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Preparation of Cellular Liquid from Brown Seaweeds
for Functional Tonic Products

Yeung-Joo Kang', Kun-Tae Ryu and Hyo-Sun Kim
Dept. of Food Science and Technology, Cheju National University, Cheju 690-756, Korea

Abstract

Cellular liquid was prepared through various physical processes(cryo-grinding, centrifugation,
and ultrafiltration) with fresh brown seaweeds, sea mustard(Undaria pinnatifida), seaweed fusi—
forme(Hizikia fusiforme) and sea tangle(Laminaria japonica). The liquid was analyzed for yield,
compositions, color and sensory assessment to develop a functional tonic product. Ultrafiltration(UF)
process after centrifugation resulted in the yield of 6.8-56.5% and this process was not effective
for sea tangle in terms of yield. UF processes effectively removed alginic acid, chlorophyll, and
carotenoids ; in addition, the process significantly decreased the polyphenol content. Major amino
acids of freeze dried powder from seaweed fusiforme and sea tangle were glutamic acid and aspartic
acid ; in contrast, those from sea mustard were alanine, aspartic acid and valine. Predominant cations
of freeze dried powder were K*, Na', Mg??, and Ca®’" ; major anions were C1~, SO#™, and NO;s .
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Fig. 1. Flow chart for cellular liquid preparations using fresh brown seaweeds.
*1 Hereafter, the samples were treated in cool-clean bench.
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Table 1. Yields of cellular liquid and freeze-dried powder as compared to against fresh brown seaweeds (%)

Sampl od Supernatant Filtrate of the supernatant

ample prepar after centrifugation UF 100K" UF 30K?
Liquefied(v/w) Sea mustard 48.0 40.4 39.2
Seaweed fusiforme 61.0 5.5 49.1
Sea tangle 16.0 76 6.8
Powdered(w/w)  Sea mustard 2.98 297 241
Seaweed fusiforme 433 4.03 4.09
Sea tangle 5.80 272 2.70

Numericals represent percentile to fresh brown seaweeds

PUltrafiltrate through 100K membrane

PUltrafiltrate through 30K membrane
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Table 2. Proximate compositions of cellular liquid and freeze-dried powder (%)
Sea mustard Seaweed fusiforme Sea tangle
Supernatant UF UF Supernatant UF UF Supermnatant UF UF
after after after
centrifugation  100K" 30K”  centrifugation 100K 30K  centrifugation 100K 30K

A B A B A B A

A B A B A B A B A B

Moisture 5 60 972 56

Ash 21 438 14 482 14 493
Crude protein 06 111 03 127 02 125
Lipid 01 16 00 16 060 10 01

974 57 949 39
30 578
05 87

93 36 93 42 943 55 93 53 99 54

29 597 29 602 14 285 14281 15 281
05 114 03 126 02 96 02 76 02 67
61 13 00 05 00 16 00 08 00 03

A : Cellular liquid, B : Freeze dried powder
12Refer to the footnote of Table 1

Table 3. Alginic acid and polyphenol contents of cellular liquid and freeze-dried powder

(dry basis, mg/g)

Sea mustard Seaweed fusiforme Sea tangle
Treatment
Alginic acid Polyphenoi  Alginic acid Polyphenol  Alginic acid Polyphenol
Fresh 343.78 535 305.95 32.39 31723 3.30
Supernatant after centrifugation 2701 3.36 50.17 9.85 25.60 1.74
UF 100K" 13.84 116 14.02 352 9.90 116
UF 30K? 1151 0.62 6.78 212 9.87 0.94

"?Refer to the footnote of Table 1
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Table 4. Pigment contents of cellular liquid
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(dry basis, mg/g)

Treatment Sea mustard Seaweed fusiforme Sea tangle
Chlorophyll Carotenoid Chlorophyll Carotenoid Chlorophyll Carotenoid
Fresh 11.40 3.90 6.75 599 851 5.79
Supernatant after centrifugation 0.72 1.31 0.57 0.36 0.04 0.01
UF 100K" 0.11 0.07 ND ND ND ND
UF 30K” ND ND ND ND ND ND

'PRefer to the footnote of Table 1
ND : Not detected
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Table 5. Amino acid contents in the freeze dried powder of cellular liquid

a0 AEe A% 22

ZHF AAZNY A=

(mg/100g sample, dry basis)

