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PEE SR, M 210008; 3 FEERNRF RV ARMET L, MR 673100)

O AR A A AR A Y, HAE T AR TS Yk A PR R RS . AR SO PR X R i
JHEEPHFRE X ) R #6(Cd) . PO YUIRBLHEFTIRA ,  IF254 AL N KR GART v o B V5 Je it Ak A s A8 S i mT AT
SRR, I A PRI X A SR B P E Y Cd, Pb Y5y, HIEAR Cd. Pb KIS EE(GB 15618—2018)H)
PR RN 100% F1 82.8%; Yl FHHSHAFRLH Cd F1 Pb & Silfidn ik 100% F1 82.1%(GB 2762—2017), Hzikt4t iz Cd i
FRRWEIL 77.1% VU b, SifbisE S8 T R BT Yk B TR R A R AR, (H s SR AR R G B R
A AT TRFIRILAT A5 B AR 2 WA T 48 CaCL RS Cd. Pb i, FRIRTE 56% H159% DAL, HBEZEEELT =R
B B . BRI E BN T B S e £ LH MY Cd &, (AHST Y Cd SRR m AR K . e
H RS G T LR e e, R R R AR R AR S RIS et R AR A R, IR AR =4 Cd. Pb
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Assessment on Cd and Pb Pollution and Remediation by Chemical Stabilization in Qil Peony

Planting Land in West Yunnan Province
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(1 College of Environmental & Resource Sciences of Shanxi University, Taiyuan 030006, China; 2 Key Laboratory of Soil
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Pollution Control, Ministry of Agriculture and Rural Affairs, Nanjing 210008, China; 3 Agricultural Technology Extension
Center, Lanping County Agricultural and Rural Bureau, Nujiang, Yunnan 673100, China)

Abstract: Oil peony (Paeoniasuffruticosa Andr.) is the new woody edible oil plant in China, but the safe production of oil peony
growing in heavy metal polluted soil is still unclear. In this study, a survey of cadmium (Cd) and lead (Pb) pollution in oil peony
planting land around a mining area in west of Yunnan Province was conducted, and the field experiments were also carried out to
study the feasibility of chemical stabilization remediation for safe production of oil peony in moderately and severely polluted
soils. The survey results showed that Cd and Pb pollution were very serious in the soils and plant edible parts of oil peony
planting land, and there were 100% and 82.8% soil samples with Cd and Pb concentrations exceeding the risk screening value
(GB 15618—2018), respectively. Due to the serious soil pollution, Cd and Pb concentrations in oil peony seeds and Cd
concentration in peony barks sampled from the polluted soils all had high exceeding rates. In the moderately and severely polluted
soils, chemical stabilization remediation had no significant effects on the survival rate and plant height of oil peony, but increased
the root biomass and root length of oil peony. The combined application of lime and sepiolite decreased soil CaCl, extracted Cd
and Pb concentrations by 55.8% and 59.2%, respectively, and the efficiency of stabilization increased with the dosage of
stabilizing agents. No significant differences was found in Pb concentrations in peony bark, but soil remediation decreased Cd

concentration in peony bark significantly. However, Cd concentration in peony bark was still high in the severely polluted soils
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after remediation. Thus, more stabilizing agent should be applied to ensure the safe production of oil peony in moderately and

severely polluted soils, and the cooperative monitoring of Cd and Pb in soil and agricultural products should be enhanced.

Key words: Heavy metal pollution; Oil peony; Chemical stabilization; Clay minerals

