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Arsenic Content and its Seasonal Variation in Seaweed
By
Shoji Tacawa and Yoshio KosimMa

Seaweeds were analysed colorimetrically for arsenic by arsine—silver diethyldithio-
carbamate—brucine-chloroform system, after being digested with a mixture of nitric and
sulfuric acids. The range of arsenic content was from below 1 to 8 ug/g for green
seaweed, from below 1 to 12 ug/g for red seaweed. The brown seaweed contained more
arsenic than green and red seaweeds. Especially the seaweeds of Sargassaceae highly
concentrated arsenic, and the average content of arsenic in 7 species of the family was
61+ 19 ugl/g. The arsenic content of 11 specimens of Sargassum thunbergii collected
from the same place on the same day varied respectively with an average value of 142 %
48 ug/g. The arsenic content of upper, middle and lower parts of the following two
species was determined. Significant differences were detectable in the parts in Hijikia
fusiforme but not in S. thunbergii. A greater amount of arsenic was contained in
leaves than in stems of H. fusiforme. Specimens of the above two species were analysed,
which were collected from the same place approximately biweekly from Oct., 1974, t0
July, 1975. The arsenic content of H. fusiforme did not vary so much from Oct. to
May with an average value of 60 * 11 ug/g, but subsequently increased with maturation,
reaching a maximum value of 141 ug/g in July. With S. thunbergii, the arsenic content
was ol a level similar to that of H. fusiforme in Oct., and increased with growth, keeping
a higher level of 154 +30 pgf/g from Jan. to July.
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Table 1. Arsenic content in the dry matter of various species of seaweed.

~ N Collection Arsenic
Species” Date Locality (rg/g)
CHLOROPHYTA
Monostromaceae
Monosiroma nitidum ‘‘hitoegusa’ Sep., 1974 Yamaguchi below 1
Ulvaceae
Ulva pertusa ‘‘anaacsa’ Jan., 1974 do. 8
do. Sep., 1974 do. 3
do. Sep., 1974 do. 5
Codiaceae
Codium fragile ‘‘miru”’ Sep., 1974 do. 2
RHODOPHYTA
Gelidiaceae
Gelidium amansii ‘‘makusa’’ Sep., 1974 Yamaguchi 3
Grateloupiaceae
Grateloupia filicina ‘“‘mukadenori” Apr., 1975 do. 3
Plocamiaceae
Plocamium telifairiae “‘yukari’’ Sep., 1974 do. 4
Hypneaceae
Hypnea charoides ““ibaranori’’ July, 1973 do. below 1
do. Sep., 1974 do. below 1
Gracilariaceae
Gracilaria verrucosa ‘‘ogonori’” July, 1974 Ooita below 1
do. Oct., 1974 Yamaguchi 8
Phyllophoraceae
Gymnogongrus flabelliformis ‘‘okitsunori” Apr., 1975 do. 12
Gigartinaceae
Chondrus ocellatus ‘‘tsunomata’’ Sep., 1974 do. 1

Rhodomelaceae
Polysiphonia urceolaia ‘‘shojokenori” Mar., 1975 do. 11
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Table 1 (Cont’d).

Species * Collection Arsenic
Date Locality (re/g)
PHAEOPHYTA
Dictyotaceae
Dictyota dichotoma ‘‘amijigusa’’ July, 1973 Yamaguchi 13
do. Aug., 1973 Aomori 12
Dictyopteris prolifera ‘‘herayahazu’ Sep., 1974 Yamaguchi below 1
Pachidictyon coriaceum ‘‘sanadagusa’ July, 1973 do. 19
Ishigeaceae
Ishige okamurai ‘‘ishige’’ July, 1973 do. 42
do. Jan., 1975 do. 3
do. Apr., 1975 do. below 1
Scytosiphonaceae
Scytosiphon lomentarius ‘‘kayamonori’”’ Mar., 1975 do. 31
Ilea fascia ‘‘seiyohabanori’’ Jan., 1974 do. 13
Laminariaceae
Eisenia bicyclis ‘“‘arame’’ July, 1973 do. 45
do. Jan., 1974 do. 48
do. Sep., 1974 do. 6
do. do. do. 2
do. do. do. 5
do. (Leaves) do. do. 4
do. {Stems) do. do. 9
Sargassaceae
Hijikia fusiforme ‘‘hijiki”’ Aug., 1973 Aomori 68
do. Jan., 1974 Yamaguchi 75
do. Oct., 1974 do. 66
Sargassum patens ‘‘yatsumatamoku’’ Oct., 1974 do. 54
Sargassum serralifolium ‘‘nokogirimoku’’ Nov., 1973 do. 51
Sargassum fulvellum ‘‘hondawara’ Oct., 1974 do. 79
Sargassum thunbergii ‘‘umitoranoo’’ July, 1973 do. 65
do. Oct., 1974 do. 72
Sargassum hemiphyllum ‘‘isomoku’’ July, 1973 do. 15
Sargassum nigrifolium ‘‘narasamo’’ Nov., 1973 do. 40
Sargassum kjellmanianum ‘‘hahakimoku’’ Apr., 1975 do. 84

* The Japanese name is given in quotation marks. The samples consist of whole plants un-

less otherwise indicated.
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Laminaria digitata 5EUL. longicrurisT%2h 71138, 58,505 L U52ug/g, F. evanescens
T30~T75ug/gl v JEIRESNT WS, F72, Lunoe 2/ vy s =i B0 a7 v 7B A0 S s f
DIFRTHES2RRIEIZ DV T15~109 (RI48126) ug/gk v HEEBEL, I v 7ROBEII RN Z,
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197583 A1 HIZ/KREKREREBROE I SERE L2V 3 MT /4 Sargassum thunbergii
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Table 2. Individual difference in arsenic content
of Sargassum thunbergii collected from

the same place on the same day.

