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ERB (EHA) : k185 3A2A
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(2)i 4t

NH—RHERSNDKSITHS
-3

HEKPDTILETZDLEENT LMK TT IILYNAT
—RERNZVEVNSEZT—IANA T RGETHRRS
Ntz = TILYIYNAI—ETHRAEANDIKIZT L=
DLDNZLERBLTWNSZEN D o=, LEDT—4M
STIIZO LT ILIYNAR—EDRRIZLZE-STLNDD
TIEGWA, EEBZON, FBINDKIITET,

FREREOHEERN)

B

(DRI, 5370 . BEH R O

BOEDMLES56RIRESN DL 1%F8E, RIREn=7I/L
STOLIKEIZEIZHAL, £ FFE. . U2 /NEIZE
NI B, —ERINEhDIE, TELPEHBRIIRTH
%, (EM

QansEn {ELY (130 mg Al/kg, Svk)

B)EHE" SREDREBIZKY, RT3 30 HOKEAOKEIZEL
Y., BMBR(BEIROEN ., FEEBRDHA) A5 7=(NOEL
110 mg Al/kg bw/B), £1=. SYFTEAREED B HH
BNT-(EJEREEENDEE),

@WRB=M BinEE. REEEIEZELEETHD,
BREZIT TNV =EENBRICET HEETIRALZSEH
TlX. DK BAEIZ 25 mg Al/kg dry weight & (a> bk
A—JL Tl 2.2 mg/kg )LTULM=,

MEE

(WMBERE

MDPTDI/PTWI/PTMI

PTWI 7.0 mg/kg bw/3E

@PTDI/PTWI/PTMI MR #lL

6(3)DKIZ%t3F B NOEL M oEtE

Q)2 SHBIE(ARMD)

il

(WEE—BHERE

RA.TA—2IAP%—: 6 ~ 14mg/ AN/H
Fit: 2 ~ 6 mg/A/H
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MOE(Margin of exposure)
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HOLREY/ BRDEERERE
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AEEENH B,
FIILZEDRAERELERETFEHO>TLSDED
FIILHFECEBRAMYPBIZIEZIaVN\)EZECE R
QERNOEFEERE
1| BFHIE -1 ROIER A %
12 | JROEEBZEDHDDILETERRELT
Wb T—4%
13 [ HEEDORED-ZH TILINAI—(RIESER)LEEL T, —EEEEF DB
AELY,
14 | ZDith TFILEZOLITESNODWRARBERUVEEKNSD

REBLHOIN . EFOETELRBIEIBSMODERTH
3%,
TILINAI—IREBIZEVNWTRPTILIZOLBED
BB ERHMOENTWNBRIEND, ZILYNAI—HED
FRRGEVDUIREIZRONDEENHDAREEN RSN
TETW=A, REODHMRTIXZDOAREEIZELNEE R
5%, (BfR, KA. 2006)
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(MWERN

(2)i 4t

NYF—FAEEENHLIITHD

NFOVLNENRIETORENTFRFBRERESIES

reaE ST CLEABN TG, 1L B OERIZE B
SLTIE. B EF—ELAEL,

FRREOHEE M) F—anL,
BATLT— ST RL TV,

B

(DR, 5370, BEH RO

SR F FHREIZIES (2%), RINLT=55 60%H 24 B5fE
LIRIZRBIZHE SN B(ER), FFiE. BiE. i, BI12a9/m
T35 (BN, Tf=. BEHEWLLEHSESEIAIAOCZF DI
2T D,

Q2sEn BEkE D . FFEEEOTFRIETEREIT
LD50 23.4 mg/kg bw (XA, BRIZIRE. V205)
QEHEM -SIEIMAE, WIKENAREEIE, (YY) (NOAEL 0.5 mg/kg
bw (0.3 mg/kg bw WAL AT O—)LZFEBIZKE)
-MALTZIGE . BFIRBREBRZELD (EN)
HE#BSM BTHHEEETEL,
FIRLF-5 VD ERTIE, BROFERUVELDENH
Hond (FFELERRES,
MaE
(O BERE
OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI (1R #lL

Q)2 SHRIE(ARMD)

R i

(WEE—BERE

124 ~ 30.1 ug/ AN/B (BRREBD S HTE)

(DHEERE

MOE(Margin of exposure)
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MEEYM/ BRDIELE BERSHIVICEETRE
A BYNEICDLEERNEEE
QERDEEREE
11 | SBERHIE - RV A &
12 | YROEEEEDHDHETERELT
Wb T—42%
13 | HEEDORE LD -2 S, BEEM RS ELTERESINTWSATEEE D H
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

oia

A =

NF—FDE. R4

8L

E#EE. ZOMDIVRIEEBE

(MWERN

0.5 mg/L (6 flivAL). 2 mg/L (F2U A L) (BE/KEZE)

(2)i 4t

NYF—RAEREESNBESITHS
-3

HAETE, HBUCIEZTENMOBHZRRET S0
ENBERICHELTEY. V0L HFIZ6 VO LIKIRE
FEEYMEELTRAON TS, IRIERICHH SN T=D
ALXEMEYICRYCEN. BREFLET DAREMELD

%

BREEOHEERN)

ST

(DRI, 5370 . BEH RO

6 ffi~7 O L(Cr(VD):

BOEEIZKY 0.5~3%RINEN ., B . IR, FBE. BIE
HICETR, DEHHH. B, O, BERIZIRE EFTIER
MERICHFEE T D, RPICHH I DAY, HEH (TELY, #2
ARENIHE. B&KT6 MyOLD—HMNLEEMEFED
EL 3 fivALISETENS,

3 {0 L(Cr(I):

