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Speciation analysis of aluminum in the seaweed
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ABSTRACT The analysis of aluminium (Al) in the seaweed is usually according to GB/T
23374-2009 which is in fact the method for measuring total Al. However, most of the Al in the
seaweed exists in organic forms which can not be absorbed by biological organism, and the toxic
soluble ionic Al ([[[) is very low. So it is urgent to establish a method for the Al speciation a-
nalysis in the seaweed. In the present research, the high performance liquid chromatography-in-
ductively coupled plasma mass spectrometry ( HPLC-ICP-MS) was used to determine the Al
() in the seaweed. The samples were extracted by the eluent (0. 040mol/L LiOH,0. 006 mol/
L. PDCA and 0. 090 mol/LL. CH;COOH) and shaken under 70 °C for 2 h, and then the extract
solution was centrifuged and filtered. After separation by CS5A column, the Al ([[[) was tested
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by inductively coupled plasma mass spectrometry (ICP-MS). The concentration of standard Al
solutiors ([ ) were 5.0mg/kg and50. 0mg/kg, and the average recoveries were all above
90. 8%, and the relative standard deviations were all below 4% (n=5). This method was suc-
cessfully used in the analysis of real samples and proved to be very accurate and reliable, which
may provide important technical support for drawing up the agricultural professional standard.
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Fig. 1 Changes of the soluble total aluminum in kelp
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with different temperature and time
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(R TR T 2 Bl . LA A B S L 45 i g Fig. 2 Chromatogram of Al speciation in P. haitanensis

without solid phase extraction in the pretreatment
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Fig.4 Chromatogram of Al speciation in Undaria Fig. 5 Chromatogram of Al speciation in Undaria
without the solid phase extraction in the pretreatment with the solid phase extraction in the pretreatment
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Fig. 6 Chromatogram of aluminum ([l[) in Undaria
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after the solid phase extraction in the pretreatment
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Table 1 Linear range and correlation coefficient of standard AI’"

e BF Concentration (pg/L)
i H Items

50.0 100. 0 200. 0 400. 0 800. 0
WAL Peak area 100 908 139 215 217 823 390 388 699 077
2R 7 = Linear equation y=801.752+609 40
W EZEE  Correlation coefficient R=0.999 7
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BRI R PR R s s 0,000 70t BT
. B2 10000
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ﬁl\ﬁfiﬂ%%ﬂ‘ﬁ R Eﬁfﬁﬁ?*ﬁ W F7 5, A4 ) L Vg J,J%E‘ Fig. 7 Chromatogram of standard aluminum (][] )
e bt S e e AL S N _ b o he linear ran as 50~ n 1
S ER A S A X 2 A3 A i 3 A 1 (the lincar range was 507 800ng/mb
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Table 2 Recovery ratio of AI’" and accuracy of the method

N P AP 2 e Wi
Addition level(mg/kg) AT recovery (%) Average recovery( %) RSD( %)
W Kelp 25.0 90.2/ 86.6/ 96.2/ 89.6/93.2 91.16 4.02
50.0 93.7/98.0/ 89.8/ 96.2/91.4 93. 82 3.58
232 P. haitanensis 25.0 88.6/ 87.9/ 96.5/ 91.2/95.6 91. 96 4.29
50.0 100.0/ 90.6/ 90.9/ 93.7/97.2 94. 48 4.31
A3 Undaria 25.0 95.1/ 87.9/ 90.2/ 89.4/93.7 91. 26 3.31
50.0 100.7/ 95.7/ 92.5/ 89.5/95. 2 94.72 4.39

3.6 SMITHEMER

SRR B OILAR AR LT A SRR A S R BT AL ) HPLC-ICP-MS 3k 3 7 H AL & i,
BRI E $2 IR E AR GB/ T 23374-2009 Jrikib4r . Kl &5 2R WL 3 Rty b mipJm (o B, 3R ILIAT 8~ 151 9.
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Table 3 The aluminum (][ ) and total aluminum content in kelp, P. haitanensis

and Undaria (dry weight, n=5, unit:mg/kg)
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o Percentage of Al*!
Sample Origin AT content Total Al in total aluminum( %)
i Kelp I %A % Rongcheng, Shandong 23.70%+2.0 1316£52 1. 80
3% P. haitanensis AN Fuzhou, Fujian 27.584+1.2 2 138+56 1.29
W sk Undaria iL 7 Ki#% Dalian, Liaoning 8.6+0.52 137.7+6 6. 24
= 120k
) 100k B
5
a2 sk o
5 60k
= 40k
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A (8] Time(min) i} (8] Time(min)
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Fig. 8 Chromatogram of aluminum ([[[) in kelp Fig. 9 Chromatogram of aluminum ([[) in the

kelp with addition of standard solution
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HPLC-ICP-MS & Fl Ak, 27 3 57 1% 22 V- A7 i A8 12 32 3 P A O 1615 B 4518 02 — B0, [A) i ik — 25 10 B A i 1L 47
M7 ¥ (HPLC-ICP-MS) & Al 4711 .
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