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significantly higher in the NaCl concentration of 0. 6% and lower significantly in the NaCl concentration of 1. 0% ;the

contents of Pro were significantly higher than that of CK whether the NaCl concentration of 0.6% or 1. 0% ,and the

contents of Pro was the highest in the NaCl concentration of 0.6% ,and the contents of Pro decreased in the NaCl

concentration of 1. 0% ;the activities of SOD were significantly higher than that of CK whether the NaCl concentration of
0.8% or 1.0%,and the activities of SOD was the highest in the NaCl concentration of 0. 8% ,and the second was the

NaCl concentration of 1. 0%. The contents of Na™ and K were all significantly higher that of CK,and also significantly

increased with the NaCl stress increasing. With the NaCl stress increasing, ratio of Kt /Na' decreased then increased,

ratio of K* /Na™ was the lowest in the NaCl concentration of 0. 8% ,and significantly increased in the NaCl concentration

of 1. 0%4. In conclusion, L. sinense could endure as high as 1. 096 NaCl,it could protect cell membrane system and enhance

water absorption capacity to alleviating plant salinity injury by increasing the activities of SOD, the content of Pro and

maintaining high K* /Na™ ratio.

Keywords: Limonium sinense (Girard) Kuntze;plantlet in vitro ;salt stress;growth;physiological response
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Table 1 The basic information of planting
soil in different regions

HHART W Allude/m T DU Organie matter pH

Licorice origin /(g s kg™
R A RITEZ 1 600 9. 81 7.80
Eh B AR 1700 11. 60 8.08
Al T Eh 1340 12. 30 8.10
[ o> 0 4 1 500 11. 90 7.94
LI SFARLT R4 1380 8. 67 8.35
LLSFERT S 1450 7.54 8.11

L3 THEMNE

5 FhE &8 Pb.As.Cd.Hg.Cu Kl € 2 (25 A
Yy Bt i D@ TR AT, HEPERRS
BAYE B AR IR S I 77 5 AR 9B A v 23 51 o Bl . GB/ T
5009. 11-2003; 7% : GB/ T 5009. 17-2003; 4% : GB/ T 5009.
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12-2003; §% . GB/T 5009. 15-2003; #i. GB/T 5009. 13-
2003, +-3EHE 4 8 i W AR 4 Br oE 43 B B . GB/ T
22105. 2-2008; 7 : GB/T 22105. 1-2008; 4% . GB/T 17140-
1997;4%.GB/T 17141-1997 ;4 .GB/ T 17138-1997,

2 BREHW

2.1 TFTEARFXHEMESES RS RRHE
2.1L1 AFEFXHEESBREE HE1LATH,A
=X HRES Cu S &7E 4.51~8.71 mg « kg ', FI(E
4 6.16 mg » kg ' ;Pb & & FE 0. 276~0. 592 mg « kg !,
SEHI{E N 0.391 mg « kg™!';Cd F&EFE 0.005 0~
0.020 9 mg * kg ', F{E K 0.010 4 mg « kg™ ' ; As &
B7E0.11~0.25 mg » kg™, F¥{E K 0. 136 mg » kg™ *;
Hg & & %F 0.001 42~0.002 85 mg » kg ', F¥{H N
0.002 28 mg+ kg ', AR HEFEHEEBTRSE
MR Cu>Pd>As>Cd>Hg., i 2 Al 1, A[F™
HFERR TR S RERMERE, K Cu.Cd S &E
B i, ZLSF BRI Z s [0 H B Cu & E&AK;Pb. As
FRAFER, FORZ, BRI HES Hg & &
[F).C B R » BRTIR 2 AL PR AR
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Fig. 1 Distribution of each heavy metal element average

content of liquorice in the different regions

R2 FARAFHHEFESEFHAE

Table 2 Average content of heavy metal element of

liquorice in the different regions mg * kg™!

HEMK

Licorice origin

Cu Pb Cd As Hg

HFIL S 7.59A 0.292dC  0.020 9aA  0.116cdC  0.002 3bB
BRI 7.28bA 0.307dC  0.015 4bB  0.108dC  0.002 2bB
FLFDXE 5. 34cB 0.370cC  0.008 6dC  0.126cBC  0.002 3bB

i) o FHR B 43 4.60dC 0.522bAB  0.008 9cdC  0.139bB  0.002 9aA

LIFRLAFER 5.38cB 0.592aA  0.010 8cC  0.126cBC  0.002 2bB
LLSFBRRI S 5.56cB 0.492bB  0.005 0eD  0.192aA  0.001 4cC

N FREFEIR 2 TR B E K (P<0. 05) , KB F 1 2R 2 Fikth 8 FKF
(P<0.01), FId.

2.1.2 AFFXMHETEPESESEFE MAE 2
AUEH, ARXHELES Cu FEE 12.4~
21.2mg kg ', FI{E R 15.7 mg » ke ' ;Pb B
11.8~17.0 mg « kg ', "F¥{E N 14.5 mg « kg ;Cd &
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TE 0. 089~0. 264 mg * kg™ ! ,"FI{E K 0. 186 mg » kg ' ;As
SBAE T 26~11.90 mg » kg ', FHIER 9.39 mg - kg ;
Hg & & 7 0.009 8 ~0.035 8 mg » kg ', F ¥ {H K
0.023 4 mg+kg ', FOEHEMELES PbEE
m.Cu FBKRZ B MAFRXEELRLESE
A Cu>Pb>As>Cd>Hg, i3 3 Al 51, RFE=
WHEFFR—-TREEEREEE, K Cu FEHM
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Fig. 2 Distribution of each heavy metal element average
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content of liquorice in the different regions soil
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2.2.2 THPRELEITER SR ZIE AR
£S5 TR KELSRITR T EZ AWM SRR,
Cu®BEE5 Pb.As S EBZBIFAEMBEMHLRLR(r=
0.85"" ,r=0.95""),Cu &M Cd HFEZ[HFEDE
HHERKR(=0.65");Pb RS As HEZ RIFLENR T
FEHREKR(r=0.89"");Cd FEAM As & EZBIHFE
BEHXLKRGC=0.72"), HEKTREEZHHMX
PR,
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Table 5  Correlation coefficient between each heavy

