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Monitoring of Lead and Cadmium Contents of Vegetables in Korea
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Min-A Kim, Hyo Jung Lee, Sang Min Lee, and Tae Youg Cho
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(Received September 24, 2010/Revised October 7, 2010/Accepted November 8, 2010)

ABSTRACT - This research was carried out as a survey on the contents of Lead (Pb) and Cadmium (Cd) in 5 type
agricultural products unestablished safety guideline in Korea. The average levels of Pb: onion 0.010 mg/kg, cucumber
0.018 mg/kg, garlic 0.012 mg/kg, green pepper 0.027 mg/kg, sesame 0.029 mg/kg. The average levels of Cd: onion
0.006 mg/kg, cucumber 0.002 mg/kg, garlic 0.008 mg/kg, green pepper 0.011 mg/kg, sesame 0.024 mg/kg. The present
result of this study showed that Pb and Cd contents in the whole samples were less than the maximum residual levels
of the codex standard. The levels of exposure assessment for Pb and Cd by intake from vegetables and sesame were
merely at 1.3 x 10*(mean) ~5.1 x 107%(95" percentiles) ug/kg bw/day for Pb, 7.5 x 10~ (mean)~3.6 x 10*(95"
percentiles) pg/kg bw/day for Cd. The data from this research will be valuable source for database construction for sci-
ence-based safety control and management for the trace metal contamination in food including agricultural products.
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7YE 2 Qlar B3 AjARv AARY Ay, wHEY] B4
A} HBo) 7R Rojng oA FAX A Auje
T2 A AA RG] o]Fo] Lol o]of we}
AHE QB BEE o8 FAT NS 2 LHEZ
A= FAlolth. FAO/WHO &

e
3
o tigh A7 e Zstst
F2 Z 717 214 3](The Joint FAO/WHO Codex Alimentarius
Commission)*}*1= UNEP(United Nation Environment Pro-
gramme)l] 2J3 HHE GEMS (Global Environment Monitoring
System)&] 2 #¢l FAO/WHO 35 2Z909EZ2 ZUEHH
AR FRE =9 HE F IS S

2ol 3t RUEH AHE L9 EHY 7E8A vty et
9lem, FAO/WHO (Food and Agriculture Organization
of the United Nations/World Health Organization)$} ¥]=}<]
FDA (Food and Drug Administration) ¥ EPA (Environmental
Protection Agency) 5-olA =4l 2F #4 5 LHYEHe
8A3 7)ES Assta AT
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15 RS Slal FAE, S 5 OoR AF
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H SES JIeeze AE, 4% 5o g /1844, 4
F2v) A9 ook, A7) BE 99l F FR ol
& FEE 7€ v, @ 10F35eE $gE0 e w1
E F5 71 i A%t E s Aoz g
€ sl 8% 2YHPE FI8 JE - #4E 4%

AL ATHO. 2 F o FEMH A L 20000 0] Be] FFS:
2F 347188 JI=F 02mgkg 182 AR IS
on, 200630l AAF F 35 7€ 73L& ¢ 03
mg/kg ©138}, FF=E 0.2 mgkg ol 8HAFH Al A2006-55
IH)E ARSI than] FAE 1050, S5, UF,
2, ZA, 0, i, AFA, 7, 3 giste g3 7}
=E9 S8718S AR FH A A2006-623)3 F
gt ok 20073 == A9 & 02mgkg ©l3}, FF
=F 02mgkg ©l3tE F4& AH(AFHIA #2007-71
F)dhe 3, FERFAER, AR A7) 2 0k
AT 5ol g8l AEe U FF45 eddY Ak 1
] olFoA L o, HFAYG F YEXNDAE A3}
it oz SEjuetell A AatE e 2Ry A& §
& 9go] wi$ A3 kA FHrioME AAFTE
4 3] -8 FHPTWI, Provisional tolerable weekly intake)oll
tlgt o n)9- yrol QP AR FriH Ut

B

(-
[0
¢

m o kiR
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ol
A7ole WA 105202 BRH e e
& 710 tie $4E Awose HUE 98 2 9
oA than] 2R ok ek, 2F, 20,
& 7127 49 71EAR A 99 ol
W, ISR gFe 2Ase] 234 o9uHE
setstazt st
WE L FY

NS

FUlA FEHE FAR F /1% F40) 445 9
A ke thanl BAE Poh, o), vhs, F2, B S
Fe UoE A7, 38, 34, 4%, A9, A9, 4%,
29 2 AFALG o) BIE FHOE HITANYH 5
g SNRE FHOE 783 AAE PSR A
2ARE 249 YENS THT ANE A5kl 4FB

F3lg L, AA 7Y F2 54FE 99 Aolof| o]FoiH
o} ¥ 917, 20] 757, vkE 657, T2F 607, 2
874 S FYUste dAFE AEE Y TH(Table 1).

