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Potential toEnsure Safe Producpon ‘from Rice FleldsL Pelluted with Heavy
Cadmlum by Comblnlng a Rleé V arlety with Low Cad‘lnlum Accumulatlon,,

Humic Ac1d and Sepiolite | Y & gy / o

XIEXiag-mei'*, FANG Zhi-ping' ) LAO Mt 2" | HUANG Yu'?, HUANG Xiao-huit?

(1. Gbllege of EnVIronmentdl and Resource Suences Zhe]ldng Umverslty, Hangzhou 310058, China; 2. Zhejiang Provincial Key
Laboratory of Agricultural Resources and EnVlronment Hangzhmi 310058 China)

Abstracty, The study*investigated the potential of ensuring safe production of rice from paddy fields affected by heavy cadmium
contaminiation. A paddy soil polluted with heavy cadmium (total Cd content of 2. 52 mg-kg™") surrounding a lead-zinc mining area in
Guiyang County of Chenzhou City, Hunan province was selected for analysis. We investigated production using a low cadmium
accumulation rice variety ( Oryza sativa L. Jia-33) and passivation additives for heavy metal activity (including humic acid and
sepiolite ). Results showed that; Oryza sativa L. Jia-33 showed good low cadmium accumulation characteristics in rice fields with heavy
cadmium pollution. When humic acid and sepiolite were applied (alone or combined ), the accumulation of Cd in different organs of
the rice declined, and the transport coefficient of Cd for stem to root and polished rice to stem also declined. The rate of decline
increased with increased application dosage. The cadmium content in polished rice was lower than the limit established in the National
Food Safety Standard (GB 2715-2012) , when applying 5. 250 t-hm ~* humic acid, 6. 750 t-hm ~* sepiolite, or a combination of 1. 125
t*hm ™ humic acid and 3.37 5 t-hm ™ sepiolite; Cd content in polished rice was (0. 171 £0.01), (0.184 £0.01), and (0. 181 *
0.01) mg-kg™", respectively. Single or combined application of humic acid and sepiolite promoted the transformation of soil Cd to
residual and Fe Mn oxide bound forms, significantly reducing the content of available Cd and the bioavailability of Cd in soil, and
further reducing Cd content in all rice organs. The reduction was more effective with single application of sepiolite or combined
application of humic acid and sepiolite. The effects of combined application of humic acid and sepiolite were also more beneficial for
soil nutrients, while soil available phosphorus, available potassium, phosphorus, and organic matter content increased with increased
application of amendments. Soil nitrogen content did not change. In conclusion, results indicate that joint application of humic acid,
sepiolite, and a low Cd accumulation rice variety are best for safe production on heavy cadmium-contaminated soil.

Key words : humic acid; sepiolite; rice; heavy cadmium pollution; safe production
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Table 1  Physical and chemical properties of test soils

