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Mineral Contents in Japanese Seaweeds
Yoko MATSUSHIMA™ Masao IGUCHI" Norihisa KIKUTANI and Kazuo SAITO"

The contents of 8 minerals (Na, K, Ca, Mg, P, Zn, Fe, Cu) and 6 essential trace elements (Mn, Mo, V,
Co, Ni, Cr) in Japanese dried seaweeds for food were analyzed by inductivily coupled plasma (ICP)
atomic emission spectrometry. The seaweeds samples, Hijiki, Kombu, Wakame and Green laver, were
collected from markets in Tokyo. Analytical results for Fe and Zn in 7 Hijiki samples showed a wide
range of variation of 8.0-88.0mg/100g(CV 89.7%), 0.5-3.9mg/100g(CV 106.1%), respectively. The results
for minerals were compared with the values described in the Standard Table of Food Composition in
Japan, fifth edition (Standard Table). Notable differences between the mean values obtained by analysis
and the values described in Standard Table were observed for Ca in Mitsuishi-kombu, Wakame and
Green laver, for K, Mg in Green laver and for P in Mitsuishi-kombu and Wakame. In all the samples, the

mean values obtained by analysis for Fe were lower than the values described in Standard Table.

Keywords minerals lifestyle-related diseases elements seaweeds
Hijiki Kombu Wakame Green laver
inductivily coupled plasma atomic emission spectrometry standards for

nutrition labeling

# g
KR AE
1. HH
(Hizikia fusiformis
(Harvey) Okamura ) 7
D (Laminaria angustata Kjellman in Kjellman et Petersen

)5 (Laminaria ochotensis Miyabe
in Okamura )3 (Laminaria
diabolita Miyabe in Okamura )1
(Undaria pinnatifia (Harvey) Suringar )6

(Enteromorpha prolifera (Mueller) J.Agardh )
3 25
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3. KB
() KM-600
(NIES No.9
() IRIS Advantage Sargassum felvellum)
Na K Ca Mg P Fe Zn Cu Mn ICP
2 Table 1 12
Cr Co Ni V Mo 205.552 nm 228.616 nm 3)
341.476 nm  309.311 nm 202.030 nm
4. HE 2. DHER
() Table 2 Table 3 Table 4
() Na K Ca Mg Fe ICP
Zn Cu Cr Co Ni Mn V Mo 1,000 mg/L
P 1,000 mg/L 1) vL&E Ca Fe
NIES NIES No.9 4
(SARGASSO) Ca
1,200 mg/100g
5. SiTRME 14.1%
Fe
30.1 mg/100g 55
lg 550 89.7%
6 (1:1) 15 %
(1:1) P 110 mg/100g
30 ( 25.1
No.5A 25 mL Zn 9 12 mg/
Fe Zn Cu Cr Co Ni Mn V Mo 5 Zn
50 Na K Ca 1.2 mg/100g 67 %
Mg P 106.1 %
Fe Zn Cu Cr Co Ni Mn V Mo
Na K Ca Mg P 2 1%
0 2pg/mL 6)
0 20 pg/mL
Fe
Fe
2) TAXR
RBRRUBESE 7
1. BERABICKSINMEEDORHER 3
Ca 170
Table 1. Comparison of Analyzed Values with Guarantee Values of Standard Sample*
mg/ 100 g
Elements Na K Ca Mg P Mn
Guarantee value 1.70=0.08 6.100.20 1.34%0.05 0.65+0.03 0.26** 212%+1.0
Analyzed value 1.76 621 135 0.68 026 20.5
Elements Zn Fe Cu v Co Cr
Guarantee value 15612 187x6 49+02 1.0£0.1 0.12%0.01 0.2%*
Analyzed value 144 185 4.7 097 0.12 02
*Standard sample: NIES No.9 SARGASSO, ** Reference value n=3
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Table 2. Contents of Minerals and Trace Elements in Seaweeds (Hijiki)

mg / 100g edible portion

Na K Ca Mg P /n Fe Cu Mn Mo \'% Co Ni Cr
Reference value* 1400 4400 1400 620 100 18 550 0.18
Sample Growing
district
Analyzed value Nol Chiba 2400 8600 1,100 610 110 05 80 008 065 002 144 001 002 005
No2 Nagasaki 1,700 3200 1,000 610 150 09 280 022 177 001 ND.* 002 001 0.14
No3 Nagasaki 1500 2700 1,100 630 100 08 230 0.18 128 ND.* ND.** 002 009 009
No4 Tokushima 1500 6700 1,100 600 110 39 880 0.19 131 ND** 111 002 ND.** ND**
No5 Tokushima 1400 5700 1200 540 100 05 240 008 073 001 108 001 005 005
Nob6 Nagasaki 2200 2000 1500 910 120 10 300 017 128 001 ND.** 002 008 008
No7 Nagasaki 80 2800 1300 650 0 05 94 015 066 002 094 002 005 005
Mean 1700 4500 1200 650 110 12 301 015 1.10 001 065 002 004 007
CV(%) 311 549 141 184 251 1061 897 354 389 816 963 25 805 662
*Reference value: the values described in the Standard Table of Food Composition in Japan, fifth revised edition =3 **Detection
1imit<0.0025mg/100g
% P 200 % Fe Mg
23 % ATP
Na 8 Ca
Ca Mg P
Fe 75 % Mg
1 5) HEMETTHR
6
Mo
3) Hhe 9) 0.04 mg/100g
1 2
Vv 10)
Ca 159 % 1 0.65
mg/100g Co Ni Cr
31.6 P
300 % Co 0.02 mg/100g Ni 0.04 mg/100g Cr 0.07
mg/100g 0.04 mg/100g 0.08
7 mg/100g  0.04 mg/100g
Fe
50 % 3. MARGEHELRERT
4) HEOY Na K 8 11)
21 % 350 %
Ca 263
Fe 58
5.2 Zn
46 %
49 % Mg
200 50.4 %