BOEEIZKY 05~3%RINENh . EREELFEET D, F
MEREIEHFEE LG, EITRAPICHMEN D, BEHIZET
HERBIFMEFNLTRE@E M F)ICE>TREKELS,

QaHnsEH

HER. THHIEEMNASOHBMARIAZEIZEY., I
mEIZSavIE525, EbDGE. VO LEEEG oD
L\)T 50~70 mg/kg bw DR ETIIZEDHEEZZ LN TLY
%

QEHEM

FriEDIRIE . Bl D IR DIRIE ., EMIRE DFE,
(6 iy L)

(ORHIEMN

6 o0 L:

-FEEGRIE. EB). HIEOEE. EEDT7LILX—IE
K.[EZADFEE (E+. 3EI/OLKYBNVEETR
)

-E . . CHIEE . BIRBRICEEZ RIS (EM
"ERMIXLTRAVESHY, LT BICESIRARE,

3{mo0L:
-FEEGRIE. EB). HIEOEE. EEDTLILX—IE
K.[EZX~NDEE (EM

=
)
il




(D FEIRE

OPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

Q)2 SHRIE(ARMD)

7 | REFTE
(WHE—HEDRZE 723 ug/ A/B (202-1710 ug/ A/B) (FBEDIHE)
943 ug/ A/B (180-1190 ug/ A/B) (A& DB E)(1965)
(QOH#ETEAE
8 | MOE(Margin of exposure)
9 | AR -FHBICKHEE
10 | WY —RITHBEZEINSAHEMEM
HEIEREY/ BRDEERERE
WEEWM/ BRDIELE TEDIZHEET L0, hoWIEEMETDEREE
29 BT REMEN BB,
QERDEERLE
11 | FBERIE - RV A &
12 | VROEBEZHEDDHLETHRELT
Wb T—4%
13 | HEEBDORE LD -2 BB EEYEELLTRLAON TSN, BRFDFLEY
BELTIEHFYRBINTULVELY,
14 | ZDith

HEaHFFICBAETHY . RZEDLRoN TS,




BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

N =

NF—FDE. R4

E#EE. ZOMDIVRIEEBE

MEMRA 0.05 mg/L (JK3&). 0.01 mg/L OKE. BE(E)
COREEBIIEKEEDREEZHILETI-HDELD(E,
RE)THY., BEZEHISRKROHONT=-BLDTIEEHL,
10 mg/L (BE/KE %)

(2)iEH

NH—RAEREESNBESIZH-S
1-i%45

SESMZHBWT, SELARETIY VAV ERALESBEMN
R/ OHBERICETEZZITHIENMON TN,
SR TIHERE, F-IUAVELECEO TENSEH
THEIVHAHVIIREFEMBELLTREBINTHY., KA
BEINDIENORBAEFLT DML HD,

FREROHEER) HONF—58 2 25BN, SO THBAAE RS
BIEMD, IR EEE BT SREMBIEEZDN
%

B

(DR, 5370 . BEH R O

BOEWMLISE %BEN+ 5. RGN SERDEE
Bk R TRIREN D, AR, BiEICZ<{nHT 5. FEE
ETEEIZRELE-AUSIZDWTIX, 7oA M
BEFRHICOI-YRELTWS, BB HEBTEFEICH
Ho

Q2HEM 250~275 mg/kg bw (MnCI2, Swk)
750 mg/kg bw (KMnO4, ¥ X, Zvh)

Q)EHEM

RSN 2 i< >3 > (Mn(ID)
BEEEEOOERY—LEEOEEN EM, Yk
Y IDANDEERNRETHREEEE)NEDHLNS
7 <> > (Mn(VID)
BIEM(BHABROSHEDIEM., Svb)
ERESEFEFERA~DEMN)., T
WTFNIZDONWTH, ERROERL-GEDHREMEIZD
WTIE+ 2T —2(F40,

MEE

(D FER=E

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL




Q)RS RE(ARD)

7 | RBE
Mt E—HEENRE
QEERE
8 | MOE(Margin of exposure)
9 |FRAE-MI-REICLEIEE
10 | NH—RITHBEREINSATHEMEM
HOLREY/ BRDEERERE
(DRER/BROES HIERIHEL, SELERRBIEEND,
QBERDEEERE
11 | FBERIE - RVER A &
12 | YROBEBZEDDHILETHAELT | #OEBRLE-BSEOEET—4
WBT—4%% HADEBRIZEEFNDILFREZE(RVAVDERMNE
HAHEEMNELDIELVDATWND)DIVAVDE
18 | AREOEDL 2 REFLMELLTRESA TS,
14 | ZDfth RUBVIFELNDEFICHBER TR TH S,

RUAVOBENRBICEIBEADELZEEIRES
NTLED, AEREFFZTYLEL, TV DHF
DRESICRYEENREGESI L, BEADRZMED
BONKEVWCEATHEEMRZ LIFTLSEZEZLNTLY
%




BRRLICAT IR TOT7A4ILO— F (BRETEA)

(EEME)
ek B (E$H) : FH 1 84 3 ASH
IH H A =
1 | N\F—FDEH. 54 2Lk
2 | BEE, ZOMDIRIEEIEE
(MWERN AL
(2)iE5t+
3 | NF—FAEESINEESICH, | AF S TE—IILZSEIERLE-ENEMLERIZLS
T-#24 EUHEINREL. FORENE—ILDaEERERE-ES
f=olzmmEn TV =anN )L TH B NS0
(1960 A, WA TIIFEHINTLVELY),
4 | BEEROMEEN) L
5 | T
(DIRUR., 7377, BEHE RO
Q&aMEH e, T/, mE&K. B, mER, EmMEAE(E ~)
EEOTERIFRER(E . ]RA)
QmEEAEM
HEBEM WARE. HRAESFICKDIREBDSEE. EFMIXT 5F =
ENFEHLN TS, BOKEDOHAXTHA,
6 | THBR=
O BERE
MDPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI (D4R #L
QR MSRIE(ARD)
7 | REFME
(WHEE—BERE
Q¥EEAZE
8 | MOE(Margin of exposure)
9 | AT -AEICKEIEE
10 | WY —RIZHEZEINSAHEMEM