pH FHLFE/ g kg ™! A A/ mg - kg ™! HR s/ mg-kg ™! R/ mg-kg ™! 24/ mg-kg ™!
5.17 82.09 122.95 21.96 101. 33 2.52
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Table 2 Effects of different sepiolite and humic acid application methods on content of Cd in roots, stems,
leaves, and polished rice of low Cd accumulating rice variety ( Oryza sativa L. Jia-33)/mg-kg "
b BRI B . N
VN KA #R-Cd Z-cd H-Cd Hik-Cd
CK-3% 33 21.68 +2. 10a 5.63 0. 14a 2.24 £0. 12a 0.225 +0.02a
F1-3% 33 21.36 +0. 70b 5.44 +£0.27b 2.17 £0. 13b 0.214 +0. 02b
AR H fQ—;ji:'f 33 20.90 + 1. 46¢ 5.28 £0. 13¢ 2. 11 0. 26¢ 0.208 +0.0l¢
F3-3% 33 20.31 +£0.92d 5.11 0. 15d 2.06 +0. 06d 0.201 +0.01d
F4-3% 33 19. 62 +0. 66e 4.66 £0. 11e 1.89 £0. 17e 0.171 £0.0le
F5-5% 33 18.90 +0. 95f 4.13 £0. 16f 1.72 0. 10f 0. 146 +0. 01f
CK-3% 33 21.68 +2. 10a 5.63 0. 14a 2.24 +0. 12a 0.225 +0.02a
H1-3 33 20.89 +0.45b 5.04 0. 11b 2.01 +0.20b 0.203 +0.01b
WL HZ—:‘?j 33 19.95 +1. 12¢ 4.72 £0. 16¢ 1. 89 +0. 08¢ 0.184 +0.0lc
H3-35 33 19.16 +0.49d 4.37 £0.07d 1.77 £0. 09d 0.159 +0.01d
H4-3% 33 18.76 +1.0le 3.46 +0. 19¢ 1.42 £0. 08e 0.121 £0.0le
H5-5% 33 17.08 +1. 03f 2.98 +0. 18f 1.27 £0.07f 0.094 +0.01f
CK-3% 33 21.68 +2. 10a 5.63 0. 14a 2.24 £0. 12a 0.225 +0.02a
71-3% 33 20.53 +0.33b 5.32 +024b 2.13 0. 10b 0.201 +0.01b
L ZZ—i;—, 33 19.40 +0. 34c 4.94 £0.22c 1.99 £0. 14¢c 0.181 10.._0_19
73-5 33 18.21 +0.70d 4.57 £0.26d 1. 85 +0. 10d 0. 163 #0. 01d.J
74-5% 33 17.50 £0. 75¢ 3.53 £0. 25¢ 1.44°£0. 08e T 0. 126.‘;'15:.“.@1-@
75-%% 33 16. 40 =0. 58 2.86 +0. 09f 1..18 +0. 08f 0102 +0. 01¢
2.1.2 Xt Cd #5850 , A T 25 R A Cd [ﬁj*%ﬂél?l@%ié,wﬁﬁﬁﬂﬁ?
TR F A iz f s Cd A jJTU\ T%fﬁ**ﬂﬁfq% “
O GOHAE A R 32 7 MR A g IO 2.2 AR @«@Eﬁ@ﬁﬁﬁﬂﬁ%qﬂﬁxﬁz
X e 2H {4 AL ?7]@5 it *ﬂfkﬂﬁﬁzﬁgﬁ'ﬁ % cd s Y =
Cd 635 FA 19 0. 398 , 0. 040 710,260, IR A H%%%H@/@E W 7 5k 13 ﬁtiﬁ%ﬁ i
K Ol 5B S AT kA | s ca & L R
1 Gd Eﬁ%Lﬁ?& %% 13 ﬁ%IEJE’JE@FHiIE RS Cd RN (1,197 £0.09) mg-kg ™' A

i, lxﬁﬁﬂﬁﬁfﬁtﬁ’) Cd W%z 280, *%ﬂéxfzﬂlﬂ e
ﬂﬁ%Lf%éﬁzFﬁ%cha fIl it FH 2t (4 G s N, T
XFZE T Cd % 32 22 5500 i 25 A 1 790t P ) 3
MK, X it —2 Ul LR Bk Rg 5 33 ZErh ik
B Cd EEBHRIFHERN R, SR AR,
AL T X — B ECRRAE. 248 5 R Y it FH = 7. 500
t-hm 2 (F5 4bFE) i, ZEXHRH Cd A58 RECT %
T15.77% . FEAXZEd cd BB RZBF%ET
12.51% . Mxf2E Cd WFE iz ZEETHT 4.52% 4
24V A B it FH &M 22500 t-hm " (HS AbFR) Em“,
ZEXFHR Y Cd (9532 ZBCTRE T 33.08% | oKX=
b Cd BB ZBURFE T 20.02% . X258 ad /Y
a2 ETHT 7.04% 5 24 3.750 t-hm 2B JEFE R
11,250 t-hm > WFEAFEBCRGH (25 b3 ) B, 25
XPHE R Cd %%z RECTBE T 33. 08% | A5 K% 2
Cd Wiz ZBCFIET 10.01% . WMXF2Erp Cd %
BRBETET 3.77% . LA TH, Wil JETER
)it FH 7 5 35 B % 33 R AT Cd I B Ay St I