B A A = A B R, X 2 R A A
EEA R ERREIER . ~rA 8 L& R, F
JF . il Frb A0 L b T AR 4 T ALY
4.85%, 1.55%. 4.96% Fi 88.64%, JELPY X Ikt
AU 544 4.64% . ZRNZ LR X RS
MR, TEVE R IXJE A R A TR R TR AR B
(Cd). #E(Po)I5Y, FFXT 2 f ol A 7= 2 4R\ gk
|2 I o N D[k L 1) E LA WA R (SR PRI N
AR FMEHEY), BT IEWENE . M. S
B RS R SRR B, TR Iz AR L AR
MR WAL AR HAT, AP E e
T AT AP A v O LA PR I A T A S e o 4 Sk 3 e U
B AR ARCR T (R E ) (1 —AL
Gihzl, 74 ENm AT IR A R I BT,
H 2013 AFACl AT IR TE o R 2%, IRk g%
Ly DX DR A% 08 23 B30 1 4K 2 7 ol R PR A 2
B4R (| P Al 507 S e S I DB SRS i I e S
BT AN XN B R IERREE i, (TR S A4
FPHRRE AT BEAFAE 1Y T 380 5 4 Jm 15 Gtk o X e 2
DO R B, B IX R A 1 Cu S R A
FRAFI AR . BRI, 5 ZR I e Y 2R
TSP R e e, JRET A AT REAFAERY Cd.
Pb 15 Y KBS 2 AT AT I IB E A .

T E YT E S TS e E R T A T
BE . e R . AmiEE . feEsifiisE . K
SR B DL R A B E N LR R
HYMERE RS EZMEER  BE R R E S
JEISHL VSRR . RHEMER, DA A M i SR
E AEE RS S BR — e BAT AR R AR
DA S A P IR R R, 8 A T IRA B E Kk
U E 4 @ 15 Yk I 5 AR EAIE R 22T 3
o, AHE SRR A s
PEY) A AL AE , AN FEAT R S5 F 53 | B30
UL B AEFPLE AR —2 i A K — T2
DEAR H S YHE R, P R 4 pH R
A e E 4 i B 0 L R B BUHE I P DTUE
RRAVK 4 A A5 5 R R A it FH A AR S 5 s g
A IR ST N, Rk AR
TR W — oI5 12 AR AR L R AR
YRR AL E TR TR A LY, SRR B TR

e . FCAL BN AAETOTE S RO Al - g E A e, T
et - R RS L I Y Cd Y5 ek B
BB IR R, A K5 A T A RS
Cd FIZKAE Cd WAy Bl A SO b 3 00 T Bt g v A1
FIBAIE A7 AL B, H KRS e st 20 1
FE RS, A DA A RN N i A
P X 3 Cd. Pb V5 Y& 75 I i 1B I AR i L

ARAIF G ULV PG A DX 30 R A A 1 9
FEPHRIRE XA T - SRR 1 SRR PR A | JE UM A
DX R | T E S Yk b TF R Ak 2 B A A B X R4
FHAE R pi e, i) e B A RS Cd.
Po B, DI A PHA AR AT Cd L Pb MIBCRFAIE
AR AT, PEAS I A PERAIX Y CdL P J5 LIk
B0, RS Gk Ak 2 B A B S e AL P22 4tk 7
PRI ATHE, 48 S b7 UM A AR AR TR 7l

1 #RERE

1.1 HAREXER

T A P AR X b AL = m A T A B (260
22'17"N, 99°23'16"E), JEMLL TR fr, 247
FEIRIR 137 °C, oK SR 1008 mm, {HEFZS
YA o S PFRIRE X 332 4 km 2bF — R4S
BEET, M 20 tiE4E 80 AR A TCIT R IE L RT3l
SRR EESRME K RRUIRE R AJE
ARH, T EN R E SR, 2016 4F 12
FAHE b 7 BURF A 6 TAERRE, @ a7 b &5 44 14
B TR X R S e A T 24 300 F A A A
PRI H BT R R S b h R B 5
B, HEARMER W 1.
1.2 SHFE

ATFFEEEXTEZY 100 B AT AT PR X 8, e
TR SRR A TAE. 2018 4F 8 H AR A4
FHAE A AT I R A L o FH PR A B (25
BRA TR IS AL PHR R BORE A, LL BRI AL Y
2 A 3ERESL (0 ~ 20 cm), i 35 ASRAESAL,
1.3 sELEEIRKE

