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Abstract

The purpose of this study was to analyze the nutritional components and to evaluate nutritional value of
seaweeds: laver (Porphyra tenera), Japanese kelp (Saccharina japonicus), sea mustard (Undaria pinnatifida)
and hijiki (Sargassum fusiforme). As a result of mineral contents in four Korean seaweeds produced in
different regions, the contents of macro mineral were as follows; K (462.82~2,066.65 mg/100 g), Na
(123.61~360.76 mg/100 g), Ca (18.00~131.29 mg/100 g), Mg (29.01~74.69 mg/100 g) and P (28.10~61.43
mg/100 g). The contents of micro mineral per 100 g were as follows; I (0.23~94.82 mg), Fe (0.46~3.59
mg), Zn (0.14~0.93 mg) and Cu (0.00~0.07 mg). Se and Mo were detected in trace amounts. In order to
evaluate nutritional assessment of mineral intake of 4 kinds of Korean seaweeds, mineral and nutrient
uptake ratios were calculated in comparison with the Korean nutritional intake standard. Nutrient uptake
average proportion of mineral was K (157.294222.74%), Na (75.06+£85.83%), Mg (62.19+71.54%), Ca
(39.43+47.81%), P (26.11+28.51%), 1 (141,284.39+348,022.06%), Fe (69.48+98.09%), Zn (14.95+20.85%),
and Cu (6.5847.54%) in order. This study was expected to utilize as database in order to decide a
nutritional excellence and to establish a Korean uptake standard of laver, Japanese kelp, sea
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0.5C, Tokyo, Japan)@ ©J¥}3t Ub5 2% AHAMS
1%0}01 100 mL2 g3t} F=AgEet=nrt
32 7])(ICP-Inductively ~ Coupled
OPTIMA 3300XL, Perkin Elmer, Norwalk, CT,
USA)Z EXs6 o 77|84 2L <Table
>89} 2t} 2o =2 7

*TAF=4 SRM (Standard
Reference Material) 1947,

t
e
“H“ "

Plasma,

Tt
1849a 4l 1546a 12|31
ERM (European Reference Materials) BB3845 A}
ool mivlE 24 Aitel s AA AT
Th<Table 2> =), wjv|2t g2 YE7]FORE
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<Table 1> ICP conditions for mineral content
determination

ICP (Inductively Coupled Plasma)

Perkin Elmer

Instrument OPTIMA 3300XL
RF power (W) 1200
Pump (mL/min) 1.50
Plasma 15
Gas ﬂf’w Auxiliary 0.5
(L/min) .
Nebulizer 0.7

<Table 2> Recovery ratio of mineral contents
from SRM and ERM

Recovery ratio(%)
Mineral Nitric acid Wet Reference
digestion
Ca 101.04 ERM BB184
P 98.34 ERM BB184
Na 98.99 SRM 1546a
K 96.33 SRM 1849a
Mg 92.49 SRM 1546a
Fe 91.89 SRM 1546a
Zn 98.99 SRM 1546a
Cu 113.25 SRM 1546a
I 75.69 SRM 1849a
Se 101.50 SRM 1947
Mo 59.75 SRM 1849a
3. 2t BN

AR 3 g& AYUs] At 2+
mLol 5?1 $ 3% ol EA 2 mLE 7hsh
zh E3kete] 30 mL7F HEE AEE &9
03t 2 ES F Al 1083 259k
2 gt 1§ o] RA(No.s4l
Whatman, UK)Z o]}t %84 20 mLd 0.1
N NaOH 5 mLE Z3%slo] AHd3te 284S
pH 7002 RASTE Q=¥ 754 (Acculon
Reference Standard Iodide, AccuStandard, U.S.A)=
0.01-100 mgmL FE=2 #A|zst §43 RAH F
EENS o] 2 HA H=(ion selectivity electrode,

ISE, Thermo Scientific, USA)S ©]-g3to] FA sk

w mo W >

gt B8 SAFCE AEE HAFHAE o
g5t AR Q9T S FAkste] YES]
th(Ko, 2008).
4. EAXE

A A= SAS 9.3 (Ko ARE3FY] EA14
g skglom, 7 Alsel diste] HteHatE
Eliglth. 72 AB ftol wWE Foxt AAS

ANOVA testE ©|g&3}o] A EA% & p<0.05
FolA e 975 (Duncan's  multiple range
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<Table 3> Mineral contents of laver (Porphyra tenera),

o“ III'% D||_-||EI- Sl

n
I
0

JpA A7)