TR () & 7. 500 t-hm 2 (F5 &b BE) B, 3R Ag
WS Cd S8R (0.741 £0.05) mg-kg ™", MELTFXF
WA Cd &8 NFET 38.10% 5 41041 ATt
FHHEN 22,500 t-hm 2 (H5 Zb3) I}, HIErPA RS
Cd &5 4 (0.408 £0.06) mg-kg ™", HHETXF BE4H
AR Cd S8 FFET 65.91% 5 243.750 t-hm °HY
JEFEFR AN 11. 250 t~hm ~> 17690 A7 F5 L it 1 (25 4b
BB, HEEPARE Cd AEﬂy(o 467 +0.05)
mg-kg ™, AH LT X A A RS 'R
60.99% . UiHTE Cd H 5% 7J<$HE3EPJ?@FFJE&§ M te
T AR A S Cd AR, I B AR
THAY ek R Rt S N, RIEAREE Cd & b
Aol BRIt R A 3G i R 534k, HiER 4 T
Y, VA BRE LA S B T A A e A B £
BEARES Cd & 5 N B iR B2 B S KT A R
Jiti. TTUL VLA R LA T I AV A i Ak
PO REA B A Ts Y - b Y Cd, 98> 135 Cd )
IKFEAEAR LS.
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Table 3  Effects of different sepiolite and humic acid application methods on transportation
coefficients of Cd in low Cd accumulating rice variety ( Oryza sativa L. Jia-33)
Jit 177 35X AL BEAKF- K 7K R it 25/ /28 R
CK-3% 33 0. 260 0.398 0. 040
F1-% 33 0. 255 0.399 0.039
A Fz-ifvj 33 0.253 0. 400 0.039
F3-5: 33 0.252 0. 403 0.039
F4-5% 33 0.238 0. 406 0.037
F5-5% 33 0.219 0.416 0.035
CK-7 33 0. 260 0.398 0. 040
H1-%% 33 0.241 0.399 0. 040
WL B HZ-% 33 0.237 0. 400 0.039
H3-%% 33 0.228 0. 405 0.036
H4-%% 33 0.184 0.410 0.035
H5-%% 33 0.174 0. 426 0.032
CK-7% 33 0. 260 0.398 0. 040
71-3 33 0.259 0. 400 0.038
TR R 7 T ZZ—;?‘;‘_:: 33 0. 255 0. 403 0.037
73-%% 33 0.251 0. 405 0. 036,
74-%% 33 0.202 0. 408 .-'O.'O?;6| -
75-5 33 0.174 0.413 035 |
F4 REEME, BRATAH AT B HRELE Cd 2 20BMH o i »
Table 4  Effects of different sepiolite”and humlc acid application methods on contentof available Cd in selected paddy sml
e Uﬁywwk%auuﬁ: = e i;’ Uy el e
ey C.K = 33 /' 1197 £0,09a E ) — .
| F J gy ' 1.006 £0.09b | | 15. 96
%&Eﬁ%ﬁﬁ@ F2-{i'§33 g 09634007 A 19. 557 ;
x F3-5% 33 f‘ 0.937 +0. 03¢ 21.72 i
f = 45533 0. 805 £0.03d* 32.75
A —  EED 4 0.741 £0. 05d . 38.10
o ' OK-77 33 - 1.197 £0. 09a —
4 HI-3 33 0.824 +0. 06b 31.16
: HELT Y HZ—i"é 33 0. 685 £0. 08b 42.77
H3-5% 33 0. 655 +0.03b 45.28
H4-5% 33 0.413 £0.02¢ 65. 50
H5-% 33 0. 408 +0. 06¢ 65.91
CK-3% 33 1. 197 £0. 09a —
71-5% 33 1.071 £0. 04b 10.53
B T U 75 T Z2-:f:.§ 33 0.754 £0. 03¢ 37.01
73-5% 33 0.721 0. 08¢ 39.77
74-%% 33 0.499 +0. 06d 58.31
75-5% 33 0.467 +0.05d 60. 99

