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B OE Re. IR CATEPD) 485(CA) 4A(Cu) A (As) K (Hg) 5% 8 F 69 75 ik - L0 8 -F R Bt 58 K e i &
7 ik RIRBOL K fR- b BAR A B TR R . R R A S AL (KED ) A2 R6 85X, SR 50 £ 4 1 550 W, RARRJE 4 5.0
mm, % & FA(EA)REH 16.0 L/min, LA % /&4 0.1 mbar, 84,4 /& %4 0.6 mbar, &= & 4 5x10 " mbar, 2 iR R 451k
1 000 hz, RAF4ESLZ A 1.0 mm, BIRAEILZ A 0.5 mm, FAEREHA 2.7 C, 4B KEEL 3K, £ R .Pb.Cd.Cu.As Hg il i
Bk E LT B 2 H) 4 0~20 ng/ml(r=0.999 3) .0~10 ng/ml(#=0.998 5) ,0~250 ng/ml(r=0.998 8) .0~20 ng/ml(»=0.999 0)
0~1.0 ng/ml(r=0.997 9) ; #5 %5 & A& F M F E X 49 RSD<<3.0% ; A Af &Ik 5 2 %] 4 95.80% ~100.20% (RSD=1.85% ) .
94.50% ~98.00% (RSD=1.26% ) . 98.52% ~102.43% (RSD=1.60% ) . 94.90% ~98.70% (RSD=2.29% ) . 96.00% ~101.00%
(RSD=1.84% ) ,n 39 % 6; 4 M FE 2 %] 24 0.021 0,0.003 4.0.043 7.0.115 6,0.005 6 ng/kg. L 7 P B 5% 56 A Ak b 25 4 7 &K
Pb.Cd.Cu.As, R4 Hg, T4 % %450 E 4 7.1852~12558 0 mg/kg, %&b kBRI B L B FTABE, T
A T #3565 Pb.Cd.Cu,As Hg % B 5 69 & ; 1y 0§ TR Bt 50 A 25 7% 8 39 A ARt B R AAT kAR EIRBAA,
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Analysis on the Heavy Metal Residues in Codonopsis pilosula in Shanxi Pingshun County

ZHANG Dewei', HU Juanjuan’, MENG Ruili’, YE Shibi', ZHOU Nong'(1.Wanzhou Institute for Prug ‘and Food
Control, Chongqing 404000, China; 2.School of Pharmacy, Chongqing Medical College, Chongging 401331,
China; 3.Shanxi Vibration Host Development Co., Ltd., Shanxi Pingshun 047400, China;4 College of Life Sci-
ence and Engineering, Three Gorges University, Chongging 404000, .Ghina )

ABSTRACT OBJECTIVE: To establish a method for the residues determination of Pb, Cd, Cu, As and Hg in Codonopsis pilo-
sula, and evaluate the quality evaluation of C. pilosula of Pingshun' County in Shanxi province. METHODS: Microwave diges-
tion-inductively coupled plasma mass spéctremetrywas adopted with KED scanning model, RF power was 1 550 W, sampling
depth was 5.0 mm, plasma gas (argofi)\flow tate'was 16.0 L/min, helium partial pressure was 0.1 mbar, argon gas was 0.6 mbar,
the vacuum degree of 5x10° mbar,_branch turbopump speed was 1 000 hz, sampling cone aperture was 1.0 mm, skimmer aperture
was 0.5 mm, the Spray chamber temperature was 2.7 “C, the data collection was repeated 3 times. RESULTS: The linear range
was 0-20. ng/ml for Pb'(>=0.999 3), 0-10 ng/ml for Cd (+=0.998 5), 0-250 ng/ml for Cu (+=0.998 8), 0-20 ng/ml for As (=0.999
0) and 0-1.0 ng/ml for Hg (#=0.997 9); RSDs of precision, stability and reproducibility tests were lower than 3.0% ; recoveries
were 95.80%-100.20% (RSD=1.85% ,n=6), 94.50%-98.00% (RSD=1.26% ,n=6), 98.52%-102.43% (RSD=1.60% ,n=6),
94.90%-98.70% (RSD=2.29% ,n=6) and 96.00%-101.00% (RSD=1.84% ,n="6); the limits of detection were 0.021 0, 0.003 4,
0.043 7, 0.115 6 and 0.005 6 ng/kg, respectively. Pb, Cd, Cu, and As were detetcted, and Hg was not detected, the range of total
contents was 7.185 2~12.558 0 mg/kg. CONCLUSIONS: The method is simple with good precision, stability and reproducibility,
and can be used for the residues determination of Pb, Cd, Cu, As and Hg in C. pilosula; heavy metal residues in C. pilosula in
Shanxi Pingshun county does not exceed limit values of national and industry standards
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CEM Mars6 B {0 1H A3 (3 = PyNN 2~ A ) 5 IR #Ags
( g o b 2= B AT BR A |D ) 5 CP224s B g 1 R P (£ 5]
Satorius 23 7l ) 3 ICAP-Qc Hi, B Al A &5 5 7 o i % ( 3 [
Thermo-Fisher 22 7] ) .
1.2 i

