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Determination of Heavy Metal and Deterious Elements in Breeding State of Eisenia Foetida Savigny

ZHANG Bin, CHENG Xiaoying(Shanxi Provincial Institute for Food and Drug Control, Taiyuan 030001, China)

ABSTRACT: OBJECTIVE To establish a determination method of Pb, Cd, Cu, As and Hg in breeding state of Eisenia foetida
Savigny, and the contents of Pb, Cd, Cu, As and Hg were quantitatively determined in 6 batches of Eisenia foetida savigny..
METHODS The sample was digested by microwave, the content of Pb and Cd was measured by graphite furnace atomic
absorption spectrometry (GFAAS), the content of Cu was measured by flame atomic absorption spectrometry (FAAS); the
content of As and Hg was measured by atomic fluorescence spectrometry. RESULTS  The recovery of Pb was
103.6%(RSD=6.4%), the recovery of Cd was 92.0%(RSD=7.7%), the recovery of Cu was 101.6%(RSD=8.1%), the recovery of
As was 94.4%(RSD=4.7%) and the recovery of Hg was 93.6%(RSD=5.4%). CONCLUSION These methods are simple and
rapid for operating. Moreover, the accuracy of these methods is high. Experiments show the method is suitable for the
determination of the contents of Pb, Cd, Cu, As and Hg in Eisenia foetida Savigny.

KEY WORDS: Eisenia foetida Savigny; heavy metal; deterious elements; atomic absorption spectrometry; atomic flrourescene
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(As)FZR (H) [ 5%, HIE 6 L7152 FEis 254
' Pb. Cd. Cu. As. Hg MI&E, ZillE jiEh
WO, . RFIE AR BRI D
1 NESHH

AA-M6-MK2 J5 WSt 43 O o BE it (36 [ #4
H1); CEM MARSS % A7k 1 i 2 48 (32 E CEM);
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TSTR S BRIR  EhTR . B IR — S v gt
AR ) BT AR A b g, K
TIRFEEK. Pb. Cd. Cu. As. Hg HICEbrfE
W B K — AR RS : GBW08572)
B0 E E Z AR U R S O . 6 NS 2R3
KA SEARAMAEMRE AR AR, #5555
4 20130901, 20130902, 20130903, 20131001,
20131002, 20131003,

2 FHEEHR
2.1 A K O IR VA TR 1 %

HURFIIRE S, 100 °C R, Rt pofihn, #&
HREL0.5 g, BMIHMEET, 1 HNO;5 mL,
FEAE AR I3 E, = PRRITHME, B
R 120 °C, 7% 3 min; 5 B 150 C,
{#%F 3 min; = PIEE 190 'C, {£FF 8 min. Y
fREE oG, WH, NS, BN, ETH
ML, 120 THI#Z) 60 min, R4S 1~2 mL,
A . WIFKEEREE 25 mL ELaE T, E%,
o), RGBS A . [RIR, BEAT & T
TEZS L X RV
2.1.1 Pb, Cd, CuillE@iml& EHEIERE,
Y~ Pb, Cd, Cu JE W
2.1.2 As MEMBMIHIE  FEEEHEER | mL, &
10 mL 44 [ LL A A, N 25% AL B 459 1 mL,
BT, RJEFEIN 10%PT8 MW 1 mL, R
WA 0 D1 mL, IKFBEZZIE, B, ME
1h, 1EH As MlER.

2.1.3 Hg MEMRPIHI& B i g 25 s,k
FEIRER 1 mL, B 10mL NIKELEE T, A

HEREWA 0 D1 mL, JUKMREEZIE, 5,
YEN Hg Wl 5E W -

2.2 SFHE AR ) A

2.2.1 Pb XTHE VAT HUPb HRITEbRAEA T, H
2% FRFR B AE 1 mL & Pb 100 ng [V, BI7S-.
222 Cd A ESEHR B Cd BT RIRAEE R,
F 2% B Fs Bl BB 1 mL 5 Cd 10 ng AW
EIFE

223 Cu XK B Cu HITRIRAEE R,
F 2% B R B A 1 mL & Cu 10 ng VAW
HIFER

224 As MRSER B As BITRIRMERR,
FH 2% BR A B 1) B 1 mL & As 100 ng OV,
W& ER 0, 1, 2, 4, 6, 8, 10 mL, Zr7HIIA
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25%MMAL BRVATR 1 mL, 10%3i3K MBI 1 mL,
BREWA - D1 mL, F 2% HNO; Bl e A4
100 mL, g% 1 mL 4350 F As 0.0, 1.0, 2.0,
4.0, 6.0, 8.0, 10.0 ng ¥R, EN15.