HOIREY/ BROEERE

(OREY/ BERDER

TEICHEETADTHLRDIBMAFELINSAHEMED
HHED, FICHRIZZ<EMYENDS,




LAN—RRERFERIY B12 ELTANILIEED,

QERNDEERERE

11

BRI - RVIERA L

12 | VROEBEZHEDDHILETHRELT
Wb T—43%
13 5%%%@@'&"5@5‘ 1&[’\0
14 | ZDfth FEIIRETRATHALNIDONTIE, M REFE

LYo
‘EAIUBI2DFA T, E@fFICHBELR TR THS . E
BIUB1I2 DRZICKYEHBEMNEES,
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BRRLICEATIIRYTOI7AILI—F (BEHEA)

(e2EmE)
B (EHH) : ¥ 184£3A9H
= _H z =
NF—FO&H/ A%
E%

HEE, TDMDIRIEBEE

(WERA

1. EMPOEEE(RBEEREHELLTEE) (BEREER)
1.0ppm (As, O E) : 31 DA DM A LBEI | SES. [En L&,
EpSY, FIE FINAES
3.5ppm (As, O, E) : BAGL. YA HOHFMADHNERE
(% BE.ERZECEREFHEISETIEERINTLELY)

2. BRANYPOTHYDELE (BEBIER)
BRABRICEFNSTHY : 200m LIF
AP EEREDZLL0) [CEENSTHN 1 ~20pm LT
AN (EREODGVNED)IZEFENS 4~5ppm LT
(% LWIFhbAs,0,5H)

3. JKE OKiEK) F#e
EERVFDIEEY:001mg/I LT (As )

4. IRIBEE (NHAFKEBOKEFTEHICFRIREEE)
EEZRUVFDIEEH:001mg/l LT (As 2 E)

5. BRI~ QBHRH], EXEE

BEH R HK. BEMICET SR HY

-HIERERIRE 15me/kg OKTEDEBREZHIUEDB AN SERTE) L
LEDBRKBEHRRICELFONEKER

(2t

1. BROEEE
A—TYIREER)
1999 £ D 31 A CCFAC 2B\ TUTDERALEEBEDBRE
BT,
DEEFADEL . BEEFEIEDOERICKVBREDDREMNFLD
Q—HDMFHOBRERE. BERHMLOEHEDERDERIZELS
PTWI D@ (XEBDH BN
Q¥ IKZEBREZRDEMTIARENERDFTENKEN
@EBRIZEFENIEZDLFHLERECHERN DS ED BRI,
SEERI DA HTED R INLETIE. RREEEEEOREITE
AT REHDTREEIAZEL
Ok, EHMEDEZRDBFHEFEEOEMSIMOERE. SEDE
RITOVWTHRETIVENHD

(JECFA)
1983 £ 12 JECFA [FAF AR T —RIE DS EIEELRD PTW %

RELED., BRPOERDHREMELEE T H-HICE+ 5%
T—AMNGENELT,. OB M- SEKDDHALEDERIZREL
ANZBT3ER. QBERPOERILEMDORTE., WX, HiH. =

%, QEXEDENAFICHITIATOERDFTS . DEEADFED

ERICRBLE-EAOEFHATSBELL,

-1988 £ JECFA TlXINSIZET B3F—RIXIFLAEAFTET,
BOBEMEERDEEMIZEATIMENRTRESN -, ZO=HEM
BEERD PTWI EERERTLLLEIC. DEEKFTOEEEDEEE

ERDORFZICEIHEFMAE. QOKENHOEHRERILENDRE

11




RPBEAMITS-0DREREELECHEFNAE. OKEMIZE
FNOABERILAMOBELEEDRE. OKEMHOAHRER
L&D RFE LSRR (BIMHR) AREEL,

(EU)
"BRPOERDOEEELRESNATLVEL,

2. ZDfth
HE, HFE | REFITEVTEDFITH T HEREENTHOA T
)

NF—RAER SN K5I - #E &

EREEMNSEFEELTRHLLATETEY., FTLLRICHLONSE
EIHDHED L RRICEMEDENTREVNIA A—TUHERLY,
‘HAETIEIRILTEE OEEMNRE. SiLEDOREFLEMED
o, BSILIISEALEERICESZHEZHAHITOND,
‘RIETIE. FRR16 £ 7 BIZRERSFARTHABRINSHALIZED
FIZEBEDERNZ(EBEINTVWAIENSERFEZ S LSS
BHELICECRY HEENESTDOREUEBRS, ChITHLTE
£ HBENQRAZIER,

BEEEEROHRE (ERN) (REW)
"ERI~T FEOETELEEREMORERODEFTRERRAETEE
M,
(Blix SEREERABHRSR)

