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Abstract

In an attempt to develop functional salts having beneficial health effects, we experimentally prepared three

functional salts by fortification with soluble seaweed minerals (Hizikia mineral salt, HMS), fucoidan (fucoidan salt, FS) and

laver extracts (laver salt,

functionalities, such as pH, color,

mineral composition,

LS). To characterize the functional salts, their physicochemical properties and in vitro
solubility, oxidation-reduction potential,

sensory properties,

angiotesin converting enzyme (ACE) inhibitory activity, and bile acid binding capacity were investigated. The functional
salts revealed slightly lower NaCl concentrations, but showed a variety of pH values compared with conventional table
salt. The pH values of HMS, FS, and LS were 11.3, 6.8, and 6.5, respectively. The oxidation-reduction potentials (ORP)
of the functional salts varied from —229 mV to 38 mV, significantly lower than refined salt. The functional salts were
significantly darker in color than refined salt, and the mineral composition of HMS was considerably enriched compared
to refined salt, particularly in potassium ion. As a result of the sensory evaluation, FS and LS were comparatively palatable
in saltiness, pungency, bitterness, and overall acceptance compared with refined salt. It was also found that one functional
salt had ACE inhibitory activity (54.8% in LS) and another had bile acid binding capacity (80.7% in FS).
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Fig 1. Chemical composition of crude fucoidan and laver
hydrolysate (% dry basis).
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Fig 2. Sugar composition of fucoidan and laver hydrolysate (%
dry basis).
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Table 1. Quality characteristics of functional seaweed salts
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Samples Control"” Hizikia mineral salt Fucoidan salt Laver salt
Moisture (%) 0.03£0.01 0.3+0.03 23+£0.15 1.8+£0.09
pH 8.24 £ 0.02 11.34+0.04 6.88+0.01 6.53+0.02
NaCl (%) 99.0+ 1.4 92.5+2.1 975+ 1.5 96.3+0.9
ORP (mV) 175:% 12,1 -229+9.8 13+ 0.6 38+1.1

L 98.0+ 0.05 91.6 +0.02 86.62 +0.01 82.22+0.07
Color a 0.21 + 0.06 0.42+0.03 -0.21+0.01 0.11+0.06
b 1.14 £ 0.04 7.45+0.02 5.59+0.02 443+0.01

DRefined salt.



SESERAL RS

Table 2. Mineral composition of functional seaweed salts (%)
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Samples Na Mg Ca
Control" 39.1+0.91 2.21+0.06 0.14+0.01 0.21+0.01
Hizikia mineral salt 22.0+0.64 21.0+£0.02 1.30+0.00 0.71+£0.02
Fucoidan salt 38.3+0.36 2.52+0.04 0.11+0.01 0.24 +0.00
Laver salt 39.5£0.76 1.83 +0.07 0.42+0.02 0.13+£0.01
YRefined salt.
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Table 3. Solubility of functional seaweed salts

Samples Solubility (g/100 mL)
Control" 359+ 1.44
Hizikia mineral salt 329+ 1.38
Fucoidan salt 35.7+2.53
Laver salt 352+0.97
"Refined salt.

Table 4. Sensory characteristics of functional seaweed salts
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Fig 3. ACE inhibitory activities of functional seaweed salts.
*Control: Refined salt, Sample concentration: 1%.

Sensory characteristics

Samples
Saltiness Color Pungency Bitterness Overall acceptance
Control" 3.54 +0.52%2 4.90+ 0.23° 3.62+0.31° 3.50+0.11% 3.62+0.13*
Hizikia mineral salt 2.60+0.17° 4.10£0.28° 2.90+0.30° 3.10+0.16° 230+0.16°
Fucoidan salt 3.90+0.12% 3.81£0.11% 4.00+0.31° 424+0.23° 4.02+0.21°
Laver salt 422+0.14° 4,03 =081 4.30+0.20° 4.14+0.12° 443 +0.14*

Values are mean =+ SD.
YRefined salt.

PMeans with different letters within a row are significantly different from each other determined by Duncan’s multiple range test. o = 0.05.
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Table 5. Bile acid binding capacities of functional seaweed salts

=2 E 8] %] A 39 A A 2 & (2007)

Bile acids binding capacities (%)

Sample salts : == - —
Taurocholic acid Cholic acid Deoxycholic acid Glycocholic acid
Control" - - - -
Hizikia mineral salt - - - -
Fucoidan salt 80.7+14.0 76.2+£15.9 56.4+8.9 54.1+13.1
Laver salt 6.8+2.7 63+29 48+1.8 432+19
URefined salt.

ety &g AFE 28 dARI=
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