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Inspection of grain and oils—Determination of manganese,copper,zinc,
rubidium, strontium, cadmium, lead in rice—Rapid extraction coupled with
inductively coupled plasma mass spectrometry
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A i o A 5 A [ GO RN B G A R RS T 9T I IR SRR R U A S R b o R s VR R
A A D B ARG PR A L R IR (R BRT 95 B A R 4 L B VE A R R L B B R e D L A R
90 A M v | R Y TR 9ol B B A s YV o AR b T M PO b B A R R T 5 ok R
8 WA B AT 5 P R R R 7 R MR I 3t | T T A P oL L R TR 2 A
B BE A A F PR AE (CREDARRAF .
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ATRHERLE AR R VB B R R R S S TR BT R (RTAR ICP-MS) B9 R
BT AL B AR A A R KB A BR AR A I R B MR
ABREE T ROR R R B B R RS

2 HEHSIAXH

T 50 SR T AR S B R AR TR . N H @3] SO A B 38 AR & T AR 3
o FLREARTE B 851 H 30 Hamii i AR (R 58 BT 47 6918 3080 38 A T A S0

GB/T 5491 WM& JHEHEIE TR

GB/T 6682 437 55 30 = A /K HLAS F0 i 30 7 vk

3 R

DTS 2 — R AR5 R PR 5T B B T B T R AR O B I A B O R L
FOUTR 2 5 0 I T P TR S B A B XU AE L R P T R S R R S R B ARE He . S R
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4.1 K7

S BRAR B A B, AR O T R B R Skl K GB/T 6682 #l&E By —ik .
4.1.1 W (HNO;) : 2 W b 78 18 8% 5% 1 & alik 7 .
4.1.2 EX(AD  @aimE < (>99.99 %) B .

4.2 X7 BL &l

421 FSERVEME(5+95) B 50 mL WG, B IMA 950 mL At RS,

4.2.2 FEEREW(10+90) B 100 mL B5HEE . &M A 900 mL K+ RS,

4.3 kRS

4.3.1 JTTEF W (1000 mg/L)(Mn.Cu.Zn.Rb.Sr.Cd.Ph) . 5 H 4 F br i ¥ Jii 80 % 5% 42 70 4R
T 45 .

4.3.2 PHRER (1 000 pg/L) (Ge) : R IEHIRIFR .
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4.4.0 RAEWHETAEER. REERATEMEN SRR L TR RAEFED 8. AMMRE®RA.2.D
BHEMBRRR SRS RARS, SO R TR ERES WMSR A bR AL IR KSR S s Wb T E &t
VB L 3 VR AR of 2R 1 45 0 2 TR L A Y L

4.4.2  PIARAE FHVE : BUE B s Z IR (1 000 mg/L)IRA, I AH BRI B (4. 2. 1) e il 45 33 e B2 9 P9
EAI . AR R RO S DL % A

5 {UEEMigHE

5.1
5.2
5.3
5.4

7 RESR

7.1 EEmMETALIE

HERFR B AR RE 5 (6.2) 0. 2l i B 0.000 1 @) F 10 mL &
G, TR LR 15 min, HEHE
5E~10 &M, R #RAEA.

7.2 UBSEEH

B, IMA S mL BRI (4.2.2)
20 5 min, U LWEW 1 mL, H— R KF R

7.2.1 LA B AR A L (SO SR B A U T AL S M A B RE R . IR S S R TR B
WRIESEZ £ S WM % B,
7.2.2 WEZ SR AF AR T AR E B 2 FOR G . 964 U RE 77 1k, e FRr 00 T 2K R4 36 A Bk BN
PIPRTEE IR 22 11 AR HE R B R T | A R BB AT I o 755 0 0 3K i 3 19 [R) o 3 B 9 ot
H A Z LI C,

