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Rapid determination of cadmium content in grain by X - ray

fluorescence spectrometry
YANG Xue — wen

(Jiangxi Grain and Oil Quality Supervision and Inspection Center,Nanchang Jiangxi

330046)

Abstract ; The effect of rapid determination of cadmium content in grain by X - ray fluorescence spectrom-
etry was discussed, which was compared with that by graphite furnace atomic absorption spectrometry.
The result showed that the detection limit was 0. 026 mg/kg and limit of quantitation was 0.061 mg/kg;
all of the accuracy, repeatability and stability of the instrument conformed to the requirements; there were
no significant differences between measurement stations. The method is simple, convenient, with high
sensitivity and without environmental pollution, and is suitable for grain depots to store grain with cadmi-
um content over standard and non over standard separately when loading grain in order to prevent second-
ary pollution, which is of great significance to ensure food quality and safety.

Key words: X - ray fluorescence spectrometry; graphite furnace atomic absorption spectrometry

IRHRERE $£24 % 2016 F 553 B

(GFAAS) ; cadmium (Cd)

AR A = KR EEZ — P EE K
AT 2 42 1,65% bR A LARE K A, Spn e
FE oK & A seiad 0.2 mg/kg, 2007 4 [F
T HEWEIRE AFFFOR , TERAEAT 200 Tt iRER
FIES R, HiEEL TR 200 1275, 1 E
FKRE S RIS LR Ky 3, FEEAEWI RS LV
R FR TR S S i ER AR
J& 2945 1% ~ 6% WO, BARNISCR AT AR 4
HAEMIE S, S SREE P E AR iR
D FESI & A L. LLALLER IR F Y XAEAE W
WOV TR IRREAMER T /Ko G oKXt
MNEFEHE R, A NN REZEERNER, £

75 B #A:2015 - 10 - 09
YEB BN 2430, 1973 FF A, T R L RR.

SR T S, HO I R EBK O A ik 2
5 B P R M 8 B, o B R RV LR
TR AR SRR, b 28 T A IR AT | P 1 1
ERnEa L TUNIDNE N NI h I Uil oY
ML AFEIRE B REAF e, KR A R Q &, &
T RER N E R, 3 B BAAE , JH B P, PR
TR o A S WORBURY 2 —, BET R Ml
RS RS2 LA PR o PRI, VS 0 7 ROk
R B B BRI R

FUR, [ AR B b B R vk 2206 7
TEIEIEL A S T RO B s T ik
5 R SERGIN T vk ol AR PREE N SR B AR
FIR ], — FCAT I AL S B 28 P AT S5, B A — T ]
(EPRBE ARSI I 32 A 2 BRI A0, EE AR £ Y




BRI 524 % 2016 F 3 5

REZRE

G5 . ARSI X - SOt P il
KB R, 50 80 R RO A T H A
1 #M#BEAZE
1.1 ER5iKH

FOKFRAEY) BT GBW10045 (1 B R KA IE 524
PRUERI T, SN E(E N 0. 19 0. 02 pg/g) : F1E T
R BE ST BE 5 A bR VA W MR 1 000 pg/mL,
GBWO08619) - v [ i i B} 2= W 5 Bt ; il 2 L /= 54 R
(XLt - PERE R B A R A R IR AR (5
SRR R 1:9) ¢
1.2 (U8

PinAAcle 900T JET- W Ui 43 3¢ 5% B 11 . 24 [ PE
A5 C—MAG HP 10 A] i o #0 - f5 [ TKA A ]
ZG35C B ML PEB B A BR 22 F]; LM3100 # fit
Bl B L 38 2 287 ] 5 CIT - 3000SMR # X — &4k
D vax ) SVLIIE /N
1.3 ZBH%
13,1 BRIl ALE (E

TEREGR &t = R KORAE i 9 073, A3 Ak 40
Hifi, 7R A1 0GPk 4057 2 50 g ZE 4 %648,
S BIREHLANER 6 4%, R SARE™ o —1k 1 MR
JEF WSO R e VR A AT D S5 SR A A 1
SIEERESR (R D),