#(Pb) G (Cd) i (Cu) (T (As) 7R (Hg) bR i (E
A 04 8 B AR AT I U 5T HR G, B 43 9 S GSBO4-
1742-2004, GSB04-1721-2004. GSB04-1725-2004, GSBO04-
1714-2004 . GSB04-1729-2004, i ¢ £ 24 7 1 000 pg/ml) ; %
(Ge) A (In) B6 (Bi) ARV TR [ I AR HED) o v [ R 2
B , #5451 2 GBW (E) 080273-14081 ., GBW (E) 080270-
13051 .GBW (E)080271-15061, Ji i BE ¥4 100 pg/ml]; K56
JIt R A g 4t K B atiK .
1.3 Zh#t

W S YRR R (WL D), Bl VAR 48 Mt S 01 R H
B2 il o it 0 R A T LS 48 P IR 45 5, B A R 3 LA
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x1 BRESKE
Tab 1 Origin of C. Pilosula

5 i FACEA AR
sl AERKH 2015.10 2
s2 TR R0 2015.10 2
$3 AR R 2015.10 2
$4 AR AN 2015.10 2
$5 AR RN 2015.10 2
56 WAL 2015.11 2
s7 Je B I 201511 2
s8 e R MR fi 2015.11 2
89 JEEHER NI BN 2015.10 2
S10 TS/ NERME L 2015.10 2
slt Rk S RN 201511 3
s12 FRFEDEH 2015.10 2
s13 i P2 ) 201511 3
S14 ALK 5 TR 2015.11 2
815 P S 2 201511 |

2 AES5ER
2.1 RIEEH

PR . S AE I LA (KED) F AR =X 5 S ol oK
1 550 W3 RAERSE 5.0 mm; 555 < (RS it : 16.0 L/min;
S5 £ 0.1 mbar; 5S40 : 0.6 mbar; ELZS J& . 5%107° mbar;
I SRS IR . 1000 hz; RAFHEFLAS : 1.0 mm ; FRIBGHEFLAE -
0.5 mm; ZALE S 2.7 C; Bl RAET L 3K,
22 BRERHFE
2.2.1  FRUESCFIIR S AR B L2 T T MR A s
w5, 0.2 % iHERFRE, 43 B A% Pb .Cd .Cu . As \Hg T i i 1)
Jy 5 ng/ml fl) B — R IR R Ge | In Bi Jfi f v JE 144 20 ng/ml
R BRI
2.2.2 MRS KRR T 45 CTER MR R I 2 S
A B ARIORE S K3 K 0.25 g, B i T A v, N 1% 8 mliR
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5], BT PR WEE b, BOSE BT i P
TP WA R, NHMERPIOE , B R i a
IR OZE IR SR A B2 0.5 ml, FHAKIE IR B R 25
ml, $£2], B