metal element content in soil

Cu Pb Cd As Hg
Cu —
Pb 0.85* * -
Cd 0.65* 0.56 —
As 0.95* * 0.89* * 0.72* —
Hg 0.19 0.46 0.39 0. 37 —

2.2.3 HEBTRSEAHEMIEZRIMHELE £
6 AHSEMEAMT R, H B Cu B AIFME e Cu &
BEEBEMELXLEAEG=0.62"),HEH Pb.Cd.As.Hg &
B Pb.Cd.As Hg S EBHXERZRNEE .
*6 HESHELEIRESETLE
SEZENEXRE

Table 6 Correlation coefficientof each heavy metal element

content between glycyrrhiza and soil

Jt% Element Cu Pb Cd As Hg

Table 3 Average content of heavy metal element of
liquorice in the different regions soil mg * kg™!
R Cu Pb Cd As Hg
Liquorice region
;I S 19. 8bB 13. 6cD 0. 089¢C 8. 68bBC 0. 025 9bAB
ot B 2R 21. 2aA 14.9bCD 0. 189bB 8.91bB 0. 035 8aA
[@) R By e 12. 4eD 17. 0aA 0.259aA  11.7aA 0. 030 6abAB
&)L T 45 15. 0cC 16.7aAB  0.189bB  12.0aA 0. 023 2bB
LIFARLTIFRGL 19, 1bB 15.4bBC 0. 264aA 8.09¢C 0.025 1bB
ASFEANM S 14.1dC 12.1dE 0.163bB  8.10cC 0. 009 8¢cC

2.2 HEERXITTRG BT

2.2.1 HEFZXERREITK SR

M 4 ATAL HRE P2 EE BT R & B Z M A

Pr&RM,Cd.Cu R ZEFEER B FIEMRK =

0.80" "), HEXESBRITR I BZMMMAEALE.
®4 HEREEERLRSEZHANEXRY

Table 4  Correlation coefficient between each heavy

metal element content in glycyrrhiza

Cu Pb Cd As Hg
Cu —
Pb —0.25
Cd 0. 80* * —0.38 -
As 0. 37 0.22 —0.14 —
Hg 0.09 0.09 —0.29 0.05 —

o FRHEMEIS B 2K F (P<C0.05), * * 278 M 36 Mk i) B 3 /K - (P<
0.0, FA.,

FHFZR B Correlation coefficient » 0. 62*% 0. 13 0.33 0.22 0. 20

2.3 TEIEHEESEIERREIES

WK PEC 2 FHAE W B A 30 0 8 00 68 8 47 L A v ) R AR
FHESBERERE . BELEBE<20 mg - kg !, HFH<<
5mg - kg ', <2 mg « kg ', fB<C0.3 mg » kg ', R
0.2 mg * kg ', 4<<20 mg * kg ' MPrdE. KRBT
PR BOENEE A5 P AR Bk W H R E & B 5 Y XU
. ARYE PEMELR R 4 MERER RS
P P RS G, 1<P<2; TS 4, 2<<P<C3; H 5
Y, P>3, XN = 25 475 e e B SR L3R 7.
TEFEFHESHESREYAKH, . HEEHKT(EH

x7 FREFHHEFESETLRREITENIEL

Table 7 The risk evaluation inde of heavy metal pollution of

liquorice in different regions

By BAYF V5 YL % Single pollution index GETSRIEE SR

. . . Comprehensive  Pollution
Liquorice region Cu Pb cd As Hg

pollution index evaluation

HMFILL  0.38 0.058 0.069 0.058 0.012 0.28 E(3E
MR 0.36 0.061 0.051 0.054 0.011 0.27 E[RGS
FOTFDEE  0.27 0.074 0.029 0.063 0.012 0. 20 El2E S
FLOTES  0.23  0.100 0.030 0.070 0.014 0.17 El2E S
SFROAFGFHEM 0.27 0.120 0.036 0.063 0.011 0. 20 E[RGS
LFERTS 0.29  0.098 0.017 0.096 0.010 0.22 E[RGS
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Heavy Metal Residual Characteristics of Liquorice and
Pollutional Risk Assessment in Ningxia

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

Abstract; Taking Ningxia licorice in different regions and planting soil as the experimental materials, five kinds of heavy
metal element content (lead, cadmium, arsenic, mercury, copper) were determinated by atomic abomic absorption and
atomic fluorescence,the characteristics of heavy metal residues and pollutional risk were analyzed. The results showed
that five kinds of heavy metal were detected to varying degrees in licotice, but the content was very low; it was
significantly correlated relationship between Cd and Cu content in the glycyrrhiza, 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 licorice and
soil. Licorice was pollution-free in Ningxia using the single pollution index and comprehensive pollution index evaluate
heavy metal pollution risk.

Keywords: liquorice ; heavy metal;residual characteristics;correlated relationship;the pollutional risk assessment
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