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Development of Combined Methods for Effective Extraction of Sea Mustard
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Department of Food science, Sejong University

Abstract

In order to develop an effective extraction method of sea mustard, five different methods of boiling
in 0.5% NaEDTA(A), in 0.1 N HCIB), in 05% Na,EDTA and 0.1 N HCIC) and hydrolysis with
two different polysaccharides-hydrolyzing enzymes of Celtuclast(method D) and Ultrazyme(method E)
prior to boiling in 0.5% Na,EDTA and 0.1 N HCl were studied. The highest yields of solids(63.14%)
and protein(26.39%) from the ext-act were obtained by method D. The concentration of amino-N
was significantly improved by method C(870 ppm) followed by method D(770 ppm), B(570 ppm) and
A(480 ppm) compared to the control(270 ppm). Total free amino acids, mainly alanine, glutamic, and
aspartic acids, were greatly increased by methods of A(8.88 mg%), D(4.14 mg%) and E(4.18 mg%)
which were 2.5~5.1 times higher than those in control(1.71 mg%). The sensory characteristics showed
that extract D was significantly low in intensity of fishy odor and high in seaweed taste. Therefore,
method D was suggested as the =ffective extraction method.
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Fig. 1. Schematic diagram for preparation of the aqueous extract by different methods using with enzymatic hydrol-
ysis, boiling and addition of 0.5% Na,EDTA or 0.1 N HCI
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Table 1. Comparison of the characteristics of sea mustard extracts prepared by enzymatic hydrolysis followed
by boiling for 2 hours with addition of 0.1 N HCI or 0.5% Na,EDTA

0.5% Na;EDTA

0.1 N HCI

Characteristics

Visco.V Cellu.
Supernatant(%) 88.46 90.00
Solid concentration(%) 4.54 4.54
Solid yield(%) 58.24 59.26
Protein concentration(%) 0.13 0.18
Protein yield(%) 12.13 12.34
Turbidity(O.D) 0.1 0.10
Viscosity(cps) 12 12

Ultra. Visco. Cellu. Ultra.
90.80 70.00 73. 08 71.54
4.27 4.36 4.36 4.36
58.58 44.26 46.21 45.23
0.13 0.30 0.32 0.30
8.99 16.70 17.06 16.34
0.10 0.15 0.19 0.32
12 36 36 32

Wis, Cellu and Ultra refer to Viscozyme, Celluclast and Ultrazyme.
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Table 2. Comparison of the characteristics of sea mustard extracts prepared by different extraction methods”

Solid Protein Viscosity Turbidity
Methods Supernatant(%) concentration(%) concentration(%) (cps) 0D
(\1e1d 7e) (yleld %)
Control 50.00 3.20(23.20) 0.13( 4.87) 450 0.22
A 76.54 3.80(38.52) 0.32(18.40) 16 0.05
B 85.39 3.65(49.53) 0.18(11.70) 6 0.01
C 83.85 4.36(55.02) 0.36(23.11) 10 0.11
D 88.85 4.90(63.14) 0.39(26.39) 12 0.14
E 88.85 4.90(63.14) 0.34(23.01) 12 0.16

UControl: Boiling for 2 hours; method A: Boiling for 2 hours with addition of 0.5% Na;EDTA; method B: Boiling
for 2 hours with addition of 0.1 N HCl; method C: Boiling for 2 hours with addition of 0.5% Na;EDTA and 0.1 N
HCl; method D: Enzymatic hydrolysis with celluclast followed by boiling for 2 hours with addition of 0.1 N HCl and
0.5% Na,EDTA, and; method E: Enzymatic hydrolysis with ultrazyme followed by boiling for 2 hours with addition
of 0.1 N HC| and 0.5% Na,EDTA.