Sea mustard Seaweed fusiforme Sea tangle
Amino acid Supernatant Supernatant Supernatant
after UF 100K" UF 30K” after UF 100K UF 30K after UF 100K UF 30K
centrifugation centrifugation centrifugation
Asp 651.7 410.1 338.8 2,310.7 1,8300 1,670.1 3900.0 30400 27150
Thr 268.7 1309 120.1 158.8 1489 100.7 107.8 80.0 65.4
Ser 2579 70.3 68.6 132.1 152.0 99.4 974 64.2 53.3
Glu 1,270.9 318.4 935.0 2,390.7 21711 19833 5,520.0 45280 39900
Gly 3685 1378 916 200.0 150.2 41.0 73.4 435 278
Ala 7,530.6 5,010.1 4,438.1 699.5 831.0 9387 249.2 169.6 150.0
Cys - - - - - ~ 1186 109.6 94.8
Val 468.7 3425 3676 261.4 2198 2110 772 496 314
Met 2.0 8.1 45 321 497 422 276 165 99
Iso 211.3 1109 100.7 80.7 81.2 326 21.2 106 2.8
Leu 449.8 210.0 217.8 138.8 128.2 69.9 - - -
Tyr 889 487 35.2 108.1 40.0 194 - -
Phe 3456 3 67.8 211.4 91.3 55.3 634 376 152
His 7.0 4.3 1.5 31.0 29.7 29 156 6.7 3.2
Lys 3588 2779 2449 122.t 1104 827 62.8 408 183
Amm 180.0 139.6 1352 350.3 239.1 250.0 386 249 225
Arg 270.1 1499 170.7 799 90.0 195 394 18.1 6.9
Total 12,7305 7,944.8 7,3838.1 75885 6,4226 56248 1,0412.2 8,239.7 172063
'?Refer to the footnote of Table 1
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Table 6. Anion and cation contents in the freeze dried powder of cellular liquid

(mg/g, dry basis)

Sea mustard Seaweed fusiforme Sea tangle

Type of  Sypernatant Supernatant Supernatant

fon after UF 100K" UF 30K? after UF 100K UF 30K after ~ UF 100K UF 30K

centrifugation centrifugation centrifugation

K 180.63 191.62 223.95 198.86 182.90 254.70 24747 27623 24140
Na 68.13 73.86 69.40 27.95 48.42 43.10 37.45 39.25 39.27
Mg 11.87 13.21 12.61 6.91 831 9.19 7.20 718 7.09
Ca 0.90 1.185 1.37 145 1.60 1.88 091 0.89 1.19
Zn 0.032 0.023 0.022 0.026 0.0097 0.024 0.020 0.031 0.025
Fe 0.024 0.019 0.015 0.021 0.0019 0.025 0.034 0.016 0.019
Mn 0.0076 0.0097 0.0071 0.011 0.0104 0.0063 0.0099 0.0084 0012
Cu 0.0019 0.0018 0.001 0.0073 0.0013 0.004 0.0017 0.0041  0.0019
Subtotal 261.6022 279.9235  307.3625 2352228 2412511 308.8281 293.0856 3235981 289.0086
Cl 198,61 195.60 155,55 168.38 171.631 202.76 69.83 108.16 83.54
HPO, 21.08 30.42 27.18 12.90 11.84 17.03 6.87 7.52 7.28
NOs 22.66 24,72 21.08 17.22 9.45 8.16 148 2.22 1.64
S04 19.33 18.27 14.21 38.77 37.20 27.09 1356 20.91 7.31
F 493 3.82 212 391 3.00 1.63 364 3.14 3.75
I 0.15 0.16 0.17 1.96 2.02 1.77 3.29 3.36 321
Br ND ND ND ND ND ND 3.25 3.23 3.36
Subtotal 266.7586 272.9883  220.2889 240.1384 2351443 258.4465 101.9225 1485182 1100687
Total 528.3608 552.9118 527.6514 4753612 4763953 567.2745 395.0082 4721163 399.0773

'2Refer to the footnote of Table 1
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Table 7. Result of color difference measurement in prototypes of seaweed tonic beverages

Membrane size of

Sample ultrafiltration L a b AE
Sea mustard 100K" 66.13 -7.95 387 3L11
30K? 66.60 -7.71 311 3052
Seaweed fusiforme 100K 64.23 -6.95 10.72 34.15
30K 63.44 =717 9.64 34.62
Sea tangle 100K 67.56 -7.84 2.18 29.56
30K 67.20 -7.39 2.56 29.82
P Refer to the footnote of Table 1
Table 8. Sensory evaluation of the functional tonic products’
Sample Membrap © size of Color Flavor Taste Means
ultrafiltration
Sea mustard 100K” 45 28 38 36
30K” 43 28 38 37
Seaweed fusiforme 100K 29 34 21 34
30K 32 3.6 34 3.0
Sea tangle 100K 4.6 3.4 41 3.7
30K 44 32 35 4.0
Means 40 3.2 36 3.59

"The functional tonic products were prepared by diluting cellular liquid 10 times

“Refer to the footnote of Table 1

Numericals represent the sensory grade; excellent: 5, good: 4, fair: 3, poor: 2, very poor: 1
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