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Abstract: An Inductively coupled plasma mass spectrometry (ICP-MS) method has been set up to determine the contents
of five heavy metal elements, namely lead (Pb), arsenic (As), mercury (Hg), cadmium (Cd) and copper (Cu), in different
habitats and batches of Pheretima. The sample was pretreated by microwave digestion. The results showed that the
linearity of the five heavy metal elements were good (#=0.999 6), the average recoveries were in the range of
92.8%~95.2%, and the detection limits of the method were in the range of 0.001 0~0.092 mg/kg. The detection method is
of highly sensitive, repeatable and accurate. Five heavy metal elements were detected in samples from different habitats
and batches. These five heavy metal elements of Pb, As, Hg, Cd and Cu in Pheretima need to be monitored with
emphasis.
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Pb. As, Hg. Cd. Cu 5 FiE &R LR HILE
TR v WA 543 591 N - GSB04-1742-2004, GSB04-
1714-2004, GSB04-1729-2004., GSB04-1721-2004,
GSB04-1725-2004, Jit & ¥ & 3424 1 000 pg/mL. N
FROCR S (Bi) . # (Ge) . il (In) ¥L70 R bR ifE i it
523 9 4 . GSB04-1719-2004, GSB04-1728-2004.,
GSB04-1731-2004, Jii & ¥ B 44 1 000 pg/mL. 4>
(Aw) TCRbRAE A (5. GSB04-1715-2004), Jit

HR R 1000 pg/mL. LI FARifE S HEE A
04 J@ K HL AR A A I . B R Ol R 2 4l
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Table 1 Basic information of samples of Pheretima

2k G5 R E A FEih
DLI Ly [i354]
DL2 [y IR
DL3 I e IR
DL4 I e IR
DL5 [y i}
DL6 I e ]
DL7 P i
DLS /AR 92 N}
DL9 P baLE]
DL10 bR L

1.2 {NESEITIEEH

SR 1.6 kW; P 1.1 L/min, 8+
RAMRIE 15.0 L/min, FHBIS R 1.0 L/min; 3145
WHCH 20 ¥k, TR 3 WAL, RIHTEL NARIE, L
"Ge 1EN"Cu, "As PR, In fE R "Cd N ER, *”Bi
YER Hg. **Pb 3.
1.3 FREMZERNLTH

o VY 5 V5 VR AR TC 1 - 43 9DRG %5 T Pb., As,
Hg. Cd. Cu HLITEARMERAK 0.10, 0.05. 0.10, 0.10,
1.00 mL, & T 100 mL I, ffi FH 10% Al iR % i)
i BETC 1 5 Pb. As, Hg. Cd., Cu A9 5 2 & J 43 53l
1.0, 0.5, 1.0, 1.0, 10.0 pg/mL BT E bR
U

T A VR T 1] - 43 54 %6 JEEL Pb. As, Cd.,
Cu BLIC R bR IV A5 1 WK 0.00, 0.05. 0.25. 0.50,
1.00 mL & F 50 mL i, £ 10% A R 5 i
His B IS Po. AsOBT & ¥ B 43 3 o 0, 1. 5. 10,
20 ng/mL) ., Cd(JT f# ¥ FE 4310 0.0, 0.5, 2.5, 5.0,
10.0 ng/mL) . Cu(J5i & #& & 535 2 0. 10, 50, 100,
200 ng/mL) IR G AR HETE TR . 73 A %5 1t B Hg PrifE
It 4% 0.00, 0.10, 0.25. 0.50, 1.00, 2.50 mL, & T
50 mL i, M 10% A R U TR R ) He
(BT 243124 0.0, 0.2, 0.5, 1.0, 2.0, 5.0 ng/mL)
AIBR A
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PIBRIA T L - 43 5IRS % 5B Ge, In, Bi 7
FAER T 0.1 mL, & T [W— 100 mL 25, i
IKFREZRZIBE, $25), B 3 FPNARocE (1 000 ng/mL)
PR AR, PRS2 I E R IR AW 1 mL, BT
100 mL 5 )i, K B 2 2058, il 3 Fl i dn
JGE (10 ng/mL) IR AR, BfS.
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K PRI 0.5 g E ok A, B i i R0 3R
VUSRI T FRRE DY, i 8 mL iR AN 2 mL 3 48L&
R, 3% 2 AT I AR, G, %\ 50 mL
SRR, (8 4l Ak K PRV T A RE T 5 A O, A
Au FAITRVE 200 nLOFRIREE R 1 pg/mL), JK
ERBZE, A BRI Au o0 Z AR AL,
[ il 28 25 AL

x2 BUKHMER

Table 2 Procedure of microwave digestion
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Table 3 Linear equation, linear range and detection limit

