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Analysis of metallic elements in Porphyra haitanensis by ICP-OES
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Abstract: To explore the altar of the rapid detection Porphyra haitanensis metal elements, a new method
for analyzing the contents of metallic elements, such as As, Cd, Cr, Hg, Pb, and Zn in Porphyra
haitanensts by inductively coupled plasma-optical emission spectrometry (ICP-OES) was developed. Three
representative areas were chosen at Qidong (Jiangsu Province), Xiangshan (Zhejiang Province),
Fuding (Fujian Province) to collect the samples. The samples processing procedures involve two steps,
being first decomposed by standing digestion, and then by microwave digestion at different temperature
gradient (100 °C, 180 C, 100 °C) each for 10 minutes. Standard curve method was used as quantification
of samples; the interference was eliminated by the digestion solvent. This method showed satisfactory
precision and accuracy with the relative standard deviation(RSDs) between 0.35% and 5.14%. The recovery
rates of As, Cd, Cr, Hg, Pb and Zn were between 95.8% and 105.3% , 89.0% - 98.0% , 93.0% -
103.2%, 90.5% — 96.0%, 86.5 % — 107.5% and 94.7% - 98.4%, respectively. Survey also found that the
Cd in Qidong the content is 3.57 mg-kg™, Pb level 2.15 mg-kg™; Xiangshan in the sample Hg content is
1.54 mg-kg™; a sample of Zn in Fuding the content is 161.12 mg-kg™, from metal content were exceeds
bid badly. [Ch, 3 tab. 10 ref.]
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I %38 Porphyra haitanensis J& ™ E N TARE M 2 D EBLEFEMEZ —, F- PR, InEEET
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MR [4-9 1438 T Z e SR I Jy 7548, Hodh ICP-OES A H A R . TP/, detes, nl R a ek
IO 5 22 Fh 42 JR T ER , AN i T 4 S8 T R AT PRH A M AR R TR A BT AR T A N S
SR WG 203 fff vk AL B T 43 I 3R SRS R B VLR A AR L WRIL L R AR A R R SRR AR 54 17
ALY ICP-OES J5 kI 1T HEA il (As), 3 (Cd), #(Cr), A& (Hg), %1 (Pb), % (Zn) By BT RS>
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fii 11 OPTIMA 2100 DV HLBHE A %5 B T 40t & 9635 (3E [ Perkin Elemer 23w ) o il 1 WL
WMENTE A SIEAL; P iU E RS Gem Tip TM HISE W FEALAS; XS 23 :0 CCD 1
2S5 40 MHz B #URA A48 CFT233 KRG R G, — IG5 . B & it i 1k a2 5
KT ICP-OES ¥ & 35 5 i i h R s R . e (Uas TAESE %R 1.3 kW, s 0.2
L-min™, ¥ WM 150 L-min™, 2 H 0.8 L-min™", a1 E#EE K 1.5 L-min", i ] CEM
MARS 75538 f %5 P S0 I A A (3B CEM A\l ) . SR R 2 450 MHz, I Ak I TS 52 f = R 1 R
10.34 MPa, f @il R 300 °C, B3 A5 ML SR B B0 10% 65 Fe i WOR k7, FH s aliKk vk
BT 2
1.2 KFASHRERR

BT ECH 65%8 1R, R ECH 30%id AL (L at), KEvoK, maik(afl), trifEh
(I SPEX 2] : #R (A, Mi(As), B(B), #1(Ba), 5(Ca), # (Cr), #(Cu), K (Hg), B (Fe),
BE(K), (L), B (Mg), 4 (Mn), B(Ni), #(P), #5(Pb), BL(V), ¥t (Zn), #i(Be), 4 (Bi), 4
(Cd), fifi(Se), #8(Sr), #H(Na)%F 21 FoCZEiniEw, HIRFDECH 10%M R ECH, ¥1o8 1.0 g- L7,
1.3 H@mRE

IR BSR4 R B TR T AR T 5 U 2830 928 7 (32°05723"N, 121°36'27"E), WL T %
T4 1 BV S A SR 3R A 15 (29°33°37"N, 121°58732"E) Fl 4 HE 44 4 & 117 i 1 48 48 2% 3751 1 (27°077 107
N, 120°23'03"E), FEdhRET 2008 4 10 — 12 H 1], MR 45 R A MK SCE A K 37 5 7K Sl BE 32 2275 e
JEBE BT, WA REM R 6 NIRRT, FEATEIEE 1 km, & FE ARG 32 5 50 4 KR DL R 4E 3
AFEAS R AEIR SR EEREAR 54 4y, VKBRS |1, TR 2K G R AR - 20 CHKFE T & .
1.4 HmE

o3 HIBGE B350 SR, $ GB/T 5009.3-2003 #1217 ik M 2 1H 2, I 2 35 58 58 R 0 5 K
, EREWERFENGKEN 13.0% ~ 13.7%, Kiiifk 0.2 g 2247 THRJ5 115 2838 RE SOl A T AL BE
THALHE R A 6 mL A FL %0k 65% 4R A 2 mL AR R0 B0 30% Ay Efbal, FRENIE 3 ~ 4 h,
THALER AT TE AL, DR 1.2 kW, i 100 °C, 4k 10 min; WIIFEE 1.5 kW, HE
180 °C, 744k 10 min; JHINFZE 650 W, HHE 100 °C, 1L 10 min, HILBICE | B, HILFEAH,
THAL TR B AL HET PR L # 2 25 mL B, BAiKER . PIRIIEE S R IR R A 2s F g,
1.5 HFELE
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Hb, C HIZEFREMNESERE DA (mg-kg); Co MEES MR REWRE (mg- L) ; M NIZSEZEHE
m B (g)5 Vo MRS IR FL (L) .

