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Rapid screening of cadmium in rice by X-ray fluorescence spectrometer
PENG Xin-kai, WANG Hui, YUAN Liang-jing
(Food Safety Production Engineering Research Center of Hunan Province, Hunan Changsha 410013, China)

Abstract: Objective A method of X-ray fluorescence spectrometer was established for rapid screening of cadmium in
rice. Methods The rice was detected by X-ray fluorescence spectrometer after crushed. Results The limit of detection
and quantification of detection were 0. 035 and 0. 094 mg/kg, the standard deviation of accuracy was 0. 015 5 and the value
of t-test was 0. 30. Chi-square value of repeatability was 5. 32, and the chi-square value of stability was 11. 07 within 12 h.
The standard deviation was 0.021 3 between two instruments. Conclusion  The results indicated that the X-ray
fluorescence spectrometer could meet the standard requirements of cadmium in rice. The accuracy, repeatability and
stability of instrument could meet the requirement of rapid screening. A new rapid screening method for cadmium in ricewas
developed. It provided technical support for purchasing grain in grassroots grain depot, acceptance check and supervision of

food raw material.

Key words: X-ray fluorescence spectrometer; rice; cadmium; rapid screening; food safety
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e BRI — M A R E BB ITER XK
A —E R, 2 L R K SRS F
W RE BRI &R, i bt
HEAN AR DT Yo A A (i o 3 B S B 5 ROK v 47
AR 2 AR s PR S 5 S 1 T B
o — MK TR & A, (HA S 3 X iy TR
R ¥ G 3 R OK TP R A R B PR A fE
(0.2 mg/kg) ™o FIRT, 4 A9 A5 8 R F IR I
W 4y ot Ot JE it ( atomic absorption spectrometer,
AAS) T A A 45 B TR (inductively coupled
plasma, ICP) "7 BEATIEA, 33k 19 b 7 2k T 4 R i
FRGL I % ] S 56 28 EAT o0 A Uk, 484 52 A, FE I
BOK BORBHR, 2013 45 AR I “ SRR S5
b R T R 2R B 37 WAORR ARl S 0 A B D3 A Y
B, PRI, T B S — PR B PREE MERR AT E
(AT 5 3k DA R R A o XU W T R 66 )2
JZE 1 SIS WSO A ARG 750K

X-SF 25O AW 32 T X5 B i rh e AL
JCER AT, ARXS T UL T LI R S A AR
X-BIRTOEC AL L BARAE, 73 Hr o B P, A il
FOd AR, R o TV ] BE, X LA B fi 15324
T Iz M TR BB TR AR IR T Ak
HERE HORPRL TSR A B 2 B 5T 7 A 30 AR )
FriataEs - B A, BN SET R X5
T B P A R B R R
P27 1200 7 KOk w4 e 4 B9 B L A
AR NX-100F 2 X-SF2REOEEBAL, X IOK
TR PR A AT

1 #R5FE
1.1 #E
11,1 FES,

DT A ROk 450 [ i g B T, A2 W Bl
A FTFR M R Aok [ GBW10045 ( GSB-23) L, It [ th
R B ] .
112 FEAE 50

NX-100F 7 X-SF 5L (9 /e B B &
SR TRREARA ST Pty , BB R 4 AR A B
oS EVRA R ) B A R R AN & R A AR
5 ml FEARTTEHL,
1.2 ik
1.2.1  AefEsh b s &t e

T8 e 2 R TR 7 i T o A D e o S 1 R R 8
SIRYAR R (YPL, YP2, YP3) 11 3 AN ROKAE
i AT GBW10045 ( GSB-23 ) KK FE &, ldb st Y94 |
TR WA R AR O e A B O B A

DU ebCs SR FH ) 8 1 12 28 18 ARV 2 ROK A
(YPL) 5 & 0 0.066 mg/kg, H1Hk B KK AL
(YP2) 5B & 50 0.224 me/ke, i W BE KK FE
(YP3) 5@ &5 0. 493 mg/kg, GBW10045 fity KK FE
A S A 0. 190 mg/kg (4 % M 0.19 £0. 02
mg/ kg, FHEIZ TSI o0 R g IR
FHPPERRTTE AT 08 H B SRR F ST T b As Hb B s
BRI = AU E(E) .
1.2.2  Z RS R o i I

Baas L ROKFE s 2k H GB/T 5009. 15—2003
CER PRI RE Y ) o B TR OGS R I 2
B E AR FORFES (R BR A 1 x 107 mg/kg) o
1.2.3  JORMES R R & e

K VB B AILRE KORAE S AT R I, e B, ELHE
A NX-100F %Y X252 00638 i AL AR 34 4 min
J& A B E T O, B IF b R 5 R 42 DU
iR, 29 25 min J5 , {8 B ST LR S ROKAE i
R i,

2 HERE5SH
2.1 A TAEZ R e

NX-100F %Y XS OGN & T — FpnifE
TAEHRZ, 61 R 8 0.991 6, £ 131 0. 05 ~
0.9 mg/kefE H & MR, >R H GBW10045 A4
B3 53 i) T (e KK ) A S B e it e 3
AL BEAT R UE | R R B v
2.2 ke BRAE R

WU (1 RORAE A, 20 e B 1. 2. 27 X gk
FTHTAL AN HT I, B ST 24 Wk BB
B 5 0. 010 mg/kg, brifEfw 25 4 0. 008 3., 435l
Fie B3 AR E MR LU R 10 A8(5 M8 LU AR Hh X-S 45
JETEAL B A 1 BR (LOD ) 1 5E B BR (LOQ) K ¥ N
0.035 f10. 094 mg/kg, GB 2762—2012 ( £ 15 4
PR ) B K OK R R BR R
0.2 mg/kg,NX-100F %I X-5F 28 5¢ 5 6 i 40K Hi BR
e o BR 52 4 P AT 2 B R ARG T ZER
2.3 MERA A A A