®1 RAVAENELER

wawE WEE L. THE ERE
T g e PRE ) g
1 0.630 1
2 0.659 8
o 3 0.662 3
=K 4 0.675 5 0.024 1 0.668 9 3.6
5 0.686 5
6 0.699 3
1 0.002 8
2 0.003 1
3 0.004 1
{EE7J(%Z 4 0.001 8 0.001 0 0.003 3 30.0
5 0.004 6
6 0.003 7
2 HEEARTHLR
e KRR TR
REER ) (mykg) A (mgkg) T
s 0.004 4 0.781
pui| 0.003 3 0. 669
Wit et 0.708
e 0.008 4 0.703
baNE] A H 0.82 kL
IR 0.006 2 0.741 0.000 1 mg/kg
Panic] 0.004 2 0.756
FHIHE/ (mg/kg)  0.003 8 0.740
PR 2 0.003 1 0.051
s 28 % 81.2 6.9

Kl st rE i K 27 XS 5 EMERE,
R A S OBOETE LI E  TE 45 RAT A A1
R T IR OETE L ALUE R EOR (L3R 2) o

1.3.2  EuFHRESS
1.3.2.1 EZRAUELYbRHEY) R

K GBW 10045 i JXOK A UESE Y bR ED T,
FEINEM A 0.19 £0.02 pg/g,
1.3.2.2  PUKAE S

D4R /K SRR i AMIC B AR S 0 i (25 SRl
FEnt SRR EE (A 02— KF) &Ll 100 g £
Ao B AR p R R AR B R AU 40 R SRR
HYI5)E I EAR 3 FE i, B B I 7P i e
AR A S0 JE RO A TR IA . TOIKF
FESHBCHI DLER 3 BN ZE R L 4,

#3  WIEANKFRGARS

FE G5 1* 2# 3* 4*
=K . 16 30 45 90
LTSS
mp | TMERe T 70 55 60
B e B/ (mg/kg) 0.122 0.225 0.335  0.446

x4 EREHINER

WE B ke 1* 2* 3* 4#
1 0.184 0.125 0.210 0.324  0.472
2 0.202 0.126 0.206 0.316  0.437
3 0.193 0.128 0.215 0.343  0.430
4 0.195 0.13 0.214 0.328  0.425
SEHME
/(mg/ke) 0.194 0.127 0.211 0.328  0.441
Pt i {5/ ( mg/kg) 0.122 0.225 0.335  0.446
e (0 22/ %o 3.9 -6.6 -2.1 -1.1
1.3.3 gk
1.3.3. 1 bRdfEdl 2 77 FREUB iR 51 AL 0.6

g ZEA T RSB, AR 10 mL, £&
RN 2 ~3 h, BRI E R, €A E 10 mL,
AU SR A s RO G R DI E
1.3.3.2 X - RIS KA FE I 7e b
P, 1t 40 H L IREIHET . Sk A 30 min, B
RERRAS 13 g, 2090 T A b, TR il A% 3 mm,
JERZ 0.5 mm PRI A, A PR [ E T X - o
LI AT AL I I E , 5 25 min 5 T
it L BRI 5 25
2 HBRESMH
2.1 MWRER
2011 J5iEAG R E R

X 20 AN SE AR S AT INRE L 07 i
R R LOD (Rhzs Rl 5 25 2R B {EDN 3 A b v
T ZETT5) 45580 0.026 mg/kg, R LOQ(LA%E




RELRE

IRHRERE $£24 % 2016 F 553 B

FRR Sl I R 45 SRS (E 0 10 RS bRl dm 2515 L 45
7 0.061 mg/kg, (MF5).

x5 KRUREEER
7 A FHIME bRt

/(mg/kg)  /(mg/kg) B
0.006 92

0.005 39

0.007 59

0.007 1

0.010 03

0.006 67

0.006 72

0.006 59

0.010 1

10 0.009 61

0.008 87

12 0.010 09

13 0.009 95

14 0.010 66

15 0.010 95

16 0.010 73

17 0.026 19

18 0.018 75

19 0.018 34

20 0.008 27

KR EER

5 YRR /(mg/kg) /(mg/kg)

O 00 N AN R W N =

0.01048 0.005 1 0.026 0.061

J—
—_

2.1.2 UERATE

X = PERDEETE T B GEAR HETT 1273 31 % PU 7K F-

R AN ROR SE PR ) o AT R, R T X o A

vk LU P A 7 12 AR A DN 25 2R e I AP AE T P 22

So GIFE AR 1, =0.79, A5 ¢t ﬁ%ﬁ%%,to.osp =

2.2622,1,=0.79 <ty,450 =2.262 2, ULEHAIEN E
S5 R E AR ey 0 E 45 R Z [A) JC B 25 57

T B R, RSP ARHERE BT 2 45 SRR
HHZAUESSYAREY) A E (e, (W#6) .

