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Survey and evaluation of heavy metal contamination in foods in Shaanxi Province in 2014
NIE Xiao-ling, CHENG Guo-xia, WANG Min-juan, GUO Rong, LIU Yu
(Shaanxi Center for Disease Control and Prevention, Shaanxi Xi’an 710054, China)

Abstract; Objective The aim of this study was to measure the contents of lead, cadmium, mercury and arsenic in six
kinds of foods, evaluate its contamination condition in Shaanxi Province, and to provide evidence not only for the evaluation
of foods safety but also for the effective measures to control heavy metal contamination. Methods Inductively coupled
plasma mass spectrometer was employed to measure lead and cadmium contents, hydride generation-atomic fluorescence
spectrometry was used to measure arsenic contents, and mercury vapourmeter was used to measure mercury contents. One
factor contamination index and comprehensive pollution indices were employed to evaluate the metal contamination of
different kinds of foods. Moreover, the health risk of heavy metals exposure from foods was described. Results In six
kinds of foods in Shaanxi, the lead and mercury contents in meat were the highest at 0.049 0 and 0.003 3 mg/kg
respectively. The contents of cadmium and arsenic in grain crop were the highest at 0. 025 0 mg/kg. The contents of lead,
cadmium, mercury and arsenic measured by single contamination index and comprehensive contamination index were safe
and clean, and the margins of safety of lead, cadmium, mercury and arsenic in six kinds of foods were below one.
Conclusion Six kinds of foods were contaminated by lead, cadmium, mercury and arsenic, but the content were low. The
risks of these heavy metals are acceptable, and the foods are all safe to eat.
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1.1.2 EEAUL S5

XA A A 5 B 1 R g A (% E
Thermofisher) \AFS-2100 &Y J& 1 2¢ 56 5% B 1 (b &
¥t X 2% 4N 7)) . DMA-80 B R Y (& K A
Milestone ) . MARS6 1 U 75 fi A ( & CEM) .
EH45A H 3G i AR (b 5 ST 2R BF A 7)) L4k AL
SRR,

TR o SRR L B TR 2 Ry O 0 5 o v 9 5 /D
k[ GBW10011 ( GSB-2) ] . [l 1 3£ [ GBW10014
(GSB-5) ] % [ GBW10018 ( GSB-9) | ¥ 1 [ Hi Bk
Y H0 4t BR Ak 2% B A BF 98 T 5 B B 00 B bR ME T R
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PAICR AR HEF [ GBW (E) 080117 | ¥ [+ [ 3t
BRI BE R K b B Atk
1.2 Jik
121 e 7k

HEBA AR IO 2 J5 (I FE f 0.20 ~2.00 g (f i &2
0.1 mg) ,JNfisfR 5 ~8 ml S W Mt J5 , LA L IR &
BB R BT L I R R R A MR AR
BURAS) AR 1.00 ~2.50 g(A5 812 0. 1 mg) , A
HIR . & A R . B R UF AT B T M s, UL GB/T
5009. 11—2003 (£ & v 3wl K TG AL R g 5z ) 2 o
WEAEM A AW IR T 5O i) & . oy ERA
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Table 1 ~ National security standards for the foods
o a2 e
L NENR: ESNEES 0.2
Pb B3 KR 0.1
LUES 0.05
cd B KA R 0.05
LS SNPGRS 0.1
FB N SN LS 0.01
Hg LSy 0.02
LESNES 0.05
As M B KR RS B 0.5
LUES 0.1
R2OEMBUR SRR S
Table 2 Quality grade for foods
S5y REER R HRER ISROKT
1 P<0.7 LA ERE
2 0.7<P<1.0 WA W 5 3
3 1.0<P<2.0 LEREES TF 46 5% 35
4 2.0<P<3.0 s g Z PTG
5 P>3.0 Y5 Y S5 e A Y T
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2.1 2014 4EBETGA 6 J bl h 4 i R L i
) 5 5 2R

By B AR NS, S ME N 0. 049 0
mg/kg, UM (& YA 0.032 0 mg/kg) ,
AR (F Y E A 0. 011 0 mg/kg) ; H 7 i
s I R R (MY 0. 025 0 mg/kg) ,
VR (S i A 0. 018 8 mg/kg) , AR (Y2

FOEEYE N 0.002 5 mg/kg) ;7K 5 dw g HY B b
WA EBEH 0.003 3 mg/kg) , HIJEHE R
(& EI(EN 0.003 0 mg/kg) , FRARAY R AR (F 2
B4 0.001 2 mg/kg) ; il 5 5 fe oy 1Y 12 A2 ML (3
HEIMEA 0.025 0 mg/kg) , K2 H L (& B HIH
90.025 0 mg/kg) Fe AR A2 W2 (& & B HE N
0.005 0 mg/kg) , W3 3.

