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Spatial auto-correlation analysis for cadmium content in crayfish in Qianjiang, Hubei
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Abstract. Objective This research explored the spatial distribution and spatial auto-correlation of cadmium content
level in crayfish in Qianjiang, Hubei, which aimed to provide basis for optimizing the local crayfish breeding industry.
Methods The detection data of 760 samples at 38 sample points were analyzed by the spatial visualization and auto-
correlation. Results The crayfish with relative high level of cadmium source from the northwest and south part of
Qianjiang, especially guanghuasi in the northwest. The Moran’s I was —0.04, and the Z score was - 0.10 and the
P value was 0.92 (P >0.05). Conclusion The cadmium content in crayfish in Qianjiang didn’t present spatial

clustering. And the level was lower than the maximal residual level which indicate a favorable breeding environment in

Qianjiang.

Key words: Crayfish; cadmium; food contaminants; spatial auto-correlation; risk monitoring; food safety

UTAESR BT/ T BF R 2% Ok B 2 /) e BF

W5 B #8:2018-02-12

HEEeMB - BREAAZITN . ETFRYEEHNRRULESHBERESR
MIFEZT (2017YFC1601801 ) ; S M & R Tt & ( BRI &
F#[2018]12775)

EER-N TR B AR MATOAKFRRETZ LG
4 E-mail:lil@ cafs. ac. cn

BEEEHEH B AAMAR BRFEOAZTRE LT

E-mail : xiaogexin@ cfsa. net. cn

E AR K 7 S B ez — " e
B E S T P E/NEIRZ 7 Rk S, /N e dF
Pl BT 7 R VL e Sk ol B T A
PRI /N R IR A B 128 A Ve 4 52 6 TE it i
A [ RS o S A R TR AR 32 B R [ A R
(Dl oY RE R (9 LI B Bu R £ /L a1 R Y (ikis
AN S fa k) RS RRAE R BN iF
X (CA) Y A BRI F M. Eee% &
BUBIAL A th HRK/NEAR T Cd BORS H 5 80% , Ka



R AR AR

—170—

CHINESE JOURNAL OF FOOD HYGIENE

2018 4E55 30 55 2 #i

MAEAT A3 GB 2762—2017( & ity 2 4= [E AR e £ fn
TG BR ) Bk, AR ST W b A v T N e
IR Cd 75 YR BT e 421 7 A , BEATRT 8 52 07, X >R
FER AT 23 [ G it o i, LA T T /N Je SR 3R 4
Pk SRR A

1 #RE5EFE
L1 Mok
L1 R8I BT
TRVL T b Ab #1 Ab 45 rh g FR VLD 5, R AR 15 A4S

M.\ I FA L D ERETFEAIT LKA 6 A
BUX o VLT I8 T M AR 2 KU T R b 3T
IH RO FEN, 2 WL M DXCE AR R K
A
1.1.2 Rkt

WA A /N T MR SR 5E DX P B BL R B 2 A A
AR SR BCREALA R (19 77 32 R 4R 20 AR i, 1R AE
R A BRE L R G (GPS) RE AL, JL3RAT 19 4> FR A
X3 38 A~ 3 a5 (9 /N JE AR o TR AR A R EE AR R
W1,

£ FRAREEER

Table 1 ~ Sampling information
FrAH X 5 R b A FENLE B Feab
e N30°21'25"E112°56'53" [N B
I b
KRR KA N30°19'33"E112°50'25" IR A SR
AR ARG IR LA R N30°23'32"E112°57'23" 5t
S I A SEA LS %?ﬁﬁéﬂk EX (N 32 2 ﬁffri I
T RS N30°25'03"E112°58'31 R A A
R B O O A N T e (S AR N30°32'20"E112°55'55" R AR AR
) TR PER AE =P e R L SR A AL T 2 N30°32'52"E112°55'30" [N R
T N30°30'09"E112°4621" IR 4k
Tl ‘ZJ‘} F*? I8
K N30°31'38"E112°44'36" WR AR LR
Erasii) N30°28'38"E112°39'57" R A 24
Al S AT A
PR 2 W i1 B N30°29'33"E112°39'48" IR A AR
BUE 14 KT W IR RS AR L s AR A N30°26'06"E112°34'41" [N e
AR T F MR AR A R A N30°26'03"E112°35'30" R
o KER 4 4 N30°29'06"E112°38'39" UF A AL AR
[RERLE o o o "
Wi A 4 41 N30°32'01"E112°39'28 R A SR
iRBLA 1B N30°16'26"E112°5647" R 4t
YRR 17s RIARE L B : PRI
MR B 3 BA N30°16'55"E112°56'54" RS A
AT b FMAF 1A N30°11'21"E112°58'34” R 2 AR
i EHAH 14 N30°1146"E112°5528" U S A
- =W s A N30°11'25"E112°47'01" WRAS SR
o KA At A B A A AL N30°08'29"E112°43'54" 32 0
. . REL ARG BRI 3 A N30°16'00"E112°45'36" R A LR
RE A HIX . "
REITRIG A KB 5 BA N30°1633"E112°44'21" [N
e 114 74 fii 35 by N30°14'09"E112°47'21" [N e
HE
. T i 5 N30°13/35"E112°48'17" U R S AR
RG34l N30°22'26"E112°45'30" LN
AL AL
PR R4 4 N30°22'13"E112°45'18" W B VR 7R
. 3 v K i N30°2429"E112°45'14” WF AR SR
=537 I 3 kb
A A I v k3, N30°24'30"E112°44'04" R A A4
ik L b N30°23"22"E112°44'10" [N e
1145 H X
R Je ) R A 5 B N30°22'48"E112°41'37" [N AEY
W EGR S A N30°21'38"E112°39'05” R AR LA
e LHA 7 4 N30°19'29"E112°33'19" RS JE 4
oo b e UL P (R A Y (i N30°11'12"E112°39'35" R RG 2EAE
T ENCLEE N30°09'41"E112°40'06" R AL AR
BB 1 BA N30°07'07"E112°43'46" R AR AR
B A
TR KiigrT 9 BA N30°11'21"E112°4330" R LA
T 85 A 6 4l N30°13'37"E112°39'51" RS AL 1
s BERS A N30°1605"E112°42753" SR 3 A
H N Fmdd ,ERREAZ
L L3 EEUR S gk .
AA2407 FLHLZ 5T RBOG BT (A s, £ 1.2 J5ik
FEERC) o MR (HNO,, SRAT 2l ) UK (H, 0, B 1201 B A Ak 38 A