X B A I BT DA A (U L TSR A T R I T R X S R AT L IE (SRR A — AR A A
TR IE TS 72, 8 6 i R B 7 38 T P A 7 R T 5 LI 3% D
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e e 2R 5 T B30 A R SRR A 5 B T T A Y0 S R R T 3 B A 5 B, AAR R 6
P ¥ J82 A B A A o LUAR 197 T 38 5 B 35k P AR 7T R WA RE LA B R o BIO(E B O G A A £ ) B o
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M RR A I A H TR 1 S T AR 3O R B A IS B 15 5 R L B o AR B A o T A
HA A IO TE R B R

8 LHRAE

R o 0 5 2 P

X:(c—co)XVXn

(1)

10 Hf

FOKREERELL 0.2 g A MBIE 50 mL 15, AR ER m ZH0R IR ER R LA X S L 1,
Fx1 STENKHR

HiR it 24 Hi i BR SETLER 2 RN —
mg/kg mg/kg ne/L

Mn 0.12 0.40 0~200 1.000 0

Cu 0.05 0.17 0~50 1.000 0

Zn 0.13 0.42 0~200 1.000 0
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F 1D
BRI A R i PR 52 Fit R ST E —
mg/kg mg/kg pe/L
Rb 0.050 0.17 0~200 0.999 9
Sr 0.025 0.083 0~10 1.000 0
cd 0.001 3 0.004 3 0~10 1.000 ©
Pb 0.025 0.083 0~10 0.999 9
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M R A
(FRHEH )
MERIBREERE
Al THRICEMARERTIE BRI LR AL
Al THRENGERFIBRRERE B3 B 4 T
—— i o 72 3 I R
N1 N2 N3 N4 N5 N6
Mn 0 10 25 50 100 200
Cu 0 1 5 10 25 50
Zn 0 10 25 50 100 200
Rb 0 10 25 50 100 200
Sr 0 0.1 0.5 1 5 10
cd 0 0.1 0.5 1 5 10
Pb 0 0.1 0.5 1 5 10

A2 T A AR SR FH A (5] A A2 5 3 2 AR G T A PR (et P R 3k ACRE B vl e B S TR L RS Y
A (o7 PR TR R B R R AR ST R AR R R B S MR R 0,025 mg/L~0.05 mg/L.
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B.1 WSS TARBEE U ERESE R NE B,
® Bl HBRBESEETEHNEMUBRESELEG

WU EH BiH -2 44 HiH
aram 1500 W g/ HikE LS b AR/ R L 55 kA%
LWT RS HR 15.00 L/min FREHE /B R
AR 1.18 L/min RHEAIE § mm
W Bh S 0.10 L/min Fe i Bk i (spectrum)
S 4.5 mL/min o 77 H 3
HAERE 20 4 T 5 A 3
BE 4R T R 0.3 t/s A O 3
B b £ T 0.4 mL/min
B.2 LRSS T HEB L TE SRR LE B2,
X B2 HEBBEAEETHEREMTRSHER
5 LR AR TEFS SHATHER
1 & Mn Tl 4 S5z 17
2 o] Cu Tl 2 97 1tk
3 24 Zn il 388 521
4 2l Rb W3 /G 9 S
5 i) Sr A /Tl AR S 0
6 i Cd U3 /3
7 # Pb 38 / Bl 48R L7 3l
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Mt ® C
(B R
EFRALEMAFRTE

TR EFEM R EMARILE LR C1,
®Cl BUTREFEENERMLETNANRTE

T E g iz % Wz
Mn 55
Cu 63,65
Zn 66
Rb 85 " Ge
Sr 88
Cd 111,114
Pb 206,207,208
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Fl & A Z TP I EAEILE D 1.
ZD1l FAERNETHRERE

i) fir % HEFE [ AL IE 7 2
med [MCd]=[111]—1. 073X [108]+0. 763 976 X [106]
Hieg [™MCd]=[114]—0.026 83<X[118]

205 P (™ Pb]=[206]+[207]+[208]

O (X0 R X A B E SR IE - B T ER T EECPS).,
T 2. 0h T [ 8 S0 T 0 BB Al S AR R / S i B AR LT B O R B TR SR T R I R
E 3. JEHCECAE 10~ 80 1 & fk T3 U S o SR TR/ S S
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