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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE18FE3A2H

H H

n =

NF—FDLET. A4

FILE=ZO L

EEE. ZOMDIRVEEBE

(WER

(25t

NHF—RHERSNDKSIZHS
-3

BREKPDOT NIV LREAS VMBI TT ILYNAT
—REENTVNEVNIEZT—INA X RGEETHRS
Ntz =, TILIYNAI—ETRAFEADIKIZT ILEZ
D LMZBLERBLTWAZIEN O o=, LEDT—4D
STILEZ D LT ILINAI—IEDNRRAIZHE>TNSD
T, EEZBZ BN, FBESINDKIITH ST,

BRREOHEER)

BIERE

(DR, 7370, HEH R UK

BOERLESBRINENDD (X 1%RE, RIS =7
STOLIFEIZEIZHML, =, B, ffi. U2 /\EIZH
NI B, —ERINEShEE, TELGHEBRIRTH
%, (EM

Q2nsEn {ELY (130 mg Al/kg, TUk)

QEHEM SREEDRFEICKY. XKIZxHT 5 30 HOLO®EIZK
Y, BMMERK(BEERDIE N, 1FELER DB DA B T=(NOEL
110 mg Al/kg bw/B), £z, IVFTEAT DR D NH
bNTf-(ETBHEE~NDEE),

HE#BSM BIEE. REEIIEZLEETHS,
BREZT TV -E2EN BRI T SEEBTRAIZSEY
TlX. IDKRAEIZ 25 mg Al/kg dry weight EFF Q>+
A—JL Tl 2.2 mg/kg )L TLV=,

A=

O BERE

@OPTDI/PTWI/PTMI

PTWI 7.0 mg/kg bw/3E

@PTDI/PTWI/PTMI 4R #HL

6(3)DKIZxtF S NOEL i it E

Q)2 S RBE(ARD)

3Bl

(WEE—BHERE

RATA—VITA%—:
Fit: 2 ~ 6 mg/A/B
HFE AXIVADT—H)

6 ~ 14mg/A/H




(QHEETTE

MOE(Margin of exposure)

R -IMT-RBICKDHE

-FIIWHRAEREGEDRRBIZKYTILEZ I LAFY
Natd 5,

WO DESRAMMEILLEHZEDTILVE =) LAF
VEED,

10 | N —FIZBLEINSATREMED
HLEEY/ BRDEERRE
MWEEY/BRDIELE TS AT TERIZELEL. FALADEREINS
ATREEN B B,
T ILZEOF BB EOEREFE O TLEED
TFIILIHEECBHAMIBIZEXZIIVN)EZEO B M
QBRI DA EERE
11 | BEpIE-URIIREAE
12 | VROEBEZHEDSHLETHRELT
Wb T—42%
13 | HEZEOBRID-2RH FILINAI—CRIESR)EEHEL T, —EEE S O Ek
bi_I%_L\o
14 | ZDih TFILEZOLIEEEOLDRARZBRVEHEKNSD

REBLVHOIN . EFDFELGREBIBRENSDIERTSH
%,
TILINAI—RBEIZEVWTRPTILIZOLREEN
ElEAIERHMONTNAIENS, PILYNAT—RD
[FRRGODUBEIZRISADEELNHHATEEMENRESH
TETCW A, BEDHMRE TIXZDOAHEMEXIELNEE X
bNnd, (BfR, KAV, 2006)




BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NY—FDRF 54

INFD L

EEE. ZOMDIVRAVEEEE

(WER

(25t

NHF—RHERESNDKSIZHS
=124

NFOOLNENREBETORENFRB/RERESIEH
CTEFHmLSNh TS, =L BOERICESEEIZ
DLTIK Bonti=T—2LH %L,

FREEOREEN) F—ABHL,
BATLT—SEFEL TS,
HIEHE

(DR, 5370, HEH R U

E YR RFI AR IR (2%), RIRLT=55 60%A% 24 BEfEl
LIRIZRPIZHE S BER), . BiE. ifi. B9/
T5 (BN, T, BHEHWLLEHSEZECZ0DIDI
2T B,

Q2nsEn HImERE LD . FEESOFRIETERECT
LD50 23.4 mg/kg bw (XX, BRIZHR 5. V205)
QEHEM -SiEMmAE, WIKBAREEL, (Y F) (NOAEL 0.5 mg/kg
bw (0.3 mg/kg bw DAL A TO—)LEFBIZRS)
-WALI-GE. BRERRERZELD (BN
HE#HSM BEOHEBMEFGL,
EIRLI=ZYbDEERTIE. BREOERUVEILDENDL
Hond (F=ZLERERES),
[IESE=S
(WHFERE

@OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI M 1R #L

Q)RS RIE(ARD)

RFzaT @

(WHEE—BER=S

124 ~ 30.1 ug/ A/B (JRIZEDHHE)

(DEETE

MOE(Margin of exposure)

AT -REBICKHRE




10 | N —FRIZBLINBATREMED
HEEEY/ BRDEEERE
WEEY/BRDOTESE BEEEHIMICZ(ERE
5E. BN ZLEE
QERNDEFERERE
11 | BEpIE-URIIREAE
12 | VROEBEZHEDDHLETHRELT
Wb T—43%
13 | HEBDORE D -RH B, BEREE R D EL TRB SN TLSTREML H
5,
14 | ZDfth

HEMIE T, RICEER,
—EHOBEREHBMINTOVLEERT S,




BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NY—FDRF 54

A= FN

EEE. ZOMDIVRAVEEEE

(MWER

0.5 mg/L (6 ffiyOL). 2 mg/L (80O L) (HE/KE %)

(25t

NHF—RHERESNDKSIZHS
=124

HAETIE., iU IEFEIENASDHEHERRET D4
ENBEICRELTEY., /OL HIZ6 lVOLITRE
SERMBELTRLAION TS, BIEHICHH S-S
ALISEMEMICIRYCEN,. BREFTETLHREEELH

3

EREEEOHREEN)

B

(DIRUR., 5370 B R UMK

6 {4~ 0OL(Cr(VD):

BOERIZKY 05~3%INSh ., B IR, FFE. 5lE
HIZERE, LA, XK. OB BERIZES, EFTIESR
MERICHEE T S, RPICHE#HESNZHY, HEHILEL, 2
A%5NBE. BRT6 My7O0LD—ENLERMBEMED
B3 fyaLICETEINS,

3 ffio O L (Cr(I)):

BOERIZKY 05~3%RINESh, ERELEEE T D, 5k
MmEREIEHFEE LT, EITRPICHEHEIND, BEHICET
AEEHIFIEEHNEIRBE@E L)L > TRELEL D,

@Q=aMEMN

HER. THHIEENOOBMMARIDIEIZEY., D
mEIZIavIE5725%, ERDIEE . VO LEEIEG 2O
L)T 50~70 mg/kg bw DX S TIICESHEEZEZ LN TLY
3%

FFiEDIRIE. B RO ERBHORIE., EMIBZE DFE,

Q=™
(6 firAL)

HE#SM 6 fliy 0L
-RIEGFIE. BB HEOEB. REDQTLILX—IE
K. [REZADEE (EF SMYOLKIYBNESHEEZR
D)
B . CHIEE . BRBRICHEERIFT (EM
"ERCHLTHERAUEDHY, FELFTBICKIBRARE.
3{MmoAL:
-RIEGFIE. EE). EOEE. REEDTLILX—IE
K. [EX~NDEE (EN)

[ESE




(DR ERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

Q)2 S EIEARD)

3R

(WiEE—HIERE

723 ug/ A/B (202-1710 ug/ A/B) (HBEDIBE)
943 ug/ A/B (180-1190 ug/ A/B) (A& DB E)(1965)

(OEEERE

MOE(Margin of exposure)

RAR-MI-ABICKIEE

10

NY—RITHERSN D REMD
HOIREY/ BRODEERRE

(WREY/BRDOEHE

TIRAPICHFEEIS DO, HhoWLREVETDRRES
R HREMELH D,

QERNDEERERE

11

BRI RVERT E

12

YROEEEZEDHD ETFELT
Wb T—43%

13

HEEOBED -5

RIEEEMELLTRANONTNSD . BRFPDERY
BELTEBFYRBSNTLEL,

14

Z Dtk

HAHRFICBAETHY . RZEDRONTWND,




BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H
H H A =B
NYF—FDEF Hl4 2 H

EEE. ZOMDIVRAVEEEE

(MWERW 0.05 mg/L (JK3&). 0.01 mg/L (K&, B1E(E)
CHEEBEIEKEZEOREZHIETE-ODLD(E,
RE)THY ., BEFZENSROON-EDTIEELY,
10 mg/L (/K E %)

25

NHF—RAEEESNDKSIZHS
T-134&

SESMNZEWT, ShLEETIVHVERALE-FEEA
HREROCHBERICETEZ(THIENMENTIVS,
SEILPTIHME, T-IUHVEECED TIENDAH
THIVAVIIRIEFEMELLTERBINTHY. KA
BRINDENCBMEFERETHAEEELH D,

EEREOREEN HNF—55 2 DB, ChEDETHEAAECER
BIEMD, IEIMEEEERT SBENBILEEALD
%

B

(DR, 5370, HEH R U

BROEmMLI=SE WEEL+ 2155, BEMNSEDRES)
BERTHRINEND, g, BRICZ<H2 T D, @K
ETEEICREBELEAUSMIDWTIE, voA 0 md
BEFRHICOEYRELTWNS, B RHATEEICH
Ho

Qa4tE% 250~275 mg/kg bw (MnCI2, S5wk)
750 mg/kg bw (KMnO4, ¥ X, 5vhk)

Q)EHREN

WHEAEMN 2 <A (MnD)
EEEEOOEY—LEEZOEEMNEM. SV
Y IDANDERERNES TRESGEHR)AZEHLEND
7 i< H 2 (Mn(VID)
BEEEEEHEHREOSREDEM., S vk
SEEEEFEEA~ADOEME)., BT
WIFNIZDOWTEH EMBOERLE-SE O REEIZD
WTIE+2HT—2(E40,

MR=E

(WMBERE

@OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DR #L




Q)2 S EE(ARD)

7| REHE
(DHEE—BIERE
(DETEAHE

8 | MOE(Margin of exposure)

90 | AR MI-ABI-LIHE

10 | NF—RITERENLATREMEA
HEIREY/ BRODEERRE
(DIRED/BEDIR HEPCHEL, SESFLRRBITEEND,
QERDEEERE

11| SBEBHIE - R VIR A &

12| VAOEBEZEDHSLETARELT | BOERMLGEOEET—4
WBT—4% BADBRISEFNILEBESLRUALOEHNE

HEEUNBREZEVDITNR)DIUHY DR
18 | ARAORD R BUFRNELL TRBEA TS,
14 | ZDfth RUAVEBErDEFICBLERTRTHS.

RUAVDBENRBICLIBRADELZEFHRES
NTWEH, AEIREXIE>ZYLEL, T AV DOHF
DRESICKYEZENKREGES L FRADRZED
BOAKREVWCEATHEERZ LIFTNSEZEZLN T
%o




BRRLICEATHURITAT7M4IL — + (RE=RA)

(M E)
B (EHHA) : £X1 843 A8H
IH H A P
2 | BEE, ZOMDIRVEREE
(MWERN L
(25t
3 | N\HF—KpEREESNELSITHS | AFEATE—ILESEITERLE-ENRTNEERIZES
P EHARLEL. FORRMNE—IILDEEEERREI-ES
=R MENTWN =N LR TH AT EN SN T1=8
(1960 A, W TIXFEHSIN TLVELY),
4 | FEREREROHREEA) L
5 | HMEHE
(DIRYR., 737, HEHE R UM
Q&aMnEM BfE. TH., =R, @, mEHR., &EmMEE(E ~)
BEEOTRFIRER(E M, |RA)
QEHEMN
HEBEM WARE. HRESICKIREBNDIGES. ENMIXTHFE
ENFEHONTINS, BOKSDIESIETEA,
6 | TIB=E
(R BERE
DPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI DR #L
(2R MSRIE(ARD)
7 | REFHME
(W#E—BER=
QDHETERZE
8 | MOE(Margin of exposure)
9 |AE-IT-AEICKEHEE
10 | Y —RIZHBEEINSTTREME

HIREY/ BRDEERRE

(WREY/ BROESHE

TEICFEAET SO THOPNEBAEMNFLINDATHEEN
HEN. BFICHEIZZEMYIENDS,




LN—REXESRIY B12 ELTANILREED,

QERNDEERERE

11

BRI RVERT &

12

JRAOEEZEHDHETRELT
Wb T—43%

13

HEEOBED-RH

&Ly,

14

Z D

FEIRETRATAALNZDOLTIX, A EEITE
LYo

‘EAIU B2 T, EaiFICVBETR THS. E
AIUB1I2 DRZICKYEHBONEES,

10




BRRLICEATAIRYTOI7A4ILI—F (BEHELHA)

(LHHE)
feRiE (E#R) - ¥FM18%E3A9AH

H H

N =

NF—FDBIRH%

Ex

HEE, TOMDIRVEEEE

MER 1. BRPOEEEGRBEFELEFELLTEE) (BREER)
1.0ppm (As, O, 8) : £ HDOAD A LB, RES, [FhlrL&,
EpSY. bR [ESNAZES

3.5ppm (As,O, &)  BALL, YAZ . GOHHLADINERE
(% BRE.EFRESTEREEHZHLSETIIERSATLALY)

2. BRHEMYDOIHHDOEE (BREEZE)
BABRICEENS MY : 20pm LT
RN EEREDLZNED) [CEENEFHY: 1~2ppm UT
AN EREDLLZNED)IZEENS 4~5ppm UT
(X% LWFhbAs, 0, H)

3. KB (KEK) E%E

ERRUZDIEAY:001mg/I LT (As #2H)

4. REBEE (NHAKEOKEFTEHICRIREELE)

ERRUZFDIEEY:001mg/I LT (As #2H)

5. BEBEA~OHHAH . AERKSE

B R HEK. BBEWICET AREHY

cHEREREE 15mg/ke KTEDEBEZHIEDBEENSHRTE) KL

T OELEKAERRICETEONELER

(245

1. BROEEE

(A—TVIREESR)

1999 £EMEE 31 B CCFAC [TBLWTLI TOEEAMNLELEBEDRHE

HRB

OEXRFRADORED . BEHEX ROERICKVREROEEMNELD

Q—HDFH PR AERE. BRI ODEHEDERDERIZLS
PTWI B8 (XEBHBNAELY

QK EREZRDERITIARENERDETENAKEN

@BRIZEFENIEHRDEZHNEREOHERN O EEDBRAREIL.
R DI ENRAFKINIETIE. RREEEEZEDRREITHE
A3 REMD+HERMAZL

OfFE. BEHEDERORFEFTFTEOEMSIMANERE. SEDE
FRITODVWTHRETIVLENHD

(JECFA)

1983 & (Z JECFA (A FAHE T — R E DS |/HEER O PTWI
BRELED. BRPOEROHBENELZHE T HHIZIF 27
F—AMNENELT, DER - RE KD DAL EDERIZREL
FAZBIT5ERE. QBRTOERLESYORETE. BIN., HiH. 5
%, QEXDIANEFIHTIATDOEENET S, DBRMDOFED
ERICRBLE-EROEZMRENDEELT,

1988 £ JECFA TIXINLIZBET BT —RILIFELEAEAFTET,
BOEMEERDEENICEHT IHENIRTEIN, CO-DEH
BEERD PTWI BRI D012, DERKDOEEED EMEE

ERDOREICHISEFHRE. QKEVTFOHRERILEYMDRE

11



HECTETA-ONRZBEEECEFHRE. QKEMICE
FNHERERLEVNDOERLREDRE. QKEMFOHEKESR
L&D EE LSRR (BMHR) NDEELT,

(EVU)
BRPOEROEEBEFHREINTLAL,

2. TR
EEAFE ZREFICEVWTEDFITH T HEREENTHOATL
%o

NYF—RATEEND &SI #%4E

EREIHDSEELTRHLLNTETEY., FILRICALGN SIS
BEHEEDL—MRICEEDBOTRENSAA—THGELY,
EHAETIEELSEEORERMRE. SRILEABOREFEMBED
i L IISEALIERIZEDPESHIH ITOND,
ERIATIE. 16 £ 7 AICKERSBRETABARNSHALIZED
FITEBREDERENE(ERTINTNSIENSERFEZ D LSS
BELI=CEICKY, HEENAEDSTDREREE S, TNIZHLTE
£ 5BEHQRATER.

BAERREOHSE (ER) (REY)
CER15~1T FEDTEGEEREVOREROESEREARER
EE¢O
(BiF EAREAERRSR)

(DIRAR, 5377, BEH R U

-BEBERCEMTBRECIVRNENRLD, ANEPOHHEE
RILEVF—RRICRINEAKEL,

-BRRE. B, A, RRE. REEICOH. RVRENSVDEEER
VI FE. B HR., iRl EE,

CEREREEVO—BIIEFDERATAFILIESHRFIZHEE . B
BHOARERILEMITLETRPICHHSh., HFHDZLF2
BUREWST—2H0H 5.

R EEBY HAREMEHY.

QaHE"

ANRVEHOERDEOMERIE., R, TH. Z5H. BROREE.
MEnt, HE %P BHEEN,
ERERIEEWIELEINE-MIILIDER GRS E 1.3~3.6mg/day
L) THERAICKELSFKER (FLIB) . KA TE 3mg/day DEFR
EEYMDERIZEY 2~ 3 BB TRBRD IIEHA IR

QIEHEEHR

(Q%&2R

ORASMHHR

ERFIK (RER D DNEHEEER) ICLDREBOREUNAZBDHOLN TS
(ER)(
IARCHY JL—T 53481 (EMIRLTRAVHEAY) (EH#EESR)

CREEOEH, KR OEBEERORPIEMICLOELDREE
FEELT KERALLE. REBRFLE. BHEX. BETH. L
A /—EEE . BIROREMEIEER VERRE. REMEESHH
HIN TS,

(X% BRICEATIERE—MBIC. BHERLEMICLHEREHER
EEYARYFEMEAE FEMDOERIEEYITLEAIMMDERE
BYALYBEABNESNTIND)

HEE

(Ot FERE

@OPTDI/PTWI/PTMI

MMEEER PTWI: 15 1 g/kg bw/week (1988 JECFA)
(KAMEERIZDVWTIEHRESATLELY)

@PTDI/PTWI/PTMI DR #L

"RUVEBECROENFTENKREVNEEZEIAONSHH KB MSER
ENLEEZEICET2EHO B ORZMFAEREREREITHTE.
BREKBPDEREEN 0.1mg/| EBZ D EHHEDIRIERAEMT HLH
7. BRI KDIEREZ 1.5/day &L T 1.5mg-/day DEMEERETR S

12




ZRPNGEENDRHONEZEEL, BREFEHI0ZANTPTWIE 15
U g/kg bw/week ELT=,

QR4S HRE (ARD)

CERT

(DEE—BERE

HRERDENMEDREILHIH . BERECROEREICONTIE—
EHOMEIRELH L, US EPA TIXREZDEMENSEHEDE
FOEREFHTEL TS,

1. BRIZETRERE

(ML F ATV RAERR (BEFHBE)]

HRERDOFERERE
FE TASEY—BERE AELY—EMERE

(U g/man/day) (U g/kg bw/week)
S55~59 153 21
S60~H1 Fiy 209 29
H2~6 iy 179 25
H7~11 217 30
H12 167 24
H13 157 22
H14 181 25
H15 186 26
H16 192 27

X RELLYO—BMEREFIBARADFEEREE 50kgtL TEHE

REROBRBFANERE (FK 12~16 FEFH)
Bt 1TASEY—BERE E&)

(U g/man/day) (%)
X 15.7 (8.9)
MER. 2 2.1 (1.2)
wEE-ET 0.4 (0.2)
Mg 0.1 (o.1)
E-EMNI&A 0.9 (05)
E3ES 0.7 (0.4)
HFRFE 0.4 (0.2)
FxR-mE 52.6 (29.9)
& 57 & 2.0 (1.1)
y: ] 98.3 (55.9)
7 - Oi 1.6 (0.9
2-EBR 05 (06)
MIES 0.2 (0.1)
RFIK 0.2 (0.1)
=1 175.7 (100)

[EEEERDOERIZEAT HEERE (EFS 1990)]
EEEEROTY—RERE:0.18 4 g/man/day

2. B4

13




[JECFA 1988]

FLHEORERDERS

E 1TASEY—BERE
(¢ g/man/day)

F—AKYT7 27

HhF5 36

hE 210

(N 83

BAR 70-170
BE 320
Aavksok 55
MDY 89
TA)A 10

3. BERHOMERICHDLIERECFDNRSICET IME

(@F:% 1]
*1~10% (US EPA 1988) . 0.5~1%LLTF (Edmonds & Francesconi
1993) . 0.5% (MAFF UK 1997)

QiEE
EDH:60%., vaT 3%, THA: T (ER 1992)

QEEM
-$%%8:65%. FF3:5%. F£E:10% (US EPA 1988)
=K :24~73% (Schoot et al. 1999)

@WfE-FLE S

P48 75% (US EPA 1988)

& :75% (US EPA 1988) , 17% (MAFF UK 1997)
~Z 35 :75% (US EPA 1988)

GOEmE
EEEERDENEZREZRDOERED 25%EH#TE (US EPA 1988)

(QHEE A

[b—2ILF ATy RAE]

MEKEEH-L2ERE 4B ERFERAEIZLIERIE
WMECEDE INRESHEREEAL. BEICHCTREL ..
BEGBILITIEEMEZFOSTETVERT A SV F ML
AIEMEZHETHED,

(PZREFRE (EFI15 1990)]

KRCHEBRENEMLE-BRELRALLOERFHO L, EEXE
BRETHTET 2HE BRI oDAETIE 4 ADOBERED 1:ERED
BEZAICTEYNG 1 BEREZHRE.

[JECFA 1988)
EEICETORE-HREEEMHEHEIREFICLVEGD)

MOE (Margin of exposure)

R IT-RECKHEE

NI -RBICKIEREFEDEIE—RRICKELALNESINTINS,
CEREDXODNAGLEE. BE. AEAIKRLTHIEA—HEH
THY. COBETRULKPIZKAEDERNABE T HIENBES
N.EDFITONWTIE. KRLIZKBERDBOHAHRESN TS, F
- . B CIIELT AEMBRETEISHAD T AAEEHLRESA T
3,
EE/)IE.RYDBIEERCEF T IEROBENEIL T HATHEN

14




3HY VRV EBERRICIYZDEILICSOVWTHETSFETH
éo

NF—RITBRENB AR DRI
W/ B ROEEERE

MWEREY/BROESE

EAETIHREZRDERDOSLSE LU LEFANE. BENEHTL
b, Tl BEYTIEANSDIERFT SN LLERMAKEL,

QERNDAEERRE

BN
TR 15 FMER—X T BENBRHIHEET 11,261 FroTHY.
SHERNAE (BA) I 4804 T
*BESHERN (BEXRARER)

B
A (BFE ST Fho, BB 84 Fh)
DY) :347 Fho
VLEE:7Fh>
Hh&h:4Fry

«REBBEEERTERIY

aA:

ERNRBIEE 8512 F D5 ENEREL 7,792 F 2 (FRL 15

EE . BREEHRR)

BRIV RVIERAE

"BRCEOBHREEROEARE. BRMODEREZILELL
TYRVEBBEDLERZERFLTIKBELH D,

JRAOEBEEDHDETTRRELTLST
—5%

JROEEOBEFRFTEE0I1ZK. EEZORTLEMED AV ER
EBEROEEREGEESH) RUVEREZILETIVNENH D, —
AT.BERPOERDEERN DI EEIREETHAEILIN T
HUMKRIZH 1=,

COEIERRDP TRHRELRT—5TELETRHICH DTN
INEET BT,

DERK 17~19 EEITKEYOEZDOHERNDERE. St AR
TOAERRIR, EEFIREFE. MIRAEBICHTHHFMICETS
MEEIRVEBEMEELTERET SLEDIC,

QFR 15~18 FEICEEREEMERRICERL TS, BE
F.RKEBEODEEERAEDIT. RERDSEEN SEH
EBEROEEEDERENLEGZEEYZRMEICLI- LT, L
Lf=niEE AV TEEREERDRAEETS

Z&ELTNVS,

HEZOBD - 3BH

ZDBEEIIBRTOERIIDVTERNARRI(ZFS>TUVELAS,
EWELTDAA—THBN=OPI R EERICKEFLEPREMEIC
BT AEICH L TIEELEDLERTEEZLOND,

Z Dt
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Al 7
EEEREVORERSARE (1 5FE)

(=27 7 | E E | EERKKRE EER | ZaE | THE | FHE | F9E | F9E
R OBIRBR R | oR# Rt (1) (2) (3) (4)
2& =t mg/kg mgl/kg mglkg mg/kg ma/kg

E 199 0.01 0 0% 199‘X 0.33 - - - 0.16
& 156 0.01 143 92% 13 0.02 0.001 0.008 - -
= 100 0.01 99 99% 1 0.01 0.0001 | 0.005 - -
MrAL & 30 0.01 29 97% 1 0.01 0.0003 | 0.004 - -
LW (BEDoF) 28 0.01 20 71% 8 0.03 0.006 0.01 - -
LWL (REVEID) 29 0.01 29 100% 0 - 0 0.006 - -
FWIA 30 0.01 30 100% 0 - 0 0.003 - -
ICALCA 30 0.01 30 100% 0 - 0 0.004 - -
[Fhivl & 28 0.01 28 100% 0 - 0 0.004 - -
FyAY 30 0.01 30 100% 0 - 0 0.003 - -
Jowyaly— 30 0.01 29 97% 1 0.01 0.0003 | 0.004 - -
[F<EW 40 0.01 40 100% 0 - 0 0.003 - -
LR R 29 0.01 29 100% 0 - 0 0.003 - -
[E3oF (W V5 o) 100 0.01 80 80% 20 0.05 0.004 0.01 - -
h&E 30 0.01 29 97% 1 0.02 0.001 0.005 - -
FFEh&E 21 0.01 21 100% 0 - 0 0.005 - -
EpS5Y 29 0.01 29 100% 0 - 0 0.005 - -
Ay 30 0.01 29 97% 1 0.01 0.0003 | 0.007 - -
F< b 28 0.01 28 100% 0 - 0 0.003 - -
F—<> 30 0.01 30 100% 0 - 0 0.004 - -
w2 40 0.01 40 100% 0 - 0 0.005 - -
Liviz1F 30 0.01 14 A47% 16 0.11 - - 0.02 -
YA Z 59 0.01 58 98% 1 0.03 0.0005 | 0.004 - -
HMA (AERECVEL0) 60 0.01 60 100% 0 - 0 0.003 - -
DA MA BERECVLEN) 30 0.01 30 100% 0 - 0 0.003 - -
HO#HDA (HER) 30 0.01 30 100% 0 - 0 0.003 - -
hE 28 0.01 25 89% 3 0.01 0.001 0.006 - -
9470~y (BRECLEA0) 30 0.01 30 100% 0 - 0 0.003 - -

X KROBERDKIEMEIE 0.04mg/kg T LT=,
) F{EX GEMS/Food B R AEICHVWUTIZEYER L=,
a. XKRVLW:HZBRCFBIZOVWTHEERARFODTABLSESITRED 60 WEBZ TNV EMD,
SOEELEMRICEYE (1) RUTEHE (2) #HH LT,
b. LWzIHIDOWTRHEERFRBEDAITRABN L/ RAED 60 BWRFETH1-Z&h b, EERARBDEE
* TEERFD 1/2) L LTEHE (3) #HEH LT,
c. RIZDOVWTIFL2THOHMNEERRULTH =2 e, RHMTEDBREZRAVTTENRE (4) 2EH LT,
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NY—FDRF 54

L

EEE. ZOMDIVRAVEEEE

(MWER

05 mg/L (EL UL EMREEZ DL D DHEKELE)

(25t

NHF—RHERESNDKSIZHS
=124

T AYARERIZENT 1930 FRICRELERBDTILA
JROSABRBITRERDEL YV EBENEELT=1=HD
BEETHoT=.
-EEHKEKBDKDELUNEREIZE->TERESA
== KEZDMDBHFELEEYICEBTEENRELZ(T
AJAH),

b
(i

BREREROBEEM)

[

BRIGHMELY (BEE=EHY)
PR B . JBEEY: 0.4~1.5 mg/ke
A A): 0.1~0.4 mg/kg

2. YR <01~ >0.8 mg/kg
ZLE S <0.1~0.3 mg/kg

B, B3 < 0.1 mg/kg

S

(DR, 5370 . BEH R O G

EYFHIFARIIIREECILFRICLYRSEELD,
CE NN N 26 K= DB

QansEH

2.25 mg Se/kg bw T, BELUEE TR L)
FIRRLEFRIT,

Q=

-FFEZE. ERE. BRRIEE

HE#BSEM BT EREMEITLVD, ERBHIEHRICLYEGHE. 2
HWThOBERLALONS,
- XVAD=HRICH=5FMEREBRTIE, ERMENET
F2%(3.0 mg/kg bw/BH)EFESRRICENGEFNEEN,
DIETES(1.25 mg/kg bw/ B)EEIHARDIFDEA V7L
IGHEWSHEBRIERNH D,

[ENkS

(W FERE

@OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DR #L

Q)RS HE{E(ARMD)

R EEAT
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(WHEE—BERS

BAANDIEE 88 ug/ A/BH1975), 1=1=L . #igIZ X VIE
WMEDIESDEFKREL,

(OEERHE

MOE(Margin of exposure)

A -MI-FRBICLEEE

10

NF—FITERENBHEREER
HHREY/ BRDEEER

(WEREY/ BRDOIESHE

QERNDEEERE

11

BRI RAVIERA R

12

DAV EBZEDHDSETFRRELT
W T—45%

13

HEEOBED-RH

ASROHBFITBALGITRTHY. CLAREIZRVVHE
ERFEINTND, Y TVAVNEICKDBREIERADE
BEEABDENMAMNLLN,

14

Z D

L UIFNBETTHRTHARDA (X 14 HRULDELT 55
ug/ A/B. KE FDA), LEELEMRIREDEHI/NSLY
EENTWVS,

sodium selenite (Na2Se03), sodium selenate (Na2Se04),
selenium dioxide (Se02), selenic acid (H2Se04),
pottasium selenocyanate (KSeCN)IZ K EFMIZFZETH
BTN, BEEELOEHEEMILYEETHL(STY
Ko T YhIEEE Se ZFATEELY,

EBOEFTIE. RAREBIRORZLLRLTERT
ZHREETHD,

EHEREDANZXLIETE,
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BRRLSICEATARIIRITOTI7AILI—F (BEHELHA)

(eEMHE)
ERXB (E%A) : Fk18E3A16H
I B A =
F—K 8.l
NF—FDLT. 34 N

HEE, TOMDIRVEEBE

MEMR

1. B OEERE(BREER)
* XK 1.0ppm K
(3% 0.4ppm LLE 1.0ppm KFD XKL B R EZERICITASI
MNIEERIZAEE)

2. JKE OKEK) HEE
*0.01mg/I LLF

3. REEE (NRAKEBOKEFEICRDIREREE)
«0.01mg/I L F

4. BE~QHHEH. ENEKE

HEA R, HEK, REMICETAEHHY

*1.0ppm DX MNEESNSKBERNRICELIE O KEENR (FRK 16
FEERTH 6,000ha A EEREFA)

(@352

1. B OREE

(A—TVIREESR)

OEEEGRESNAIED)
INE02mg/kg, [ENUL&:0.1meg/kg(RERILE=ED)  IBE,
F:01mg/kg(EAYT YT, IEN VL EERRC) . TR 0.2me/ke., BZE
H|.TISHHBE. VURRE. ZOMEZE 005meg/kg(BAT/
O, MRERRQ . YA 0.1mg/kg (REZRRCQ) . £ F/7USND
B . 0.1mg/kg (UM E. K. ST FEFEZRRO
(FISTHBEDSHLEETHRELAVEDIIEERIZEEN S, )

QEEMBEEREFFDELED)
$52K:04me/ke. SBEZME  1.0mg/kg(H¥. REATER) (EER
#5:1.0mg/kg (NIEERELIZDD)

(EV)

4P, FA. KA. 32/A:0.05mg/ke. B P1:0.2mg/ke. FFHE (4. 3.
BR. ¥8) :05mg/ke. Bl (4. . K. 2B) :1.0mg/ke. FPY:05mg/ke
X 1.0mg/kg (FEFEICK>TELD) . BRRFE:0.5me/ke. BE K
B :1.0mg/kg, BEREE: 1.0mg/ke. FEH (ST H. B /NE, JAZR
<):0.1mg/kg, 5T FE. BB, /MK, 34:02mg/kg, K= :02mg/ke. 7
ERURERER . N—TJ. 202 ZE BE. EhLLEBRO:
0.05mg/kg. FEFE, N—T, LAYTYT, FIBEED:0.2me/keg, EE
(EATYIEBRO RE. [EFhVLE(BZT=E0) :0.1mg/ke

NY—RASERIND K311 1F 48

EAETHEURAR/IRRICES N TRELIZA 211 2(FEDRE
M EROILADSDAREY LOHKIZKYFRENFKOFRSE
NILIETHEESNERENLTERSNARIVLTHLHEMNH
B (B 43 ), ChEREICRABAEZRITIA (R RK) DARIVLD
BEENRESNDEEDIC RO TEBEA RN,

ZDHR, FYEREDAFIVATHLREICOVIERYT 5L BEHEE
BELSITEITAREEAHIENHALNLY, a—TYIREER
RTEEPOHREIVLOEREEDKEEAFHIA,

BRREOHE (ER)

(REKEHDRRE)
OCENERBKEYMDHREIILOEFRE
ERI~14 FEITNTTHNAED T ELREKEDERRICHRS
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HLNDEBEREFXTAE (FERL 14 £ 11 BIZ JECFA [TIRH, FRE 14
F12 AIZAR) , BT —RIIHRIHLERENHDHTEITER,
(iR EEEEHERRSR)

(QAADE=HYY)

OEMIZHITZRIANE=LYUTRAE

EF1S EEMNS. BLAEOETEREN THDIIADEERMEICHIT
BYRYEBEMFEIZITI=8. BZEIZ 0.4ppm UL ED AR LAR
HEN -t R U ZFOEIETEESNDIIAZRRICE=ZL)Y
HEFERGAERRIIBELR) .

