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BT ORiE-Fg (ICP-MS) ¥ % - F R 52 Pb,Cd.Cr,
As\Ni,Sr.Li\Y.La.Co 10 A HREELB LRGSR
AT RE B o AT A BB R PR A 0 T i i, LA 58 vk 2
B ERHI S5
L3.2 RELELBILREERN SBRARKMEESF
PR, BERB=4MP R TR T E/ LEPET
TR,
L4 Bt

SR FH SPSS 19. 0 2433047 B0 88 7 25 43 B AR 56 1
43T
2 HRESW
2.1 AFFHTEMRHEFESBR RS E

MR IATUEN, - X ESR T EMELH S
B, % Cd.Cr.As Li.Ni.Co.Sr. Y B & & FHAb 5
ME XD, H Cd & ERBEER THAE X TE™X
4 Pb.La & & W &R T HA 5 48 (XD ;b= X
T Pb.la FEBER T HMAMETE X, B
KRE,HM BB AFHARRT X LB ESB TR
BRI,

*1 FRFHTEMRTIEFESETLESE

Table 1 Contents of heavy metal elements in the soil of

Lycium barbarum L. from different regions mg/kg
E: 5T TE PSETT REE i H Hilg
Soil elements Ningxia Inner Mongolia Hebei — Xinjlang ~ Gansu Qinghai
Pb 16. 99aA 14. 25bAB 14. 67bAB 12, 83bB 8, 80C 6. 78C
Cd 0. 10cB 0. 06edC 0. 06edC 0. 1324 0. 07¢BC 0. 054C
Cr 38.11bA 23. 19beB 22.13bB 41, 51aA 32, 082bAB 20, 79<B
As 8. 68bA 5. 48¢B 5.46¢B  10.67aA 8, 88bA 8. 95bA
Ni 19. 49bAB 13.11b8 12.92bB  31.37aA 18, 67bAB 15, 10bB
Co 6. 96bAB 4, 71B 4, 62¢B 8.992A 6. 25bcB 4. 80bB
Li 21. 603AB 15. 88bBC 13.04b<C 23, 092A 13, 04beC 9. 52¢C
Sr 199. 68bAB 108, 94¢BC 83.41<C 284. 163A 125. 70<BC 127. 62beBC
Y 15. 09bB 8. 96<C 8.34C  23.91aA  10. 84¢BC 8, 25¢AC
La 24. 02aA 17. 20bB 17.155B 9, 72¢<C 7, 250¢dCD 5. 304D

R PHEE A R/NE I RS F 84 5 R R A R4 4 2 [ 7E 0.05 Fl
0.01 KPR EES, FR.

Note: Different lowercase and capital letters following the mean values within the
same line indicated significant difference between different provinces at 0. 05 and 0. 01

levels, respectively, same as below.

2.2 ARFHTEMIARLFESGETRGE

MK 2 FTLLE 6 M8 (KOMIAE R SEH Pb,As\Ni
HFREFARE. TETFXMLRELF Cd.Sr &2
R T HAL 5 M (KO (Cd SRS ASE XS 'BEID,
WA= X RELH Cr R B E & THAM 4 14
GO HM T XREHR Li &8 2w T HM S 4
(RO 5L X R H La Co Y & BAHXTE R, KA La
HFREFECXRLTREFEE . COMNY FRE5F
M XRLHBEZFARE HRLPH La.Co Y &
BEERT TR A BEAHH 418 0.

R2 TRAFHTEMRRKRITESELTESE

Table 2 Contents of heavy metal elements in the fruit of

Lycium barbarum L. from different regions mg/ kg
RETE THE ST bEE4 i Hr HifE
Fruit elements Ningxia Inner Mongolia Hebei Xinjiang ~ Gansu Qinghai
Pb 0. 232A 0. 312A 0. 372A 0. 392A 0. 412A 0. 312A
Cd 0. 0534 0. 052A 0. 04bAB (0, 04abAB 0, 04abAB  , 03bB
Cr 0. 57abA 0. 6324 0. 603bA 0, 57abA 0, 50bA 0. 6324
As 0.132A 0. 1438 0.158A  0.132A  0.132A 0. 134
Ni 1. 0224 1. 002A 0.91sA  1.062A  1,032A 1. 1534
Co 0. 07bB 0. 07bAB 0.10aA 0, 08bAB  (, 08bAB 0. 102A
Li 1. 15bcAB 1. 463bAB 0.88¢ch 1. 25abcAB ] g8aA ], 26abcAB
Sr 12. 8534 10. 502bA 4.70B 8. 05bAB g, 32bAB 10, 102bA
Y 0. 04bA 0. 04bA 0. 052A 0. 04bA 0. 04bA 0. 062A
La 0. 08bB 0. 09bAB 0. 1424 0. 07bB 0. 08bB 0. 09bAB