P TR . RSB KRR/
(ng/mL)  (mg/kg)
Pb Y=1.488X+0.964  0.9998  0~20 0.012
Cd  Y=0.335X+0.011 09999  0~10 0.002 3
As Y=0.383X-0.003  0.9997  0~20 0.003 2
Cu  Y=3.818X+3.610 09996 0~200 0.092
Hg  Y=0.537X+0.014 09996 0~5 0.001 0

WRE 11325 L WA i WA, 53 5K 5 A
TCEWRE MARERZE (o), LA 30 BT R R T R
AV BEVE AR R, S5 SR ik 3 prd]. 25 1R Wy
B R RS
2.3 MEEEER

B A S (DL IR, HRISESEME 6 1k,
ELER. Pb, As, Hg, Cd. Cu WX FRifE(R 22 (RSD)
IR 3.2%. 4.1%. 3.4%. 2.6%. 3.5%. 3.3%(n=6),
AR PR 25 BE 30
2.4 ESHEE

U Je it (DL, ~PAT 648 6 Dy Fe i i,
FEZER: Pb. As, Hg. Cd. Cu [) RSD 433l hy 4.3%.
51%. 4.4%. 4.8%. 5.2%. 5.1%(n=6), W Jy ik &
EVERELT.

2.5 nERERER T

FEE PR IR AL & (DL1)9 13, BAR 2 0.5 g, 41
AN A LAE S T b AR 48 TR B i 50%.
100%., 150% PR HEVS W, LR ERE R S il
e, 4 L ARSI A5 AT, 115 A ]
WOR, g5 R AR MR L, BRIk 4 s,
2.6 HFmillE

AR YR LW B AS [R] 7= MY 10 Jit vk b e 25 41
FEXHEHAEA BEFT Pb. As, Hg, Cd. Cu 5 FhE 4R
JCER W B ik, B A B i AT HURE, 4% iRtk
T VA VR 45 T 1 T i Ak TR RS I S A A A
R, R HAMR M E L TR S B i R, S5
# 5 g,
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x4 SHEBTHROWRARER (n=9)
Table 4 Recoveries of five heavy metal elements (= 9)
JLE FEMBTE/ug IMABTE/pg A3/ ug /% SEEIE %

Pb 5.56 2.50 8.01 7.98 7.86 98.00 96.80 92.00 95.2
5.56 5.00 10.32 10.12 10.29 95.20 91.20 94.60
5.56 10.00 15.32 15.01 15.22 97.60 94.50 96.60

Cd 0.56 0.25 0.79 0.80 0.78 92.00 96.00 88.00 94.8
0.56 0.50 1.02 1.08 1.03 92.00 104.00 94.00
0.56 1.00 1.52 1.49 1.54 96.00 93.00 98.00

As 0.62 0.25 0.85 0.86 0.87 92.00 96.00 100.00 93.7
0.62 0.50 1.08 1.05 1.07 92.00 86.00 90.00
0.62 1.00 1.53 1.51 1.51 97.00 95.00 95.00

Cu 0.29 0.15 0.43 0.43 0.44 93.33 93.33 100.00 94.6
0.29 0.30 0.57 0.56 0.58 93.33 90.00 96.67
0.29 0.45 0.72 0.70 0.73 95.56 91.11 97.78

Hg 7.56 3.50 10.61 10.78 10.76 87.14 92.00 91.43 92.8
7.56 7.00 14.15 14.35 14.12 94.14 97.00 93.71
7.56 11.00 17.82 17.72 17.91 93.27 92.36 94.09

x5 HMHPb, As, Hg, Cd, CulJE = 3 &

Table 5 Contents of Pb, As, Hg, Cd and Cu in samples
/(mg/kg, n=2)

fit= Pb Cd  As Hg Cu B
DLI 1112 111 123 058 1511 29.15
DL2 1231 023 271 031 1333 28.89
DL3 781 163 038 042 721 1745
DL4 563 144 161 071 1292 2231
DL5 1164 537 045 231 1034 30.11
DL6 786 121 323 184 2185 3599
DL7 1234 338 147 034 3313  50.66
DL8 685 256 233 185 1138 2497
DL9 783 393 316 048 58 2122
DLI0O 1072 251 068 271 1521 31.83

BT, (thae N RIATNE 25 01) (2020 b)) H1{2 45
T R AR A FH TR A
G S BRIE (Y 4. A, oK 4 BT B vk 2 il AN
i 5.0, 1.0, 2.0, 0.2, 20.0 mg/kg). H 7 5 Al 4%l1, 10
L e 25 R TR TR B — R EOR A 4 e 2581
s F e 4 JE O R A SR T (rh AR N R AL A E]
24 ML )(—EB 2020 fR ) P 3t e 245 44 A v TR E 1)
30 mg/kg.
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