- UE

B8 Ade2E RAlFEE 58] 60% E A (Junse,
Japan)# 30% FHAH3lA R (Junsei, Japan)E ARS-SIE L 4
ol AHEHE BE B 33 F/RFE AT RE
A EAE 10% Fi 2407 JA £ 33 FHSFE 7]
2314 Mo ARSI ICP-MS 242 913 25 ¢, 7}
TES FFN 1000 pg/kg (Accustandard, USAYE &3}
o] 0.5% ZAitol 3Aste AR

A=e] HHY

AFE FAELS JETA BAE W 25 AR
ute} B2 7Ro] AAG F FAE] JRFE EHst
& 7)(HR 2067, Philips, Netherlands)2 -2 3}sle] A&
B AMESHAL, ZEo A 8]0 Fol AWEFE(-20°C
ojghell B F HeoA st ARgst. FEEF
o] B& AAA U4y}, 20], viE, FiaFe oF 28, AT
gro] w2 Al <F 0.5gS microwaved teflon vesseloll
Falar "Aak 7 mLe I3 ES 2 mLE WAl Microwave
(ETHOS PLUS, Milestone, Italy)S ©]&€-3t9 E3slstdch.
Big Agede Aie BF AT 0.5% AT
2 oF su7} HA) 3435t Ao A8 Tl Microwave
¥ 24L& Table 29} 2t

ICP-MSo] 2jt e, FI=R Bl 5%
NEFR FVE F FIE ARALNBINE 25

27 ICP-AES%} ICP-MS %3¥ AAS-GraphiteE #A] 3}

Table 2. The condition of microwave digestion

Time Max.
o,
Sample Step  Temp.(°C) (min) power (W)
onion, cucumber, 1 0~120 5
garlic, green pepper, 2 120~200 5 1000
and sesame 3 200 200

M taken 30 min for sesame

A AEFE AA ARYE F sYLE AFTH w2t A

Table 1. The collection of agricultural products classified by the place of origin

Place of origin

Classification
Gyeonggi Gyungnam Gyungbuk Chungnam Chungbuk Jeunnam

No. of 1
Jeunbuk  Gangwon Jeju 0. of sample

Onion 9 18 17 4 6 23 6 3 5 91
Cucumber 7 10 15 4 5 11 7 12 4 75
Garlic 2 11 21 2 6 12 5 0 6 65
Green pepper 8 19 5 6 1 9 3 7 2 60
Sesame 18 6 10 7 14 5 3 6 9 87t

9 samples among 87 samples : imported
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T otk olF % vl TR SALNE Sa
ICP-MS®} 27} 7b S48l 38 242 A%

ol ICP-MSE ©|&€-3l3t}. ICP-MS 7]7]

Table 3. The operation condition for ICP-MS

= 10, 25, 50 pgkg= FAste] ARR-EIACH, A 307 T
5 AFAE 134 st |, 7l=EY 3oE
A7V (standard addition)?} E5915E2 (certified reference
material, CRM) ©]-&3l= F 7IX] o= 434t

Instrument Elan DRC-e (PerkinElmer)
Nebulizer Elan standard type
Spray chamber Scott type

RF generator
Ar flow rate (L/min)
Sampler cone Nickel, i.d.:1.1 mm

Skimmer cone Nickel, i.d.:0.9 mm

Vacuum
Data acquisition
Analytical masses 2%pp, M'Cd

Analytes and measurement mode

Standard mode(without reation gas)

Frequency:10 MHz, power output 1100~1300 W
Plasma: 18, auxiliary: 1.3, nebulizer: 1.06~1.07

Interface: 4 torr, quadrupole: < 3.00 x 107 torr

Peak hopping, replicate time 180 ms, dwell time 50 ms, sweeps/reading 30, reading/replicates 3

