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Table 1 Basic information of planting soil
P IR AHURA & -
Origin Altitude/m  Organic matter content/ (g * kg—1) P
HFIL S 1 550 9. 96 7.94
it R R 1 460 10.7 8.12
[@) R By e 1 360 11.9 8.31
) > T REE 4 1 500 12.8 8.09
oA R A 1770 14.3 7.85
TR AR & 1930 13.5 7.61

1L.2.2 HEHESRE N HEREESCREMRE TR
HEM 3FELAHEAAR RERAEL IRETEN
HARRT , 4 55 °C .48 h Hit T, B E4mk AR R G |
FR&s RTFEE SRR R & H .
L3 IWHWE
HETELR&ECENEKBEMHEN ik, &
PEFRUESY B 98 . GB/ T 5009. 11-2003; 3% : GB/ T 5009. 17-
2003 ;4% . GB/T 5009. 12-2003; 4% : GB/T 5009. 15-2003;
#1:GB/T 5009. 13-2003, + 3T & J& AR K BE AR v
4331k .GB/ T 22105. 2-2008; 5k : GB/ T 22105. 1-2008;
#4.GB/T 17140-1997; 4% GB/T 17141-1997; 4. GB/T
17138-1997,

L4 HHEath
R DPS Geit 3 3 s B #4744
2 HBREHMH

2.1 TFEARXEEMNHIESES RS RRHE
2.L1 ARFPXEEPFESBRENSE TETH
EFCuEdEAE330~7.54 mg* kg ', EHEN
5.22 mg e+ kg ', Pb 5B 0.326~1.787 mg *» kg !,
SEH{E N 0.536 mg »« kg !, Cd & EFE 0.004 4 ~
0.0323mg+ kg ', FHEHN0.0137mg » kg ', As & &
TE 0. 094~0. 545 mg « kg ', FI{EH K 0.204 mg « kg !,
Hg & &%F 0.001 12~0.004 25 mg » kg™, F¥{H N
0.002 62 mg+ kg ', MWE 1A[HI, HEPHEESBITR
% Cu>Pb>As>Cd>Hg. i 2 W%, AR #
EFF—mRx e85t E K Cu.Pb S EEER
PR B B R EEEH Cu Pb & & &K Cd
RN R IR Z RO BRI As & BT
B [ IRZ, #hit - k. Hg & &b im0 ™
B AR AR

2.1.2 ARFXAELETESESEFE TRILX
BRI 3% Cu FE7E 12.9~26.6 mg « ke ' FHE
2.4 mg kg ' ,Pb E&ETF 15.1~19.4 mg * kg ',y
B} 17.4 mg » kg™ ,Cd FE7E 0. 206~0. 428 mg * kg !,
¥ ME R 0.323 mg ¢+ kg', As & B IE 8.22 ~
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13.4mg kg ', FHERN 1.7 mg « kg ', Hg & B
0.012 1~0.079 6 mg * kg™ , FFI{E K0. 045 9 mg *» kg™,
AR EEME L EPESE SRR S0 ILAE 2,
ME 2 /AL, EME L EP R ELETRSE Cu>
Pb>As>Cd>Hg, Hi1F 3 A A, A X 18§ 7] —
LRFREREBE S HESECRSERELNER,
bt ELAE X AR, 43 S DR A R B R T M 2 oK
S AE AR AR M HE B FH /K 32 X4t Tk 35 Y i ™ 8, R 3
KEELSRSELN.
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Fig. 1 Distribution of each heavy metal element average

content in the different regions Radix Astragali
*2 AEFMERPESCEEHEE

Table 2 Average content of heavy metal element in the different

regions Radix Astragali mg * kg™ !
Cu Pb Cd As Hg

HwFIL S 4. 24bBC 0. 677cB 0.016 7bcB 0. 094dC 0.002 8aA
B 2ZRE 5. 02bB 0. 787bA 0. 032 3aA 0. 134bcBC 0. 002 4aA
RO T4 4.64bB 0. 540eC 0.013 6bcdB 0. 117¢dBC 0. 002 6aA
FlTREEE  3.30cC 0.454fD  0.007 4cdB 0. 144bcB  0.002 8aA
[l LR S 7. 05aA 0. 864aA 0.017 8bB 0. 245aA 0.002 5aA
Ve LB A 5. 16bB 0.614dBC  0.009 5¢cdB 0. 151bB 0.001 5bB

H:* FRM RIS B K E (P<C0.05), * * 3678 M S M ik 4 B 37K - (P<
0.0, T,

Note: * shows significant difference (P<C0.05), * * shows extremely significant
difference( P<C0. 01). The same below.