Japanese kelp (Saccharina japonica),

mustard (Undaria pinnatifida) and hijiki (Sargassum fusiforme) produced in different regions

sea

of Korea
Mineral Laver (Porphyra tenera) Japanese Kelp (Saccharina japonica)
Wando Busan Wando Busan
Ca 72.83+5.781° 18.00+0.71%? 39.58+6.22 64.89+1.62
P 61.43+7.71 35.02+0.49 33.20+5.54 28.10+1.48
Na 332.51+22.86° 123.61+12.73° 177.71£10.46 207.75+1.96
K 1,328.6+93.41° 462.82+11.00° 751.61x11.71° 1,426.8+44.68"
Mg 63.34+10.24 29.010.63 34.11£5.90 40.04+0.76
Fe 3.59+1.70 1.63+0.29 1.7941.05 0.95+0.04
Zn 0.93+0.68 0.38+0.00 0.39+0.37 0.18+0.00
Cu 0.02+0.03 0.06+0.01 0.01x0.01 ND
I 1.27+0.12° 2.33+0.00° 17.56+8.05° 94.82+14.36%
Se 0.0120.00 0.01+0.01 ND 0.0120.01
Mo ND ND 0.01+0.01 ND
Mineral Sea mustard (Undaria pinnatifida) Hijiki (Sargassum fusiforme) 4
Wando Busan Wando Goheung Jindo
Ca 77.13+0.42 78.72+4.14 102.62+5.49° 131.29+4.88° 95.47+0.52°
P 46.86+1.77 54.07+1.80 38.01+0.83 53.17+0.30 52.43+17.52
Na 315.45+13.66 360.76+39.59 141.49+6.05 277.18+16.30 221.08+41.48
K 773.30£13.75° 1,111.8+57.69° 1,984.4+52.22 1,916.5£13.12 | 2,066.6+£35.92
Mg 54.54+1.22 54.49+1.92 56.35+3.98% 74.69+4.19 50.77+1.20°
Fe 1.0140.15 0.46+0.06 0.87+0.08° 2.95+0.01° 1.45+0.16°
Zn 0.18+0.00° 0.140.00° 0.60+0.01° 0.39+0.01° 0.16+0.01¢
Cu ND 0.03+0.00 0.050.00° 0.07+0.00° ND
I 0.23+0.01° 1.1240.10° 11.87+0.00 13.600.00 21.07+3.08
Se 0.01+0.00 0.010.01 ND 0.010.00 0.010.00
Mo ND ND ND ND ND

1) Mean+SD (Standard Deviation)

2) Different superscripts within a same column are significantly different by Duncan's multiple range at P<0.05
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100 g mg_i EA

1= =) 100 g
462.82~2,066.65 mg (37 1,984.49+588.01 mg)>.
2 71 @ol d8Fo] 9o theow JEH
123.61~360.76 mg (37F 141.49+85.69 mg), 24
18.00~131.29 mg (3 102.62+33.50 mg), w14
T 29.01~74.69 mg (H1 56.35+14.39 mg), A
28.10~61.43 mg (< 38.01+11.46 mg) =°|Ath.
v wdlEe] s 29Tk 100 g9
0.23~94.82 mg (F+ 11.87£29.78 mg)o. = 713
2 AEs JEdglew, O tger H
0.46~3.59 mg (7 0.87£1.03 mg), °}21 0.14~0.93
mg (B 0.60£0.26 mg), T2 0.00~0.07 mg (&
7 0.05£0.03 mg) °l%la AHFI} Zyrue
0.00~0.01 mgC & o}F wEFo 7 HAZHQt) =
AdelA xF AAAE wdE e &
Apo]7F UA] ekok

