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Distribution Characteristics and Risk Assessment of Heavy Metals in Farming

Domestic Muscovy Duck Originated from Au/Cu Mining and Smelting Activites
HANG Xiao-shuai', LIANG Bin', WANG Wen-lin' , WANG Xia®>, LI Wei-xin'

(1. Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China; 2. Jiangsu
Environmental Monitoring Center, Nanjing 210036, China)

Abstract: To investigate the impacts of mining and spilling activities on domestic fowl raising, ten muscovy duck ( Cairna moschata)
samples were collected in 2010 from farms in different villages located at the banks of the river originated from an Au/Cu mine.
Concentrations of Cu, Hg and As in muscle, liver and blood of the muscovy duck samples were determined. According to relative
national standards of China, the health safety of heavy metals in muscovy duck was evaluated. The results indicated that content of Cu
was higher than those of Hg and As in the same tissue of the duck. The average content (17.20 mg-kg™") of Cu in liver of the duck
was higher than those in other tissues, but the concentrations of Hg and As had no significant difference among three tissues of the
duck. There was no significant spatial distribution pattern of Cu, Hg and As in three tissues of the duck samples collected from the
farms in different villages located at the banks of the river, indicating no significant impacts of mining and spilling activities on the
ducks samples. The contents of Cu, Hg and As in the tissues of the duck samples fell in normal level ranges, and the ducks didn’t
show abnormal physical symptoms. According to the tolerance limits of heavy metals in foods of China, Cu in livers of the duck samples
exceeded the standard by 100% , and the highest value of Cu in the liver was 1.74 times higher than its maximum allowable
concentration in foods. Moreover, Hg contents in some muscle, blood and liver tissues of the duck samples were relatively high.

Key words : heavy metal ; muscovy duck; distribution characteristics; risk assessment; Au/Cu mine
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Fig. 1 Distribution of sampling sites for muscovy ducks

9) JHE TR EEH], Cu, Hg Ml As ISR ITE 90%
~110% YE I .
1.3 Hdkseit

RISECHE H Microsoft Excel 2003 F1 SPSS 13.0
for Windows T4 AI/ER , 33 Duncan’s Fi&
2275 (LSR) ¥4 T 2 5 LK.

2 #R5itie

2.1 FMGUR PN E 4 JE 530 REIE
2.1.1  (RNALUMRRRE

SR WM R AR P R IR AR Y
LTS AL S Ca, Hg A1 As B & WLER 1. Cu 7E
S A e S YA 1,99 ~ 4. 94 mg-kg ™", FE R if
FHEEN 0.104 ~0. 714 mg-kg ™', 7EWS T rp &
JFEI R 12.7 ~27.4 mg-kg™'. Hg 7EM8 P b & &3l
Floh 0.021 ~0. 041 mg-kg ™", 760 1fi & F L R
0. 025 ~0. 040 mg-kg ™', ZEMGJHFrh & HEYE I 0. 011
~0.047 mg-kg™'. As ZEMG A & RIEFIR 0. 01 ~

F1 EBALHTELEMNZE" /mg-kg™!
Table 1  Heavy metal concentrations in different tissues

of muscovy duck samples/mg-kg =

Wil Cu Hg As

e JiF 17.20 +4.16a  0.028 £0.010a  0.021 £0.010a
5 Py 2.90+0.99b  0.031 £0.007a  0.019 +0.007a
5 1. 0.27 £0.20c  0.034 +0.006a  0.016 +0. 005a

1) [RIBAH [R5 278 $odia ) G 2 35 12
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0.03 mg-kg ™", 7E M5 1. o % 5 1 4 0. 01 ~ 0. 02
mg-kg ™', 76 T AF & B W B b 0.01 ~ 0.04
mg-kg . TERTAATEITERG 3 AL AR R 41
i Cu W& m BN iR, HRCOh He, 5 fiKh As.

3 FhE & B AR AR L L 1 BRRRIE N 5=
1 7R, ASTA) 3 4 B AR 7518 3 A 42 b 1 43 A R AIE
FAEZESE. Cu FEFNG 3 AN 4L B 7E B 1

S, o O R R A, CE S (E N 17,20

mg-kg ™, R T ARG, B AP Cu EE
SEXME A 2. 90 mg-kg'l , NI 3 TR L, R i
Cu ) & 2 A, FEALH 0.27 mg-kg™'. X5
Zhuang S5 3RE K Cu 26X JF & TG A, WA
TR SR TR I BIF 58 45 8 — 3, R R FAE AR
BB I a0 Y s 4 4w Y B 2 i, Ko
MESEEE T, TR N FIE P A S Cu A
G55 P TIFREXT Cu PYEEME Y & 28T I Xt
— BB ALY Y R B A P RELAS S0 . T He 5 As
EELG3AAAPHEREZR TR EES, 5
Kubota %5 BIF5E Hh i 38 JF B %o 35k 26 45 B Y5 Y iy 5
G FI T BELAR S8y AR AL, AT A A A B e DAt
ALY He F1As , BRI AT FRilE— 2 5T
2.1.2  ZS[ESTARFEE