Ro6 [UEEMHENE
EfRk XL

BRES W OGRNER S i T
/(mg/kg) /(mg/kg) ' ‘
1 0.122 0.103 0.019
0.122 0.122 0
0.225 0.241 -0.016
2 0.225 0.235 -0.01
0.335 0.337 -0.002
3 -0.00290.0117 0.79 2.2622
0.335 0.349 -0.014
4 0. 446 0.435 0.010 5
0. 446 0.44 0.0055
. 0.19 0.203 -0.013
JHREI (19 0.19  -0.009
2.1.3 @wEM

R — B AR, 6 WH R E H 45 KF K
KFEdh, 1% 18 GB/T 48892008 ( Hitdfs i) 4t 114k BELAN
fifp e RS BE AT 2R SRR ) 7. 1 B
S 2 BUbT 22 A 50 S Mo 3 A1 R 6, B 3% 7

VR AN E B 22 T B AR T O P L 1
SRR, AR 6 U 2 i 25 5 BUA 1 S A s
WU Y 6 Yl H 2 I S 22 A5 0 IR, 5 450%
Ik ERE

THREER D P {H = 0. 221 mg/kg, i fii 22
S=0.012 5, % =0.034, #% GB/T 5009. 15 #i
S8 TR S A T oA 2 N 2 A
PR HERLE B MEEOR (LR T) o

x1 ESHNESER

WrE WEE P R
WEL /(mg/kg) /(mg/kg) /s

X Xoes(5) MR

1 0.242
2 0.226
3 0.225
0.221 0.0125 3.11 11.070 5 0.034
4 0.208
5 0.211
6 0.215

T FRUERLE  AH R 22 <20% , B YO 5 4 %) 2% <0. 044 2,6
YR 5 B S PRI B2 CrRos (6) =1£(6) +0.044 2/2.8 =4.0 *
0.0442/2.8 =0.063, T & PEArifE# 5 =0.044 2/2.8 =0.015 8,
X2 = (n-1)s>/8"  MHE GB/T 4889 — 2008 i 1) G-+ ik B A e B¢
IEBAREANTT 22 A SRR, &S A & A4 B 5] X5 o
(5) =11.070 5,

2.1.4 et

R — B YL &, B3/ NN E FHAAAE & , 14
ZERE 12 A/NmE LTk 12 A4/ 5 2 19
P 22 IR 25 02 75 e A e T3 vk P ML Y B
PRFE R ETENE

MRE 45 R W4 8, - 2MH = 0. 440 mg/kg, b fi
2 s =0.010 8, 2= =0.037, %% GB/T 5009. 15 #{.
TE 5 T I RE ARRGRE s v 22 R AR 22 24 BEAT
PRUERLE A A PEEOR

®8 BEMNEER

WiE WESR MM R R AR
WHL /(mg/kg) /(me/kg) /s KU/%

X Xgos(12) 22

1 0.430
2 0.435
3 0. 440
4 0.432
5 0.441
6 0.440
7 0.428 0.440 0.0108 2.4 1.454 21.0261 0.037
8 0.434
9 0.465
10 0.458
11 0.446
12 0.443
13 0.434

T AR UERLAE AR 22 <20% , 9 Y0 <2 4 % 22 < 0. 088,13 ¥k
W5 R A I SR 2% CrRos (13) = £(13) % 0.088/2.8 =4.7 =
0.088/2.8 =0. 148, & L4k 2 & =0. 087 8/2.8 =0.031,X* =
(n-1)s*/8" M4 GB/T 4889 - 2008 ¥ iy 4o Ab AR IEAS
YRR IEAN T 22 A H S A0, T A R A4 53] X o5 (12) =
21.026 1,

(TH#%E 68 W)