(FAHDRE)

OffHEERENHET HEAHDIRE
ERICENTHEXFHASNIFAHOREMERER T 570, 1
STBEARFMREFTNAREEZRE T SARERERRS
)

&M EME
(16, 33, 55™ 61°*JECFA)

(DIRUR., 5370, HEH R U

R OEROIRINE (B (X 1%KE-20%L £ (£ 5%)

SHIEED DD Cd BIRIL. MHICEEHIEN SO RFIZRINSN ., 7
DRARFERDOBIETH oYK, EELTHIEEBIEICE .

-EEED Cd ERlE. S<OENRPHLHEM, LALELS, BifS
HMNETTIRICREEESICLIZEROEREEEDETD=H
12, KYBLDENRBMSHE,

1% — N EE BB SEHESNERDLO LRI, PREEAN
D Cd DRAZEHIR,

Q2EN -100—300 mg/kg (A E D% 5 THBORMIE - 1R, MROEME- X
A ROHLNS (FEEE)
QIEHSEEMR
WORASMHHER EREORBICLIRIVASLEZTIBFRES. TohORASMN
ELTIIERBEER. BREE.
- FiE T ICBE T AAERIIR AR (X BF JARC Z L—T 5348 1 (EMIR LTS
BEERY (RA))
HEE
(OB ERE

@OPTDI/PTWI/PTMI

PTWI: 7 uglkg {AE/E

@PTDI/PTWI/PTMI MR #HL

1972 M 16 B JECFA [TBWLT. A-T YA THAN BEAD
BREDDOFY Cd REDERHIL 25—100 mg/kg THY . BEEE
FA S B critical value”&E Z 54 TLYA 200 mg/kg ITiRLMESS
hiz. SNEZEEL. BRE S CdREEM 50 mg/kg ##iBLAL =8
DEEMBEEZE. WUNE 5%. HEtEE 0.005%E VI REEHT 1
pg/kg AE/REEELT=,

+1983 £ M5 33 @ JECFA (. hFSY LD ER M ZEZELTHEM
BIEWE® 7 ug/kg AEBERLT=,

(RS ERIE (ARD)

REEHE
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(DEE—BERE

1. BRICETSHAERER

DEEH B4 (1981-2004 ~F—2)LA A TYMAE)

ARV LDFEERERE

FE TASY—BERE AE4LY—EMERE

(U g/man/day) (U g/kg bw/week)

S55~59 i 33.6 47

S60~H1 Fty 305 43
H2~6 iy 28.5 40

H7~11 E§ 28.9 40

H12 20.0 2.8
H13 29.3 4.1
H14 26.2 3.7
H15 25.2 36
H16 21.4 3.0

¥ RELLYO—EHERERFBRADTEYKRESE 50kgELTEHE

WISV LDEMAEBFRERE (TR 12~16 FE 1Y)

TEBRE 1T ASY—HERE E&)

(U g/man/day) (%)
* 1.2 (43.4)
MER. 2 2.5 (9.7)
WE-Er 0.3 (1.2)
b 0.0 (0
E-ENI&A 1.1 (4.2)
£ 0.3 (1.2)
HFERBE 2.8 (10.9)
FR-EE 38 (14.7)
1T & 0.4 (1.6)
BN 30 (11.5)
7 - Of 0.3 (1.2
2-FAR 0.1 (04)
MIES 0.1 (0.4)
AREIK 0.0 (0
=1 25.8 (100)

QBEARADAFEY LIRFEE DHEEGREHETE

ANIDLERE (U g/kg bw/week)

EHE 50 NtV 95 N—tUA4IL

ALRFILENES 347 2.93 7.33
TR EEE/ BEEEE
=EALES 3.33 2.86 6.85

($7H 2004 &£ 3 A, & 2005 F 3 A)
2. &%

[%£ 61 [B] JECFA]

OFEDRAEICEICHFEVLOFHMERSE
0.7~6.3 i g/kg bw/week

QO FRSHIBKIZHITEHFEY LD FEHMIERE
2.8~4.2 11 g/kg bw/week

(HeEHE

(M55 4Ty ]

BRHKEEO-EBERT 4 FICH T, ERXEREBICLDIERE
MEICEIES NREENMBREBAL. BEICISCTRELIRA.
ERBBILITIEEMEFOSTETVERI ALY DT
HEREZHTET S0,

(BEANDARSD LIREEDHERRIIHETE]
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BKEVDOARESOLEFENH (BKEYDARII LEEFEENR
B)LHAANDEBREEEN M (ERFERE)ZRIZ. EVTHILO
LEAL—LavERNTERILDAREI LDERED N e
Eo

[% 61 [E] JECFA]

DEEIZHT2AE-AREZEEMHEAXIREZICLVELD)

(@QGEMS/Food M RSB TENBMHEBEET —FDFHELER
CEDHREVLEBEDFEHEEZRALNTHE,

MOE (Margin of Exposure)

RS- T -FEIC kDR

SOATIE, ESRRITEDARIVLREDRAD X 3%, Tz, kK. &
K. RERDFEBFRCH 1T DARIVLEFEDFE D IEH 5%,
NETRASTEDOHRIVLREAE BBPICIoTNEMDHRS
DLREFIRRICHEAET,

KREHRDHRI Y LDKRIBANDIEITEIL 80%FRE ., BHADHITE
I% 40~50%,

NF—FITBRENH AR A DR
W/ RROEEERE

WREY/ BRDER

‘EAETEARNSDARIV LDERFTENRHLREN (FI4ED

(QERNDEEERE

ERNAEIARE 8512 Fho D55, JIAOBERLERE(L 7,792 Fho (FERK
15EE - BRERR) ., F-WAZEIX 957 Fho,

BRBLE-VRVIERTGE

TEPICHEREOHRIVLNEENTVSFRBICEITHEL(H

FEIOLEREDVLEVTOMA) LD TIEHRE
- HHREHARTR DRKERICK SN LORIHIF] (KFE)
SO, HEMERW-TIESE . TIEERE ARSIV LRIRED DG
WREDFIR(KEH) . LiEpHDREBITESHRIY LORIZHINF]
(FXEF) OERMEAENEHON TS,

DRAOEBEEDHDETTRRLTLST
—5%

ER IS E T AICEEFBENICERRERERICEABRERSET

fili (VR OEHE) #1K5E, RE. BRETEZERFLEYEEMRESR
TRINEHLNTINS,

HEZEOBD 3B

‘EAETIE. ARSIV LOERISERT 21211 3MRARELTES
Y. ARV LIZET HHEBEEDOBE LA, (L. 131151
. BREOHFIVLEZRTFICHOI-YERL, EIZXBFEEN
EhoflEI&YBIEFRIEN-1D, BE, I—TYIXATREA
THRTVBLIGEREDHRS I LADEREFKENEELS
THEY, DSLBEREQERTIRM(2MRENRET HEFER
LNGENESNTLND, )

Z Dtk

(WRHYAZaz=H—3Y)
ARV LICEATIERRBE CERL 15 £ 12 ARME)
AREDLICEATIERRBE (F2M) (Frk 16 &£ 6 ARMK)
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IR
EERBKEYVOAFIVLEFRERERR

oW | E E ([EERRKRED ETER | REE | FTHE | FHE | FHOE | F9E
R R R |AK FLUE (1) (2) (3) (4)
2E DB | me/ke mg/kg mg/kg mg/kg mg/kg

ax 37,250 0.01 3,113 8% 34,137 12 - - 0.06 -
& 382 0.01 5 1% 377 0.47 - - 0.07 -
xE 47 0.01 7 15% 40 0.04 - - 0.02 -
ZIE 7 0.01 1 14% 6 0.07 - - 0.04 -
Bx 12 0.01 3 25% 9 0.03 - - 0.02 -
x= 594 0.01 5 1% 589 0.66 - - 0.13 -
hIE 14 0.01 13 93% 1 0.03 0.002 0.01 - -
REAET 19 0.01 18 95% 1 0.01| 0.0005 0.01 - -
SPVAITA 21 0.01 21 100% 0 - 0 0.01 - -
IPRAES 22 0.01 21 95% 1 0.02 | 0.0009 0.01 - -
J1)—rE—2X 14 0.01 8 57% 6 0.05 - - 0.01 -
ZEESD 25 0.01 6 24% 19 0.05 - - 0.01 -
IFhils 69 0.01 8 12% 61 0.06 - - 0.02 -
hAZA 20 0.01 16 80% 4 0.01 0.002 0.01 - -
nAR 35 0.01 22 63% 13 0.02 0.004 0.01 - -
Zhlzel 6 0.01 1 17% 5 0.07 - - 0.03 -
== AL 302 0.01 40 13% 262 0.33 - - 0.04 -
MALE 77 0.01 62 81% 15 0.05 0.003 0.01 - -
ES] 125 0.01 9 7% 116 0.23 - - 0.04 -
A 169 0.01 27 16% 142 0.16 - - 0.03 -
WA 107 0.01 80 75% 27 0.05 0.003 0.01 - -
PELD 70 0.01 27 39% 43 0.18 - - 0.03 -
TRE 3 0.01 0 0% 3 0.03 - - - 0.02
SF 30 0.01 10 33% 20 0.07 - - 0.02 -
FRINSHR 41 0.01 17 41% 24 0.08 - - 0.01 -
L — 26 0.01 4 15% 22 0.08 - - 0.03 -
HOIE 18 0.01 15 83% 3 0.02 0.002 0.01 - -
LpAEL 42 0.01 5 12% 37 0.12 - - 0.04 -
#HETE 1 0.01 0 0% 1 0.03 - - - 0.03
avwy 50 0.01 9 18% 41 0.09 - - 0.03 -
For YA 23 0.01 9 39% 14 0.04 - - 0.01 -
=k 110 0.01 55 50% 55 0.06 - - 0.01 -
LAR 90 0.01 22 24% 68 0.08 - - 0.02 -
F53NAZS 435 0.01 14 3% 421 0.49 - - 0.06 -
Eyis 23 0.01 0 0% 23 0.17 - - - 0.08
I2AI=< 95 0.01 4 4% 91 0.20 - - 0.05 -
f=FhE 105 0.01 50 48% 55 0.07 - - 0.01 -
h& 128 0.01 7 55% 57 0.16 - - 0.01 -
FRy 117 0.01 106 91% 1" 0.01| 0.0008 0.01 - -
Joval) 32 0.01 22 69% 10 0.03 0.01 0.01 - -
Hh)757— 20 0.01 18 90% 2 0.04 0.003 0.03 - -
A0y 24 0.01 17 7% 7 0.02 0.004 0.01 - -
*ary1) 84 0.01 82 98% 2 0.02 | 0.0004 0.01 - -
FLvh 40 0.01 40 100% 0 - 0 0.01 - -
NI 24 0.01 21 88% 3 0.01 0.001 0.01 - -
Ty 400 0.01 162 41% 238 017 - - 0.02 -
*035 165 0.01 3 2% 162 0.22 - - 0.04 -
E—<>.LLES 130 0.01 46 35% 84 0.04 - - 0.01 -
(NEq 8 137 0.01 90 66% 47 0.05 0.01 0.01 - -
Af—ha—> 32 0.01 25 78% 7 0.03 0.003 0.01 - -
TRy 30 0.01 30 100% 0 - 0 0.01 - -
AF3 50 0.01 37 74% 13 0.04 0.004 0.01 - -
gL 79 0.01 79 100% 0 - 0 0.01 - -
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| EE EERRRED EER | &ZSE | THE | FHiE | THE | TiE
R | RA | AK FUL (1) (2) (3) (4)
B& DR | mg/kg | me/kg | meg/kg | me/kg | me/kg
FIATN—Y 3 0.01 3 100% 0 - 0 0.01 - -
YAZ 39 0.01 39 100% 0 - 0 0.01 - -
7L 63 0.01 42 67% 21 0.03 0.004 0.009 - -
HBAIF 1 0.01 1 100% 0 - 0 0.01 - -
EE 16 0.01 16 100% 0 - 0 0.01 - -
nE 16 0.01 16 100% 0 - 0 0.01 - -
(> 23 0.01 8 35% 15 0.16 - - 0.02 -
L&SA 25 0.01 5 20% 20 0.04 - -| 0017 -
E—Fvy 36 0.01 0 0% 36 0.18 - - - 0.10
<Y 4 0.01 2 50% 2 0.02 - - 0.01 -
Y3 64 0.01 0 0% 64 0.77 - - - 0.37
Thi'4 3 0.01 0 0% 3 0.68 - - - 0.64
T4 51 0.01 0 0% 51 0.17 - - - 0.06
NI 48 0.01 0 0% 48 0.14 - - - 0.07
HTh{ (2 4) 57 0.01 0 0% 57 0.56 - - - 0.12
IWE 45 0.01 0 0% 45 0.68 - - - 0.30
1949 15 0.01 14 93% 1 0.01 | 0.0006 0.01 - -
14473 3 0.01 0 0% 3 0.05 - - - 0.04
W3 24 0.01 14 58% 10 0.07 - - 0.02 -
A AN(ERED) 56 0.01 0 0% 56 1.3 - - - 0.29
Fh=y 3 0.01 0 0% 3 38 - - - 25
TOE (B AIER) 15 0.01 0 0% 15 0.07 - - - 0.04
O RTC175)) 15 0.01 2 13% 13 0.10 - - 0.05 -
b= 45 0.01 0 0% 45 0.34 - - - 0.17
73 15 0.01 14 93% 1 0.01 | 0.0007 0.01 - -
NI (B ER) 30 0.01 8 27% 22 0.29 - - 0.07 -
(85 30 0.01 0 0% 30 0.17 - - - 0.08
NZZANZ (B 30 0.01 0 0% 30 0.48 - - - 0.16
THhIE 3 0.01 3 100% 0 - 0 0.01 - -
vy ThIt’ 45 0.01 0 0% 45 0.57 - - - 0.11
AV IE 18 0.01 0 0% 18 0.11 - - - 0.05
HLRIE 35 0.01 17 49% 18 0.41 - - 0.05 -
PYAYFE 3 0.01 0 0% 3 0.14 - - - 0.10
71 24 0.01 11 46% 13 0.05 - - 0.02 -
hE 21 0.01 21 100% 0 - 0 0.01 - -
ool 18 0.01 18 100% 0 - 0 0.01 - -
e 15 0.01 15 100% 0 - 0 0.01 - -
=Y 15 0.01 11 73% 4 0.02 0.004 0.01 - -
Ut 12 0.01 10 83% 2 0.02 0.003 0.01 - -
7+ 6 0.01 3 50% 3 0.03 - - 0.01 -
u 24 0.01 24 100% 0 - 0 0.01 - -
a/vA 3 0.01 3 100% 0 - 0 0.01 - -
It 3 0.01 3 100% 0 - 0 0.01 - -
19%EF 3 0.01 3 100% 0 - 0 0.01 - -
oy % 5 0.01 0 0% 5 0.07 - - - 0.04
17 3 0.01 3 100% 0 - 0 0.01 - -
43474 3 0.01 3 100% 0 - 0 0.01 - -
NUIThS 5 0.01 0 0% 5 0.35 - - - 0.14
Nang 3 0.01 0 0% 3 0.02 - - - 0.02
7' 18 0.01 18 100% 0 - 0 0.01 - -
Mk 5 0.01 0 0% 5 0.04 - - - 0.03
E54 18 0.01 16 89% 2 0.02 0.002 0.01 - -
ez 6 0.01 6 100% 0 - 0 0.01 - -
2304 15 0.01 15 100% 0 - 0 0.01 - -
U7y 15 0.01 11 73% 4 0.03 0.01 0.01 - -
7+7 3 0.01 0 0% 3 0.03 - - - 0.02
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5 Mm | E E [EERARED EER | RSE | THE | FHE | F9E | Fi9E
R | R R FUL (1) (2) (3) (4)
B& DREE | mg/kg | meg/kg | me/kg | me/kg | me/lkg

3743 18 0.01 15 83% 3 0.02 0.003 0.01 - -
AN 3 0.01 3 100% 0 - 0 0.01 - -
YIS 15 0.01 13 87% 2 0.02 0.002 0.01 - -
ARF 24 0.01 24 100% 0 - 0 0.01 - -
hog'( 3 0.01 3 100% 0 - 0 0.01 - -
54 18 0.01 18 100% 0 - 0 0.01 - -
eV 5| 001 1 20% al 002 - -l oot -
7Y 15 0.01 15 100% 0 - 0 0.01 - -
N 18 0.01 17 94% 1 0.01 0.001 0.01 - -
SOOI 5| 001 1 20% al 005 - -l o003 -
Yt 15 0.01 10 67% 5 0.04 0.01 0.02 - -
ANFHT 5| oot i 20% 4| o002 - -l ooz -
pehn 5 0,01 5| 100% 0 - 0 0,01 - -
e 5 oot 0 0% 5/ 006 - - -| 003
5T 5| oot 4 80% 1|  o0o01| o0002| o001 - -

) FHMBIZGEMS /Food AV R T EICHELY, EBRFRFE DA RBMN LN RBD60%EMZ TLHHBICONTIHTE
(MRUVFHE2), EERARBEOSHTRAED L5 RAED60%KREDHBICDOVTIEFHER) . 2TORMINEERA
UEDGRBIZOWTITFHE(4) &, UTITRWNE-LT=,

FHEN) EERFREDREEZIOILLTHEY
FHE(2) EERRAREDRECEERA ILLTHE

FHER) EERARBEDREEEERRAD1/2)ELTEY
FEHE@) FHHTEDRELZAVTER

FAHDOAREVLEEREER(ER16EE)

oW | EE |TERRRED TER | REE | THE
R R A A% Rt
B DB | me/ke mg/kg
-t 73 0.1 4 56% 32 28 0.40
BL & fFt 346 0.1 260 75% 86 1.30 0.085

) () BERAFREFR O T —2E L EITIER

EHEIL, EEBBRFARBHDREEIOIELTHEE

IR PR 5 (XA
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BRRLIZBEATRIURITATIFAILI— b (EER

(e E)
6B (B AH) : FRE1843HA16H

I H

2 =

NY—FDRF 54

AF JLIKER (CHzHg™)

EEE. ZOMDIVRAVEEEE

(WER

1. FHAEE
MMEN B0 EMRTE(BI4sEEELEM) |
#27KER T 0.4ppm AFJLIKEREL T 0.3ppm
L. <5 0BT A, AT RUAYE) . EBHEANTESE (A
X XA XUES ARZXTHZ, ITYFaINAHL K
UHA58) RANIEANFHGRBEORNEEZEFEL)ITDLT
(SN RN

2. EBICEHT 5%
[KBZEEFITIANEEDERICEIHIESIE]
(ERZ17%F11828)
HRE
HIRLCTWS AR UVIEIRL TS REE D H DA
AR
25 BIZ1ELLT (10g/38) : 1\ R4 LA
2;BRIZ1[ELLT (40g/58) :aELT VR
TEARIZTEIT(60g/E): FoAF A AhTF, yOvyO,
ANF IVFaDINLHAIFOT5
¢ =k
TEMIZ2EILLT(160g/:8): ¥4 4, IhPF, A AhHYT,
SISO, TAFUFAATAILD

(E#IEfAINEEHRAEE1E 80g £LLT)

(%)

AERBHEOBRMANRAIL. EEFTBE . KEF. RABBREDOT—4
DHT, #KER. AFILKEAI SN EE (FRKER 0.4ppm LLE AFJLIKER
M 03ppm LLEE—D D BERESNT=,

KREMEOHE L. HAZOHENTTARICERTE2NHES
N HEITFERASNEBDODREDI>L. MDA NENSDKRBIEREL
—HEREABICBT2ANENOKBIENEDFELOREHLIFERAS
nit=.

3 BREBEENHRAKEBOKEFRICHRIRELRLE)
¥k ER :0.0005mg/L UL
“FILFILKER BHEShGENIE

4. K& (JKEK)
KEBERVZFDIEEY:0.0005mg/L LLF

(25t

1. E%(E
(Codex)
A FILIKER
HEBAZFR(ETDELE: 05 mg/ke
BEBAMA AACE 25O, 1I9RVZF0OM): 1 mg/ke
(KE(FDA))
#58 . AFILKER1mglkg
(&E)
#48 « #7K$R0.3mg/kg

(EC)
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YA MY AADR 50K EDATE : #8KEE1.0mglkg
tREDAEZRCARS - #2KER0.5mg/kg

oM, hFE &M, Za—D—F 2 F, BERICEVLWTANE
DRFMEARE SN TLVD,

2. ERICEHT 28E
CKED
¥ B : FDA/EPA
EMEER 2001 £1 A (2004 £ 3 BekEl)
B T8 OFA MY E R IAbL. 371992
@1t . FMHEEE. Y. 43, 1R
(©)]ay UM
F R A EET AAEEDOH DM, TR, BELPORH. SR
BERE: (1) LEODADEREZRITLIRE
(2) LEEQO AL, B2 124 2R (340g) T RE,
BIZ 2 EANEEERT 5EE. Ut ¥ ak
6 1VA(170g) L TR E
(3) Hhig DAL TEANHE L -AIC DO TIE, Kithig
DENEEHERETRE
4) HRIZANEESZ R, LREEIZELND
BERELTARE,

ot 2t
¥} o

s Bj : Health & Consumer Protection Directorate-General

EMEER : 2004 £3 A

p::\ B RXABEOHBHEOA (AHhPF, A, IHDF, 4
%) . %0

R B IRTIARMEOH L&, FiR. BIAPOBHE. H1R
BERAE: (1) KEOHEMHOAITEIZZ< T1E (<1009) UT
EFRE,
(2) REDHBMHOAZEREBAIZIE., FOHEFLH
BERILBRERETHLY,

(B) EBIT, ¥V OZEE2ELULEBREZRETHLY,

¥ B : Food Standard Agency

EMER 20024 5 A, 2003FE 2 A, 2004 £ 3 A

i B YA AHATE THTOH IS ODEE. vSORT
—%

R EHEFE, EREEZTCWSXME, 16 FUTO/NRE

RERNA  FROIFREEZATVWDIEHEEY A, A hDF, THY
FOERERTDELLIC, 1 BEICHEDY S OESE
4 {A(560g)LA FRIET Y AR T—F 242(2809)LA T &9
RE
16 FLUTDOFREH A, AHTxH, THSXOERE
(FBRE

oM. AFFEM Za—S—F K FTALIUE /LY
I—FITELWTERESEER.

