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Abstract: An extensive investigation of heavy metal (Cd, Hg, As, Pb, and Cr) levels in 137 pairs of soil-maize/rice samples was conducted in cultivated land from a typical

=

karst mouhtain area in the Northwest of Guizhou Province. A health risk assessment model was used to assess the health risks of those areas, and the environmental benchmarks
of heavy metals in soils were evaluated using the species sensitivity distribution (SSD) model. The results showed that the soils of maize and rice were polluted by heavy
metals. Cd was the primary pollutant, with an exceeding rate ranging from 87% to 445%. The contaminated level of maize fields was higher than those of rice fields. In
contrast, only 3.51% and 13.4% of Cd content in maize kernels and rice grains exceeded the national threshold, and the Cd heavy metal accumulation ability of rice was
higher than that of maize. The carcinogenic and non-carcinogenic risks of heavy metals for adults and children in the study area were at a low level. The carcinogenic risk of
rice consumption was slightly higher than that of maize, and the health risk to children was higher than that to adults. The results derived from the SSD method showed that the
95% and 5% hazardous concentrations (HC, and HCyy ) of maize fields were 0. 67 for Cd, 771. 99 for As, 40. 85 for Ph and 609. 88 for Cr mg+kg ™", and HC,, were 48. 47
for Cd, 159. 67 for As, 1735.68 for Ph and 1 671. 74 for Cr mg-kg ™", respectively. The HC, values of rice fields were 2. 42 for Cd, 8. 88 for As, 41. 41 for Pb and 27. 84
for Cr mg+kg ™", and the HC,, values were 48. 47 for Cd, 159. 67 for As, 1735. 68 for Pb and 1 671. 74 for Cr mg-kg ™", respectively. The HC, values of Cd, As, and Cr
in maize fields and Cd in rice fields were significantly higher than the soil risk screening values in the current standard, and the HCys values of the two fields were higher than
the soil risk intervened values. The results indicated that the current standard would be too strict to evaluate the actual pollution level of soil heavy metals in this area.

Key words: northwest Guizhou; cereal crops; soil; heavy metals; health risk assessment; environmental benchmark
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Table 2 Descriptive statistics of heavy metal concentrations in agricultural soils and related soil quality standards
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7"%%@ XWX 2 Fh e G R G R AR i P Cd RARFETY 91.30%, As %u Ph Eﬁiﬁ}m}%f&
FEVRHY (26 3). BFSEIX L HE Cd V5 Qe i % 1EE BFFEIX 2 W’E%ﬂ;& Cd 7 ek 2y gt 1 e A

KE%JI? E?Kj:iz%EP Cd ﬁkilﬁﬂﬁ/\ﬁ%ﬁﬁ

wH . |/

*3 1’E%i}§q’5ﬂkrﬁ7§mm ﬂ{ﬁ'ﬁ’*’q&ﬁﬂ’lz&gﬁﬁtb/&

| Table 3 Number and ra.l:ln ol P)_g#q% pﬂflutmn risk screening and confrol value% 1nl|kr0p- %0119/ %