EHEE JECFA

(DIRUR., 5370, HEH R U

BEBEREEVIIBREICIYRNELARLGD, AN EFOEHKE
RIEEWE—ARITRIREAKEL,

-FFE. BAE. B RREE . RISHBICH M. RVREEABLDIFEZR
VI FE. B, A, AR EHE,

EREREEVO—BIIERDERTAFILIESHRBICHEH, B
BPOARERCLEVEIERLETRPICHEESN, rHDEL(F2
BUREWNST—E0H 5,

IR BB Y HAIREESHY

QEHEN CAERVEHOERFEDOERKIE. B, TH. Z5H. BRORERE.
nEnt, BZE, HZ. HEER,
EREERICEWITELRIN-MSILIDIER (BE5E 1.3~3.6mg/day
L) THERBLUAIZKELA KR (FLIR) . KATH 3mg/day DEFR
EEWDIERIZEY 2~ 3 BRI TRFDIIENFIT
QIEHIE MR Q% SE
HRPSHME EREIK (RER D DVEILREER) (XKD EIEDREMENEOHLN TN
(ER)(
IARCY IL—T : H¥E1 (EMIRHLTHRAVERY) (EEREER)
REEDED,., S KFOEEKECERORERICKSELDERE
EELLT. REBAILIE. EEABRINE. BHEX. BHETH. L
A/ —EER. BROBHEEIEERVERERFRE. XEMEESH IR
EINTLS,
(% BRICHEETAERE—MRIC. ERERILEYICENEHRER
L&Y EYSHEIEL F5MDERIEEMLARIMDERIE
EMNEVEEIRNESATIND)
[ESS
(M RERE
OPTDI/PTWI/PTMI HMEEEF PTWI: 15 1 g/kg bw/week (1988 JECFA)
(KREHEEERIZDVTIERESN TLVELY)
QPTDI/PTWI/PTMI DR HL RUEREBEROERFENREVNEZEZONSRBKPNOER

ERCBEZEICEAT2EHO B0 EZMARKELZEISHRTE.
EREKBDERBEMN 0.1mg/| ZBZ 5L HED KIEAIEMT HEH
E o BUEKDIERER 1.51/day EL T 1.5mg+/day DEMERIERE

12




=REMNGSHELABHONDIEBEEL,. REFRKI0EHWLTPTWIZ 15
1 g/kg bw/week ELT=,

(2 SHR{E (ARD)

RRAE

(DEE—BERE

BREZXRDOEDMEDREEHIH. BEHECRDOEREICONTIE—
DA EIRELMNELY, US EPA TIEHREZDIERENSEMEDE
FDOEREFHTEL TS,

1. BRICETSERE

(F—2LEATVMRERR (BEEFHEBE) ]

-HMERDEERERE
FE 1A —BERE AELLY—EMERE

(u g/man/day) (u g/kg bw/week)
S55~59 i 153 21
S60~H1 1y 209 29
H2~6 Fij 179 25
H7~11 Tty 217 30
H12 167 24
H13 157 22
H14 181 25
H15 186 26
H16 192 27

¥ ARELLYO—EREREEEARADFEHKREE 50kgELTEHE

-HRERDOBEMERNIERE (Fa12~16 FET1Y)
BMaE 1TALY—BERE (B&)

(¢ g/man/day) (%)
X 15.7 (8.9)
MEL. 2 2.1 (1.2)
HE-EF 0.4 (0.2)
bl 0.1 (0.1)
22L& 0.9 (05)
g= 0.7 (04)
FEHX 0.4 (0.2)
Hx-BE 52.6 (29.9)
FEIF & 2.0 (1.1)
BN 98.3 (55.9)
A - 5 1.6 (0.9)
BRI 05 (0.6)
MIB&S 0.2 (0.1)
B K 0.2 (0.1)
&Et 175.7 (100)

[T RO ERICET 2I2EFAZE (EF5 1990) ]
EMEER DT —HIERE 018 4 g/man/day

2. @5

13




[JECFA 1988)

FLEORERDERE

= TAEY—BERE
(i g/man/day)

F—ARN)T7 27

Hhr45 36

hE 210

(N 83

EP:N 70 - 170
BE 320
AaykIUk 55
A1¥R 89
TAUA 10

3. BRHPORERICHDLIBEBECEDOENSICHT LHBE

QAN
*1~10% (US EPA 1988) . 0.5~1%LLF (Edmonds & Francesconi
1993) . 0.5% (MAFF UK 1997)

Qi
"EDF:60%, YT 3%, THA: TR (ER 1992)

QEREM
-5%%8:65%. BFH:5%. -3E:10% (US EPA 1988)
2K :24~73% (Schoot et al. 1999)

@RFE-FLE R

948 :75% (US EPA 1988)

-ZRE :75% (US EPA 1988) . 17% (MAFF UK 1997)
-ZL8U 5, - 75% (US EPA 1988)

BERE
ERECROENEZHRERDEIRED 25%LH#E7F (US EPA 1988)

(QHeEH &

(=2 ATy ERE]

M KEESHEEELE 14RO, ERXBEREICLIBERIE
WMECEDE NEEEISBREBAL. RE(CISLTHRELE.
BEGBILIIEEMEZOMMETVLERI ASYDTFHME
AEMEZHET LD,

[I2REEAZE (EF5 1990) )

ERICHBEBRENMEMLE-BELRALCLOEREMST L. ERFR
BREFHEITIHE EMODAETIE 4 ADOBEERED 1BED
BEZEICTHANG 1 BEREZHTE.