Table 4. Recovery test by certified reference material

Analyte CRM conc. (mg/kg)  Measuring conc. (mg/kg) Recovery (%) RSD® (%)
CRM; water dropwort powder (KRISS" 108-01-001)
Pb 1.050@ 0.98 93.3 4.69
Cd 0.066 0.060 90.9 3.85
(DKRISS: Korea Research Institute of Standard and Science
@reference value, “number of tests = 8
Table 5. Recovery test by standard addition method
Spiked conc. Recovery conc.
Analyte Sample Recovery (% RSD® (%
" ple (®) (ne/ke) (uglke) O )
Pb 2.081 +0.028 50 45.7 91.4 8.5
. 2.074 £ 0.056 250 242.2 96.9 6.4
Onion
cd 2.081 £ 0.028 50 41.2 824 84
2.074 £0.056 250 2313 92.5 47
Pb 2.040 + 0.030 50 50.5 101.0 6.1
2.048 £ 0.019 250 238.9 95.7 7.3
Cucumber
cd 2.040 £ 0.030 50 44 4 88.8 6.9
2.048 £ 0.019 250 2143 85.7 8.4
Pb 2.055+£0.032 50 47.5 95.0 10.6
. 2.045+0.034 250 2371 94.9 10.4
Garlic
cd 2.055+0.032 50 459 91.8 9.7
2.045 +£0.034 250 2379 95.1 14.1
Pb 2.074 £ 0.056 50 50.9 101.8 9.0
2.070+0.033 250 238.1 95.2 104
Green pepper
cd 2.074 £ 0.056 50 46.3 92.6 9.9
2.070 £ 0.033 250 238.7 95.5 13.8
Pb 2.059 + 0.029 50 45.0 89.9 8.9
2.060 £ 0.039 250 225.3 90.1 7.7
Sesame
cd 2.059 £0.029 50 43.8 87.7 9.5
2.060 + 0.039 250 229.8 91.9 7.4

MDnumber of samples = 8

[o] 2 0]
2 B
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Y&

d, 7I=EY 35E B4 EEAMEY A% oy
F5 MNE ZF 2 LA net FFLHL 50, 250 pgkg
22 Azxdtd AR 1mL F7/SIAA, AlEgHoAe]
HAFFET} 5, 25 pgkgol HEE WA FHNA] 10mL
2 A&ttt 83 wHE Adsle] I44E AEsN,
EFRIFELL A=FEHEATFLEKRISSONIN +Y4E ¢
AEAE vy 22H(108-05-001)2 o] &3uTh EEdH
7PE3 BEUFSEZE o83 I5E 24 A= Table

4, 59} 7},

BEoHA 9 FHFEHA(LOD: Limit of detfection, LOQ:

Limit of quaniification)

gt e 2 A&} FFIAE signal to noise ratio
(SMN)E ZAAErE 3:19] SN HIE M-8l AEdAI9) 10:1
o] SINMIE ARS-3le] AFBAZ AAsloien oo AR
o] Mg st A 23, A FIA (Limit of
quantification, LOQ)= &3}, Q0], £33 H$- ¢ 0.2 ny/
kg, 7F=F 0.09 ugke, "H=9l A% 2 016 pgke, II=E
0.07 pg/kg, Q) 7% & 04 ugke, 7V=F 0.2 ug/keelArt.

H(Pb) TF

FAFES G B FoM 7HE vFe] & Bdoly,
A 72| T vwA FHIITH(13 ghon). B(Pb,(CH,CO0),)
S F1ER A14F &3 SASIAE A SoE
T2 oA F3EF FAHAF(PLS0,), WAF(PbCO,),
% (PbCl,3Pb,(AsO,),), TA%F [PbCL3Pby(PO,),) &
o] FEEAN SAET F2 R, v =840] Ho
Ui, Faste 7hEo] A8 B ohE A7 Aol &H
e oldol Slo] ¥ AUEA, ¥, AFEd g, ¥R
o, A% 59 9 2 £, E8v OB, A, f3F 5
AAAANAM ThFEA ol &EH T Stk Hell 93 FEE
QEE AFA FARL Highd ol Q¢ BEgedoem =
Hslo} 3 FEE A= FalF&oIn 0, te FHSA

of daiMe HARE LdEiA AN I A ¢

HAe A% H& 7] E(threshold level)o]l F43] wobxth.

FHZ & dFoe EF 30(gr/dLyelAold T EARL &
43 5 9oy 10(gr/dl) T 2 ol HE E3] ofdo)
A Ao HE 7 £ dvkn Rusgoe.
£ A7 gy AR F F95 ZUHY 23 Je
e ND~0.091 mgkg & BEEF o| Rk hdaA9
g HFEFE 9 0.010mgkg, 201 0.015 mgkg, wts
0.012 mg/kg, EXF 0.027 mg/kg, 27 0.029 mgkg 55|
UL, WIHAAEY o TFF IS vus) 2 o =2
9 A e FEo] tE FAE BlE 8lw3

A el dbdAAEe] & g% Hullglol Yot 0.054 mg/
kg, 2.0] 0.083 mgkg, 7F= 0.050 mgkg, E13 0.091 mgkg,
71 0.078 mg/kg, TEOE YERE O™, 7 A3k= Codex(
FAXNEFFA L) 257, AT, 247 2 IAY
g 3471F 0.1 mghkg V7] £E& HATK(Table 6).