: T AR Tl e ) A R A R 1)
ﬁ — i " i ..'H - r
gl T _pH<5.5 5‘222}1 62;};}1 pH>T-5 i pH<5 5’ Sig‘;Hl 6i7<gH PH>T.5 JENrS
S EET 23 46 Yes S P ] L4 23 < 46 28 17 114
| ¥ | icd 11(4883) 19(41. 30) 20(71 432‘15(88 .243_;»5(57 02) 12(52.17) 27(58.70) 8(28.57) 1(5.88) 48(42.11)
EokH o Hg 0(0) 0(0) 0(0) 0605 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
(n=114)1  As "9 2(8.70) 7(15.22) 12(42.86) 11(64.71) 32(28.07) 0(0) 0(0) 0(0) 0(0) 0(0)
f Pb 2(8.70) 6(13.04) 3(10.71) 3(17.65) 14(12.28) 0(0) 0(0) 0(0) 0(0) 0(0)
Cr 9(39.13) 20(43.48) 12(42.86) 3(17.65) 44(38.60) 0(0) 0(0) 0(0) 0(0) 0(0)
X Ji) B 7 8 8 0 23 7 8 8 0 23
cd 6(85.71) 4(50.00) 7(87.50)  0(0) 17(73.91) 1(14.29) 3(42.86)  0(0) 0(0)  4(17.39)
KA H Hg 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
(n=23) As 0(0)  2(25.00)  0(0) 0(0) 2(8.70) 0(0) 0(0) 0(0) 0(0) 0(0)
Pb 0(0)  1(12.50)  0(0) 0(0) 1(4.35) 0(0) 0(0) 0(0) 0(0) 0(0)
Cr 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
FIH M BRI BOE IR X F L LI E SR JuR I PERE R He, As, Pb fil Cr TR IS KPR
PeIEATPEMY N 1 FrR. FSEIX 2 A3 cd I iﬂﬁiia%ﬂﬁiﬂz;%%ﬂ BECEIE R NI FAR K A -
8 3
Tk b
6 2
-~ L — 1
3 3 >
s 2L § 0 . ° ..
] 3 iz
& %I ETﬁ g2 L
B 0L = .
il k. % il -
Hl
oL R
-3
_4 - by
| | 1 1 1 -4 1 1 1 | |
Cd Hg As Pb Cr Cd Hg As Pb Cr
E1 et EmRIRIEEENER

Fig. 1

Evaluation results of crop soil geoaccumulation index
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Cd(1.24) > >Hg(0.23) >Cr(0.07) >Ph( -0.07)
>As( -0.58). NEEJRMITREIRE, CdBE
TG Y EETS YK (1 90 15 33.3% 2y, TS
YeB5RIE YK (2 ~4 G0 BIRE R b7 52.74%, W5
Qe ™ 5 YK (5 ~ 6 90) BIREA S 1.88% 5
As, Pb Fl Cr JERLATTG YLK (0 ) R E, 4
99. 49% (1) +3EARFELE He 15 5%, /K A5 H 0 H B S
BOF YA R /NI R AR K R Cd (- 0.06) >
Cr( -0.19) >Ph( - 0.63) > Hg ( - 0.78) >
As( —1.54). Hovh Cd 1975 ek - M X8 i, A
52.16% 3L FRIEEPREGY (1 ~2 R);
Hg. As, Pb Fl Cr JTRAL TICI5 44K

2.3 {EkrRIhE AR S

9T IX KPR RG4S 4 & i e T4

Wk 4. 5 EHE S w5 & EAK AR, B FIK A
FrRLrh E 4 i BRI W 9T X R KRR B
Cd 1 Ph #ARFA> 54 3. 51% H10. 88% 41, HiAtls

AR O R ok R s e ) B A
(GB 2762-2017). E K o (Cd), o (Hg) .
w(As), o(Pb) fl o (Cr) i Hl 43 %] 4:0.014 ~
0.214 . 0.001 ~0.009 . 0. 010 ~0. 490 F1 0. 030 ~
0.612 mg-kg™ ", *F- 34 {8 4 51 & 0.032, 0.003,
0. 056 #10. 068 mg-kg ™", Hg 7 & A% T 46 ) BR.
T kAR P Ph, Cd FI Cr %8 As A4S 18] 53 A 22 57 ik
FESEE, As T EAEFLER(50% < CV
<100% ) ,Pb, Cd F1 Cr 4 Ky B 5 Al A8 P (CV >
100% ). PR IX A4 Cd Fl Cr HEFRZE K 13. 04%
M 4.35%, w(Cd) ., w(As) . @(Pb) M (Cr)
435 4:0.007 ~0.316, 0.009 ~0. 101, 0.010 ~
0.092 F1 0.092 ~2.440 mg-kg ™", ¥ 18 2 5 KM
0.068 . 0.053 . 0.019 #10.350 mg-kg ', Hg & &
PR FAG th PR 5 5 R AR [F], 5 4% ) G Phy 1
Cr 19725 5 3 508 2 30 S 4l o5 7T A5 4 | FLa A 0 85