Ruperez (2002)2] OHLOM qzF T o v
g 3k 100 g ZHE 3,184~11,579 mg (H
7 6,256.80+3,710.65 mg), tEF 3,627~7,064 mg
(3 4,849.60+1,430.22 mg), "F1UlF 565~1,181
mg (33 826.20£254.51 mg), Z% 390~1,005 mg
(B 736.80+£304.45 mg), H 3.29~103 mg (F+
5.86+2.98 mg), °F¢! 1.7~7.14 mg (F3F 3.31+2.29
mg) &3t 0.5~5.5 mg (B 2.18+2.04 mg) 1|1
T2(<0.5 mg)e] £ AoR HiEol E ¥
o] Avg} vlzet AdS Kol Ao®E UER
o}
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<Table 4>°l eIl et Adedt &2
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ox M B S AAEL, xR FelA
HAE A o] galmp HEHFe] 7 B Flow
et 919 AF S 18.62~553.44 mgo] o
H, A talutelA T WS AHEE
Rl o, =AY FollA 7 AL AF]
F/‘LO_ L]—F,]—LHCHE]— 1 1;1r_9_ or= q_EE
69.33~3,463.19 mg), ZHF (754.40~23,784.92 mg),
4 (24.88~667.47 mg)e] o7 UEe
o, FAA Y gAlmtel A T =S gks dER
ATk v wul"E AFHE] A H 0.43~29.84
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<Table 4> Maximum and minimum value per intake of laver (Porphyra tenera),
(Saccharina japonica), sea mustard (Undaria pinnatifida) and hijiki (Sargassum fusiforme)
produced in different regions of Korea

Japanese kelp

Intake Laver (Porphyra tenera) Japanese Kelp (Saccharina japonica)
Wando Busan Wando Busan
(mg) Min Max Min Max Min Max Min Max
Ca 0.01 118.71 0 29.34 0 659.80 0 1,081.72
P 0.01 100.13 0 57.08 0 553.44 0 468.43
Na 0.03 541.99 0.01 201.48 0 2,962.4 0 3,463.1
K 0.13 2,165.6 0.05 754.40 0.01 12,529.3 0.01 23,784.9
Mg 0.01 103.24 0 47.29 0 568.61 0 667.47
Fe 0 5.85 0 2.66 0 29.84 0 15.84
Zn 0 1.52 0 0.62 0 6.50 0 3.00
Cu 0 0.03 0 0.10 0 0.17 0 0
| 0 2.07 0 3.80 0 292.73 0 1,580.6
Intake Sea mustard (Undaria pinnatifida) Hijiki (Sargassum fusiforme)
Wando Busan Wando Goheung Jindo
(mg) Min Max Min Max Min Max Min Max Min Max
Ca 0.01 302.35 0.01 308.58 0.06 50.28 0.08 64.33 0.06 46.78
P 0 183.69 0.01 211.95 0.02 18.62 0.03 26.05 0.03 25.69
Na 0.03 315.45 0.04 1,414.1 0.08 69.33 0.17 13582 | 0.13 108.33
K 0.08 3,031.3 0.11 4,358.3 1.19 972.40 1.15 939.09 1.24 1,012.6
Mg 0.01 213.80 0.01 213.60 0.03 27.61 0.04 36.60 0.03 24.88
Fe 0 3.96 0 1.80 0 0.43 0 1.45 0 0.71
Zn 0 0.71 0 0.55 0 0.29 0 0.19 0 0.08
Cu 0 0 0 0.12 0 0.02 0 0.03 0 0
| 0 0.90 0 4.39 0 5.82 0.01 6.66 0.01 10.32
1739 1 mdlE AFEADTE ZF 700 A7ATelA fxF7e A A FAEFAN
mg, VF1Ul% 280 mg, H 14 mg, o} 8 mg, = &2 BT, tAIvke] A Zad dAA
YHEl 25pgolm, 1 gle] vlulEe e U FE FHA7E Zom alsgit A9 Ak
o AT 9 FEAAFTR sdath s GFHFES 0%, Hd FFHFAHES 2.66~
2579 18] AH=E o] vlE AHF ARE 79.06%°] 7, 58] ol AR ] thAnte] A
e A, vpAlvl, me, % 18] AF AL el 7 79.06%,  30.28%c191eH, K, thAlel, w
2 AAFS 194 ol A Wae FPEAT % FAM P BS JPANES veh)y
T(ES W 710l wet 2, ) v, d, v UEFS JEFANES 0-230.88%, EH

ofgl, Fel, eeTy VP

Nutrient Intake, RN)C. 2, UEF,
% %F(Adequate Intake,
Axrstel Nl Ee

ADF} H

A 7, vl mel,

=2 .,

15 JPUANES

ZF(Reccommened

o =d
Wil Mpgm %

T3

0~679.57%, WF1UlEF 0~196.31%2.2 FAF thA|nf

oA FPE Ee GFE eI 2F A

<Table 5>° YeElfALt ¥ 2
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<Table 5> The maximum and minimum nutrient intake rate of laver (Porphyra tenera), Japanese kelp

(Saccharina japonica),
produced in different regions of Korea

sea mustard (Undaria pinnatifida) and hijiki (Sargassum fusiforme)