2017 4F 12 A Ae i PRI B i —4F )5,
T eI AR R AT X A9 2 2 P TS et (4 i Cd
FIPb 235K 2.23 ~ 3.59 mg/kg Fl 100 ~ 165 mg/kg)
FE AL Bl A0 A6 52 X Il 4 PR A K RN 4 T W i
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Table 1 Basic properties of tested soils
WL IX pH AHLB(gke)  HHA(mgkg)  ARBR(mg/kg)  HMH(mg/kg)  CEC(cmol/kg)
e RS Yk 5.25 28.3 214 1.89 148 14.6
RS At 6.81 533 140 3.23 152 8.83

M P /N o R Vs B b B A 390 SRt A A A
IR R L 9:1 TR A, I E X IR 1(CK1), 10.1 thm?
A +1.12 thm® A JK(LST), 20.2 thm’ WA
+2.24 t/hm?* A= 47 K (LS2)F1 40.4 t/hm?* ¥ ¥ 47
+4.48 t/hm” 24 £7 JK(LS3)Ht 4 M ab3, A AbFE 3
WEE, I3t 12 MR/ X, FA/NMXE R 100 m*.
T P R V5 Y ki e i R L, 2018 4F 12 F 4k&kik
PRI A XL 4 m A TS Bt (45 Cd Fl Pb
439°h 25.0 ~ 68.5 mg/kg Fil 710 ~ 3 098 mg/kg) T
it B 2R, R EXT IR 2(CK2)M 22.4 t/hm?
WA +4.50 thm® A 47 K B BEAL T AL BE(LS4), FE4b
PRSEE 3 EE, B/NXEA 400 m*, i FH#A X
) 3 4 I V5 AR SRR R, IR/ N X 38R F B
BLX ALY HES =X o B8/ s X Bl Ak it FH S Bl
PBHBE Bl S R G5 . AL | i
EJE, BAROm PR, B 60 kg A
LB (N:P,05:K,0=13:5:7) ., Bli Ak 751 ite FH Al (Bl AL AT ,
KA RIS /N XA ISR ZFE A (0 ~ 20 cm), 2018 4F 8
HAFI2019 4 8 H, 43Sl R A v B R B v Y ik
56 /NI A - 39 DA K AT PR R L AAR AR S (R —
AERRERRAR T ARG R, BiAkSE), IEI0E b AL PR
B B 5 bR = SR AR
14 HEmRASWENE

3R XS 25 10 A 100 H G, it
IS A R Cd, Po IREEINE . WA PR
LT B2 FAARAE 5 B K B K o e
MR FRE , SRIF UM A AR DIRE it AN S5 B0 T I
WG REI . OB YIRE 4 Cd. Pb SRR R
WP A, b SRR AT 10 ml 1:1 /Y HCIL-
HNO; 15, HPHE R 8 ml 1:3 1) HyO0,-HNO;
RAW., HHEARA ¢d. Pb R 0.01 mol/L CaCl,

BEATHREC, LM 1 : 10, M AREBGR T Cd
A Pb ¥ BEff ] ICP-MS(Nexlon 2000, 3£ [
PerkinElmer){{ #8 PEATI %E . 3¢ pH FH HL A7 20
L, EIKEHCN 1 2.5, dIRKERA Imagel Ff4
(R4 SmartRoot 715 o A 40 BT i 2 v ok R €
FRifEZ W Bt (3. GBWO07405(GSS-5); Y.
GBW(E)100348)if 17 73 M B st il , PR UES: LL
Yyirh, 4z 5 Cd A1 Pb A9 52 IV B 3 78 bR fEAE ) 7o
VFIRZTE RN .
1.5 #HiEaE

% ] Microsoft Excel 2016 & SPSS 22.0 #{4
AT R GE I oy A, TS G - HE AN [R) Ak B (]
() 22 S M 43 B 38 5 PR TR 3R O 22 43 BT RN 22 L AR
(LSD)SL B, B 5 Y 18 1 AS [R) Ak B i) 11 2 Sk
RO DO = NI W 8 i i i [N V) D
0.05, N AREHE & R AR B AR, dEAT 0B e e
R Ve