NHF—RAEREESNEESITHS
T-1%4&

FKAETIL, 20036 A3 H. BEEFBEN., —HDANEEIZD
WTOIHRLTOW S AELLIZZFDE RS D H D AERRELI-ERIC
e 5 EEFEEARLI

FD#%.FRATH., JECFAIZBWLT., AV TILESE. JIO0—H#E
ICETBENEEEZELAFILKEOR RHBEICHES FHOME
HREICEITIEFMROBREZRFEZ . —REFICHLTIEHRED
FiEERT AL BHALE-LET BREPIARAKYRERIRY
Z2ITBDOTIEHEONEDBRE I OAFILIKEEDBEEMEEELT -,

Ft= KE, ZEE., AT FHICBVTEHIEDEEIIDONT, 1TF
EENFREL-ERBOFEREFARL.
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SEREREDORE(ERN) KEFRAEICLHTTOEQREEHIA~ 16 FERARESR)
FENRE. EEMRFEOFRAKRSN LS TNSTY OE, REEAN
B%

NG
#a7k$R(20 #24K)  0.08ppm (0.03 - 0.17) . SD:0.04
AFJLIKER(20 #&4K) 0.06ppm (0.01 - 0.13) . SD:0.03
oAy n(RAR+EE):
#a7k$R(00 #24K)  0.68ppm (0.30 — 2.34) . SD:0.35
AFJLIKER(60 #&{K) 0.48ppm (0.21 — 1.30) . SD:0.24
EvFA:
#IKERE(15 #84K)  0.25ppm (0.19 - 0.35) . SD:0.04
AFJLIKER(15 #&4K) 0.16ppm (0.12 - 0.25) . SD:0.04
SHIVIO(RA+ES):
#IKER(72 #84K)  0.33ppm (0.18 - 0.66) . SD:0.11
AFJLIKER(72 #81K) 0.24ppm (0.09 - 0.44) . SD:0.08
AINF:
#IKER(67 #84K)  0.65ppm (0.25 - 1.95) | SD:0.38
AFJLIKER(67 #&1K) 0.46ppm (0.21 — 1.33) . SD:0.26

oahdE:

ok ER(22 #&R1K) 1.16ppm (0.10 - 9.30) . SD:2.29

AFJLIKER(22 #84%K) 0.21ppm (ND(<0.01) - 0.69) . SD:0.19
ThTx:

a7k $R(22 #84K)  0.41ppm (0.02 - 0.76) . SD:0.23

AFJLIKER(22 $84K) 0.31ppm (ND(<0.01) - 0.53) . SD:0.17
Ahox:

#7k$R(37 #84K)  0.93ppm (0.63 - 1.71) . SD:0.32

AFJLIKER(37 ${K) 0.65ppm (0.46 — 1.00) . SD:0.21
VA

#7k$R(30 #24K)  0.14ppm (0.07 - 0.24) . SD:0.04

AF)L7KER(30 #24K) 0.09ppm (0.06 — 0.14) . SD:0.02
AR

#a7k$R(20 #824K)  0.21ppm (0.06 — 0.81) . SD:0.17

AF)LIKER(20 #&4K) 0.12ppm (0.05 — 0.44) . SD:0.09
FUATA

#a7k$R(36 #24K)  0.73ppm (0.27 - 2.18) . SD:0.47

AF)LIKER(36 #&4AK) 0.48ppm (0.20 — 1.24) . SD:0.29
XoES:

#7k$R(20 #24K)  0.33ppm (0.03 - 0.81) . SD:0.24

AF)LIKER(20 #&4K) 0.22ppm (0.02 - 0.51) . SD:0.15
RZRXTALH=:

#KER(10 #84K)  0.30ppm (0.13 - 0.50) . SD:0.11

AFJLIKER(10 #24K) 0.19ppm (0.08 - 0.30) . SD:0.06
IyFaaNAH4:

#Ik$B10 #84K)  0.74ppm (0.61 — 0.89) . SD:0.10

AFJLIKER(10 #24K) 0.49ppm (0.37 - 0.55) . SD:0.06
HA%F:

#7k$R(30 #824K)  0.54ppm (0.36 — 0.81) . SD:0.12

AFJLIKER(30 124K) 0.35ppm (0.25 - 0.45) . SD:0.06

* FEEDT—9E0ABCLOEEET L. EE-ARHELESE
EEBREENHSIAKERRREHITE 1 A2 AR E
HBRSTANBICEENDKEORAERERIZ. BBIK, KEFT
ZOFEFER ($9 400 FE. #7 9,700 1BiK) MEYFEEHLNTLVS,
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EEEEYVDOKEOSEERERE HI5~17 FE)DF iR

9 o | EER | REfE FHE() | FHEQR) | FHIE®G)
R | RERE (mg/kg) (mg/kg) (mg/kg) (mg/kg)
DEH
* 199 | 4 0.011 - - 0.003
INE 93 93 - 0 0.0005 -
PGl 100 | 90 0.002 0.0001 0.0009 -
MALE 30 30 - 0 0.0004 -
e 28 18 0.001 0.0002 0.001 -
(RATFE)
eV 29 24 0.001 0..0004 0.001 -
(BED W
=5 M)
WA | 30 29 0.001 0.00003 0.0004 -
ITALA | 30 30 - 0 0.0008 -
Fnuls | 28 28 - 0 0.0005 -
FoRY | 30 30 - 0 0.0003 -
Javay | 30 29 0.001 0.00003 0.0007 -
EXEN 40 40 - 0 0.0004 -
LAR 29 29 - 0 0.0004 -
E3NAES | 40 16 0.004 - - 0.001
¥ 30 30 - 0 0.0004 -
f-FRE | 21 21 - 0 0.0003 -
Ep5Y 29 29 - 0 0.0004 -
By 30 30 - 0 0.0004 -
k<h 28 28 - 0 0.0004 -
E—<> | 30 30 - 0 0.0005 -
WsZ 40 40 - 0 0.0004 -
LLV=IF 30 2 0.01 - - 0.003
YA 59 59 0 0.0005 -
EYYACH D) 60 - 0 0.0003 -
ERECTH
1))
BoABA | 30 30 - 0 0.0004 -
(EEE
LWz b
»)
HOHDA | 28 28 - 0 0.0008 -
HER)
mE 28 28 - 0 0.0004 -
*\3 17 | 30 30 - 0 0.0004 -

) EHE L GEMS/Food AR AikIZLYEH

*FE(): EERRRBDREZIOIELTER

*EHEQ): REBRRRFOEELZMRERFA IEL. RHEBRULENADE
ERFARBOEELIEERFIELTHE,

*K, [FINATIRULWHERCR BISOVTIEEERFRFBEOOHT
BHNE DT EID 60%E A T IENSTEHENRUVEYEQ)ZE
H,

K, [FINAFSIRULVEIFIZOVWTIEEZRRARBOMT A AL
WEHRD 60%KBETHoIEMD, EERRRBNDRELIEERKD
1/2)ELTEHEREEH,

AR DOBRKEDEFRAE HIS~16FE) DIER
AN REFRORATHREELEITIER

FRISERE
-Gk 2! a2 | EER =B FiE
RE | RS (mg/kg) | (me/ke)
DR
i 72 15 1.4 0.23
B &fF 274 264 0.19 0.0027
FA16E
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-Gk S o | EER A THiE
R_E | RS (mg/kg) (mg/kg)

DRE
an 73 16 1.4 0.28
ELARAF | 335 322 0.13 0.0027

) FHETEERFARBOEEEI0OILLTESE
EERFIE. 0.05mg/ kg, RHRFR LA

HIEFE

(DR, 7370, HEH R UK

BRBPICEENDIAFILKIEEIL, HIEEHSHIEE95-100% RIS
%, ZDfh, BREL ST AFIILIKERIEIF M SRIRS D, CORINE
3 80%FEE,

SRR EN TR D AFILKER L, SH EITHT RN E V=0, 4
VINGROVRTFAVOTIWAEAFF U DESBTI/BIHEETHEER
BNTWD, YRTAY —AFILKEBE S RITH TS/ BRENIE R
Ko TIK—INBEFIE#E 2 TIXICEIE SN D, CDTES, BRLVPAR
HRRAANDELERIEADVEDEEZLN TS,

MR TIE 90%LL E D AFILKER IFFRMERDIZFET S,
AFILKERIET WAFA UGS DIZHMENDED T, EE
MEEMBETHS, LHOL. KEDHBERNTORTAUEERER
UBIRIREND, £ARNTEN THAINEREIRE, FOAH=X
LIFERRENEET 2EELEERRNEETIEENEZILN
T3, BERNTOE#ITEFEDOHMERET D, T, RIS
N, KA THERIESN KB ISR ORI DH, Bite
LI ICHE SN TERERINENIZK, EEEEDITHRS I THEM

hbd,

Qatt=H AFJLIKER A E 1,000mg TEIE. ANE 100mg THEE
QmEEAEM -
@OERHSM - PRRER~OE
KIDEREFIRE. BERES. EEEE. EBXHALNALND,
KREISBREDSE. NIEEELEBEBRAHOHOND,
NODIERIFEETIHRRNEREOREIL. MERETIE
25mg., BB 50me. #EEEMESE 90mg., BER B4 180mg, JETC 200mg
DEEENTINVS,
Ff=. WHO [X, B A TIXMA/KEBREET200 1 g/L(EEKERE
Tld 50ppm 1218 L) THEEESHRBRFHNEEED R 5% TH
HELTNVS,
UGB E
AFIKEOREDHERELT, HREENRLEZHEOSVER
HETHY. FECTORERBIHBREESHICBTIREEENK
ELVEHA,
MaR=E
(i BIRE
MDPTDI/PTWI/PTMI (BA)

20 ug/kg AE/E (2005 F 8 A)

(JECFA)
16 ug/kg IAE/E (20034 6 A)

@PTDI/PTWI/PTMI MR #lL

(B X
EXMEZA
TAVILNREEETIO—ICE T AR RHAREICHSI R OMER
EZEDEZRR
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gk
CEEZKERENM—BERENEH
- JECFA THWON-REETILERALV:
f=12L. {KE (% 60kg 2.
[T EMERE
LT DZE#%E AT JECFA RHRICEH
=dx7)/(E)x (F)=(dx7)/(2x2)=2.0
E
JIO—HERIMEMENSB/ONTI-ERKIBEENA)
- BREOEMERVEVERKIREEEEA (10ppm)
AV TIVINEREFRENSBON-EEZRBEE®B)
- RE/KEEREHOERKEBREEDORIEME (15.3ppm)
- HEH)= ((A)+(B))/2 <+« (11ppm)
-EEKBRENMAKRREEICRET HEEDEENR
DFRHBE - @
MhREEN—HEREICRETSEEOEHEDOFREE)
- MPEENAS—BEREICHRETILEIHEEHROT
g f24E (2)
(JECFA)
ERMEZH
AL TILEELTIO—ICEITABRHRECHS ROMBHER
EBDEFMR
s
RFETIL(ToaVR—rETIL) EFEA,
-ER2KERENS—HEREDEE
d=((H/250) X 0.014 % 0.09 X 65).7(0.95 X 0.05 X 65)
Kb DR HIEDOIER
1/250: MHPRE - EERE
0.014 : HEHFE(day™)
0.09x65: M&E(iters) *65 LIFIFDIAE (kg)
095 : EEINFIEOEAICRIRSNSE
0.05 : RINSNI=5EDMKIZHEINDE
65 : IEIRDIARE(ke)

[HAEMIERE
=(dx D/AE)x (FN=(dx7)/(2%x3.2)=1.6
=3
JxO—EBERTREMEILBONI-EEKIBEEWA)
- BEOLEMRLEVER MK EREE 56ppb
MoE  (12ppm)
AV TILINRRERENSBON-EEZRIBEER)
- REKBERBEHOEZKEREOFEHE (15.3ppm)
S HIEH)= ((A)+(B)) /2 -+« (14ppm)
CEEKERENSMAKBREICRETIEEOEENR
DIRE(E)
- EBEKEBEREMNMBKIBEEICHRET SRS
H2E0EHELNHD (2)
(MPEENAS—RERBICRETLEEOEEIROFZKE)
e EEEELTY 10 (3.2)

Q)2 S E{E(ARD)

a1 @

(WiEE—HERE

(BX)

HKERDHEE—BIERE
(H7~H16 EDF1: 84 pg/th/H)

H16 4 85 ug/th/H

H15 4 8.1 ug/th/H
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H14 4 88 ue/th/H
H13 & 70 ug/th/H
H12 &£ 6.8 ug/th/H
H11 4 9.7 ueg/kh/H
H10 £ 6.7 ng/th/H
H9 & 9.8 ug/th/H
H8 & 98 ug/th/H
H74% 91 ug/th/H

KR DE M REIRE (H7—H16: Fi91E)

Bmif ERE(ueg/th/H) | %

X 0.85 10.1
ME-EF 0.11 1.3
WHE-E¥1 0.02 0.2
piz: )i 0.01 0.1
2-ENI&A 0.02 0.2
R= 0.05 0.6
HBEEHE 0.04 05
HRER 0.06 0.7
FELF 5 0.07 0.8
BN 6.72 79.8
7 - O 0.41 49
Z.-FLE S 0.05 0.6
MIER 0.01 0.1
R K 0.00 0.0
&Et 8.42 100.0

(DHEEAHE (BZ)

I— bR yhARIZED,
R TEMND 16 FOFEHEMELTN—RELT,

8 | MOE(Margin of exposure) _
9 | AT -FHIBICKARE ANERDOAFILKIERIE, 2o/ 0 LBEELTEY . MEREIZLD
BEHEZIT,
F. BANEOHUCLEDEEENEFXRLNT  EBEA (BIZ
£ EEPEE)IZKEEFL,
10 | N —RIZBEREINSA[REMED
HEREY/ BRDEFERRE
REW BROEE EEARAEANE
ETOENEIX. ZLERDOTAFILKEZEETIARELEN D
B, L. BREEE (AHDFEE)PBHRICELIARGDA (F
DAL E)V R ED BN EREICERT 5,
QERNDEFEERE _
11 | 5B IE - RVIER A & (EmnZ=4)
BE.SRICEERTSFKBREENSVDEBEINDKEIZHL
T HABBRARENEBNBEOEFEZHEL. TENEHIEEHZ S
BNEICONTIE AEFITEEOE IR, BABZIZESCEL
TOXEEZFIRE,
2 R EBEEDDLCRELC | BRELZAETHE. AFAOREA~SABE BXILERE

WeT—4%

ABARAANEHICETMBEDOEFRABICEDINT, YRIFHEET
STENEFELWNCTABDRBZNGAYMNETIHELCAZE
CEBRICE > TEMEINSGAFILKEBEDOZERBRDORKERDHE
NBETHD, SHIZADERTHKREITOVTOFHMT ALY
VIWBITE KT IR —ZADEEIBETHSI. JELTEY,
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BOERTHKBEICOVWTOFMTHI LBV TLBABE

13

HEEOBED-RH

—EOEEEIL., LTICOWTESTLIEELEALTNS,

A EREICESTAENEDKBREBENESOTIHALD,
ERICETAEEREICELT, HRELSZERVZFDARIZON
TIEIFREAFTESD,
RICHRETHATIRENBEYZFEREAFTEIL) (TERBE
PIEETORBAF),
DLTHMBEREFB RS EKERIZHEDDTIEALD,

14

Z D

BN EOKIBEHE KR . BEFROGERBHFICLYES
BT TR TV,
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BRRL2ICEAT SR TAT 7ML — b+ (RE=R)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

2 =

NY—FDRF 54

20 L

EEE. ZOMDIVRAVEEEE

(MWER

BIHEESN TS,

(25t

NHF—RHERESNDKSIZHS
=124

—EBDIRTI VA —F—IZ2) D L EEEN5 ug/L)E
FNTNSIEMHIBARAY),

FEREROHRESEN) GEsh)
BERDORHEGLIBEYIOEFEEL
{1mg/kg (BT EE)

=M ETHE

(DR, 7370, HEH R U

WHEER) D LKBRDIGE . THOMN. RIFLELSR
WD (GUN. BIILTHERSIN-EICLDLRED
SR 22BELMRINSNEL GE, &), FIES Sh
R L FEEEEERSNBLEEISEAShEZS
Do LlE, BEFICIKIFEAEBERSNGNA, 25, E
7. Ka. Bhomibend, dibshi=52)0 LIEKE
TRIREN DD TEEDICIE DO T HULHLBEHEIhAL
(Tub), Bl & D, ERIR. BN, T, 5. 8
B, FRRICERECSTTHGYN 9 YF X ¥
o Ffz B MUZbHE SN Thiold, EFEMIHT
FRIDLRENFRLEVRETHS. BEICITEEH
HEhGLD, SEICERLEG SIS EShE(ER,

Q2HrsEMn BYAIR, TH. MER. BOEMEREIT,
LD50
1 @419 L(TID): 12.1 mg Tl/kg bw (5. TI2S04)
3 {1419 L(TIC)): 39 mg TI/kg bw (5wk. TI203)
QmEEAEM RE. BRI AN, EE., B, #ARE5IZTSH. T
#. BOEEDLLE. FB(SVR)
DRSS PR AR, RIEHBEADEM(S YL, NOAEL 2.5 mg/kg
bw)
[ESE=S
(WHFERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI 4R #L

()2 MHSRIE(ARD)
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R

(WEE—BHERE

(DEETE

MOE(Margin of exposure)

ST -SAEIC KR

10

NF—RICHEREN DA RN
DHHRIEY/ BROEERLE

(WEREY/ BROESHE

QERNDLEERERE

11

BRI RVERT &

12

YR EBEHEDHD ETFRELT
W T 4%

13

HEBEOBED -2

BELTREASN TS, FAYGRETEIRI LA —4E

—DEEYPEELTRB I TS,

14

Z D
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BRELIZETIVRYTAI2 7ML —F (BELA)

(LEME)

' H

B (B#HA) : FRR184543H16H
Ij;J o

B

NYF—RFDZHR %

HE@FE ZOMD) RV ER

HBE
(HERN 1. BRPOEERE RBEFEREEL LTEE) (ERFELER)
EnvlL &, b3k, EpS5Y : 1.0 mg/kg
F5NhAZS : 5.0 mg/kg
TOHMNA. BB, WBID, SRES : 1.0 mg/kg
BOHAMADONERE., VAT, BARLL : 5.0 mg/kg
2. KB (kiE) E#
-RUZDIEEW: 0.01 mgL AT
3. BEE (NHEFAKEOKEFHICZIRERLE)
-$h: 0.01mg/lL LT
(2)75+ 1. BRPOEERE

B & H#EME (mglkg) EE
£33 0.2 Codex (2001)
EU (2001)
AUS, NZ (2002)
=5 0.2 (SREEESD) |Codex (2001)
EU (2001)
AUS, NZ (2002)
B
fksE 0.1 Codex (2001)
JURRR
FhLUSNDREE
wE® |
TISHH 0.3 (r-ERCO
ExE IV TR0)
7 ISR, BRUs 0.1 EU (2001)
IS+, BX 0.3
7 7SR 0.1 AUS, NZ (2002)
7I5+H 0.3
k< b 0.5 Canada
E3S
s, CRE 0.1 Codex (2001)
AR, BEE
HRE 0.2 EU (2001)
ERHALSN 0.1
Bx 0.1 AUS, NZ (2002)
L]
4. K. £ BAR 0.1 Codex (2001)
4. K. BoORE 0.5 EU (2001)
AUS, NZ (2002)
&8 (AIRER) 10 Canada
43, AER
43 0.02 Codex (2001)
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Iy 0.02 EU (2001)
wmILy 0.02 AUS, NZ (2002)
BBHE. MERVENRE 0.15 Canada
LY
BILy 0.08

RERA
4. BRDORERA. FLAERA 0.1 Codex (2001)
Aghs. i 0.1 EU (2001)
(FLEEIRZEEYL)
KEY
Yk, B4 9FE 9544 0.4 EU (2001)
VENESONE DDAV Nd
g0, YAEFA
RSN DAL 0.2
Bt 0.5 (" 2&BR <)
BE_KE 1.5
R 1.0
it s 0.5 AUS, NZ (2002)
BIKENY 2
ABADRIINDE 0.5 Canada

¥ IR7E. Codex TIRAFICEFNSMOBEEBEICOVTREANEDOATIND, &
#EEIF0.2mgkg TRATY T 71EH, 0.4mgkg ¥ 0.5mgkg HENEEFET S
EiHbI DD, SIEHMEBRTER/INDILLELEO>TLS,

2. 1TENRER

[Codex (2004)]

(BXBE®R)

FLBE. ARAVICOFAESRLSEEN. BOSEIHEBEEET D,

- BREEL EERE., B, HES BEOEES. ANICESINELD
NEENGEEEICFEET 2HAICIE. TEFOHRESHTT S,

CBEEG LAIRHEL LTHAShEBRANERSW-BEEDH S it
BT, BECEXOHET S LITHEITS,

CBREEG, LAITKEENMEB ST, EREENESFIATLES,
Szt IZH T EEEERT S,

- BEERIL, KEBHDFLICH LTLYEREENDORIRERTT 5,
CBEFE SROEEYMOMINEAT IAREMEOH L LEMEDOERALERIT S,
CEREEG. NEEOEMICH L THRATY Y D EREE LIEIEROZ 01
DEMOEREERITS,

SBRICE YDA VAKNERELEVWESRET L LELIC. E=4 YT E
15,

-HBIE. BEFICH L, BEDOSRBEEXMRICA T -EZERTEORMICE
H3,

(BRHK)

- HB/IEF, KEKPDOERICET HHB L ANILDRTE X ISR BT NE KM & 135
‘a—%)o

KEEEEE, BEISSCTREAVZKEEORBERIT 5,

(BREHRUMI)

LRI, BRTPOHBEOHREERITL, S5I2, EZFUVILTEED
BEGHEBATVAEVI L2HERT 5,

-RRMIEFE. TREZRYMKESEFEENMEVERXIEIFERHEZERT S L
ERETEHELDIC. HEHBROFRHELIBEMINEESA-EHMN, 8§
SEEREOLTKEEDHEABENHINESHEBET S,

- NIAEIZEVNT, BREICHLT, &%, SFEORE. RUELGEITKY,
REMEIDRERET 5,

- IIEFE, MIICERT KN ELEEOHEEANTH S L EHRT D,
NI EERL. BERAORKEICMAERAINTLNELNE I I ERT S,
IIEEE. EERNOBRXIEHHICMNIZREBRIZTI—FI LA FE£E

38




NYF—EEEENE LS
[2H - 1245

AW,

MIEEL FERNOEBOBEDIRICEHRADN T ZRNDNETIEIEL,
Ffz. 7—FT LA FEBRORDYICRIEHEDHIERERVELY,

-MIEEFEF, MIBRAOZEHRLFIN, TRANFRERICE>TLAEWNS
L EHERT B

-MIEEFEF., B, AFLEREMBERRERZHRBRL, B DR EA
MEMHICHEL TS EZHT 5.

(B, FEIN-HROEE - FIA)

RNV EERWEEFERALAL,

- HROTELERIC, MEHOREFTI VI TAVZLOEFERALAL,

- BHRELT. EHMGEBEAVEL,

A VR MLDRAILEry FTITHMAYDEDERLVELY,

CEBIE. BROFRBICERINIESR. A AREHNSDHROBITICEAL T,
HEREERTET I LERTT S,

CHEEDITE)

LB RECERICS T HHRFROERICET B GTHIZDONT, H
BEDEEZET

HEEIL. MBS, AR NV ERNE, TOMBHETRESN
FRREEITD. £, I—E—REDEIVRBERTESICE, T H
v TOERAEE TS,

HEBE, ROIZEMYRLEDHIZ, BRORVOXSFERET 5.
KERDIRMAEE LS TVHISEICIE, FERAICEANSKEBNK KR
ERS

(HEORMET HER)

EHRMGTERGEGICEVT, ROEBARONGWNMEEIZE, HEZBERD
HBZRIEYT S,

3. HKPDHA RS54 LEHE

E % (BREFE)| HARSAUE
WHO (1993) 0.01 mg/L
F—ZK3)7  (1996) | 0.01 mg/L
EU (1998) | 0.01 mg/L
hra 0.01 mg/L
USA¥ 0.015 mg/L

X HHEHD 10%NCDEEBAIHEIC.
IS DOxEEHET 5 & action level’E L THRE,

SRITHARIZENT, GEEHRPLEABRER., AT, KEE. NUF,
AV OFORMEE LT, HRAGARICFAIATE, LMLENS, C
NIZESHRPFEEOSRESATE Y., REORFEERF Y vETS
rDIEB,

BETE, —MOETEIRERM ETHEXFAORNSTBIERIZH HH.
FRADEENRVNC ELEDOREMNLEICH27=C&nb, BETH, KRR
PIZEHEIZEBLTLSEY ., CORSITRETTRESWEREYICITRAN
BT LML HDH, 512, —HOETIH, REBZEFALEZKEE, A
V) VEQFANREL TV AL EET S,

BRREOHSE (ER)

(REW) TRA~17TEEOIECEERENTOROEERERAETEEM
&,

OKEY) FRO~1 FEICEEKEMHOEAREREZ R,

(f] #) AHOSHENREZRME

(BF SHEXEHERRSR)
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=S
(Environment
Health Criteria (1995))

(30", 41%, 537 JECFA)
(IARC (2004) )

(NRIR, 2. PFHRUK
#t

- MEIMARIRE (B F) 10% (KA) . 50% (F.%h1R2)

- E FOEATIE, MiE (KB2ERMER) —BHEE —BREBOIRIZER,
- E FOAKRATIE. BZICHREBEZEAL. BELSIBREALEBITT 5,

- MERR VBT OSROEMFERFEE (E ~) :28-36 H,

- ERRICB T HEMERBRBIBOHThE L,

(2)2mEn -

(R)EHSEHE - EMERERICE VT, SNOEFERIE. IBREIE. WMEIE. TVOUBRE. BiEW. B
g%, SR, EENICRORELEZBEIC. RLEVEE=L L T300
—4000mg/kg AE & WS HERDFON-EHILH 5,

[E3E=3- GRS - EREORBICLIRLRELEEF. REL-BHEOFHRICEN BN
ERUHMTE~DES
- EAUMICET ZEMBEILER (ARC FI)L— 5% : 2A (IRA. MR
EEm ) .

HEE

(N BFERE

@OPTDI/PTWI/PTMI PTWI : 25 ug/kg A E/58

(30" JECFA (1986)I=H VT, SR - FitERHE L LTHE)
(41 JECFA (1993)I2 5\ T. RR LT IEMEL TOEBEITHK)

QPTDI/PTWI/PTMI MR HL

- 1986 £ M 30 B JECFA (&, $hERE L MAREICIE) = 7484
WAS ELSNIROFHD 1 B = YIKE 1kg &= Y THEREREN 34 ng/kg-bw
ThhlEmPEENO LR EOMICHBARH OGN EHERL., CDES
HIZPTWI ZEH LT=,

1993 £ D% 41 @ JECFA (L. FHROFH EFKICRRLIMOZEICHT
HEZUNTNI L, MARBICHRBEZEBL TBENLIBEARITT S
CEREMNL, PTWI OREET HEAZLTOEMRBEICHIT =,

- 7. 2000 F£DF 53 [ JECFA X, BHoigicE LN TiThhizak— b+
HEOHERMNS., MPREELRMAEZ. MNTE~OESLOMEREHS
MZL&ES E LA, MASREEMN 10-15 pg/dL 2 TFES &, TEEHRI
AR AEDOREICERT 2AEERENEMT 52 Lh 5. BEIKXEFE
TEMNE LAWBLARETELVERER L=,

(2)AatsEiE (ARMD)
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FERL

(1EE—B GEf) ERE | 1. BRICE T 5AERR

[EEFEE (1981—2004. M40 11ybR57 1)]

 OEEDERE
_ .
£ & ;3%%% —EMETE
(Hg/AEHR)
S56 - S59 Fi 57.9 8.1
S60-H Tt Fi3 53.6 7.5
H2-H6 1y 38.3 54
H7 - H11 iy 34.7 4.9
H12 17.6 2.5
H13 225 3.1
H14 21.4 3.0
H15 21.2 3.0
H16 26.8 3.7

¥ BERADTEHEESF 50kgtLTEHE

- MOBRBAERE (FK12—16 £FEFH)

REH aERE e
* 6.39 (29.2)
MF®-F 2.30 (10.5)
HE-ET 0.95 (4.3)
peafifs 0.25 (1.1)
2-EMIA 0.67 (3.1)
E3ES 0.94 4.3)
FEEHXR 0.94 4.3)
Frx-EE 3.10 (14.2)
WELF & 2.16 (9.9)
B 1.29 (5.9)
Al - B 1.28 (5.9)
RO 1.30 (5.9)
MIES 0.26 (1.2)
otk 0.05 (0.2)

& &t 21.88 (100.0)
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2. B

[JECFA (2000)] (ZEMGIRHEShF=-T—4)

EIR (i £ e %
e ASDV4 = 1EHE (95perc.)
XA
Bt 2.6-3.4
ogc 2.4-3.3
122
BR 1.6-2.5
xR 1.7-2.7
2R 3.1-5.0
L2 (97 R) 2.0-5.1
Total 4.9 K#ERR<
6.3 KEET
BA 4.2 KEBRL
5.6 KEED
4R 25
2R 7.0 KZERR<
11.9 KEEST
hr+45 F 1-47% (20kg bw) 5.25 HERKRE
KA 20-337% (70kg bw) 3.3
Total 2.4
hE KA (60kg bw) 10.1 g;’f}ﬁ;ﬁiﬁdy”b
Fit (16.5kg bw) 24 .4
HHAEE (58kg bw) 9.8
F 2-77% (16.5kg bw) 29.7
FHt 8-125% (29.4ke) 24.5
BfE 20-504% (63kg bw) 22.0
M 20-507% (53kg bw) 19.9
450K 1.4
TIUR XA 8.3 BERE
60kg bw
FHt 2-8:% 19.4
20kg bw
Za-Y =50k B 19-245% 3.3
B >255% 3.3
> 255 2.5
Fit 4-67% 5.3
Fit 1-3% 6.3
AANFT Fit
RXEIRE 9.9-48.6 hRE
EEBRIES 6.7-57
AYIT—TY 2.0-6.0
= 2.6
AX1R Total 3.3
FAAH 4R 6-114 A (10kg bw) 0.6 HERE
FHE 2% (15kg bw) 1.1
Fiit 6% (18kg bw) 1.4
F 107% (22kg bw) 1.2
M 14-167% (60kg bw) 0.4
ZiE 25-304% (70kg bw) 0.4
It 40-457% (70kg bw) 0.3
% 70i% (70kg bw) 0.4
BtE 14-16/% (70kg bw) 0.4
Bt 25-307% (70kg bw) 0.4
Bt 708% (70kg bw) 0.5
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[JECFA (2000)]

@ INEEIZT. USFDA HZEHE L 7= b=4" W4 {1yb257 4(1993-96)D FH91E % & A

L-5&
o =k 3 - Middle Ear . Latin
B GRE Ei{E Eastern  Eastern African American European
FFEET (32) 0.011 0.005 0.005 0.004 0.003 0.003
%R (2 0.007 0 0 0 0 0
Z8R%E @) 0.012 0 0 0 0 0.001
BR%E Q) 0.016 0 0 0 0 0
IN—YPa—R 0.006 0 0 0 0 0
4 LEFOR 0.008 0.001 0 0 0.001 0.002
ZRELES (1) 0.013 0 0 0 0 0.001
$W. BA.FER (14) 0.013 0 0 0 0.001 0.002
4K, FERE ) 0.031 0 0 0 0 0
tEYtEmAE (1) 0.034 0.001 0 0.001 0.001 0.001
BH (5) 0.01 0 0 0 0 0.001
E4Q) 0.008 0 0 0 0 0
TI5HHEE (3) 0.009 0 0 0 0 0
DURIREE ) 0.013 0.001 0 0 0 0.001
CE:HAG) 0.008 0 0 0 0 0
X4 (6) 0.011 0 0 0 0 0.001
RSN DRE (9) 0.009 0.001 0 0 0 0.001
ZREFE 2 0.008 0 0 0 0 0
BRELEET (12) 0.01 0.001 0.001 0.003 0.002 0.002
EAaRkiE &£ 85E0) 0.039 0 0 0 0 0
25 Q) 0.011 0 0 0 0 0
a&t (mg/ A/H) 0.012 0.009 0.009 0.01 0.017

@ EEIZ, USFDA ASZEME L =404 {IypR5T 1(1993-96) DI KIEZFEA L

=54
i B G HAME EMaI:t(:fn EaE?::,rn Azt Arrl:::iIZan ELIEERE

24EEt (32) 0.022 0.009 0.01 0.007 0.006 0.005
HHEEE (2) 0.013 0.001 0 0 0.001 0.001
—8%E @ 0.022 0 0 0 0 0.001
BRFE Q) 0.034 0 0 0 0 0.001
TI—YTa1—R 0.019 0 0 0 0 0

ST E =)L) 0.015 0.002 0 0.001 0.002 0.004
ZRELE MR (1) 0.014 0 0 0 0 0.001
$ @A KA. FAW (4) 0.022 0.001 0.001 0 0.001 0.003
&K ERRE () 0.08 0 0 0 0 0.001
HEYEmAE (1) 0.044 0.002 0.001 0.001 0.001 0.002
2P (5) 0.018 0.001 0 0 0 0.001
EHEW 0.018 0 0 0 0 0.001
TISTREE (3) 0.032 0 0 0 0 0.001
)REREE D) 0.037 0.003 0.001 0 0.001 0.001
=585t (B) 0.019 0 0 0 0 0

R (6) 0.027 0 0 0 0 0.001
)RS DORE (9) 0.02 0.002 0 0 0.001 0.002
ZRFE (2 0.02 0 0 0 0 0.001
BRESERT (12) 0.017 0.001 0.002 0.006 0.003 0.004
EARREE £HRE0) 0.21 0 0 0 0 0.001
BEQ 0.015 0 0 0 0.001 0.001
&E (mg/ A/H) 0.022 0.015 0.016 0.019 0.032
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® SREEICCCFAC TIREINTWS (U H#EZEALKEE

o - Middle Ear . Latin
m B =KXIE Eastern Eastern African American European
Eii-Z7] 0.1 0.005 0.001 0.001 0.005 0.0049
8% 0.1 0.001 0.001 0 0.001 0.0051
BR% 0.1 0.001 0 0 0 0.0023
e 0.1 0.003 0.001 0.001 0.001 0.0031
RIS R E 0.1 0.009 0.001 0.002 0.003 0.0078
DR RELE 0.1 0.008 0.002 0 0.003 0.0038
PREFERT 0.1 0.006 0.011 0.032 0.016 0.024
TS RBE 0.3 0.002 0.003 0 0.003 0.012
R4 0.3 0.002 0.003 0 0.005 0.015
F;EEEt 0.2 0.086 0.09 0.064 0.051 0.045
) 0.2 0.005 0.004 0.004 0.005 0.0024
ZREBx 0.2 0.002 0 0 0.001 0.0052
4 W, BA. £A 0.05 0.002 0.002 0.001 0.002 0.0075
BR 0.05 0.002 0.001 0 0.001 0.0026
IZFLEERR A 0.05 0 0 0 0 0.00038
AR 0.05 0 0 0 0 0.00026
HEY R AE - BE A 0.05 0.002 0.001 0.001 0.001 0.0019
K. FAEE 0.5 0.002 0.001 0.001 0.003 0.0062
& WE, F0R 0.02 0.002 0.001 0.001 0.003 0.0059
ZRELE& 0.02 0 0 0 0 0.00094
=t 0.2 0.002 0.005 0.006 0.008 0.0067
ERREE (8. AF) 0.05 0 0 0 0 0.00015
MAEY (GER RO | 1 0 0.004 0.001 0.001 0.0083
ZIL—YTa1—2X 0.05 0.001 0 0 0 0.0005
A&t (mg/ A/B) 0.144 0.131 0.114 0.114 0.173
[UK (2000)]
BRA 0.1-0.18 ug/tx Z kg/H

DE (418 5%)
R (1.5-4.5%%)
=EE (BRI
R (FEEk
REBYTY

0.17-0.32 ug/A = kg/H
0.25-0.47 ug/tAE kg/ B
0.094-0.17 ug/tA=E kg/H
0.12-0.19 ug/{AE kg/H
0.1-0.19 ug/AE kg/H

[A—X +5 U7 (2002)]

AR (25-34 %) :
BAZME (25-34 %) -

LE (12%)
LI (128%)
HE (2%

LR 9~ H)

(#3524 (2003)]
&4k : 10 ug/ A/B
Fit . 4ug/A/B

[EU : SCOOP (2004)]
MA: 42ug/AN/B (ZETH)
Fit: 3-14% 40ug/A/B (FETH)
4-6 % 26 ug/AM/B (ZHETH)
10-12 % 34 ug/ AN/B (ZFEF)

0.06-0.40 ug/ A= kg/H
0.02-0.35 ug/{AE kg/B
0.02-0.43 ug/AE kg/H
0.01-0.35 ug/{AE kg/B
0.03-0.93 ug/{AE kg/H
0.01-1.2 ygMAE kg/H
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(QHEEAHE

[JECFA (2000)]
GEMS/Food Regional Diets DB MHBET— R ICUTDID2DRET—4
EERHE,
*USFDAD h—ALFA Ty FRET 4 (1993-96) I2H T2 REDFEHE
-USFDA®D h—Z LA A Ty bRET 4 (1993-96) IZHTHREDHKRKIE
- CCFAC TIRESNTWARAEEMBE

[F—Z AL Ty FRE T4 (2004)]
BHKEED-L2BERZT 14#ICH T ERFEFHEICLIERERZICE
DE, INEEMSBREEAL, BEICSGLTHRELEER., BREICIEED
BEOAHZETVER— ALY OTEHMLE—BEREZHE.

