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W E: B WrefeE i E RS AR A DA (Pb) . f6(Cd). EE(As), B8(Cr). BOR(Hg) 5 A E SR & it
FHIE, 2568 e BT R I e s M IE Al . 53k BEWURAE B 16 i AR R RS AEARE A, P A Jek
A AT S (inductively coupled plasma mass spectrometry, ICP-MS)IEREM S FI R 4Bt & &,
NS 5 PR BTN IR A: I E SRS YR, 454 2015—2017 284 fm RABAIH S A 4ids, o
AFE ARG E RN, PR, SR 80 (LR Pb. Cd. As. Cr. Hg KKK 92.5% .
100.0%. 100.0%. 93.8%. 7.5%, H:if Cr HARERN 5.0%. S5RERHAGIT¥E L (P<0.05), MR, FHMTHR
BRI AL A IR TG B E Pe>0.7 VR TE 43 i 2 8 i i T2, 18~50 2 T3k Cr JU 2 280 1t i 71[0.0622 pg/(kg * d),
Py75=0.413 pg/(kg =d)]o AEER . AR 0 ABEAEA P 5 FhEE 48 S0 R W A% & 7 25 B (margin of exposure, MOE)
22 4R {E (margin of safety, MOS)¥ KT 1, Cd ) MOS {E 45 HA G E ek, 18~50 % AR Cr L& MOS
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Pollution characteristics of 5 kinds of heavy metals and dietary exposure risk
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ABSTRACT: Objective To analyze the content characteristics of 5 kinds of heavy metals including lead (Pb),

cadmium (Ca), total arsenic (As), total chromium (Cr), and total mercury (Hg) in Arachis hypogaea L. sold in Anhui

Province, and to establish risk assessment of dietary exposure based on consumption data. Methods A total of 80
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Arachis hypogaea L. samples were collected from 16 cities in Anhui Province. The content of Pb, Ca, As, Cr and Hg
in Arachis hypogaea L. samples were determined using inductively coupled plasma mass spectrometry (ICP-MS).
The Nemerow comprehensive pollution index were applied to evaluate the heavy metal pollution status in Arachis
hypogaea L.. Combined with the consumption survey data on Arachis hypogaea L. consumption of residents in
Anhui Province from 2015 to 2017, to analyze the exposure of various population groups in Anhui Province to
Among the 80
Arachis hypogaea L. samples, the detection rates of Pb, Cd, As, Cr and Hg were 92.5%, 100.0%, 100.0%, 93.8%

heavy metals via Arachis hypogaea L. consumption, and the health effects were evaluated. Results

and 7.5%, respectively. Except for Cr, which had an over-limit rate of 5.0%, all other elements remained within the
acceptable limits. The difference was statistically significant (P<0.05). The single-factor pollution index of
samples collected from Huainan City and Chuzhou City was greater than 0.7. Males aged 18-50 years had the
highest Cr EDI [0.0622 pg/(kg * d), Py75=0.413 pg/(kg * d)]. The margin of exposure (MOE)/margin of safety
(MOS) values of the 5 kinds of heavy metal elements in Arachis hypogaea L. were all greater than 1. The MOS value of
the Cr element from 18-50 aged was lowed than 10, while the MOS values of Cd in were the lowest. Conclusion The
detection rates of 5 kinds of heavy metals in Arachis hypogaea L. in Anhui Province are high, but the over-limit rates are
low. Cr levels exceeds standards in certain localized areas, while Cd pollution indices varied across different sampling

stages. The health risks from heavy metal exposure through Arachis hypogaea L. consumption are determined to be at

acceptably low levels for local residents.

KEY WORDS: heavy metals; Arachis hypogaea L.; dietary of exposure; risk assessment; Anhui
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A TR T RO MR EY 2 —, TELH
B HRE D AR Rl A A SR L, IR TR, qE
WS ZHAE EEN AT AP G EE AR |
Yz BHR . VTR EANMELHERR, (PHE
Ji RRE T FE R (2022) ) HEFF BRI 50~70 g, i1
PR 36T O Mg R

BRI ES R FEORIE T K AR R AR
HW B RN, wAEREEZAMRESE LR, IRy
5 RS R R AP B B A g EEit ARG,
MELA B AR A, A B KM G A 4
&, SXPAKRENE . BFE . MRS, B ™
R G FETE GB 2762—2022 &5 B R L4
WEED SIS e R ) AT NY/T 1067—2006 ( o A R4t
AT AR EHEA ) XA hE 4R R K
FREA A BIVE T ELE, RUEE(Pb)<0.2 mg/kg. Hh(Cd)
<0.5 mg/kg, JTCHLMI(As)<0.2 mg/kg. #(Cr)<1.0 mg/kg.
K (Hg)<0.02 mg/kg.