2.3 TRMRRELE T FEHES R ITRHERM ST

MFE 3.4 ALLEH MR REH Y 5 Co & EAH
X (P<0.05),La 55 Co # g 3 IE M % (P<<0. 01>, KB
MIFERELH Y. La 5 Co Z A BIFHTHFIER, miHE
HEBIUTRZBIMEEMEARARE. MR ATUER, L
o Pb.La 55859 Cd % 3 IEAH 56 (P<<0. 01),, -8
Li 5§ 5cd Cd B3 FAE(P<<0.05), +ifEH Li 5§
Seh Sr 5 i 2 TE A 26 (P<<0. 05), + 3 La 55z
Sr #% 8. 25 IE A 5% (P<<0. 01) , LA & JE R A A et A 8.
., UbLSRER, RLFHK Cd &M% LS Pb.la
A Li 2R inmsgin. Fe REHi St & EA
+3E Li F0 La & & A3 INmsg i .

*x3 TEMRRIHNESE TR Z BREXES
Table 3 Correlation analysis of heavy metal elements of Lycium bararum L. fruits from different regions
Pb Cd Cr As Ni Co Li Sr Y La

Pb 1. 000
Cd —0. 040 1. 000 Cr 0. 026 —0. 090 1. 000
As —0. 063 —0.167 —0.073 1. 000

Ni —0. 194 —0.012 —0.077 0.211 1. 000
Co 0.011 —0. 187 —0. 069 —0. 287 0. 260 1. 000

Li —0. 005 —0.120 0. 007 0. 024 0. 022 —0.075 1. 000

Sr —0.092 0. 146 0. 020 —0.075 0.132 —0. 243 —0. 053 1. 000

Y 0. 047 —0.233 0. 270 0.176 —0.021 0. 344 * —0. 080 —0.115 1. 000
La —0. 104 —0. 093 —0. 064 0.198 0.216 0.515% * —0. 098 —0. 282 0. 256 1. 000

T 7 0.01 K EBEMR; * 7 0.05 K P EBEMRK, TR,

Note: * * means significant difference at 0. 01 level; * means significant difference at 0. 05 level, same as below.
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F4 TFTEMRRXELEESE LR Z BNHEXES
Table 4 Correlation analysis of heavy metal elements between soil and fruits of Lycium bararum L. from different regions
TEELETE REHEAJRICE Fruit heavy metal elements
Soil heavy metal elements Pb Cd Cr As Ni Co Li Sr Y La

Pb —0. 005 0. 495 * * 0. 044 —0. 146 —0. 252 —0.399 —0. 206 0. 235 —0. 278 —0.073
Cd 0. 187 0. 089 —0. 284 —0. 097 —0.021 —0. 298 —0.125 0.193 —0. 228 —0. 274
Cr 0. 068 0.192 —0. 374 —0.034 0. 090 —0. 119 —0. 039 0. 232 —0. 432 —0. 204
As 0.214 —0. 219 —0. 249 0.017 0.128 —0. 154 0. 073 —0.039 —0.039 —0. 381
Ni 0. 006 0.016 —0. 311 —0.024 0.117 0.084 —0. 060 —0.027 —0. 270 —0.084
Co 0.179 0.103 —0. 356 —0. 049 0. 089 —0. 085 —0. 054 0. 187 —0. 324 —0. 255
Li 0.176 0.316* —0.171 —0.125 —0.013 —0. 339 —0. 101 0. 293 * —0. 359 —0. 305
Sr 0. 099 0. 054 —0.178 —0. 089 0. 168 —0.192 0. 052 0. 145 —0. 204 —0. 377
Y 0. 144 0. 070 —0.170 —0.102 0. 097 —0.197 —0. 084 0. 155 —0. 294 —0. 351
La —0.173 0. 507 * * 0.026 —0.127 —0. 085 —0. 311 —0. 211 0.448* * —0. 312 —0. 050