2 HBREHSN

2.1 HAHAMER T ERATERR

W 2 s, AR X ) 38 pH MRl
T 4.66~7.47, @btk rhE BTG YL RS
i+ Cd F1 Pb AT 0.93 ~ 157 mg/kg F1 61.6 ~ 3 948
mg/kg, 5 REG IS 181% Fl 169%, BLHIH
FHAEPHFPAE XA - 585 e s S BEAR K, T3 G At AS
¥i151, 5 GB15618—2018 { - 3385 i ik b+
e g A EAREGRTT) ) B, TSR Cd M
Pb j ik XU i e (E ) L AR 100% 1 82.8%, 1 XL
W6 A RIME Y e B 25 35 97.1% 1 20.0%. BAKE
TG PRI E X AF 7R ™ 1 L8 Cd Fl Pb V54,
H A4 Cd V55 & T Pb.

*2 HAHAMERXLTIEpHFLE Cd. Pb KitHHF

Table 2 Statistics of soil pH, total Cd and Pb concentrations in oil peony planting land

AR UGN D ONIE ¥IfH b2 5 5 R A (%) PRI (%)
fii e (el
pH 4.66 7.47 5.95 0.65 10.9 - -
Cd (mg/kg) 0.93 157 16.4 29.6 181 100 97.1
Pb (mg/kg) 61.6 3948 518 877 169 82.8 20.0

e =7 Fon TR
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AR PR SE
EEARKWAEE, hEBETS Y il R
Bif Cd F1 Pb & EEEA T 1.10 ~ 6.99 mg/kg H10.15 ~
0.69 mg/kg, TP Cd Al Pb & Sy FINAT 0.89 ~
7.44 mg/kg F10.20 ~ 5.32 mg/kg(F 3). 534 E Cd.
Pb 55 AN (FR 2), APRIAIGEPRERY Cd. Pb &t
A S BRI o T A FERE R TR R & (LS/T
3120—2019), £ GB2762—2017 {&hh 4 bnitE
BTG e R VRIS B S S T
UR I RFFS, IR KPR P Al Cd BREEFRIES 5]

2.2

4 0.2 mg/kg 1 0.5 mg/kg. 5 _FiRbrfELLES, A4
FPRL Pb Al Cd & REEARFEST 00 82.1% FT 100%.
ISO 18664: 2015 ( HEEZj—r 2 E & JmFR ) il
FEH Y Cd Al P FRAE 3R 2.0 mg/kg #1110 mg/kg,
2015 4ERRAY i EIZGHL ) TIELE A Cd il P KR
4392 0.3 me/kg 15 mgkg, Wl FikbrnE, izl
M PH T Cd Wk EER (P2 —rh 2 A Jm R )
AP EZG ) AEERRERI RN 77.1% F1 100%, Pb
B NAHEEAR . BRI, S PR DX A AR
Cd ¥Jiin" 5, Pb AUTEAFR bR,

%3 RAHAITRMAAEE Cd. P AR
Table 3 Concentrations of Cd and Pb in oil peony seeds and barks
TRAL gy /M (mg/kg) KA (mg/kg) HI{H (mg/kg) FrifE 22 AR 5 R E(%)
KL cd 1.10 6.69 3.87 1.40 36.2
Pb 0.15 0.69 0.32 0.15 47.0
LawE )2 Cd 0.89 7.44 2.86 1.48 51.7
Pb 0.20 5.32 1.18 1.03 87.8

23 HESEIEHSGUES

wmE 1 R, AN G sl R S 48 pH
¥rip 2 bt {H 43 CaClL, #2HGE Cd il Pb & it i 3%
. HEifbRT £, LS. LS2 A LS3 Fifki
Jiti &R, 3% pH Fh T 1.35,1.46 Al 1.94 4~Hfiz,
145 CaClL $2 U Cd % 1t i A% 55.8%.63.3% FlI
71.5%, 143 CaCl, HEHUA Pb & 12 ] i B A% 59.2% .
60.1% #F1 80.6%. [ kAt HEmsEm, hess
Yu+HER) pH BEME AT CaCl 24 Cd. Pb 7 &
(AT E )