2 RS
2.

TCP-OES %] 4/~ 552 i ] 5 #6577 LA 7] i ik 4 &2 Table 1  Analytical wavelengths and detection limits of elements
AAREILE, BB GA SRE shpe, segpep K BWERAm PR R e L)
S 454N T IR 2 ~ 3 AR, LR 4 . 193.696 0.004
Brompis . TN LRV, R T K fil 228.802 0.002
FER R T, EEEAE R 1, i 267.716 0.004
2.2 AEKHR * 253.652 0.050

TEME T, LRI E 25 I 20 I, DA i 220353 0.030
S50 3 A% Al 22 i 0 0L ) B v BB R A LR Y 5 206.200 0.003

TER R, 45 R K 1,
23 MEFHR

R0 2 B BB A 5 15 R A HT ICP-OES 7R85 Se i 45 F N #EAT I E , Bkl 6 I, %
RAEH 18 f3 R il I E 25 RO, IR IR 15 IRk b i . AR IR 2,

R2 HmPRERTEREFHVNEER

Table 2 Determination results of elements in sample (n=6)

# &R IG R U (mg - kg™)

AL
i i s R # B
JAWINEES 9.58(0.99) 0.57(5.14) 0.34(2.33) 0.36(4.76) 2.15(4.36) 42.73(0.61)
W 4 1L 6.98(0.36) 0.09(3.26) 0.18(1.88) 1.54(4.22) 0.79(4.42) 40.85(0.89)
A 6.39(0.36) 0.07(2.37) 0.15(1.82) 0(3.09) 0.51(5.01) 161.12(2.21)
Il 5 b o R i 1.50 (JCHLAN) 0.10 0.50 0.50 (' #£5) 1.00 50.00

BLHT s 455 AR AR AR E D 22 (%) -

2.4 fnRE LI
BELIIECR A = BT REAS 2 B I AAREI W, HEATASCE AR DI S8, (0T3S AR J A i )
SEAEL-S AR RE A 9 BEIS S B LUARL, P38 IR (90 ) #2 =l DR BRSP4, 25 2R L3k 3,

3 Zw 5w

SR P25 i A BAE &, TCP-OES I 2 32 58 3 b #1401 i 43 305 [ R b o 22 B 25 o i T A o
(GB 19643-2005), UM E TG YIRERME (GB 2762-2005) FRAH KR AR FL 4, Y1958 A REEFE
i PR TR B 057 mg-ke?, EZEPRAERR A 0.1 mg kg™, AR 82.46%; HiiEMECH 2.15 mg kg™,
E Z AR 1.0 mg-kg™, HbR 53.49% ., WiiLG L RAEFE ORI 4380 1.54 me ke, B XA
HERR T 0.5 mg kg™, MR 67.53%. i H AR 5 R AL 0l P i 0 BCK 16112 mg-kg™, [ bR ifER &
50 mg-keg™, MR 68.97% , AL rhINAR A E S B T ERR GB 19643-2005 H O RE L L L
T s AT AROCAS IR, SEOCA S8R, AR Bon SR EIVE S M I EE SR TR
RIS, Hi@tro R B XS M, VL08R B2 5305 4 R it o BOM X A&, Al Ag
5520 1 B s TRl i Al P e 3k, TV IR TS YRR R R O

JAR IS0 R B, SR A A R 5SS  EE A R AR MR R 95.8% ~ 100.3%, & A1 %y 89.0%
~ 98.0%, W Ny 93.0% ~ 101.0%, KIS 90.5% ~ 96.0%, 45 IR 86.5% ~ 100.5%,
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Table 3 Results of recovery test(n=6)

&Jm

TR TS A 1y

JEZE  BRENE ks WOEAE RO SRERDE /. ndRd/ MM R JSREIE Y AR DsE R IR/ s

{ﬁ/mg'kgil) (mg-kg™") (mg-kg™) /% (mg-kg?)  (mg-kg") (mg-kg™) /% (mg-kg?) (mg-kg?) (mg-kgh) % K%

9.58 10.00  18.76 95.8 6.98 10.00 17.88 105.3 6.39 10.00 16.05 979 99.7
0.57 1.00 1.40 89.0 0.09 1.00 1.04 950 0.07 1.00 1.05 980 940
0.34 0.50 0.78 93.0 0.18 0.50 0.64 94.0 0.15 0.50 0.67 1032 96.7
0.36 2.00 2.23 94.5 1.54 2.00 340  96.0 0 2.00 1.81 905 93.7
2.15 2.00 4.46 107.5 0.79 2.00 258 925 0.51 2.00 217 865 955

42.73 150.00 189.65 98.4 40.85 150.00 18398  96.4 161.12 150.00  294.63 947 965

FERTCRN 94.7% ~ 98.4% , JUFR I E 4 R AHR AR e 22 N 0.35% ~ 5.14%, %7 ImD A, BAT
BRI | 0 PR | R RURT R R R, RS AR R D, OIRETIG G . TS L 5

e

B A% Oy 7 5 S 3 JiR 0 3R A DRSS 00 A0 5 B BRI S S (R B R S [Tk Sy A 3 0 38 2 B o
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