2.2.5 Hg BRI Hg BIoRARMER I,
F 2% HNO; FiBefil %4 1 mL 5 Hg 10 ng HI7E R,
RO, 1, 2, 4, 6, 8, 10mL, Z5MAZR
P& i (1 D1 mL, i 2% HNO; W ERE
100 mL, #%%F 1 mL 4 7% Hg 0, 0.1, 0.2, 0.4,
0.6, 0.8, 1.0ng ¥, BIf.

2.3 e A

2.3.1 Pb. Cd SKHASEYETROE, 70k
TGS VAT X BV A P, Cd FE SR 2
W10 pl, KT 1% R —ENE N 0.2%hH R E:
MIVEI S ul, YRS, HENARE, H5H105E Pb.
Cd, WEFKMNE 1.

®1 aEPRTHES
Tab.1 The condition of graphite furnace

Pb cd

BrEC R way THEEZE, O RE i, R/
C s Cs! C s Cs!
T4 120 200 10 120 200 10
U 900  15.0 150 850 15.0 150
T4 1300 3.0 0 1300 3.0 0
B 2400 2.0 0 2400 2.0 0

232 Cu KGR FHRBGE, X2
BERE, 20 SRS B W S VAR W R TR A Cu
FEMER, WE, WE &4 kK. 324.8 nm;
JTHLJL: 5.0 mA; k4%: 0.5 nm; RN =:
1.2 L-min""; AR E . 7.6 mm; ZALIRTE: 4s;
K2R - K
233 As RHETIGE, DEAIRNEA, 75
S B I 2 L 0 RO A . As B 2
W ME. MWE & RPAK: 193.7 nm; AT HLIL:
60 mA; ik 300 V; #H/HE: 400 mL-min™';
BEii#/<: 900 mL-min ',
234 Hg SRAEFRME, DESREA, 7
SRS 25 H 2 T T R A M Hg AR e
W, ME . WE A APA: 253.7 nm; AT HLR:
30 mA; i 270 Vi 8 E: 400 mL-min';
B : 900mL-min ',
2.4 FRUESFEY) R B E 45

WM 5E 25 B B HMARED BT Pby Cdy Cu. As.
Hg 5 FinR SRWEMEENE N, 8iE 7 A
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Tab. 2 The determination result of prawn standard sample

JCHR Hete B /ng-g ™! G /ngg™!
Pb 0.298+0.01 0.297

Cd 0.023+0.002 0.021

Cu 4.66+0.12 4.68

As 1.42+0.03 1.39

Hg 0.201+0.002 0.202

2.5 prdE 2

W E3& Pby Cd X IR RIS B 36
FEINRERREN RIIBRHEI W, Cu. As. Hg RIS
HEIEW, ol AR HE 2R, A5 RAE TR R
VLA, SICRAME 5E S REE 2 RIFL
PR AR, 4R W& 3.

#®3I AEnERENL

Tab. 3 The standard cure of each element

JLE e h 2% R R
Pb ¥=0.000 06X°+0.0071 1X+0.009 8 0.998 5
cd 7=0.001 984X>+0.085 197X+0.016 8 0.999 7
Cu ¥=0.092 83X+0.002 7 0.998 3
As ¥=177.373X+94.030 0.999 0
Hg ¥=982.860X-22.713 0.998 5

2.6 AR RS FE A

HY R — 3 A Gt 5 20130901), IS
E 6 I, THHE I ITE S E X bR #E W 2 (RSD), 45
R Pb N 1.2%, Cd AN 1.5%, Cu N 1.3%, As N
1.0%, Hg N 4.6%(n %128 6), FiR&EREKH, 1%
T HTRE R
2.7 KriBR