2.23 AU BEW #02.2.2750F AN Inag Rz 8 mliE5)”
&, [FE AT 25 25 O BRIV

2.3 ZKMEXRERE"

B 1.27 00T b o 7 OE i, 0.2 % A R R B, 0 0l ol
JLZR 5 Po ARHET I (BT iV B 435124 0.5.,10,15.,20 ng/ml) | &
G1 Cd b S (VR I 4331 0.2.4 6.8 .10 ng/ml) . FR
1 CubrifE I (T ik 43594 0,50, 100,150,200,250 ng/ml) |
F As FRUEFS IR (52 B 431 0.5.,10, 15,20 ng/ml) L &
S Hg bRl (BT aL e i 435311 0,0.2.,0.4,0.6,0.8, 1.0 ng/ml)
2 R R A AR v VA TR i, 2. 17 T R R A 1 A
W2 0 SR o DA R B (x, ng/ml) AR A A X
i o FL () S AR AR AT e I U, 45 )y B 5 R i
L LR 2,
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Tab 2 Regression equations,linear ranges and detection limit

fHE [lH r ?J%‘fﬁi?ﬁ@,ng/ml ’fﬁi‘ﬁwﬁﬁ,ng/kg
Pb =60 607x+196 281 09993 0~20 00210
Cd y=5926.1x+73.33 0.998 5 0~10 0.003 4
Cu y=14085x+8515.1 0.998 8 0~250 0.0437
As y=1211.99x+2223 0.9990 0~20 0.1156
Hg y=812727x+58.89 09979 0~1.0 0.005 6

24 MMRER

BC“2.2.37 5T 28 [0 BV VRGOS B, #¢2.17 0 T 3l A 1
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1.82% (n=6) , R EHAE % B R AT
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Be2.2.27 550 S A (S SDIE i, A B IR R
JCE 0.4.8.12,16.,20 .24 h IRFIEREE , JC AR R . 45
2, Pb.Cd. Cu. As. Hg {345 Wi I i (1) RSD 43 %14 0.98% .
1.65% .0.48% .1.20% \1.37% (n="7) , FEWIHEIR A AW AE 24 h
WSEARRE .
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IR —HERE & (405 S IE BE,$462.2.27 101 F Jr ikl #5416
AR, 26 00, FEFE 217 T IR0 A PR ERR I AE L i X
FRNL{E . 455, Pb.Cd.Cu. As Hg {31 L {E ) RSD 4331
F71.18% .2.51% .2.06% .1.94% .1.87% . (n=6) , FERH A 7 1k
FE R
2.8 InEEE R

BV AN AR i (5 Sl 5, 26 14y, 43 B A — 22 5
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x3 MR ERIKIGLEER (n=06)
Tab 3 Results of recovery test(n=06)

PRl T Fho WA, WBE, TR CFERREE RSD,
& e Hopg Bg Bg £, £ % %
Pb 0.200 1 0.026 6 0.05 00755 97.80 98.13 1.85

02015 0.026 8 0.05 0.0750 96.40
01998 0.0266 0.05 0.0745 95.80
02030 0.0270 0.05 0.0763 98.60
0.2009 0.0267 0.05 0.076 8 100.20
0.2026 0.0270 0.05 0.0770 100.00
Cd 0.200 1 0.0076 0.02 0.0267 95.50 96.33 126
02015 0.0077 0.02 0.0270 96.50
01998 0.0076 0.02 0.0265 94.50
0.2030 0.0078 0.02 0.0274 98.00
0.2009 0.0077 0.02 0.0271 97.00
02026 0.0077 0.02 0.0270 96.50
Cu 02001 14232 1.00 24475 102.43 99.99 1.60
02015 14332 1.00 24184 98.52
01998 14211 1.00 24126 99.15
02030 14438 1.00 24594 101.56

