Mit#E IHRETKBENENESREEFTRERRARITHR

i ® ) iV 9 Y A A Y a9
fit e LIS PR

#AG EEET R A HESE BEHK & 9 Saad
QEARFERELFHOESUNEBEETERARQUF L OHEHTRAEFRK,.ILHF BEE 210018;
S EMERETIEAESFLAEEEALBE, PERPRER LEFFEH LS BEE 210008;
EMTEARESRNR, IMF  EX 214203)

BE AN EMELR SR T PR AR 4 M B IR A ST 16 5 4 393 SRR R - R £ 05
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Heavy metals accumulation characteristics and health risk assessment of rice grain produced in Jiangsu area HAO
Shefeng' , REN Jinghua'®, FAN Jian*, XU Weiwei', LTAO Qilin', HUA Ming"', LU Yizun®. (1.Technology
Innovation Center for Ecological Monitoring & Restoration Project on Land (Arable), Ministry of Natural
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Environment and Pollution Remediation , Institute of Soil Science ,Chinese Academyv of Sciences sNanjing Jiangsu
210C08;3.Natural Resources and Planning Bureau of Yixing .Yizing Jiangsu 214203)

Abstract: 393 rice grain samples and corresponding rhizosphere soil samples were collected from 16 towns of
Jiangsu area to assess the health risk of eating rice grain produced in heavy metal polluted soil. The contents and
enrichment characteristic of As,Cd.Cr, Hg and Pb in rice grain and soil samples were analyzed. The single factor
pollution index was used to analyze the pollution character of rice grain and hazard quotient (FHQ) was calculated to
assess potential human health risk. Results showed that bioaccumulation factor of Cd was higher than those of other
elements,suggesting the strong mobility in soil and transfer from soil to rice. Concentrations of Cd in some rice
samples exceeded “National food safety standard: limits of pollutants in food” (GB 2762-2017). Among the studied
heavy metals,the HQ of Cd was predominant risk factor for human and higher than 1.0. The HQ of Cd for rice from
uncontaminated-slightly contaminated soil was below 1 for all resident. The HQ of Cd for rice produced from mild
contaminated soil was above 1 for male of >>2-18 years old and causing ceratin health risk, The HQ of Cd for rice
grain produced from moderately-heavily contaminated soil was above 1 for all resident and causing higher health risk.
The highest HQ could reach to 6.32 indicating heavy health risk to the local residents via consumption of rice grains.
The health risk for children was higher than adults.

Keywords: heavy metal; rice grain; hazard quotient; health risk assessment
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ERETLERAFRBEENGY. LIAO FV EH,
E R EIRT AN L E P/ Cd d 2004 £
0.15~0.40 mg/kg¥ fin | 2012 £ 4 0.53 ~5.92
mg/kg, 5 H2E &,

KRS LAY Cd.Cr.Pb.As F1 Hg & &
BRAARKEE, KBHWELSLRHRAREDERZR
Y, BILENRERER . A KEZ Cd S
THEKRET Cd B ERESY IR KKE HRTY
ZHMNEHKBIFRBFEAREER Cd Bic1E
B NEFIRETHEERARK 354 38
ARE S B AR B 3 BOK AR R L KRB R Cd
F Pb MHBARE S FI3L 61.8% 1 14.7% ., BEEREA
BRBEAELBHBRIZRR.XAUEBARKAEE
MR X EREREKNEREER", s
X Cd BRARBHFEMTREEUTERKANE. L
BEPRE, ez Rk enEE", IRE —&
MRNERBNTERESIFERITFRIE, HEERE
NEENERER ARE TR, BN EAREE
HHBRKESEREXABEE ZRMGXEN,

AR RETHE TN 16 % 4 393 K7
KRB RS PR K BRI R L E SR
SARE., B ERREABMNELENEAE
MEREREER TN EAARESBERHER
FE 7K R A A R KU 5 O 75 e o 1 R (R 22 K HE

1 #R5HE

1.1 HRE®AL

WX AL T VLH 4 70 5 X, B db e 3 = X
& SEREESSEN 15.7 C), E R (F
IRRWE 1158 mm), KM%, LIBRAEEL
HOEEAAERE KELT B4EE, WERKER
HEEWRESL, FEREEH A KBRNE.
BEFBLE AREXEZHFMNNBREZRAURT
A A E BT AT AR, —RIERLW
WEFRABMEZ R, BE - ENHFREX.