HAT, XA & b b T 4 R 5 YL 58 R
IMEPEARE KSR BRSO b E S
J& BT A B e TR R AR A A 3 X
Z U K S AT i 4 4550 KSR AT TS ek
S, IR A, R R e R AR AR 7 T RS R R R
I1 o AHIFGEAH P B 5 55 B8 T4 T % (inductively coupled

plasma mass spectrometry, ICP-MS)¥E X AEAEAE i H HE 45 )
JLEK Pb, Cd, As. Cr fil Hg W& i EATIE, i @ed
FEAETRIX 5 RV 42 JR TR 75 YR . SPGB R I E 4
Ja 15 Gl ok A J R 7 A B RRE DS, A A O TR 5 g
ORI € 5 P RO S fF, st s RIKE Ly
filtHE .

1 RS

1.1 #HmERIREEE &

RAEZHAE 16 WM IEARE T, AT AL
BADT 3 AREER, B REERCREREMN 12 h, Bh
FERADT 1 kg, BENHERTAEA: o SRRV WA 55 AR A
VORI (BT RE AT ARG, R
80 1y, LAt 74 (AR L o B BAR, 6 IRFES AT BT
L b, T IR . BEARIE A DL 1.

PRERIEA bR AR BRoe, AifEAAK, L=
TR TN, S0, 67 Tl EeHR et b, F
2~8 °CI-TF o
1.2 RKFISMEE

Z JUF R A U W bR HE W) JFL [GBW(E)082429, ¥k &
10 mg/kg]. TR IR E AT MY T (GBWO0S617, Jit &
¥ 1000 mg/L)(P E TR EHEFRBL); WG RIRA
BV B (GNM-M043583-2013, Fiia¥kE 100 mg/L, [
FA 04 B8 KA F AR A ot ), RIE SR (TR
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B 1 pg/L, 3£ PerkinElmer 23 H]); ASER (LI, 7hIH &k
Bifb2E A R R, B R A o HrAn i 4 5 (GBW 10190,
I BB TR AT BR A D

BT BRI A

Fig.l Distribution of samples from different sources

NexLON 300D Hi J&& # A 45 8 F 1K it 1% 4% (36
PerkinElmer /A ]); ultraCLAVE #8250 1 i (I8 53R AA
ZERHX BRI A BRZA 7)); XPE204 J7 43 22— KV [ My 5 -
LR 2R FEA R 7] ]; Milli-Q 1Q element #B4E /K AL
(2 Millipore 23 #l).

1.3 ##maE

FRIL0.2 g FERL TIRMRAE D, A 3 mLAHIR, FHiF e
FCAZER 440 mL 4K FN 10 mL RSER Y N RHAR PN, ZeEaim
BN . MRS, MAUKEBFEAESE 25 mL,
RAEIFEI, R 748 (S0,

L4 HRNESRERS

A R 5 i T Y A 5 R 28 XU S A 00 )
BoE R 2 o0 F o 0 B AR ME R B R P R GB
5009.268—2016 { & Z L EZEMHE B &P ZITE NN
JE ), RH ICP-MS JE[FEHIE Pb, Cd. As, Cr, Hg 5
FhonE & at, MR mgkg FR.

T FH SR A A W A v 5k T AR S,
T 6 YOPATINE R, FEHLIEE 10%04E o AT A TR b
WS, X 25 BB AR B 5 R A T 52 A
L5 SR
1.5.1 E&B/REHRE

GB 2762—2022 Hixd fE4: i1 Pb A1 Cd 1 B b A
THUE, As. Cr. Hg WHRHEAR L FBFRHE NY/T 1067—2006
CEREA) 1 DEFRFRIET PR, TEILE 1.

