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Mineral Contents and Physmloglcal Activities of Dried Sea Tangle (Laminaria japonica) Collected
from Gljang and Wando in Korea. ]ae-Suk Choi, Su Hwa Shin, Yu-Mi Ha, Yang Chun Kim', Tae

Bong Kim’, Sun Mee Park’, In Soon Choi’, Hyo Ju Song and Young Ju Choi™.

Cooperation Foundation, Silla Universi

RIS, Industry—Academzc

, Busan 617-736, Gz]ang Local Products Co. and °Gijang Fishery

Guild Co., Gijang-gun, Busan 619-900, Department of Life sciences and *Department of Food and Nutrition,
Silla University, Busan 617-736, Korea - This research was performed to determine the proximate com-
positions, mineral contents, alginic acid, antioxidative activities and amino acids of sea tangles col-
lected from Gijang and Wando area. Crude protein and ash contents were higher in Gijang sea tangle,
whereas carbohydrate and moisture were higher in Wando in general. Mineral contents of Gijang sea
tangle were higher than Wando. Especially, Na and K was the most abundant in both Gijang and
Wando sea tangles. Alginic acid content was almost similar in both sea tangles. The major free amino
acids were glutamic acid, aspartic acid, alanine, proline and hydroxyproline in both Gijang and
Wando sea tangles. Antioxidative activity of methanol extract of sea tangle was measured by using
DPPH radical scavenging and SOD-like activity. DPPH radical scavenging and SOD-like activity were
about 17% (40 pg/ml) and 7% (5 pg/ml) higher, respectively, in Wando sea tangle. When stimulate
the macrophages RAW264.7 cells with lipopolysaccharide (LPS), inhibition of NO synthesis of the
methanol extract was 11% higher in Wando sea tangle comparing with Gijang samples.
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Table 1. Proximate compositions of sea tangle (L. japonica) from Gijang and Wando area (g/100 g dry weight)’

Seaweeds Compan Moisture Ash Crude fat Crudeprotein  Carbohydrate Calorie
(area) ey (%) (%) (%) (%) (%) (keal)
C Co. 9.56+0.16 22.52+0.14 0.54+0.06 8.59+0.17 58.80+0.30 274.33+1.53
Sea tangle G Co. 9.30+0.25 24.24+0.19 0.51:0.14 8.25+0.12 57.69+0.42 268.33+2.51
(Gijang) N Co. 8.34+0.12 26.68+0.04 0.62:0.06 7.94+0.18 54.43+0.18 262.67+0.58
S Co. 8.97+0.15 19.75+0.15 0.5120.11 9.03+0.05 61.73:0.03 287.67+0.58
Mean 8.87+0.49 23.56=3.52 0.55+0.06 8.41+0.56 57.95+3.66 272.89+13.11
Sea tangle  © ° 9.83+0.13 21.1520.70 0.60+0.09 6.05:0.05 62.37+0.64 279.00+2.65
(Wandg) Ko 1011:018 23.77+0.24 0.41+0.09 8.36:0.02 57.35+0.35 266.67+2.08
S Co. 10.69+0.25 18.37£0.19 0.58+0.03 7.34+0.17 63.01+0.31 286.67+2.08
Mean 10.21+0.44 21.10+2.70 0.530.10 725:1.16 60.91+3.10 277.45+10.09

“Data are mean value of triplicate determinationststandard deviation
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Table 2. Free amino acid compositions in sea tangle (L. japonica) from Gijang and Wando area
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_ . Gijang area Wando area
Free amino acids
C Co. G Co. N Co. S Co. Meant C Co. K Co. S Co. Meant