8 MOE (Margin of exposure) |
9 RS - T - SRAEICK BE

f‘ T feaaicEE L L
10 | NF—FRISERSINDA

BREAHLREVERD
SERE

(REY/ERDER

QERNDEEEEE
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11

BRBALE - ) RV ERA E

[WHO(1985. EHC165)]

101 ARFAERK
NRFELEORRIT, BB LUVRIELENOERORDICLLHBEEDRB LN
I, EFORBEZELIMEAOHEMER/NRICT HAAEERTAETHD,
CNIERICEKVERTEHILENTES,
a) REMRGEATO TN TOEBERHDOMFMANOERMERAPLL,
b) ShEEFIE LI-ZHOEAEZ—BHIRL. COBOEHOBELEZBEIET.
c) SRERAZEHTELONE-REDWME. thiFLETEORRICOVNT, T2 TRHE
B EDRF S EA,
d) BRERICE T 5HROFERAPLEBIZIEEEZEOHRER).
e) BERDINH. FAE. REICAVIIRICIE. MABAET 2 LEEAN RO
HREPTI-ODERRTDER.
f) BREICBT2MBLUMMEEYMBIZIE, FBEFL LTOEBB)DOFEREZD
BBEGLCT L,
g) RBFEDEHSPICEVT. FEYEHDIVEIRSELTRESN 0%
HRAL, EBRSE. BT IEMNEFELL,
h) KALEBAOEKEBICE VT, SROBMERDICT 5O DM & EEBMTD
A,
) EEE. E=F. BEOO. SXER-BIAIATWAIRICHT 5. &
DREOEARLBLVZEMET 5. #5 L-HMETEIC & 2BHBMNTRE,
Fi i #8 &5 (technology transfer) DR (B AFIATRETH S,

10.2 ARFEHE
AREEHEITERSBINETH D,
a) T—AREEBIEL, BERDORESEHEEDERE —MRNEET S,
b) Bf. K. K. TEFDRDE=L) VT - T—RIZEDIE, N(YRY
DIRBRENEMOHREHET S,
c) RRBEDVURV EHITHEATIL—TDREEIYRITHERAAY FZDWT,
EHEL-FEEHET S,
d) ShNEZICEET S FORBREZEICOVTOEBETIEEHEL. —A.
XALDEWIZ &L BEZHOEZRHT 5,
e) WUILFEBHRA. NLRY T, BREDICHEAT 2HMOEEZELSE 1R
BEHNEGE~DEIEZEHRT S,

103 RO Y—=v5-E=H Y257 -FHEF%
MORBICET LEMA LT, RELSEOBEEDHDIVEIHEORN A EZRLEL
LTW3, EEMICIE. ROXMELNDETH S,
a Ry)—=24
i) mMPBREREX. MNEOBEDRKREDRY ) —=2JIc0T 2BNI-E
WS IE (biomarker) & L TRHIRETH D,
i) SROBEELEICTHT IREFOMZEBOBRZHEICE T, thOELEMN
B ZIEFMETO RARILT 0 U D)2k D, #IRO/NROEEMILEE
+ 5 TEALY,
b E=4Uyvy
i) BESLUVEESOHBLEIEECEAL T, MPHMEBE 0.72u TIN5
Ugd)UTDEBELBIAED:O. SOICHBUASNAEERARETRET

5.
i) $hEADOEES K (reference material) % AU =EEHI G D FEE RELEHE
NBETH D,

i) MASRRAET —2 E2ELT N TOHRYIE. REOHERIELBEEHEIC
DPVWTHEYLGT—2%525THS S,

V) TAOLERIT, BREMNOERS S UT -2 LEOHHFHFEICE
Y, SoCREEL D, AREBICE, BRHICEESA TV SRESEBIZ
(. IUPAC B DIRAEEMT %

[Codex (2004)]
TENRER
— b5 TH%({E TOHOYRIEEHE] B8,
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12

YR EBZEDHSHET
FRELTWAT—4%

FROBHFIEBUETHLI LML, SERBICET HERISBLE, TOHIC
F EELGRBRICEFNINOEENM T T ANV EFTELEEMIZOLT,
BARAEEERES,

5% COT—AEFAVTEREOHELZREL. COHERRICEIZFUR
HEBEBDER T HIN,

13 | HEEOBED - 28 HATENOELFAICL FBEFROBREHIE00. BRENTIIADE
LRANKECHOLTOBEEHY . RLTHLABLEFEREL,
Y B

47




48



Al 7
ERNEREMORSARERAERER (1 SFE)

(=27 7Ol E E | EERAERED EER | ZaE | THIE | FHE
R BB R | A% Rt (1) (2)
2& DR | mgkg mg/kg mg/kg
E 199 0.02 196 98% 3 0.04 0.0005 0.01
INE 93 0.02 80 86% 13 0.04 0.004 0.02
XK= 100 0.02 95 95% 5 0.03 0.001 0.02
MrAL & 30 0.04 29 97% 1 0.04 0.001 0.02
Lt (RfFE) 30 0.04 24 80% 6 0.08 0.011 0.04
TEWE (RROVEAD) 30 0.04 30 100% 0 - 0 0.02
ZWZIA 30 0.04 30 100% 0 - 0 0.02
IZACA 30 0.04 30 100% 0 - 0 0.02
IEFhvl & 28 0.04 27 96% 1 0.04 0.001 0.02
FyAY 30 0.05 30 100% 0 - 0 0.02
JAayval— 30 0.05 30 100% 0 - 0 0.02
[F<EW 41 0.05 41 100% 0 - 0 0.02
La R 29 0.05 29 100% 0 - 0 0.02
EF5NAZS 40 0.05 35 88% 5 0.09 0.008 0.04
¥ 30 0.04 29 97% 1 0.05 0.002 0.02
f-FEhRE 21 0.04 21 100% 0 - 0 0.02
EwoY 29 0.04 29 100% 0 - 0 0.02
A 30 0.04 30 100% 0 - 0 0.02
F< b 28 0.04 28 100% 0 - 0 0.02
F—<> 30 0.04 30 100% 0 - 0 0.02
w5 40 0.05 40 100% 0 - 0 0.02
LUzt 30 0.04 29 97% 1 0.09 0.003 0.02
YA Z 60 0.04 60 100% 0 - 0 0.01
HINA (BERECIELD) 61 0.04 61 100% 0 - 0 0.01
HDOHMA GIERECIEL0) 30 0.04 30 100% 0 - 0 0.02
HOHMA (15K 30 0.04 28 93% 2 0.05 0.003 0.02
& 28 0.05 28 100% 0 - 0 0.02
9470=Y (RERECLEA0) 29 0.05 29 100% 0 - 0 0.02

3) ETORBISOVTEERFARBDAMRABNEIMRED 60 %EEZ TV =1z, GEMS/Food MR HikIZ
fELN, UTICKYFE (1) RUTEHE (2) HE LT
EHEN)  EERFKREOREZ 01 L LTEH
FHE(2)  RHRARBEOREEZ MRHRF] &L, RUEBRULEAODEERARFEOREZ EERR) &
LTEH
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FHDORERRERELR (1 5EE)

A% 2| E 2| EERFRERED EER | RaE | THIE
" BB R| A% FLULE | mgkg mg/kg
mg/kg & )=t
B 72 0.1 19 26% 53 6.0 0.62
[iRy=y:oE s 317 0.1 216 68% 101 1.8 0.12

) () BEMREROT 2% 4 IR

EHEF,. TERFARGEDREZ 0] ELTEY
RHRF XA
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ERNEREDORSAREAERER (1 65E)

(=27 7 W E E | EERAERED TER | el | FHIE | THE | THE
R OE(IRBR R| A% Lk (1) (2) (3)
2& DR | mgkg mg/kg mg/kg mg/kg
E 200 0.02 194 97% 6 0.02 0.001 0.01 -
INE 100 0.02 71 71% 29 0.04 0.007 0.02 -
XK= 100 0.02 85 85% 15 0.06 0.004 0.02 -
MrAL & 40 0.02 34 85% 6 0.02 0.003 0.01 -
LY (BDF) 34 0.02 15 44% 19 0.14 - - 0.025
WZIA 40 0.02 39 98% 1 0.02 0.0005 0.01 -
ICACA 39 0.02 38 97% 1 0.02 0.0005 0.01 -
IEFhL & 40 0.02 40 100% 0 - 0 0.01 -
FyAy 30 0.03 30 100% 0 - 0 0.02 -
Jayval— 30 0.03 28 93% 2 0.03 0.002 0.02 -
[F<EW 30 0.03 30 100% 0 - 0 0.02 -
L2 R 31 0.03 30 97% 1 0.03 0.001 0.02 -
EF5NAZS 31 0.03 22 71% 9 0.34 0.02 0.04 -
h& 30 0.02 29 97% 1 0.02 0.0007 0.01 -
f-FhE 40 0.02 40 100% 0 - 0 0.01 -
EwoY 39 0.02 39 100% 0 - 0 0.01 -
MESE » 50 0.02 50 100% 0 - 0 0.01 -
Y 39 0.02 39 100% 0 - 0 0.01 -
F< b 39 0.02 39 100% 0 - 0 0.01 -
F—<> 40 0.02 40 100% 0 - 0 0.01 -
SOVAITFA 48 0.03 48 100% 0 - 0 0.02 -
w2 30 0.03 30 100% 0 - 0 0.02 -
LU=t 40 0.02 38 95% 2 0.02 0.001 0.01 -
YA Z 20 0.02 20 100% 0 - 0 0.01 -
HMA (HEEE) 20 0.02 20 100% 0 - 0 0.01 -
EDOHMA (HEEIE) 35 0.02 34 97% 1 0.02 0.0006 0.01 -
34 50 0.02 50 100% 0 - 0 0.01 -
FL 50 0.02 50 100% 0 - 0 0.01 -
AES 50 0.03 50 100% 0 - 0 0.02 -
nE 32 0.03 32 100% 0 - 0 0.02 -
¥947-Y (BRIEGVELD) 30 0.03 30 100% 0 - 0 0.02 -

) FYMEF GEMS/Food AR AEICHEWUTICE YER LT,
a. ELE (RFE) ZRCARBITOVTREERRAREDONITRBAESITRBD 60 %EBA TNV =& 15
FEREFEKRICTHE (1) RUFHE (2) 2FHL.
b. Tl (RFE) IZOVWTHEERARBOSITRABMNESTRAED 60 %RETHO I EMhL., EERF
KiumDREZ EERFD 1/2] £LLTEHE (3) ZHHLT=
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FHONSAREATRR (1 65FE)

faw 5 W E E | TERARED E2R | REE | THE
|| B R | A% RLUE | mgkg mg/kg
mg/kg =y DR
fam 73 0.1 41 56% 32 2.8 0.40
ERA AR 346 0.1 260 75% 86 1.3 0.085

F) (8 BEMBREFROT—2%H &R
EHEF, EERFREOREZ 01 ELTEH

RHRF XA

52




ERNEKEMORERRERELR (9-115FE)

gL oW | T E |TERERED | TER|&RSIE | FHIE | FHIE | FHIE
R | R AR Ay Ukt (1) (2) (3)

HE | OmE| mg/kg | meg/keg | mg/keg | mg/kg

¥ 15 0.05 15 100% 0|- 0 -

NYIIhY 5 0.05 5 100% of- 0 -

4mh7 (9ahY %) 5 0.05 5 100% of- 0 -

MYE 5 0.05 5 100% 0|- 0 -

Arh4'5 15 0.05 15 100% of- 0 -

YRy 15 0.05 15 100% 0|- 0 -

IV 15 0.05 15 100% 0|- 0 -

Yy 15 0.05 15 100% 0|- 0 -

hot 15 0.05 15 100% 0|- 0 -

¥n\EI5R 5 0.05 5 100% of- 0 -

owi 5 0.05 5 100% 0|- 0 -

Javyn 5 0.05 5 100% 0|- 0 -

ANFISR 5 0.05 5 100% 0|- 0 -

FIvyn 5 0.05 5 100% 0|- 0 -

Y7+ 15 0.05 15 100% 0|- 0 -

w4 15 0.05 15 100% 0|- 0 -

$v 15 0.05 15 100% 0|- 0 -

AR ¥ 15 0.05 15 100% 0|- 0 -

'L 15 0.05 15 100% 0|- 0 -

E74 15 0.05 15 100% 0|- 0 -

AVFYH A 15 0.05 15 100% of- 0 -

N 15 0.05 15 100% 0|- 0 -

7 15 0.05 15 100% of- 0 -

7Y 15 0.05 15 100% 0|- 0 -

24 15 0.05 15 100% 0|- 0 -

71 15 0.05 15 100% of- 0 -

7htE 15 0.05 8 53% 7 0.15]- - 0.038

E)TAYFICONTIL, EERARBEDODITARA ST EAID60%KRFETHo-ZEMD,
GEMS/FoodM R ALt >T. EERAXRBDRELZIEERFND1/2)ELTEHE () EEHL
-
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(le=mE)
€A (EFH) : Ea1 8453 A8H
IH H A B

EEE. ZOMDIVRAVEEEE

(WEMR

10 me/L CKEEBIALLE . RORIEANT ATEDE
F- AR )

(25t

N —RAEREESNBKSIZHS
=134

EAEIZENT, G<ALTF T RIAITRIEM KLE
HOEN. HRGEDBREFHMALIELERELTS
EREFIREFSEDNESR),

FREEOHREERN)

BHZBITET—2 (REEHT-Y)
EMESAIIL—YLUNDIMIRED): 0.41~3.72 ug/g
RSA)L—Y:92 ~ 27 ug/g

#5%: <0.015 ~ 1.87 uglg

+vY: 138 ~ 23 ug/g

A: <0.015 ~ 0.09 ug/g

43, FLE R <0.015 ~ 0.23 ug/g

BRHE. ;5EE M <0.015 ~ 0.92 ugl/g

BT

(DIRUR., 5370 HEH R UMK

T HPMIZ 90%LL EA YRS, 96 BFFE LAN ISR IR L 7=
SHEDIFEAENRBIZHHINSER, BLUSADT AR
TOlRFICREENMTHSVYR, BICEET HER,

QaMEM MEOFT7/—CE. HOEE. £, D3y iERE.
B. TH. FiE#HZOES (VX Fvbk K)
ERILTIEED, 1B, TH#. BfE. B EE%.
BEfE. ih. =g, B, BB, FE. 8 2FRf0E. &8
R. @K ARME, F7/—E. 2avd. BRLEEEN
Mo TS, BEEEIEH R T 3~6g. B AT 8~30g,

QEHSEM

HE#BSEM FBROZEN, SHAICH=5HBRTIXHEOEIERE DA K
Hh=(NOAEL 17.5 mg boron/kg bw), £1=. 8 RDAE
B, (Ty )
ZEFRM, BEEEBRDOLN TV,

MEaE

(W FERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

Q)2 S EEARD)
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7 | REFE
(MEE—BIERE BEMNS 1.2 mg/ AN/H
(£EwREIX 1.5 ~ 1.9 mg/A/H)
(QHETERE
8 | MOE(Margin of exposure)
9 |FAE-MI-FEICLLHEE
10 | N —FRITHBLINBATREMED
HEREY/ BRDEFERRE
WEEY/ BRDIESE HoWLBRICEENDEREENH I, BHNZEITS
T—RCKBHEHE, BY. 2E. FyVEICEREICE
Fh, AES, ANE, AE, FEICTDE,
QBERDEEERE
11 | BEFIE-YRVIEBAE
fets ~ P
12 |\ WATERERDOLTRELT | mog - sz aRb0BREE
Wb T—42%
13 | HEHOBED -2 B,
14 | ZDfth
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NY—FDRF 54

BIERELIE

2 | HEE, 20DV RIVEEEE
(MEMRN
(25t
3 | NF—FAEBEINELSITHS | FAYAIZELNT, 1990 ERBFEICKBKIZEENTINS
=124 CEDHIBALT-, FHOBRRICEFZEZ 5 Z HAIREMED
H5 BRSO, EFBINTLS, FDA IZKBEHAEIC
ENE, FEROEMHFRLFLIND, TERFLRIE
AyhRETHEIESNTINVS,
4 | BEEROHREEMRA) IEH,
5 | EFEETE
(IR, 7377, BEE R UM
Q)&=
QEHEM FIRARIC KBTIV RDEYIAAHZEFAET H(NOEL 0.007
mg/kg bw/H),
HEBEM BH
6 | THEE
O BERE
MDPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI DR #L
DRIESIRIBARD) 0.7 ug/kg bw/ Bl (GEHIBHERER®D NOEL £Y)
7 | REFHE
(Wt E—HERE
DHEEAHE
8 | MOE(Margin of exposure)
9 | AT -AEICKEHEE
10 | Y —F(THBEEINSATREMED

HELRFY/ BEDEERE

(DEEY/ BRDiEE

-4 2(,(5.76 ppb), LA R(10.7 ppb)ISELEHIHY (T A
7))

o7




KEKGE  KDFBRENRON TS (FAUH)

QERNDEERERE

11

BRI RAVIERA L

12| VAVEBEZEDSETAELT | BRIZEITHFRERE
NBT—4% BEET BT —5
13| RRAEOHL B BEYERSATLAEL,
14| 20 DM OBERRENEEG RN, B

FRKEEMNFLINBZEIZKYBRFLENEETLENS
BBRAMLN TS
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(M E)
6B (B AH) : FRE1843HA16H
IH H A S
NY—FD AT 54 (FAAXIU8E)

TRUBIEDORUY —\S—UFFL L (PCDD)DSH 715
RUBIEDARLY TS (PCDF)MD5% 10 184E
*275+—PCB Co-planar PCB) D5% 12 1&4A

EEE. ZOMDIVRVEEREE

(MWER

CRERE: KR---FFEHIE 0.6 pg-TEQ/m® LT
KE---FEFE 1pg-TEQ/L LLTF
JEE---150 pg-TEQ/g LIF
13%---1,000 pe-TEQ/g LLTF

“ZOMBEA XA R UHEHKIZE T 53R%

*TEQ &l%?

FAAXX U HILEE. BUUEEYMORERELTREFIZEE
LTHEY. TN TN DOEEDEINELLH . BEMDFHELT
X, FELEEYDEICZENTAOSE (REFHEIRINESND
2,378-TCDD M&EME1EL. TOHMBELLTHOOLI- R &
FLI-EZEETLI-F1% = (TEQ: Toxic Equivalent) ELTRY,

(25t

(EU)

Bambh O AEEEEVRAD
RARVAE R, EESMORERVCRES S, REOHARUK
EHGERVEALOEG ARV, BINRUIIMG. migC
EITERTE,

A bDRTIav L)L (EUEES)
HERROSREN. EWHaRUZTORIEY. FLEH R UREEH
=EOEYMEISH. FTOMEFEYE R, AR, AEECLIZS
Eo

(32E)
4R, BKA. BARUVIOEERAEEE
(5pg WHO-PCDD/PCDF-TEQ/g fat)

(Codex CCFAC)
IBRRUVAHDOAA(AXL U EORRICET2THRE(X) 1%
#Etd (2006 &£ 3 AIRFE Step 3)

NF—FHERIND KIS
-4z

1957 EDKECHTHEITDOKERE M. AN LEETTAA
FEAFEFAL-HER BRERD ICFRMELTEFEA TS 14T
VENRREALNDITFHEZHROER. AERERDLITKIHDE
MICKDIKRRBLEEERETSEH (ZTORDOHEFEIZL>T PCDF
& Co-PCB THDEDHEMR) . 1976 F. (BT ERVDEETIBTH
BREBEHIZEDEMORENETCLEHOREN SIS EEM

de &5
R XRo

HEAEIZELTIX, 1990 £, NHK FLE D F v R—2ITinEHT
BREATFIODHGBEERICEEENTF/A XTI ERERL
EHARSAURHARERIZHREL. [T T U EREBLEFLHA
FoA2 1ZFLHT=,

F1-. 1995 £, HE— B EREORFAIIBEIANLRELE
8

FOH. ARFRESHIZBVTHIEDSEESEARDIAN--2E
PUBERMRTEALICE ITAEXREMLERZOEEOMEN
BY Eifont=,
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BREE

DHmEER)

*H16 FERERR (BMHKES)
B EE(B41 1K) : 0.79pg TEQ/g (0.24 pg TEQ/g)
S5H£E%E(229) : 1.06pg TEQ/g (0.24 pg TEQ/g)
5t E%E(32) : 0.19pg TEQ/g (0.11 pg TEQ/g)
55 B z%%E(30) : 0.48pg TEQ/g (0.23 pg TEQ/g)
SHZDh(50) : 0.15pg TEQ/g (0.08 pg TEQ/g)
*${E (L. PCDD. PCDF B Uf Co-PCB D& & DFHA1E
()AL PCDD kU PCDF D&t
BEY
R4 ZL(EE)(10 $84K): 0.012pg TEQ/g  (0.0035~0.026)
F—X(EFE)10): 0.092pg TEQ/g (0.022~0.2)
4 P(EE)18): 0.25pg TEQ/g  (0.0031~1.4)
BRPI(EEE)(10): 0.011pg TEQ/g (0.0033~0.029)
FEA(ERE)10): 0.059%¢g TEQ/g  (0.014~0.11)
2 I(EFE)8): 0.066pg TEQ/g (0.0029~0.19)
B 12O (B A)(3): 0.029pg TEQ/g  (0.00042~0.085)
2O EEHA)3): 0.28pg TEQ/g  (0.17~0.34)
*3(fiE (L. PCDD. PCDF R U Co-PCB MDA D FY{E
ORIFET—20EHE (R/IME~ &R X(E)
EEY
JKFE(21 #84K): 0.026pg TEQ/g (0.000042~0.014)
INE(5): 0.0061pg TEQ/g  (0.0020~0.010)
K#E(5): 0.0077pg TEQ/g (0.0036~0.013)
AKZE(11): 0.021pg TEQ/g (0.00012~0.011)
MALKL@): 0086pg TEQ/g (0.00038~0.028)
EELE(2): 0.025pg TEQ/g  (0.0010~0.0042)
ZFED4(2): 0.036pg TEQ/g  (0.032~0.039)
HZF(1): 0.053pg TEQ/g
DEHA(1): 0.0097pg TEQ/g
IF3NAFS(2): 0.055pg TEQ/g  (0.047~0.063)
#1(1): 0.030pg TEQ/g
HIFE2): 0.019pg TEQ/g (0.0075~0.031)
MEB (1) 0.0022pg TEQ/g
Zp>5Y(2): 0.0060pg TEQ/g (0.0044~0.0076)
IZA%5Y(1): 0.0053pg TEQ/g
ZEE)N2): 0.12pg TEQ/g  (0.079~0.17)
Z(HEZE)4): 0.056pg TEQ/g  (0.035~0.078)
ME(5): 0.0052pg TEQ/g  (0.000046~0.010)
#:L(3): 0.0053pg TEQ/g (0.00044~0.0086)
SEST): 0014pg TEQ/g  (0.0013~0.061)
YA (4): 0.027pg TEQ/g (0.0020~0.0041)
*${iE (L. PCDD. PCDF B U Co-PCB D&t D FEH1E
ORIET—2 DO (R/IME~ &R KIE)
*H16 FELIRIDT—2I1E. BHIKES HP 1283,
oM. BEFEE HP IR EEICEESh I F (A X2 5E—B
ENEARZ0RAEHKRICBVTCRAEAEICL>TEON-ESR
FRET—2H8E,

* H16 FEFEH R GRILITECE N ESARRERT)

-5k

#3 (6 #81K) : 0.13pg TEQ/g  (0.05~1.1)

#H(8) : 15pg TEQ/g  (9.2~22)

Tavay)adL(1) : 0.00002pg TEQ/g

FabH5(7) : 039 TEQ/g (0.10~0.62)

HEFBAREDLD ) : 2202 TEQ/g  (0.54~2.2)
*3{E (L. PCDD. PCDF & Uf Co-PCB D& ETDFH1E
ORIET—20%E (R/IME~ R XIE)
*H16 EELATOT—2(E, JILITEBUE NESARBRERT HP (2
EE T

FIEHE
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(DIRUR., 5370 HEH R UMK

HAAXDUEIE EEE. RERUTHNSRIRESNEH, RINDE
ElX. BiEADOESE., RIVER R UERICKYERD,

BREHLETE.EMNIERD 3BRISE (4T EERINT
M. BEEETIE, FMAX DU ERERED 90%LL L IXFOER
12&%,

BAA X UEEEREWICEOKRELIEE. £, K. BF. /.
BIE. BBhIZR T 5. BHICHRUVIEHIZZ<ERINS,
HAFFDUEIEEICEFICH S R~ OHEM L7 et
HEEICITEENAKEL, EMZ23,78-TCDD ZEAREL-BEED
A, 58 . 9.7 ETHoT=,

RIS AAF DU, RBINISKL DoKY LB EIZK
BFEnd, T REICITRSLEELH D, RFEWD ELIIEEE
ZF. R&HBHUVDIZEAFIHE#ENh 5,

Q==

BREICIIHMEENKREV, BRZEORLSVEEILEVLD
LDy (F M E) [£0. 6 1t g/kg bw, REBEZEDELNESNDHEN
LRAZ—DFNILS, 000 i g/kg bw T, —HEHENENH B,

Q=

(ORHISMN

(FAH M)

EERBWIxT S 2,3,7,8-TCDD DHEEMIZDLTIX, SYrDHER
[2&Y 100ng/ke/ B (2 R DEHRE)ET. FFABENADRLELFE
B HE, FoMIz. YR BSYrERAWE-REIFHEBR T, BIRIRIER
IRIE. OF-SFN-FRUHORFELERE. VUNEBEOFERN. LB
2 358 Ting/kg/B (2 ERDEHERS) IZBEVTEDHLON T
%,

19974, 2,3,7,8,—TCDDIZDUL\THH IARC D51,

(5581 NIZTRLTRERINAEDLHD)

* N\OEZFHREOHEERUVEYWORORERBOLERIZE ]
* COHERILAMEIL. BEEGFICTERALTENAZSISEITD
TIEEL MDD ELNANEICLEEILAERDB AL ERES

SERTRE—Cav R THI LS TS,

(ZDih)

- THTFILORETIE. B4 EREBS L. HE5ERBE 10
FEDORFRIZHE LT 0.15ngkg B TFENBEEDRKERLETEEN
ECEmMLI-EDHE,

s Ty MIBITEEYRBEEESR (CYPIALD DFEN Ingkg DIREE
TRHLATEY., T, TIAFBICEVTIIEFEDEZEN
1.5ng/kg TRH BN TS,

COHFIZEWNWTY AT I RH 4.0ngkg DIREETEROH SN TLY
%,

[TES=

(D EFERE

OPTDI/PTWI/PTMI

(BA)
4 pg/keg-AE(TDD (1999 £ 6 A)

(JECFA)
“EE 1~4 pg/keg AE (TDI) (1998 4F)
*4pg/kg REZX HEORAMBERE. FABH7GZEIZELTIZER
2% 1 pg/kg RERFEICHIBA EHELT=,
-70 pg WHO TEQ/kg A&/ R (PTMI)(2001 £F)

@PTDI/PTWI/PTMI DR #L

(B&)
REFHMHBROERELSHINL. 86 ng/ke ZRHLT HIEARNATR
ELL.ZDEINSAD—BIEREZRDT=,
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HEDHEENRINIRVEWNVMARNEBREDMEIL. HEETBEIROR
RREEERL-EH%EEOM1286ng/ kel ZFTE,

Q)2 SREIEARD)

7 | REELM EEFBEANBEENMINIAIVMREITAZLYERBHEOR
BEEHETE.
T —HERS R A TN RERE(EE S B E)
L 16 F£E1.41+£0.66 peTEQ/ kg bw/H
SHANENSH] 80%
QOHEAE =BT ATIRRET 1
BHKEEDH-2RBEE 14 BHInT. ARFERAEICLIBER
EMZICEIE NREENISEREBEAL. BDECIRCTHEL
& BRECLICIEEMEZFOANEZTVLERI AH YD TY
B BEREZHE T HL0
8 | MOE(Margin of exposure) .
9 | AT -SHIBICKARE FAFF L BOR/EELTIRIIZET I ANEORE X
FERELARLSHLIH. MIFEBREICHITHMEZL D07
(A
10 | N —RITBEREIN D A[REMED
HEIREY/ BRODEERRE
g =] *
QERDEEERE _
1| BB - RVERA E (CCFAC)
BRRUVEAHPOAIA(AXIUERBOIOHDITENREE
"Proposed Draft Code of Practice for the Prevention and Reduction
of Dioxin and Dioxin-like Contamination in Foods and Feeds"
(Step3) Z#REte
(AX)
HAT AR R EE
FAFT XD FBICETIERDERET REELE(TDI, K& K
BERUTIEQOREEE)DREDEL. HHAH R R UHEH K2R
FE5HE . BEMFEEIIFICHRDIIEVDCA - RAKEONEE 5
TEICRIEELGENRE.
TEEYOUERVERICETHEEI(ER 13 £ 4 AHIE)
EXTERMLELGGELHELEGRAOFINERE., B EA
MNELE,
Fro  HFHEAREBE RIS TOELVNE O BEEYSRRF(ICD
LV\T# 800 ELLE TS AZMBETE BEFTOCMBREELEERR
EEEL DRAFTHAZENVE,
I -5 ‘ S AN
12 JXZE' BEEDLLETRRELT NI SURDBENDDEEEDT—EDBE,
WbT—3%
13 [ SHBZOREL -2 —BOEEEILUTEES.

