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Development of Combined Method for Extraction of Sea Tangle
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Abstract

Development for extraction method of sea tangle was investigated with addition of sucrose, NaCl,
EDTA-2Na, SHMP, and hydrolysis with commercial polysaccharide hydrolyzing enzymes. The total
solids and protein yields were significantly increased by enzymatic hydrolysis or addition of NaCl
and EDTA-2Na during boiling. The extract prepared by enzymatic hydrolysis followed by 2 hrs of
boiling in 1.5% NaCl solution was significantly improved in solids and protein yield from 24.1% and
13.9% of 2 hrs of water boiling to 44.6% and 32.2%, respectively. The combined method increased
the amino-nitrogen content but reduced the turbidity and viscosity. Extracts with a high intensity
of total and seaweed-like taste as revealed by sensory evalution were obtained by combined method.
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Table 1. Changes in solid yield and protein yield of
sea tangle extract during enzymatic hydrolysis at 50
°C

Hydrolysis time (hr)
05 10 20 30 40

Solid yield Celluclast 147 229 256 262 253
(%) Viscozyme 168 259 282 294 29.7
Visco-Cellu 279 332 34.1 347 341
Ultrazyme 74 138 171 203 215
Protein yield Celluclast 76 128 166 174 183
(%) Viscozyme 95 145 189 176 204
Visco-Cellu 197 199 214 218 227
Ultrazyme 63 83 118 143 1556

Properties Enzyme
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Fig. 1. Changes in solid concentration of supernatant
obtained after centrifugation during enzymatic hydroly-
sis with a concentration of 0.1% at 50°C

O—C; Celluclast, A—24; Viscozyme, <—3%; Visco+ Ce-
llu, O—3; Ultrazyme

Table 2. Changes in turbidity, viscosity and amino nit-
rogen of sea tangle extract during enzymatic hydrolysis
at 50°C

Hydrolysis time (hours)
05 10 20 30 40

Turbidity Celluclast  0.14 069 256 271 294
(OD) Viscozyme 020 064 194 260 283
Visco-Cellu 124 133 141 140 146
Ultrazyme 0.15 041 044 031 054

Properties Enzyme

Viscosity ~ Celluclast ~ 0.056 0.058 0.060 0.059 0.062
(Pa-s) Viscozyme  0.040 0.053 0.054 0.048 0.047

Visco-Cellu  0.072 0.075 0.075 0.074 0.076

Ultrazyme  0.036 0.036 0.039 0.044 0.046
Amino Celluclast 239 278 275 281 299
nitrogen  Viscozyme 238 284 285 328 300
(ppm) Visco-Cellu 259 290 292 319 325

Ultrazyme 224 247 258 279 286
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Fig. 2. Changes in the amount of centrifuged superna-
tant of the sea tangle slurry as affected by enzymatic
hydrolysis at 50°C

O—; Celluclast, A—~; Viscozyme, x—x; Visco+ Ce-
llu, J-~0J; Ultrazyme

Table 3. Changes in solid yield and protein yield of
sea tangle extracts as affected by concentration of sugar
and salts added after extracion at 100°C for 2
hours

Sugar or  Sugar or Salt concentration (%)
Properties

Salts 05 10 15 20 25 30
Solid yield NaCl 350 376 403 429 456 445
(%) Sucrose 334 350 382 408 408 398

EDTA-2Na 533 562 594 62.0 63.1 618

SHMP 30.2 334 350 345 — -
Protein NaCl 19.6 21.7 224 245 256 263
yield Sucrose 182 20.3 228 240 246 250

(%) EDTA-2Na 186 22.1 229 233 232 231
SHMP 171 183 217 226 — —
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Fig. 3. Changes in solid concentration of centrifuged
supernatant of the sea tangle slurry as affected by con-
centration of sugar and salts added after extraction at
100°C for 2 hours
O—<; NaCl, o—4; Sucrose, ¥—%; EDTA-2Na, _—;
SHMP
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Fig. 4. Changes in the amount of centrifuged superna-
tant of the sea tangle slurry as affected by concentra-
tion of sugar and saits added after extraction at 100°C
for 2 hours
&<y NaCl, A—24; Sucrose, ¥—; EDTA-2Na, O—0;
SHMP
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Table 4. Changes in turbidity, viscosity and amino nit-
rogen of sea tangle extracts as affected by concentra-
tion of sugar and salts added after extraction at 100°C
for 2 hours

. Sugar or  Sugar or Salt concentration (%)
Properties
Salts 05 10 15 20 25 30

Turbidity NaCl 1656 173 186 18 198 211
(OD) Sucrose 220 236 244 245 251 277
EDTA-2Nal78 187 195 223 236 242
SHMP 187 187 192 201 - -
Viscosity NaCl 0083 0.088 0093 0.103 0124 0.148
(Pas) Sucrose  0.070 0071 0070 0.080 0.087 0.104
EDTA-2Na0.029 0024 0024 0.024 0024 0.024
SHMP 0142 0203 0222 0251 — -

Amino NaCl 167 188 208 262 279 310
nitrogen Sucrose 158 154 157 178 252 256
(ppm) EDTA-Na 274 249 283 292 312 324

SHMP 262 278 294 298 — -
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Table 5. Comparison of solid yield and several characteristics of sea tangle extracts prepared by combined method
of enzymatic hydrolysis with mixed enzyme* and NaCl or sucrose addition

Solid yield  Solid concen- Supernatant Viscosity Absorbance Protein  Amino-N

(%) tration (%) (%) (Pa-s) (at 600 nm) yield(%) (ppm)
Control 24.1 6.6 34.0 0.094 1.04 13.9 328
NaCl(1.5%) 446 7.7 54.0 0.087 041 322 308
Sucrose(2%) 422 6.9 57.0 0.084 0.58 30.7 301

*The mixed enzyme was Viscozyme and Celluclast (1:1, V/V)
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Fig. 5. The conparison of QDA profiles of sea tangle

extracts prepared by enzymatic hydrolysis with Visco-
Cellu mixed enzyme and NaCl or sucrose addition
(---): control, (—): Enz-NaCl, (---): Enz-Suc
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