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Residues analysis and content variation of 16 trace elements in 4 animal
medicines by ICP-MS
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Abstract: Objective Determine the inorganic elements in animal medicines of earthworm, soil locust, aspongopus, hive and explore
the law of their quantity variation. Methods These samples were pretreated by microwave digestion. ICP-MS was used to detect Be,
V, Co, Ni, Ga, Se, Rb, Sr, Ag, Cs, U, Cu, As, Cd, Hg, Pb in four animal medicines, and differences in the content of elements for
element fingerprint analysis, element principal component analysis, partial least square discriminant analysis, and cluster analysis.
Results Totally 16 kinds of inorganic elements linearly good (R> 0.996), the recovery rate was 87.4% to 113.0%. The content of 16
inorganic elements was detected in four animal drugs, and the fingerprints of inorganic elements were drawn. The spectrum of the
elements was found to have certain characteristics. The residual amounts of As, Cd and Pb in the four animal drugs were higher.
Excessive amounts of harmful inorganic elements should cause concern. Through PCA, PLS-DA, and cluster analysis, it was found
that the variation of content between different sample elements can show obvious characteristics, and can distinguish different kinds
of animal drugs. Conclusion Through the study of the composition and distribution of inorganic elements in four animal drugs, and
providing a basis for the quality control and safety evaluation of animal drugs, and providing a basic reference for the study of the
morphological state of heavy metals in animal drugs.
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M24 h UL b, LB TS T4 B T4 H
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Pb.Cd.As.Hg.Cu.Au $.JC & Ar #E I, T8 T
HER B, Pb.Cd. As Hg Cu b5 #E 7 U5 &
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YT N IE S 2T
2 HEE%R
2.1 JRIESH
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100 % s KFEE AR 0.1 s.
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Table 1 Linear range and spiked recovery of the method

TG [ )75 72 2 PEVEH/(ng-mL ) R [ (n=3)/%
‘Be Y=0.0159X+0.025 9 2~100 0.996 6 98.1
Y Y=0.020 2X+ 0.017 6 2~100 0.997 8 102.6
*Co Y=0.067 6X+0.058 3 2~100 0.998 4 103.5
“Ni Y=0.009 4X+0.015 6 2~100 0.997 9 87.4
"Ga Y=0.013 1.X+ 0.008 7 2~100 0.998 7 113.0
“Se Y=0.000 2X + 0.000 3 2~100 0.997 2 94.9
“Rb Y=0.026 0X'+ 0.007 3 2~100 0.999 5 104.5
*Sr Y=0.0311X+0.133 2 2~100 0.999 1 88.8
Ag Y=0.008 0X+ 0.007 6 2~100 0.9973 110.1
¥Cs Y=0.007 0X+ 0.007 6 2~100 0.9973 106.4
V) Y=0.009 1.X+0.010 4 2~100 0.997 2 110.9
“Cu Y=0.044 1X+0.3203 10~500 0.999 9 88.1
TAs Y=0.005 8X+0.003 7 1~50 1.000 0 88.5
Mcd Y=0.002 9X + 3.587 7x10° 0.1~10.0 1.000 0 101.7
*“Hg Y=0.0012X+ 0.000 1 0.1~10 0.999 9 93.4
**Pb Y=0.0056X+0.014 5 2~100 0.999 9 96.7

2.5 CIZXIRIERR

Hg 70 % H A 8RB E 12 208, R FH ICP-MSS il
SENS, T BEANEFEREY LR Z E %, Hgu i
WM L ER— e R EN RS N
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WG LAEIR I 211 I B, B NN S0 3R, (VA
& TR Y B4 7R 55, S8 IR oG 3= AR T R &
IR S
2.6 EHLTRMELER

22,27 TR i 1 VR % T o AT TR
B B LA R AR TR SRR E , 4
W2, MF2ATLUEH, 16 FhF£FI 7T & i &= 2 5
BUORTEAFRFE AL P, & 2 A BN JG 3R A Be.

Ga.Ag.Cs U.Hg %, HAh Tt R & B ANBOK, HAE
AR 254t 2 18], oy TR & AMIE A E— &
()22 7, G0 - 2 b TR ) Rb oo 2R 2 2l v T L
FH R A M H ) Se.Co. V. As.Cd Hg T & T
TEE T HMAH, &SP Ph TR TS ES
HABZGH s 4 PP 2584 H Cu JC 2 A1 Sr ot 26 AH XS K 3038
WHE . HAE FICER, SRR EZ 2015 4R 5)
W2 7K SR 2R L E I 0 e = PR & : Pb<10 mg/
kg.Cd<l mg/kg.Hg<1 mg/kg.As<5 mg/kg, L FE 5
HRHER As CART PO AAAEEFREL R LA IR AR btk Cd
FIPbAEAERE R, T Hg JTCER AR
27 EREBYEEENST
TGRSR R fR i e E e TR AR

R2 HERPIHESRETZAELHE

Table 2 Contents of 16 heavy metal elements in samples

Fifh °Be/imgkg D *'V/imgkg D *Co/imgkg D “Nimgkg D "Gallmgkg ) ®Se/(mgkg D ®*Rb/(mgkg D *Sr/(mgkg D
ol 0.03~0.23 2.40~11.20 1.42~6.56 1.44-9.06 0.452.14 3.42-9.13 2.88~10.18 8.43~56.01
T 0.04-0.08 1.92~3.24 0.55~0.94 1.22~2.20 0.35~0.62 0.36~0.61 13.29~29.24  9.28~12.74
S 0.01~0.07 0.72~2.98 0.14~0.77 0.38~1.72 0.11~0.47 0.25~0.58 1.22~8.04 1.86~12.83
¥ 0.03~0.09 1.66~4.13 0.86~1.65 2.93~8.36 0.35~0.76 0.48~1.09 6.84~18.01 17.27-32.15
i Aglmgkg ™) PCshmgkg ™ *Ulmgkg ™ “Culmgkg D "Astmgkg D "“Cdimgkg ) *Hglmgkg ) **Pblmgkg D
Hole 0.02~0.22 0.08~1.11 0.06~0.34 8.39~21.93 0.50~33.01 0.92~8.08 0.16~0.37 2.39-31.62
+#d 0.004-0.008  0.16~0.31 0.05-0.09 21.39~30.69 0.60~1.00 0.03~0.05 0.009~0.05 0.98~10.19
FiEH 0.01~0.05 0.05~0.26 0.02~0.07 17.80~46.57 0.31-3.24 0.04~1.27 0.02~0.12 0.66~60.84
52 0.04~0.29 0.23~0.43 0.060.11 10.86~33.01 0.93~18.21 0.38~4.66 0.05~0.19 11.20~81.38
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Fig.1 Four animal drugs element fingerprints
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