FAFTF O UENFRISRVERERFONT—FTHHI L,

HICANBICEOESBIERLTEREICT(F X UEES
ATLWSRMTHD.

HFIS IO BRETSNEF TEESNSABN BT EBRMSREIC
BRIWTEY, BEREET-ANEH,
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14

Z D

FAX XD RHMERER G & (FRL 11 F3 AF(FF U3 HKBR
BRIRBRE)ICEVT. BMKEE L. BRIEY. ANEFOEE
BIETEHIELEENTNS,
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NF—RDE T 54

R)JOECTI=/)LT—FJL(PBDE)

209 FBEDILEMD IR, SBbTHIAES Iz )ILT—T
JU(DeBDE), #9470 7x=)LT—7JL(OBDE), RY
A7OFC I I)LI—FI)L(PeBDE)ANTERENTHY ., =
NSIZDVWTIEBEFDT—E2LBHDH., TS DL
TIET—EAMRIFEAERLY,

EEE, ZOMDIVRVEEIGE

(WERN

7L

(2)i 5t

KR E A Tl PBDE QFEAMBHISh TS

N —RAEREESNEESIZHS
1-ix48

BiEd(CE St PBDE AEMRELHIZEFEET HELD
ADI—TUDMBEEDREICLYVEFBINDSLSITH-
tzo RO KSIEHEEEFE D,
-HELEBRRIZITFEELEL,

RZIKNV =8 M OCERBJEETH ML T H=0IZE
hbhTEf-,

LI RERE-ORERICHRESINTES LAY,

BRREOHREERN)

7L

B

(DR, 7370, HEH R UK

BOERLESIH0 99K EFERUERNAEYA S EUR
SN, 1%KEHARNIZTE S, (5vh, DeBDE)

Q=MEMHE 1B TEL \(DeBDE, OBDE)
QEHEM DeBDE:
EHAEMEIIRSN TULVAN
OBDE:
gD EEHNENT ES VR
PeBDE:
FFEEEMEEORIRIE. IBX(GYE)
PBDEGE&E ™)
FF B 0D AR R (FF SR E MR D RIR1E). BEE(ET) > DB
1t). FIRIRGER L)
HEHSM DeBDE(#fiE 94~99%):

FFROREG Y, Mitm 7). BEREG YL, HO
7#)
FFREDIRX. AZFE. Vo /R IEX(GYR)

DeBDE
fi#27: DeBDE TIXIRIRBMHIIBHRINZULM, Tl
MELTHIOD PBDE 254 DeBDE TIXEREMMNEERS

navh),

OBDE:

65




BROTFHEEDRED . BREOFET(ERIN. Banky
BE ML RZENT V)

Ah Lt 74—FEMiLEeld TCOD(FRS/OAS AR S A
ZAF0)D 100 AR D 1 LT THA(N vitro),
{h® PBDE [2DWL\TIE, REIZMHEDOT—2H %L,

6 | TIBA=E
(HFERE
DPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI MR #lL
Q)2 SEE(ARD)
7 | REFLME
MiEE—BHER= 13 ~ 113 ng/ N/B (BhF5 . BER, 7A)H, LW DHD
J—Av/\DE)
QHEERE
8 | MOE(Margin of exposure)
9 |FARL-MI-ABICKEEE
10 | INH—RITHBLINBAREMED
HLEEY/ BROEEERE
MWEEY/BRNDIELE ERE SO A #IRIE T A=DITEON-YENIR
BhCHHEENTEY., HoERERAEFELINTNSH
BEMENH S,
-J—0Oy/\, BATIIANEN, hTH4 . TA)HTIEA
ENFELERREESNTIVS,
QBERDEEERE
11 | 5L -URVIER A%
12 | YROBEBEEZEDHLETARELT | BRTDEET—4
WBT—4% -MBE LD EMET—4., DeBDE, OBDE, PeBDE [ZDU\T
[EHEBRREDT—ENHEN., TR DL TITEE
[ZZFLLY
13 | HEEDORBD-R# —HOEEEICIRBRBELTHELEF =N TULSH,
FNIFELLTESN T,
14 | ZDith -BRHEORARVURENSDRRIZLEIEZEL. ER

BE(FLELGE)CHAFILDRENTONTILNS,
"BROLDRENEFDRBREEICHOIEENED
BETHANIFLTETHD.

- JECFA(2005) THREtS =A%, PBDE HEEMITHAZ
L. EFNFEND PBDE @RS T-H DB DREILH
F+HTHAE, TE4 PBDE IZxfLT NOEL 258 F 9
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BIZHR L RESHERBRNENIE, WO DBEIZH
SEEDEMEMEZNBABRTLENI L, LD DE
HT—R XTI HEKT HEEBALNDEMNS, PTDI
0 PTWI (IR R TIXERE SN TLVELY,
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BRRLSICEATARIIRITOTI7AILI—F (BEHELHA)

(e E)
6B (B AH) : FRE1843HA16H

I H

A =

NF—RDE T Fl%

T7I7Z5hF 2 B1, B2, Gi, G2, M1, M2
EXR Aspergillus [& (A.flavus, Aparasiticus, A.nomius etc.)

HEEE, ZOMDIVRVEEGE

(MWERA TIS5RFUB1IZDNVT,
B BRICRESINTIEIESLEWN (O HTHEDEERRICEK
U10u g/kg TER)
AR 2L, FBR 10ug/ke, TDM 20 4 g/ke
)5 B

Codex: 3, 05ug/kg(FISRF 2 M1)
KXE:28B& 20pg/kg(F7TRFT 2 Bi+B2+Gi1+G2)
EU: (Z7273kF2 2 Bi+B2+G1+Gz)

MIFEE 2ug/ke

RIMNITFHEE —IMTULI=KEE 8ug/kg

BEEANHEETDOIERIEE. TYYRURZIATIL—Y
2ug/kg

FTIUIRUPRESATIL—Y bug/kg

RINAR(ESMBL, L&D, YA LEIDY, 4—21))
Sug/kg

Gk
Codex: REXE
XE: (77522 B1+B2+Gi+G2)

L4 A 20ug/kg
NS NDRER 20pg/kg
IEEHDRZER 100ug/ke
FROpES 100pg/kg
TEIFHOBKBERY
Jo45—HA 200pg/kg

T EIFEAD A4 300ug/ke
EU: (7T73hF2 2 B1)
2TOHEMER  20ug/kg
L4 At 5ug/kg
WSEADRER 10ug/ke
T EIFEADRZR 20pg/ke

NH—RHGERSNDKSITHS
=134

1960FRETRAEL-7T IS UTHERINI-E—FY
VEESUHEBICESTtEENDKETHIE
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BEREEOHS (BN

1. FR16FEERBANTIFMVEREE(BRIPDAES
DEMEFIVRFTMICETLIME. EEFBEERED
T—HEEITHER)

e S| mad| EE | #A| | B (teke) B (ue/ke)|Gr(ke/ke) | Go(1e/ke)
£ryEDDD 1ol 10 8 2 o
a—rIL—4 200 20 17] 3 o
£ 12 12| 8 4 o
weE—Fuy 10| 10 1 4 5
e 53| 53 53 0 0
a—y5 1wy ol 100 of 71 3
RyFa—> 10| 10 o] 10 0
BitEe—+uy| 30[ 30 19| 10 1
E—Fvvyng—| 21] 11 4T 10|60 seseior] @i | ormosien | crrosems
3 1o 10| 10 of o
E—Fvy 30] 30 7 23] o
2A—bka—=> 20 20 o] 20 o

*KE:5, BER: 2, pE: 1. F8:2
) EERAIL0 1 g/ke, BRHPRF1F0.05 1 g/ke

2. AR RUEANERPDOTIFEUB1DFERERERRAE (F
13~ 166FE) () BEAMRERDT—4ZHEIZER)

E38HCL 760 155 68 0.91
E&qs! 81 5 5 0.12
N 32 0 - -
IhNE 9 0 - -
SM4% 0 - -
AAE 3 0 - -
LB T 16 6 69 6.8
ZFEmnd 8 3 8 2.5
S 35 3 8 0.46
FytsN 16 6 11 1.2
Bo & & 1.222 231 15 0.55

T EHEBRBALEZLO,
FE2)EEMRFIT 1 e/kebl o
EI) FHEIFEERFRMBEN0IELTHEL,

3. END&IA ST DT IS M DFAE

SEIBRICH TP T2 EMSEBALI-FIDFLEE
HEREOHER

X A(45mk{A5)0.001~0.015 1t g/kg

i B(11#k{£K)0.001~0.08 1 g/kg

E)RHBERIE. 0.001 1 g/ke

B

(DR, 7370, HEH R U

A ARRNTKEIEAKRIZKBIESN ., 7IIRFD M1 M2, P17
EIZERBINTRPICHE SN D,

HWELEYMDZE (X, ILRIZETISEF UM, Mg ELVHE
HEnd,

EICEREN=-7 IS OB OEM R BiEEEF
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boBL P450 [CRYKBIEh . RIGEDSLMEEMTHS
T7I75kE 2 B1-8,9,—epoxide ZERLT B,

BRAOFEEMN 800 1 g/kg DT ITRFT Y Bi xS HHEERS
HTH. HA. BBHA. FFlE. BEER /N EICIERB LA,

O H

A RATKEIBERIZKB S M1, M2, PR EZERiS
TRBIZHEHEN D,

HELEMWDIGEE (L. ELPIZEM1, MR EQ SN S, )
MIERSN=TITRE D UB1IEFEOEMHBERF
908L P450 IZKY RIS . RIEEDELMEEMTHLT 2
Sh*< 2 B1-8,9,—epoxide ZERKT D,

QansEH

BOEBICKOABRER (AL mg/kelKE) TRIDI-LD,,
23 0.60

[ZCEY 080

PN 0.50~1.00

¥ 1.00~2.00

I 6.30

Zvhk (k) 550~7.20

Zvk(tf) 17.90

[RFEMRFEDA . FFHIEIRIE. BEEENRET D,

QEHEM

(HERHIEMN

EHRAELHS,

IO RADRFEICEREMNRHONT=,
SYMZIEEEREZDEMIERHSINTLEL,
TI77hF1 2 Bl HFEOEYRBEERF /0L P450 [
KYELE=T7IS5hEX 2 B1-8-9-epoxide HBNFEH L DEE
L35,

JECFA DFHfiIc& 5L B 2R FRIFEDEAIL. A
DIVRIHHSH(1BICTng/kg" REDTITMF 2 Bl &8
WT 2L 108AD550. SALHEBHVEHRE)

[FE=S=

(D AERE

OPTDI/PTWI/PTMI

775X Bt RU Mi &£(Z JECFA TILkRIZETR

@PTDI/PTWI/PTMI DR #L

Q)RS HE{E (ARMD)

TI5h%2 2 Bi B Mi +£(Z JECFA TIEXRIETR

3R

(WEE—BHERE

ERADT7IS5rE 2 B DHERZEZIL 0.04ng/kg/day(7~
14 )

(QHEE T

ELTHLAODASIL—2aVDFEEFAV . E—FYYRD
7—EURIZDOWNTERE

FE- T -REBICLEHE

SREK D C2RMERT HETITRFL Y BEET50%L
T.GETI10%L TFIZHED

NHF—RIZEDERER. FRE

s
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(DA ERBE

TIShFD U BIITHERSN-RAMEIFNMERT DI

FYELHIZTISRF D Mi 81T

(N0 T - 577 @ EX B

10

11

NHF—RITERSNHATREMSA
HORFY/ BREDEERE

(WREY/ BRDIELHE

BMABEERVERENIER(E—FYYNF—%F) ER

BFF Y

L (FISELUITHERENEAREBIRT 5T LIZRY

HE)

HREUVERESICS TV RUXE

g

EILACL MREMMN T E—FvVilnT

QERNDEERERE

1 B

TRI6FEEFEDINES

xiE

EftmEE
(ha)

INFEE
(t)

JKFE

1,697,000

8,721,000

INE

212,600

860,300

—EKRZE

37,200

131,900

NEXRE

17,600

51,200

RE

9,060

15,500

2 fFREY

BRI OWTIIEREEIXIFEAELL,
3 Fhith

FHRNRRICKBFEATDTISEFI D M1 DFEILHE
FBEhTL3,

BRI RVIERA L

AEREFRAWNERERARAOT7TUOEZT7REIX, 7IFF
DUBIDINIADIRITERLD

Codex TIET7 75X M1 NN EE/ILSNTLVEWLD, &
E KPR OREEELRTE

CCFAC [Z2BWT.E—F vy Y RUAKDEICEAT H1TER&E%
et

12

JROEEBZEHHETETELT
Wb T—42%

TIS5hF B2, Gi, GeHFE D= BFLERPENF+5HT
Hb. Fl-. REEFHZEDENLIETHDRIENNE,

13

HEZEORED -2

TISRXIUERE, —BICHUVEIIRTHEEEDBEID
[FIELY,

14

Z Dt

EXFEHATIE. BENTERELE-EEREDHEREZRAINCT,
RENMEEREPTHD, (EFRH16~18%)
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
6B (E%H) : FRE1843HA16H

H H

n =

NF—RDRF R %

T4 ¥ =/L/—IL(DON)
(FEEEHE: Fusarium [& (F. graminearum. F. culmorum etc.))

HEE, TOHMDIRIEERFE

MER INEDETEREE A 1ppm(ER14FES5ABEEFEE)
£A%: 4.0ppm (EEINA I LEDH) . 1.0ppm (EH3HMA
ULDF#HRR) (BEHRIE; FRK 14 F£7 BEMKE
&)

(s KEH SR/ EH R 1000pg/ke. B3 5000~

10000ug/ke(3)
EU:
KRNI (T 1750/ E AR MRAZERRS)

1250ug/kg

RMIT 170N ERUVL-FE 1750ug/ke
MR DB TV RV-NESTELE 750ug/ke.
WY N A= E Ry VITVATYIRUGERRAVIT I

500ug/kg.
WRA(BZI®) 750ug/ke.
Z4BMEITEHEMIT S 200ug/ke
(BRFEICIEK T EFRLY)

N —RAEREESNDKSIZHS
1-1%4g

JECFAA 2001 FIZEEL-EREFMHIZHLNT,. 5D
DHIFED S5, 4115 T PTDI #2818,
DONZ&ETR)aTHEVEONUPE(C-1213 [CTRFY
IR.CON0ICTEHAEEITI4REBEZE O>—HDL
D)ZEBFENRREEZEZONDANDREEHE (B
=) E. bHAETE 1940~1950 R D FMN VKRG L 5RE
[2&BEDNH 5D,

b
iy

FREREOBREEM)

[

1. EFEEED DON EEABDHER

(FR14~165E)
INE
FE St EERAU| mRSIE TiE
AT toa# (mg/kg) (mg/kg)
H14 199 81 2.1 0.16
H15 213 717 0.58 0.067
H16 226 81 0.93 0.044
— XE
H14 50 22 4.8 0.26
H15 54 20 3.7 0.29
H16 56 33 1.8 0.24

E1)EERR:0.05me/ke
A2) EMEFEERARBME0IELTER,
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2. A RUBIEFHH ODONRE
(TR14~16EE)

ceuy ey | EERFL [ mKIE EH{E

i AR LOE# | (mg/ke) (mg/ke)
ES5EACL 96 52 2.84 0.15
<40 24 10 0.18 0.04
IMNE 37 14 1.34 0.18
xE 132 27 2.14 0.08
ME 41 12 0.73 0.05
ZAE 6 1 0.19 0.03
ATE 58 22 1.61 0.20
EE S AR 204 152 0.76 0.15
1) ) BERRRER T —2%FEEITERK,
E2) BEHIE. i ALZLD,

SE3) FERRIK. 0.01 X[%0.1mg/kg,
F4) FHEFEERARBEE0IELTEE,

HIEFE

(DR, 7370, HEH R UK

TEOSYMUSLR, JUPETEROZSIZLIBRINE
[EDEN, SYRTIEERE. MiE. FFEFICZ<nHT5
(80O, AATEICRIARFAERVOT LIO=REE
KICRBISh, ERURPICHEMS S, #OKES LD
ATIKIFEAERBISNT . £ 95%HDOND FFHEM S
%

@QzamnsEH

LD50=46mg/kg bw (I X #&0O)
MEAt, BMDHNH

QrEHEME EHERUAKRERMNEDRED (T4, £0)

WRB=EM IR TREE T, RIS, &I . AR O E
~ADFE MBFHEILENZBOHLNS(FEO),

[ENN=S

(DHFERE

MDPTDI/PTWI/PTMI

PTDI=1 pg/kg bw/day[JECFA(20014E)]

@PTDI/PTWI/PTMI MR #lL

I OADEHSMHHER (2FEM) B IT5REIH . RE
N, EFEETEIZBS T S NOEL=100 pg/kg bw/day

Q)RS HE{E(ARMD)

3Rl

(WiEE—BERE

7 21)7:0.78mg/kg bw/day, T F AH:1.2mg/kg
bw/day, 3—H/\:1.4mg/kg bw/day. B3 : 1.6mg/ke
bw/day. B : 2.4mg/kg bw/day EHETE

(QHEETE

MEF LRI < # T 19 R WIBIE (GEMS/Food

regional diets)

MOE(Margin of exposure)

AR-MI-ABICKIEE

MJOTEVEOHNUEIL., 120°CTEE. 180°C TR
FE. 210°CTIL 30~40 5 THE, EMIKY . BE. 5T
FICEL IMNERITIFEBLEFT S, N)aTEAFHOND
B BERVRNT YT —OREBRIZP THIZHY
ERITT 5. \UDHKEBETHRESDBE, BRI
KRBTV, TILAEH T TERRERGT=H. ML
TFA—VDEETIL., 18~28%ETDON AFEET 5,
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10

N —RITHERSNDATREMEMN
HOIREY/ BRODEERRE

(WEREY/ BmDIEHE

FHERUVEZOHG, EMERVFRD
[SENTIE NENEE,

ek

KR

o, HHE

QERNDEERERE

TRIGFEREOINES

xiE

EfTmETE
(ha)

INEE
(t)

KT

1,697,000

8,721,000

INE

212,600

860,300

—ERZE

37,200

131,900

NEXE

17,600

51,200

RE

5,060

15,500

11

BRI -URVERT E

(IZHERR)

FHOWRER S &E (BRI O/NEDRIETZLY)
DIEZATT. REEIRRIEEYRIER Y E DR . B4
BRAE. AEFI OB IEFERE, R, METIE., B, 51iEY
BREDREXIEEAAE,

(RZI@ R B ER )
IRFERITROMITHRE D KD E TR,
LEEZRBDOFAICKY. RR72%DBFEEDHRELNH
b, EFtz. BRBKOREET M) LIKER (1mol/L.
0.1mol/L) IZKDRERUIIERALDEETOMEDL
FHLNTINVS (42~100%DFHE) »
(BEMIRIIBERZPONVSERSEZE)
FREBAKEFTFNIODOL . TFOEZTEHEDILEYEIZLSEM
VEDOREZENBIFINTLEN, BRISESHZLMNE
ERELARNIILTOMRERICIEFEL> TS,

(FFH AR EDORBEMNRITEAFTELLY,

BHE.[BPONVEFTLOBIERWERICET51TE
e (A USRFIVA ETSL/V . 7EZDURUR)O
THUFEICET A EREE L) 1A 2003FIZFE26[EI—
TP ARETEHRIREIN TS,

12

JROEBEZEDHETERELT
Wb T—42%

A ERBEICH 1T DBk RT3 % ZR D DON KRN R D &1
DON LISN DR IT UV EFEDERFRLEDIIRY
DHETE EXRDIRET
BRRPHRNMVRERELEDRENELGZLIRZMGT TORER
i,

13

HEZEDORD B8

—REAVEFICHT HHEEDEDIFEL,

14

Z D

EHIKEL TIE. /INED DON 35 2K 5 3t S it 0D B %
[CHRYBATNS, T-. BEEHEATIE. BRNTERL

1=%%E0 DON REFEDHEREZALT, KREFTMESE

P THd, (FE16~18%)
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DRAFT CODE OF PRACTICE FOR THE PREVENTIQN AND REDUCTION OF MYCOTOXIN
CONTAMINATION IN CEREALS, INCLUDING ANNEXES ON
OCHRATOXIN A, ZEARALENONE, FUMONISINS AND TRICOTHECENES

[
(AT STEP 8 OF THE PROCEDURE)

1. The complete elimination of mycotoxin contaminated commodities is not achievable at this time. The
elaboration and acceptance of a General Code of Practice by Codex will provide uniform guidance for all
countries to consider in attempting to control and manage contamination by various mycotoxins. In order for
this Code of Practice to be effective, it will be necessary for:the producers in each country to consider the
general principles given in the Code, takmg into account their local crops, climate, and agronomic practices,
before attempting to implement provisions in the Code. It 1s important for producers to realize that good
agricultural practices (GAP) represent the primary line of defense against contamination of cereals with
mycotoxins, followed by the implementation of good manufacturing practices (GMP) during the handling,
storage, processing, and distribution of cereals for human food;and animal feed.

2. The recommendations for the reduction of mycotoxins in cereals are divided into two parts:
recommended practices based on Good Agricultural Practice (GAP) and Good Manufacturing. Practice
{(GMP); a complementary management system to consider in the future is Hazard Analysis Critical Control
Point (HACCP) principles.

3.  This General Code of Practice contains general princip]_es for the reduction of various mycotoxins in
cereals that should be sanctioned by national authorities. National authorities should educate producers
regarding the environmental factors that promote infection, growth and toxin production in cereal crops at the
farm level. Emphasis should be placed on the fact that the planting, preharvest and postharvest strategies for a
particular crop will depend on the climatic conditions of that particular year, taking into account the local
crops, and traditional production conditions for that particular country or region, There is need to develop
quick, affordable and accurate test kits and associated sampling plans that will allow testing of grain
shipments without undue disruption of operations. Procedures should be in place to properly handle, through
segregation, reconditioning, recall or diversion, cereal crops that may pose a threat to human and/or animal
health. National authorities should support research on methods and techniques to prevent fungal
contamination in the field and during harvest and storage. ‘

I  RECOMMENDED PRACTICES BASED ON GOOb AGRICULTURAL PRACTICES (GAP)
AND GOOD MANUFACTURING PRACTICES (GMP)

PLANTING

4.  Consider developing and maintaining a crop rotation schedule to avoid planting the same commodity in
a field in two consecutive years. Wheat and maize have been found to be particularly susceptible to Fusarium
species and they should not be used in rotation with each other. Crops such as potato, other vegetables,
clover and alfalfa that are not hosts to Fusarium species shouId be used in rotation to reduce the inoculum in
the field. ;

5. When possible and practical, prepare the seed bed for eaqh new crop by plowing under or by destroying
or removing old seed heads, stalks, and other debris that may have served, or may potentially serve as
substrates for the growth of mycotoxin-producing fungi. In areas that are vulnerable to erosion, no-till
practices may be required in the interests of soil conservation. ;

6.  Utilize the results of soil tests to determine if there is need to apply fertilizer and/or soil conditioners to
assure adequate soil pH and plant nutrition to avoid plant stress, especially during seed development.

7.  When available, grow seed varieties developed for resis;tance to seed-infecting fungi and insect pests.
Only seed varieties recommended for use in a particular area of a country should be planted in that particular
area.

8. As far as practical, crop planting should be timed to avmd high temperature and drought stress durlng
the period of seed development and maturation.

9. Avoid overcrowding of plants by maintaining the recommended row and intra-plant spacing for the
species/varieties grown. Information concerning plant-spacing may be provided by seed companies.
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PREHARVEST

10. Minimize insect damage and fungal infection in the vicinity of the crop by proper use of registered
insecticides, fungicides and other appropriate practices within an integrated pest management program.

11.  Control weeds in the crop by use of mechanical methods or by use of registered herbicides or other safe
and suitable weed eradication practices.

12.  Minimize mechanical damage to plants during cuitivation.

13.  If irrigation is used, ensure that it is applied evenly and that all plants in the field have an adequate
supply of water. Irrigation is a valuable method of reducing plant stress in some growing situations. Excess
precipitation during anthesis (flowering) makes conditions favorable for dissemination and infection by
Fusarium spp.; thus irrigation during anthesis and during the ripening of the crops, specifically wheat, barley,
and rye, should be avoided.

14.  Plan to harvest grain at low moisture content and full maturity, unless allowing the crop to continte to
full maturity would subject it to extreme heat, rainfall or drought conditions. Delayed harvest of grain already
infected by Fusarium species may cause a significant increase in the mycotoxin content of the crop.

15, Before harvest time, make sure that all equipment, which is to be used for harvesting and storage of
crops, is functional. A breakdown during this critical period may cause grain quality losses and enhance
mycotoxin formation, Keep important spare parts available on the farm to minimize time loss from repairs.
Make sure that the equipment needed for moisture content measurements is available and calibrated.

HARVEST

16. Containers (e.g., wagons, tr:ucks) to be used for collecting and transporting the harvested grain from the
field to drying facilities, and to storage facilities after drying, should be clean, dry and free of insects and
visible fungal growth before use and re-use.

17. As far as possible, avoid mechanical damage to the grain and avoid contact with soil during the
harvesting operation. Steps should be taken to minimize the spread of infected seed heads, chaff, stalks, and
debris onto the ground where spores may inoculate future crops.

18. During the harvesting operation, the moisture content should be determined in several spots of each
load of the harvested grain since the moisture content may vary considerably within the same field.

19. Immediately after harvest, determine moisture levels of the crop; where applicable, dry the crop to the
moisture content recommended for storage of that crop. Samples taken for moisture measurements should be
as representative of the lot as possible. To reduce the variation of moisture content within a Iot, the grain may
be moved to another facility (or silo) after the drying process.

20. Cereals should be dried in such a2 manner that damage to the grain is minimized and moisture levels are
lower than those required to support mold growth cluring storage (generally less than-15%). This is necessary
to prevent further growth of a number of ﬁmgal species that may be present on fresh grains, especially
Fusarium species.

21. Freshly harvested cercals should be cleaned to remove damaged kernels and other foreign matter,
Kernels containing symptomless infections cannot be removed by standard cleaning methods. Seed cleaning
procedures, such as gravity tables, may remove some infected kernels. More research is needed to develop
practical procedures for separating symptomless infected kernels from those that are not infected.

STORAGE

22, Avoid piling or heaping wet, freshly harvested commodities for more than a few hours prior to drying
or threshing to lessen the risk of fungal growth. Sun drying of some commodities in high humidity may
result in fungal infection. Aerate the commodities by forced air circulation.

23. Make sure that the storage facilities include dry, well-vented structures that provide protection from
rain, drainage of ground water, protectlon from entry of rodents and birds, and minimum temperature
fluctuations.
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24. Crops to be stored should be dried to safe moisture levels and cooled as quickly as possible after
harvest. Minimize the amount of foreign materials and damaged kernels in stored grains. Refer to paragraph
29 to evaluate the use of approved pesticides.

