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ICP-MS i£E 18 fzhAhEE B R EETEN
BERNESE ST

EHH,ERE AOF T, IR

(P E 25 A E DFFE e , AL ST 100050 )

WE HRN:Z2i9WATELEAAEZLARGENMNE Tk, AMX BN ELEAA ET LGN
it AFETEFR R TR ERBRE, Fik: KA RERBETE FTHRAE(ICP-MS) EnEshHh P
B ha PR RWA S, FBETAAST 150 L -min L EFHR 02015 BT RE2C A AE:
0.8 L min"';He LA Z:5mL min™; HAAS:0.8 L-min"'; H#M5hF. 1550 W; 538 RAFREX : it R
EREX; RAREE 10 mm; THRK 3 K; BHARI. 100K, BRAFELEAAELEHNARLEZR
3F (r > 0.990 ), B & A 80%~120%, & H MR AT, #BIAT 2015 Fra P B R RIESFHMH LB K
HEXZREAAE, 18 F7 58 Beeh My 2h 69 ARG R A 74.1%, P45 48 AF R EH HERBARGHE R,
H P o FE 554 91.4%.89.7% . 86.2% F» 96.6% ., £EIL: AXPTE 69 ICP-MS %kEA TahH T E4
BB EAFRGEOSHN AR, NNAMB R ELBAAEALRGTREEARATE, ZNEASD
MBW T AR EY AL, REINAEL BB ELLNREAFA,

KR v BASSF B TR (ICP-MS ); 314025 ; T2 8 ; A ELF;45; 49; A5 & ; NGt
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Determination of residues of heavy metals and harmful elements in 18
types of animal medicines by ICP-MS and preliminary risk analysis’
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Abstract Objective: To establish a method for the determination of heavy metals and harmful elements in
animal medicines, so as to provide a reference for risk evaluation, standard improvement and quality supervision

for the related medicines. Methods: The contents of lead, cadmium, arsenic and mercury in animal drugs were
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determined by inductively coupled plasma mass spectrometry ( ICP=MS ). The determination conditions

were as follows: plasma gas flow: 15.0 L *min™'; peristaltic pump: 0.20 r*s™';  spray chamber
temperature: 2 °C ; auxiliary gas flow rate: 0.8 L+ min™'; He gas flow rate: 5 mL * min™'; sample carrier gas flow rate :
0.8 L+ min"'; radio frequency power: 1 550 W; data sampling mode: peak—jump acquisition mode;
sampling depth: 10 mm; repeat times: 3 times; and scanning times: 100 times. Results: The linear
relationship of the four heavy metal elements was good (7>0.990 ), the recovery rate ranged from 80%
t0120%, and the repeatability was also good. The established method was applicable for determining the
amount of heavy metals and harmful elements of animal medicines. According to limits of heavy metals
and harmful elements for animal medicines such as leech in Chinese Pharmacopoeia of 2015 edition, the
qualified rate of heavy metals and harmful elements of these animal medicines was 74.1%. The qualified
rates of Pb, Cd, As and Hg were 91.4%, 89.7%, 86.2% and 96.6%, respectively. Conclusion: The
I[CP-MS method established in this paper is suitable for the analysis and evaluation of heavy metals and
harmful elements in animal drugs.The problem of heavy metals and harmful elements in animal medicines
cannot be ignored. It is suggested to pay more attention to the quality of animal medicines and improve the
standards of heavy metals and harmful elements of animal medicines from the view of risk assessment.

Keywords: inductively coupled plasma mass spectrometry ( ICP-MS ) ; animal medicines; heavy metals; harmful

elements; lead; cadmium; arsenic; mercury; risk assessment
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31 RAPREMASWMELH]  FEHPb.Cd. As. Hg
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Tab.1 Standard curves and linear ranges

. RN
JLR [ )17 7 .
. . r (linear range )/
(element ) (regression equation ) o
(ng-g™)
Ph Y=0.008 1X+0.00 0.999 8 1~50
Cd Y=0.003 4X+3.33 0.999 8 0.2~10
As Y=0.005 7X+1.18 1.000 0 5~250
Hg ¥=0.002 9X+1.61 0.9920 0.4~20
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THCIE T FR R TP RS TR 8.0 mLL, FE A5 A TR 2 20 Ut
A WM (3 min THEZE 120 C{4£4HF 3 min, 2 min
THE % 150 C4#4% 3 min, 2 min THE Z 200 C1#
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2 18 FhEHZ5th Pb, Cd. As. Hg R EBENTELE R (mg - kg™ )