Nutricnt Laver (Porphyra tenera) Japanese Kelp (Saccharina japonica)
. . Wando Busan Wando Busan
intake rate(%) Min Max Min Max Min Max Min Max
Ca 0 15.83 0 3.91 0 87.97 0 144.23
P 0 14.30 0 8.15 0 79.06 0 66.92
Na 0 36.13 0 13.43 0 197.50 0 230.88
K 0 61.88 0 21.55 0 357.98 0 679.57
Mg 0 30.37 0 13.91 0 167.24 0 196.31
Fe 0 58.52 0 26.57 0 298.39 0 158.37
Zn 0 15.16 0 6.19 0 65.01 0 30.01
Cu 0 4.05 0 12.23 0 20.84 0 0
I 0.08 1,380.1 0.16 2,531.9 0.12 >10° 0.63 >107
Nutrient Sea mustard (Undaria pinnatifida) Hijiki (Sargassum fusiforme)
. . Wando Busan Wando Goheung Jindo
intele rate(9 Min Max Min Max Min Max Min Max Min Max
Ca 0 40.31 0 41.14 0.01 6.70 0.01 8.58 0.01 6.24
P 0 26.24 0 30.28 0 2.66 0 3.72 0 3.67
Na 0 82.44 0 94.28 0.01 4.62 0.01 9.05 0.01 7.22
K 0 86.61 0 124.52 0.03 27.78 0.03 26.83 0.04 28.93
Mg 0 62.88 0 62.82 0.01 8.12 0.01 10.76 0.01 7.32
Fe 0 39.59 0 18.03 0.01 4.26 0.02 14.46 0.01 7.11
Zn 0 7.06 0 5.49 0 2.94 0 1.91 0 0.78
Cu 0 0 0 14.70 0 3.06 0.01 4.29 0 0
1 0.02 601.07 0.07 2,926.9 4.75 3,877.5 5.44 4,442.6 8.43 6,882.8
Fol9th Qs FAAY E‘r/\lﬂ}oﬂ/ﬂ Vg 2 Roh A A AIAY T 110, WA
Fo AT Urhiglon, 4, okdl, T 104veE £ 1202 HAT SolE R
YA yAlupell A 7HE %vﬁ— Oé%hﬁﬂﬂﬂl%r% HA7es 5 7 AUt s AEY B
UERI AT ThAJekrE o2 o] mul el A ZH 3 oiF-2 AFsta flow =vh Ao, 54
P QPAANES Ve, 4, e, R Bl mel T 2e= HAT Aolrt A
SAlmtel wlsl QJRdHMEe Wekort A4 uehbe wulgw, Seldele Qi Fo @
ofo] mE FFAFANE Aoz AA sk L= HEadS T, ofdlF 9 AIAIA
vE g F P w2 AFARS XW‘&L B e e P < B s Rl o 2 B
AE Lot A, eerd A JFaHH FE AR SO GEAEd AW AlEe] € F
&5 W2 [Fig. 1] o Jehdisleh [Fig. 1] < dojth 1 T FHAL 2= F FHo] dHx
FF7Ee] 71ERl 194 o) ARl &A1Y 13 77F 66%, ek FAlEC] 1%, Aol 9%®
AAAAF B FEAAFS 100% 7Tez & AT o) @A = 9 dEd g2 et
Aetel Aol AFulES dekd Aotk wiEkd w7k B ulF Skl vl sixRE el A
100%E Z3ats gk vehds 70exs 24 FAs] mEel @3] A3 WEo] =2 A
MR A%e FE3E Zolth A9 A3 w@ 9T F gE BAIE drhle o al
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2011).

webd v Gaue] YA QS TS
gt 28 A8 ge e AY A8 U
g welo] o= wulEe f8skA HA) 9
A SulE AFRAF U FEHAFES 0T
o AR A9 fAsck Hrin weket
we vlul A od dFBE Fol

o] Jopera 44 sty HAVE 2
A% 7|2 A5E S F e AoE e
120000
g e
'S 100000
2
3
E ‘
E
| H
L H H A I e H H
WL OGL WK GK WM GM WH  HH
WL:Wando laver, GL:Busan laver, WK:Wando
Japanese  kelp,  GK:Busan  Japanese  kelp,

WM:Wando sea mustard, GM:Busan sea mustard,
WH:Wando hijiki, HH:Goheung hijiki, JH:Jindo
hijiki

[Fig. 1] Percentage of maximum nutritional intake of
| in laver, Japanese kelp, sea mustard,
hijiki.
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