F£ 3 2014 AERRTEAE 6 JER A AT R OR VIR (2 £ 5, mg/kg)

Contents of lead,cadmium , mercury and arsenic in six kinds of foods in Shaanxi Province in 2014

Hg

As

Table 3

Y TES Pb cd

AT 0.0320+0.017 0 0.025 0 +0.013 2
e 0.028 0 £0.017 0 0.018 8 £0.009 5
7K 0.018 0 £0.013 0 0.003 8 £0.001 9
BES 0.049 0 £0.034 0 0.008 8 £0.005 5
FEAR 0.018 0 £0.003 0 0.002 5 +£0.000 4
VILES 0.011 0+0.0110 0.005 9 +£0.031 8

0.001 9 £0.001 3
0.002 0 £0.001 0
0.001 2 £0. 000 6
0.003 3 £0.000 9
0.003 0 £0.001 7
0.001 3 £0.003 2

0.0250+0.014 0
0.016 0 £0.009 0
0.016 0 £0.014 0
0.011 0 £0.003 0
0.0250+0.013 0
0.005 0 £0.014 0

2.2 R[FZE50 Al Y 4 G G AR B VT A 4
AN TR R0 Bt ) T 4 J T e R B 2R R R, R
WFSER AT 5N 535 G 48 MOk F0 A A 2 25 4 45
TRBOEXM AT T, R 4 51 T 6 K| RE.
B8 R S G PR A5 R
F 46K M PE R R S TR AR
Table 4  Contamination extents of lead,cadmium , mercury

and arsenic in six kinds of foods in Shaanxi Province

e~ BTG A58 BTG e ERATS
5 \%?‘é’p’?&z P %#‘éf&

Pb Cd Hg  As LR A4 R
WE 0.20 0.20 0.10 0.05 224 i 0.20 %4 i
B3 0.30 0.40 0.20 0.03 %4 iFiE 0.30 %4 W
AH0.20 0.08 0.10 0.03 24 i 0.20 %4 3
B2 0.20 0.09 0.07 0.02 %4 35iE 0.20 %4 35k
HEFE 0.09 0.05 0.06 0.05 224 5 0.08 224 ik
P 0.20 0.06 0.10 0.05 %4 JiE 0.20 %4 K

M 4 Fal LU 6 S8 ah i, o oK B0
15 5 15 B fe B 3R B 3K, 20 il O 0.30,0.40,
0. 20, fift F. 20§75 J 5 BOML £ | 3R I W2 01 81 fe e
($9709°0.05) o Zi 45 ¥5 e 48 KU B9 2 0 J2 6 5%
(0.30) , Zi &5 Y48 BUR RAY 2 82K (0. 08) o 6 2K
BT R R VB AR TS e R BOR 25 3
PRI AR L 38 O T4 TE T .
2.3 BRPIAE R IRE B YRR S E &R I
JE LR 3T A

XF 6 B R Y iR R EREEAT U PEAL o T
ok R T BE A AL fE E W, 6 A KU ]
DA B A HR 5 ) T 52 B Jo 4 A (PTW) FUBE A
DRI Fi 3

EDI
ERHE(MO0S,) = o

K e NIGYW IS EDI K ¢ W5 0 52 B
H A A, me, th X R F 3R (Fop R oML S
W ¢ (5% BT F o i 0 9 HOY 25, AR
e R R ) T, A A R A X
6 R dh B e R IR AR B W 300 gl i K
400 g, 7K 100 g & &N 50 g, KK 25 g, Wh K
100 g) ;Slc,, ¢ ¥ (9 % 4 4 A, mg/kgs f O KL O
KF, R PTWI R f =75 BW R NF 35 K, 1%
60 kg 1145,

KBS H) 5 - MOS < 1, % & 5 W0 X 1 i &8 42 5% T
£ XU 2 1T LA HE 32 19 s MOS > 1, 3% 1 3 W %) £ i 42
L SR 1 KU R o T T A 4 A2 BRI Y SR UGS
4 g JRU I A P

