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Determination of Cd in Shrimps by microwave digestion and inductively

coupled plasma mass spectrometry
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£ 1.5 mL A% B 6 mL Aok 6 A BF R 17 min 89 &4 T 37 ¥ 48
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Abstract: The orthogonal array design methods were applied to ana-
lyze the influence of H; Oz volume/HNO; volume/microwave
digestion time three factors and their interaction on the extraction of
Cd, select an optimized progress to extract Cd from shrimps. The ex-
perimental results showed that when H; O; volume was 1.0 mlL,
HNOj;volume is 5.0 mL, microwave digestion time was 13 minutes
and 46 seconds, under these conditions, the contents of Cd reached
0.497 mg/kg. Determination of GBW10050 (big shrimps) showed that
contents of Cd have the same results with standards values. Method limits
of detection were obtained within the range of 0.01 pg /kg,the precision
for this method was better than 5%. It allowed simple, rapid, sensi-
tive and accurate determination of Cd in shrimps.

Keywords: microwave digestion; inductively coupled plasma mass

spectrometry (ICP—MS); Cadmium; shrimps
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B Ay R | AR 43 BT U 4 AR RS AR
1 #RLS 5%
L1 #E5RH

M EAER T B S T e R B X ER S, B AR
J7 B BR K=l 5

IR AR HED) BT : GBW 10050 , [ 5 b5 HE ) 5T 0> 5

Cd Fr A% 4 (1 000 mg/L) « B ZARUEY) T P o0 5

HaiK (18, 2 MQ + ecm, i Molecula 2 7K AL £ : EE#)
B A R A A 5

HNO; \H, O, 0% 28, = 25 4 131 4 7850 A R A A .
1.2 WFEHEE

VO T H R B 2 s TR B X - X series” Y (2 45 [f] .0
F AL &5 i i % %) » 32 B Thermo Fisher 24 7] ;

T Y % AY . MARS-6 %1, 22§ CEM A #) .
1.3 Hik
1.3.1 ICP—MS il & R CCT CGilf fi 2 I itk ) #8555
SR P R 1 200 W, R BB BE 150 mm, FE g AU
0.86 L/min, fi IS 3 0.8 L/min, @ EH K H# 13 L/min,
1.3.2 TRBIHMR R KRR Sk V225, BIBR IR L L AT
BHR A SN AT R HER AR IR 0.25 g T MR &E . A
5 mLAKAR 0.5 mL i &AL & i A 3 AT BT A L AR S R T —
A TR i A T A SR AT 0 A, T TRLEE ET 2 20 min, fR F
15 min, s KIWFE 1 000 W I M 58 56 5 ¥ 20 2 25 i, 1T 4
JKAE A2 25 mL, [ B fORE v as X B, BT A g 1 AT Y
PL30% HNO, B 705 A sk & sk .
1.3.3 fRuEMI L2 @ 5 00 I R 4 T TR 43 )
7 0.0,1.0,5.0,10.0,20.0 pg/L B 5 5 51 b fE ¥ W3 4700
JESEERTE 0~20 pg/L [ N TAE M2t B 47, |9 7 2
Hoy=1184.562+1.89 , M C R E r 2 0.999 9, F7 i 1 £& T,
&1,
1.3.4 BRFRR®IT

(1) H, O (A FE X 0 o 48 42 It (19 5% Wi - BRI 0.25 g #F
KE ST W A SE b, A 5 mL HNO; . £ % W i 5 B
180 °C . fi i T f s 1] &y 15 min, Hy O, &R F 4> 52K 0.5,1.0,
1.5,2.0,2.5 mL, B 5% 88 75 I B 0T 0 A 430 3 B3 119 32 1)

(2) HNOs {7 B HF e 42 Bk (19 32 i - PRI 0.25 g HFAE
W BCT W R EE R LI 0.5 mL Hy O B I iR 15 S 180 °C,
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Figure 1 Standard curves of different concentration of Cd
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TR T8 AR B TRD S 15 min, HNOs B 43 514 4,5,6,7,8 mL,
5T HNO, PR B S v 45 52 B 1 5% )

(3) BRI T e Tk 3 o W vl 488 B P B 0 - BRI 0.25 g
URRE S T R HE R L A 0.5 mL H, O, .5 mL HNO, , 3
T A B R) A 15 min BRI T A IELBE 43 51 Oh 160,170,180,
190,200 °C , BHF 5 T I8 i M7tk J3E % A v 4 B B 10 5 )

(4> TR0 T fige B 0] XoF I o 4500 4 B0 5 1% 52 0w« FR B 0.25 g
HREE ST AR RE P L A 0.5 mL H, 0, .5 mL HNO; . %
T AR Dy 180 °C A I T A B I 43 50 S 11,13,15, 17,
19 min, BfF 73 13k I8 714 fife B 1] Xof 0 e 6 2 B 1 R
135 ERRB BT fEREERE LSRR Bk
L, 39 #EAT IE 28R 86 83T . B MR A 3 1K,