25. The mycotoxin level in in-bound and out-bound gram should be monitored when warranted, using
appropriate sampling and testing programs.

26. For bagged commodities, ensure that bags are clean, dry and stacked on pallets or incorporate a water
impermeable layer between the bags and the floor.

27. Where possible, aerate the grain by circulation of air through the storage area to maintain proper and
uniform temperature levels throughout the storage area. Check moisture content and temperature in the stored
grain at regular intervals during the storage period.

28. Measure the temperature of the stored grain at several fixed time intervals during storage. A
temperature rise of 2-3°C may indicate microbial growth and/or insect infestation. Separate the apparently
infected portions of the grain and send samples for analysis. When separated, lower the temperature in the
remaining grain and aerate. Avoid using infected grain for food or feed production.

29. Use good housekeeping procedures to minimize the levels of insects and fungi in storage facilities. This
may include the use of suitable, registered insecticides and fungicides or appropriate alternative methods.
Care should be taken to select only those chemicals that will not interfere or cause harm based on the
intended end use of the grains and should be strictly limited.

30. The use of a suitable, approved preservative (e.g., organic acids such as propionic acid ) may be
beneficial. These acids are effective in killing various fungi and thus prevent the production of mycotoxins in
grains intended only for animal feed. The salts of the acids are usually more effective for long-term storage.
Care must be taken because these compounds can negatively affect the taste and odor of the grain.

31. Document the harvesting and storage procedures implemented each season by making notes of
measurements (e.g., temperature, moisture, and humidity) and any deviation or changes from traditional
practices, This information may be very useful for explaining the cause(s) of fungal growth and mycotoxin
formation during a particular crop year and help to avoid simildr mistakes in the future.

TRANSPORT FROM STORAGE

32. Transport containers should be dry and free of visible fungal growth, insects and any contaminated
material. As necessary, transport containers should be cleaned and disinfected before use and re-use and be
suitable for the intended cargo. The use of registered fumigants or insecticides may be useful. At unloading,
the transport container should be emptied of all cargo and cleaned as appropriate.

33. Shipments of grain should be protected from additional moisture by using covered or airtight containers
or tarpaulins. Avoid temperature fluctuations and measures;that may cause condensation to form on the
grain, which could lead to local moisture build-up and consequ_ent fungal growth and mycotoxin formation.

34. Avoid insect, bird and rodent infestation during transport by the use of insect-and rodent proof
containers or insect and rodent repellent chemical treatments if they are approved for the intended end use of
the grain. .

II. A COMPLEMENTARY MANAGEMENT SYSTEMfTO CONSIDER IN THE FUTURE

35. The Hazard Analysis Critical Control Point (HACCP) system is a food safety management system that
is used to identify and control hazards within the productlon and processing system. The general principles of
HACCP have been described in several documents.',

' FAO. 1995. The use of hazard analysis critical control pomts (HACCP}) principles in food control. FAQ Food

and Nutrition Paper No. 58 Rome
2 ILSI. 1997. A simple guide to understandmg and applying the hazard analysis critical control point concept, ILSI
Europe Concise Monograph series. 2™ edition, 11.SI Europe, Brussels
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36. The HACCP concept is an all-encompassing integrated management system. When properly
implemented, this system should result in a reduction of the levels of mycotoxins in many cereal grains. The
use of HACCP as a food safety management system has many benefits over other types of management
control systems in some segments of the food industry. At farm level, especially in the field, many factors
that influence the mycotoxin contamination of cereals are environmentally related, such as weather and
insects, and are difficult or impossible to control. In other words, critical control points often do not exist in
the field. However, after harvesting, critical control points may be identified for mycotoxins produced by
fungi during storage. For example, a critical -control point could be at the end of the drying process and one
critical limit would be the water content/water activity,

37. It is recommended that resources be directed to emphasizing Good Agricultural Practices (GAPs) at the
preharvest level and Good Manufacturing Practices (GMPs) during the processing and distribution of various
products. A HACCP system should be built on sound GAPs and GMPs,

38. It is also recommended that before further consideration is given to the HACCP system, reference
should be made to the Codex Annex to CAC/RCP 1-1969, Rev.3 (1997) “Hazard Analysis and Critical
Control Point (HACCP) System and Guidelines for its Management™.

39. Consideration should also be given to a HACCP manual for mycotoxin control recently published by
FAO/IAEA’ :

40. At the Third International Conference on Mycotoxins, which tock place in Tunisia in March 1999, one
of the general recommendations was that integrated mycotoxin control programs should incorporate HACCP
principles in the control of risks associated with mycotoxin contamination of foods and feeds.* The
implementation of HACCP principles will minimize mycotoxin contamination through applications of
preventive controls to the extent feasible in the production, handling, storage and processing of each cereal
crop.

3 FAO/IAEA training and reference center for food and pesticide control, 2001. Manuel on the Application of the
HACCP System in Mycotoxin Prevention ahd Control. FAO Food and Nutrition Paper No. 73. Rome.

4 FAO. Preventing mycotoxin contamination. Food, Nutrition and Agriculture No. 23, 1999. Food and Nutrition
Division, FAQ, Rome :
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' APPENDIX X
ANNEX 1

PREVENTION AND REDUCTION QF CONTAMINATION
BY ZEARALENONE IN CEREAL GRAINS

RECOMMENDED PRACTICES BASED ON GOOD'AGRICULTURAL PRACTICE (GAP)
AND GOOD MANUFACTURING PRACTICE (GMP)

1.  Good Agricultural Practice includes methods to reduce Fusarium infection and zearalenone
contamination of cereals in the field and during planting, harvest, storage, transport and processing.

PLANTING

2. Refer to paragraphs 4-9 in the General Code of Practice.
PREBARVEST
3. Refer to paragraphs 10-15 in the General Code of Practiée

4.  The establishment of Fusarium infection in cereal heads during flowering should be monitored before
harvest by sampling and determination of infection by standard microbiological methods. Also, mycotoxin
content in representative preharvest samples should be determined. Utilization of the crop should be based
on prevalence of infection and mycotoxin content of the grain.:

HARVEST

5.  Refer to paragraphs 16-21 in the General Code of Practice.
STORAGE :
6.  Refer to paragraphs 22-31in the General Code of Practicf:.
TRANSPORT FROM STORAGE .
7. Refer to paragraphs 32-34 in the General Code of Practicie

PROCESSING

8.  Small, shriveled grain may contain more zearalenone than healthy normal grain. Winnowing grains at
harvest or later will remove shriveled grain, :

ZEARALENONE MANAGEMENT SYSTEM BASED ON HAZARD ANALYSIS CRITICAL
CONTROL POINT SYSTEM (HACCP)

9.  Refer to paragraphs 35-40 in the General Code of Practlce
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APPENDIX X
ANNEX 2
PREVENTION AND REDUCTION OF CONTAMINATION BY FUMONISINS
IN CEREAL GRAINS

RECOMMENDED PRACTICES BASED ON GOOD AGRICULTURAL PRACTICES (GAP)
AND GOOD MANUFACTURING PRACTICE (GMP)

1.  Good Agricultural Practice includes methods to reduce Fusariwm infection and fumonisin
contamination of cereals during planting, harvest, storage, transport and processing.

PLANTING

2. Refer to paragraphs 4-9 in the General Code of Practice,
PREHARVEST

3.  Refer to paragraphs 10-15 in the General Code of Practice,
HARVEST

4. Refer to paragraghs 16-21 in the General Code of Practice,

5. The time of harvest for maize should be carefuily planned. It has been shown that maize grown and
harvested during warm months may have fumonisin levels significantly higher than maize grown and
harvested during cooler months of the year.

STORAGE

6.  Refer to paragraphs 22-31 in the General Code of Practice.
TRANSPORT FROM STORAGE !

7. Refer to paragraphs 32-34 of the General Code of Practice.

FUMONISINS MANAGEMENT SYSTEM BASED ON HAZARD ANALYSIS CRITICAL
CONTROL POINT SYSTEM (HACCP)

8.  Referto paragraphs 35-40 in the General Code concerning HACCP,
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APPENDIX X

ANNEX 3
PREVENTION AND REDUCTION OF CONTAMINATION BY OCHRATOXIN A IN CEREALS

RECOMMENDED PRACTICES BASED ON GOOD AGRICULTURAL PRACTICES (GAP)
AND GOOD MANUFACTURING PRACTICE (GMP)

1. Good Agricultural Practice includes methods to reduce fungal infection and ochratoxin A
contamination of cereals during harvest, storage, transport and processing.

PLANTING

2. Refer to paragraphs 4-9 in the General Code of Practice. |
PREHARVEST '
3. Refer to paragraphs 10-15 in the General Code of Practicie.

4,  Factors during preharvest that may affect levels of oéhratoxin A in harvested grains include frost
damage, presence of competitive fungi, excessive rainfall and drought stress. '

HARVEST
5. Refer to paragraphs 16-21 in the General Code of Practice.
PRESERVATION :

6. Grain should be allowed to dry as much as possible before harvest consistent with local environment and
crop conditions. If unable to harvest the grain when it has a water activity below 0.70, then dry the grainto a
moisture content corresponding to a water activity of less than 0.70 (less than 14% moisture content in small
grain} as quickly as possible. To avoid ochratoxin A formation, start the drying process immediately after
harvest and preferably use heated-air drying. In the temperate climate region, when intermediate or buffer
storage is necessary because of low drying capacity, make sure that the moisture content is less than .16%,

that the buffer storage time is less than 10 days, and the temperfature is less than 20 °C,
STORAGE i

7. Refer to paragraphs 22-31 in the General Code of Practice.

TRANSPORT

8.  Refer to paragraphs 32-34 in the General Code of Practicie.

OCHRATOXIN A MANAGEMENT SYSTEM BASED? ON HAZARD ANALYSIS CRITICAL
CONTROL POINTS (HACCP)

9.  Refer to paragraphs 35-40 in the General Code of Practice.
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APPENDIX X
ANNEX 4
PREVENTION AND REDUCTION OF CONTAMINATION BY TRICOTHECENES
IN CEREAL GRAINS

RECOMMENDED PRACTICES BASED ON GOOD AGRICULTURAL PRACTICES (GAP)
AND GOOD MANUFACTURING PRACTICE (GMP)

1.  Good Agricultural Practices includes methods to reduce Fusarium infection and tricothecene
contamination of cereals during planting, harvest, storage, transport and processing.

PLANTING

2. Refer to paragraphs 4-9 in the General Code of Practice.
PREHARVEST | ﬁ

3.  Refer to paragraphs 10-15 in the General Code of Practice.

4. Do not permit mature grains to remain in the field for extended periods of time, particularly in cold, wet
weather. T-2 and HT-2 toxins are not usually found in grains at harvest, but can result from grains that are
water-damaged in the field or grains that become wet at harvest or during storage.

5. Refer to paragraph 4 in Annex 1.

6.  Cereal growers should maintain close relations with local cereal trade groups. Such groups should be
important sources of information and advice regarding choice of appropriate plan protection products,
cultivars and strains that will take into account those resistant to Fusarium and are available for their location.

HARVEST , -
7. Refer to paragraphs 16-21 in the General Code of Practice.
STORAGE

8.  Refer to paragraphs 22-31 in the General Code of Practice.

9. Be aware that cereal grains may be contaminated by more than one tricothecene mycotoxin along with
their derivatives; therefore simple, rapid screening methods should be available for the analysis of several
tricothecenes. Zearalenone, which is not a tricothecene, has been noted to regularly co-occur in cereals
contaminated with DON and other tricothecenes.

TRANSPORT FROM STORAGE .
10. Refer to paragraphs 32-34 in the General Code of Practice.

TRICOTHECENE MANAGEMENT SYSTEM BASED ON HAZARD ANALYSIS CRITICAL
CONTROL POINT SYSTEM (HACCP)

11. Refer to paragraphs 35-40 in the General Code of Practice.
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APPENDIX IX

DRAFT CODE OF PRACTICE FOR THE PREVENT;ION AND REDUCTION OF PATULIN
CONTAMINATION IN APPLE JUICE AND APPLE JUICE INGREDIENTS
IN OTHER BEVERAGES

(AT STEP 8 OF THE PROCEDURE)
INTRODUCTION |

1. Patulin is a secondary metabolite produced by a number of fungal species in the genera Penicillium,
Aspergillus and Byssochlamys of which Penicillium expansum is probably the most commonly encountered
species. Patulin has been found as a contaminant in many mouldy fruits, vegetables, cereals and other foods,
however, the major sources of contamination are apples and aﬁple products.

2. Alcoholic fermentation of fruit juices destroys patulin and, therefore, fermented products such as
cider and perry will not contain patulin. However, patulin has been observed in apple cider where apple
Jjuice was added after fermentation. Ascorbic acid has been reported to cause the disappearance of patulin
from apple juice, although the optimal conditions for inactivation have not been fully established. Patulin is
relatively temperature stable, particularly at acid pH. High temperature (150° C) short-term treatments have
been reported to result in approximately 20% reduction i patulin concentrations. However, thermal
processing alone is not sufficient to ensure a product free of patulin.

3. There is no clear evidence that patulin is carcinogenic, however, it has been shown to cause
immunotoxic effects and is neurotoxic in animals. The IARC concluded that no evaluation could be made
of the carcinogenicity of patulin to humans and that there was ‘inadequate evidence in experimental animals.
Patulin was evaluated by the JECFA in 1990 and re-evaluated in 1995. The latter evaluation took into
account the fact that most of the patulin ingested by rats is ehmmated within 48 hours and 98% within 7
days. A study on the combined effects of patulin on reproductlon long-term toxicity and carcinogenicity
pointed to a harmless intake of 43 pg'kg body weight per day.i On the basis of this work and using a safety
factor of 100, the JECFA set a provisional maximum tolerable daily intake of 0.4 ng/kg body weight.

4, Patulin occurs mainly in mould-damaged fruits althouglh the presence of mould does not necessarily
mean that patulin will be present in a fruit but indicates that i't may be present. In some instances, internal
growth of moulds may result from insect or other mvaswns of otherwise healthy tissue, resultmg in
occurrence of patulin in fruit which externally appears undamaged However, it can also occur in bruised
fruit after controlled atmosphere storage and exposure to ambient conditions both with and without core rot
being present. Washing of fruit, or removal of mouldy tissue, immediately prior to pressing will not
necessarily remove all the patulin present in the fruit since some may have diffused into apparently healthy
tissue. Washmg apples with ozone solution is reported to contrlbute substantially to the control of patulin
during processing. ;

5. Although the spores of many of the moulds capable of producing patulin will be present on fruit
whilst it is still on the tree, they will generally not grow on frult until after harvest. However, mould growth
and patulin production can occur in fruit pre-harvest if the ﬁ'ult becomes affected by disease or damaged by
insects or where fallen fruit is gathered for processing. The:condltxon of the fruit at harvest, the way in
which the fruit is handled subsequently (especially during storage) and the extent to which storage
conditions are inhibitory to the growth of moulds, will all affect the likelihood of patulin contamination of
juice and other products prepared from fresh and stored fruit.

6.  The recommendations for reducing patulin contammation in apple juice in this document are divided
into two parts: :

)] Recommended practices based on Good Agricultural Pra:ctice (GAP).

1) Recommended practices based on Good Manufacturing If’ractices (GMP).
. RECOMMENDED PRACTICES BASED ON GAP
PREHARVEST :

7. During the dormant season cut off, remove and destroy all diseased wood and mummified fruits.
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8. Prune trees in line with good commercial practice producing a tree shape which will allow good air

movement through the tree and light penetration into the free. This will also enable good spray cover to be
achieved.

9.  Measures should be taken to control pests and diseases which directly cause fruit rots or allow entry
sites for patulin-producing moulds. These include canker, eye rot (Botrytis spp and Nectria spp), codling
moth, fruitlet mining tortrix moth, winter moth, fruit tree tortrix, blastobasis, sawfly and dock sawfly.

10. Wet weather around the time of petal fall and of harvesting is likely to increase the risk of rot and
appropriate measures, such as application of fungicide to prevent spore germination and fungal growth
should be considered.

I1. Apples of peor mineral composition 'are more likely to suffer physiological disorders in store and
hence are more susceptible to particular types of rot especially by Gloeosporium spp and secondary rots
such as Penicillium. Consignments of apples for the fresh fruit market which do not meet the recommended
mineral composmonal standards, as determined by fruit analysis, should therefore be excluded from long-
term storage i.e. storage for longer than 3 - 4 months, :

12, Where levels of minerals in the fruit for the fresh fruit market are outside optimum ranges, improving
calcium and phosphorus levels in the fruit, particularly increasing the calcium/potassium ratio by controlled
fertiliser usage, will improve cell structure, which will then reduce susceptibility to rotting. ‘

13.  Records of rot levels should be kept each year for individual orchards since historical data is the best
guide, at present, to potential rot levels, Wthh will indicate the need for fungicide apphcatlon and the
storage potential of the fruit from that orchard

HARVESTING AND TRANSPORTATION OF FRUIT .
14.  Apples for processing are from two different originslz
@) Mechanically harvested fruit

15. Mechanically harvested fruit is obtained by shaking the tree and collecting the fruit from the ground
with appropriate mechanical machinery.

16.  All fruit should be handled as gently as possible and every effort made to minimize physical damage
at all stages of the harvesting and transportation procedures.

17. Before shaking the trees, deteriorated. fallen fruit (rotten, fleshed etc.) should be removed from the
ground in order to make sure that only fresh and/or sound fruit is collected. ;

18. Mechanically harvested fruit has to be transported to processing plants within 3 days after harvest.
19.  All containers used to transport harvested fruit should be clean, dry and free of any debris. |
b) Fruit for the fresh fruit market ‘

20. Fruit from orchards with a history of high levels of rot should be harvested separately and not
considered for storage. :

21.  Ideally all fruit should be picked in dry weather conditions, when the fruit is mature, and placed in
clean bins or other containers (e.g. boxes) suitable for transportation directly to store. Bins or boxes should
be cleaned, ideally by hosing with clean water or preferably by scrubbing with soap and water, and fruit and
leaf debris should be removed. Cleaned bins and boxes should be dried prior to use. Avoid exposure of
fruit to rain.

22.  Adequate training and supervision shoﬁld be provided to ensure good damage-free picking practice.

23. Al fruit in which the skin is damaged, or with the flesh exposed, as well as all diseased fruit, should
be rejected in the orchard at the time of picking and fruit bruising should be minimised as far as possible.

24, All soil-contaminated fruit, i.e. rain splashed fruit or fruit on the ground, should be rejected for
storage purposes.

25.  Care must be taken to avoid the inclusion of leaves, twigs etc. in the picked fruit.
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26. Fruit should be placed in cold storage within 18 hours of harvest and cooled to the recommended
temperatures (see Table 1) within 3 - 4 days of picking.

27.  During transport and storage, measures should be taken to avoid soil contamination.

28.  Care must be taken during handling and transport of thé bins or boxes in the orchard, and between the
orchard and store, to avoid soil contamination of the container and the fruit and to minimize physical
damage e.g. bruising of the fruit. :

29. Harvested fruit should not be left in the orchard overmght but moved to a hard standing area,
preferably under cover.

POST-HARVEST HANDLING AND STORAGE PRACTICES OF FRUIT FOR THE FRESH FRUIT
MARKET

30.  All fruit, whether for the fresh market or for later procéssmg, should be handled as gently as possible
and every effort made to minimise physical damage e.g. bru1smg at all stages of post-harvest handling prior
to pressing.

31. Apple growers, and other producers of juice who do 1;10t have controlled storage facilities, need to
ensure that fruits for juicing are pressed as soon as possible after picking.

32. For controlled atmosphere storage ensure that stores a.ref checked for gas tightness, where appropriate,
and that all monitoring equipment is tested before harvesting commences. Pre-cool stores thoroughly before
use. '

33. Where appropriate post harvest fungicide treatments may be applied in accordance with authorized
conditions of use.

34. Stored apples should be examined regularly, at least onc?e a month, for rot levels; a record of the levels
should be maintained from year to year. The sampling procedme used should minimize the risk of
atmospheric changes occurring in the store (see para, 37).

35. Random samples of fruit should be placed in suitable containers (e.g. net bags) situated close to the
inspection hatches to permit monitoring of fruit condition during the storage period (see para. 36). Samples
should be examined for rots, general fruit condition and shelf {ife at least every month. Shorter intervals
may be recommended in stores where the fruit storage conditions are less than optimum and/or the fruit has
& predicted storage life of less than 3 months, because of advefse growth and/or harvesting conditions.

36. Where samples indicate problems with fruit condition appropmate action should be taken to remove
the fruit for use before extensive damage occurs.

37. Mould growth normally occurs in a warm environment. Rapid cooling and maintenance of store
atmosphere conditions will improve fruit condition. Ideally frmt should be loaded and cooled to less than 5°
Cin 3 - 4 days and to optimum temperatures within a further 2 days. Controlled atmosphere conditions
should be achieved within 7 - 10 days from the start of loading, and ultra-low oxygen regimes (i.e. less than
1.8% oxygen) should be established within a further 7 days.

POST-STORAGE GRADING OF FRUIT FOR THE FRESI?I MARKET OR JUICE MANUFACTURE

38. Al rotten fruits, even those with only small areas of rot, should be eliminated as far as possible and
wholesome fruit should be kept in a clean bulk container. :

39.  When containers are removed from storage to select fruit for retail distribution, the containers of fruit
remaining for juicing should be specifically marked and returned to cold store within 12 hours of sorting.
The time the fruit is at ambient temperatures should be kept to a minimum. Ideally fruit for juicing should
be kept at < 5° C between withdrawal from store and juicing and should be utilized as soon as possible.
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40.  Fruit which is to be sent for juicing should be utilized as soon as possible and within the normal shelf
life which would be recommended for fruit from the same store. Any bruising will encourage patulin
formation hence bruising should be kept to a minimum, especially if fruit is to be stored for longer than 24
hours at ambient temperature before juicing.

II. RECOMMENDED PRACTICES BASED ON GMP
TRANSPORTATION, CHECKING, AND PRESSING OF FRUIT
Mechanically harvested fruit and fruit for fhe fresh mﬁrket

(2) fruit for the fresh market | |

41.  Stored fruit should be transported from the cold store to the processor in the shortest time possible
(ideally <24 hours to pressing unless cold stored).

42. Varieties with an open calyx are particularly susceptible to core rots. These varieties should be
examined for internal rots by regular checks immediately prior to pressing. An appropriate random sample
of apples should be preferably taken from each separate batch of fruit. Each apple is then cut across its
equator and examined for signs of mycelial growth. If the frequency of core rots exceeds an agreed Ievel the
consignment should not be used for juicing. The processor should specify the maximum proportion of
supplied fruit which can have any sign of rotting, taking into account the capacity of the processor to remove
the rotting fruit during pre-process inspection. If this proportion is exceeded the whole consignment of fruit
should be rejected. '

43.  On arrival at the factory the fruit should be checked for quality, particularly for evidence of both
external and internal mould damage (see para. 44).

(b) mechanically harvested fruit and fruit for the fresh market

44,  During processing and prior to pressing, the fruit should be sorted carefully to remove any visually
mouldy fruit (check randomly and routinely for internal mould by cutting some fruit as in para. 44) and
washed thoroughly, using potable or suitably treated water.

45, Juice presses and other manufacturing equipment should be cleaned and sanitised in accordance with
industry "best practices". Juice presses and other equipment will generally be washed down with pressured
water hoses and sanitised by application of a suitable sanitiser, followed by a further rinse with potable cold
water. In some plants, which operate almost continuously, this should preferably be a once per shift or once
per day cleaning operation.

46.  After pressing samples of juice should be taken for analysis. A representative bulk production sample

should analysed for patulin by an appropriate method in a laboratory which is accredited to carry out such
analyses.

47. The juice should preferably be chilled to <5° C and maintained chilled until it is concentrated,
packaged or pasteurised.

48.  Juice should only be sent for packing on a positive release basis after patulin analysis has been
confirmed as being below the maximum agreed limit. Specifications for the purchase of apple juice should
include an appropriate limit for patulin subject to confirmation by the recipient.

PACKAGING AND FINAL PROCESSING OF JUICE

49, Moulds which are capable of producing patulin may occur, together with other moulds and yeasts,
particularly in NFC juice. It is essential to prevent the development of such organisms during transport and
storage to prevent spoilage of the product and by the same means prevent the production of patulin.

50. If juice is to be held for a period prior to use the temperature should preferably be reduced to 5° C or
less, in order to reduce microbial development.

51. Most juice will be heat processed to ensure destruction of enzymes and spoilage organisms. It must be
recognized that whilst such processes will generally destroy fungal spores and vegetative mycelium the
process conditions will not destroy any patulin which is already present.
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QUALITY ASSESSMENT OF JUICE |

52. Specifications for the purchase of apple juice or apple jjuice concentrates should include a maximum
limit for patulin based on an appropriate method of analysis.

53. A sampling plan should be developed for random samplmg of product to assure that the finished
product is within the maximum limit for patulin, :

54, The packer must satisfy himse!f that the juice supplier is ?able to control properly his own operations to
ensure that the recommendations given above are carried out. :

55. Assessment of the quality of apple juice by the packer will include °Brix, acidity, flavour, colour,
turbidity, etc. The rmcroblologlcal quality should be carefully monitored since this indicates not only the
risk level of potential organisms for the production of patulm but also the hygienic aspects of the previous
stages in the production cycle.

56. Further checks should be camed out on the packaged product to ensure that no deterioration has taken
place during the packaging stage.
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Table 1: Recommended temperatures for storage of apples in air
Variety Temperature Variety Temperature
°C °F ' °C °F
BRAMLEY 3.0-4.0 37-39 | IDARED 3.5- 38-39
‘ ' 4.0
COX'S ORANGE 3.0-3.5 37-38 | JONAGOLD 0.0- 32-33
PIPPIN 0.5
DISCOVERY 1.5-2.0 35-36 | RED DELICIOUS 00-1.0 32-34
EGREMONT 3.0- 37-38 | SPARTAN 0.0 - 32-33
3.5 0.5 ;
GOLDEN DELICIOUS 1.5-2.0 35-36 | WORCESTER 0.0 - 32-34
1.0
CRISPIN 1.5-2.0 35-36
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QERNDEERRE 1 B
Elzm‘szﬁﬁiiﬁiﬁ@;)ziﬁ% 5
tHETE W=
= (ha) ®
JKFE 1,697,000 | 8,721,000
INE 212,600 | 860,300
—EXE 37,200 | 131,900
REXE 17,600 51,200
BRE 5,060 15,500
2 fFAREY
FIRBMIOVWTIIEREEIZIZEALELLY,
11 | SBLRIE - RVIRR % TBYDOHIVEFLEOMIERMERICE T 51TERER
(OS5 VA ET7SL/Y TRV RUN)OTE
VHEIZET AR EET) 1A 2003 FEIZE26RI—T Y
JRABETEHERIN TS,
12| JRVEBZHEDLETARELT | BEREYZDOLIC. FEEBEENFT+2THDS. F
WBT—4% 2. REEBEDEVICEDEREHDBELADLE,
13 | HEEZEODOBRAD -R#H TIShXIUERE, —RICHUEIZHT HEEEDE
IDEIELY,
14 | ZDfth
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHA) : EFE18E3A9H

H H

n =

NF—FDLET. A4

FEE 4 B 3 (Paralytic Shellfish Poison: PSP)
b EELTIE, XTI 0T A NI UHE 20 $1FE5E)

EEE. ZOMDIRVEEBE

(WER

(FRHE)

ZHEOREE (ARERUVZEUAED) & AMU/g LT (T RERBREIC K
3)o

*MU &, ¥IRIZYPD T ET, IMU [ZAE 18~20gD ddY RIFETIRE
BEEREEE. 15 DPRTRIEE,

FERI1TE4R. ZHMEBBETHAN VA ORI B (A R U BT
fig (LW dHh=2V)) ICHEEZER.