1.2 #&ei%

KX BE BT MEYEL, ERRBES
Pedth Bl B R A AL T 2017 4 10 A KFRUWCEI
MHFTRE, EBMRELERKYS — S R
BYRERE SR A AR R " REL 1.0 kg KR AL
BARRMGE, FLFHARRERERERELETAH
2, IR B AR R PR £ 393 4. KEH
L2 B L X T ) TG R B R K R AR R 4%
FRETBESN. BELTZ2AAKAXN TR 20 HE
e HIBRE PRSP R A FEHERR, EAK

< 218 o

R L E T,
1.3 H B

SR AR 4 pH LI E AT 13K L R
1.0mL: 2.5 g™, +HEEGRAEHADHERE
PLBEE 3 200 H, 2K EMRE INOREUSE, U
THRRBE A B8R — S M B R, F§ SOLAAR-
M6 B 8 40 R T % 043 O 6 B 3 (32 B Thermo)
WisE Cd.Pb & &, il PW2440 B X BR800
(XRD)#: (fi7 22 Philips)illl i Cr )& &,k AFS-
820 MR FHRMEIHEITME As.Hg W& &, KT
FRL A HNO, /H, O, (R 1 : DD IEMR,. KA
Thermal-Elemental X7 &l g1 R &4 B TR R
(FZE Thermo) Ml EH MW P Cd.Pb.Cr & &.As.,
Hg [F#ER A AFS-820 BUEFRIEE TR . K
THRIESTTE RO EE. EHGHEBRIRPMA
EREMBE R HEY R GSS-18(+ 1) .GSB-22(k
KO FEAT BB W, BT AR v R A X R 22 B R
—10%~10% , Ut B S8 45 RA T 5.
14 £ BEREFHF &
1.4.1 KBHRMEEDPESBEFTRTEN

RTH—FHBEKERAM LR ESRBE S
R CRABRAFIBERERENES BTG KT #
A AKX R (D 1,

P=C/S (D

XH.P AELSENEFRFHEREE.CAESRW
SR EEKRE, mg/kg; S NEEBHNIENHIFER
fH,mg/kg.

KEHATELRIFN S E(ERL2HE
R EHFHERYHRE)(GB 2762—2017) , K
Cd.As #1 Pb FR{E# % 0.2 mg/kg, Hg.Cr BIFR{E S
$50.02.1.0 mg/kg, TRIEMSE(LEARER
EXRARLESLEAKEREGE GLT))(GB
15618—2018) , - 1 45 T & & J& 1T 5 #E IR E WL
Rl BELRBRITHHRHER . P<T REFE, 1<
P<2 HRMWMBER, 2<P<3ABREFHEY, 3PS
hREBE, P> REERR., M RESNERE
ENESBEL, NRENESBEEFHLEEHK
B I KA (P ) VARG 5 JAR DL

£1 1BIEBESEIMTERE

Table 1 The standard limit of heavy metal in soil

mg/kg

F4m pH<55 6.52pH>5.5  7.52pH>6.5 pH>7.5
Cd 0.3 0.3 0.3 0.6
Hg 0.5 0.5 0.6 1.0
As 30 30 25 20
Pb 70 90 120 170
Cr 150 150 200 250




.42 KBWNESRERZE

KBHEPHNESBEY ARNEERESES
BHBARAEX IEMRXERE D EHAKEWN
HFANENWESRE . FSHNELBRNBRES
E kAT L8 AT BR XUR: . Cd.Hg.Pb 1 As (/&
BREETELLQ),Cr EBARTERRGB).

DIR=CXDXT/B (2

IR=C¢ XD (3)

KX¥:DIR A FREAKBHETENESLBRE

Bopg/ke;D HARBHRAERE, o/d; T HBEIT

BNE,d;B B ABMEYEE  keg; IR WESE

B Cr i HBAR, pg/d;Co, HAKREHRFR A Cr B R
BE mg/ke.

FrEESRBRIUENERERE.CIEEA
REB, LN DIRw: He BB RAERBEE, CH
DIRy;Pb M As BB HBRBZEE .5 HidH DIRs,,
M DIR . ;Cr ZHEBEBAE.IEN IR, .

