 9244 2047
Gracilaria verrucosa 8.95 1046 1177 764 4164 4211 2683 2051

* Yields (%) are based on dry weight.

2 712~1552%, Ao 734~1013%, B2 830~9. o BAYUEF, $ZAEYS A7 20%9 Na

87%, H = 1362~1546%, $E7HAEE 14.33~2843
%, A W7 7.64~2443% 2 JERT) (Table 11). 3
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o A% 204~18.04%, THAIPLE 347~1643%, 2 6.
06~15.31%, &€ 993~18.70%, $571Atels 5.04~
3848%, HAH7NE 895~4211% 2 e (Table
12). o1& A% E AHEY, 100CAA 2T Aol
FEL FEAT] AFE FEE0 B4 JEWoH,
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