Arsenic (ug/g) Ash (%)
177 22.9
184 23.0
156 24.5
192 24,2
137 24.1
230 27.6
93 25.8
123 24.1
78 20.9
108 23.8
79 20.7
Av. 14248

3.3 HEAEREE

v V¥ Hijikia fusiforme (F¥EE20em) L0773 85 /4 S, thunbergii (FHEE30em)
DENFNS~6AFEEZRME LT, Sk e REBOER IR L 2o B VFTCRER,S5~6en
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Az VR TIE, BEOFLOBIIRZAHSEESE L, ZhLNOHBIZELL L TeERL2ERL &
ZOEREFIRIIRT .

Table 3. Comparison of arsenic content in upper, middle and lower parts of Hijikia fusi-
forme and Sargassum thunbergii.

H. fusiforme S. thunbergii
Part . Arsenic . Arsenic
Weight (g) Content {#g/g ) Distribution(%) Weight (g) Content( g /g) Distribution(%)
Upper 6.26 44 27 7.36 101 37
Middle 7.69 82 61 5.99 118 40
Lower 1.92 62 12 4.36 108 23

Table 4. Comparison of arsenic content in leaves and stems of Hijikia fusiforme.

Arsenic
5 .
Part Weight (g) Content (rg/g) Distribution (%)
Leaves » 2.92 66 80
Stems 1.22 40 20
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EHEELTIE, BEOLEREI AL, BRSO %D e BEAEENHFEL 2o € VF T EESAHIE
DEBEIFET 22 2 25, CEFFAAERERBEELTVALEE 2502, JAEML, V3 b
7/ 4Tk, B, TOISHUNOCRBEICHELZENEL, £/, 2DIEITF0% TP 2R Fh kg
B & CPEIZEEL 72,
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LTOVARERFEMHEBERGEELN S, RIERHTLUREL 2, &F, TH26HICIIME L HBHEL
TV, ZOFEEBHRIESEBLIVECRIIRTEHNTH S,  VFTRIOHASBESHIZ AT TLE
BEBUIKELZEHN L, FHET60:11ug/gTh 70 LAL, BMBITH 26 A4, 57HII,T TAM
AL, RESREADT H10HIZI3 8 S #1141 ve/gk Z -0 —H, VI P/ AT, 10HIZdL Y * &
FILNADeRAEENTHLY, 11IEL»5EHE L, THP» SEFFRBPE TR LN (FH154£30
pe/g) AREG o

IO EIL, BREKPO RS R Y S SEOEEICHERMENE, EEsh L, TSR
DEBS % 5 CIZENZLEOBBEICEVWTHERIEN L Th b, 72, e VFRELASAERIZEATVS
BRTHEH, 2OV FIIUBHNEROLRIEIN TV A LRRSEEFY LFETNEMETH T,
ZDOBEHRBELBEAT ILENH S I,
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Table 5. Seasonal variation in arsenic content of Hijikia fusifor me.

Collection date Length (cm) Arsenic (ug/g) Ash (%)
QOct. 1, 1974 —_— 66 40.2
» 17, ” —_— 85 38.4
Nov. 2, ” — 69 38.9
v 14, ” —_— 55 38.7
2 30, ” 11.0%= 2.6 44 40.7
Dec. 15, ” 11.4%& 3.5 68 38.9
Jan. 4, 1975 8.8% 1.8 51 39.9
v 14, z 10.5% 3.2 66 39.4
7 28, 2 9.6+ 4.2 47 40.6
Feb. 13, ” 10.7f 3.3 72 38.7
v 28, s 11.9+ 3.8 62 31.9
Mar. 13, 7 15.94& 2.6 63 —
2 28, 2 14.3+ 2.9 54 36.6
Apr. 14, “ 16.0 3.2 67 39.5
v 28, 3 16.1+ 1.6 41 41.2
May 14, 7 23.5% 5.0 52 41.3
v 27, 4 30.2+210.0 54 37.6
June 10, 2 45,4+ 5.2 99 36.4
v 26, 7 24.2+ 2.1 102 —
July 10, ” 33.5£ 5.2 141 31.6

Table 6. Seasonal variation in arsenic content of Sargassum thunbergii.

Collection date Length (cm) Arsenic (ug/g) Ash (%)
Oct. 1, 1974 — 72 32.2
» 17, 7 — 66 24.6
Nov. 2, s _ 91 25.3
v 14, 3 — 96 28.5
7 30, ” 14.6%+ 8.8 97 26.6
Dec. 15 ” 16.7x 8.0 114 26.6
Jan. 4, 1975 14.5+ 7.4 116 30.0
» 14, ” 17.7+ 8.3 156 28.5
7 28, 4 19.1%+£11.1 194 ——
Feb. 13, 2 29.5%£14.9 158 24.9
v 28, 2 26.6x 8.1 155 20.5
Mar. 13, 2 40.24+ 7.3 164 24.5
v 28, 7 29.6% 4.8 116 —
Apr. 14, ” 36.2+ 9.2 218 22.3
v 28, ” 36.1£10.2 163 22.9
May 14, ” 21.6x 3.8 171 31.7
v 217, 2 31.3%& 7.2 124 33.9
June 10, z 31.4% 4.7 162 25.0
7 26, 7 20.1x% 2.9 108 —_—
July 10, ” ) 18.54+& 1.9 135 21.6
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