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Characteristics of Seaweed Salts Prepared with Seaweeds
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Physicochemical properties and mineral compostion of seaweed salts prepared by incineration and osmotic
dehydration methods were determined. As the incineration temperature increased, yied of seaweed sdlts, insoluble
solids, pH, alkalinity, and oxidation-reduction potential (ORP) decreased. Alkalinity of salt prepared with sea tangle
was higher than that of sea mustard. ORP decreased by incineration above 700°C, and was lower in salt with sea
tangle. As incineration temperature increased, amounts of K and Ca in seaweed salt increased, whereas that of Mg
decreased. Potassum and Ca contents of seaweed salt increased remarkably compared with those of common salt.
Potassum content of sea tangle salt was higher than that of sea mustard. As incineration time increased, yield of
seaweed sdlts, insoluble solid content, and pH decreased, whereas ORP of the salt increased. Potassum content of
seaweed salt with incineration time, while Ca and Na contents decreased after incineration of 8 and 4 hr, respectively.
Yield of seaweed salt by osmotic dehydration increased as immersion time in sea water increased. pH of salt from sea
mustard was higher than that of sea tangle. ORP of seaweed salt dried three times was —128.8 mV, significantly lower
than that of salt prepared by incineration method. As sea water immersion time increased, Mg content of seaweed salt
increased sgnificantly, while Ca content decreased. Potassum content of seaweed salt was higher in sea tangle salt. In
case of salt prepared by incineration of resduals, pH increased with immersion time but ORP decreased.

Key words. seaweed sdlt, incinerate and osmosis, mineral composition, ORP
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Table 1. Effect of incineration temperature on physicochemical characteristics of the seawater salts
Temp. Yield Insoluble Insoluble solid color H ORP Alkalinity
(°C) (9) solid (g) L a b p (mV) (0.IN HCI mL/g)
100 292 - - - - 9.29 115 0.89
550 207 0.92 93.63 0.32 2.05 7.52 2332 0.22
Sea 600 1.96 0.81 94.90 0.29 1.79 7.20 236.6 021
water 650 1.89 0.75 95.45 0.05 1.67 711 233.0 0.19
700 1.74 0.73 96.01 -0.05 159 6.93 232.6 0.18
750 1.66 0.72 96.88 -0.18 155 6.84 2025 0.16
800 1.48 0.67 97.98 -0.29 1.38 6.81 191.4 0.15
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Table 2. Effect of incineration temperature on physicochemical characteristics of the seaweed salts
Temp. Yield Insoluble Insoluble solid color H ORP Alkainity
(°C) (9) solid (g) L a b P (mv) (0.1IN HCI mL/g)
550 291 104 54.00 -0.53 1.95 8.45 238.7 0.38
600 2.88 1.02 50.26 -0.50 1.10 8.14 258.0 0.29
Sea 650 273 0.91 68.56 -0.23 0.97 7.62 267.0 0.26
mustard 700 2.63 0.85 73.56 011 0.71 751 294.6 021
750 254 0.84 76.86 043 0.52 7.30 289.3 0.18
800 248 0.78 7841 0.75 0.03 6.99 2785 0.12
550 3.09 105 51.97 -0.93 192 8.27 2305 0.39
600 2.89 1.02 58.59 -0.89 114 812 2435 0.31
Sea 650 281 0.93 61.10 -0.69 1.00 7.96 2820 0.31
tangle 700 2.69 0.88 67.17 -0.31 0.60 7.85 2844 0.26
750 255 0.82 7178 -0.25 0.57 7.67 238.0 0.23
800 251 0.79 76.33 -0.04 0.20 7.44 2023 0.20
Table 3. Effect of incineration temperature on mineral composition of the seawater salts (Unit: 1,000 ppm)
T(e'g;’ Ca Mg Na K Al Mn  Fe  Zn Cu Ni cr Pb Cd
100 226 6124 1945 189 - - 0.01 0.04 0.03 0.02 0.01 0.02 -
550 275 1119 2542 275 - - 0.01 0.04 0.03 0.01 0.01 0.03 -
600 311 1093 2622 285 - - 0.01 0.03 0.03 - 0.01 0.02 -
w%aizr 650 313 901 2633 287 - - 0.01 0.03 0.03 - 0.01 0.02 -
700 3.28 6.73 2722 30.3 - - 0.02 0.03 0.03 - - 0.02 -
750 401 631 2659 299 - - 0.02 0.03 0.01 - - 0.01 -
800 487 591 2582 26.3 - - 0.02 0.02 0.01 - - 0.01 -
Table 4. Effect of incineration temperature on mineral composition of the seaweed salts (Unit: 1,000 ppm)
ng;) Ca Mg Na K Al Mn Fe Zn Cu Ni cr Pb cd
550 871 3.46 251.7 54.2 - - 0.02 0.08 0.03 - - 0.02 -
600 8.96 2.58 248.7 49.7 - - 0.02 0.06 0.02 - - 0.03 -
Sea 650 9.04 219 247.3 63.6 - - 0.02 0.07 0.02 - - 0.03 -
mustard 700 9.47 0.85 2385 58.2 - - 0.01 0.04 0.01 - - 0.03 -
750 11.36 0.24 229.6 57.0 - - 0.01 0.04 0.01 - - 0.04 -
800 11.68 0.15 221.3 56.9 - - 0.01 0.02 0.02 0.01 - 0.02 -
550 863 455 2433 1217 - - - 0.06 0.04 - - 0.01 -
600 978 395 2494 1243 - - - 0.04 0.02 - - 0.03 -
Sea 650 1162 335 2453 1275 - - - 0.02 0.02 - - 0.03 -
tange 700 1232 099 2410 1187 - - - 0.03 0.01 - - 0.02 -
750 1236 034 2409 1127 - - 0.01 0.03 0.01 - - 0.03 -
800 1241 021 2389 1045 - - 0.01 0.01 0.03 0.01 - 0.03 -
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Table 5. Effect of incineration time on physicochemical characteristics of the seaweed salts