[JECFA 1988])
ZEIZBTZAE - HREZBEHEAELHAEFICKYVELD)

MOE (Margin of exposure)

AT -FEICLDTE

T

MMI-FBICKIEREFEDEIET—HIRICKEAZLESNTIVS,
SBRES X ODAAGE . EE. AEMICKRELT ST LA — AR
THY. ZCOBETRLKPICKBEDERNBHTHIENEES
N EDFIZOWTIE, KRLIZKBEZRDFB LI RESNTINS, F
= . M TIELTHEDRETHRISHED T SAREELREBIA T
%,
EE/IE.RYDBEERTCEEITIEROMBENELT DHATREN

14




LHY VRVEBBEHRICIYEZDELICODVTHRTHFETH
60

10

NF—RIERENBAREME S B
W/ B RO R

WEREY/ BROEHR

EAETIIREZRDOERNDSILSEIL LFANE. BEAHOHTL
b, Fl-. EEYTIEIAISDERFTSALLEBKREL,

QERNDEEEE

BN
TR 15 FHMBER—XTIE. BRHREIHEET 11,261 FAOTHY.
SHEERNAE (BRA) (L 4,804 T
*BREEHRNS (BBEXRAKRERE)

pip
CAAS: (EBRE ST TR BRE 84 FhY)
MDY :347 Fho
OLE: 7 Fh>
Hhhd:4Fk>

HEEBEEEEMERIY

OA:

ERREHEESS12F D535 BNEREIL 7,792 Fh> (/K 15

EE.BEERR)

11

BRIV RVIERTE

"BRCEDEHREEROEARE. BRNOOEREEIEELLL
TIRAVEBHEEDREMERFALTIKBENDH D,

12

YRAOEBEEDHS LTRRELTWST
—5%

AV EEOMHEFRTTTE-HIZ(F. EROPTEEEDAVER
EERDEEEECRES M) RUVEREFILETIVHENH D, —
AT.ERPOERDOBEINDAIEIIRIAETHAMHEILSIATL
HULVRRIZHoT=.

IR RDOP TRHRELRT—IETELETREITHDZIEMNIC
IRET D=0,

DFER 17~19 EEITKEYOEEOHERNDESHE., S, (AN
TOEERRINL, £AF|EREE. INTREBICHT54FEICRET S
MEFIVRVEEVMRLLTERET HLEDIC,

QFmM 15~18 EEICETELEEMENRICTEREL TS, B
FHKBOESHEEEAENTT. REZDEHENSEH
EBEROEEENRENVELEEYZAMICLI LT, #iL
Li=2iEZRVTEBECRDAEEITS

ZEELTLV,

13

HEZOBRD - F#H

ZLDBEEEIEGPOERITOVTRDARRIEFO>TULVELAS,
BYMELTOAA—DH BN =OPIRLFRICKDFRFOREMIC
By SHBECHLTEBLELETT EEZLND,

14
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Pall A

EEEEEMOHRERSEERE (1 5FF)
1E4 oW E B | EERRKRE TER | ZEE | FHE | Fi9E | FHIE | FHE
" BB R| 0oRK RLt (1) (2) (3) (4)
=y =83 mg/kg mglkg ma/kg mg/kg ma/kg
* 199 0.01 0 0% | 199" | 033 - 0.16
INE 156 0.01 143 92% 13 0.02 | 0.001 | 0.008
b= 100 0.01 99 99% 1 0.01 | 0.0001 | 0.005
MAL & 30 0.01 29 97% 1 0.01 | 0.0003 | 0.004
TEVE (BDZF) 28 0.01 20 71% 8 0.03 | 0.006 | 0.01
SEVE (RECVEID) 29 0.01 29 100% 0 0 0.006
EFWZA 30 0.01 30 100% 0 0 0.003
IZACA 30 0.01 30 100% 0 0 0.004
EFnuL & 28 0.01 28 100% 0 0 0.004
FrRy 30 0.01 30 100% 0 0 0.003
Jawyaly— 30 0.01 29 97% 1 0.01 | 0.0003 | 0.004
< E 40 0.01 40 100% 0 0 0.003
LA R 29 0.01 29 100% 0 0 0.003
EF5hAZS 100 0.01 80 80% 20 0.05 | 0.004 | 0.01
fFE 30 0.01 29 97% 1 0.02 | 0.001 | 0.005
f-FR&E 21 0.01 21 100% 0 0 0.005
EpSY 29 0.01 29 100% 0 0 0.005
A 30 0.01 29 97% 1 0.01 | 0.0003 | 0.007
(el 28 0.01 28 100% 0 0 0.003
E—<>v 30 0.01 30 100% 0 0 0.004
wsZ 40 0.01 40 100% 0 0 0.005
LU=l 30 0.01 14 47% 16 0.11 0.02
YAZ 59 0.01 58 98% 1 0.03 | 0.0005 | 0.004
HMA BERECEL0) 60 0.01 60 100% 0 0 0.003
DA A (RERECMEH0) 30 0.01 30 100% 0 0 0.003
BOHDNA (HER) 30 0.01 30 100% 0 0 0.003
nE 28 0.01 25 89% 3 0.01 | 0.001 | 0.006
94709 (BREGVEL0) 30 0.01 30 100% 0 0 0.003

X KOMWERDIRIEMEIE 0.04mg/kg TLT=,
i) FHEIX GEMS/Food AR T AEICHVDLUTICEYER LT,
a. XRVULWzHZEBRSFKBIZOVTIEEERFARBOSTAENENTRED 60 NERBA TN LML, &
SDELEERFRICEHE (1) RUFEHE (2) #8HLT=,
b. LWzIFIZOWTEHEERARBDOA/T RHA LT ERED 60 KRB THoI-Z &M B,
# IEERFAD 1/2) £ LTFYE (3) #&EHLT=,

c. RKIZDOWTIFETHORHMIEERFRULTH =2 Eh B,

16
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

N =

NF—FDE. R4

L

E#EE. ZOMDIVRIEEBE

(MWERN

0.5 mg/L (ELU L EMRERFDEL D DHKELE)

(2)i 4t

NYF—RAEREESNBESITHS
-3

T AYAFERIZHE T 1930 FRICHRELE-REDT7ILA
JROSABRKBIIHREFDELVEBENS G100
BEIE THoT=,
-EZHOKEKMDKDEL U EHKICL->TRESN
= . KEZDMDFEHYICEBTEENRELZ(T
A)H),

)y
o

FREEOHREERN)