AR

‘ 5T —
®£4 WREREXDESESELESY 0 | S
Table 4 Statistics of héavy metal content in corn and ricé in“the study,area . -\‘."F -
. e o L Tt A dapig
_ /mg-kg F i .,/mg:kg /mgKg 1 v (‘CV ) /9% )
K 0.014 ~0.214;, / / .J_,TU. 021 0.032%:0. 032 j &lo 3.51
- & Ing A A 4 J / 0,00
Ek(n=114) ¥ § As 0.001+0.009/ £ 407003 0. 003 +0/002 20,50 0. 00
=Ph 0.010 ~0.490 4" fJ " 0.014 0. 056 £0. 131 2.34 0.88 7
[ = Cr 0.030 ~0.612 ' 0.047 0. 068/ 0. 076 111 0. 00
£ ] Cje 0.007 ~0. 316 ‘ 0,031 0. 068 +0. 083 1.22 13.04
I AY / A g / / 0.00
KFE(ni=23) L As 0.009 ~0. 101 0,051 0. 053 0. 030 0.56 0.00
: Pb 0.010 ~0. 092 0.013 0.019 +0.019 1.00 0. 00
Cr 0.092 ~2. 440 0. 145 0.350 +0. 492 1.41 4.35

2.4 AEURPRL RO E B R TS A

SR FH B TA 745 G i JOFN N A 2 25 5 1 e 4
RO TORAFRL RS AT b 5 s AT T5 G A (3R
5) . WFFE X T K AR R R R P G R 9 G 4 B
fiX. WA /EYI H Cd, Ph. As F Cr (B[N 775 Y
& B E Y /N 1. E R AR Cd A1 Ph 1Y

ZEATSYAE RO 1,53 F1 1. 74 b T8235 9K F
M As il Cr (2G5 e 5k B 0.7, %W
MR EREEZH As Ml Cr 755, AT E
& I8 P L5 A TG Y AR B /NIT 4 2 Cr > Cd > As >
Pb, Horb Cd F1 Cr b T 5895 B« K F-, T As 1 Pb
) oK 32 335 L.

K5 HRERFRIFHNESETREY

Table 5 Heavy metal pollution index of agricultural grains in the study area

TH P 5 YR E(P) G R
/M A K KMH SEEIE (Pgp)

cd 0. 14 0.21 2.14 0.32 1.53
He / / / / /

FEk(n=114) As 0.00 0.01 0.02 0.01 0.01
Pb 0.05 0.07 2.45 0.28 1.74
Cr 0.03 0.05 0.61 0.07 0.44
cd 0.03 0.15 1.58 0.34 1.14
Hg / / / / /

IKFE(n =23) As 0.04 0.26 0.51 0.27 0.41
Ph 0.05 0.07 0.46 0.10 0.33
Cr 0.09 0.15 2.44 0.35 1.74
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2.5 HEJRAETKRAUKREE S

5T X+ e 4 @ & s , (H AR A R
4R SRR, WA R FUK RS I 4R
EEERT (BCF) ot & VEW %t 8 4 I i AR 3 g
(6). 45R L, ERMKREM BCF 25 3 MK
IR, b AR R I TR X B OK KR & 4R R
B0 Ay b A AT BE R OBF S X 3 pH
. EORFIKRE 4809 pH F-3{E 5310 6. 32
F16.07, HAL{EST 5 M 6.24 F1 6. 08, 7 T 280k
IR S A X 98 pH (L B i % pH ([H A
FIF b 5 4w M\ B T 28 4 A B AR U TR R DL
TP NI RS e R A (R 4 B A e T
M. Qi+ ESBIESRE. A Rt il