=B (CA) Y

FalFEFE IIEES AdQAd EActe 35549 3
UE 2 ZHeust)yF e FIEE BRE B 0.1 mgkg TE
2 EAE, B% 2g99A &dv 729 FF 1ugkg ol
3l Aoz W ET JTHOEHHA, 2006). L&} A ESF
Z9] Jl=F FEIF 23 pgkg o9 A= Y o=
AAE <, H7| B WY T YRS EI EYo Y
H #&d 2342 $£4¢] 2949 454 Zojtt. Ft=EL
ofds} A FE3h 7|t Z1AlY) EE, E9A, 47A)
Az, B8 AR To28E] 297 o] A A A=
ol g Al Al ARSEHE HEAdA LF9EHe A
o2 4yA Jut HH=FS AEA 53] AAld 84 =
£ EES dodle FEEOEA 4Gy EEE i)
g FAeH 93te] mgolRRt 7|=e} A HFHE ]
XHHA AW-g dog|n, dE9| o|gololeto| 7 e
58 2ds5S 4o Aok 53] Fl=ES i)
b o 2 B ollgt FA o] il Ee tiibEY)
&o)7] wlid L BEAA H3 ok AEAE
+o =X )k whe] 7] o] metallothionein®] 2}
e AEx dd g dsER FEEE APAA AZLe
2 o)5HY & o2 wjdsin 58 YepiA T
ol £A28 Jl=EE gy o|gd 94 E4¥e =
AEH o8 BAVE Az g2 RE AAANF
oA Ft=go] AEHA T AEA HFoME FEFRA B
o] #X 3t gloH, TEA AFdME Al F % AxF
of Hol BExs Q). At ez suetel B 5 &
& FH 02 e oMo} FrlENA = B HHE B8
FtEge] ko] HIAYH =g FAJSE A AUt

N
o

£

r
o oy ol ik

iy 0

o]

r

Table 6. Contents of Pb & Cd in agricultural products

Pb(mgkg)  Cd(mgkeg)
0.010+0.014”  0.006 + 0.006

No. of samples

Onion o (0.000~0.054)® (0.000~0.033)
0.018+0.016  0.002 +0.002

Cucumber 7 (0.000~0.083)  (0.000~0.008)
Garlic 6 0.012£0.012  0.008 = 0.006
(0.000~0.050)  (0.000~0.023)

Green enoer 0 0.027+0.022  0.011 +0.006
pepp (0.004~0.091)  (0.003~0.033)
Sesame . 0.029+£0.024 0.024%0.012
(0.000~0.078)  (0.000~0.046)

Omean + 8.D. ®min. value~max. value
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£ A7 B ALF 5 $55 2UEE 23 Jl=F
o] 3t N.D~0.046 mgkg ¢ EEE o]t} tlAEA
o] 7t=f HaEFS F3 0.006 mgke, 2.0 0.002 mgkg,
"= 0.008 mg/kg, XF 0.011 mg/kg, 71 0.024 mg/kg
oI5, Y Ft=E HFFEFo] T HAE sty
v A4 Jebkth ddHAEe] =g 9% Ayt
o] %3} 0.033 mgkg, 2°] 0.008 mg/kg, =H= 0.023 mg/ke,
FAF 0.033 mgkg FFO2 WYERY} Codex(FA) 2 &2
A3 25, FAF A=E FE71F 0.05 myke,
A7 FI=F HE71F 0.1 mgkg o HlE RS FF
oltt. MY Codex(=A|2F12 943 7l=F 3-87]
T2 AAHAUA woY, B TAHE] Codex 31875
0.05 mg/kgst HIW3) & wf W $5& HTHTable 6).

