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Tab.1 Percent distribution of Cd in different extraction forms in four kinds of seaweed %
hac 80% Z. 1 LETK 1 mol/L 2% BEER 0.6 mol/L  FREA Bt
no. 80% ethanol deionized water NaCl 2% acetic acid HCl residue sum

1 0.6 5.6 65.9 23.3 1.8 2.2 99.5
3 2 0.5 9.0 67.7 19.9 0.9 2.0 99.9
P. haitanensis 3 0.8 8.0 60.7 22.1 1.2 3.4 96.1
4 0.4 5.3 65.4 27.5 1.7 1.8 102.0
‘ 1 9.2 5.9 54.9 21.9 5.9 1.0 98.9
{%—LT—E 2 6.5 7.8 65.8 18.7 2.2 0.6 101.6
L. japonica

3 8.6 7.2 60.8 19.2 2.4 0.7 99.0
1 7.8 4.3 49.7 28.0 11.0 0.6 101. 4
. A 2 5.1 4.0 40.5 35.8 13.9 1.0 100.2

U. pinnatifida
3 7.4 6.1 57.5 19.4 11.3 0.7 102.3
. 1 8.8 4.1 61.1 16.0 9.8 0.4 100.2
i*iﬁ% 2 9.2 3.5 64.4 16.4 9.1 0.6 103.3

S. fusiforme
3 7.3 2.8 59.8 22.2 7.3 0.5 99.9

Xt T [F] — Al e, AN TR SR IS A R TE 25 2
PTG A (R 2) , AF 2 ol WX F 558, 3
PEE P USSR 2 e e, BER PRI IR, R
LETKRRE, H=4 2 AA B FMm%E R
(P <0.05) , fieJm WA EA S TR IR S M L B 2
s, =& Z 0 F P22 57 s X Filgals, AL A
PRI e d, HL M T R S IS

(P <0.05) , HyCh QAR IS 2 B 1K IS
FIER PR PSS , 5k B A5 d /b 5 F T4l 36, S AL
PRG5BS IR Z , HP & Z (6]
A WEMIER (P <0.05) R FEI | L AE4R IR
B EE RIS AR B AR R E S RO
BB, DU Z 18] J0 A 35 PR 22 55 X T 2R 53, 4%
PRBCGSEI 7 & R . 2GR I, 4
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Fofr i B 1) SEAL PRI & i S s A i
(M7 40.5% ~67.7%) , BRI HSMK Z (15

16.0% ~35.8%), P& {1129 i B & B Y
76.3% ~92.9% .
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Tab.2 The ANOVA analysis of the percent distribution of Cd in different extraction forms for every kind of seaweed

80% L LHETK 1 mol/L 2% MG 0.6 mol/L FREAS

80% ethanol  deionized water NaCl 2% acetic acid HCl residue
$63% P. haitanensis 0.6 +0.18° 7.0+1.8° 64.9£2.99° 23,2 +3.23¢ 1.4 £0.42° 2.3 +0.72°
WG4 L. japonica 8.1+1.4° 7.0£0.97®  60.5%5.48%  20.0 x£1.74¢ 3.5+2.00®  0.8+0.22°
WK U. pinnatifida 6.7 +1.4% 4.8 %1.1° 49.2 £8.50°  27.7+8.19° 12.1+1.57° 0.8 +0.22°
FHESE S. fusiforme 8.4 +1.0% 3.5+0.6®  61.8+2.38° 18.2+3.48¢ 8.7+1.28¢ 0.5+0.11°

T AR P RR 2 R R (P <0.05)

Notes : Different superscripts mean significant difference( P <0.05).
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Speciation analysis of cadmium in seaweed

ZHAO Yan-fang'”, NING Jin-song'*, ZHAI Yu-xiu'*, SHANG De-rong'*"
(1. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
2. The National Center for Quality Supervision and Test of Aquatic Products ,Qingdao 266071 ,China)

Abstract: The speciation analysis of cadmium in seaweed ( including Porphyra haitanensis, Laminaria
Japonica ,Undaria pinnatifida and Sargassum fusiforme ) was firstly conducted using sequential chemical
extraction considering that high content of cadmium in some seaweed had seriously affected the edible
safety ,export and industry development of seaweed in our country. The results showed that many forms of
cadmium were in the four kinds of seaweed,and the greatest amount of cadmium was in the extraction of 1
mol/L NaCl, followed by 2% HAC and both forms accounted for 76.3% —92.9% of the total cadmium.
The cadmium content in the extraction of 0. 6 mol/L HCI, deionized water and 80% ethanol was much
smaller. 80% ethanol could extract the ionized cadmium( Cd** ) which only accounted for 0.4% —9.2% of
the total cadmium,and especially for laver,ionized cadmium was all bellow 1% . Present experiment further
proved that using total cadmium content as the detection standard could not accurately reflect the edible
safety of the seaweed, so a more accurate limit standard and a quick detection method of the ionized
cadmium for seaweed should be urgently researched and established in order to guarantee the fast
development of the industry and export economy of the seaweed in China.

Key words: seaweed; cadmium; sequential chemical extraction; speciation analysis
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