L DAY i R L AR X 41 0 e 30 AR 50 e A X e
PR ER o RN B A 1 KA B+ ad f e s - 4
JBRZURBESFEY EERE, IR, &
VEH M LS EL I SORTR A . A e S e 52, 78
F 1 74 g b DX pHL L e b A R R ) g R
B e 4 R AR, 6 04 A AR
L4 VB S o R X O g A B,
)& Cr, Ni F1 Cu & #7E 38 vl KU i 2 17, (H
Wk RIEDH KA ESREWNIAE,; SEE
SRR PR R AR T 5 B 4 SR bR, (A
RSB AR BRFEASE D 75 51 P JE 1 X F 52
KL, Cd {55 ™ B 1) 3R EY X Cd & 4R
FE B,

R6 ERFHIBETNENEEET

Table 6  Bioaccumulation factors in corn kernels and rice

"EHI B T (BOF) i

o H Cd -~ Hg As Ph o
P 0.016 315 / 0,000 22 10.00061 .._.ﬂf 00057
Tk (n=114) e/ ME _ 0.00028 / 0. 000 02 | 0.00007 oi.pbo iy
G 0.010 83 / /0.000, 14~ 0000 36 0.0000.3%4 4
g [ 019897 7 / /0.00164 0. 0024 4 0. 005414
r A T /0. 056547 4 / 10.00620 .. _0:00062 0.00266 | _-
7@3'(‘” S 7 /| BOME ’:_,d’b_gﬁs "'f / poonlls Y 0,000 14 7 0.00054
‘ Ik g " .Q. 03920 4 / Fy o.})ps 08 ,ﬂll 0. 000 44 0.00119
- joN il A033 7 / 0.019 57 0,002 71 0.012 32:%
LR 2K g -l i 0.33000, 0.1100 00 0. 01000 / /
VL AR =4 THIE 0.29900 | 0:02800 0.01400 0002 00 0.007 00
P SIET S0t i Y 2.12000 e 1.27000 0. 160 00 0. 160 00 0. 100 00

M 2 B AR A R T 4R AR R U R/
R EKEHERBA) K PUFKIK A : Cd > Pb > Cr
>As, KAEH:Cd > As > Cr > Pb, HFEA & 4 8
Cd W R & T Bk, AR EY
REXT Cd WG R F iz 7 R A FEY L
Wed BBEMEE I E W ESY . wk, KRR D
Cd iz s 2 3 m T 5ok KAE T Cd W 3h i i
FH B FOKR R L 2 ~ 6 £i5 . ok KRR R
Cd By EEFZ 3K OsNramp5 5 T KA FEFE i85
F ZmNrampS £ 2 % iR )y 5 F B A & & [ E
PR BRTT, ZmNrampS 755 KAR 5 Y 2638 7K
LK TF OsNramp5 7E K FHR &R TR IR
R, FRFKAEZ 3] 4 48 rh BE S84y J50 8 FR DR 1Y
SO o3k AR OO E 4 Y AR A RE . A R
({75 TG (W1 Ca, Mg Fl Fe) & AR i, /4 %t
4 SR P W AT AR S FRA s A P D S S
YIBTEFRIUR i T AA -85 22 MUK SRR
SEPARPE BT A R, 2l T BSR4 O R A
A Fshisi s gy

2.6 VEMIRFRL B fE BRE XU BT
2.6.1 AEBURKEIEH

SR F AR S0R K PP 35T M BRI L
FHE KRR AR AR (B 2) . T LA, A
e X N L B A AR B0 KRS 35 4k T 3R .
WAHLE X £k Cd, As, Pb #l Cr f9 4 H 4%
A (EDD) B/NT S % 288 M & (RFD) , HHL—
4 J g R XU P A (HQ) P B /N T 1. 05 FiK
HAs F Cr(JLEE) A9 HQ MHI KT 1.0, Ui As fl
Cr %t JLFE A7 76 fil JE XURS: , 1 Cd A P (1) HQ -3
HI/NTF 1.0, U B H S R AR S0 fa 3 RS R
.