[

BRRGHELY CEEEHTY)
Frig. B, BEY: 0.4~15 mg/ke
A(FHA): 0.1~0.4 mg/kg

/Y. YR G: <01~ >0.8 mg/ke
ZL 85 <0.1~0.3 mg/ke

BY). B73E: < 0.1 mg/ke

B

(DRI, 5370 . BEH R O

AYMFRFARIEEREEPEFRICEVREELTSD,
Bl TR RRE. FERIC 2 < (ER),

QaMEH 2.25 mg Se/kg bw OSE W, BLL VBTN L)
FERAEEFEIT,

QEHEM FEZE. BRE. RIS

HE#SM - BELEEEITLTV, BEEEEIAERICKYBHE. 12
HWTFhOFEREALOND,
RVAD=ZHRITHLDEEABRTIL, ERENS T
E5(3.0 mg/kg bw/B)EEIHRITENEIFAEEN.
DI ESD(1.25 mg/kg bw/ B)EE IR DIFDEA V7L
KIRBEVSHEBRERNH D,

M=

(M FERE

DPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DR #HL

Q)RS HRIEARMD)

R i

17




(WEE—HERE

BARANDISZSE 88 ug/ A/B(1975), 1=F=L . #hiFIZ LVIE
BMEDIESLDEIZKREL,

(DHETE A E
8 | MOE(Margin of exposure)
9 | FAE-MT-HEBICKEHE
10 | NH—RITBEINDATHEHED
HEIREY/ BRDEEERE
WEEW/BADTESE
QERNOEFERERE
11| BB - RVIER A E
12| VROEBZEDHDHILETERELT
WbT—4%
13 | HEBDOREID - 525 EmOMFICWALTRTHY . CLAREICRLVYE
ETHEEINTNS, HYTYAMEIZLDBEERADE
ERENADEM NG,
14 | ZDith L UIIHBETTRETHADRDA (X 14 HZULEDELT 55

ug/ A/B. KE FDA), LEELEMRITEDEI /NI
EINTLS,

*sodium selenite (Na2Se03), sodium selenate (Na2Se04),
selenium dioxide (Se02), selenic acid (H2Se04),
pottasium selenocyanate (KSeCN)IXFEBZFHIZFZETH
B5(TYR). BHEEELOAHEEMEILVEETHL(TY
Ro ZVRIEEE Se ZFBATEAY,

EBOERTIE. RARBIBORBLERLTERT
EHRERETHD,

EMRBODANDZ X LT,
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BRRLICEATEZIIRYTOT7/4ILo—F (BREE£A)

(le#MH)
fERB (EfA): FRX1843A16H
& _H z =
F—K D 8 Rl
NF—RDBHRH B N

HEEE, DDAV EERGE

(WERA

1. Bt OEEB(BRELER)
* %K :1.0ppm K
(3% 0.4ppm LLE 1.0ppm RFED X KT B BB A FERICITLESLAL
MIERRAICNEER)

2. JKE (OKEK) B#E
0.01mg/I AT

3. REBERE (NRAKBOKEFTHICFRIREEE)
*0.01mg/I LI

4. RE~OHHRT . hENEKSE

HEA R, HEK. BEMICET HFHY

1.0ppm DRNEEINEKEERRICELED X FKEERE (FRL 16
FEERTH 6,000ha AR EEHFA)

(s

1. BRhOREERE

(A—TYIREER)

OHREMEGEESNTZID)
INE 02mg/kg. [EN UL L:0.1mg/kg(REFILF-£D)  BE. E
E:01mg/kg(ZAY TV [ENVL&ZERRC) . R :02me/ke, B
H.T7IIHHBER. DUMRR. ZOMESRE 005me/ke(BA+F/
O, FRRERQ)  TAE:0.1mg/kg (REZRRQ . ZIE F/7UND
FFE:0.1mg/kgUNE K. STE EERQO
(TISTHBEDI>LERTRELEVIDIZERICEEND,)

QEEMEERRHTPDELED)
¥R :04me/ke. BEZE 10mg/ke(h¥ . RETEKR) . ER
#8:1.0mg/kg (NigZBREL-DD)

(EU)

4P, EA. K. BA:0.05mg/ke. BH:0.2mg/kg. FFRE (4. E.
XK. 38) :05mg/kg. BME (4. . K. 5B) : 1.0mg/kg, FPI:0.5mg/kg
X & 1.0mg/kg (FELBICKH>TRAD) . BFREE:0.5mg/ke. HBE K
B :1.0mg/kg. BER$E:1.0mg/ke. BER (ST F., BE. /ME, IAER
{):0.1mg/kg. ST FE. L. /hE. OA:0.2mg/kg. KE :0.2mg/kg. EF
ERURR(FERE N—T. 2O EFX BE. (FhOLLEBRO:
0.05mg/kg, R, N—T ., ATV, HEED T 02me/ke, EXK
(EAYTYHERO BE., IERVLE(RECLVED®) (0.1mg/ke

NF—RHSERSNB LS (o1 1248

EAETHELEMBIRBEICE VN TRELEM2MI12MFEDOREA
M, EROIEUADDARS Y LDBEKIZEYFESNT-KOFLSE
NE-EBETEESNZRENLTERENARIVLTHSEAH
B (R 43 ) . ChERBICTEBBAEIERICOA(KR) DARIV LD
REENRESNDEEDIC, RRAMO TFRF LKA,

ZDH, FYEREDHARIVLTEREICHIYVIEERT HLEHEE
BELSIZECT RSN HHIENHSHIAEY, O—TYIREE
STERFOHRIY LOEREEDRFAA B,

BRREOHES (ER)

(BEKEMDERE)
OENEEREKEYWDHRIHLDEEEREE
PR I~1A EEITHTTERARDEEL RSB KEYERNRIZHRS
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DLADERREZHAE (CFRL 14 £ 11 BIZ JECFA IZIRH . Rk 14
F12 BIZAR) , YT —REIHFIHLERESAOKEIER,
(ks EAEERERRSR)

QADE=ZYY)

OFEMICHEIT2IrADE=LIVTRAE

ER15 FELNS, EAEDOETERENTHAIADEMEEFEICHIT
BYRYEBHEWFEIZITS=0. BZEIZ 0.4ppm UL EDHREH LA
HENHE RV ZORBETEESNSZIAEHRIZE=S) VT
REEZERGAERBRIEIBELAR) .