W 4 fis , AN B R b TS e 13
TR P SR A = 2 TG B B A VR (B
B RN AR A= Pyt (T ) DL R AR S S T
113% ~ 176%.. 794% ~ 1838% Hil 442% ~ 714%, H.
LS3 ZbH M Y AR K R . 5 CK1 R,

AL A BT HFE B2 Cd F P A LA R AR Cd i
ToE ), (DR T 40 Pb SR 45.3% ~
63.0%. Zi LJTid, LS3 4hH F H3EARGE Cd. Pb & &
PIAATFHOAIMRA Yok, {H LS1 A1 LS2 Ab#is
EAE R A RES Cd Al Pb B ESeR H AR50
LEA AT, PTG YHEGE 10,1 tvhm® W0 f
+1.12 thm? A= A7 R (LS 1) BV o] US4 4 it S 508
24 BEETHEIEHNES
SR Y IR E E A5, EEE Rt
HERIEFI(LSA) IR 2 22.4 thm? HEHI47+4.5 t/hm’
K RIS EE R R, Al A BT E RS e 4
THF AT P S SR AR et TG R, (H R R T
P R RN AR A Wy i (8 ) DL S AIAR K BE 1Y 8.08%
275% Fl 514%(F 5). SXTIE 2(CK2) AL, 4ifks
0 ARG P AR Cd FEA 60.1% Al
ol © 1
70 b

Pb7 R REAR A (%)
S

25¢ 1001
@A) a (B)
20} T < 8} a
N
H b b %
15} e 60
o) s
ﬂ@- 1.0} ﬂrﬁ 40
H S
0.5 O 20
0.0 0
LS1 LS2 LS3 LS1
Ab ¥R

LS2 LS3 LSI LS2 LS3
fb b3

(B /NG SRR R 3R b PR E] 22 53k P<0.05 12 %7K 1)

B1

HE TR RTE LI pH AR Cd. P S EHENTH

Fig. 1 Changes in soil pH and Cd and Pb concentrations extracted by CaCl, before and after remediation in moderately polluted soils
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Table 4 Biomass, root length, Cd and Pb concentrations of oil peony barks and roots in moderately polluted soil under different
applied amounts of stabilizing agent
32 AT B A=Wy (e/4k) AR Cd(mg/kg) Pb(mg/kg)
GO (em) HEPH 1A (m) HEAH i HEPH i
CKl1 644 293+40a 11.1+59b 0.11+0.11c 231+182b 1.71+042a 3.21+057a 024+00la 6.73+097a
LS1 743 30.7+29a 30.6+50a 1.03+050b 125+29a 184+092a 4.63+08%a 0.17+0.04a 3.68+1.82b
LS2 663 293+21a 23.6+185ab 1.01+041b 134+49a 187+059a 4.18+1.04a 025+0.13a 3.35+£0.79b
LS3 60.6 263+32a 277+43a 220+08la 188+42a 1.63+023a 354+045a 0.19+0.11a 249+1.63b
T GRLSFEIE « friE22 3R o Al —FIARE/ING TR R AL BB — 075 28 3 # 2 57 3% (P<0.05).

x5 MALEXNEESRLEMARAERI CA. P RITHIFIE
Table 5 Effects of stabilization remediation on oil peony growth and concentrations of Cd and Pb in peony barks and roots in severely
polluted soils

eI CK2 BlAL AR P (LS4)