RIS HAME EREL(THQ) B (F 3), Bk
(A B0 KU B R A TR R, ok s AL Y
THQ {43514 0. 19 1 0. 51; /KAFH s A AL )
THQ {43510 2. 21 H1 3. 45, JL# 18— g B XU
BHE TN, AR K& h 2 88 T 4 R 1
T, JLEEH R G S, 7 Li 45 s
R T RIS



7 1] RAFBLAE BTG 1L X A3 T 4 R M o R TR B B B35 3o 3805
2.6.2  FUENKE T HY) Cd A1 Pb ) H AR EUE R ( TCR) EIIET 1 x

WFFE X KRR RN K B B0 A an2e 7 r 107, BB XU AS 23 1 i E A2 ). R AR R v
7. 2 TP RAED) B B0 AR K- B AR, EORFIKAE  TCR (B = 1Y /& Cr Ml As |, 55 AS T BE XS A 284 1

0.01 0.1
Tk BA Ik KA HA L
0.001 S < 0.01
2 1E4 % ' E@ % Q 2 0.001
1E-5 1E-4
1E-6 1E-5
: 8.0
12
6.0
0.8 :
o o 40
= = N j=s}
04} = g &“ ’ 20 _—{_‘ M .
. ' g" d g P 75 =
— g S
- - - - - - - - -2.0 L— - - - -
Cd As Pb Cr Cd As Pb Cr Cd As Pb Cr Cd As Pb Cr
— dF | .
4 =3 /N 1 o ]
= e & 2 Eﬁn&kﬁﬁ}ﬁﬁgif E’J?%)\g%ﬂﬂEﬁJ%ﬁi&‘ﬂF”?ﬂi v . 31
Fy | l_.-" £ p Fs 2 Cereal consum:ptron-" -carcinogenic health rlsk'-i‘n(,hces 1n the s}ldy { "‘_ _.-m"']l
SRS 7 IS ; r~—
- = | I o A o F i I P
Ex S
L §§ Uit K
. (Jo
. g
B As
o cd
1 1 1 1 L ] 1 1 1 1 1 1 L J
0 0.1 02 03 04 05 0.6 0 05 10 15 20 25 30 35 40
THQ THQ
* Fn WA 2 I A TE i 25 7 (P < 0.05)
E3 MARABBABEREYNABIREETH
Fig. 3 Total target hazard quotient of cereal intake in the study area
R7T BABEREWNBEREREIEN
Table 7 Evaluation of carcinogenic health risks from the consumption of cereal crops
TCR
WiH TTCR
Cd As Pb Cr
fe/ME 1.12E -07 3.63E - 06 1.82E - 07 3.23E-05 3.62E - 05
LN iSO 1.74E - 06 2.91E - 05 8.93E - 06 6.56E —04 6.95E — 04
. FH{E 2.57E -07 1.03E -05 1.02E -06 7.30E - 05 8. 46F -05
EH(n=114) -
/M 3.28E -07 1.06E - 05 5.31E -07 9.41E -05 1.06E - 04
JL#E S ENIE] 5.08E - 06 8.48E -05 2.60E -05 1.91E -03 2.03E -03
P 7.50E =07 3.01E =05 2.98E - 06 2.13E - 04 2.47E - 04
/M 1.52E -07 8.05E - 05 5.10E - 07 2.76E - 04 3.57E - 04
A SN 7.20E - 06 9.09E - 04 4.69E - 06 7.32E -03 8.24E -03
oK (n=23) TP 1.55E -06 4.81E -04 9.83E - 07 1.05E -03 1.53E =03
A= e/ME 2.38E -07 1.26E -04 7.97E - 07 4.31E -04 5.58E - 04
JL#E KM 1.13E -05 1.42E -03 7.32E - 06 1. 14E -02 1.29E - 02
FHIE 2.42E -06 7.52E - 04 1.54E - 06 1.64E - 03 2.40E - 03
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TRLE O KRS, KA Cr ] fE 51 e P b 2%
S R B AR KRR AR R X As Y AR
B S B As HhRE R PR R BOUE | B A
FEAEER . B BARBUE A (TTCR) K E , K
KA BB KUK = T oK, Bl T LE.
2.7 BRSO XIREE SR MEE O