2.3 R[EJEFERR | A T SO0 R T 8% pH
(52

& BRI A Y A vt T D7 =00k BT G A T
e pH BYSEMA DL 5. R Al A, R G 79 deok
FE b, B BRGS0 | R , Lok
pH {E XA A FIFEEE AT, H 20 it J6 4 R st 3K
TR pH {E S I B3 ﬁﬁ‘?@‘?@ﬁiﬁﬁﬁi%‘
YA A B TR T Tt P A3 3 R S Y pHL {F 24 DA TR

AR RS , JF B B A e R R it
BN, At 380y pH (B Rl 5 20 R 590 it = 09 3
P T . 24 A Y i A 22,500 tehm
(H5 Ab3) B, Al 4580 pH EM 5.17 £0. 16
TR 7.25 £0.25, & xR 4 4 HE pH
40.23% ; 4 3.750 t-hm 2 B9 J& %5 B8 F1 11. 250
t-hm AR A FE O (25 b3 ) B, pak 4
B pHMEM 5.17 £0.16 FFFE 7.81 £0.25, &l
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X PR ZH 4 pH {4 51.06% , +3E pH BT ¥4
R 3 3 1 R TR B, B X 4 B A IR
BiF 1, BRAC SR B8 1 1A &Lk, At S it o M el
M, AP pH S P ANGS Cd & &

Z 1B B AH & R B4 5 0.958 (P <0.01), -
0.963(P<0.01)., -0.925(P <0.05), =K%+
HE pH {H AR A S5m0 Cd 8] /K ARG AR BRI 75 B 2 1Y)
LT

R5 TRBER. BEAERTXEILEH L5 pH BRI

Table 5  Effects of different sepiolite and humic acid application methods on pH value of selected paddy soil

Jit 7= b FRIK P KK R it o pH & KR/ %
CK-% 33 5.17 £0. 16f —
F1-5 33 5.22 0. 06e 0.97
R Wi F2-§riﬁ 33 5.25 0.09d 1.55
F3-5 33 5.29 0. 24c 2.32
F4-5% 33 5.31 £0.09b 2.71
F5-3 33 5.39 £0. 06a 4.26
CK-7 33 5.17 0. 16b —
HI-5% 33 5.78 20. 50b 11. 80
VLT Hz-ifvi‘ 33 6.74 +0.30a 30. 37
H3-5% 33 6.86 +0.23a 32.69
H4-% 33 7.18 0. 32a 38. 88
H5-3 33 7.25 +0.25a 40.23 .
CK-%% 33 5.17 0. 16¢ - P f ¥a
71-3% 33 5.20 £0. 19¢ a3 0™ / §
[F— zz-;j; 33 6. 08 0. 26hpt 17. 60 z
73-533 6.32 £0.39h i 2.240 &
_ZA-F 33, 6710027 | | 29.99 4
75-3% 33 ©