B AR 4 5 R [ 4R 88 Bt B AR AR B9 24k
BERAKEHRHEHZEAR . HELBENEEREX
Bt A RME, R, o E R A AR B H AR AR
BERBZE. BNMABABRFEERENTYEE
PSP EERERS#ERRAAERSE
2002 BESERTEARIIMCFAR
REFSEBRRAAEREZ=—-"2002 FRIEK
BSEFRREY B ERATES R 20 MEFIF R,
HEZE 2,

%2 BRABRKEREABRENLEE

Table 2 Body weights and rice consumption of
different subpopulations

a4 ke ol =

e W E /g IR
B g B g
>2~4 14,06 13.48 116.8 115.3
>4~~7 18.20 17.61 154.9 137.5
>7~11 25.98 25.12 199.0 182.8
>11~14 36.22 36.39 229.5 205.5
>14~18 50.58 47,81 266.1 207.5
>18~30 62.52 52.85 266.5 224.9
>30~~45 64.42 55,73 272.8 240.2
>45~60 62.71 56.58 271.5 235.2
>60~70 60.48 53.51 236.2 209.4
>70 57.33 49,80 222.7 192.7

1.4.3  JKFEHPRLER A WY SR XU TR AN

Fi AU 18 P BT 5T X K 3tb fE R AT B A KHS
FPRL™ A B R UK , Cd Hg JPb Fil As {2 R XK 48
HotE WK (), Cr AR R IEBOITRE IR G

HQ=DIR/PTWI (4)
HQ=IR/UL (5)

£5

BiEE IHFRETABIFNESCREERERERNR TN

KH:HQ WEEEEBWBRENEIEEPTWI AE
SRWAITZRER, pg/keg; UL 9 Cr B AT T 25
BEAR . pg/d,

SERRERMAESELYRELERERS
(JECFA ) SHE.CIMWANMZRZER N 25
pg/kg, R BAHLH(WHO MBS ERE R
HAFAOBKEHE He AT WM ZREE 5.0
vg/kg. Pb.As WHA M ZZFEE S A 4.3
ug/kg,Cr WA Z & mBEA RN 500 pg/d. &
HQ<C1,3R B i R % B PEAr B9 A B 3 A f8 32 AL B
#HHQ>1, RAFE - WEREY, B HQ #X,
i R XU
1.5 #HELAHSL 54

K P PASW Statistics 18.0 B4 17 HIE 5 i1
4341 .35 F Sigma Plot 11.0 4 #ET4HE .

2 #£R5itip

21 KEBBEARGLPELES Wi
KFBFFRLH 5 THE £ 8 (Cd.Pb.Hg.Cr, As),
WL ESRER pH R R M5 E 3.8 4.
aLULE K RE#RLF Cd.Pb.Hg.Cr.As [T BB
FH{E 4> B A 0.258.0.101,0.004,0.499,0.130
mg/kg, K F& R Br £ & W 43 5 24 1,170, 65. 800,
0.180.72.200,10,500 mg/kg, AT hK R A4 K
REtHESREEERME . XL TAHRKEE
ZE [T YRR B R H BT P K RS B0 8 R XURE: , A ik
RN EERREUABIRTERNESBERIF S
X, BCdo, HWELEHMKT GB 2762—2017
F1 GB 15618—2018 MIAREFRIE .
®3 KBERTESERSRESIT

Table 3 Statistic of heavy metals mass concentration
in rice grains

Fit= Cd Pb Hg Cr As
E/AME/(mg « kg™!)  0.010 0.061 0.002 9.150 C.047
BAR{E/(mg « kg™!)  2.660 0.660 0.025 2.660 0.270
FEHM{E/(mg kg™ 0.258 0.101 0.004 0.499 0.130
FR#ER/(mg+ kg™!)  0.347 0.068 0.002 0.388 0.037

TEEE/Y 134.2  66.6 45.1 77.7  28.2

T4 KERERIWESBREREN pHEHH"
Table 4 Statistic of the pH and heavy metals mass
concentrations in the rhizosphere soil of rice

giit 8 Cd Pb Hg Cr As pH
B/NME 0.110 26.700 0.070 44,100 3.680 4.68
BRI 15,300 629.000 ©.900 114.000 72.400 8.02
F 1.170 65.800 0.180 72.200 10.500 5.72
R 1.870 64.000 0.090 11.000 7.500 0.56

TEEM/Y 1596 974 484 15.2 711 9.8

FVSHMEESRNERE M CESE IREER AR
mg/kg.
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KEHHPEELENERZHTE 28.2% ~
134.2% HE/F R Cd>Cr>Pb>Hg>As, B R & H
R THAMEYERBE, TR RECE RN # 4
DHRERFBIGAERZR<I0UM IBEER,
10%~90% HHELF, >0% M hEEEFR,
MR ISTUEN, HREAKREHFAF Cr.Pb.Hg
As BFHELTR , MCIBTEELR.