K Logistic /3 AL 2 FRYERI 45 4
JR BRI AT (SSD) M2k (18 4) , & Bl i S 7E
il £ s , Tl PR IR W ) B 4 T G I AL A B T 4R
55, BUBE R 2 IRZIRRIC. R 4w, Tk
IKFE A% B 4 1 BBURR BB o3 A 1h 4 1) AR — 2

H2 FEYMAFE S B S ERLAHEES. £
KHKFE Cd 19 Z B E AR 7E 0 ~ 1 0001 0 ~200
Z (8] YIREU A T M 4T v, d B PR VE X Cd
B IS SR RE B, U B A = s EORFIUK A As
1 2285 50 B AE 0 ~ 40 000 F1 0 ~900 =2 [a] , 75
2R LA ARSI 2 FRAED X As A UG ;
FORFAUKFE Ph 19 25057 5 2 A 4E 0 ~ 7 5001
0 ~4 0002 8], 4R s3 A0 T M2 T v, 10 BH P b £
Prxt Ph MR AR RE R SR R s BRI
IKAE Cr M Z BT B AE 0 ~ 7 5001 0 ~ 2 0002
i), ZE M 2 Lo A Bcd4 ) % Cr A BIUEREEAIR.
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Fig. 4  Sensitivity distribution (SSD) curves of heavy metals in maize crops

it SSD gkt & ih 45 R AAUA A A
AT DU I TR 3 95% T 5% 1E 1 % 4 1 I
FAL(HC, ) AP AL (HC, ) (% 8). Foift HC, W
] PR FRE X I 95 9 ALK AR AT F K AT BT R AV 9 B g
J& T AT 2 B, HC o5 Ry X3 ANA 5% FiAE K
R AT B OK ] B A AL Y B 4 A BRI T A R
M AE 2006 4F B B & 61 2 il € B9 REACH
(' Registration,  Evaluation,  Authorization  and
Restriction of Chemicals) 3L | A BF 97 % 52 I 5t
B (HC,) o -3 rh & 4 Jm 19 PR BT S (B 45 2R ]
LBITSEIX 2 FPER B L0 Cd e (L 0 v T 3R
FElBAT 4 9 XU B 26 fE ( GB 15618-2018) , Cd,