LL GBW10045 259 143 43 Bt ot (I e K oK)
FH L AP FR F AAS 5 ICP-MS 3 [7] 5 15 1
% YR EE (YPL, YP2,YP3) (9 3 ML AE il
TRFE R, BERE AT I 2 Wk, 25 L 1, Rl
AR EAT 1, =0.30 < I FHE 1,05, =236, K]
NX-100F Y X528 2 633 A0 2 KoK rp 1 48 &
R B T

A E AR A e BT R R KoK ) 6 1K
TR 45 54 0.190 ~ 0.232 pg/kg, br e 22 K
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XSO (PRIt A ROK 0 1 & i —— 2 L, 55
#1 EREIAER(n=2)
Table 1 Testing results of accracy
. FRAfEE e
/(mg/kg) /(mg/kg)

YP1 0. 066 0.031
0.075

YP2 0.224 0.228
0.232

YP3 0.493 0.515
0. 500

GBW10045 0. 190 0. 185
0. 194

0.015 5, #R & GB/T 4889—2008 { K ¥ i) 4t 4k B
AR IEAAEAT 22 0T SR R) &
BRfSR A R A4 153y <11.07,

SERL ] NX-100F B X5 5666 1AL I &
KBS B A B e b A, I EA
1E MEWR TSR BRI SRS T S
2.4 RUEMHL

PLAW R 5353 A o (i e KoK AR kil R
wn, BERE 1 h K R]— A S SRS E 12 h, 0 SRR
AL B AR LS S 455 0 0. 200 ~0. 244 pg/ke, b5
WERZE M 0. 015 4, H 3 GB/T 4889—2008 , 2r fff 5%
AFA4TY <21.03,

] I BEHL L E P 3 NX-100F 1 X-5i 26 5¢ 4%
(] EE0 5[] — A i, ~PA T 8 W, X6 EE 7 15 {28
FERE  ME 25 R LR 2, iR hiikas REA ¢,
=0.55 <2.36, 74 NX-100F %! X556 66 rEY
I K i & 1 A TSR R e T

K2 PIBIERRINES R (n=8)

Table 2 Deference result of two instruments

PR E 1428 S {EL 24N SEINE
/(mg/kg) /(mg/kg) /(mg/kg)
0. 066 0. 031 0. 048
0. 066 0.075 0.109
0. 224 0.228 0.228
0.224 0.232 0.223
0. 493 0.515 0. 477
0. 493 0. 500 0. 503
0. 190 0.185 0. 200
0. 190 0. 194 0. 205

2.5 SEBRREARIIE

B 85 JORBE A 12 13, SR T XS90Tk
TERR A, AR R B, X S OROK R R
0.065 ~1. 13 mg/kg,

3 INE

ARSCR A X 58I 5 28 5 T AU KoK h
i AP O A 43 0 8 4% T R PR RT e B o
B PR RS M A IR AR S, 2 A
B, NX-100F 8 X-5 28 5¢ 66 i AR R FN & f:

FIR BB A& 2 K r 4 B ARSI A A v 23R, X Ol Rk
R R DR O A 582 TR, D R R R AR K
Wy, B i DR 36 WA A A R 3 T HOR SOHE (HE A
TIEAERLE R B 2277 e — € IR 22, T UAS 7 i34
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i E.BN RAREOSBERFEEE CESEASKATEEN YR, FiE A Wistar 8K IR E 1
Mo A S 4,5 HKE0.3.0.6.1.8 g/kg BW Z A B4R BR L 453 R AL An KA B4R, &-2039 H9RARAS A mh A4
MEEBEFRT BBROHBBRKRALLEE CHSRAMEIREH R 1 R/A; RSB F 522.5 mg/kg BW 2 8
45( 54585 1.8 g/kg BW A1 AR )1 K/ A ARASST RS AR E B FAREF, E44 T3 A BRI
BEEFERAF, R Zo08TRIARAANZWHZAMIIRE 1.8 o/kg BW A ZHRPRRGAX AN THL
&, 3R P SR 0.6.1. 8 o/kg BW FI BLAL NG M IR B iR sk R B LA E E B R K T AR ER 45 4 R4
it BEOBBRMAFEAE CBHEARBTHINE MK AN T EE,
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A study on the effect of casein phosphopeptides and vitamin C combined on the rat bone
LIU Zhong-hua, LIU Wen-jie, ZHANG Yan, PENG Xue-lian
(Shandong Center for Disease Control and Prevention, Shandong Jinan 250014, China)

Abstract; Objective To investigate the influence of casein phosphopeptides and vitamin C combined on the bone density of
rats. Methods Wistar male rats were randomly divided into 5 groups by body weight (three experimental groups and two
control groups). Three experimental groups were low, medium and high dose groups with the dosage of 5, 10, 30 times of human
recommended amount respectively. All experimental groups were administered by gavage a low calcium foundation feed, and the
efficient calcium capsule was administered once a day which contain casein phosphopeptides and vitamin C. Daily calcium
carbonate consumption (as Ca) of calcium carbonate control group was the same as high dose group, and low calcium control
group were administered an equal volume of deionized water by gavage. Bone density and other indicators were detected after
three months. Results High dose of casein phosphopeptides and vitamin C could significantly increase the rat bone calcium
content and femur midpoint of bone density, the high and medium dose could increase the femur distal end bone density, and all
experimental groups’ femur weight were no less than the calcium carbonate control group. Conclusion  The casein
phosphopeptides and vitamin C combined could effectively increase bone mineral density

Key words; Ca; calcium carbonate; casein phosphopeptides; vitamin C; bone density; calcium intake;

strengthening nutrients
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