7.81£0.25a0 & 51. 06

2.4/ /TH ﬁﬁﬁﬁ f&/@%ﬁﬂﬁrﬁ}%ﬁﬁﬂw
+HEdicd ﬁ,%fﬁ%@ﬂéﬁﬁf M N i

Gl — K R R KH%@E%M@@E%
A7 AP EE a5 e e R DR Cd AL
fealee 6.\ W gp i 2
e 'ﬁ%ﬁﬁm&ﬁwﬁﬁﬂt R0k 2 i AR
e AR AT PR, (ELR K I %%Wﬁ@&\ a3o)
A1 PR FH 5 2 G 30, R3S s
Cd & R, WA P Cd, @Eﬁﬁ%%%/n &
A Cd, BRIREEES 58 ¢d AFREDS od SE8A R
[FIRREE RN, R T A ST iS5 IR | VA HA
Jit P G Tt A ) 15 0 S BOR [ 254 ) A L
REARRE L, XN ] 6 5 1 RV 3 it P O =X T A
TS YRS H PR FIE A Cd H B8 AL B R AR A7
Tait, WE . HE 1 (a) AT, BEE R
AN, P AR A Cd S E R, A
L& Cd, B A PSS A Cd, IkREEES A48 Cd
BRI Cd A RN, B $
BUARTERRIE A Cd AR AL ES 648 Cd; )8
B R 5t FH 2 7. 500 t-hm ~% (F5 AR FE) B, 3 PR
AL Cd FIBRBREL 45575 Cd BT He il AH He
TXF RELH AR T 18.83% . HIIE 1(b) a1, Bfid s
WA BRI, EHOh AR Cd & R R

