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1.2.1 BHEFE TF 2014 4F 4 AR HEEL 9.

H A 18 5 H wORE SR AT TR R HERFEIR O~
20 cm, K H PR X785 SR FE, RS 6+
B kg  WTIREGEWEERK. H R RHEEKH
PSR A X785 05 R R, R AT B B A AR AR R
3.0 kg, MR GBI E LK.

1.2.2 #wlzxk S HBOREZR)2010 f7—F6
[ SN = o s SN - T 1 D= S S B
HECT M A R oT F N E B R bR,
TR A B ORPRER T RO 1.0 mge L)
W T AR B g bl . H B R B OR
FH A 88 7 57 W Tk 5 LR SR R 2ok B
Bro BT B R F O R OB s iR R
JEF TG B % 5 SR A SR T vk

1 HERHITEELERINER

TR0 X 10 43 AN [R] b IXOR 4 B A9 4 A
an HEATRE I, Gn 3% 1 ProR . #E 10 4y AT (Ph)
SR 15.8~20.9 mgekg! 5B (CHFE RN
0.088~0.136 mgekg! ., B (CHEE N 42.0 ~
59.0 mgekg' . B (As) & H 7. 23~14. 20 mg-kg',
MR (He) &k 0.022 0~0. 046 8 mg-kg', &
48 MR TE 65.168 8~92. 148 4 mg-kg', it
A5 05 Al B AR S PO R LR RV
Y5 e vt B A S B R E AT Y A AR S
B Ea D R SORMS YR T HER W RE
M iR B AR 2 A R R R A R S
) B A s L SF AR 4 8 S R AR A R
B B 43 0 0. 136 159, 0 mgekg',

1.2.3 354 B Excel 2010 47 8cde  SWPTA LA B R & B R TR VE L R
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Table 1 Heavy metal contents in cultivated soil of Glycyrrhiza uralensis in arid area of
central Ningxia
v o o = fr1/(mg+kg!) Content
HE it R 4 M 4% B T it SR S Ml b 3 A
3 i : y . EAJR
Sample collection Sample collection At o J=x-3 24 T Mok
. . Total amount
place name geographic coordinates Pb Cd Total Cr  Total As Total Hg
of heavy metals
[Al0 T B R L N37°06'25. 76", E106°32'21. 41" 19.1  0.110 49.8 8.98 0.0220 78.0120
b 3l R G A Vg N N37°48'13. 2", E107°17'58. 3" 19.0  0.098 51.6 9.58 0.0286 80. 3066
Az 5% A F N37°46'58. 7", E107°16'17. 4" 20.5  0.118 56. 4 11. 50 0.0310 88. 5490
HWMERH S EEGH N37°47'08",E107°00'04" 15.8  0.095 42.0 7.23 0.0438 65. 1688
A6t B AL B BT A N37°47'12. 2", E107°16'52. 3" 20.9  0.132 54.6 10. 60 0.0468 86. 2788
B E RS AILTH N37°47'02" ,E107°15'06" 19.0  0.111 58.8 14. 20 0.0374 92.1484
s v s g H R N37°57'25. 4", E107°00' 04" 17.0  0.088 46.8 9.48 0.0268 73.3948
AF R GE 8 S5 N37°34'11. 70", E105°53"11. 98" 18.6  0.136 59.0 9.41 0.0336 87.1796
LR 141 A A N37°24'53.91",E106°04'47. 73" 18.0  0.110 58.0 9.07 0.0336 85.2136
21 T 4 1 T A N37°25'02. 76", E105°48'38. 27"  17.6  0.108 54. 6 8.56 0. 0309 80. 8989
2.2 HEESEERWER WA S EEA A RS S R

XN [ RE b 1Y 10 43 H FEAE & A7 R 43 B
LW R 2, T EAH G P (Ph) & & 5 H
0.86~1. 06 mg+kg'; 4 (Cd) & & 0. 022 ~
0.036 mgekg' ; MR (Cr) &4 1. 76~3. 06 mgekg'; &
il (As) f 132 0. 17~0. 38 mg+kg'; Bk (Hg) &
0,003 62~0.007 97 mg-kg' ; T4 JE M &4 3

7E 3.016 25~4.402 16 mg-kg', FrA e Lh

1.06 mg-kg' ;B FRH 2 AL FHHE
FE R RS R TR A JE R s B L RO
B B i 7 i R BUAE L SR B A4S 8 S M R A Y
HRod, ERRNE S8 & K.