30
~ 25 B Cu
o

“QE’;@ 15 B As
St B Hg
g
O 5t

0

A ERih B RO RO R RE L
W% eURAH ShocBH IEEH WME RS
AIF]F=IX. The different regions
2 AEFRERIEPESEFHRE
Fig. 2 Distribution of each heavy metal element average

content in the different regions soil
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Table 3 Average content of heavy metal element in

the different regions soil of planting Radix Astragali mg * kg™ !

Cu Pb cd As Hg

F A7 12. 98dD 15. 4dC 0. 274bB 8.23dD 0.015 4fE
EhIBEA R 21, 22cC 16. 1cC 0. 407aA 8. 48dD 0.039 ObA
FOTFODEE 22566 17. 6bB 0.206bB  11.30cC 0. 020 6eD
[l FRE 4 12.91dD 17. 2bB 0.269bB  12.20bB 0. 027 4dC
MR 25.19aA 19. 4aA 0.396aA  13.20aA 0. 042 2aA
RMEIRES 25 6%A 19. 4aA 0.426aA  13.30aA 0.034 2cB

F4 ARPREESELESEZEEXRY

Table 4 Correlation coefficient between each heavy metal

element content in Radix Astragali

Cu Pb cd As Hg
Ca —
Pb 0.11 -
cd 0.00 0.57* -
As 0.47 0.42 0.42 -
Hg —0.48* 0. 01 —0.02 —0.23 -

FHg 5 CuFBZMEBEFERMILLRGC=—0.48"),
Pb Al Cd HRBZEEBEEMEIERG=0.57"),HE
BILEGRZ YT B E M.

2.2.2 +EPRBELBSEZRMMEMEST %5
TER R ELSRITRE SR Z AR, e
FiE+ 3 Cul5 Pb.As.Cd & & 2 A7 6 3% IE M
FFEERGEr=0.89"",r=0.95** ,r=0.66"*);Pb 5 Cd.
AsHBZRGFERBETFEMELER(G=0.65"" ,r=
0.81**);Cd fil As .Hg B IR E EHXKR
(r=0.51" ,r=0.72") , HE &£ T X T B Z M H XN
B,

x5 HEMEIEIRESERE
SEZENEX R

Table 5 Correlation coefficient between each heavy metal

element content in soil of planting Radix Astragali

Cu Pb Cd As Hg
Cu -
Pb 0. 89* * -
Cd 0. 66* * 0. 65% * —
As 0.95% * 0.81** 0.51% -
Hg 0.38 0. 26 0.72* 0. 36 —

2.2.3 ELBEEETAMS LB £
6 MM R R, Cu S EBAHEMAE P8
BEFMHERXRG=0.87"), H'EILE Pb,Cd,As,Hg
PSS T VNE N
2.3 THEMEEESEG RGN

WP 2 PR B A 300 1 0 4 €8 47 Ll A v ) H B
EELBERERE. ELBAE<20 mg - kg !, Hf
<5 mg - kg ', P2 mg - kg ' 4R<<0.3 mg - kg ',
K<0.2 mg « kg™, H1<<20 mg - kg™ bR HE, R IR

BREBOE MG AT I B B EE LR 5 R AR
AT . ARIETS Yed8 %l P EA AR50 5 M55
S T4, P <O, TG0 <P <1;BREEY, 1<
P < 2;9 R, 2<P < 3;HIY,P>3, TEAM
7R IX B S PR B SO LR 7.

TREMHES 5 MELSRWARS B &K
TG Y B F s O g EfT s Pl EES
JRFRERE. MR 7 AJLE 8 RIS Y s BOk
LEA TS YR BN B & R V5 Y KBS AT PEMY, BT
YRR AT P e B9 <<0. 7, i T R B B %
& i,

*®6 HERSWMEIEPIRESELE

SEZEHEXRE

Table 6 Correlation coefficient of each heavy metal element

content between Radix Astragali and soil

Cu Pb Cd As Hg
W 0. 87* 0.11 —0.32 0. 67 0.44

RT7T FARAFHERESESREXEITNRER

Table 7 Risk evaluation inde of heavy metal pollution of

Radix Astragali in different regions
BT YR A SFETRIEE BYITH

Single pollution index Comprehensive  Pollution
Cu Pb Cd As Hg

pollution index assessment

HWFWLS  0.21  0.14 0.056 0.047 0.014 0.16 o
R 0.25  0.16  0.11  0.067 0.012 0. 20 b
FAOTFDXEE 023 011 0.045 0.059 0.013 0.19 £