1.5.2  FFBREFN

5 FH B PR 105 G i B R A B 25 T e AR B0R 4y
BIXIAEAE R S Rl 428 (075 Y R R T PR, BN FS
PRBOTT LA (D)

C.
pi= —_r 1
s, (H
x1 HEFESGEESAFRERE
Table 1 Standards for heavy metals in Arachis hypogaea L.

i e PR
#H(LA Pb iT) 0.2 GB 2762—2022
L cdit) 0.5 GB 2762—2022
TEHLELA As i) 0.2 NY/T 1067—2006
(L Crit) 1.0 NY/T 1067—2006
(LA He i) 0.02 NY/T 1067—2006

s PRI RO | MT5HHREG COT5HROGER i fekE
A PP EOVRE, mg/kg; S, G R IR % B IR (E, me/kg.
WS R iG RAr BT LA 3(2)

PP+ P
Po= i 21,max (2)

b P NP LRSS Q88 PN TSRTR
i 75 G AR B VI Pyax WETSRICR @ 15 Q4 F0 50
KMH. 2% CHENG %I E 4@ 15 ekl R 5 1%
% Pr<0.7,0.7<P »<1.0, 1.0<P »<2.0, 2.0<P 5 <3.0,
P 5>3.0, AR A5G, kR BRI s
YR R Ts Y,
1.6 HESHIE

AR P B B 2015—2017 444 BB SR BB 37
SRR G I, A B 12N IS, A8 2 B
FEREH AR T A BE B XS, JFR 3 d 24 h RE Rl
2, RS TA X R AREA I Pt . i 18 5 )%
DL AHE 7548 A, AP 3588 A, 4t 3960 A, 18~50 %
20 3066 A, 50~65 F4 2733 N, 65 Z LA 4 1749 A

VG BC AL LAY, A 5T N X R A= (R4 K)
HTH R E T e, RHAEA B S EAES . WOt
wAESA MR R 0.7 3.
1.7 KB EE
1.7.1 JERFRE 4L

55 SRR A SR SAEEREM T Pb, Cd. As. Cr.
Heg B h, RASPEABRT ARG A RO AR
H A0 T TR 1 i & B 5% 1 (estimated daily intake, EDI),
FxX;
BW 3)

K FOREAEM AN HIE 2, o/d, X AT E
&)@ i WY& AL, me/ke; BW M ABEHAEE, kg
1.7.2 WA RS R

I A DR A L 4R I T Al Ui S s IR B
R 72 5143(the Joint FAO/WHO Expert Committee on Food
Additives, JECFA)J& ! 1.2 ng/kg +bw d 1) Pb g2 /K F, ¥

EDV/[ug/(kg - d)]=
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5 AR TR 1 mmHg! ), BRI 1.2 pg/kg = bw = d
fE>F Pb JTEK ¥ 3 M R i T FR 1 (benchmark dose limit,
BMDL); #fi## Cd JTZ W4 H 7T i 32 % A 4t (provisional
tolerable monthly intake, PTMI)>}y 25 pg/kg * bw, M43 H BT i
Z 4 Adit(tolerable daily intake, TDI)H 0.833 pg/kg * bw!'";
JECFA i #F4h, 25 ToHL As TR 5 Rl 3L MER T
FR(95% 1] {#% X ], BMDLgs) K 3 pg/kg * bw « d'”; 7£ 2018
4%, 35 [E PR (U.S. Environmental Protection Agency,
USEPA)#E H A9 4F H AN Cr BRAEA 3 pg/kg ~bw!';
JECFA #i R 28R DI 25 LASN G He X A A i) 43 )8 ]
iiif 52 8% A\ & (provisional tolerable weekly intake, PTWI)}
1 pg/kg « bw, JLE N 4 pg/kg « bw!'",

1 FH 2 B2 FR{H 7% (margin of exposure, MOE )P 12
EHIFEAE A Po I As (R KIS E B JoHL As Btk
B, 68 As S HA 70%00, (AR As N TG
Bl As BIPEMFEFR . MOE=BMDL/EDI, BMDL & Pb FIGHL
As MZEMERIE R IR, EDI AR TR MIEERERE. &
MOE>1, A AR A% MOE< 1, A FEAE— & fil
B, 75T LAKE,

i F 42 48R (margin of safety, MOS)¥: ¥4/ Cd, Hg
M Cr (125 X&), MOS=TDI/EDI, ¥ PTMI, PTWI #3
RAF H ATt 28 Adit TDI, Cd JCZE TDI 24 0.833 pg/kg * bw,
Hg JCE M 0.14 pg/kg * bw. AHr Cr MEUEY, M= Cr
JyE g RPN RS Cr gt TDI K 3 pug/kg * bw. 24
MOS =<1 B}, AHTAEERTRERE . MOS fEK, KUK AL,
1.8 HIEAIE

Z B 5 12 41 41 (World Health Organization, WHO)
S TFARAK TS Y P AG KA ] {5 B G T B iy P2, 35
60 25 AR F 46 B FR (limit of detection, LOD), it N A#:
o ARA 2R CGRAS A B AE T A AR AE o o 4 L A7) /)N
F 60%Ht, A AKHEIE L LOD B—2(1/2 LODYEN
BRUE; MR HRERTET 60%0F, BT AL HdE B
#:H LoD #4X.

