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Distribution of Arsenic in Fronds “Wakame”
Undaria pinnatifida

Yasutomo Nomura* and Keiichi Orsar*

Abstract

Two kinds of “Wakame” Undaria pinnatifida, collected at Oyano in Kumamoto Prefec-
ture and at Jusanhama in Miyagi Pref., were analyzed for arsenic content of the whole frond
and at ten different points of each frond. The difference between the arsenic contents of
whole frond from both places were not significant. The arsenic content near the base was
higher than that at the top of each frond, e.g., the samples from Kumamoto Pref. contained
28.6+6.2 ppm (top of marginal part) and 56.1+5.8 ppm (base of marginal part); 29.9+24
ppm (top of midrib) and 43.7+6.7 ppm dry weight respectively (base of midrib). The same
tendency of arsenic distribution was observed in the samples from Miyagi Pref: All arsenic
content except for the midrib from Miyagi Pref. generally increased in proportion to the
distance from the top but, in the parts, the largest value was observed in the third quarter.
It was supposed that the distribution of arsenic in the fronds may be related to growth and,
in particular, that the arsenic compounds might play some role in the metabolism of those
tissues.
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Ma'r Inal 42 Fig. 1. Schematic figure shows the analyzed
2 g 4 parts (M) of “Wakame” frond, divided
/ par t into five parts at the same interval. The
3 analyzed parts were cut out in the size of
= 4 1x5cm as shown in the figure respec-

tively.
1
Base
RRBIUSBE

7 H ALEGEOLEEE (PHELEERE) ONEERELELIORLL, EHRERXETHE
ARBEAREETIZ65+69ppm TH Y, FLFHET=ZRETIE381L100ppm TH Y, WHED
SHEORICERLRAD bR o, WU e REEOREBHER ¥ B0 4 (marginal part)
L b5 (midrib) WA C, BERREARBECOWTIIE?2, 3 LI, FLERBH=RHES
WTIEE 4, B ERFRFRTL, LB TR2IELE, BEARXEFE L >WTIRK 2-(I) X
DB ERS LR TIC DI > TeFEIIEL kD, EHTI2280+62ppm TH -7
DR L TRETIE6.1:58ppm TH Y, W2 EOREENRD -7, R 2-(II) X ST TH
BUE S &R R SRR 29.942.4 ppm TH H BT 43.7+6.7ppm TH otz X H
2, ZOERZEDSDBETHEMRMEDLRTAE~ED 5 i > T fenz, LD
BT T e TS L AEMITHRS L 0 LT FOHFE EHnl, L LELIHE
REhihMeEr N5 EWMEOERIRWEENEd o, AUMATE, BTV TEIHE
DHPeERELEAT W, BERETZREORKBIZOVWTHR 2-(III) wBRuvWah’ X
B CI A SBTEB A SR T e RIS k), EH TR e REBEORBN 247437
ppm TH - 72 DIF U THRTE T 42.146.7ppm TH -7, FHBWOHE M 2-(IV) wREh
DISEBTL D MR ERCE LRIV EIFEORTC e EXE Tz, BUTLE
LAk R B EEBEOEFR ORIV, BECHD &, BAWOERL b 3/4#h

Table 1. Arsenic contents of whole frond (As xg/g on dry basis).

Location Analytical value Mean+8.D.
Kumamoto Pref. 27.8 314 38.1 40.2 45.1 36.5+ 6.9
Miyagi Pref. 27.4 33.5 36.7 38.5 54.4 38.1+10.0
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Table 2. Arsenic contents of the five points of marginal part shown in Fig. 1 from
Kumamoto (As ug/g on dry basis).

Part
\\\\\\ 0 1/4 2/4 3/4 1
Sample

1 325 39.5 35.1 39.2 61.9

2 22.9 12.9 25.2 29.1 51.0

3 36.4 39.0 35.9 50.8 60.2

4 22.1 26.2 24.9 35.2 48.9

5 26.1 17.2 24.5 44.5 58.5
mean +8.D. 28.0+62 - 2704122 29.1+5.8 39.8+8.4 56.1+5.8

Table 3. Arsenic contents of the five points of midrib part shown in Fig.1 from
Kumamoto (As xg/g on dry basis).