H2F @M, 20], Uk, 1=, M) 5 &, 7158 Al

87t

B AT By FAE 5B, ool vk, FE &
) B8 AARE W, AR A Brkele] ol
A 8, ASR ANFEL FASAT. 9
A7k AFAAY NDB A2% 2% 2 Codex(FAA
FHANAE])S] “AEIHA s Do) B3 9F
(Statement of Principle Relating to the Role of Food Safety
Risk Assessment)™ol] w2} 9134 el 994 24, =&
B7h A= AR o2 FasiEon, BAH 7Y
X374, Crystal ball program ©]-&) AF&-S 8 2% =
! 71EE 9% A&, 2005 SUATTEF2AL AEA

1 AS BFAGS k) =FF A& AE
,IMEE =2 AHeES E1Ey

SIURR AT
_84 Os‘.;.'z >|’U }‘
ol e

Oft

.

of
i)

orsiat &
By B0l U B

JECFA (WHO/FAO), U.S. EPA T 22 H |3} 71=F

o] AR 9 984S st 19865 FAO/WHO -

T AFH7E HE7IBI(JECFA, Joint FAO/WHO Expert
Committee on Food Additive)olAd & A2 1¢] 159 @
o] A EHS 25 ugke (3.5 ngkg-day)o & A3 vt
UTH F2 w37 H(EPA, Environmental Protection
Agency)dt B4 Absl 5A4EF 2 AWSEH(ATSDR,

Table 7. Exposure of lead and cadmium by sample by Korean adults

Agency for toxic Substances & Disease Registory)] 20074
Wt “CERCLA Priority List of Hazardous Substances”l|
A 2915 AR} FA AT (IARC, International Agency
for Research on Cancer) A< 22 Group2BE 27k
4 AR qAEAh 99 S5 dsiMe e3A
FE 4EA UARem Ho] oA kS fg A4 Ve
(threshold level)o] F743] Rolth?, F2 553} 2o)&
T Aol FE @2 tALEA E3 RS vjE Y
W(OF 20%)y> AE T, w, ojuh, A,
CHEAY o s AR E
ol Aot 7kEEL 1986 FAO/
WHO &% JEH718 A&7t 3SUECFARIME 42 1
3159 2 7R=Ee] FREHEE S T ngke (1 pgkgday)
o2 A% vt vt 7t=EE Vs EHEPA 244
e 24EA 2 AYEEA (ATSDR)O] 2007 HxTh
“CERCLA Priority List of hazardous Substances™l|*] 7$]
= A A FALGATLLIARCNE F1=ES Groupl
IEdE gAY 7lEES AEA 53] dA +
= TS dod|= FEEH0EAN Y HE=E
3 | oJate] ml o) ANk 7o) AT AHH
WA AW S doT|H, i o|gtololgtol
S dod F U

=
=
e
i1
~
= &e
Ay o
i)
ox i
o

N

e

flo & N (g 02

prat

4

[UE [ei9)

fo it

g

2

il

W M w A R -
o

L i I

opp
o
£

(=)

F A7 o AE g BUE Y AF5E &
e L8 % B 200535 FUA7FG R
19 FadF g S THOS™ percentileyS SH Hat
(55kg)e I8l AA=EFE AESUTH T34 7}
EE AE F BAE A8 AFFHALOQ) ©)3F
A= 2ZM middle valued! LOQRE =ZH 7l 44315
o, FAE] 9 LOQE 02ngkg 7H=H LOQE 0.1 ng/

Z 2 (mg/kg bw/day)

BN G sAEI Y AEF B H 2 EE (mgke)
noox WA FHGEY HrtR A AR
=2 (g/day)

SVt AL EY HaAIF (55ke)

Sample type Food intake (g/day) Exposure of lead (ug/kg bw/ day)  Exposure of cadmium (ug/kg bw/ day)
Mean 95™ percentile Mean 95™ percentile Mean 95" percentile

Onion 17.14 64.74 6.7 x10°° 2.0x10™ 3.0x10° 1.3 x 10
Cucumber 7.65 43.28 3.5x10° 1.1x10™ 2.8 x 107 1.1x10°°
Garlic 5.77 17.96 2.4 x10°° 53x107° 12x107° 5.0x107°
Green pepper 3.47 17.05 2.0x 107 7.4 %107 22 %107 8.0x 107
Sesame 1.36 577 44 x10° 45x107° 9.5x 107 2.0x10°°
Total 38.36 148.80 1.3 x 10 51x%x10™ 7.5%x 107 3.6 x10°*
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kg2 3 BAA 71" (Crystal ball program, ver 11.1.1,
BIFAE ol8dtd AFY o L9%, HHFHFE,
95" percentile SHAHE, AF Z 14 JA=EF 59
Monte-Carlo Simulation®] 9%t =28 X E 319t @
3 FH=F] 19 QA=EF A& EHE Table 73} 2o] Y
123 =

el 2™

o 21l dist dt 7k=Ee) 1Y A =E S JECFA
9 1Y QA =23 E%F v Frete 8 A S (risk
index)& AHE3IH O™ I Z3}= Table 85 2t}