(ZHREZ0REDBEHRED
BHKELEDBMEEAEFEORKEFGZEIZLY.,
BRISUILDEZRYTETHIEEDIC, ZHEHD PSP EENES
AT EREL., BHIEEBZ G ECIK. REO BT RHEER, £
f=. BERHFOMRICOVTIL, RRISEEGRFIEEZ TRSIEAE
#,

(2)i 4t

(k=]

Z#BEABER. 0.8mg STX ea’ke
(Try Z5tE&R % (MBA) D 4MU/g 1Z4E )
*STX eq &I FILFIUERE

SHT A% MBA

(HF+45]
AL 0.8mg STX eq/kg K i
SHT A% MBA

[EU]
Z#BEABET. 0.8mg STX eq /kg
AKX SHTEIEL MBA

[7utvFY]
EAEIMT. 4aMU/g
¥ A% MBA

ZDMZEHDET 0.8 mg STX eq /kg(RXIE 4MU) HBMRASINI TLNS
[Codex]

BFKEZREE (CCFFP)IZE T, ZKME DB HICE T 5iR%E
(B (DA ZELEL) DREMNTHN TS, (STEP3)

N —RAEREESNEESIZHS
=134

BATIE 1975 FISFHBN=ZEREBETHRLEL. 7THIRVLSY X
A1H1HHL(BARTHDOTOLARBE)

BE FRETLRENREL. ZRELSIL. AE. EFRAMES

THHEEL. ZORIFEETEEEESE,

F1=. 1978 EIZFHRETHAEESH BARARADILEEE N ETHRAT
HAnE,

ZDESIZPSP IZLDZHMEDHLAHERNTHRESN S LSI1ZY,
NIZHESTEDEORELRESNSLIITHE-TET,
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4 | FEREREROHREERA) Bl 10 FDREHE
(5%
H8 | H9 | H10 | H11 | H12 | H13 | H14 | H15 | H16 | H17
27 | 16 | 40 21 18 28 22 29 24 26
* BOBILICEYBERFIOBENSRRETE 1 HELTHIUL
5 | HHEHE
(DIRIR . 537 . BEH B UM Fe a8 BRI BB KA T, ORRO/NS OB DE MRS
%o
R, EBE 30 QLLAICHEERAHIET S, 10 BEETEET S
s X Y
FHMTIERBPIZHEYEOHIZHE SN S,
ERIBITSE STX KD T—2IEAN,
Qamsn PSP EMEO&K/IMEIEE 3000MU
INERRBROR/NMESEE 140MU
hEFZMEEERELT, BB —HmENERINS,
BETEHE. &, EE. DERFOLUNE, B, HEVVEE,
FEETIILUNBELAFREIZEDY, SEESTOREEEO RN
Bhb,
FEEFITIX, FFIRFRENEITL. 12BBLARICRTTEIE08HD, B
IE 24 BEREILLAIZHRA ICMMUN, 48 BEfEITERIE T 508, $bEfE ~ B
FEIRMERCCEL DB,
QmEEAEM —
@WR#B=EM —
6 | TIB= —
(WM BERE _
MDPTDI/PTWI/PTMI _
@PTDI/PTWI/PTMI DR HL _
Q)2 S EE(ARD) 0.7 g STX eq /kg {KE (2004 4E FAO/IOC/WHO RS %
*EER LOAEL 20ug/kg RELREFHREN 3 ITE D]
7 | REFME _
MEE—BHER= _
(QHEEH & .
8 | MOE(Margin of exposure) _
9 |FAE-INT-AIBICLEHEE Saxitoxin [ZEEORICRETHY . —RILHE-MILEICLPEEE
DiFDIFEHENEEZ-AD KL,
10 | N —FRIZBLINBATREME D

HIREY/ BROEERRE

(OWREY/ BRDER

BERRATSVIMNEZBBLIZRITHA . hXGEDBE_KERUZ
DFHEE W=FRE) TVITHERR
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QERNDEERERE

11 | JBEBALIE - RVIER A BREBO—AEELT. ETRABRO_KADBE. RERITSV Ik
DREBENSESERREBEABY BT IS

12| YAVEBEEDSETTRELT |

Wb T—45%

13 | HEBEZDORBIL -2 BEEO—BICE. UTOEAEBRELTLS,
RSN D ZHMEOHIIRFIEEBR =2 OHHZDTIIELA,
SREIEEBARELLTLERELPHEERSEEZ0H,

14 | FDith HEEESE. REOEICBVTIYIRARBRENERICESVTIRY

EEMTHOATNSH, A DR (HPLC) DIEREERTH&ITE
BVAVEBNMERMICHLREA SN TODIRRIZH D, LOLEAS, B
DOMEDT-HDOEEERS DRERFORGAFIA B TOELK
RIZHY . B AR DRV DE,

~FE =, MBA £ HPLC 3HLSMZR YY) —=2 4%k EL T ELISA %12k %
BEREORENTONTEY . ChODFEDFEINFNDED
ol
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHA) : EFE18E3A9H

H H

n =

NF—FDLET. A4

T #i1% B3 (Diarrhoeic Shellfish Poison: DSP)
(EEMBEEL T ADFBEOA)OT A4/ T4V ARE L U(DTX), RYT/
P U(PTXEE. TYVRERDUE (YTX) . THRAEORAZAGZE)

EEE, ZORDIVRVEEGE

(MWER

(R&IE)

ZHE OB (ARERUZEAES) & 0.05MU/g LT (RO RHERE
(MBA)IZ&3),

*MU &1, ¥Rz D TET, IMU [ZKE 16~20gD ddY RETIRE
BRERNESE. 24 BETRESE2ZFENCE,

(ZHREZ0REDBEHRED
BMKELEDBHRIIBEEFRORMKEBLEIZKY.,
BRTSUIMDEZRYTETHEELIC, ZH Bt DSP ZE(MBA
FRICEHBEB/ODE=SR) T EEREL., RFEZHZ 582X, fE
DEERFEER, F-. BERFOEEBRICOLTIE, RAISEEHRE
#HEE TEZZ &AM,

©3F 28

(hF45)
BoOaEE &Y. 5MU/100g(i.e.>0.2mg/g IZHH ) 3 51E
ST AE MBA

(EBE)
Hoa B &Y. 5MU/100g
2% MBA

(EU)
ETHEDT L ABEDEEELD DSP OMBELNIILERDO AR ER
1kg &7=Y) 80-160mgOAeq I% 20-40MU (1996) ,
2002 £ 3 A, EC [T T DRBIFRTE,
-OA.DTXs B U PTXs DAET T, BIKEY. R EIY. BREFEDH)
MRVEBEEREDIEHL-YRREEMIT
160mg OA eq /kg
SYTXs [2DWTEABI Y. R EY. BEOEBMRVEERR
DA EESU-YRKEAEEIL 1mg YTX ea/ke

(Codex)
FIEKES R4 (COFFP) 2T, ZME D BEICET 2 HIEEER)
(DA ZELED) DRI ITHNA TS, (STEP3)

NYF—RHERSNDKSIZHS
=134

BRIZBWTIX. 1976 FEBRELSHIXH(EREBL-FICTHZE
HMETIEMBIENRE, CORFET. COROFBHRITVNIRERT
EOHFEENSMY ., ThHLIZ DSP LB, BATIL DSP [C&bhEE
BHH L1983 F£ETIZ 1,300 ALLEIZHST=,

FREEOHRESER)

BT 10 EQFEHR
(30

H8 | H9 | H10 | H11 | H12 | H13 | H14 | H15 | H16 | H17

22 | 11| 15 | 32 | 21 6 16 | 31 24 4

* BOELICEYBERFORIEMNSERETE1HELTOVUL
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5 | HHEHE
DRI, . HEE R U RS ¥)ADEORE T, RS ML O RNEY> FR>E> B O 80> ff>
Frig> B> B> mi%,
*OA [TIMEPEDOMIDIREIZ 2,3 BRERHE TES, £ERAGn vivo) DK
BT BT 417N,
Qamnsn DSP:EMEARK/MPER 12MU BBE (EFAERRLY)
DTX-1:EMEOR/NDEEHR 40meg
(ERELEEE)
HEERE 12MU(LSY T4 4 3 E) TERAENS B, 40 ki)
HEENE 19~TOMU(LSH X AHA 5~10 @) TELEN0 FBMHEMS
68 mEMS 6 N)
(hEFHEEER)
BERKSDEFE :DTX © 0AZYHXRIZRAOBETIEBENIZE
B2 IFEESIEHIL, THIZELS
BEE. EE 30 9~ 12 BRI THRIEL. 3~4 BRIZKZFEL(CEE
L. PRIZRIFTERTHIZAL,
QEHEM _
@DEHSHM —
6 | THE=
(WMBERE _
MDPTDI/PTWI/PTMI .
@PTDI/PTWI/PTMI (1R #L _
(RS HREARMD) (OA &)
FEMRMESEIE 033 4 g/ke AE (2004 ££ FOA/IOC/WHO EFIRE&H)
LOAEL 1.0 g OA /kg RE(EFDEFFAERER). TEFZEH 3 I1ZE K
(PTX &)
BREIN TV
(YTX B)
FEHRMESEE 50 4 g/ke 1K E (2004 4 FOA/IOC/WHO EFARLSH)
5mgYTX/kg AEB(XIAADREOEKRE), REF$ 100 I2HE DL
7 | REFTE _
(WHEE—BER=E _
(QHEEH* _
8 | MOE(Margin of exposure) _
SE sl . « S = 2y 488
9 | BAR-MI-FEICLHEE DSP (F3H-ZET. MIFEL THEZILENALL,
10 | Y —RITHBEZEEINSATREMEM

HORFY/ BRRDEERE

(WREY/ BERDER

BERRATSVIMN ZHBLIBE_KERUVARRR

(QERNDAEERERE
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11| FBEFHIE 1) ROIER A % FREMO—AELLT. EFRXBERO-KEITOVTIR., RERTS5%
b DFEEBEMNSES ERREBEHABE BT IS

12 | JROEBHZEHS LETERELT RHOY—= T EN—DTH D ELISA & (BB XYM BE DL D=0

WBTF—A% 2l EEEOEhOEMMHERT —41F 2.

13 | HEEHEOBID-2H HEZEO—BIZIZ. UTOREBEL TS,
-HEREND KB O RIREEEZBZ =L DA HED TIHEND,
SREIEERZ-EE DL THERRSPERERNEEI0ON,

14 | #Mi FHRERSIX. REDEIZHELT MBA EOHERICEISVTYRYERE

NITFHONRTNBN, DD % (LS-MS) D#EREEFRTHIEIZESY
AOEBHHRMAIZEREFSATODIRRIZH S,
LAOLEND, RAPTTED-ONDEBERD DELRZDOHRBK
FIDBES>TULVELKRIZHY . HIBAEFI DR HLE,
~F 1= MBA &40 LC-MS EZLISMZRAY —=2 5 3k EL ELISA 2% (245
BERHDBEARNITHONTEY., ChoDFEDEINF-NDETS,
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

2 =

NY—FDRF 54

ELyE=

EEE. ZOMDIVRAVEEEE

(WER

(25t

NHF—RHERESNDKSIZHS
=124

"AVBRRZIEFRECEL AR DEICEELLE FF
Bl PEDFISN THEY. BROERICKYHESNLIL
LEROLN T =,

ERRFEED—ARTIE, IVRRZIEZHSC=OICRIER
ELTIRNFMENDLLHHN, BEFDELIZH
BORIEN RO RABEEZSI ST O TIEGN
MNELSEEELHD.
"BATIEBEGEZSERT 5. RZERIFEA
EHDNIELY,

BEEEORSEN) B 3% (ug/100g)
AN 131 000
Hhhrd 7 790
HEDY 6 100
A=, EHE 79
N =R S 39
SJ)—EF—X & 20
B/ 17
IDFEWNE 9.3
f-FhF 8.4
LWL 268
=E 248
nobB 198
INF— 62
EA 49.9
FE0N. DNE 48
HL 31.2
4 A 16.4
A 17.8
42 6

=Ll

(DIRUR., 7370, HEH R UMK

AVRAFVIEFEDNETREEESRIREN, AVERS
FIINEGTIVRAA VISETSNTHLRISN D, F
o, MR AVROINE., RRROIRE., EREDORE
REIZF->TIVRDEYZHFIARIEIMN DS ESNT
WBHY, ST —2 (370N,
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@QRaMtEMN

BWNG Yk, IO RGEIZHLT 200 ~ 500 mg/kg bw),
KR HERE T EE. SHBT2%LE,

QmEEAEM

DRIAEM [FEAEDANIZRL, Img/ BDERTREEANDEE(TL
WA, BRZEDEERTIX 0.2 mg/ H CHRIRIRHEBETTHE
iE . FIRIRMEEEIE T, FIRIRIE XA RET HATEEME A H
éo
BRI RS RRKIREZDRAIZELIEMAENITT S
EFRAEICKVERIN TS

6 | IMAE
(OMBERE

OPTDI/PTWI/PTMI

PMTDI 17 ug/kg bw/H (JECFA, 1988)

@PTDI/PTWI/PTMI DR #L

[FEAEDENMIEENELVMEREN mg/B)

Q)2 S RBE(ARD)

R EEAT

(WHEE—BER=S

1~2mg/ A/BH(BZA, 1995)

(QHEEH %
8 | MOE(Margin of exposure)
9 |RAE-MT-REICKEIEE
10 | Y —RI[THBZEEINSATREMEM
HEREY/ BROEEERE
MWEEY/ BRDIESE EE
-BRIEEEOHRA
QBERNDEFEERE
1 | B IE - RVIER A &
12 | JROEBZEOHDETARRELT | BRICEFENIATAVZEDEYFIF HiE, SHEICETS
WBT—42% T—%4,
18 | HEEORIL 2 EEAS L TRBEN TS,
14 | ZDih AVRIIBHEARERTHY.WHO [TKDHERAIE0.10

mg~ 0.14mg/ N/ BIERTRELLTLVD, EREHLT
BIHEHERIREELD, BRATERVBEHILZHAR
ZDNA)ROTIL—T,
AVRIEBRICZLFELTEY. BAKHLERPITHK
Hahb, L. ZRMALDRAIZIIRDEELER
B EIEXAHEINTLVELY,

ESMCBEWTIE. IVRLRREMO-OH. BI&. /3,
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K HEBEITTIRERMLTOBELHY . ChioDF
EYGERICEYEERICEZENHAILERESL TN

%o
AVRBREFIVRESCREDORATEZSENS
LY,

(FEAEEELC0NLL LD NIFIVRZBEERLT
LRRICEZEILV, BRANFIIVRBRENEE(C
LQWRETHHEDHRLH D,
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

N =

IIRAN el NOE T Vg [

HERMERRUVERHEBEER

2 | EEE ZOMDIVRIEEFE

(WERN

<&E>

(FHEMERRUVEHBREZER)

Kk KEEE
(FHEMERR O EHEMEZEROFMELT) 10 me/L
RIEERE RIRE%E
(FHEEMERR O BHEMEZEROFMELT) 10 me/L

(FHERIE)
BmE4EE mmpERRELE
fn FEERNYU D L, FEEE TR L
R RERAER. e
FEREE FATEIEBRE F—X: (BHICHETS
FLILIZDE)02 g/L. BB CGHR 1L IZDF)0.1

g/L.
BRMR - ERAN— BEBIBELTREXRER
= 0.07 g/kg

3 | NHF—FFEESNBLSITEoT=
21e

R ERESEEICSTHAKIZEY2ADHR
[CAMANES OE VMM FAELT=FHIA 1945 FIZKE
THHTOHESNT, TD k. LKELI—DOw/ T 2000
DEHIHABESN, FD55 1~8WMIETIZE-TLND,

— . BRDPOWEBEEERRICERTLHEINDIEHE
LT.BRAYT1959 MDD 7 E/MIZ, (Z5hAZFS5H
DHEBMERICEO>TI15 FDANMES OE U MAE A FE
L. ZFOEEFEDITRTHINAELUT THo=CEN
wWESh TS,

EAETIX. ATOHFEDREIXFEAELZNED
D.RISRET. AFMEMT OHEBREERICKYEH
40 FE D 46 FEDRIZ 98 4. 458 BE(SH 128 BEMFETL)
[ZhBAREELLBHINBRESNTND,

4 | BRREOHEEMRN)

FLEFRFOHBHERSHE=(S63 EEERE)
[F5NAZFS:3560+552 mg/kg
#EBRL AR :634+143
H=——LA2X:1230+153
Y5452 :5360+571

5 | HM4FEE

FHEHEIE. TICBHARMYPELTOEEEIEIZDONNT
TONTEY. BRFICEFTNDIHEBEZERELTOH
@ IEITHh N T,

(DR, 7370, HEH R UK

B Pk FEERLCTERSNHERIEZERIL. H
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IEEDSRURES RO MR, R R IZFAT
%o
HERMEZERO—HILHEENDHEGETHEIZELY
BHMERLGD, CORISIIHEEETHEDOKIEF
B9 DpH EA 5~7 THAT=&, BBRD pH [EA 2~3 &
BEORKATRIFEAERISLGNA, BiED pHEASFL
YR TEHLGD,

MRPIZA>F-BHEBEEREIANETOELLES
AANETOEUNELD, MFPDANET OEVRED
1% ZBADEBmBRIENTRLTF 7 /—EEREET S
AMNEST OEVIMEEIZ S,

-, BIHBMEERIE, BT2RT7IVFLERIELTN-
ZrAVIEEYMEERT HEENAHHESNTILVD,N-
—haVIEEYIE. BIMERRICEWTENAMERFDOC
ENRESN TS,

Q==

LDso D : THEL 1)U L 1955 mgNO; /kg
TEEEHYUD L 1166 mgNO, /ke
LDso & :BA% 598 mgNO, /kg

B)EHEH

@GHERBHEM HBEEROEREENAVIZOVTORFENZEIC
BWTEREINTLNSA ., JECFA I 44 E£:5(1995)
[CEWT. HEMZEZDEMEREILAURIEDMIZE
EAHBHEWNSIELITEZNELTLNS,

HE=

WM BERE

MDPTDI/PTWI/PTMI(ADI)

B iRk D FHELE O ADIBEER (4> &L T)
0—3.7 mg/kg bw/day  (JECFA 2002)

@PTDI/PTWI/PTMI(ADI) (1R #L

SYMNIHEB TR LZECEFZ2FERM S X -RHERIZE
(5 EHIHIZB83 BANOEL 370 mg/kg bw/day

QRS EiE

FFeal (M

(WiEE—BHIERE

=R T ATYNRBIZKDETEHIS BEEFEAE)
4.2 mg/kg bw/day
XKTHELHRSH (FREE)NLOERM 9 BIE

(DHEERE

HEKEED-ERBRE 14 BIH T ERXERE
[CEPBREREICEDE IEEENGEREBAL
REBLER. SERIEIEEDEZFOINETV.E
R—ASYDFIME1 BIEEREZEHTE

MOE(Margin of exposure)

BT -REICLLFE

FINAZEIRATYFTDIIIPANTHLRAICH
FHLDIE KPFADIHBEMEERDFHIZELY, 3~4F)
BREDOHBREZERSEDEBENHAFTES,
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10 | NS —RIZHELEIN DA REELH

LEEYM/ BRDEERERE

(DREW/R&OER BRERICESNATIOYSEREOEEE)

QBERNDEERRE F5SNAZTSIEEEE=E(H16) 288,700 t

" EtETE 23,800 ha

11 | SHLRHIE - RVIRE % H)FRFEABRBERLELE-TODIHNAEIF
EITBITHHERIESEHEDMBALIERBIE T DR
$1(2002~2004)I &Y HFRPOHEEEEZREEZE
BT HHERM(RIEEE., KEEE. XREOHEEA
EOWRED)LREINT-,

2006 Mo, CNoDRRFEMEMZIZERT S50
DFEMEXREZERTHILLELTINDS,

12 | JROEBZEHHSLETERELT BREDBRMSENSNIEREERORBRESZE

WBT—42% [ZEA95T—%

13 | HEEOBRD-BHE TAASHALIELIEHR P OEEBEZEZDYRYIZD
WTERE, £-. HBMERFICISHMTKOFEEE,
BERAEABIIABMANELOTNDIESELDS,
—TEDEDFE-hTOWSEDERDNS,

ZDith O HRBEZERIFENSENMINDILDONSZNIEN
BASMIZH>TLDEDD ., BFROFOBEEEMRAE
ZICKYBFEZERT LT AIFXILHONA T

1 %, INDEEEZ JECFA 2B THIEEIED A Y

FHFARICEVTHERNEDLSLGERER>TL
BSDOMFBALN T, HFRMERT HHARIEDNE

Z ADI LEHLEEBTHE0. BRPDHBRIEEZR
ETAHEITBUTEGLNIZEARESNTIND,
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (EgA) . EE18FE3A9H

I H

2 =

NS —RD ¥/ R4

1) 751K % (isoflavones) (7412 : JEECHEIR)

= RT 4> (Genistein)

S A€ 4> (Daidzein)

1) T4 (Glycitein)

N ZFH=> A(Biochanin A)

RILE/ RF > (Formononetin)

COSEEDAVIZROTT)AVDIEL . ThEOE KT
YITHFZRTAV FAEAORUT ) TAUEREARDOTO=)L
IEERRUT7EFILEELFEREINTLNS,

HEE, TOHMDIRIEERFE

(WERN

REXTE

25

752 R (AFSSA:2005)
ZLRFAEREI 1mg/L
IHMBLUTICIE, RKEBMDEREHIELGL
AAABEEBRUVFDOREIZEENHDLEIZIE, T )AVE
SRERUAY ISR 8L B RIEIE LA

NF—FHEESINEELSIZHS
T-$24&

AVISHRUEIE, TERILED (TAMOSY) EL-b R EE
EHOIEND, TAMOASTULETE—IZHEETHIET, B
HHBNIEESHICERTAILIZLEERDEREEGRIL
EURRER)EEDOIEN LN TN,

BAETIEIRENEFEDHEEED1DEL T, AV ISRV EMN
DEMEIFEIN T BFEREAVITRUERMUIER L
HEOEBERERCHLLAEREMNFHAFEINTNS, —ATY
TVAUNEIZLEZERERMERDIGEIZ. RO EEE~D
FEDBEAISTEENBIINDLIIHST=,

ESNEIZELTH, 1990 ERICKENEHIRBE R OMAEENE R
ELTEEHEINDEELIC, THERILEVHRIERADBSMNEL
T,

FREEOHREERN)

REBGFDAVISHRLTH ) EHE(mg/100g)
(BEEFHBE  EARFRHE1998)
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BaAGREE) BEE EHERE
KE(1#&IEK) 88.3~207.7 140.4
BKRE(3 &IK) 69.0~74.7 72.1
DD NCIGR - 1%9) 200.7 200.7
EHI2 RIF) 211.1~321.4 266.2
SFE4 BRIE) 17.1~243 20.3
HYEREA BRI 88.5 88.5
HHB0 HIK) 10.5 105
FIFAHZ 1RIK) 12.8 12.8
HIZ TG &K 28.8~53.4 39.2
ME(2 ]1K) 65.6~81.3 73.5
LRIZ(8 #R1K) 143~81.4 49.7
im(8 1RiK) 0.7~1.2 0.9
ZELG &R 6.9~53.8 24.8

BIEHE

(DIRUR., 5370, HEH R UMK

AVISHRUEEIREBERP TIEEICEREARELTHEET S, &
OERSNf=AVISTRUBILERC/NNEGHREOER. HDHULE
BREAFEOEDB-VILaLE—EIZKYNMKASEINDIET,
AN AEAV  TZRTAVEDTI AV RERESHh
5. BELYRINESN-7I o EF0OREMIL. FAIREE T
BICEWTY LoDy BOHRBIaEE2 T TRARIZEITL. —
HIFBREEDOE DL -J IO A —EHIZLYBERNTHE
ASh. BIRIICKPBIHERERKT 5, RENIZZOXRES
[FRPICHMENZEEZ DN TINVD

Q=2rsEn ZybERAVWV-SMSHRER (BEEEOKSHER) T,
1600mg/kg bw D5 E THMEIFERHLN TR

QmEEAEM EN(FARRRTZM) ICEEEERSE AR T, MEFEFORNRAE
DHRILEVEEDEELRETEARBHOERNERINATLY
B
‘ENEM) ICEREDKEAVITRUAT L EERSE 1=K
EBRT. XM IEEORBEENRESN TS,

GF 3 E- 3 ‘B (BRBLH ISEREDAYISRU AT L yhE 5 ERIE
WS- T, FENIRIEEEDEMAER SN TS,
«In vitro DERER T, ERNAHIRBIZR L TRENATOE—a0%
TETHIERALHIENRESINTIVS,
In vivo DENMRER T, BAATOE—La BB A ENER
LEINTWVS,
“In vitro DR T, AV ISR HBICAMRES I ERITERF
BEFSIESRITURENHINRAVAS—FIEEERNH S
CEMNFEREINTINS,

[IESk=S

QUL T -

MDPTDI/PTWI/PTMI (B5%E1{E)

752X (AFSSA) 1mg/kg bw/day

@PTDI/PTWI/PTMI DR #L
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Q)2 S EE(ARD)

i

(WiEE—BHIERE

BREBRELERESR
PRI ZME(15 B ~59 &%)
PR {E:16mg. 95 /\—t > 24 )L{E:64mg
Rk &GO mUL)
R g f:22mg. 95 /S—t B4 LB 74mg
BE05 mLlL)
PR {E:15mg. 95 /\—t 54 JLIE:76mg
15 LU T OFHFEEEE S
#[E (FSA:2003)
EHES 1mg
XBREIHRETHESLR 3mg
AZHFEEZFERAZLIRFHEA 40mg

QHETERE

BR(BRRERER:
EEAXEERPDOREAVISHRUERE(ADFLREEORE
SR BRUVFR 14 FERRBAEOHRENGHE

MOE(Margin of exposure)

RE-IT-FEICLOE

AV ISR EBILERAS pH IZH L THEROH TR E,
AV ISR EHERIL, REEICKYTI)aVIZELL,

10

INY—RIZELINAAREEN
HEREY/ BRODEEERE

(WEEY/ BmDiEHE

RKE.FILI7ILI7. B, TOMIAREN RPNV ISE
SREMIBR.AVITRUEBER S ET YT AR OfE
EERICEE

QERNDEERERE

REHEEE 280,000t (FAOSTAT:2004)
KEEAE 192,348,691t (947548 5#i:2004)

11

BRI RVERT E

AV BT KEZEDEREMIEFTNIMERD THY.
BEORBRELTOERL-GEEOREHEREILHEREIN TG
W LAL. BEREBRELT. AVITRUVEDHEREIZN DR
HRERL-E S DR EHEIT DOV TIEERIN TV,
BEIEREHLETS-OREREMHELTOEREZHIET 5,

12

A EEEEDD ETRELTL
B7F—45%

"BRRREEREF. KEAVITHRUVEEESRS ETHRER
BARROREUFMETIHY. KEAVITHRUEZED
BRERBABMOZTEMFTMOERNLGEZAZREIL T
%, (2004~ #REteh)

13

HEEORD-BH

‘BRNTIE. KEAVITRUEFRIELIZBROHTIAVIN S
FBERFEESNTHY . 1VITRVEDOEDNEIC OV TOEREBNS
W —AT. BRANICESDTEALBH THIAEHENE R
BD=H ., EYBELBEICREMORMEITH T HRHEITIE
AR

SGAEEIE, RKEAVITRUPKEAU NI T BBEERICEK
ZEIAEORKEHRHDOBEEINLALTHY, HEEEERELTA
VISHRUEEESCBGIZDOVTOREDIEEL,

14

ZDfth

=l AV ISR BEESHA LT AR ERBARRERT
IHBEE. EEFBEIHFRIRFETOLENH D,
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
B (E$HA) : L1 84E 3 A8H

I H

D]

A =

NY—FDRF 54

AX

EEE. ZOMDIVRAVEEEE

(NER BOEONEETSRT (v IRETI—F1 5T 5,
(25t ENEE ERUSE BAE AREICHTAIIE

#ih' Codex TRIE S 1=(2005),
EAEEITDVTIFITE. COFAC THET T

NYF—FAERENS LD

EAEICEWTE, HFEOEICIFTVXRERAEICRAZE

r-f2Hl BALIEDIEDN TN, ZORX AR ERI
BHL. FAAE QREBENRELEIEND,

EEEEOREEW)

B

(DR, 7370, HEH R U

EWERIRFEREIL 10 %RETHY . EICRPICHE#SH
B(FREAL 30~40 B), KE. 75FALLI-BMLIZETRE
THIEH. T, . BiE. BI2HTT 5. MIZIEDA
Lo (5yb)

Q)aMsE" LD50 250 mg/ kg bw (SnCI2, $&B 5wk, 0. 24 BfE)
-§5% 100~500 ppm SOEMRFTEOFN, HER. T
Fl. BEREFHBETIETENRELTLSA, AIFEMT
HBHER)
ERAEDS 150 mg/kg LLE. BRI 250 mg/kg LA E
B ZINEENDE, —EDENMIIFZAED B D RIE.
[TER. THEEDEEHAREELH S,

QEHEM

@GRBEM

MAE

(HFERE

MDPTDI/PTWI/PTMI

PTWI 14 mg/kg bw/ 38

@PTDI/PTWI/PTMI MR #lL

Q)2 S EE(ARD)

3R i

(WiEE—HIERE

0.64+0.25 mg/ A/H (mean*=SD) (1996, A& A&, +
—ANFATIRRET A)

(OEERE
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8 | MOE(Margin of exposure)

9 |FRAE-MI-REBICLEHIEE ENSDRAXDBHEFEBRD pH, EEYMER. REK
B BRCETLTEIABYDEENDEZEEZRITS. B
mERT=EORICANETEICLTHELE. RAXDEH
35,

10 | INY—RITHBEEINSATREMEM

HEEEY/ BRDEERRE
QBERDEERERE
| AR IR ERTE ENBEI—T (T T AL THREEHTES.
12 | VROEBEZHEDDHILETHRELT
WbT—3%
18 | AREORD- 2 HEVBBLERDNS,
14 | ZDith EREDHIIR) I/ —IILOERIZE>THFL—FE

N, BIENIKLEL TR EEZEZ BN S,
-EANLDBEHIE pH O REITIRTFT D,
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

NF—FDLET. A4

FOVITIR2-TARV TR

EEE. ZOMDIRVEEBE

(DEMA L
(25t (8%)

0.5 ppb (WHO #£22 : JK1EK)
0.1 ppb (EU EHE{E : JKTEIK)

NH—RHERESNDKSIZHS
=124

FERI4FAR  RAVI—TURBRITMN, RKILYESLE
CEMEREBETMRLTHEL B (FEAFRTHF
VIR TFARRTR ERTYNEE) T, TOVILTIRA
BFENTVLHELMATIEILOTHEE

b
(i

FREREROBEEM)

[

TR 16 FEAEVEIRVEESFEAERES

mE | BIEME(mg/kg) | FRIE
(mg/kg)
RTRRF Vo 30 |003~47 0.94
J—2XFwd |30 | 002 k#H~032 |0.15
KE 30 |003~05 0.08
ERX(AYE) 18 | 0.14~0.51 0.32
F5CH(FE) |18 | 0.19~1.1 0.32
A RB N 30 |002*ki#%~008 |0.03

) BRBEMEMRVEILIERAE REERRR
[SEBHAHER

BIERE

(DRI, 5370 . BEH R O

-BIEODEOHNIC, M DOLEEICIRIRS ., RIRE . &
POZEEBRBICTEIT, £, BEENLTHRRIZET
L. AOBIMSHRE (EEREY)

M FFEA L, B&LZ 2 BRI T, MR AL, 5 BF
fil~8 B (EERE)

-90% LA E(FRBIMELTRPIZHEM , 7OUILTIFDE
FHHEINLDIE 2%LUT T FHEEDH KT 60%(d 24 B
FILARIZ R R IZHEM (S )

" ADRZUTATIZEDHAERTIL. IREED 34%H 24 FF
FRILAARIZRR P IZHEE

- BRI,

DT WAFAAABIZKYAILHTY—ILEEIZ R BHE . FR
FIZHEE

@F 0L P-450 IZK2TIRFURD IR TERIC
KR, BRpITHE
ATV — VBRI EAREL TR PIZHEH

@Q=aEMN

LDgo >150 mg/kg bw(Svh, #0O#%5)
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QiEHEn

NOEL 0.2mg/kg bw/B (S, £0O1% 5. 90 B/FREH#E
DEM)

DRSS NOEL 2 mg/kg bw/B (I[f-H$EEY. BOKRE., 5B,
A, FTOMEBMHEGFEHLN))
BMDL 0.3 mg/kg bw/B (Tvh, 0% 5. FLIRES)
ERILTEZLLENAMENH S (ARC: 2A) (BEER
=)

6 | A=

(WHFER=E

DPTDI/PTWI/PTMI L

@PTDI/PTWI/PTMI MR #lL .
L

Q)RS HE{E(ARMD)

RFzaT 0

(WEE—BHERE

0.001mg/kg bw/ B (— i3 B9IEENEE) |
0.004mg/kg bw/ B (S EEEE)

(QHEE T

GEMS/Food T—4~N—ANEMHBEELFRRENE
R GEEFHLYHE (—REEER)

8 | MOE(Margin of exposure)
2 NOEL or MOE
Ev“v"/DELl()mg/ “© _RHERE | BERE
0.001 mg/kg 0.004 mg/kg bw/
bw/H H
R E NOEL 0.2 200 50
KA BMDL 0.3 300 75
9 |FAR-MI-ABICKEZEE -FIZ,MIPRBIZENT,. BRFPIZEENDISRESHE
BEDETHEET RN ZEEEBME(120FELE)T
HIEITKYAER
D ERRBICOWLTIE, IREHE G
10 | NS —FRITBLEINSAREMED

HEEEY/ BRDEERRE

MEEY/ BRDIESRE FANSXUEETHEEZSOREREZ. S RDMTHITT
RETLEZRTAFVTR, BB THRUNVELREIZZEE
na,

QER DA FEERE

11

BRI - RVERT &

TOUIWTIRERBBDO-ODOHAERREBMEIILUTD

EBY,

O DY HAEFREBETRETDETUOTOO—EHMN

BITHEAEEIELTZVIIILTIFOEREIIEMT 51
H. ABEIZRELEEDCYHAEEZ. BITFYLHEDT

BEMBEETLHREBICHERTHILIEE TS,

O Y HAEEZRSAALTHBITTRTMFYTRIZTS

M. ASAREKIZESHT A, KBEZEO-Y., BBEIZTS
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ETOIVILTIEDERDFELT S,

O ZOBREHEELZFTEITDHE. TVUILTIFERDR
FERBTRINSEUIEMT B0, ERIZEDTIUIL
TINEELAE S,

O HTHITFHEHBICKAIEFELTLDIGEEICIE.
TOVILTIRDFREERSINGNIENL, KDEERFS
HHEUNEETHY. BIF-RICRBEIRZETT
JYITIFERINGIZRLH 5.