W 0.16  0.10  0.024 0.072 0.014 0.18 £
MEEBEAE 0.35 0.17 0.059 0.12  0.012 0.27 b
A RES 0.26 0.12 0.032 0.10 0.010 0. 20 b

3 #it5itie

YR T H B P 254 4 B T B AR K5 Y R
ST IR ZH 3 A R T 0, T B B R 3 5 AR
SRBRITESEYUFE(HIEREFErME GB-15618-
1995) "% An ik, Pb, As.Hg.Cu 4 Fh 7T 2 F1 24 Hi + 58 3
HRUAFTETREMY, A8 T LEFRERE— %
1, WS R ) Cd ¥is T 24 3 kb n R
BREGATEERTX LR Cd 5. A,
fEEX 5 MESE GRS T HA™ X, X5 Xk
W HEBRAKZBERAE R, M ETETEELRE
LR ERZEMAEXYE,Cu 5 Pb,As.Cd & Z[H,Pb
5 Cd.As SR Z B F7ER B EIEMHXRXER;Cd il As,
Hg S EBZHAFEREEEHXRR, HELTREFEZ
AR E .

HLRAERPAMGEMEZER, TETHE
FEMESBILR SRR, Hd CdAs il He & &
RRARS » TR & P B A B A AE i, 8 A BT e ok
MZE A 15 Yo ta Bk 0 i B & R 15 e KU #E 1T P, T
BB AELRIEENE. dhEETEELRE
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TLR G REZE MMM, He 5 Cu SR 02 2 F A
KEKF,Pb M Cd FRZEZEREFEMRKR, HEX
TREBRZAHYLEEHRLR,

oA EEEITR & BT R AR L 2 H] )
RN 1 R E S R S BB, —F Z A CuJt
RERERFEMRER,HE 4 MILR Pb.Cd.As.Hg
FRMXKANEE, SN LR Cu TR R
ABORMERRIRRE . SRS WM BT B R,
FOLIERT R 5 R AR 254 B A K R Cu,
As.Cd.Pb.Hg 5 P E & EITRK & B R,
AFRFER 253 L P BB ITR ORI R REA
e, [A]— 245 B [R) B 5 XoF 4% B <2 JBR F) 8 SR E D
BARR, P HRERN, BRI LAY AT
B, A MUE LT ESR S 'EA K, MHES5E
IR EE AR BR 25 FTRR L 5, ) I 32 21 - SR 2 A 1
FMESBEMEFEESULFETRENRNR
W, MEAME AP ES R SRR, EEBRT 2
ATTH:— R TENER . DETFESR TR AR
EABEEBRAFERS: A—ITHRAGMA S AR ES
JRICR BB FRRE T RARM . TFR25H K 4
HE GBI R A R EBT T X T IR Sk b 45 80 Hh 2541

HERRERA TEENRESFEN, hit—Pugd
28 P A0 AR L Hb ) - IR 55 R & V¢ A o 4R LR}
ARG .
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Residual Characteristics and Pollutional Risk Assessment of
Heavy Metal in Ningxia Original Radix Astragali

LI Caihong, WANG Caiyan, WANG Xiaojing, MA Yun
(Supervision and Testing Center for Lycium Quality, Ministry of Agriculture, Yinchuan, Ningxia 750002)

Abstract: Taking Radix Astragali in different region of Ningxia and planting soil as the experimental material, lead,
cadmium, arsenic, mercury, copper five kinds of heavy metal element content were determined by using atomic abomic
absorption, the effect of soil heavy metals on heavy metal residue characteristics of astragalus membranaceus and pollution
risk were studied. The results showed that five kinds of heavy metal were detected to varying degrees in Radix Astragali,
but the content was very low; it was significantly correlated relationship between Cd and Cu content in the Radix
Astragali. It was extremely significant or significant correlation between Cu and Pb, As,Cd content in the soil, between As
and Pb,Cd content there was a very significant or significant correlation relationship in the soil; Cu content was significant
correlation between Radix Astragali and soil. Radix Astragali was pollution-free production in Ningxia using the single
pollution index and comprehensive pollution index evaluate heavy metal pollution risk.

Keywords : Radix Astragali;heavy metal;residual characteristics;correlated relationship;pollutional risk assessment
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