8 3t —Ze KRR PR ':f: 4

! A ¥V s

iE, FnA B Cd, Bt s 445 cd chﬁ;%ré‘;
PN Cd éﬁiﬁ KH%:J“ 38 T ﬁﬁ@a%ﬁ%ﬁ% Cd
PR %ﬁn;az%%tﬁf@%«é* Cd Ak
AAES 5 AN Cd; ST A By &R 22. 500
‘t-hm-Q(Hs AP ) I, R 3 e 2 Cd FIBRTR
A Cd Prdi B T X B BT
37.20%. FHIE 1(c) ATAT, Bl JGE 58 IR AN i A BT
it A, IS Cd & W REAR,
ﬁmﬁ Cd, YA A GE Cd, mRERLEA
YA AFERRE RS, REE Cd SRk
H% Hn & FEAE P ERE AL GE Cd &
243,750 t-hm > B JFFEFR A 11. 250 t-hm > (996 30
AETCH A (75 Ab3) B, 3E PR R AL RS Cd Al
BRERELEE A 75 Cd B o L 90 AH HE T X IR 2 R AIE T
23.35%. W] UL, JEFEFR AN 3 AR A R 7
K BE B EFRAL e rhiE A S Y Cd I,
PER SRR IR A | B AL 4 A AT,
HEMREARIL A YA ek, X AT e 3 Rt FH 7 =UR%
% R 1 AR AR Bk R e 33 AEARIE RS 1 SCEE AL
il AHLCACHS , WA Bt 0 b BRACR L T HAh
PR 5 2, I HAE I3 T A% el B R0t v
BN, A3 Cd & Bl 2 ol =500t FH 6 7 384 i
FEAIR.
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Table 6 Effects of different sepiolite and humic acid application methods on content
of different Cd forms in selected paddy soil/mg-kg ="
ok ERE s mmesmes PRIV s st A
CK-5% 33 1.859 +0. 131a  0.061 £0.006a 0.362 +0.011a 0.031 £0.003a 0.209 +0.013a  2.522 +0. 164a
F1-3% 33 1.591 £0. 163b  0.066 £0.003a 0.455 +0.012b 0.028 +0.002a 0.381 £0.016b  2.521 +0. 196a
B Y F2-3% 33 1.516 0. 142b  0.061 £0.005a 0.515 +0.014c  0.047 £0.006b 0.383 +0.015b  2.522 +0. 182a
F3-3% 33 1.492 +0. 115b  0.064 £0.007a 0.607 +0.013d 0.036 +0.005a 0.321 £0.011c  2.520 0. 151a
F4-3% 33 1.297 £0. 122¢  0.070 £0.004b 0.658 +0.021d 0.047 £0.004b 0.447 +0.015d  2.519 =0. 166a
F5-3% 33 1.330 £0. 163¢  0.081 £0.008¢ 0.708 +0.017e 0.046 £0.007b 0.355 £0.017e¢  2.520 +0.212a
CK-3% 33 1.859 +0. 131a  0.061 £0.006a 0.362 +0.011a 0.031 £0.003a 0.209 £0.013a  2.522 +0. 164a
HI-%; 33 1.858 +0. 134a  0.057 £0.006a 0.394 £0.016b 0.030 £0.005a 0.182 +0.009b  2.521 +0. 170a
WL B H2-5% 33 1.822 +0.183a 0.088 +0.009b 0.387 +0.016b 0.039 £0.007b 0.185 +0.011b  2.521 +0.226a
H3-3 33 1.768 0. 117b  0.071 £0.006¢  0.385 +£0.013b  0.033 +0.004a 0.264 £0.013c  2.521 +0. 153a
H4-5% 33 1.586 +0. 126¢  0.085 £0.007b 0.381 +0.016b 0.038 £0.008b 0.43 £0.015d  2.520 +0.172a
H5-5% 33 1.527 £0. 142¢  0.094 £0.005d 0.495 +0.018¢c 0.076 £0.011c 0.328 £0.014e  2.520 +0. 190a
CK-3% 33 1.859 +0. 131a  0.061 £0.006a 0.362 +0.011a 0.031 £0.003a 0.209 +0.013a  2.522 +0. 164a
71-3% 33 1.831 0. 157a  0.076 £0.003b  0.376 £0.014a 0.034 £0.002a 0.204 +0.006a  2.521 0. 182a
A 72-3% 33 1.654 £0. 116b  0.104 £0.009¢  0.492 +0.016b 0.067 £0.008b  0.203 +0.006a  2.520 +0. 155a
WL 73-5% 33 1.753 £0.134c  0.097 £0.007c ~ 0.45 +0.015b  0.039 £0.005c  0.181 £0.005b __ 2.520° +0. 166a
74-5% 33 1.566 +0. 152d  0.105 £0.008¢  0.635 £0.019¢ 0.048 +0.006d 0.161 =0.007¢ 2. 5‘_5-“'-"-"0 l92a
75-%% 33 1.386 £0.096e  0.090-0.005d 0.771 £0.018d 0.052 £0.004e | 0.22 +0.004d “2:519+0,127a
L » ' y
2.5 AR, MR R I R AR R, ﬁ'ﬁi_ﬁﬁ@&ﬂi_’?ﬁ@ﬁ:amﬂ%%
R I3 B3] i @/@Eﬁﬁﬁﬁié’]ﬂiﬁﬂﬁﬁﬂﬁ é/i(@ﬁﬂ‘]ﬁfﬁfﬁiﬁ

%mwm@ﬁﬁﬁammﬁtﬁ1ﬁﬁm&$*

Ao g R L 7. Mty 45
6 i B T P P, A LR 2 T
Pt I 75, Bt ) M
st e e R . e i
vl , et U e b B ze”

22.500 t- hm-2<1;15 ALEE)HT HH EE T X 40T
- MR A AT LR A (R 5 T
51.82% (A9485% 1 =3. 89% . 7¢I BRI IFLAT
PG P S PRI | ol . O | AT HLRS it
_HRE A R R i A o T s 23,750
Cehm R B R FTTL. 250 - hm 2 (47 4 O MG