Tab.2 Determination results of lead, cadmium, arsenic and mercury in 18 types of animal medicines

HEEL 4R MO FEICE S (content of heavy metals and harmful elements )

mn i ( types )

( batch number )

Pb Cd As Hg
5 I5 ( Gecko ) 4 0.2~3.6 0.02~0.03 0.1~0.2 0.02~0.6
Wil ( Cicadae periostracum ) 4 2.1~6.5 0.2~1.0 1.7~5.4 0.02~0.3
-1 ( Eupolyphaga steleophaga ) 4 0.6~1.6 0.03~0.2 0.4~1.9 0.02~0.1
1% ( Pheretima ) 7 5.2~30.6 1.4~2.7 1.2~239 0.07~0.4
i ( Scolopendra ) 4 0.2~1.6 0.2~0.4 0.6~1.0 0.2~1.0
/K% (Hirudo ) 4 1.0~10.2 0.05~0.2 3.5~7.5 0.06~0.8
LAl ( Zaocys ) 4 0.4~1.5 0.02~0.2 0.1~0.8 0.05~0.2
735 ( Hippocampus ) 4 0.3~1.7 0.07~0.3 1.1-2.5 0.01~0.5
4215 ( Scorpio ) 4 0.08~0.9 0.8~1.7 0.5~1.9 0.3~2.1
SR AL ( Bungarus parvus ) 1 0.34 0.10 0.23 2.53
B % ( Gekko japonicus Dumeril 1 2.68 0.07 0.22 0.28

et Bibron )
JLA HL ( Aspongopus ) 4 0.7~1.8 0.05~0.4 0.2~4.4 0.09~1.0
{Ei7% ( Bombyx batryticatus ) 3 0.2~1.9 0.02~0.05 0.3~4.1 0.04~0.2
#H ( Trionycis carapax ) 3 0.2~0.5 0.01~0.1 0.2~1.0 0.04~0.3
155 ( Vespae nidus ) 3 11.1~42.1 0.4~0.9 0.8~2.0 0.03~0.8
#ii ( Agkistrodon ) 2 0.3~1.2 0.02~0.03 0.02~0.9 0.8~0.9
2 ( Saigae tataricae cornu ) 1 0.24 ARAGEH (not ARt (not 0.08
detected ) detected )

2 U & ( Cordyceps ) 1 1.73 0.09 11.33 1.23

7 (note ): K FR (detection limit ): Ph 0.1 mg - kg™, Cd 0.02 mg kg™, As 0.1 mg-kg™', Hg 0.02 mg * kg
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Tab.3 Summarization of data for heavy metals and harmful
elements in animal medicines

M AEMEE EROCEFRE

vl . .
( batch (unqualified  (unqualified
( types )
number ) batch number ) elements )
5 0 ( Gecko ) 4 0 /
W ( Cicadae periostracum ) 4 0 /
+ ¥ 1 ( Eupolyphaga steleo— 4 0 /
phaga )
HiJE ( Pheretima ) 7 7 Pb.Cd. As
R Scolopendra ) 4 0 /
7K1 ( Hirudo ) 4 1 As
R
L iELi 4 0 /
( Zaocys )
15 ( Hippocampus ) 4 0 /
4215 ( Scorpio ) 4 2 Cd.Hg
SER AT
SERFEE ) . Hg
( Bungarus parvus )
BEFE (Gekko japonicus Dum— . 0 /
eril et Bibron )
JUA L ( Aspongopus ) 4 0 /
fid 3 0 /
(' Bombyx batryticatus )
e
T 3 0 /
( Trionyecis carapax )
W55 ( Vespae nidus ) 3 3 Pb
e
Wi , 2 0 /
( Agkistrodon )
eSS ) 0 ,
( Saigae tataricae cornu )
% .
CohiE 1 1 As

( Cordyceps )
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