Part
\\\\\\\ 0 1/4 2/4 3/4 1
Sample

1 29.4 27.3 31.8 45.9 34.1

2 3L.7 34.7 29.8 34.0 40.7

3 32.0 29.9 34.0 38.1 438

4 26.0 36.4 42.0 41.0 50.6

5 30.4 40.0 29.9 30.2 49.3
mean +8.D. 29.9+2.4 33.7+5.1 33.5+5.1 37.8+6.1 43.7+6.7

Table 4. Arsenic contents of the five points of marginal part shown in Fig. 1 from
Miyagi (As ug/g on dry basis).

Part
\\\\\\\\ 0 1/4 2/4 3/4 1
Sample

1 27.2 24.7 36.1 46.8 41.3

2 22.9 31.7 38.2 38.1 52.3

3 29.0 32.0 31.2 40.4 374

4 19.5 26.8 34.1 24.2 44.6

5 24.9 31.8 33.2 36.9 35.1
mean+S8.D. 24.7+3.7 29.4+34 34.6+2.7 37.3+8.3 42.1+6.7

PR HEL TRTCOFMTHHT L D b e RFEVREL -, MR LXEA L TRATC e FH
B EHHEENS,

ZOL KT ADHMIE B REBICKEHAENEDLRAEDT, 5%, 75 ADeH
SEBIOWTRRD L&, SR LHEMCHT5EERBEELERYFOLDOLEEDLIDE, 72
AEGNTHEE, 2fYBEMREET 0 ChINISMECRIXEL D D LBbhS, ¥
o, —HoRFEAVABEEASTCH LT L TS LENDHD LE L LIS,

HESO L) 2BEO 7 H 2 OBMH e BOMPBE SR TS, FhiT X B &, E£hRiE 54.6
ppm, 3 32.7 ppm, #HE 56.1 ppm & S 7.55 ppm, #58 8.98 ppm, WIE 4.78 ppm TH B, F
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Fig. 2. Distribution of the arsensic content in the five “Wakame” frond. Each analytical part
was shown in Fig. 1 divided into five same interval. (I): The marginal part of the frond
collected from Kumamoto Pref., (II): The midrib of the frond from Kumamoto Pref.,
(I1I) : The marginal part of the frond from Miyagi Pref., (IV): The midrib of the frond
from Miyagi Pref., The marks Oa v11< were shown in the analytical individual of
“Wakame” frond. The mark ® showed mean value. The mark I showed the range
(Mean+8.D). Solid line showed the regression line ((I) r=0.7392, (II) r=0.6961, (III) r=

0.7514, (IV) 1=0.7361). Dotted lines showed 95%, confidence limit.

FEALY I MEY # A ALY 7HD YV S av T EH T A a3y T TCRBTEORS RS
%<, FMCHEDCONLEVEEI L, EHTTARTCOTTOH I 2RBETH -2 IRT
Wb,

BLToOHs0o e EZSELREVERICSVGTIRALATREL, SBEOBFNEETLLZATH
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Table 5. Arsenic contents of the five points of midrib part shown in Fig. 1 from Miyagi
(As xg/g on dry basis).

Part
0 174 2/4 3/4 1
Sample

1 20.6 18.7 342 27.6 30.6

2 15.0 16.2 19.0 44.2 26.0

3 18.1 18.2 19.6 36.7 25.3

4 15.9 15.9 30.4 43.6 39.5

5 19.0 16.4 20.4 35.9 36.3
mean+8.D. 17.7+2.3 17.1+1.3 24.7+17.1 37.6+68 31.5+6.3

DN, OEDI S LPEEIRS, Tihbb 7hADBRE, KAESUBEEYET S MRk
DEWmTH A, TLBATH L, BLoBS T AEVWBSEET 2HRERTH D, ER
ArLERTCB Y ELLIWGEREDFEET S, 2% 0, THAERSOMBEELEY, LK
D » TERBOMBEE I HT L vbhTuwb, ZoBFTES LRV EESENE< L
BOIRDEOSTEZLND, R2ERLEBILEHS\ VIR TICEF - 705F 3/4 oMLzt e
EDEB DI, ZOWFIT H A DEERPRBICEE LTV B LrORFAFLEL, “hite
FOFEROEB Y FREOZLAHEIRS,

= #

REARKKEEY # 2 LEBRAY=ZREV 2 A 02 ERHO e REBCAREZRRD O
Mote, FRERCEBVCTeRIBIT S TLPHTITLERBL VBT LB E-TLEDE
EXHEL, BTHEVIBTRE > E /A TR -,

| &

AMREETTHEhIc-» T, AofSHBIRCLEBFARRKASHER 7+ — 7 0B
RELLOLEBOBERL 7,
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