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VAR SR SRR SR BUE . SR
S AR 53 3] A V. 85 7% 7K ( Distilled water) |1
mol/L FALH (KCI) %k .1 mol/L 2 #% (NH,
Ac) 7.0 2 mol/L #7452 = % [ (NH, ), C, H;
O, W 1 mol/L iR (HC) JF#K 0. 5 mol/L &
SAALEN (NaOH) VI . HAARSRAELNTR - 1. 000 g
Fean (3 40 HFf) T 50 mL #RLELLAE H, A
20.0 mL B4, HiE F¥E% 1 h,4 000 r/min &
O 15 min, i EJZIE W, PEVR IR, &1 G
KvkvRzE T, i H,SO, — HNO, JH AL AL 35 I &
i, RE AT T —2RE. SRS

WPAT
1.3 Z2EpE

FREC0.500 0 g(A5H5Z 0. 000 1) ¥k i,
T IR AN A AL & (H, O,) |, 0B T i A Ak
FRHALIR G , HB Al K & 28 % 50 mL, ICP 3430
FE R R
1.4 SFRRNEEAERE

SEA AR A S R A PR O, SRR
S HR B TR R SHOEIE (ICP) Sy 24
FB, A2 s TAESS R AR 2 ik M0 2% b 47
BRI E

A AR B R R S IS AU g S T
1300 W, %5 S 15 L/min, 2S00 &
0.8 L/min, #i IS iiH 0.2 L/min, SR E
0.8 L/min, ZZ & 1. 5 mL/min , 4l [ 0L 25 15
mm , [ ZhF 5 EE 10 s,
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Tab.1 Major aluminium speciation extracted by various extractions

PEHGH FRERHUB EERRBUES
extraction solution species extracted major species estimated
KCl A%+ AP+
o _ AI(OH)?* ,A1(OH);
distilled H,O A1** AI(OH)?* A1(OH)," AI(OH), AIF Al
AI(OH), ,AlF, Al
NH, Ac A1** AI(OH)?* A1(OH)," AI(OH),; AIF Al Al , Al
(NH,)C,H;0; A1** AI(OH)?* A1(OH)," AI(OH), AIF Al Al Al Algy,
HC1 A1’* AI(OH)?* A1(OH), Al(OH), Al(OH), AIF AI(OH) 4
NaOH A1** AI(OH)?* A1(OH),;" AI(OH), AI(OH); AIF Al Al Alg, Aly, Algp,
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% 1 i, AIF 45 AIF**, A1F, , AlF,,
ALF;  ALE " AL KIS HEA HLER, Al H /N
TAEE, Alg NATREA LS, Al Alg, 7341
HPARATEEAHLER . Al 2By, B 200 A
i THLE R = KIETE + HCL £ US4
SR = UL + APLAAE; S48 - GRS =5

EBA NS (non-labile Al 5 Algy ) o
2.2 RRFHHEE

AR RO 18 VE AR I BB ) /NI 2 -
7K (KCl) < NH, Ac < (NH, ) C,H, O, < HCI <
NaOH, i 4&mf ] 1 h F1 1 d s G e &
AT, IR B FE PR 75 1 h, SCHn 25 R Lk
2, N\ 2 Tﬂﬁ@ﬂ@ﬁ%’éﬁ%ﬁ"]%%\ BFUEA
], R AV B 1 AP AR AR 25 5, HLAS Rl 4 B
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4 e RS SRS RN E A
BT 3, AR AT UL, W b 48 DR E
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(82.0% ~87.6% ) , 1M 7 W £ Wy AR W WA i 7= A o
PEsb A AR (ALY BIKIR S48 & 2 RAK, &
0.82% ~1.72% , /N TFAHHLEE (AL, ) & & 1E
1.44% ~2.44% NATEERR T B A TRoE A Hlsa
(Alg, ) FRIEL1T% ~2.92% F 53k, Tohl
FBEEDL AI(OH), (2.93% ~3.22% ) &2 F
ALY ( BHAEE) BIK AR (0.82% ~1.72%)
WAL, SHOME MR, Hi, (Y
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Tab.2 Determination of aluminum ( Al) species in seaweed n =5,mg/kg
A~ L
N B HL content
BESH 3 o
sample origin e KCl NH, Ac (NH, );C,H;0, HCI NaOH
total amount
i v 7 2 vl
?&Tﬁ “_(E“’%E*{F_ﬁ 1 396 +26 24+1.2 34£1.7 36 2.2 45 2.4 112 £5.2
dried kelp Xiapu Fujian
q:ﬁ}ﬁ? IRoRe 616 +12 8.4 0.7 13+£0.8 18 +1.0 19+1.0 42 +1.5
dried kelp Rongcheng Shandong
b WRIT P
_T%WK (ﬁ{lﬁ:lﬂﬁ. 1342 +25 16 £1.0 24 +1.3 21 +1.1 41 +2.2 119 £5.5
dried laver ~ Cangnan Zhejiang
L YT 74 i
T%‘”‘ fﬂ?&ﬁa_ﬂ 2 560 £42 21+1.0 37+1.8 30 £1.8 75 £3.6 154 £6.2
dried laver Putian Fujian
*3 TEESBELEEHESL
Tab.3 Percentage of different Al species %
LS 3
P F’Ziﬁ{ AP* Al Algy, Al(OH), Al Algy, Alon
sample origin
i 5 7 A
B ?F“@EX(_@ 1.72 2.44 .58 3.22 8.02 13.04 82.0
dried kelp Xiapu Fujian
JF{%T'FH UIARZRER 1.36 2.11 2.92 3.08 6.82 11.85 83.7
dried kelp  Rongcheng Shandong
P W
T'—’WK 7 @ﬁj. 1.19 1.79 1.56 3.06 8.87 12.22 83.5
dried laver Cangnan Zhejiang
b i YE
e AL 0.82 1.44 .17 2.93 6.02 8.63 87.6

dried laver Putian Fujian
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Speciation analysis of aluminium in seaweed

SHANG De-rong'**, ZHAO Yan-fang'*, NING Jin-song'**, LI Xiao-chuan®" |
ZHAI Yu-xiu'”, SHU Ben-sheng', SHENG Xiao-feng'”*, GUO Ying-ying'~

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources ,Minisiry of Agriculture
266071 , China;

266071, China;

Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Qingdao
2. National Center for Quality Supervision and Test of Aquatic Products,Qingdao
3. China Seaweed Industrial Association ,Beijing 100125, China
4. College of Food Science ,Ocean University of Dalian,Dalian 116023 , China)
Abstract; The aluminum content in seaweed was first researched in out country. The results showed that the
aluminum content ranged from 53. 2 mg/kg to 2 714. 6 mg/kg, especially for laver which had highest
average value. The speciation analysis of aluminum was first conducted in seaweed using sequential chemical
extraction. There were several forms of aluminum in seaweed and the main speciation was organic aluminum
which was stable and not easy to be absorbed by organism. It accounted for 82. 5% —87.6% of the total
aluminum. The inorganic aluminum which had higher toxicity accounted for only 3. 75% —4.94% of the
total amount. The present research further proved that it was not enough to use total aluminum as the
standard to evaluate the safety of the seaweed, and it was urgent to establish different limitation standards
according to different aluminum speciation in order to accurately evaluate the safety of the seaweed and
guarantee the healthy development of the seaweed industry.
Key words: seaweed; aluminium; speciation
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