K] Excel 2007 1 SPSS 20 # i 4 T 8Udm G 143 -
FP R T IE AR K 38 (Kolmogorov-Smirnov K 56) &,
&I Pb, As. Cr, Hg JUE & A& LS (P<0.05), Cd
TLE T EME ESDM(P=0.20), K HHES P 6 5005
AT itk . Kruskal-Wallis #5568 431 A Al 5 42 )8

TR R ZE R Z (A1 22 5k . K R R AR 3 11 22 5 R
PGB KR IKAE 0=0.05, L) P<0.05 2R G255,

2 HERE5HH

21 REHEEREA=HER

Cr nE S REIE, FHMER 0334 mgkg, HKE Cd,
S 9 0.209 mg/kg, Pb il As 75 447K /T 0.1 mg/kg,
Hg JEZE K FHefi(<0.001 mg/kg). ARICE A H R EFH
Bt L (*=286.882, P<0.05), Cd Fl As JLER =
100.0%, Hg #H%(7.5%) AL, (A 6 ki, 55k Pb 1
Cr BRI 200510 92.5%F1 93.8%. NACEMBIr R LR
WHA G L (F=16.162, P<0.05), B Cr TLZE(BIi%
5.0%)5b, HA 4 MITRBEEERIS . 3k 2.

M2 3 AU, R BA T MR /0 T SR A A AR 2B R
i, AR Cr JTTRBARTEN, BARESAE 7.7% (2/26)F
9.5% (2/21), HBFRFE R AR MA = . Hg JTCREFAEIATT
BURESL R TCA o ANFEERFEARTT AL, IR MY
R Cd JLER (H=13.28, P<0.05)4h, HiAfth 4 NIT R Ry &%
A B EMZER(P>0.05). RATRENFEM T Cd LEF
WaERE, N 0.258 mgkg, FEIRT (&M EP)RER
A Cd TR B #EHRAL, H 0.147 mg/kg.
22 TEPESETEIFE

SR FH DR 115 Y AR 05 M 25 A 15 YL PR BOF AN,
XEAEA S B 42 IR T R 1975 YR TIEAL, 15 B
Fi5de 8 P, i 2UIEHES A Cd (0.42)>Cr (0.29)> Hg
(0.21)>Pb (0.14)>As (0.07)o A [FIRAEIAT By HARPEAN 251
W 2, RATGREMLAFES Cd 15 YR B R
(Pca=0.52) . FER R M T AT, 433 2 (ke
AbF Cr JCER Y BE TS e R ER B V5 YKo R ER A7 AE 1
ByREGL LB P 32 EEV5 Y . Heg As JURIEFTA RS hH4 4k
F Ko Cd JCE 15 et BAE AR FERFE IR A 1k
F# 5 (H=13.29, P<0.05), ANFERFEAT LEET5 0I5 P »
WA B EPE2 7 (P>0.05),

3BT S Tei) SR 1 IX (18 6 A P 1 B 4 D T e R (3R
4), WERG AR T R M AL ERESD P, 20510 0.87.
224, HACRFEIRTI A0 A h T 4 R 5 e R e, b T
LA K

#z2 HEFELRS=IFEN=80)

Table 2 Characteristics of heavy metal contents in Arachis hypogaea L. (n=80)

JLE I/ (mg/kg) I AR G 22/ (mg/kg) (S {EL(4 23 {3z [] )/ (me/kg) Ki®/%  EERER%
Pb ND~0.850 0.0276+0.0342 0.0152 (0.0310, 0.0080) 92.5

cd 0.0160~0.489 0.209+0.106 0.200 (0.269, 0.143) 100.0

As 0.0130~0.267 0.0139+0.0080 0.0114 (0.0169, 0.0089) 100.0

Cr ND~5.470 0.334+0.885 0.0938 (0.136, 0.0738) 93.8 5.0
Hg' ND~0.0090 0.00410.0006 0.0040 (0.0040, 0.0040) 7.5