(%)
Codex &, ZZVILT7IFEBD=HDITENREEIZDUL\T
RAERE R,

12 | VRO EBZEHDLTARELT | ENDFLEEE(H16~ EEARER). BENOERET
WBT—4% ffi(HI8~ YRVEEHHE), REBEREDBED
EMERIFIFRRE. BOAEERO BB SR
13 | HEEDORIL-2H 2002 EDQRIT—TUBADFERLE, =U=U#HE®
BREZFIEBE N HEZEOBDETSL, BH. Bk
ZEBFOBEDIBHTHLY
14 | ZDh 7OV TIRIETEEDFHNGERETIE. AORERE

[CHEELGHEEZEZALGVA, FREICZECERLEE
(&, fEEBOEEZSIESRIT AREEEEETER
LY,
TOVIVTIFDOERICEDHEGEERVCESAEDT
REIEIBETELL,

(SE )BENRE

HRREE 03mg/m3(BREXFEFZSHEME: KE)
0.03 mg/m3 (KEEXHLEEMREE BEFTETY
FRRME (TLV TWA) : R [8)
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (E$A) : FpE1 84E 3 A8H

H H

n =

NF—FDLET. A4

EEE. ZOMDIRVEEBE

(MWERA 0.01 mg/L (UK&E;%)
0.003 mg/m3 (KXX)
)5

NF—FHEESINEELSIZHS
T-$24&

LDDDYITRRYD IR EBUNMEEENTILNVSE
LSERENHH1=(2006, TA)H AXVR KMV, 5E.
RNUEUDHEREEITHDOLOHNSN TS,

BEEEOHRESERN) N:
BEEICOWNT, 1149 2TF )L 37 52T )LIZ3~88 ug/ke
DRETRUEVAEEN T ZEWSTHELHD
(1989, IREET)
BR(500~ 1900 ppb) O ZAMLER L - HEE D 4 A (2ppb)IZEFE
na(EWSBNDHRENH D,

HMEET

(DIRUR., 57370, HEH R UMK

BOERICKY. [FEAEOQ%LLE)RINEI ., £ 3/4 HARE
[P RURPICHMEIND, —SBIIFETE{ESh, F
BHEOHIAY X/ LAVTILTERGENERT
éo

QaHnsEH &Ly (SRR T 3000 mg/kg bw)
QEHEM B mmEkDE L (NOEL 100 mg/kg bw. SV RUYTHR)
DHRIAEM FEEEALKER),
BEHOEBICREEL DD, (RVR, YN
MaE
O ABERE

@OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DR #L

Q)RS REIE(ARD)
RFEFTM BEMNS RUOKRTERIZEDIADRENAKZTVA . B

ALDEIIEEI G ELTIELN(B ),

(WEE—BHERE

3 ~ 24ug/AN/B (BRRVKINLDERE. KA)
430 ~ 1530 ug/ A/B (TRTOREHLDIEE., JEE2
1BE. 7A)H)

230 ug/ A/B (T RTOREMNLDIER., FEREZ. H
F4)
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2030 ug/ N/ BT R TORBEMNLDIER, BIEE, HhT
)

QEEAE
8 | MOE(Margin of exposure)
9 | AT -FEBICKEHEE YIRR) U OIZDNWTIXREEFBRIELT ROILE VEEN K
HMEPEREMIEICI > TRIGT A EICEYERT 5E3E
ALNTULS, NICHITHE B ILAEA,
10 | Y —RIZHBEINSTTREMED
HE=EY/ BRDEERRE
WEEY/ BRDIESE YILRYL Y
o
y: R
QERNDEFEERE
11 | BEpIE-URIIREAE
¢ D VS
12| VATEREROOLTERELT | pricsiranmmoater—s
WA T—4%
18| HREORL 28 BEFRWELL TR,
14 | ZDfth

140




BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

NF—FDLF. 54

PAH (Polycyclic Aromatic Hydrocarbons) ./ I8 5 & ik ik
IEXKFH (ZLDILEWMH H DN, JECFA HEREMHEHE
NAENHBIELTEEREZR)VTTRELLI-DIER
D 13 F&%H)

benzolalpyrene, benz[a]anthracene,
dibenz[a,h]anthracene, benzo[blfluorene.
benzol[jlfluoranthene. benzo[k]fluoranthene.
dibenzola,e]lpyrene. dibenzol[ah]lchrysene.
benzola,ilpentaphene. dibenzola,llchrysene.
indeno[1,2,3—cd]pyrene. 5—methylchrysene.

chrysene
HEBE, ZOMDI)RVEBREE
(DEM £
()i 7L

NHF—RAEREESNEKSITHS
-2

BATE, MIYLIETIN G, BORDBETFEFRIZAY
ELVEDREAVMEYEAFET S LEFMONTNS

BRREOHEERN)

7L

e

(DR, 7370, HEH R UK

- X CHFEICFE 1T, BHE. M. B. KIXIZH8T (BEEW
BENSYE)

24 B LIRS EDFI 659NV EEIZ, 18%A R IZHE
H o, 1.8% M FFiE 275 (0.45mg FEIRAIRE . 25vbk)

Q2MEM LDy, 250 mg/kg bw (X9 X)
QS 2L
GEHEM NOEL :benzolalpyrene 3 mg/kg bw/d(#0. Tk : &

)

"EMIHLTEZoKELSAMENH S (ARC: 2A) (B 5#E
ERASER)

benzolalpyrene. benz[alanthracene.
dibenz[a,h]anthracene
-EMIRLTELSAELH SN ELNLELTARC: 2B) (1%
B2 H)

benzo[blfluorene. benzo[jlfluoranthene.
benzo[k]fluoranthene. dibenzola,elpyrene.
dibenzola,h]lchrysene. benzo[a,ilpentaphene.
dibenzola,llchrysene. indeno[1,2,3—cd]pyrene.
5-methylchrysene
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"ERIH L TENAELH D EIEDEETELL(ARC: 3)
chrysene:3

6 | THBE
MM BFERE
(DPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI DR #L L
(RS HREARMD)
7 | REFHE
(WHEE—BERE 4 ng/kg bw/d(—fRHIIEEREE) .
10 ng/kg bw/d (S EEREE)
(benzolalpyrene)
(EFEFE A—RRSVT . TSV AFIVR BLUVZ2—D—FY
FRE 18 hEMGIRHESIN-T—2 &Y 135D PAH D
EMEFHTE
8 | MOE(Margin of exposure) FENAEIZDNT
— AR EREE: 25,000, =EEREE: 10,000
BMDL 100,000 ng/kg bw/d
(benzo[alpyrene Z 1512 L L THETE LT=1E)
9 |ERAR-MI-FREBICKLHEE 1R IEIE, SRR, YL, O—R b BITHEREIZE
WTEBYIRICERFE IR AEFE
10 | WY —RIZHBEREINSATREME
HEEREY/ BROEEERE
MEEY/ BRDIESE APAEDAR, BEX(BREXIEM) THRIEBL-AO
BUHEET. Y EY-BZYEL. BYHEORYE
M PAHSERDEFE RN KELY, )
-BmA PAHsDEELRER. KRUEREZNLI-RE
[T/hE0y,
QERNDEEER .
11 | SBLRHIE - RVIRR % @ BEXRAE - BRELOEMERT. BROLFEITHE
MoMET S, THoMEBTHEE(E. MARIZES
BWKSIZT B, EF=BRITEBRAL,
Q@ EHE EAEERERICHNMSEVNKLICEE,
@ IR HEIET . Y DEIERF CIRIBEE A R E
&Y. BEINGNESITEE, TENIETEREZEN
BELLY,
12| YRYEBZHEDBETARRELT | -BERODBRFEEENERE
WBT—4% -REEDHT
13 | HEZEDOREN-ZH BREMNDFBLRIZTOVTIEELAZSLN, BRNMLDE
(2D TIXER D AMELY
14 | ZDith FIXZDEICBZEEN TS,

"BBESRARGEILEFEN. REMADFREOTF
REMELH D,
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(LEME)
B (BEHAB) : EX184F3HA8H
IH B A P
HEE ZOMDIRIERIEE
MEA AL
(245 £L
NF—FHEREINDESIZHES | 200455 B, kEBMEERTFDAIL, HE. Bt &
-x4z SIZBMEBLI-BRFBIZTIZUNEENSEXHEEL-
EHER,

FEEEOHRESER) L
=i EFSA (2004)

(DIRUR., 5370, HEH R UMK

BNEMNDLER IR 20 (FEE) %5 (8 A, 8 mg/ke,
Z9bk)

RO, [LERRBI RN, —ERIEE IR TE N
HBELEFREET S, FEICEBLT. DNALDFES X
HoNEL TV,

QaMEN L
QmEEAEM - BB/ FF#AARIESE - 145E . R E DB (X I X, TYk)
- IR E A (SVh)
WRIAEM FENAMSHY (BEO‘RS SV, TIR)
TR FFHEIRE/EORE,
v BBk B % (Svk)
"EMIRLTENSAENH SN ELNALJARC: 2B) (R
BH)
£
(WMBERE

@OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

L
()2 MESRIE(ARD)
R
(DEE— B IERE "y
(DHEETT A L

MOE(Margin of exposure)
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9 | AR -SAEBICKBHELE BRSN BB TEREMEATIHEICE{EETNST
CEAE AN Y
10 | N —FRIZBLEINBATREMED
HEEEY/ BRDEEERE
MWEEWM/ BRDIESRE MRS gE
QER DA FEEHRE .
11 | SBEBRIE - RVIER A% £L
12 | YV ROEBEHEDDHLETERELT o sk B = b "
BT ERNDFELERE BNOENREHTE . ERRK
13 5%%%0)&'{:\';{15& ;ﬁ%%o)@'b'ii&l’\
14 | ZDfth O BEMKES

MBNEBEERPOEEFEREEMEE(TOIVRY
PAH) DEREEELARB (H17~ YRIEER)
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

INF—FDL T 54

3-~00-12-70/8>2 74— )L (3-MCPD) .~ a—E/40
aery> (IBR4%A)

HEE, TOHMDIRIEERFE

MEW L
(2)iEs
R B HAE(E
Z&NZ | L&OWP . A4 RE—Y | 0.2 mg/kg
—X
h+5 L&OD . A4 RE2—Y | 1.0 mg/kg
—2% (HEEH)
EU L&, BEINK D #E | 0.02 mg/keg (B2
HEME-AR R—2R)
<L—3 | K fRMEYIET- | 0.02 mg/ke
7 ABZEETLEMR
BNk FEREMMET- | 1.0 mg/kg
AH
TA)A | BRKSD FEAEMIET: | 1 me/kg (B2IN—
AH A)
(ERBXHH%)
24 EIMKPRRERA | 1 mg/ke
BAZE[RE&ET DR

NY—FAERENS LD

LRI BLESIR I A RE—yY—R (/O Ta/8/—

=124 IVENHDIENMSN T =AY, 2001 EDOEEDFHE
TEi=ED 3-MCPD &8 E ENH LI ENH I o1,
EU (&, 2001 & 3 AICEAMK A fEI-ABELIOSPDEHE
EEEDHT-=,

FEEEROHREER) TR 16 &£ 3-MCPD ERERERE

L&SW T3/ K
(KEEE) | GREEE | (AARTE | (FDith)
EERY | /BRI
A=) (R)
EnR ) 104 120 148 9
R
=IE{E | <0.004 <0.004 | 0.004 0.10
(mg/kg)
&=fE | 0.008 7.8 0.14 44
(mg/kg)
EH5{E | 0.0006
(1:E — — —
(mg/kg)
FEfE | 0.003
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2F — — —
(mg/kg)

T1(E 0.21 0.047 8.4
€))= —

(mg/kg)

THEN): EERREKED 3-MCPD EEXI01ELTEHE
H

THE2): BRHEREKED 3-MCPD EEXBRHERLE
L. BRERFUENDODEZRFRED 3-MCPD BEEE
ERFELTEH

THEQR): EERREKED 3-MCPD BEEX*EERERD
1/2(=0.002 mg/kg) L TEH

5 | MM
(MIRUR, 5377, BEHE R UM GIRRPIZFET (Sybt)
30NN _EIERFRELTERRICHE (Syb., BEER
%5)
24 BEfE1£(28. 5% A R IZHE M (S, BEERNRE)
GIWEAFAAASIZKYESIEINENZHEEINS (S
vk)
Q2HnEM LDy, 150 mg/kg bw (S, #£0)
QEHEM NOEL 9 mg/kg(BlgEN EE1EM (Svk., #&#0)
DRSS LOEL 1.1 mg/kg bw/d(Svh, &0, BiERHAE D@ER
. &)
6 | TIBA=
(M RERE
@PTDI/PTWI/PTMI PTDI 2 ug/kg/d (JECFA, 2001 4F)
@PTDI/PTWI/PTMI DR #L LOEL 1.1 mg/ke/d (BREREE DB (Svk)
(2RSS RIE(ARD)
7 | REE
(WEE—BERSE L&I LIS 2 ug/ A
L&51:540 ug/ A (BARANFH)
L&S5W:1100 ug/ A (BERANIS/N\—t2 21 LIE)
(D ETTA LeSIEIREN DT
8 | MOE(Margin of exposure)
D RRMTERCSOER | gamomELERARGLTERTS
10 | Y —RITHBZEINSATREMEM

HORY/ BRDEERE

(WREY/ BROESHE

L,J:5KD (/J:I:. (=] E%L&UIE ‘/_X*%Es 5E%s OV‘D T:*L
. HEE

146




QERNDEERRE

T/ BERERLLSDEFESE175,256kL (F Rk 16 FE
H#ESE)

-LESK A FES 980,900 kL (FERE 16 FFEEHETE)
-BATI/BEITES (RO (B . B EERE () .
(B FTEE. () KZEE., Z5BEE (%) . KIRBRIEE
(B) . MFEMLIE)EES 84,900 kL (ERL 16 %)
TELLLSD ARIES 48200 kL(57%) (AL 16 &
)

-TEEEYMASEE 6,900 kL(8%) (R 16 FFEE)
-TH#SY—XABESE: 3400 kL(4%) (ERL 16 )
TESDOP-F-hARLES 16,400 kL(19%) (FERK 16
FE)

-TEEFNMhEES 10,000 kL(12%) (FFERK 16 FE)
BRI/ ERREETIES . 45(H17.1024 IR7E) (T
S1#E8)

-BRIT7I/EEREES 13,284 kL (FRL 16 E£E)

11

BRI YRR E

TI/BRBREETIEORE

O B&MKDARITIE

EREIRE L R ORI R UL Ry ] 0D FE i

O HhHTIE

FINRE. REDSIZLFRUVNERHDIER

12| JRIEBEEHIETTRELT | EROEREE. ENOERERE . ERE &4 K
WoT—5%F BRSO EYFHIF AR

18 | HEBORIL- 52 HEEOBIDILEL

14| Z0ft
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

NF—FDLET. A4

1,3->4~0n0-2-70/8/—)L (1,3-DCP)

2 | HEE, ZOMDIRIEEEE
MWERA AL
)45 7 A1)$:0.05 mg/kg.
A—ASY T =Za2a—P—52F:0.005 mg/kg
3 | NH—FAGEEHEINDKLSIZH S | LRIALLESIDOF A RE—Y—R G (ZyOnT A/ /—
-#34& JVEENRH B ENHSNTL V=, 2001 Z£0) JECFA T,
MNAENS B LR
4 | BREEROMEEA) 1L
5 | EM4ETHE
(MIRIN., 2%, BEE R U S BOEDH5%MN B U059 T—rELTRHBIZHEM (T
~)
Q)2MEM LDs, 120 — 140 mg/kg bw ($2H . Svk)
Q)EEN NOEL 1 mg/kg bw/B (BligDfREBEZBNEIL-EStE
mGyk))
@GEH=M 19 mg/kg bw/B (FF. . OEFLE. TOEES (HES5VR))
21 TIXFBEHAVIZEHLNELY,
6 | TBAE
(MHFER=E ENAERHDD T, BETAIRNETHWNESN TN,
(JECFA)
MDPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI 4R #HL L
Q)2 S EEARD)
7 | REFE
WEE—HERE L&S Mo ERE (BRK)
E 27 ug/ A/B.
Z21EEE 55 ug/ A/BH (EHERED 2 ZLLTEY)
QHEERE TA)ABITIEHFEDHEE. hFEFNRELEZER
DIFEHL LS IERE (30g/ A/B) hoHETE
8 | MOE(Margin of exposure) MOE TIZZELAS, EANAENZEDHSNT= 19mg/kg bw/
HIL. L&5W DHEFE s KIERE D £ 20,000 1%
= il . « S - =AY
O RRTERSSOER | gamomEsEBLRELTERT
10 | N —FIZBLINBATREMED

HIREY/ BRDEERRE
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(WREY/ BRDiEHE

L&SW CREBERWER) . V—RE. BEY. 2P =h
HEEF

QERNDEERRE

TI/BRERALLOIDEES175,256kL (i 16 FE
HETE)

L&A FES 980,900 kL (FERE 16 FFEEHETE)
-BATI/BEITES (BRDZR (BR) . BN ERE (B) .
(B FTEE. (R KZEE., Z5BEE (%) . KERBMRIEE
(B) . MBS %) EES 84,900 kL (ERL 16 )
TESLLOPHRIES 48,200 kL(57%) (FERL 16 4
)
TELSEWMARES 6900 kL(8%) (FFRK 16 FE)
-THESY—XABESE 3400 kL(4%) (FERL 16 )
TESDOP-F-hARLES 16,400 kL(19%) (FERK 16
FRE)
-TEEFNMhEES 10,000 kL(12%) (FERK 16 FE)
BRI/ ERREETIE . 45(H17.1024 IR7E) (T
S1#E8T)

-BRI7I/ERREES 13,284 kL (FRL 16 &)

11

BRI RVERT &

12 | YRVEBEEDHDLETRELT | EROFLRE. ENOEREHT. 3-MCPD BELD
Wb T—42% HHE M

13 | HEZDOBREID - 25 EHBEDOBIDIZEL

14 | ZDith
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

NF—FDLET. A4

IFILA—INA—r OB ILINSUBRTF)L

EEE. ZOMDIRVEEBE

(WER

AL

(25t

HF5: 30 ppb(F—TILTAY)
100 ppb (ZJLa—/Ls&1ET 1)
150 ppb (X4 7H)
400 ppb (TS 7 —.)Fa2—)L)
200 ppb G&;HE)

N —RHERSNDKSIZHS
-4z

1980 FE(THFFIZTBWTEEFIOEEEDIFILA—
NA—rABEEINT-

BRREOHREERN)

7L

S

(DRI, 5370 . BEH R O

SHIEEDN L KARINEN ., RRICERESMRIZH
REBRBTEELALEINDIDIEOTR/—ILETUE
ZT7ITKA R, QE Z LA INA—FADEEIE

s ITFILA— /ALK&, CYP21E1 DN RIETE=ILA
—INALRIREF DRI 3B

@QamnsEH

LDy, 2000 mg/kg bw (320, (T EN)

QEHFM

NOAEL 50 mg/kg bw/ B (UREF A, i, BT B, 1O
fig. BERAiE. U/ NEilpE (O, YD R))

WHERAEMN BMD BMDL
(mg/kg bw/d) (mg/kg bw/d)

it fSAE. &0 | 0.50-0.63 0.26-0.51
-JECFA L. D IEZEZITVRRA k&L, BMDL0.3-0.5mg/kg bw
FER(IHIRA),
EMMIRHLTENAELRHSIMELNLL (ARC: 2B)
(FBH)

ME=

WMBERE

MDPTDI/PTWI/PTMI 4o
7L

L
@PTDI/PTWI/PTMI 4R #HL L

(2SS RIE(ARD)

R0

(WEE—BER=S

15 ng/kg bw/ B (BN 5D —AZRYIEEEE)
80 ng/kg bw/B (BRE U7 ILa—ILERE NS D SIEE
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)

(QHEE T

i

GEMS/Food T—AR—ADNERNDHEEELFLEED
EEMNGESE T LY ETE (JECFA/64/SC)

8 | MOE(Margin of exposure) HENAEIZEET S BMDL( YO X (ffifa. REXIE
£)0.3mg/kg bw/BH) EHEE—BHERENSEH
- —AXAOIEENEE: 20,000
-S{EEEE: 3,800
(JECFA/64/SC)
GE BN SOERE XEEAL, 7L a—ILEE PO IFILA—N
AMIPDEFBBNETRELEER,
9 |FRARL-MT-ERBICKBEE BR. EBOIFILA—N\ASFHEEYME kBT
&M, RE. LI ZOMNAILANZIVIEEYSE)
DEEENUREF L. B, BE) DRETER
10 | N —FITHFESNDATHEMEMN
HLEEY/ BROEEERE
g =] %
(DREN/REHOER 7L a— LR (B REERE T — SR +5)
QBERNDEEELE .
11 | SBHIE - RVER A % K. B, BETREDLSITGNBOEROZELETLL
ER 440 28 oD HN il
12 | YROEBEZEDHALETAELT | BRBEIZOVLTIZEFRTA JECFAANT—42ZIZHLTLY
WBT—4% BP0, FOMDOTILa—ILEEOT—RIEELN,
13 ;ﬁ%%@%ﬁ’b"ﬁ?‘&;& 5%%%0)@’&‘[11&L\
14 | ZDih
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H
H H A =B
NF—FOBHE RS> R R Bk
HAEE, ZOMDYRIEBIEE
(HER L
)45 FUR—Y

2004 £ 1 A1 BMSERNDTRTOELRIZDOWNT,
RO RIBHEBDEEEE 2% EFTET SHIBER

==

&
F N

2006 &£ 1 ANSMIBRDN SV RAEBEDRTE
BB T, T MSURBHBROEREIE—BHVD
MIRIILFX—ERED 1%9KRmET HEOEE
“hF5

—EDh/NELEZEERLT, [REIELT 2005 F£ 12 A
12 BNLDERERS DRTEFHIEDF TS RAGIHER
HLERTAR
=

20062 A9 H. B 1 FEUNDBEBRDINSUR
IEEEDRTEBILICOVTRITTHEHKRK,
-BE XERLVEMEEFILICET S WHO/FAO &
BREMREE(L. FSURBIHBRMNSOIRILF—IER
EX1%REETNELENE
‘Codex ZERIZEWNT., FSURIBIIEED EENRETS
nTtihad,

NY—FHERSIND KIS
-#x4&

TEAFNRERAES I KF R ML TEE T BY—H Yo HhIZX
RDURABEZREBNSVABANFETHIEXFREL
T=o

roo RRERAERIL

@ALDL AL RATA—/L(EEFaLRTO—/L) ZENSE,
HDL aLAFO—)L(EFIALRATO—L)ERBLSES,
QEFIALRATO—/)LOEMEEFILATA—ILORE

DHDEEEDRELEDHEBRERSDY,

FREEOREER) L
B

ORIN. 5% BERORE |
@B IEBHE L
@EMBE AL
OESEE: ~
e
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(DR ERE

MDPTDI/PTWI/PTMI

L
@PTDI/PTWI/PTMI DR #L L
Q2SR IE(ARD)
7 | REFTE
(WHEE—BER=E
—B Y | FSURIEIEENSD
EWE(g) | TRILF—DHRIER
IRILF—I2HDHD
& (%)
HAR (1) 1.56 0.7
KE(0FUL |58 2.6
Fi5)
EU(EFEH) 1.2~6.7 0.5~2.1
() 1.7~4A1 0.8~1.9
(QDHETERZE AL
8 | MOE(Margin of exposure)
9 |AE-IT-REICKEHEE I—HIo 03— T #EET BRI, FIKHIZK
RERMLT, FEEFNEIER O — %2 flisIhERICE b
. Bk (k) S 5EEBIZ. BIERERZED
b, COKFRRMDKEE., LaFNAEHEEDIZNIZ. bS5 REE
BRERH 4 AR
10 | NS —FITBLEINSATREMED
HEEEY/ BRDEEER
QERNDEFEERE <—7#1)>:166,045 b
7y AT YK :80,842 ko
3—hk=2%:205,966 k>
(K17 E£E)
11 | BEpIE-URIIREAE L
12| VATEREEDSLTRRLT | siptoms. BNOFREE. BNOERE. Bt
Wb T—43% * - - )
18| HREORD- 25 HEEOBLIEEL
14 | ZDih O BWKESR

NSUREREBEROIOOTON/—)LOEREIZET
BIFABHAE (H1T~ YRIEHER)
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BRRL2ICETRIRITATIFAILY— F (BEEA)

(e E)
B (EgHB) : EE184E3A8H

H H

n =

NF—FDL T 54

PFOA./ /IN\—D)LABOA 2 EE
PFOS./ /A\—2)LAOA S22 R LR

2 | BEE. TOMDIVRIEBREE
MER L
630\ HL
3 | N\Y—FhEESNDLSITH, | - KERBERETEPAIX., SAEBR[EICEFERIN T
=424 5778 0DHEEDEICEFIELTHERINTINNS/N\—T
IWAOAOZUEBOER D) RAIIZDWT, FHETE
TEHINBELHLHELTERIRMEERLEELE
(2003F 48 E#R)
4 | FEREROHREERMA) L
5 | HMEEHM
(RN, 7%, BEE R UEH L
Q&M= 1L
Q)RS 1L
HEBEM L
6 | TIARE
(I RERE
MDPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI DR #HL L
(22 MSRIE(ARD)
7 | REFTE
(WEE—BHERE L
(QHETER L
8 | MOE(Margin of exposure)
9 | AR -SAEICKBHEE ABIDREZEOREM, KAt Ko, BOHEYD. B
MEHROWLTAL., HANIINSDESIZEEZDHIZ
DWTIXIREAREH
10 | WY —RIZHBEFEINSTTREME

HIREY/ BRODEERRE

155




(WEREY/ BROIESHE

L
QERNDEFEERE L
11 | BRI -VRVIERTTE L
12 |\ WAVBRERDOLTRELT | mropmase ENOERE. RSk, S
WBT—4% '““ R .
13 ;ﬁ%%@ﬁﬁlu'iﬁﬁﬁ ,ﬁ%%@%ﬁll}ljﬂ&b\
14 | ZDih KEIRERE (EPA)

-KERERETEPAISEFREDDEEXRRELT .
BEHEE R P DO/N—T)LABF o522 EE(PFOA)ZE 2010 £
FETIZ 95%HIBIL . 2015 FETICRBREHRTHI L%
BHMETHZETOTSLERRE
-WEAFARELERIE. 7TAVHDOERH PFOA [Z3E
BEIZIEDLANILTRELTLSHAELNEWIEEZTRLT
WBDB, AZDEDESICRBLTWNDIDOMNRET DL
[XTERLY,
COILEYEEREHDLVIXFEALTLSTVERIELEY
BLER LM, BRER D PFOA MBS LEA
BETHINELNENIE, ChOoDEEREHIODERE
FEEHICERTHUNDBRELHIN NG EE
HRIEINTULND,
HHESHREEYMED N EIEBMIEFLEROD—D
MNELNEL, LAL., ABIDOREBRZEEA . KKH. K
. ROHEYS . BYRHOENLZDOL. HDHWNIES
NEDEESLEOMNZDNTIFIREAEA

kA VEF RO & 35 AT (BfR)
-BRBMEI—T17 9 BB MM BKEICEMED
N—=2)LAniEaYlL. Z/)\4A0703v—7/)La—)L
(FTOR)Z&ATWAIEELHD, FTOH (X, BRIZHIT
L. ZNZENLTHERICASDR LD H D, BIEERTIL.
KR TZED—EE 1%) A/ S— LA OF I8 BEIZE R
N5, EFSA L. PFOA DEYMEEBRTOEERUVELD
mETHRENEFEICEDE, PFOA ZIEFITHEHIMIC
B ii]
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