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Tab. 1 Content and concentrated multiple of the metal elements bound 3,
with alginic acid in Laminaria japonica’ 3
1 - 1 B :
K 2.5 4167 380 Coon
Na 1.2 ' , 2000 10500 o - B2
‘Mg 1,00 1667 1350 . B
Ca 0.8 1330 400 - e
‘ St 0,044 73 8 9
SR T 0,01 ‘ 17 0.17 ' 190
B 4.5 %10 7.5 ‘ < 4.6 ' £ )
 Ma 1,98 % 107 3.3 ~ 0,002 » 1630
Sew 0 135% 100 2.3 ' 0.003 . , 787
© . Fe 1,30 x 1078 2.2 0.01 20
Ni 2.15% 107 0.36 0,002 130
Pb 1.71 % 107 0.29 0.00003 9667
Cr 1,59 % 1074 0.27 » 0.00005 3400
Ag 1.16 % 10-* 0.19 0.00004 : 47%0
v 1.00 % 104 : 0.17 0.002 = . B
Co 2.6 X 107 0.043 0.0005 © 86
cd © 1,38 % 10-° - 0.023 0.00011 209
Ga RE - - -,
Cse . mE - - ~L
Bi HE — - —é ,
Y HE — — —
Ti BE — — -
Zn BE — — —

1) € kg THHAELT 6ks BES. :
2. FARFHFE R IBER SR o ,
ALREETXRGRISER, DRBSYATEE, RELRBRERS U RS SR
B (Pucoidan) SRERS, AARENLBE TFRALBIFBHRN, HEE Whyte?
. E|AWE, BEE (Macrocys;is integrifolia) PG REHE- (Ngreocystis'lucﬂ(eana) DRI B
CBESBAEARS I ERL AR TR UBEBRIIREZNBRRE RS
SHEETHENTARBE A, ERRBERARER, ETRORSTENY, &
MEHR(EER). R EERERS LEANSEE TRORERRMN, TASKT
RERHSERRI BRI, — B TRl Fl. XB A SRETIRKA
e BB, WETEBLETRNLTRECTRER LNSBTET, RIUEE
R ERRENNEAHE SEET ORI, AR TA2E. SRR,
Lo CHBROGERGFIES: BE PR ERLSKTREDARE, HERTA, %
YR TR RER, KRR (H-Alg) 8% 47.9%,.8—Alg% = 47.7%4 XA%
SERATREERN556%, Bl SM% + S — Alg% = 47.7% + 5.56% = 538% ,
- XM(Alg)a% = 52.3%, - g '
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Tab. 2 Percentage of various alginates in Laminaria japonica _

& B s F R %(W/W)
BRBRE Mg(Alg), 16.9
BEBY KAlg ' 14.8

B 4N NaAlg - 11,3
BERE Ca(Alg), 8.5
BERg LiAlg, 0.29
BB B(Alg), 0.25
WEELE Sr(Alg), 1 0.24
BERE Mn(Alg), 0.016
W|EBR Cu(Alg), 9.5%10"?
BRE% Cr(Alg), 1.9%107
BERA V(Alg), 1.6%10™2
EaBE Ni(Alg), 1.6X10-2
WEE Fe(Alg),, 1.5%10-2
BERY Pb(Alg), 4.9%1074
wERG AgAlg T 3.2X107¢
wERY Co(Alg), 2.0X107% .
wWERE Cd(Alg), 6.1%10~?
BERZ Ga(Alg), RE
BERE Se(Alg), BE
BERR  Bi(Alg), HE
BERL Y(Alg)s RE.

wERELE ZM(Alg)% =52.3%

R3 EHREREEESFOBEREERPREHESH

Tab. 3 Percentages of various kinds of alginates
to total alginates in Laminaria japonica

% W & F R BEHB(%)
BERE Mg(Alg), 32.31
AR KAlg 28.30
BEERH NaAlg 21.61
BERES Ca(Alg), 16.25
BB LiAlg . . 0.55
BEEW B(Alg), 0.48
BERg Sr(Alg), 0.46
HEBEER - 0.04

AR, & B EERSE R BRI LS R A(533%) SRERBIMER(23% )%

CAYIE, RERROKBEE, BRhOBERRAZEN, BAMHETX—TLEE,

BONRSBARNSENTBERERN, B ERERVIES, BWhiRRREUS
MERRPPAEEN. 5 BKEEE, BEAN—EES TENEERE BN E
HL AT XRBBRREL BRESBERE, AR N, FREWE S BEREA S
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*Fo MEBIMREERS . ALERE—H TN,

CERARNE, AR NENTEYERETER, M ERZM% 5iFFRELXM%
B#EL, HBETRUE CERNENENSBETE@ Fe,Mn, V, Co %) EEETR
(Zn Se, B) &EKMK, AHEMEERBNEENEN ZM(Alg),% EMARK, Bk,
WHLER IM% + 2 — Alg% T SM(Alg), XKitig,

L. BEPRERLECLBAESEKPERATRSBROLER

M¥E Horne™ RAEGIBFFINBKTEARE, BXHEBESELHIE:

Na(10500mg/L) > Mg(1350mg/L) > Ca(400mg/L) > K(380mg/L) > Sr(8mg/

L) > B(4.8mg/L)>Li(0.17mg/L)>Fe(0.01mg/L), Zn(0.01mg/L)>Cu(0.003mg/

L) > Mn(0.002mg/L), Ni(0.002mg/L), V(0.002mg/L) > Co0(0.0005mg/L) >

Cd(0.00011mg/L) > Cr(0.00005mg/L) > Pb(0.00003mg/L)

B ERE SNSRI

K(2.5%) > Na(1.2%) > Mg(1.0% ) > Ca(0.8% ) > Sr(0.044%) > Li(0.01% ) >

B(45.0ppm) > Mn(19.8ppm) > Cu(13.5ppm) > Fe(13.0ppm) > Ni(2.15ppm) >

Pb(1.71ppm) > Cr(1.59ppm) > Ag(1.16ppm) > V(1.0ppm) > Co(0.26ppm)>Cd

(0.14ppm) ,

HEREERY, BTERSBEETHZ D58 KhEMSETENSENI/NE
BEA BN, BEEANRFEHEER. milKE Na IRERT K Z+ /L&, HigH
hEBEREAN Na AIhKDRE, MKELRELE, BKNEEINFR: Na>Mg>
Ca>K >Sr>B>Li, MEHRERESIHFRE K> Na> Mg>Ca>sr>Li>B,
HEMBTEWELRUIAR, XHABESBKINETEEREEERIRTRE
Ko BB 1 iR, BHEERNENESESTHNERSHHENET —REB. Xik
. BEREHRMK Pb, Cr, sr EEFLENES, XNBBEEAT AMEHE B, BB
ST} =V

YR EBEERTENE L. WENEREY RN ARHU K EBERTREE X,
X B A SR B R |

BERITBERENS TEAEARANTETE . ALBRERRATFER KW T2,
H-Alg 578 =194, ' E—RFIEELLL 5%,

ALBWWET B, Se ERSE, RIMNEUSBTENR, BIMNENTEN V,
Fe, Mn, Co Z , BITEZB & BNELRENS(EARRNFF, n VY, Fét, Ma™,
Co**y ZETHRERTEFRAHMNENRBRUERNHREE, RXKRBEE—T OB
Fo

% B
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BENEMPAREREELAHN 20 RERTHESBE TRNSFIE, SR XS
ELBHHOBEREURRNESEER, AXWHREXEY, RESHTHEERS
BEBUKARL ,HKE Na, Mg, Ca, Sr, Li ZURKMEHHBESEEF. D
BERBBRET S SRR R, Mg(Alg), 32.31%, KAlg 28.30%, NaAlg 21.61%,
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Ca(Alg), 16.25%, LiAlg 055%, B(Alg), 048%, Sr(Alg), 046%0 HE#BE4E
HERSENN 0.04%,
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STUDIES ON THE COMPOSITION OF ALGINATES
IN LAMIN ARIA JAPONICA*

Fan Xiao, Zheng Naiyu and Zhang Yanxia

(Institute of Oceanology, Academia Sinica, Qingdao)

ABSTRACI‘

On the basis of the results of Whyte’s work“” the alglnates were almost totally
retained in residual algal tissues, but fucoidan was leached from algal tissues after
seaweeds were leached with freshwater. Quantitative determination of alginic acid
and bound-metal elements after exhaustive distilled water leaching was carried out and com-

pared with the content of metal elements in seawater. - Results obtained may be summ-
arized as follows.

* Contribution No. 1466 from the Institute of Oceanology, Academia Sinica.
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1. Bound Metals with Alginic Acid

Analytical result demostrated that the alginates in Laminaria japonica occur as solu-

selenium, yttrium.

2.  Percentage of Various Alginates
The percentage of Magnesium alginate was the highest in the total alginates as

‘listed below:
magnesium alginate
potassium alginate

sodium alginate
calcium. alginate
lithium alginate
boron alginate

strontium alginate
other trace metal salt
3. List of elements in Seawater and algal tissue

Mg(Alg), 32.31%
KAlg 28.30%
NaAlg 21.61%
Cca(Alg), 16.25%
LiAlg 0.55%
B(Alg), 0.48%
sr(Alg), 0.46%
M(Alg), 0.04%

ble (or insoluble) salts with major metal elements, such as potassium, sodium, magne-
sium, calcium, lithium, strontium and trace elements, such as boron, manganese, copper,
iron, nickel, lead, chromium, silver, vanadium, cobat, cadmium, bismuth, titanium, zinc,

Element Content, ppm Content, ppm Concentrated
(Fresh seaweed) (Sea-water) Multiple
K 4167 380 11
Na 2000 10500 0.2
Mg 1667 1350 1
Ca 1330 400 3
Sr 73 8 9
Li 17. 0.17 100
B 7.5 4.6 2
Ma 3.3 0.002 1650
Cu 2.3 ' 0.003 767
Fe 2.2 0.01 220
Ni 0.36 0.002 180
Phb 0.29 0.00003 9667
Cr 0.27 0.00005 5400
Ag 0.19 0.00004 4750
v 0.17 0.002 85
Co 0.043 0.0005 86
Cd 0.023 0.00011 209




