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Optimization of Hot Water Extraction Conditions of Wando Sea Tangle
(Laminaria japonica) for Development of Natural Salt Enhancer

Hyo Ju Kim and Eun Ju Yang

Jeonnam Bioindustry Foundation, Food Research Center

ABSTRACT In recent decades, health concerns related to sodium intake have caused an increased demand for salt
or sodium-reduced foods. Umami substance can enhance taste sensitivity to NaCl and may offer a unique approach
to replace and reduce the sodium content in foods. In this study, hot water extraction conditions of Wando sea tangle
with high umami taste were investigated. Wando sea tangle harvested in June was selected for hot water extraction
based on its free amino acids composition. The quality properties of sea tangle extract were investigated at various
extraction temperatures (60°C, 80°C, and 100°C) and times (1 h, 2 h, and 3 h). Sea tangle extracts at the extraction
temperature of 100°C contained the highest soluble solids (35.47% ~36.93%), and crude protein (3.75% ~4.00%).
Viscosities of sea tangle extracts decreased with increasing extraction temperature. Umami amino acids (glutamic acid
and aspartic acid) and sensory characteristics were best at extraction conditions of 100°C for 2 h. Saltiness enhancement
of sea tangle extract powder was determined. Saltiness intensities of NaCl solution after adding 1% sea tangle extract
powder were enhanced (1.84 ~4.25-fold). At the same saltiness intensity, sodium contents of NaCl solution with 1%
sea tangle extract powder were 12.24~24.33% lower than that of NaCl solution. These results suggest that it is possible
to reduce sodium in foods with sea tangle extract as a natural salt enhancer without lowering overall taste intensity.
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Table 1. Proximate compositions of Wando sea tangle at different harvest month

Harvest month  Moisture (%) Ash (%) Crude protein (%) Crude fat (%) Carbohydrate (%) Calorie (kcal)
May 6.94+0.22*"  25.49+0.02° 10.13+0.41° 0.82+0.09° 56.63+0.58° 274.34+4.24°
June 6.51+0.16° 19.38+0.48" 10.19+0.07° 1.070.04* 62.84+0.60" 301.82+4.40"
July 5.82+0.04° 16.00+0.52° 9.14+0.25" 0.96+0.00° 68.09+0.30° 317.47+4.28"

YValues are meantSD (n=3).

?Means with the same letter in a column are not significantly different by Duncan's multiple range test (P<0.05).
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Table 2. Free amino acid compositions of Wando sea tangle at different harvest month

HEaF - F25

Free amino acid (mg%)

Harvest month

May

June

July

Glutamic acid
Aspartic acid

3,885.47+148.44°2

1,666.04+65.65°

4,827.374211.77°
3,148.55+257.14°

3,673.44+346.79°
1,357.02+183.46"

Asparagine 48.79+5.10° 82.86+3.71° 61.78+6.17"°
Serine 22.2840.76° 43.33+1.96" 22.29+1.93
Glutamine 52.70+3.58" 70.54+3.10° 46.41£1.14°
Histidine 0.000.00 0.00+0.00 0.00+0.00
Glycine 7.230.42° 7.27+1.84° 6.07+0.06"
Threonine 10.27+1.02° 12.39+2.17° 8.83+0.08"
Arginine 108.94+5.90° 115.14+4.12° 85.1144.67°
Alanine 0.000.00 0.00+0.00 0.00+0.00
Taurin 0.000.00 0.00+0.00 0.00+0.00
GABA 0.000.00 0.00+0.00 0.00+0.00
Tyrosine 8.26+0.47" 8.19+0.13" 7.27+0.25°
Valine 23.46+0.62" 18.87+0.56° 20.02+0.77°
Methionine 0.000.00 0.00+0.00 0.00+0.00
Norvaline 0.00+0.00 0.00+0.00 0.00+0.00
Tryptophan 0.00-+0.00 0.00=0.00 0.00-0.00
Phenylalanine 9.65+1.56° 16.10+£0.20° 12.86+0.37°
Isoleucine 6.90+0.96" 5.01=0.08" 6.32+0.41°
Leucine 9.14+0.28" 6.07+0.21° 7.62+0.69°
Lysine 0.000.00 0.00+0.00 0.00+0.00
Hydroxy proline 0.00+0.00 0.00=0.00 0.00-0.00
Sarcosine 0.00+0.00 0.00+0.00 0.00+0.00
Proline 59.10+32.95° 52.95+26.32° 47.06+11.32°
Cystine 0.000.00 0.00+0.00 0.00+0.00
Total 5,918.22+173.21° 8,414.63+451.86" 5,362.10+533.43"

YValues are meantSD (n=3).

?Means with the same letter in a row are not significantly different by Duncan's multiple range test (P<0.05).

Table 3. Quality characteristics of sea tangle extracts by extraction temperature and time
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Temperature (°C) Time (h) Supernatant rate (%) Solid yield (%)  Brix (%) Crude protein yield (%) Viscosity (cP)
1 67.77£1.112 29.45+0.45° 3.30+0.00° 2.61£0.028 1.49+0.00'
60 2 68.89+0.22¢ 29.66+0.09° 3.40+0.00° 3.1840.02°" 4.56+0.01°
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1)Values are meantSD (n=3).

?Means with the same letter in a column are not significantly different by Duncan's multiple range test (P<0.05).
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Table 4. Glutamic acid and aspartic acid contents of sea tangle
extracts by extraction time at 100°C

Extraction time (h)

Content %
ontents (mg%) ] 5 3

Glutamic acid ~ 252.77+6.557? 275.33+1.61" 267.994+3.07°
Aspartic acid ~ 105.75+5.67°  121.18+0.98" 117.09+1.31°

YValues are mean+SD (n=3).
?Means with the same letter in a row are not significantly differ-
ent by Duncan's multiple range test (P<0.05).
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Overall acceptability

Fig. 1. Sensory evaluation of sea tangle extracts by extraction
time at 100°C. Sea tangle extracts were evaluated with seven
score scale test. Score 7 is extremely good. Values are mean
(n=12). Means with the same letter in a item axis are not sig-
nificantly different by Duncan's multiple range test (P<0.05).
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Fig. 2. Saltiness enhancement effect of sea tangle extract pow-
der. Sea tangle was extracted at 100°C for 2 h and then freeze
dried. Reference (O0) was NaCl solution and sample (m) was pre-
pared with 1% sea tangle extract powder in NaCl solution.
Values are meantSD (n=12).

Table 5. Sodium reduction effect of sea tangle extract powder

Sodium contents Sodium
(mg%) reduction
Sample NaCl” rate (%)

Saltiness

Sample intensity

SEP" 1%+NaCl 0.31%  4.25
SEP 1%+NaCl 0.47%  10.08
SEP 1%+NaCl 0.63%  16.58

152.14 17336 1224
215.18 265.24 18.87
27822 367.68 24.33

Sea tangle extract powder.
?Sodium contents of NaCl at same saltiness intensity of sample.
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