2.4 TEMRERLPESRTENEERYST
M 5 AT LAE H, & 7= XA R SEXT Cd M E &£ R

BRI 0. 613, X HATTRMN B £ REER/NE

BEAF., TEMFE”XMERELEHESLBITE

i R R B, B 7 )" KA TUR BB £ R EI K
F 6 M (XD F—TLR K FHE. AR XFE—TR
ol SR R B E 22 57

x5 AEFHTEHNRREITESRTENEERE R

Table 5 Enrichment coefficients of the heavy metal elements of Lycium bararum L. fruits from different regions

74t Region Pb Cd Cr As Ni Co Li Sr Y La

T X Ningxia 0. 014bB 0. 549bBC 0.016bB 0. 0152bA 0. 053abA 0. 01048 0. 05548 0. 067bcAB 0. 0034 0. 0034C

527 Inner Mongolia 0. 022bB 0. 9033A 0. 0273 0. 0263A 0. 0773 0. 016bcAB 0. 095bcAB 0. 0962A 0. 005bcABC 0. 005¢dBC

4t Hebei 0. 025bB 0. 603bBC 0. 0282A 0. 0272A 0. 0732A 0. 02234 0. 06948 0. 056°BC 0. 006abAB 0. 008beBC
i Xinjiang 0. 028bAB 0. 318 0.018bB 0. 012bA 0. 045bA 0. 0094B 0. 059dB 0. 032d4C 0. 002dD 0. 008beBC
Hilf Gansu 0. 03034 0. 655bBC 0. 026bB 0. 0213 0. 081abA 0. 013¢dB 0. 189bcAB 0. 103beAB 0. 003¢dBCD 0. 007bB
#H¥ Qinghai 0. 0452A 0. 6503A 0. 0303A 0. 015abA 0. 0773 0. 0208bA 0. 122abA 0. 083abAB 0. 0083A 0.0182A
SE-H% Mean 0.028 0.613 0.024 0.019 0. 068 0.015 0. 098 0.073 0. 004 0. 008

3 H#Hr5itig
AR L ERE T LR E
MEZ MR RINTRENE R AETRARB
2y PRk B P R —3E TR . M R A FELR
FER AHARKM S, A BER HEP A E
TLRERE—EMTEE N, NIk EahRZy 4 g 4t
—MEHEZ LG, HIEPRTRREV 5N EE
FMITERU :Fe,Ca, Mg Mn 55 A FEMITTE WAl Zn
& mA FEHEITERW Co.Cu NI, VI A Cr 5810 A
FEMITREUW : As.Pb.Cr’* \Cd . Hg %, ZHEHEAFRE
VEHT A, — M HEAR = A M AR AR AR R AR bR, TR
W EA F AR T — TR . AR R P E A
Jit BB AT B (GB 15618-1995) — 24 b v Cl 45 B AR ol 2
7 e A e R A 3 BRI ED 25K , Cd<<0. 20 mg/kg,
As<15 mg/kg, Pb<{35 mg/kg, Cr<{90 mg/kg, Ni<{
40 mg/kg""” , FEAMFT 6 7= X LI E E E MR =
FHILR & BETE—PARERR & Z N, UL 6 A7 X Hfe
TR - 3 RO AR T B AT
HERESEERERG BT Y LSy
MR FEERREZ -1 3T EMRRLFESEIT
RERMELRTTUER S, AR X7 EMe R LS
Pb.Cd.As & BB TFHEXN TP ELBREZE
3R (Pb<{5 mg/kg, As<<2 mg/kg,Cd<C0. 2 mg/kg)™ ,{H