2005 SR AZFZAL DBl AN QIS AAE
Aoz 3 FAE (G, 20|, vke, 315, )] B
AHFE sl AEE gl JA=EFES 13x107
ughkg bw/dayo] 0, A FE 3.7x 107 FEo|gem,
ZH=E9 AA=SFFELS 7.5 10%ugkg bw/dayo) 0.9,
AMA P 7.5 x 107 FEo] AT} 95™ percentile 413 FH&
Fste] AEE o] dA=EFEL 5.1 x 10 ug/kg bw/
dayollem, YeiAFE 1.4 107* FF0)3eH, Jl=F
9] QA REFFL 3.6 x 10 ug/kg bw/dayeloH, 18]
AGE 3.6x 1074 FFOIUTH B A3 5L f39
g wAo] SHEA e FELE Ve

AEFHENAA L A7 SHE HE T FES R
YUY 38 vigoR fayd Jrke e 29, 44
AgolA =) Hd do] =EFFEL JECFA(1999)014
o] F7 A 358 3(PTWI), 25 ugkg bwiweek 2 oF
3% FEolH, gl =E2FEd 719ske AF2E9 R, A
%, MERF, ZVNER, AR, HEF, AR, 28 ¢
F7) T ALF7 719she 2L 25% FELE By
Aok e =gl FHAE A S FHPTWI), 7 ugke

BN BAE AN de E 2= AEE
19 AA =& F (ugke bwiday)

FIEF e g AA LW SFE (ugkg bw/day)

A A > el g Lol -2 E

ARG < 1 HANFE DA o] FHEA Y

CEEEE

Table 8. Estimation of risk index from samples by Korean adults

Risk index of lead

Risk index of cadmium

Sample type 95 95t
Mean percentile Mean percentile
Onion 1.9% 107 57x10° 3.0x10° 13x10™
Cucumber  1.0x 107 3.1x10° 28x107 1.1x10°
Garlic 68x107 1.5x10° 12x10° 50x 167
Greenpepper 5.7x107° 2.1x107° 22x10° 8.0x107
Sesame 12x10°% 1.2x10° 95x10° 2.0x107°
Total 3.7x10° 14x10% 75x10° 3.6x107

bwiweek 2] ¢k 18% Feoln, FHE g9 x&4Fd 7o
e AEZEHF, LR, d2F, RUERF, AR, &
AR, FAF, €8 € FF) F AL77t 71938k 752
14% $Fo2 B3E v} Juph, up2ix] & A7 Br}
3 AR e AR YsAFS FEE =29 7
e AEE FAAE olE HERY 7HnE AR
deleE v Fe o7 HUED,

2 o

FAME AEF S(&H, 20|, vks, F1F, )
F g g, 7l=E 71E - #4 2RE A8 gam
FF AEF FoA &9, 20|, vk, F2F, 7 F 378
AL A o G, B9, A, AE, Ad, AE, A
ZF, &4, SRl FAsE 4 A 2 microwave 231
o2 AXYsY ¢ ¥ JI=F FFE ICP-MSE B4
o BUEY A3, AAF 59 de] BaEEe 4 0010
mg/kg, 2°] 0.018 mg/kg, Ul 0.012 mg/kg, 315 0.027 mgy/
ke, A7) 0.029 mgkgoldlow, 1= BHFHFS 4
0.006 mg/kg, £°] 0.002mgkg, vH& 0.008 mgkg, FiF
0.011 mg/kg, 71 0.024 mgkg olUch & Axpe, AMaF
Codex(FANEFEHL3]) 7182 & 0.1 mgkg, 71=F
0.05 mg/kget Hlas] B ), RE HAAN 7FET @
FEUL, e S H g =g 7)Ee] AR H
o YA gor}, a7 Codex(=A4 F+4943]) 7l=
B Z1ER v S VeESIth YsiA 8ot A
20053 H9A7LZEAL DBA ARG AT HAS
Aoz g A7 EY] AAFS LSt A= A
AF(ET, 0], vk, 315, )Y Fol QA=ETE
€ 1.3x10*pg/ke bwiday(B 74 3)~5.1 x 10 ugkg bw/
day(FH4 )N T, FEFY AA=EFES 75%107
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