BAFT BhifLfs
RIER (%) 413+188a - 552+ 182a

B (em) 29.6+48a - 25.1+39a

A AR (g/K) 33.6+£9.1b - 36.3+8.1a
R EYR (g/tK) 0.59+0.79b - 219+121a
AR FE (m) 123+£0.89b - 7.56+3.76 a
HFFE Cd (mg/kg) 466+123a - 1.86+£0.43b
-}z Pb (mg/kg) 2.56+1.53a - 1.04+0.86a
4R Cd (mg/kg) 22.6+233a - 9.14+291b
4R Pb (mg/kg) 233+19.1a - 18.6+15.0a
1-4% pH - 6.56+0.04b 7.48+0.16a
14 CaCl, 2 HUZS Cd (mg/kg) - 391+1.76a 1.46+0.59 b
11 CaCl, #2HUE Pb (mg/kg) - 0.81+091a 021+021b

T SERLFIME « 22 3R o [Al—A7 AR E/NG P RERRAC BB R REAR T 42 5625 5 8.3 (P<0.05); “—" Fn LB .

59.6%, {HXFHFHE AR Pb SRR ERN. 5
BEALET RIS, 22.4 t/hm? A7 +4.5 t/hm? 2 A7 R
(LS4)ElifbAb 35 1 +3E pH #2555 T 0.92 A4,
+3E CaCl, 42 HUA Cd Fl Pb & 5 U M 3.91 mg/kg il
0.81 mg/kg FIZ 1.46 mg/kg Fil 0.21 mg/kg, G
KT 62.6% F173.6%.

3 ihie

ZA KA RN h A sZ e, 100 B0 AP
DX A A 38 2 32 B 1Y Cd FH Pb Y5, 13
Cd F1 Pb #81 KU 0 e B (GB15618—2018) 1 L 451 755
K 100% il 82.8%. ik i 45 DR AE Rl — 5 X JH i
AR 14 A EHERES, DIEZK GB15618—1995 ( +
B Pl ) 1 PbnifEfi i, +3€ Cd Fl Pb 1)
AR A 100% Al 66.7%, AWFFTLER 5 h—
o B S XU A HIE LA (GB15618—2018), il
PR X Y 13 Cd F Pb AR R K 97.1% Al
20.0%. 2L & B, WA PHRERL Cd # P

BEAGHEPRRE IR 100% F1 82.1%(GB2762—2017), 4t
FFEz Cd & EH 1SO 18664 2015 (HhEEZy—rhzh
o i 4 PR DRI v ] 24 8 DAY B St AR A 77.1%
H1100% o il AP AT E8 3 Cd F Pb &5 ™ H AT,
— 7 5 RIS YA G, S — T T Sl A A
B Cd A Pb BRIKRE A G, SR A XA
TR AR E 4 L R S 36 STk Hh o RHE 1) Lo A (3
6), AT FHFHEERE Cd FI Pb A=W & 4 28000 )
90.97 F110.002 1, 3 T4 X o] o FH o 4 i
. INRRAEHEMEY) o A PHFERLY Cd AR R R
FEEis 097, SHEMYNAEDEEREEG 1)
FHAL A BRAE AR SR AN St A PR Cd A=
5 R BA R i T SR BORHIGE AT R A5
BHEY AT A0 Cd AW E . B THPRSE, 4t
i) Cd A aE 2B T IR . ZREFHERAER
HFRRZ P Rk, b FHE—Fhx) + 4 cd. Pb A
AR R R Y . AT Cd B R SR
AHEERET Pb, XWX 4 Cd
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E R AREGSE P S EIFABPRAIIR . KTl
FHPHE RS Cd. Ph BARAE TS, RTEIALBEE AR

38R 775 e e 38 10 T 5 s A AP O 90 ) ek A )
Cd. Pb WAy E e, AR ORITT DL 2 A H] .