AR T EMERLPHES B SEATMERA, 61
X T EAMFER LT PboAs SR EZERBUN, NEH X
MTFE-XARRRLPN Cd SBE . PRGN E
MR T ES BN REZE KR Pb<{5 mg/kg,
Cd<<0. 3 mg/kg, As<<2. 0 mg/kg, Hg<0. 2 mg/kg, Cu
20 mg/ke!* (AT T EAMIAL Cr.Ni.Sr.Li,Y.La,Co & &
RAUPRE , 2 B & - AT AT E 48 Pb.As.Cr.Cu
ET M € (Pb<<2.0 mg/kg, As<C1.0 mg/kg, Cd<C
0. 05 mg/kg,Cu<<{10 mg/kg) , ¥ H B E 48 ILE M L
FHRHLE . PRI IR0 45 SR AR P A AT I 22 2 4 7
HERITRRERERLSHIRE,

YR TR R B T Rk FH B J 8tk
MY FRESNE Z B SR LB EEE M
HYFIEHE TR, s, WE SRR A E R
CUNSRAEFNSEIARAE) th 2 % I 2 45 SR 1 i — 2 RS2 T
MARE P XM R LT RN E R IEHATLE S, & 7T
EEERBURK R : Y<La<<Co<<As<<Cr<<Pb<<Ni<C
Sr<<Li<<Cd, HTEHMIHE 6 N XKF—TTREE R
AN, XA 48 SR U B M AT T 38 50 3R Il E £ BB T X
T HOTREGE. HYERY U Y g e R
FAET RE N EO TR I O B BB Y R, A LT
R7ETEDFEBK EHEY X HTRENE G, XL
TTRAEEYEES LEFH S ENHEIER S RZ &
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X T A R A R B AT R SR B AR,
ML, BB AR, WMTEMAARLESET
R EIEHERS B IURZ B MR g SRR, R L
Hr Cd #1 Sr 4335 39 Y Pb.La Li il Li.La B3 1F
HHIE  MUAT KT H B A F 0 W] BB 2 e 48 M i
MR REEH E SR ITR MR TS RIE T LA,
MACRSLHE £ 8 U R Z A — & M REF it fg &
S Y.\ La 2 MR Co Z A WEM KM, KA
BT R AR X E TR & ER 2, E 2
5 TR A, 258 oL IT R 78 s B
A—ERPAER. RE XS IR SR N
BIUESEMMEZ X R ZI, S4B L HE 5254
TGRSR, ARTEXT ZFP i E TR MR IR R R
F UM EVE R, 1 BA AR 4 %o ok B T R IR IR BR T A2 s
AR A AGFEE RS, o0 K B WA B AE A
R R R B — A EEEA
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Comparative Study on Heavy Metal Elements in Soil and Fruit of
Lycium bararum L. in Different Regions

QI Guo-liang' ,ZHENG Guo-qi' ,ZHANG Lei' , WANG Jun' ,WANG Cai-yan® ,ZHANG Yan®
(1. College of Life Science,Ningxia University, Yinchuan, Ningxia 750021; 2, Center of Agro-Products Quality Supervise and Testing , Ningxia
Academy of Agriculture and Forestry Sciences, Yinchuan, Ningxia 750002)

Abstract; To explore the effect of the content of soil heavy metal elements on the fruit of L. Bararum,10 kinds of heavy
metal elements in soil and fruits of Lycium barbarum L. from six main producing areas in China were measured and
compared by the method of ICP-MS. The results showed that the contents of heavy metal elements in soil showed
significant difference among six areas; The contents of Cd, Cr, As, Li, Ni, Co, Sr and Y were higher in Xinjiang, the
contents of Pb and La were higher in Ningxia,and the contents of Pb and La were higher in Hebei. The contents of Pb,
As,Ni in fruit of L. Bararum in six areas were not significant difference,and significant difference among other heavy
metal elements. The contents of Cd and Sr infrait were higher in Ningxia,the contents of Cr infrait were higher in Inner
Mongolia and Qinghai,the contents of Li infrait were higher in Gansu, and the contents of La,Co and Y infrait were
higher in Hebei and Qinghai. The concentration of Cd in fruit was significantly positive correlated with Pb,La,and Li in
soil;Sr in fruit was significantly positive correlated with Li and La in soil; the content of Co in fruit was positive
correlated with Y and La in fruit. The soils of all producing areas were suitable for the cultivation of L. Bararum and the
contents of heavy metal elements in fruits did not exceed the national standards of Chinese traditional medicine.

Key words: Lycium bararum L. ;soil;fruit;heavy metal elements;accumulation

164

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