taurine 01+0.0 121476 1.0£0.8 0.6+0.5 3.5+5.8 0.3+0.2 1.2+0.3 0.5+0.4 0.7+0.5
urea 0.8+0.6 1.3+24 0.9+0.1 1.1+05 1.0+0.2 0.4+0.3 1.2+0.7 0.6x0.2 0.7+04
phosphoethanolamone  1.7:0.6 2.3+1.5 0.2+0.1 0.4+0.2 1.2+1.0 1.310.6 1.2+0.7 0.8+0.2 1.1+0.3
aspartic acid 103.4+61.0 187.0+93.8 115.8+233 101.0£55.1 126.8+40.7 102.6:48.6 81.4+23.1 8834374 90.8+10.8
hydroxyproline 36.9+36.2 6434336 163425 195+30 343+220 26480 5594162 558+31.2 46.0+17.0
threonine* 6.9:6.7 8.8+2.9 3.2+1.8  21.3+#111 10.1+7.9 43+21  12.8+09 5.7£2.9 7.6+4.6
serine 7.0£6.8 9.812.7 38121  16.7£29 9.3+5.5 75123 123107 81123 9.3£2.6
asparagine 53+7.8 7.31£2.6 6.3+1.1 15955 8.7+4.9 6.3:08  10.6+1.6 5.5+1.7 7.5£2.7
glutamic acid 111.7+30.9 253.3£76.7 274.0+41.2 253.6+101.1 223.2+749 135.6x65.9 159.7+86.4 202.5+92.1 165.9:33.9
sarcosine 0.7+£0.3 6.3£3.2 0.5+0.3 0.8+0.2 21+2.8 0.8+0.3 0.4+0.2 1.2+0.8 0.8:04
a-aminoadipic acid 0.1:0.0 0.7+0.3 0.3+0.1 0.4+0.2 0.4+0.3 0.2+0.0 0.3+0.2 0.2+0.1 0.2+0.1
proline 4554229 39.7+11.3 23.3+#51 6344333 43.0+165 28.8+96  62.2+27 2954139 40.2+19.1
glycine 25+1.1 2.3£1.0 1.3+0.4 2.3+14 2.1+0.5 1.7+0.5 2.7+0.2 1.4+09 1.9+0.7
alanine 394+188 42.5+38.7 289+83 51.3+241 405492  30.0:92  483+48 . 328109 37.0+99
citrulline 0.210.1 04+0.2 0.1+0.0 0.2+0.1 0.210.1 0.2+0.1 0.3+0.2 0.5+0.3 0.3+0.2
a-aminobutyric acid 0.7+0.4 0.9:0.5 0.5+0.4 0.9+0.6 0.8+0.2 0.4x0.3 0.8+0.3 0.1+0.0 0.4+0.2
valine* 75+09 4.6+1.3 24+14 52+3.1 49+2.1 2314 7.0£1.2 3.0+2.2 0.4+0.2
cystine 0.3+0.1 0.2+0.0 0.2+0.1 0.4+0.2 0.3x0.1 0.6+0.3 0.1+0.0 0.3+£0.1 (0.3:0.3
methionine* 1.1+0.6 0.6x0.4 0.5+0.2 0.5+0.2 0.7+0.3 0.3+0.1 6.1+5.0 0.5£0.3 2.3£3.3
DL-allocystathionine 47+2.4 3.5£0.7 2.7+0.2 9.2+4.1 5.0£2.9 2.8£0.5 59:3.3 2.7+1.1 3.8+1.8
isoleucine* 6.3+1.7 1.8+0.8 1.7+0.5 1.9+1.3 29423 1.3+0.6 44+0.4 1.84£0.9 2.5+1.7
leucine* 55429 3.3+0.8 3.7+1.0 3.9+2.1 41+1.0 3.2+1.0 7.4+0.2 42+2.1 49+2.2
tyrosine 6.4+4.1 1.6+0.5 1.6+0.4 21+1.3 29423 2.4+0.7 3.3x0.5 2.1+0.8 2.6:0.6
b-alanine 1.6+1.0 0.9+0.3 0.3+0.2 0.6+0.2 0.9+0.6 0.2+0.1 0.4+0.0 0.7+0.3 0.4+£0.3
phenylalanine* 45%2.2 3.6x1.7 3.5+0.7 4.6+2.6 41+0.6 3.4+1.1 8.6+0.4 45+19 5.5+2.7
b-aminoisobutyric acid 0.240.1 0.6+0.2 0.9+0.6 0.4+0.3 0.5+0.3 0.6+0.3 0.4+0.1 0.2+0.0 0.4+0.2
homocystine 0.2+0.1 1.8+1.5 0.6+0.4 0.2+0.1 0.7+0.8 0.2+0.1 0.3+0.2 0.1+0.0 0.2+0.1
g-aminobutyric acid 0.5+0.3 0.320.2 0.6+0.2 0.1:0.0 0.4+0.2 1.0+£0.6 0.5£0.2 0.1+£0.0 0.5+0.5
ethanolamine 7.510.3 51+1.4 3.0+0.7 43£2.0 5.0+1.9 3.7+1.1 6.3+0.3 3.4+1.2 45+1.6
ammonium chloride  14.3+6.1  11.6x3.0  0.63+0.15 1.58:0.76 1.20£042 1.14+0.32 1.15+0.11 0.71£0.30 1.00x0.25
ornithine 1.3+0.4 0.6£0.1  0.03£0.01 0.08x0.06 0.08+0.04 0194016 0.11:0.02 0.01£0.00 0.10+0.09
lysine* 2.8+0.2 2508 0.18x0.04 0.27:0.16 0.25:0.05 0.17+0.05 0.31:£0.01 0.20£0.08 0.2310.07
1-methylhistidine 0.3£0.1 0.1+0.0  0.02£0.00 0.02£0.01 0.02£0.01 0.02+0.00 0.01£0.01 0.02£0.01 0.02+0.01
histidine* 0.5+0.1 0.2+0.0 0.03:0.00 0.01£0.00 0.03+0.02 0.02+0.01 0.08£0.02 0.02+0.01 0.04+0.03
3-methylhistidine 0.5£0.2 0.1+0.0  0.04z0.01 0.01£0.00 0.03£0.02 0.01+0.00 0.01+0.00 0.02+0.00 0.01+0.01
anserine 1.0+0.5 03102  0.03z0.02 0.03£0.01 0.05£0.04 0.05£0.03 0.25£0.05 0.04z0.03 0.11£0.12
carnosine 0.5+0.3 0.2+01  0.02£0.01 0.03£0.02 0.03£0.01 0.04+0.02 041020 0.02£0.01 0.16+0.22
arginine 2.9+0.8 1.9+04  0.09:£0.03 0.17£010 0.19£0.08 0.08+t0.06 0.31+0.04 0.05£0.04 0.29+0.14