TE: ND FORAM ;D AA 40 LOD 4% -8 0, TR,
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Table 3 Characteristics of heavy metal contents Arachis hypogaea L. from different sampling stages
- RIS (n=16) PR H(n=26) T (=21) AMETE(n=17)
JLHR
Pb Cd As C Hg" Pb Cd As Cr Hg Pb Cd As Cr Hg Pb Cd As Cr Hg
S 4]
/T gjkﬁ) 0.0745 0.147 0.0124 0.199 0.0040 0.0259 0.258 0.0141 0.342 0.0043 0.0309 0.219 0.0148 0.467 0.0041 0.0551 0.181 0.0140 0.0930 0.0041
mg/kg
/(E'jl‘jﬁ 0.0117 0.162 0.0090 0.0846 0.0040 0.0162 0.249 0.0113 0.112 0.0040 0.0184 0.203 0.0119 0.0941 0.0040 0.0141 0.167 0.0110 0.0742 0.0040
mg/kg
G HH R
h/om/}: 750 100.0 1000 875 - 885 1000 1000 962 7.7 905 1000 100.0 1000 9.5 882 100.0 1000 882 11.8
0
i i i i i i o7 i i . o5 . i i i i i
%
5r 25%~75%
@ 25%~75% (b)°| .
~ 1.5IQRIN RIS
. LSIQRMfGisfE  EEP, EE P, EP EEP EEP, M qijéﬁw g3t
61 — sk AT e tyfH *
o ¥fH * & * SEE
2 * SEHEE -~ B
g EREIEY o 3r *
m 4T * 2
= w
T Fmm e e e o2y *
o~ A6 *
M « hEER X EN .
E 2 -_)K ________________________________________ :l@ 1 -
pis RS Y z X
Ziiiii;{iiiiiiii%ii‘gﬁﬁﬁii%ﬁiiiii{igiiiii i o % ﬁ
O_ixé“* FPESE S = TFS MU - E3H ot ﬂ:ifﬁ L r‘q‘li/?/ /\IM&‘
- — T " WS i
PP ER KA bl MRS w iy Wi e
RFEFRTY RAEEART
7E: 1.5IQR $5 1.5 f%5 U432 6] (1.5xinterquartile range).
2 AL R R TS YR SO AR U5 Y e 5L
Fig.2 Single factor pollution index and Nemerow pollution index for Arachis hypogaea L. heavy metals
*4 TERERTEETESRSREEITFMN
Table 4 Pollution assessment of heavy metals in Arachis hypogaea L. from different cities
‘ B 5 PR EU(P) N N
X I WIS LR 515 P36 8P =) 1YL EER
Pb Cd As Cr Hg
piizld 0.01 0.29 0.13 0.08 0.20 0.25 Yo
=M 0.15 0.53 0.05 0.08 0.20 0.41 Gh
[ 1 M 0.02 0.16 0.06 0.13 0.20 0.19 g
I
LESE] 0.13 0.36 0.05 0.12 0.20 0.30 G
FLpH 0.25 0.38 0.06 0.09 0.22 0.32 G
blide] 0.05 0.47 0.06 0.87 0.20 0.87 ek B
&R 0.24 0.46 0.06 0.11 0.22 0.37 Lh
- H PR 0.18 0.39 0.06 0.13 0.20 0.32 el
i S s
M 0.06 0.37 0.06 2.24 0.20 1.68 B TS Ye
N 0.14 0.34 0.06 0.26 0.25 0.38 Gh
w1l 0.24 0.48 0.05 0.06 0.20 0.39 Gh
IR 0.20 0.42 0.07 0.11 0.20 0.34 ey
s 0.10 0.34 0.09 0.08 0.22 0.29 g
E’jﬁ"—j TN 7
v JEIH 0.19 0.71 0.05 0.06 0.20 0.53 G
gl 0.15 0.55 0.09 0.19 0.20 0.47 Zh
il Bz 0.07 0.46 0.11 0.07 0.20 0.35 By
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23 AHTEEHEBHER

MR 5 "0, [Rl—4Esdlh, BHaEmEAENE R RT
I, B RBEEFR(P<0.05). F—MEAHNRE, HARBL,
IRERAL, TEA T R IR, 18~50 & Bk
T (68.3 kg), AR PR K (12.7 g/d, Po; s5=84.5 g/d). 65
UL R E AR (54.3 k), FEAETH SRR/ (1.89 g/d,
Py;5=30.0 g/d). 50~65 % BYEARE, RIS 105 g/d,
T 50~65 & P A, FRRIH 288k 5 200 g/d, RKHATENE
BIEAERNE =T, MEMIEA TR T BAEE R ).
24 ANERERBNR