Incineration  Yield Insoluble Insoluble solid color H ORP Alkalinity
time (9) solid(g) L a b P (mV) (0.1IN HCI mL/g)

4 261 0.84 65.64 -1.14 243 8.29 108.1 0.28

6 2.49 0.83 68.40 -0.98 2.95 8.33 1153 0.25

mf;; q 8 247 0.79 72.78 -0.67 3.44 8.15 121.0 023
10 2.44 0.77 75.94 -0.64 354 7.76 1343 0.22

2.42 0.71 76.69 -045 402 7.68 149.0 021

4 266 0.72 54.33 -1.53 -0.98 845 97.0 031

6 2.60 0.68 54.34 -1.49 -0.44 8.40 106.3 0.27

. asnj‘e 243 0.66 57.36 -1.48 -0.15 821 1155 0.26
10 234 0.66 58.72 -1.42 0.34 801 124.1 0.24

12 227 061 60.34 -1.38 058 7.9 1295 023

YIncineration temperature: 700°C.

Table 6. Effect of incineration time on mineral composition of the seaweed salts

(Unit: 1,000 ppm)

Incineration

time Ca Mg Na K Al Mn Fe Zn Cu Ni Cr Pb Cd
4 966 039 2976 541 - - 0.01 0.02 0.02 0.02 0.01 0.02 -
6 969 031 2912 528 0.01 - 0.01 0.02 0.02 0.02 - 0.02 -
mlﬁgr d 1096 028 2928 547 0.01 - 0.01 0.01 0.02 0.02 0.01 0.02 -
10 1027 024 2936 583 0.01 - 0.01 0.01 0.02 0.02 0.01 0.02 -
929 023 2944 587 0.01 - 0.01 0.01 0.02 0.02 - 0.02 -
4 1001 048 3216 771 - - 0.01 0.01 - 0.02 - 0.02 -
6 1082 043 3148 76.1 0.01 - 0.02 - 0.01 0.02 0.01 0.02 -
tasnegilie 8 1143 036 3143 769 0.01 - 0.01 - 0.01 0.02 - 0.02 -
10 1091 037 3136 776 0.01 - 0.01 - - 0.03 - 0.02 -
12 9.76 035 3149 785 0.01 - 0.02 - 0.01 0.02 - - -

YIncineration temperature: 700°C.
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Table 7. Effect of seawater addition time on physicochemical
characteristics of the seaweed salts