& TR RS, 2% HNO; Bk
&, 4 “2.37 TR J7iR I E RSUE, LA S/N=3 it
HAGIER, 4558 Pb. Cd. Cu. As. Hg KR
4y %N 0.051 2, 0.017, 0.067 6, 0.016 1,
0.0053 ng-g ', SNl E R EUE K.
2.8 EEMIAR

Y [R] — b7 1 =2 Bl 6 (b5 20130901),
A5l FH b3 Pt ot i VR 2% 792 20 ) T o R o
W, WME, iFE, Pb. Cd. Cu. As. Hg & &%
B oN: 17024, 0.08512, 04256, 0.0213,
0.106 4 ug-g”'; RSD 23514 2.40%, 6.15%, 3.89%.,
1.70%, 2.55%; SRKHUATTEHEMRLF.
2.9  [El AL

KA R, R & PRI Pl C B &
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[ [E] —HEFE S (LS. 20130901)0.5 g, “FATH#E1E 6
Bys Ay BkE BRI 50 pg-mL™' [ Pb FRVEVA R .
5 ug-mL ™ MIREFRAEA . 25 ug-mL™' [ Cu Frifk
VWL 5 ug'mL™ 9 As FRAEIET. 5 pg-mL™' ) Hg
VRS 1 mL, B SO0mL HEMT, ke
BRZNE, WERIRAGRERR, &5 % 20
BAPRHER I 1 mL, 43BN B854 ARG [
RFE S G, RIS . 4% “2.17 TR 5k
fife, EPAFALRSAW, e, THES TR EIE,
SRR 4.

F4 EREINEER@0=6)
Tab. 4 Recovery of the method(n=06)

P BT mbRE/ WEEy  Ekx/ FHE RSD/

T BE/ug ug ng % xR, %
0.8551 1.0 1.941 2 108.608 4
0.8532 1.0 1.8233 97.005 7
0.8509 1.0 1.950 4 109.954 0

Pb 103.6 6.4
0.853 1 1.0 1.9512 109.812 7
0.857 3 1.0 1.812 6 95.527 1
0.858 7 1.0 1.867 8 100.910 9
0.042 8 0.1 0.1423 99.544 2
0.042 7 0.1 0.1357 93.037 9
0.042 5 0.1 0.141 4 98.857 0

Cd 92.0 7.7
0.042 7 0.1 0.130 4 87.746 4
0.042 9 0.1 0.123 6 80.733 6
0.0429 0.1 0.1352 92.265 5
0.2138 0.5 0.7713 111.504 2
0.2133 0.5 0.734 2 104.177 9
0.2127 0.5 0.685 5 94.557 0

Cu 101.6 8.1
0.2133 0.5 0.692 3 95.806 4
0.214 3 0.5 0.678 9 92913 6
0.214 7 0.5 0.766 5 110.365 5
0.053 4 0.1 0.154 2 100.755 3
0.053 3 0.1 0.1510 97.672 3
0.053 2 0.1 0.148 2 95.021 3

As 94.4 4.7
0.053 3 0.1 0.146 0 92.683 0
0.053 6 0.1 0.1456 92.017 0
0.053 7 0.1 0.1420 88.331 8
0.0107 0.1 0.102 3 91.601 0
0.010 7 0.1 0.100 5 89.824 4
0.010 6 0.1 0.105 6 94.954 3

Hg 93.6 5.4
0.010 7 0.1 0.103 3 92.626 6
0.0107 0.1 0.100 3 89.573 3
0.010 7 0.1 0.1139 103.156 3

2.10  FEARIE
6 fL7RF 52 MLl 2584 F 5 Fhooo 2 R s 45 5L
W 5.
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Tab.5 The determination results of five elements in Eisenia

foetida Savigny ng g™

e it 5 Pb Cd Cu Hg As
1 20130901 1.7024  0.08512 04256 0.0213 0.106 4
2 20130902 12469  0.06234 03117 0.1559 0.0779
320130903 09042 0.04521 0.2260 0.1130 0.0565
4 20131001 0.4906  0.02453 0.1227 0.0613 0.0307
5 20131002 0.8551 0.04276  0.2138 0.1069 0.053 4
6 20131003 1.790 6 0.08953 0.4476 0.0224 0.1119