LRURZERIEERA 5 FESmEu kiR s R I
P 3. Ttk B AIELERA 5 R SR r R R s Tt

K, Cr ICE R RH[0.0116~0.0622 pg/(kg * )], HKIE: Cd T
2{0.0073~0.0389ug/(kg * d)]. Pb JLZ[0.0009~0.0051 pg/(kg * d)],
As JUE 5 Hg JTUHEAT/KTENR, 18~50 & Pt Cr JrR R
J%5[0.0622 pg/(kg-d), Po; s=0.413 pg/(kg * d)].

25 RBEXEITM

R 45 1 DX A6 A T 4 A O B SFS(E KA 1.7.2 vh
IR, ST AR TR A A B £ 2 R AU
WAL, 5 FOTRLAEAR LN AR 1Y) MOE/MOS fH¥ KT
1, FRIFA B RAC: v 5 4 T 2 58 0T 1 s 7 XU 45
15 o 30 2 ABE Cd 19 MOE {H#87E 10 IR, %W Cd %
Hofh ot 2 A6 A IR B 0 % 58 KUK B 5 o IBAh, 18~50 2/ AR
Cr T S R&mN MOS [HW/KT 10, W3 6.

R5 TREREMANABFREHEEERL
Table 5 Consumption of Arachis hypogaea L. in different gender and age groups

AEIE PE5) N ¢ AT kg FXE/(g/d) Pos/(g/d) Poy.s/(g/d) B RAE/(g/d)
5 1365 68.3 12.70 53.4 84.5 180
18~50 %
© 1701 58.6 7.35 50.0 60.0 180
B 1284 65.1 6.72 50.0 50.0 105
50~65 %
kg 1449 58.3 3.39 30.0 40.0 200
5 939 60.7 423 40.0 50.0 150
>65 %
© 810 543 1.89 10.8 30.0 100
(a) 0,08+ [ 18~50% Bk (b) [ 18~50% Bk
= ' [ 18~50% Ltk = 05k [ 18~50% 4k
. [0 50~65% F " ' [ 50~65% Pk
< 0.06f [ 50~65% 1tk < o4l [ 50~65% 4tk
2 B 652 Pk 2" B >65% itk
i I >65% &tk i 03l [ >65% 4tk
BE 0.04} B
= =
{\@ -i 02+
§ 0.02 AN
« & 0.1+
Ry I
H- Iﬁm-ﬁ— i e S ‘]HE 0 Fﬁﬂ-ﬁﬁ -
0 Pb Cd As Cr Hg Pb Cd As Cr Hg
JLH JLH

3 RFEMER ., AT A E SR R

Fig.3 Exposure levels of heavy metals through Arachis hypogaea L. consumption among residents of different genders and ages

*6 TRMA. FRABEETEESRERRENG

Table 6 Dietary exposure risk of heavy metals in Arachis hypogaea L. among populations of different genders and ages

Pb Cd As Cr Hg
2H 51

MOE, MOE, MOS, MOS, MOE, MOE, MOS, MOS, MOS, MOS,
1850 % 2 236.2 35.5 21.4 3.2 1159.6 174.4 48.3 7.3 181.7 27.3
i@ 350.5 429 31.8 3.9 1721.2 210.8 71.6 8.8 269.7 33.0
3 426.0 57.2 38.6 5.2 2091.9 281.0 87.1 11.7 327.8 44.0

50~65 %
& 755.8 64.1 68.5 5.8 3711.2 314.6 154.4 13.1 581.5 493
65 ! 630.1 53.4 57.1 4.8 3093.7 262.0 128.8 10.9 484.7 41.1

>

© 1261.2 79.6 114.4 7.2 6192.5 390.6 257.7 16.3 970.3 61.2

I MOE,, MOS, Xﬂ'"‘[qug%ﬁgﬁ; MOE,, MOS, XL Po s Al%jﬁﬁ%ﬂﬁ AR,
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AR LA A AL S FE 4R ((Pb. Cd. As.
Cr. Hg)M & b RRIE S A BRI £ 58 88 KRS iE AT o0 b o 25
PR, 80 (A6 RE S 4 A A i, (HRE AR
BIG, Y Cr JCZE I 5.0%BFr RGO, 2ERE LA AE
R A Bl AR v, IR & IR 5 YL Il DAL T T 45 L
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