HR 4l [ 24 310)2010 hir (1 30, M 7 H R
4B BRE H Pb<<{5. 0 mg+kg',Cd<C0. 3 mg+kg!',
Hg<(0.2 mg+kg!,As<<{2.0 mg-kg'™, HHj.
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Table 2 Heavy metal content of cultivated G. uralensis in arid zone of central Ningxia

&+ /(mgekg!) Content

e fit R 4 3 4% R i SR 4 Hb b 2 A A

me)m o

Sample collection Sample collection I i LAk 1 T R
place name geographic coordinates Pb Cd Total Cr  Total As Total Hg Total amount
of heavy metals
A0 F By G BR L N37°06'25. 76", E106°32'21. 41" 0.92  0.027 2.68 0.37 0.00412 4.00112
vt 0k 7 P 2 08 2 N37°48'13. 2", E107°17'58. 3" 1.02  0.032 1.76 0. 20 0.00425 3.01625
R WAz 55 2 7 N37°46'58. 7", E107°16'17. 4" 0.98  0.022 1.94 0.21 0.00478 3.15678
B ERI S EHEZHN N37°47'08",E107°00'04” 0.86  0.032 2.38 0.17 0.00497 3. 44697
b B AL DA N F A N37°47'12.2",E107°16'52. 3" 1.06  0.032 1.79 0.19 0.00613 3.07813
B FE RIS AT N37°47'02",E107°15'06" 1.04  0.036 3.06 0.26 0.00616 4.40216
= Vb s G AR N37°57'25. 4", E107°00" 04" 0.88  0.022 3.03 0. 20 0. 00550 4.13750
L1 R A 45 8 B AT N37°34'11.70",E105°53'11. 98" 1.01  0.028 2.58 0.38 0.00797 4.00597
SR 141 A N37°24'53.91",E106°04'47. 73" 0.88  0.022 2. 30 0.18 0. 00450 3. 38650
21 B T IR R N37°25'02. 76",E105°48'38. 27" 0.96  0.024 2.19 0. 20 0.00362 3.37762
3 B S % Tk -

TET B A 5T S R B S b SR AR 1 i
B R 4B AR 65. 168 8~92. 148 4 mgekg ',
Hoh S ny & i e, B A7 S GB15618-1995 —
bR AE CH SR S Y PR R R A PR i <<
90 mgekg '), IR M & AR,
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Study on Five Heavy Metals Contents About
Cultivated Glycyrrhiza uralensis

ZUO Zhong' ,NIU Yan®’ ,ZHANG An-dong’ ,LI Ming' ,ZHANG Qing-yun'
(1. Desertification Controlling Institute, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan
750002, China; 2. Ningxia Academy of Agriculture and Forestry Sciences. Yinchuan 750002, China; 3. College
of Life Sciences,Sichuan University,Chengdu 610065, China)

Abstract; In order to monitor the content of heavy metals in licorice,a local traditional Chinese medicine,in the
arid zone of central Ningxia,and to ensure the quality and safety of licorice, the contents of five heavy metals
(lead, cadmium, total chromium, total arsenic and total mercury) in soil and licorice were measured and studied
in three-year-old artificial licorice cultivation areas in Yanchi, Tongxin and Hongsibao of Ningxia in this study.
The results showed that the total contents of lead,cadmium,total chromium,total arsenic and total mercury in
the soil were between 65. 168 8 and 92. 148 4 mg+kg"' ,and the content was low, which was the ideal green Chi-
nese medicine cultivation base. The total content of heavy metals in G. uralensis was between 3. 016 25 and
4.402 16 mgekg',which reached the green industry standard. Lead,cadmium, total arsenic,total mercury con-
tent was smaller than the ‘Chinese Pharmacopoeia’ 2010 version (1) provisions of the G. uralensis heavy metal
limit. Total chronium content was smaller than the ‘Europe Pharmacopoeia’ 2013 version provisions of the
chronium metal limit value. It shows that the content of heavy metals in G. uralensis planted in arid zone of cen-
tral Ningxia is low, which is the ideal green Chinese medicinal product production and export base.

Keywords: G. uralensis; soil; heavy metal content
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