* Essential amino acids

tData are mean value of triplicate determinations+standard deviation (mg/100 g dry weight)
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2 thA|utel| A 3,984-4,799 mg/100 g o8 -8l A9} o}
& Aoz} Belth. hAlmle] A Cas} PE Wo} 7719
HAEOE D Rl vl o] 21 o) Zg o] 8 2L W §
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Table 3. Mineral contents in sea tangle (L. japonica) from Gijang and Wando area (mg/100 g)¥

Area Company Na K Ca Fe Zn Mg P

C Co. 1,300.0£100.5 5417.4+36.0 578.0£5.2 3.6+0.0 0.4+0.0 514.9+3.6 177.10.7
G Co. 1,572.0+£288.6 6,108.7+£66.5 623.2+2.1 1.8%0.0 0.5z0.0 534.4+1.7 186.6+1.8

Gijang N Co. 1,649.7+75.2 7,601.0£41.0 587.8+2.9 4.6+0.0 0.3+0.2 543,1+2.6 235.0+1.6
S Co. 1,010.4+17.5 4,331.0+29.5 555.8+4.3 3.6+0.0 0.1+0.0 519.7+3.2 272.3+1.0
Mean 1,383.0+290.1 5,859.9+1,371.5 586.2+28.1 34+1.2 0.3x0.2 528.0+13.0 217.8+44 .3
C Co. 1,006.81134.3 5,834.3+369.0 527.4+3.8 48+0.0 0.320.0 477.4+2.7 197.3+2.0

Wando K Co. 1,121.4+236.8 6,368.6+34.8 580.9+2.1 3.9+0.0 0.0£0.0 523.8+1.1 2441+1.0
S Co. 664.2+15.5 3,926.0+37,8 581.4+1.1 5.3+0.0 0.4+0.0 473.1+60.8 169.2+1.7
Mean 930.812379 5,376.311,284.1 563.2+31.0 4.7+0.7 0.2+0.2 491.4+28.1 203.5£37.8

tData are mean value of triplicate determinationststandard deviation
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Table 4. Alginic acid contents of sea tangle (L. japonica) from

2 el Qom, 1 thge] AU Atk Bol EA)
st Ao WA Yok BEFY Y FIFL Az
F5.9 524700 wet Aol7k Ag Bk oheh15] 1 =
43t BAFE Aol7h Yk A0 FBA gom, AZPH
o wet FFApelrt Qe RO BIHT T2