- ®7 AEEEE. BaAERARXMHIEE T ETRFINRIM/ mg-kg ™'
Table 7 Effects of different sepiolite and humic acid application methods on content of available nutrients in selected paddy soil/mg-kg ="
it F 7 =X b PR B K R o R A AW R AP
CK-7 33 122.95 +12. 86a 21.96 £0. 40e 101.33 +11. 85b 82.09 £1.67b
F1-3% 33 124.83 +37. 18a 23.03 £0.22d 135. 14 +22. 83ab 82.89 +1.01b
AR B FZ—Zi; 33 104.41 £9. 08a 26.21 0. 34b 148. 58 +£35.07ab 85.00 £1.01b
F3-5% 33 131. 37 = 14. 06a 29. 63 £0. 69a 133.54 +26. 55ab 88.58 £0.92b
F4-%% 33 112.63 £18.79a 25.34 +1.26¢ 126. 04 + 14. 46ab 90. 85 +0. 83b
F5-3% 33 106. 03 +19. 54a 24.09 £1.29cd 123.55 +5.51ab 116. 82 +33.58a
CK-7% 33 122.95 +12. 86a 21.96 £0.40a 101.33 +11. 85d 82.09 £1.67a
HI1-3% 33 115.61 £19.77ab 27.08 +1.83b 135.06 £1.97c¢ 81.09 +£0.79ab
LT H2—i"§1 33 99. 63 +6.42b 29.31 £0. 33¢ 145.16 +15.93b 79. 85 +0. 46bc
H3-3% 33 128.50 9. 51a 29. 81 0. 82¢ 148.25 +0. 84b 79.60 1. 02be
H4-%% 33 101. 46 5. 85b 32.61 £1.63d 161.26 0. 51a 79.40 £ 1.43bc
H5-3% 33 96. 88 £ 1. 64b 33.34 +1.30d 168.46 +5. 15a 78.90 +0. 78¢
CK-7 33 122.95 +12. 86a 21.96 +0.40d 101.33 +11.85d 82.09 £1.67b
71-5% 33 122.04 +14.23a 27.25 £0.31¢ 134.31 0. 69¢ 82.34 £5.37b
B AL B G Z2-;;f’i—{ 33 122.96 +14. 81a 27.99 £0.97c 143.43 +17. 68bc 83.89 +1.43ab
73-5% 33 102.52 +6. 46a 36. 06 +0. 76b 147.70 £6. 23ac 86.31 +£1.49ab
74-5% 33 110. 89 +15. 88a 37.14 £0. 19b 150. 87 +4.37ab 88.84 +6.35ab
75-5% 33 123.96 +12. 66a 39.73 £2.41a 153.30 +3. 38a 90. 32 +3. 24ab
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Fig. 1 Effects of different sepiolite and humic acid application

methods on forms of Cd in selected paddy soil
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648 Cd 9 A WA b, T ARG HLERLE )t
VYL T BT MR, L SRR A
KR Cd AR, JF HARHESCHAS Cd mIMER TR Y
S | ek EALIEE B Cd IR Ak, T FEAIE
C B ERIATE 1) X — 2 g R
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AR T ok 1 (% 38. 109 - “REAT AETR ol
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R RE AL O, BDE T B 85 Cd #4324
R AETAAL G, KGR [ B0 55 T O PR EE A it
PE, %L Cd 7 18 UOF 2R Cd A543 e 2]
R, SR AR SR 2 P Y )
FEBR At FH R 5. 250 t-hm 21}, 5 33 KK Cd
FEN (0. 171 £0.01 ) mg-kg ™" 5 YA 1 it FH &
}°6.750 t-hm i}, 5% 33 Kk Cd & &M (0. 184
+0.01) mg-kg™'; 4 1.125 t-hm > 4 Ji§ 5 FR A
3.375 t-hm (3 I 4 F5 FO G H B, 5% 33 KR
Cd &4 (0.181 £0.01) mg-kg ™", KT HFHY
FREFFEAR(GB 2762-2012). W] WLJBSHE IR | 4 7F
5 Y R T T Cd 7 KRG R G TS
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TR IFHEBC Cd IR KRS AP ] LS8 Cd H 5 4L
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KA db P ELAT E B L
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WA T SRR BRI, 1 A b L e e
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FEANURATEL 035 04 4. Xit—H Ui T Cd %
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