Addition _ Yidd ORP  Alkdinity
time  (q) PH mv) (01NHT ML)
1 146 958 -1126 0.89
2 234 968 -1164 088
Sa 3 340 98  -1284 0.96
musard 4 471 873 -85 058
5 587 820  -715 046
6 781 800  -720 036
1 114 771 1076 105
2 230 783  -1255 085
S 3 325 762  -1288 0.84
tangle 4 417 6.93 -112.6 051
5 532 670  -931 041
6 633 653  -028 036

o3t tAmkE 700°ColA B]SHAA Alxd w2 Teble 83
ol 2ge] £ = B8 e A7sETE S
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2-43] 7P wgkod SR Role oL, aFe] &
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Table 8. Effect of seawater addition time on physicochemical characteristics of the remained seaweed salts

Addition Yidd Insoluble Insoluble solid color H ORP Alkalinity
time (9) solid (g) L a b P (mV) (0.1 N HCI mL/g)
1 0.63 0.42 55.84 -0.86 0.29 7.81 249.2 0.38
2 091 0.38 55.49 -0.85 0.39 7.96 280.7 035
Sea 3 113 0.49 55.53 -0.67 1.08 8.17 2733 0.30
mustard 4 1.29 054 55.19 -0.57 111 8.28 266.4 0.23
5 165 0.60 54.97 -0.45 226 849 261.9 0.19
6 1.66 0.61 54.07 -0.39 228 851 2595 0.18
1 053 042 62.87 -0.46 132 835 2286 036
2 0.60 039 61.31 -0.38 137 837 255.2 038
Sea 3 0.84 045 60.30 -0.35 208 853 2615 038
tangle 4 1.00 051 59.72 -0.34 218 859 262.3 035
5 122 058 55.34 -0.33 249 867 257.4 034
6 134 0.60 5301 -0.31 298 878 246.3 0.29

Table 9. Effect of seawater addition time on mineral composition of the seaweed salts

(Unit: 1,000 ppm)

Addition

time Ca Mg Na K Al Fe Zn Cu Ni Cr Pb Cd
1 574 3762 2156 155 - - 0.03 0.03 0.01 - 0.01 -
2 451 3847 2365 156 - 0.01 0.05 0.04 - - 0.01 -
Sea 3 448 4050 236.0 153 - 0.01 0.05 0.04 0.01 - 0.02 -
mustard 4 439 4331 2409 146 - - 0.05 0.05 0.01 - 0.03 -
5 335 4492 2299 145 - - 0.04 0.05 0.01 - 0.03 -
6 299 4466 2238 142 - - 0.03 0.04 0.01 - 0.04 -
1 5.36 36.65 2039 724 - 0.01 0.03 0.03 0.01 - 0.05 -
2 520 4835 2087 57.1 - 0.02 0.04 0.02 0.01 0.01 0.04 -
Sea 3 519 5235 2132 469 - -1 0.05 0.03 - - 0.04 -
tangle 4 509 5263 2151 350 - - 0.04 0.02 - - 0.03 -
5 44 5470 2182 324 - 0.01 0.04 0.02 - 0.01 0.03 -
6 407 54.51 219. 320 - 0.03 0.01 - - 0.02 -

Table 10. Effect of seawater addition time on mineral composition of the remained seaweed salts

(Unit: 1,000 ppm)

Addlion ca Mg Na K Al Fe zn o N o P cd

1 1021 328 2105 236 - - 004 008 o002 o001 o001 -

2 793 287 2887 244 - 002 - ; ; - - -

S 3 721 221 262 260 - . oM 002 - - o0 -
mutad 4 576 064 2960 219 - . 05 005 - - 02 -
5 566 053 2884 203 - . : ; : : ; .

6 559 042 2878 198 - . o2 00 - - o003 -

1 1376 427 2618 1378 - - 003 003 - - o -

2 1135 301 2735 1111 - 002 002 002 - - 006 -

Sa 3 1187 298 2855 %61 - 001 005 - - o001 - :
tange 4 1109 203 2861 749 - 00l 005 004 - - ool -
5 1062 158 2858 630 - - 00 o001 - - oo -

6 972 071 2852 557 - 001 002 001 - 001 003 -
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