22 KBHHLFTELBETEAHTHER

BERETRBABA L EFRKESENE
HEEEESENTRAEIBRERIEDIEAN
HHER. TRXABEEELENEERBALE
5. Cd.Pb.Hg.Cr.As WEE X T WAENFH
0.299.0.002.0.028.0.007.0.014, EERE T MR ZE 55
Rk Cd>Heg>As>Cr>Pb. HRAZEUS RHL, &
e M TRIOTEE Cd.Zn Ni 3TESE,HR
KRB oEBRIKEHFES. Cd 22— FHEITERY
HELBILE . A2 REFELE-REVEKE ST
BHRRLEFCIAERBATEERBE. B
HCIBEEANED . B AKFHR+ Cd @iRRE
#hn, BT %P Pb.Hg, As fl Cr IE % M4 4T 48
B KERAM X LEESRNRIEIESHHE
A BRI /E ™ Ik Pb.Hg. As.Cr ZE/K
FRPEEERK. KEFRET He EERZHH R
@ F As.Cr.Pb, ATRES KA H He #KRE RIS A K
NEEE X, UERFEHRIEL KRS Hg BB K =
K EYREEEH-TEERE>S,

£5 ABENESCENESEZRSIT

Table 5 Statistic of bioaccumulation factors of heavy
metals in rice grains

St Cd Pb Hg Cr As

B/ME 0.020  0.001 0004 0002  0.002
BAH 1.430  0.005  0.156 0,041 0,041
g {E 0.299 0,002  0.028  0.007  0.014
e 0.224  0.001  0.013  0.006  0.006

KAGH A E o BT R A2 E N

HRX T E " HK KB ARESBHE
WrELEHREe., B L - MELRNWERT
15 Ye e O WEHEFF 8 Cd> As>Pb>Cr>Hg, Cd
MEBEF B ERE K, R 0.05~10.30, FHE R
1.2, REHTRBEEFRERKHEYE. KBHATH
Hg As A FREERERMELE,.Cr RABRERE
B PO ALTFRETERR, LR, HREX
TP CAMTBERBERR, HXKAPb S Cr,Hg M
As R B EHST R, RBRPWEI XTI 35
MEBFERAFERHATH Po.Cd SR #1THH5E, &
A=A T Pb.Cd F 1 5B 435 50.093,
0.069 mg/keg, H B B & F it ™ &4 (Pb.Cd £
BBk 45 0.044.,0.036 mg/kg) . ABFFTX K
Fk b Pb.Cd FH R B E 2314 0.101,0.258
mg/kg. BmTHEHE. MAXETIHRAOEE
X2z — EKEHEEKZ—, Xz X WA
FABHNEAZSERTEMEFEEMNEX, T
AR FHB 1T X °T Re A7 7E 75 4o KU A9 - e E A7 6 3k
BEHMEE.

%6 AEFETESELETSRIEN

2.3

Table 6 The single factor pollution index of heavy metals
in rice grains

it Cd Ph Hg Cr As
Be/ME 0.05 0.31 0.08 0.15 0.24
RAXE 10.30 3.30 1.25 2.66 1.35
S 3ME 1.29 0.51 0.23 0.50 0.65
TR 1.73 0.34 0.10 0.39 0.18

24 KFEHBEELBERNETFR

241 FRKEHELREAE

MERTUTR, AN KHESRNEREGY
BUBMEBRSTER.>2~1 ZIILELERTSE
HRFER . BRCASN R ESRBNREEDMRTHA
i ZREERBEFRAR, FHCIR EE RN BRY

#7 BEFRAEMN DIRcosoDIRpor «DiRvg7 DIR aey JAc FHE

Table 7 Average value of DIR oz s DIRpy1 s DIR ugr » DIR ooy and TR, for different subpopulations
s DIRc/Gug ke ') DIRpoi/(pgke™) DIRvugr/(pg-ke™) DIRan/(pg-ke™)  IRcea/Cug-d™D)
F i itk B g B g B g BE o