As. Pb Al Cr - 3B i (6 24 28 iy T 9 [ AT 1 0

BT AE. S A Bk 1 Cd, As, Pb Al Cr
f FR 55 5 o8 3 1R 0.67 . 771.99 . 40. 85 Al
609. 88 mg-keg~'; FEH 13 Cd, As, Pb Fl Cr [H3F
B MEAE 4> W) & 2.42 ., 8.88 ., 41.41 Fl 27.84
mg-kg ™' FKAEHEH Cd, As, Pb Al Cr FUAHEIX
] (i S A ~ ) 29k 0.6 ~21, 771 ~
14 382 . 40 ~2 428F1609 ~8 607 mg-kg™'. Cd. As
A1 Cr (4 11 B 43 500 2 AT+ S0 e {19 2.2,
19.3 F 4.1 1i%; /K13 Cd, As, Pb Fl Cr (1Y
AHC D] (Il S ~ Bl ) 0 2 ~49 . 8 ~
160, 41 ~1736F127 ~1672 mg-kg ™", H:if Cd Y
I FEE R IRAT I IEE A 6.1 %, HRELR
I FAE I T e (. LR 45 SRR B, 34T 4 FH 1l
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Table 8 Classification of farmland soil health risk values based on logistic model fitting formula and model distribution
A HE)H RN, R? I AL/ mg - kg ™! 5 fH/ mg kg ™!
-99. 494 69
Cd =97.906 97 + 0.998 0.67 20. 83
! I+ (%/87.93074) 2079
-105.979 94
s =104.58524 + . . .
. As ¥ 1+ (/7563136 71) 775 0. 996 771.99 14 381. 82
Ek
-87. 609 32
y =97.412 06 + . . .
Pb y [+ (2/2979. 17258)2 577 0.983 40. 85 2427.36
-96. 089 94
'=99.93705 + . . .
Cr ¥ 1+ (2/3 001,427 87)2767% 0.992 609. 88 8 606. 28
-551. 889 02
=124, 11774 + . 2.42 48.4
ed !’ 1+ (2/0.41933)0 %515 0987 8.47
-1953.5533
As y=1917.970 66 + WETH 0.979 8.88 159. 67
KFG 1 + (x/417 840. 331)
-91.487 41
P =96.43879 . 41. 41 1735.
b ’ a (02310 27544 7 5 0988 735.68
Cr y=152.63097 + - 148. 115,09 0.982 27. 84 1671. 74

1+ (x/1239.273 49) 150502

1) I SRRV (5 B 3 95% 1 5% {EHI R LS4 0 35 1, 95% 15 5% 0 WA 25 B BAT S bR Sh BAT  Kefr Py E’Jﬂmﬁ{ﬁf‘ﬂ%ﬁj—( R

AR AE AT 0

iﬁ%ﬂﬁﬁ‘ﬁéﬁ*ﬁfﬂx [l R BE AR T 4t A - 18
Il FAE, BRAT bR XS ﬁﬂﬁl:ﬂ:ﬁ“ %f}ﬁ p
AT Hﬁ<1€ﬁﬁi&iﬁ%@ﬁ%ﬂ@%ﬁﬁ/ﬁ’>
(GB 15618- 2018)¢ﬁ&lﬁmi&ﬁ?§ﬁ,?§%@ﬁ%
aﬁ{ﬁ ﬁf%*ﬁﬁ%ﬁﬁ’]ﬁfﬁﬁm fE' W*T/EXT‘EF

I G T BR300 R
WL KPS AL )

AT, AR T A o 8 ot e U T
(i TR 2 ) AR S L LS, BT
VOB DR A 7™ , e DLV B0 5 4 - 40 7 4 I
S BR RTACT, TARR 4 AE v 5 4 JR  SE B B
AT

3 it

(D) WFFE X FEARFOKFE L &R 2 S & &
K, 2 B3R Y Cd 2 e B N T S (E
B 4.5 f5F00. 86 f5. M BEEET A, ok +
Herh Cd Ak S Y B ™ B YLK R RE i
ik 54. 62% 5 AKAEH H Cd 58 2= TS YL it
H52.16%. EK T EZHEERITRBEE S T K
TR H.

(2) 5+ HEHE 48 & & =K A, TR AR
H Cd Fl Ph AUA 3. 51% F10. 88% #3t [ 5 £ b 22
SBREFRE, B Cd A Cr AR RN 13, 04% F
4. 35% . T 4 J@ X XA R L2E B B0/ JE BUE
JRUBS: 341 42h F A I KT

(3) FIFHA R U BE 43 A 2 2 4 5 1 i 9 IX
FKAHE Cd, As, Pb Al Cr (4 FRES L UE(H 4 5 R

0.67. 771. 99 40. 85 7HJ'6O9 88 mg* kg

fﬁi%

Cd, As, PB 1 Gy EI’JETFE%/E{E/\ |2 20427 8 88 .

41.41 %n27 84 mg- kg-‘."' 5
B
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