Table 3. Comparison of total amount and concentration of amino-nitrogen of sea mustard extracts prepared by
different extraction methods"

) Methods
Amino-nitrogen — .
Powder Control A B C D E
Concentration(ppm) 270 480 570 870 770 610
Total amount(mg)® 21.8 17.6 47.8 63.3 94.8 88.9 70.5

"Methods of A, B, C, D and E refer to Fig. 1.
YTotal of amino-nitrogen is expressed as mg extracted from 10g sea mustard.
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Table 4. Comparison of free amino acid of sea mustard extracts prepared by different extraction methods"

(mg%)
. ) Sea mustard Methods
Amino acid E— :
powder Control A B C D E
Aspartic acid 35.75(11.46)” 0.44( £.91) 0.84( 9.49) 1.67(41.49) 1.96(58.18) 1.55(37.49) 1.38(33.09)
Glutamic acid 43.94(14.09) 0.09( £.39) 1.48(16.63) 0.73(18.04) 0.53(15.86) 0.80(19.37) 0.80(19.15)
Serine 17.14( 5.50) 0.08( 4.75) 0.40( 4.52) 0.11( 2.79) 0.11¢ 3.21) 0.11¢ 2.71) 0.19( 4.61)
Histidine - - - - B -
Glycine 25.13( 8.06) 0.51( 5.69) 0.11( 2.61) 0.09( 2.61) 0.11( 2.54) 0.11( 2.51)
Threonine 24.71( 7.92) 0.11¢( 54‘3) 0.43( 4.86) 0.13( 3.13) 0.15( 4.54) 0.17( 4.18) 0.23( 5.45)
Arginine 22.24( 7.13) 0.52( 5.88) 0.07( 1.79) 0.07( 2.08) 0.08( 1.98) 0.11( 2.70)
Alanine 25.65( 8.22) 0.94(55.10) 1.70(19.15) 1.17(29.03) 0.82(24.21) 1.16(28.01) 1.18(28.11)
Tyrosine 11.02( 3.53) — 0.46( 5.21) - - —~ -
Methionine 10.93( 3.50) - 0.36( 4.10) - - - =
Valine 13.90( 4.46) 0.04( 2.40) 0.45( 5.07) 0.04( 1.22) 0.05( 1.14) 0.04( 0.98)
Tryptophan - - 041( 4.67) - :
Phenylalanine 18.12( 5.81) - 0.42( 4.78) - 0.05( 1.54) 0.05( 1.26) 0.08( 1.87)
Isoleucine 10.60( 3.40) - 043( 4.87) - - - -
Leucine 28.70( 9.20) - 0.42( 4.70) 0.05( 1.12) 0.05( 1.49) 0.06( 1.33) 0.06( 1.53)
Lysine 24.12( 7.73) — 0.33( 3.75) - — — -
Total 311.93(100) 1.71(130) 8.88(100) 4.02(100) 3.37(100) 4.14(100) 4.18(100)
UMethods of A, B, C, D and E refer to Table 1.
“Values in parentheses are % total amino acids
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Table 5. Comparison of odor, taste, and brown color of sea mustard extracts prepared by different extraction
methods”

Sensory? Methods

description A B C D E F-value
Total intensity 5.50 5.50 517 4.73 5.03 2.16
Seaweed odor 4.77 5.50 5.03 467 4.87 1.78

Odor Savory odor 3.57 3.83 4.13 413 4.27 1.92
Fishy odor 5.60° 5.13* 467" 433 467 6.05%**
Oily odor 5.20° 5.00° 4.80% 393 4.30™ 4.87*
Total intensity 4.93 467 4.70 4.87 493 0.26
Seaweed taste 4.63 4.73 5.13 497 4.67 0.75

Taste  Savory taste 3.40 413 3.90 3.73 4.03 1.86
Oily taste 4,67 337 357 327 317 4.68*
Thick taste 343 3.07 290 2.90 293 0.85

Brown color 163 2.60" 3.77 427 377 22.94%%*

Acceptability 117 82¢ 77 74% 83

PMethods of A, B, C. D, and E refer to Table 1.

4~“Mean scores within row by the same letter are not significantly different at the 5% level.
*Significant at P<0.05, **Significant at P<0.01, ***Significant at P<0.001

®0dor, taste and color intensity rated on an 7-point scale
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