F6 MRXURXBIBEMNTEHAHEN AT RIS Cd. Pb EMERERY

Table 6 Bioconcentration factors of Cd and Pb in edible parts of different oil plants in this study and literatures

A& 3 L7} +HE 4 (mg/kg) YRR R
cd Pb cd Pb
BN RS L RS FFRL 0.93 ~ 157 61.6 ~3 948 0.97 (0.11 ~ 4.90) 0.002 1 (0.000 3 ~ 0.008 0)
biiDRiEa Wy LawR Y 0.93 ~ 157 61.6 ~3 948 0.53 (0.047 ~ 2.40) 0.004 8 (0.000 5 ~ 0.01 4)
AP X 1Y i e AR 1.55~3.43 48.3 ~ 130 0.044 (0.029 ~ 0.057) 0.000 3 (0.000 1 ~0.000 5)
ACH TRIRR FEhL 3.27~3.72 95.1~103 0.024 (0.020 ~ 0.030)  0.000 7 (0.000 5 ~ 0.000 8)
B JFR FEhL 1.89 ~2.09 53.5~59.7 0.044 (0.032 ~0.079)  0.000 2 (0.000 1 ~ 0.000 5)
Eok R A 1.48 ~3.53 34.0~829  0.013(0.0044~0.032)  0.000 8 (0.000 5~ 0.001 0)
iz FERL 424 95.8 0.36 (0.13 ~ 0.48) 0.003 4 (0.002 5 ~ 0.004 1)
ik B FFRL 6.42 768 0.12 0.005
e R A 0.19~1.34 - 0.99 (0.23 ~ 2.05) -
1A R 6.42 768 0.55 0.004
AP B~ 0.078 28 1.31 (0.65 ~ 1.62) 0.008 (0.006 ~ 0.013)
pNSL e A 3.04~23.9 280 ~ 6 450 0.81 (0.27 ~ 1.64) 0.059 (0.01 ~ 0.22)
ZRE FFRL 16.2~21.3 156 ~ 181 0.022 8 0.0047
B/ Sad ez 10 400 0.14 (0.006 ~ 0.032) 0.003 (0.002 ~ 0.003)
SR LIREY. 0.87 ~3.11 15.6 ~24.9 0.17 (0.15 ~ 0.23) 0.13 (0.12 ~ 0.14)

e AR R TR B (mg/kg)/ B3 (mg/kg); -7 RonILEE .

AN]SR 4 B 2 4 s 1 % pHOFREAIA
A Cd M Pb FfE, X —Z5 R SR 24P Cao
DO IR 2 SR AR —S . 3 pH T — R &
o5 | - 9 AT 2 T 67 L oy 8, % v T 4 R ) W A
A8715 5 — AR T 4B E ALY e, BRAC 14
A EEHRA Cd B 0 R T R RS AR S Cd
Frle N AN, A AR LR R,
Xt BV P R 4 R B T R AR A sk, o
B V5 Y H A RS Cd R P BYAIARAE B2 S8R A
AR A 3G IR i, X 5 R 3 2 PN
FAEN g 45 Bt — 50, Bk e = X5 Ye bk
T PP A J R = 32 T B 35 5 ), {ELA] 2 4
T T PR R RN ARAR A W D) R AR BT, A Bl Ak 1B
A2 o AR — AT A0 31l R 4 AR A K A S i 3 e T
i EES . X — T SR IE S REIR 1% Cd i Pb 1Y
AR, S — SR YA GE T
Ve b ELEA 25 | A W PEAR S AR DG T ki
PEHEM AR R A4 K o ARG, APR R B TR
F AT PR AR R X8 AR R IR A — R
R -5 AR 22 AR — AN R AR R
AR RER . SHP R e, QIR YRR K
P B TN As R B X i — 25 U A S AT e R
Yt by A PHR R AR . R R EPTR Cao

FEPU BTSRRI, BB R A TIOKEE . N
FERYIANG Cd SRS EHAES Cd fFERE
MIEAH DG . BAREILIE SR 0 3 AR T 11 CaCl, 425X
A& Cd fl Pb &it, (HP V5L 58 FAEFH . Cd
Pb & & DL LTS Y 3 B4 PR P S EIER I
M, XU A RS AR IS R R I AR
FEHIR AT Cd. P MR EZR R . ARG
A2 AR B A PR 2R A KA IR, ST Al g2 S 80R
FMTG G I 21 Cd A Pb,

T R SR BTG Y L, BARELE RS
B P Cd (1,63 ~ 1.87 mg/kg)KfK T 1SO
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