0.2009 14289 1.00 24179 98.90
0.2026 14410 1.00 24350 99.40
As 0.200 1 0.0822 0.10 01775 95.30 9840 229

02015 0.0828 0.10 0.1804 97.60
01998 0.0821 0.10 0.1782 96.10
0.2030 0.0834 0.10 0.1816 98.20
0.2009 0.0826 0.10 01775 94.90
0.2026 0.0833 0.10 0.1820 98.70

Hg 0.200 1 - 0.05 0.049 3 98.60 98.24 1.84

0.201°5 - 0.05 0.0497 99.40
0.198 - 0.05 0.048 5 97.00
0.2030 - 0.05 0.0505 101.00
0.2009 - 0.05 0.0487 9740
0.202 6 - 0.05 0.0480 96.00

o= e

Note: “~"means no detected

29 HRPESREAENE
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P21 0 N RIS PRERE DI E  THRRR R i AR LR 4
F4 HRPELERIENELER (n=3, mg/kg)
Tab 4 Results of contents determination of heavy metals in
samples(n=3, mg/kg)

e Pb cd Cu As Hg BhE
S1 0.1331 0.0382 71125 04110 - 7.694 8
2 05324 0.040 6 94639 03660 - 104029
3 03111 00531 8.3842 04954 - 92438
S4 02045 0.0276 77295 0288 1 - 82497
S5 0.0915 0.0571 8.6106 0398 4 - 92276
S6 0.178 8 0.0579 70122 0478 6 - 17275
S7 04831 0.058 9 115011 05149 - 125580
S8 0.1530 0.0544 6.809 5 04280 - 74449
9 1.140 6 0.044 6 105408 04381 - 12.164 1
S10 0.028 1 0.0672 8.2819 05047 - 8.8819
NI 09518 0.039 4 5.908 1 02859 - 71852
S12 0.198 7 0.0614 9.0383 05877 - 9.886 1
S13 14692 0.1252 98154 09145 - 123243
S14 0.8307 0.1039 8.7009 1.1943 - 108298
NH 1.1043 0.061 6 82515 05475 - 99649

=" FOR AR H

Note: “=" means no detected
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M ATTHL, 15 LI SE S 2 M H 48 & R E 45 R o
Cu.As.Cd.Pb ¥ &4, Hg KA, 5 4 8 B & myu il
7.185 2~12.558 0 mg/kg, WiHTIZ ML X 42 8 A ik, 1445
YT I B 2 0 T A R AR L — o DR T, B EDE T HGE
Hb 7 XA A
3 it

AT AT Y 15 03 AS R S 336 3 SRR b, 78 26 I L
b= X, AR 1~ 345, RO it e Z R TR A T
HA WA RN PR — o 2 ol 1
Je& , HRIRT MG EL 3% 5 2 0 il ST RIF S T B A 1 DG
B0 (2 TR B 300 0 TS G AT L AR v ) X v 244
Ha B R EE AR N H A8 A5 i <20.0 mg/kg, As<2.0
mg/kg, Hg<<0.2 mg/kg, Cd<0.3 mg/kg, Pb=<<5.0 mg/kg, Cu<
20.0 mg/kg. 24P, AR FE LI 56 2% 8 4 JE W FHRE SIS
[, &R IR AR A TE 22 5% (A3 R L iR Ar v 1 FR
{8, 2y AN e 4

IR R TG I A, VR TR, e Pk B . FEAL T A
IR R 8 mld5efE: , WEORIIE TR il RE 78 70 T A, AN 25 DA R
Tk A v UL T A e L S R R N ) K, DA 8k 2
MHE 4@ TR B B P 2k o ICP-MS AT [ isf ) 2 22
HERICE K BRARAG , R % L o2 B A e 2R 4 b
HHE T H,

L5 IR AR AR TR R Rk (B kAT,
A] T 5% 2P Pb. Cd, Cu. As . Hg %% B8 & [ I 5 5 1L 75 - it
FLRAE 200 T4 JE 5% BA S AT B R A Tl b v R A
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