WAL A8 TR T /N T R TR AR A A ) B A OG T —— 2 AR, A

—171—

JrR AR FE S BT - 20 C R AF, 22 ORE (i 4
Z1) FREE(0.50 g) Gl I f# (3 ml HNO, + 2 ml
H,0,) JEZ (25 ml) J5, K H TG B 42 J5 - W Wil Ji2
HHEAT Cd E R, 2 B Cd & R I
T4 H BR (LOD) if, &5 51 R AT 1/210D 3,
1.3 Geif2gor

58 B3 LU 167, B Tk 48 121 000 000
1) 2009 4F 17 B XK M [, 4 B VL A7 B X 4] 5K
P, FIH ArcGIS 10. 2 B4 2R A A58 #E 47 DC T
Qb3

F H Moran’s 1 4t it & 77 ¥, K H ArcGIS
10. 2 B A SEAT 25 0] 4 Jmy A Ry &8 19 B AH 5C 48 11 43
o ¥I<0H P<0.05 F/RMAMKX,I>0 HP<
0.05 FRIEAH K, 4R A A #8504 7 3
A 23 ] (R B AR o A R, R E A DG BE A 9 4 (]
A BT X TR A WE SR LA ) A G R R
HA g3t 2 2 3, ) W oF 5% & 1 e 25 6] -
(H-H) MR-k (L-L) . @m-fik (H-L) 730 i . H-o H-
H 3R A 67 B8 DI o v {8, HE ) L 208 00 X 3l oy i
1B ; L-L 2R 42 3R Bt B AR B, 3L A Fl 468 3 X 3
ARAE ; H-L 5 4 2R Bt X8 & (8, LR [ 4R
AT XA A

2 HR
2.1 LA g R Cd B s ) A 1 O
B RAE R Cd BRI URE BL I 1 Y VLT SR
/AN R Cd B i e e Y M X 32 53 A 7E VS AL TR RN
T BB 5 U I B S W AE B R LA AL X
AN DX P AS SRR RS B A 22 B KG BR b 2
b, B B BRI AR R 1A BIX | S8 R AR L Y
Ay KR PERL A7y T A o A A A (Bt A
2.2 WAL N e dR o Cd A RS A A A OR
o3
Moran’s T #8484k -0.04,Z 1543 -0.10,P {H
$0.92(P >0.05) , L& AL SR Cd A I (B 2
) 7 7 Bl 353 4 2 ) SR DG4, o A 48 X B AL A
A2 E) 2 55 oG it 3, WK 2,

3 itig

AW RAWIAC A BT /NS Cd H B
GB 2762—2017"* #5 ( FE BB (Cd <0. 5 mg/kg) . Cd
R AR 1 b X T A3 A A PG L R R R,
PR IEER ) AR SR I AL S A X AL
Aib i BOARE i Cd RS I A B vy, X T RE J HY T AR SR
I A Sy FE A T SRR Tl X, Cd 7T 8 38 i
P 75 e 43, — 2 Tl b i Cd il XU 1) 1Y

CARME/ (ng/kg)

©29.28 ~ 4431
(04432~5826
©5827~78.78
@ 78.79 ~136.25

1 RH A Cd &R E 2 2
Figure 1  Classification of Cd content in crayfish at
sampling sites
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Figure 2 Spatial autocorrelation analysis of Cd

content in crayfish in Qianjiang City
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The study on pollution levels and exposure of polychlorinated biphenyls
in milk in some areas of Hubei Province
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Abstract; Objective To investigate the levels of six indicator polychlorinated biphenyls ( PCBs) in milk samples from
some areas of Hubei Province. Methods Thirty locally milk samples were collected in 2014 from some areas of Hubei
Province. Concentrations of six indicator PCBs in milk samples were measured by isotope dilution-high resolution gas

chromatography-high resolution mass spectrometry ( HRGC-HRMS ). The daily intake of residents in Hubei Province
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