(FHDIRE)

O sLEXRENHET HENDIRE

"ERIZBVTHEER FRASNLIEAN DR LM EHET 50 4
STBCEARFEMRERNREERE GG SAREAEERS
)

ST
(16, 33, 55% 61*JECFA)

(DIRAR., 5370, B RO

R OERORINE (ER) 1X 195K E-20% L0 _E (1 5%)
SHIEEDDD Cd WAL, FHAICIEERENSDRRICRIRSHh ., £
DRARBIRDBIZETHoKYIRIL, FELTHIEEERIZESE.
ERED Cd ERE. S<OENRBASHEM, LMLENS. BligSE
HENETTARICREEEEIZLIETHDEBEEDETD =5
12, SYEBLDEMNRBMSHE M,

- 1% — BREFI BB RS EESINER DO B M. PR
D Cd DRAZEHIR,

Q)2EHEHN +100—300 mg/kg AED X5 T O RHME-RIE. BEDERE 1R
EAEDHHND (FEHE)
QEHEEHE
OHRPSHME EREDRBICKIRVAZHEZTIEREES, z0MORHAEM
ELTIEBRBERE. BREFEE,
- HIEMIZR T AIEEMIEERILT JARC F'IL—T 9558 1 (EMITLTH
EZHEEY (RA))
[ESS
(T FERE
DPTDI/PTWI/PTMI
PTWI: 7 ug/kg AE/5E
@PTDI/PTWI/PTMI D 1E#HL ~1972 £ 16 B JECFA [TBUWLVNT, AT1—T YA THIA. BEAD

BREDO T CdBENEERIE 25—100 mg/kg THY . BEE%
F 4 B critical value”&E Z 5N TLVS 200 mg/kg [TIELMEES
= ChEEEL. ERED CdIREMN 50 mg/kg ZHBiBLAL V=6
DEEMBEEZE . WU 5%, Bt 0.005% &NV RESKHT 1
uglkg AE/BEEELT=,

+1983 £ M 33 B JECFA X, hREH LD EBREMEEEZEL TEEM
BEWE% 7 ug/kg KELBETRLT=,

QR4S HR1E (ARMD)

il
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(DEE—BERE

1. BRICETLHAEHER

DEAESE A (1981-2004 F—HILF AT YRAE)

WSV LDEERERE
FE TASY—BERE AELLY—EMERE

(i g/man/day) (1 g/kg bw/week)

S55~59 iy 33.6 47

S60~H1 iy 30.5 43
H2~6 3 28.5 40

H7~11 Fi§y 28.9 40
H12 20.0 2.8
H13 29.3 41
H14 26.2 3.7
H15 25.2 3.6
H16 214 3.0

¥ ARELLYO—EREREEBARADFEHKREE 50kgELTEHE

AFEVLDEMEFRERE (FHK 12~16 FEFH)
BREF TAEF-Y—BERE (B&)

(¢ g/man/day) (%)
X 11.2 (43.4)
MEL. 2 2.5 (9.7)
WrE-ET 03 (1.2)
smBs 0.0 ( 0
22L& 1.1 (4.2)
g= 03 (1.2)
FEHX 2.8 (10.9)
Hx-BE 38 (14.7)
FEIF & 0.4 (1.6)
BN 3.0 (11.5)
A - 5 0.3 (1.2
A-FE S 0.1 (0.4)
MIB&S 0.1 (04)
B K 0.0 (0
&Et 25.8 (100)

QEHAEANDAFEY LIRFEE DHEERIHE

WY LEERE (1 g/ke bw/week)

EE 50 N—tUIL 95 Nt 84

ALRFLLENEE 347 2.93 7.33
I-TYIREEE/ BEEE
ZERAL-SE 3.33 2.86 6.85

(FTH 2004 % 3 B, 3 2005 F 3 A)
2,85

[ 61 [B] JECFA]

OFEDRAEICEICHRIY LD FHMERE
0.7~6.3 1 g/kg bw/week

QORI ITEHFIHY LDOFHRERE
2.8~4.2 1t g/kg bw/week

(QeEHE

(F—2L5 4Ty ERE]

RHKEEO-ERRT 4FIIH T EREXBEAEICSIIERE
MECEIE NEEENCBEREBAL. BBICISCTHRELE,
BEERBILITIEENEFOAIMETVERIASLYDOFEHHL
HEREZHEET S0,

(BARADAREY LIRFEE DHERRIIHETE]
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BKEYDARSILEFEN T (BKEYVDHRIY LEHEREDR
BE)VLAARADERHEEEN T (ERXEBRAD) EHIC. T2 THLA
DRAL—avERNTERNLDHREIVLDERED S L
EO

[% 61 [@ JECFA)

DEEICBT3AE - HEREBEB(HEAEIAEFICKVELD)

(@QGEMS/Food Mt A5 LN BMEBET —2DFEHELE R
CEDARSHLEEOTHEERNCEHE,

MOE (Margin of Exposure)