>2~4 64.29 £6.20 0.84 0.86 0.23 0.24 1.08 111 58.28  72.06
>4~7 65.88 60,43 0.86 0.79 0.24 0.22 1.11 1.02 77.30 85.94
>7~11 59.29 56.32 0.77 0.74 0.21 0.20 1.00 0.95 99.30 114.2%
>11~14 49.04 43,71 0.64 0.57 0.18 0.16 0.82 0.73 114.52 128.44
>14~18 40,72 33.59 0.53 0.44 0.15 0.12 0.68 0.56 132.78 129.69
>18~30 33.04 32.94 0.43 0.43 0.12 0.12 0.56 0.55 133.18 140.56
=>30~145 32.75 33.36 0.43 0.44 0.12 0.12 0.55 0.56 136.03 150.13
>45~860 33.51 32.17 0.44 0.42 0.12 0.12 0.56 0.54 135.48 147.00
>60~70 30.23 30.29 0.39 0.40 0.11 0.11 0.51 0.51 117.86 130.88
>70 30.07 29.95 0.39 0.39 0.11 0.11 0.51 0.50 111,13 120,44
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WHEF, NEMNEE, R XBEMN DIRG, N
30.07~65.88 pg/kg, 2t ) DIRcaso 27 29.95 ~
66.20 pg/kg, WL T 25 pg/kg; NMEREW EE,
>2~14 ZRFRBERBEABEN DIR cop HY B H .
2000 42 EHARBREFAREGRRW. LEEF
DIRcsso M 22.6 pg/kg, REF " HABTILHAR
KCAEBREEECRBEMS EAREREFHER
RAVEHFEK T ™ A 18 DIR co50 N 4.50 pg/kg. HE
MaE . AHRPELEXBHORANCIEBRER T
ER B R S b

R HE— I AR Cd V5 3 X 888 +3E A =k RS
R ABNERNE . B TERALTELAEEE
Cd /53 + T K FEHT LAY DIR cono » R WK 8.
WER. LB R A DIR. N 8.45~18.68
pg/kg AT 25 pg/keg, EHZ K BKEELZESHK;
R Cd 54 - BEAY DIRG. H 11,08 ~ 24, 48
pe/kg, BABTAMZREZER HE>2~11 % A
FER) DIR (4so C &M T 20 pg/ke, M H>2~4 #
WEM DIR 45 B AT IA 24.48 pg/kg, LT T2
FRE;BE Cd B LA DIR s A 19.53 ~
43.18 pg/kg,>2~~18 ¥ B ABFH) DIR 4 B &
25 peg/ke; PEMEE Cd 58 M DIR .oy

WiLEE IHRTABHAELEEENTIRERNBITEMN

4y 31K 38.71~85.57.71.51~158.07 pg/kg, W& F
TiZRER REEAN]HZREEEN 6 FLUL,
2.4.2 FEERBII AR X

HTF KGR H Pb.Hg, As.Cr.Cd FHRE
WE, HESRE-EL RN HIR AN HQ,. & 1N
X9, HROFALIES, PR X =RKBIFRH 5
MELEMN HQ HF A Cd>As>Cr>Pb>Hg,
As.Cr.Pb #1 Hg B9 HQ ¥/NT 1, Ui B R W A fAcfi
AR, T Cd K HQ 4 1.20~2.65, R HE—F
) XU

BB A RIS G 3 KRR R
Cd B8 &R NE 1, £ REXW, aH LD R
MR Cd ISR LA KIEA HQ /NT 1,3 Adk
FEREERAR;>2~18 2 BHABESHRE Cd
BRTBRPKREN HQ>1, 27— E XK ;
BERARERER CAdls BT KA AR
BMHQWBET 1, HbEEERLHEN HQ &5
A3k 6.32, % AT R A B AR KR . A E
B EHEAMO HQ R T B RCHEMN HQ
BEEESHERAE>S4~7.>2~4 PEBRE, HQ
EMESHAAESTOL FRE , BEXNBERD.