W FAO/WHO f9 #LE™, 85 iy PTWI =
0.025 0 mg/kg BW, 4% i) PTWI = 0.007 0 mg/kg
BW,7 1 PTWI =0. 004 0 mg/kg BW , fifi ) PTWI =
0.015 0 mg/kg BW , £ 5 ii AT 5 R Bl XU S £ 25
RILHES,

S OCEMPE B R XU TE A A AR

Table 5 Health risk evaluation for lead,cadmium,
mercury and arsenic in the foods
g EDI kit
A==y A . ’ CE Mo,
EY /mg ’ /(mg/kg)
Pb 0.026 5 7 0.025 0 0.12
Cd 0.016 6 7 0.007 0 0.30
Hg 0.001 9 7 0.004 0 0. 06
As 0.017 2 7 0.0150 0.13

WA s Pron B H R GO KR VK &
RANYIHE 6 KA i BEAHY VL OR A0 o 5
0.026 5.0.016 6.0.001 9.0.017 2 mg, 4% 4 FRIH
FeK(0.30)  FURZ A (0. 13) A4 (0. 12) , 5K 5 I

v
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(0.06) . ZE AR i KR VR VR
6 JEE ALY VB R (B EY MOS < 1, SR IWIAT (
IR X T A i e R W ) JRUB 2 T LR 32 Y

3 iWig

By R R HRTSDE AT R A
PENESRE. BaTEENE SR TELE
Yo it AR, B AR b G 8 2 BURE R B
AR X AP s ™ f

AP X PR P4 6 B AT i R R
PEATARRI, A UL B3k KR (s Ry
By VHR R S RIS  E A AE. IER A R AT R
AR IE N 6 F' A e, 20 o 0.049 0 A
0.003 3 mg/kg, ARKMBETE A IEE o EERAE THE |
PRSP X DI PR R T B S T R
B, EAER R BN 2 H W B R R . AR dh b
SETERGHEYEETESRNTIE DA —ER
RAER I EF & R B4 R, & & X
P E B JE T R A —E e B R EE T, U
FAE BN TI7 ik AT AR AR e P BN KB
b G Jm oW BE B L BT E o BF R R
W A Al T RS Y P R LB VG A
TEA> T (A M0 v, 7 R O3 R IS il ) B o )
WL, DU DR 9% 3% 10 6 22 2 70 B R

MR ISR AL BRSO 6 KB PR, X
YL 30k g5 R — o T AR IFR R &
A i LS ORI FI/INK 3 A B B R o T
Wl R E R E ARG AR, B A
A A B AN BT 55, X £ i B4 B R A R
o B LEE R WA TS R R R TR, vl il
LIRS TE Y | A W e e A R A RS A R T i
WG e o B NN H H A I S R,
Jot e 2 A () BEUSE i 5 R A SR TR 1) B e L EE AL, i
XEARE B W T B R AR TS e R 4R R 7R
AR HE KT R B 2 A I R B R

P B30T 5 G 8 B0k TN 2545 15 G 48 Bk XA
Rl S E il P B LR B R BEAT PR, B SR A Y
B R BIG QR R O 6 KRB A P R IR R R
SNy 2 i B IS G 48 BOT S B, 6 FE R AT
B R VBRI TG Y B8 KPR O 4 R B O 2 A T8,
N AT = g VIR A T o B s e o RS - s
HE AR RIS 3 i AR HE A 1 1 i L 32
B TR ZIE G KR VBT YA M B R AR
TER BB b T A7 S 2R R S A L R I 4 R
NSRS VR RS SR R, R T S e
T R RE RIS T 50 #¢) i ) J7 THGHRA ER Y B

XA IR S B g 4 R — L

XF 6 LAl R Y R R BRE AT KU T AR, A
SRCPH BN Eq e FAN N NG N R 4 1RV K it
> >4 > ok, X RUIBRTT A M ZMIT RRZ,
SRV YAR KT D X 5 T B 5T 4 R A —
B BRREX/NT L AR S > i >
By > ok, AR BN FX A BOROR KRBT 2 A
Hzz e RAEA & T4, X R AT S & 5 HEA
i R 22 A XU e R T A Y

L5 WM 255 T e 45 B XUVt 4 2 R
{ELF IR, A5 PN 2k 6 28 £ 4l 35 AT I 4 O % 42 3
T, R NP B ) XU S A DL 3 52 1), 6 W B 1 4
MR B KR IS VNI 6 B dh P AT
B oA BB T AR AR, RO
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