3 wtig

3.1 MEs

iz i) o - 398 B 4 R o R A IR R I ARV E R Re
71, HESESIE MM, HemRa, 5
T 5T DA s ik A S Ik R MRk AR P T
RIBEHEA Cdy Pby As IS RS HIEFEERER
FWIEADC . AR UGRIG I i 45 Bt 5T LIS
6 HLARTEZME 2, Po KPS EEN
11650 pg-g s Cd K M 2415 808 0.058 2 pg-g s
Cu t P8 80291 2 ngg s As Kt 9°F
HEEN 00728 pgg';s He MK TFHEREN
0.080 1 pg-g s B EZM 2015 FERCHI 4
Wi. BER. #55EPb AL 5 mgkg ', Cd AMEEE
0.3 mg'kg', Cu AFid 20 mgkg', As AEiT
2mgkg', Hg A5t 0.2 mgkg™): BAi. #FH(Pb
R1Fit 5 mg-kg™', Cd AEit 4 mgke, Cu AfE
iT 20 mg-kg™', Hg A3 0.1 mg-kg™); HFEEHE(Pb
R1Fit 5 mg-kg™', Cd At 5 mgkg!, Cu A3
120 mg-kg', As ATt 10 mgkg', Hg ANt
0.2 mg-kg™); ZKIEPb AL 10 mgkg™, Cd A75
i1 1 mgkg', As At 5 mgkg!, Hg At
1 mgkg); #M(Pb A1Fi 8 mg-kg )% 8 Mzt
A S Bhon R (KR, BT IR Y5 A I A L PRI
AT R R AT BERUMAE Sl N TR, TRl 97 Jk
TG YD, WA ET B RS AE KA
M, XG5 R Tl D ISR 7R i R N A
DR IE
3.2 FEAIURE R IE R

B BURE B AN AL S 1 AR, 7 EARAE
R 2% T2 A o e PR 0 S SR TR T A ) 1
Mok s i R RO B BRSO A T e,
WHIE J1 2Rk ETF, XN He, As 8RBk
— R AR, AT e S i R A .
THRRIRE L — ML 0.5 g, B 5 T AL R il A ) B
1.0~2.0 g.
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3.3 FEMEMRRAE

TR PR AR R s 0 B 8 S I AR 48 AS 7] R R
wn B E A () 1) B K I FNRF ST (], 5 i Ak
(R it T T ARG PR B K s g RV i ) e 8 st
B o A G WEAMRE S, F&E 2Kk J
KW iE . K Hg As AGERMEITGER, HET S
Hg. As HE o %K.
34 FEMHAERE

FFIZSOVERE SR I, B A AR B R A
TESERAE RN, HUGREMEE . i
TE AR RIS I R 2 o0 B 2, IR A IE 1Y
FRFE T BT R 2% At S5 B A T 4 v 5 PRI AR 2
3.5 B HNO; MR E Y 2B

FE S TERO T NIE AT Ja s VT 0 8 A7 AE
1 /b 8RRV HNO; BRI R B, e i
WA TR AR A, X6 He & & 1 HE Rl
EATEEE . ANEBRE R, XE R &R
s R FRE ) ORRE — Bt & = A o) o DRI A 9
fRaE WG, HIHMAREREL 120 CHAMRIRE <
130 C, [EE®HEK) IR, FENERAFL
1.0~2.0 mL M1k, fRIEATEEZET.
3.6 A sk A ) 4 A

AR TREE 2, /AR mIIr S ST,
DR L LR AT B8 2 M B P SRR 0, b SRR
Pb, Cd J& TR R TC R, fERKT B Gk,
AR SO fE, AT AR S Pb, Cd BIARAGIR RS,
TEJR TG B il o &8 TR T A Bk, g
bR MR TSR A, P AT DN R G AE AR X
PR 22 PRA, B of il 2R 2R 1 AH DG B A, AR AE IR
FERRAR—2F . [FIBSE A Pb, Cd 5 A ik
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