Mg

80 150 %
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Table 3. Contents of Minerals and Trace Elements in Seaweeds (Mitsuishi-kombu,Rishiri-kombu and Enaga-oni-kombu)

mg / 100g edible portion

Na K Ca Mg P /n Fe Cu Mn Mo \% Co Ni Cr
Reference value (Mitsuishi-kombu) * 3000 3200 560 670 230 08 39 013
Sample Growing
district
Analyzedvalue  No.l Hidaka 3000 6000 1000 760 40 02 19 002 008 ND** 032 ND** ND** ND**
No2 Hidaka 3200 3500 1000 770 490 02 16 002 150 ND** 007 ND** ND** ND**
No3 Hidaka 3300 3500 90 740 560 01 02 002 ND** ND** 004 ND#** ND** ND**
No4 Hidaka 3300 5900 1000 800 530 01 06 001 ND** ND** 007 ND** ND** ND**
No5 Hidaka 3200 9400 900 660 300 01 04 001 ND** ND** 006 ND** ND** ND**
Mean 3200 5700 970 750 460 01 09 002 032 - 0.11 - - -
CV(%) 38 428 48 71 20 391 809 342 210 - 104 - - -
Reference value (Rishiri-kombu) * 2,700 5300 760 540 240 10 24 005
Sample  Growing
district
Analyzedvalue  Nol Rishiri 2,700 5100 1,100 630 19 02 19 002 ND** ND** 007 ND** ND** ND**
No2 Rishiri 2500 5,100 730 510 240 01 24 002 ND** ND** 007 ND** ND** ND**
No3 Rishiri 2600 8900 740 440 420 01 10 002 ND** ND** 008 ND** ND** ND**
Mean 2600 6400 860 530 20 01 18 002 - - 007 - - -
CV(%) 38 344 246 182 27 4833 40.1 0 - - 79 - - -
Reference value (Enaga-onikombu) * 2400 7300 650 490 340 01 39 080
Sample  Growing
district
Analyzedvalue Nol Rausu 2400 8500 830 430 350 02 18 002 ND** ND** 013 ND** ND** ND**
*Reference value: the values described in the Standard Table of Food Composition in Japan, fifth revised edition n=3 **Detection
1imit<0.0025mg/100g
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Table 4. Contents of Minerals and Trace Elements in Seaweeds (Wakame and Green laver)
mg / 100g edible portion
Na K Ca Mg P /n Fe Cu Mn Mo \Y Co Ni Cr
Reference value (Wakame) * 9,500 440 820 410 290 28 6.1 0.16
Sample  Growing
district
Analyzedvaluie  No.l Iwate 4900 200 750 340 660 15 39 005 020 001 050 ND** 003 001
No2 Sanriku 6200 310 1400 640 750 14 44 006 020 001 066 ND** 004 001
No3 Iwate 5,500 220 M0 860 60 10 35 004 0.18 001 083 ND* 002 002
No4 Iwate 6300 430 1300 1,500 830 07 35 002 011 ND** 070 ND** 004 ND**
No5 Iwate 4800 260 1900 L7000 1200 11 17 007 0.10 004 032 ND** 005 ND**
No6 Iwate 7400 660 1,500 710 1,100 11 11 003 050 ND* 031 ND** 001 001
Mean 5900 35 1300 970 870 11 30 005 022 001 055 - 003 001
CV(%) 177 502 316 %41 259 254 434 416 68.1 126 384 - 465 903
Reference value (Green laver) * 3400 70 720 1,300 380 26 748 080
Sample  Growing
district
Analyzedvaluie  No.l Unknown 1400 3500 1400 1800 1600 12 433 045 89 002 ND* 002 0.13 009
No2 Unknown 230 2400 2000 2500 960 11 416 015 09 001 ND** 008 008 004
No3 Kouchi 570 2100 2300 3500 560 12 46.1 0.12 10 ND* ND** 002 002 ND**
Mean 730 2,700 1900 2600 1000 12 437 024 36 001 - 004 008 004
CV(%) 821 276 241 329 504 49 52 760 128 100 - 866 718 104
*Reference value: the values described in the Standard Table of Food Composition in Japan, fifth revised edition n=
**Detection limit<0.0025mg/100g
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