@X}%&I%(Electron donation ability‘ EDA) &3
AAFo 5L A5 9 flavonoid ¥ polyphenold] & %—._]
of thg 43l ZLo AAEE LGHA ULH, 01316L
EZ free radical S A 7)1 AY AAA 7= o] h‘-l’»}
ol gt its EAEL AAAMAE HIFES Ur-E—' E}q%ﬂ]
et ZAZAS 7T 4 JeH, AA WA free radical
o 93t =35 AAst= HEZ o & 4 28], i3}
g 4& DPPH radical scavenging 843 FHslo 7|3 4
$x UAml AF9 DPPH stz &AT2 w48dH
(Table 5). 7|3 2 9% thAv}e] Wehg E=ZE 40 pg/ml
FLolA 2z} 341% E 519% 2 4% ThA|ulo A oF 17.8%
% DPPH gtz &A o] & AR Yeldth 344

Table 5. DPPH radical scavenging activity of methanol extracts
of sea tangle (L. japonica) from Gijang and Wando area

DPPH radical scavenging

Gijang and Wando area

Seaweeds ~ Area  Company Alginic acid (g/100 g)t
C Co. 20.4+2.4
G Co. 16.0+1.3
Gijang N Co. 22.3+0.2
S Co. 20.5+0.1
Sea tangle Mean 19.8+£2.7
C Co. 18.6+2.8
K Co. 19.1+1.6
Wando g ¢, 15.942.7
Mean 17.9+1.7

TData are mean value of triplicate determinationsistandard

deviation

Seaweeds Area Company

activity (%)t

4 (pg/ml) 20 (ug/ml) 40 (ug/mi)

Sea
tangle

C Co.
G Co.
Gijang N Co.

S Co.
Mean

0.00+0.00
0.00+0.00
1.00£0.50
0.00+0.00
0.25+0.50

18.23+2.43
25.00+1.41
48.00+2.83
16.50+0.70

26.93+£14.52

33.64+3.15
40.50+0.68
33.02+1.37
29.07+1.83
34.06+4.75

Wando

C Co.
K Co.

S Co.
Mean

0.00+£0.00
0.00+0.00
0.00+0.00
0.00+0.00

35.00+1.57
28.50+0.44
31.46+1.09
31.65+3.25

54.50+0.72
45.53+0.65
55.71+£3.13
51.91+5.56

TData are mean value of triplicate determinationststandard de-

viation
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Table 6. Superoxide dismtase (SOD)-like activity of methanol
extracts of sea tangle (L. japonica) from Gijang and
Wando area

Superoxide dismutase

Seaweeds Area Company (SOD)-like activity (%) ¥

Journal of Life Science 2008, Voi. 18. No. 4 479

ALgE 48 Yehdle 22 4 FAAsIHed oA
SOD¢} Z3gtE phenold &8¢ A& Higk vl o

NO &4 MNafl &3}
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Table 7. Inhibitory effects of NO synthesis in methanol ex-
tracts of sea tangle (L. japonica) from Gijang and

1 (ug/ml) 5 (ug/ml) 10 (ug/ml)

C Co. 23341462 29.56+6.67 36.00+5.02

G Co. 17.96+5.67 22.74+2.77 57.08+7.36

Gijang N Co. 32.64+7.31 43.88:248 50.38+3.81

S Co. 2646694 3033217 4143+3.12

Sea Mean 25.10+6.13 31.63+8.85 46.22+9.36
tangle

C Co. 3334+641 4518+874 63.31+7.62

Wandg K CO- 27.224523 28654557 36.72+3.49

S Co. 34414465 4226695 49.05+2.15

Mean 31.66+3.88 38.70+8.82 49.69+13.31

Wando area
Inhibition of NO
Seaweeds Area Company synthesis (%)t
C Co. 16.18+1.26
G Co. 21.15+0.98
Gijang N Co. 21.55+2.38
S Co. 2691043
Sea tang]e Mean 21.41+5.37
C Co. 27.81+3.66
K Co. 34.35+0.28
Wando g 35.65+2.11
Mean 32.60+4.20

Data are mean value of triplicate determinations+standard de-

viation

TThe final concentration of the sample was 200 pg/ml
Data are mean value of triplicate determinations+standard
deviation
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