L4 BB

FIFH Spss 17.0 g 4% F 3fF 17 80 B 2% 1 IE &8 IR 58 O 2
Sy
2 HiRk5nbr
2.1 BERAKRERSSH
2.1.1 H, O, (R BUSH AR R 4R 4R B A 52w | 1Bl 2 m)
H, O, (4 A2 % I A7 4 (1 32 BB A5 AR 2 3% 5% ) (P <C0.05),
H, O, R FRFE 0.5~1.5 mL W}, #F vh 55 i $2 i B 4 H. O, fK
ARG B8 K TH 8 L A H O 2 — il 55 BR 1k 4 AR 591 e SR iR
JE TR BIVRT 43 ffe 5 v REAS TR MR AR WA DL L S VR A R SR T
ALK KRR EIR AWM A RE S . BRBIR ALY s 4%
WM H, O, RER  F4R IR 2 T R s, B o il iR vl fE &
SR AR M B i He O 18 00 I AU R iR S IR AR T
S5A N AR ZR R R RS AR R S TR
Wik EE Hy O, 80 1.5 mL ZAA R EE.
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Figure 2 Effects of H; O,volume on concentration

of Cd in shrimp

2.1.2 HNO; (R BT oF @ $2 i iy 2w i &l 3 7T 40
HNO; (B 0F b 45 1 $2 B0 i) 8 3 5% i (P<C0.05),
HNO; 7€ 4~6 mL &, iF &% /9 $2 U B HNO, i 1 34
F Tk A HNOS 2 — Rk S Ak 70 BT A 48 1 6 1R
IR G AT AV Y HNOs# KT 6 mL
A 4 1 SR IR AR R B T e R MBI RS £ T e
R BT P I E Ik B HNOs 528 6 mL A4
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Figure 3 Effects of HNO; volume on concentration

of Cd in shrimp
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Figure 4 Effects of microwave digestion temperature on

concentration of Cd in shrimp
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15 min I 58 35 5 R 5 SR T AR IS [8] K T 15 min i) 70 £ B
R L A D I IR S 2 i N T T O R R A
SR R S T BRI 0 AR BT B Ok o DR I 3k R R
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2.2 EXRBERSSH

2.2.1 IEZWEE AR AR R AR R IR
BEME A He O R B HNO, PR B0 3 7 it ] 3 4~ 1A
R L GOIER B FRAFILE 1,

2.2.2 IEZCAEA R Ko diE 2 ATAL 3 A R B0 4R 4
B R E A C> B, Bl H, O, A B> 10 T % i
[ > HNO, (51, Hor Hy O, 44 BUN 47 $2 3R 3 189 52 W de 588
A W B DN E S AL B Gy 5 IS IR R E S OF 5
SYWIE . B H, O A 1.5 mL  HNOs K1 6 mL A% 14 A B
6] 17 min, 4§ & £ 0.043 me/kg, MR 3 ATHL7E 0.05 B3

1 EXRBERKFER

Table 1 Single factor selection table
- A H, 0, B HNO; C U it
B kumL BUmL 0 /min
1 1.0 5 13
2 1.5 6 15
3 2.0 7 17
2 EXRBER
Table 2 The results of orthogonal test and range
&/ (mg « kg™ 1)
Fe A B C DD
2 3
1 1 1 1 1 0.019 0.010 0.025
2 1 2 2 2 0.033  0.045 0.024
3 1 3 3 3 0.012 0.010 0.011
4 2 1 2 3 0.020 0.018 0.023
5 2 2 3 1 0.042  0.044 0.043
6 2 3 1 2 0.035 0.023 0.029
7 3 1 3 2 0.038 0.034 0.036
8 3 2 1 3 0.019 0.011 0.015
9 3 3 2 1 0.030 0.028 0.029
k0021 002 0021 0030
ko 0.032 0.031 0.029 0.033
ks 0.027 0.023 0.030 0.016
R 0.011 0.008 0.009 0.017
F3 EXRWEAESH
Table 3 Analysis of variance of the orthogonal experiments

HWE  MmETrm AamE  Fit P {H

A 0.000 433 9 2 8.37 0.003
B 0.000 289 9 2 5.59 0.013
C 0.000 427 9 2 8.25 0.003
D 0.001 587 2 2

k2% 0.000 466 7 8

65



Ze5wN

2016 % 54

PO 1 Hy O, (R B CHNO, (4 B AR 5 iR i 18] o) 4% 41 B i
MERDFE.
2.3 FEMERETEMN
2.3.1 KW KGR AT [ Bl R AT A 6 Uk, 3R
AR A RRE B BE RSD N 1.72% . DL 11 YRR 2S (1 (E bR
e 2200 3 £F 8 SN K Hh B 3R A9 45 0 56 O ik A Hh PR Ol
0.01 pg/kg.
2.3.2 kR IR0 IROERRE SR R AR IR P 30 (E A
0.043 mg/kg. llkr: 439k 0.025,0.050,1.000 mg/kg, M 15
Bl % H 92% ~99% .
2.3.3  FRUEMIFRIGIE KR AR E ) IR PR G Y bR E(E A
(0.03940.002) mg/kg. Ml & {4 7 (0.038+0.001) mg/kg. 7E
RETEEZ N,
S

S FE ST AR D T A P R AR B T R B o U A A e
B RO A B R R IR IR SRR b8 O s R 5 A
WO R BT H, 0, 1.5 mL,HNO; 6.0 mL. 0%
TN ) 17 min, 7 3% 43 09 0F o 46 0 32 B0 5, ik #)
0.043 mg/kg, & F3CHAL 21 JH 8 M & &, Pk g Jr A
FRTE 0.01 pg/kg. KEE RSD N 1.72%, [t Ry 92% ~
9996 . W SE AR A5 ol 225 ) B0 45 R 5 b o0 R A — 5.
%3 B R TR R T e Bk A L R T A 4
D5 T A A I B 1 2 25, O A 2 4 XU T 2 1L
WAKHE . AR I % R A R 22 ) 58 B G 4 B Y
SR A 5 BRIF ST 4% 45 A 45 R 3% 22 I 1 28 A S 180 3 i i
TR o B LA AR AT il — k.
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