W MUK T IR AT AR P R IRERG 3 A4
HAUPHY Cu, Heg A1 As B & 5% T IR, &
PR A R RS L4 3 PR 4 S R
REE 3 = TR, RO B UEXT IR 1 S Cu iR
. HFBCR WM R A R P R IR 420 3
FhEE 4 J@ AR L B0 B I 09 25 1) A A A, 0 HOR %
HZ BN LR 3 ~6 SR S AR B 8 1
R (K 2 ~6). RIS Y HOIEH 1
SR Bh A X T U AT A P R 5 e M AL ok
R, H 3R T RE A AR P 3 3 S 24 AN TR 14
W R, H R AR LR K IR LY
o) BT SR KA, TR T 32 2175 e =
WS E B RAT 15 Bl 5 M 1) XU
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Fig. 2 Spatial distribution of Cu concentrations in the
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Fig. 3 Spatial distribution of Cu concentrations in the

blood of muscovy duck samples
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Fig. 4 Spatial distribution of Cu concentrations in the
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Fig. 6 Spatial distribution of Hg concentrations in three

tissues of muscovy duck samples
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A BRI TEE.

2GR, XSSP A N IFRE R Cu FT As BIF5E 1Y
B2, READT TN L 4 )8 5 5 Y

MRS FIEAT A (3R 2) , K BT Sk 2
RNIFIELH P ) Cu, As BY & i BRAR T 20 L T
AP AARIE T G i & i TR, Sl A SR i
G 3 AU g w1 S B R R 2E
F W L S 7 0 A PR < Ak T DX (LY
ZWN. BEAh i B R AR R A A B, A
HERENA T AT IER. I, W5 A
(AR DL KRR 57 AR DL R 47

#2 FABRBHPELESELR" /mg-kg™!

Table 2 Comparison of heavy metals concentrations in duck livers from different areas/mg-kg~

1

s b Cu As SCHER
I8 (Anas platyriynchos A 4.59. —
,‘%J\f%(/lnm platyrhynchos) H A )L i B 16.4 ~59.1 (217
BEWERS (A. poecilorhyncha) 22.7 —
283K (Anas platyrhynchos) 10.86 ~194.07 nd ~0. 06

SETE (Anas . . .06 ~76. .01 ~0.
ﬂtﬂﬁ?%(/lnm strepera) A e 2 17.06 ~76.14 0.01 ~0.07 127
2139845 (Aythya ferina) 1.82 ~742.96 nd ~0. 05
215 S ( Netta rufina) 17.14 ~639.52 0.01 ~0.04
ﬁEﬁI%( Marmaronetta angustirostris) B 2 R A 3.3~105.4 nd ~0. 136 [22]
Sk B TS ( Oxyura leucocephala) 14.1~751.0 nd ~0. 034
F&WS ( Cairna moschata) W5 i3k 12.7 ~27.4 0.01 ~0.04 VN

1) nd FORIR TG R ; oG A i B LG e i

2.2.2  FHMHLE K IFAT

FWGAE izl P FERE , HES R &
T B B 2 A R A AR A DY
DARRUE ) SHEF A T R SR G 45 L 4 3
Pl e 4 J P i A T U DA, v pl T P R o
TCARRPEM R HE , 02 B AR e AT IR, IRAN
SEIRANER 3 BN, Cu 7E 10 N0 JFFRE 5 op A 2 i 4

TR BARAN 100% L 150 B bR 5 o ™
AR 1. 74 7% 100 S50 Cu 193 R 2R
IRFEARKF. Hg Ml As 7RISR AR 3 LY
FE A BB, B He 75300 Mg 1Y 3 4141
R T R (. T BUIFAE Cu
PREEA, T RERE 2 A FRFE A S ST E 5 LR Cu
JUER B S BT

R3 BERJRALEERESETNER

Table 3 Assessment on heavy metals in three tissues of muscovy duck samples

E4)E B PR/ mg kg ™! P, JEHD 5 YRR AL 15 Y R/ %

s Py 0.20 ~0.49 0 0

Cu W 10(GB 15199-1994) 0.01 ~0.07 0 0
g JiF 1.27 ~2.74 10 100
1 Py 0.02 ~0.06 0

As W 0.5(GB 4810-1994) 0.02 ~0.04 0
o JHF 0.02 ~0.08 0
1 Py 0.42~0.82 0 0

Hg 3 iy 0.05( GB 2762-2005) 0.50 ~0.80 0 0
s JH 0.22 ~0.94 0 0

)P, =c/S; Hoh PRI R AP AR TS R85 (TR 5 o, WESIE i EAHL T (mg-kg™" ) S, WEBIE i 7645

ALLUP BRI (mg-kg ")
3 g

(1) S HB T e M A EA P 557 2 6 4% 2H 41
Hh Cu B B, O Hg, As #f. Cu 1
I8 J v 5 e A g, LU O 1 Y RIS IfL, 17 Hg 5 Ass

TETENG 3 AL EE] 1Y 5 B 20 5 2 5

(2) 587 F U PR A FEAR P 550 T iR
Cu, Hg Fl As FHIF AR T XR, HoR B W]
2 18] 7 A1 L, 3R BT 92 T T 1 AR N B < s
A 2 BTG Y SR TG B .
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