F8 AR CABRTHERFABIFHRIT BHREAZEN DIRcus
Tzble 8 DIRcysp of different subpopulations via milled rice planted in soils with different Cd pollution degree
re/kg
B T4 BB BREEYR SR EEER
' B4 pegid 54 i Bk b B pegc i i
>2~4 _18.14 18.68 23.7§ 24,48 41,93 43,18 83.11 85.57 15373_ 158,07
>4~7 18.58 17.05 24,36 22,35 42,95 39,41 85.15 78.11 157.29 144,39
>7~11 16.73 15,89 21.92 20,83 38.66 36.73 76.63 72.80 141.56 134.49
>11~14 13.84 12.33 18.14 16.16 31.98 28.51 63.39 56.50 117.10 104.36
>14~18 11.49 9.48 15.06 12.42 26.56 21.91 52,63 43.42 97.23 80.21
>18~30 9.32 9.29 12.22 12,18 21.55 21,48 42,71 42,57 78.50 78.64
>30~45 9.24 9.41 12.11 12.34 21.36 21.76 42.33 43.12 78.20 75.65
>45~60 9,45 9.08 12.38 11.90 21.85 20.98 43.31 41.58 80.01 76.81
>60~70 8.53 8.55 11.18 11.20 19.71 19.75 39.07 36.15 72.18 72.32
>70 8.48 8.45 11.12 11.08 19.61 19.53 38.86 38.71 71.79 71.51
x9 B-EEEBRXBARABRN HQ
Tabie 9 Single heavy metal HQ of different subpopulations
B Cd Pb Hg As N Cr
FiE g B pigica B /g B otk B pegid
>2~4 2.57 2.65 0.21 0,22 0,05 0.05 0.36 0.37 0.12 0.14
>4~7 2.64 2.42 .22 0.20 0.05 0.04 0.37 0.34 0.16 0.17
>7~11 2.37 2.25 0.19 0.18 0.04 0.04 0.33 0.32 0.20 0.23
>11~14 1.96 1.75 0.16 0.14 0.04 0.03 0.28 0.25 0.23 0.26
>14~18 1.63 1.34 0.13 0.11 0.03 0.02 .23 0.19 0.27 0.26
>18~30 1.32 1.32 0.11 0.11 0.02 0.02 0.19 0.18 0.27 0.28
>30~45 1.31 1.33 0.11 0.11 0.02 6.02 0.18 0.18 0.27 0.30
>45~60 .34 1.29 0.11 0.11 0.02 0.02 0.19 0.18 0.27 0.29
>60~76 1.21 1.21 0.10 0.10 0.02 0.02 0.17 .17 0.24 0.26
=>70 1.20 1.20 0.10 0.10 0.02 0.02 0.17 C.17 0.22 0.24
o 221 -
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Fig.1 HQ of different subpopulations

MRS E R L& IREE AR R KB KT J i A8,
AEATHILERCFENERELRR, BAMEENKRE
FRHRER S, A AFFER G, (R E A Ky
KOENAEENELRESREE MM, Hik3)
ZEUR, BREER SR HbE TR

FREEAKBN CdRBERNE. BRTANEFE
EHABHFN CGIATE. AFENEREB LI R,
hiaE T T 2 AR A BRI OLE . MASAYU-
KIZPWEBEEHARER 40 FER CIBEAET
ALAE B A KR X E R AE 5 S L3 Cd
BRXERK CdHEAEHR&EE R 360 pg/kg M &
#| 60 pg/kg, AW . BTMERBRERU LTRERE
ELEAE BRI ELR. EERERER
ABERE T, 26 RN SR 75 B g W i 16 B VA 38 M H b
& Fl P .

3 #® i

(1) IR AKREFHH Cd.Pb.Hg.Cr.As F
B R E /54 0.258.0.101,0.004,0.499,0.130
mg/kg, M Cd A BT GB 2762—2017
ERE,Cd yREEFTR  BRBEERR, i
ATHELBANTEEREE.

(2) 5 WE L B#E T KBITREAN AEER
B4t B U LB & Cd> As>Cr>Pb>Hg, Xt F A
FAEREBERARTE As.Cr.He MIPb W RBE
BRTAINZREENRRBEAR  HQ BT 1,3
Lhh R RBERAELW,

(3) BRAXERMEBEM Cd B EHKE
M HQ /M LA ARER"EEmH;EARE
CdBREFI=AKTE. AL >18 FlEAFTE#
M, {H B X >2~18 & B AR 4E — WK ;
KRB EREE Cd 55 L ER KBS
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