SRR NI -SRIBICKAEE

AT, ESFBITKDAREVLREDFAEH 3%, Fi=. K. ]
K. WRERDFAEBIEIZH TANREID LEF=DFAEE 5%,

INETIEISTEDARIYLEBENSL, ERIZL>TINERDAHRS
DLBREIRZEICHERNET,

" REHRDAREVLDKERIENDFEITEIL 80%FEE. EH~DBITE
I% 40~50%,

10

NF—RISERENHAREED D BRI
Y/ BB RS

(WREY/ BROER

EAETERDSDARIVLADERFTEARLAREL (F947F)),

(QERNOEEEE

ERAEEE 8512 FhoD5b ., IAOBERERE(L 7,792 Fh (FR
15 FE . BRERR) . FHAZ(L 957 Fho,

1

BRI - RVIER A

EERICEREOARIVLANEFENTVSFRAICETEEL D
FEOLEREDVLHOEIOMA) ICLDLIERE

- HIBEART R DRKERICK DA LD RILHNF] (KFE)

-COfth, HEMERWLIESE, 2IERE ARSI LRIRED DG
WRIBOFA(KEE) . LiRpHDREIZEDHEIY LORIRINH]
(FEF) OEMFARNSEDON TS,

12

JRAUEBEEDHDETTELTLST
—5%

ERISET RICEEFBENCERRERARICERMBRIZET
fifi (VR 7EHE) 2K, BE. BERREZERFEMEEMHAER
TRENEDHLON TS,

13

HEEOBED-2H

‘EAETE, ARV LDOERISERT 5121124 BARELTES
Y. ARSOLIZET HHEEDELNEL, (L. A 21154R
&. SREOHRIVLEHTEICHIZYERL, SHITRETEEN
B0l EITKYBIEFRISN2 D, RE, A—T VI ATREMN
THRTVBEIGEREDAFIY LDEREFRKENELELS
THEY. SLEBEREQERTIIMMZMRARET S LFERX
LNGLESN TS, )

14

Z D1t

(VRY2aza2z=7—23y)
ARIVLICEHTIERRME (F 15 F 12 ARME)
ARV LICEHTHERZME (5 2E]) (FK 16 F 6 AR
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pall B

EEREKEYOHORIHILEERERERER
oW E E |EERFEREBED EER | ZElE | F9iE | Fi9E | THE | 96
R E8|RBRR|REK gt (1) (2) (3) (4)
2& DEE | mg/kg | meg/kg | mg/ke | mg/kg | me/kg
ax 37,250 0.01 3,113 8% 34,137 12 - - 0.06 -
INE 382 0.01 5 1% 377 0.47 - - 0.07 -
XZ 47 0.01 7 15% 40 0.04 - - 0.02 -
ZIE 7 0.01 1 14% 6 0.07 - - 0.04 -
®’E 12 0.01 3 25% 9 0.03 - - 0.02 -
= 594 0.01 5 1% 589 0.66 - - 0.13 -
HTE 14 0.01 13 93% 1 0.03 0.002 0.01 - -
REAER 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—2R 14 0.01 8 57% 6 0.05 - - 0.01 -
ZEESD 25 0.01 6 24% 19 0.05 - - 0.01 -
IEhils 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 - -
CAlzel 6 0.01 1 17% 5 0.07 - - 0.03 -
<At 302 0.01 40 13% 262 0.33 - - 0.04 -
MALE 77 0.01 62 81% 15 0.05 0.003 0.01 - -
iF 5] 125 0.01 9 7% 116 0.23 - - 0.04 -
A& 169 0.01 27 16% 142 0.16 - - 0.03 -
FWZA 107 0.01 80 75% 27 0.05 0.003 0.01 - -
PEN 70 0.01 27 39% 43 0.18 - - 0.03 -
EHE 3 0.01 0 0% 3 0.03 - - - 0.02
AE 30 0.01 10 33% 20 0.07 - - 0.02 -
FTRINGHR 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 - -
L AEL 42 0.01 5 12% 37 0.12 - - 0.04 -
#T7 1 0.01 0 0% 1 0.03 - - - 0.03
avvF 50 0.01 9 18% 41 0.09 - - 0.03 -
FoT A 23 0.01 9 39% 14 0.04 - - 0.01 -
=E4 110 0.01 55 50% 55 0.06 - - 0.01 -
LEX 90 0.01 22 24% 68 0.08 - - 0.02 -
F5NAZS 435 0.01 14 3% 421 0.49 - - 0.06 -
BHAE 23 0.01 0 0% 23 017 - - - 0.08
I2AIZK 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 71 55% 57 0.16 - - 0.01 -
TRy 17 0.01 106 91% 11 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 - -
P=p>, 24 0.01 17 71% 7 0.02 0.004 0.01 - -
Fal) 84 0.01 82 98% 2 0.02 | 0.0004 0.01 - -
ERAY:) 40 0.01 40 100% 0 - 0 0.01 - -
nNMEBe 24 0.01 21 88% 3 0.01 0.001 0.01 - -
HY 400 0.01 162 41% 238 0.17 - - 0.02 -
*o3 165 0.01 3 2% 162 0.22 - - 0.04 -
E—<.LLES 130 0.01 46 35% 84 0.04 - - 0.01 -
=k 137 0.01 90 66% 47 0.05 0.01 0.01 - -
2f—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 - -
%L 79 0.01 79 100% 0 - 0 0.01 - -
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oW E |EERRKRED EER | ZaE | FHIE | FHE | FTHIE | FHE
RE| R |AK Rk (1) (2) (3) (4)
& DR | mg/ke mg/kg mg/kg mg/kg mg/kg
FO4T)—Y 3 0.01 3 100% 0 - 0 0.01 - -
YAl 39 0.01 39 100% 0 - 0 0.01 - -
L 63 0.01 42 67% 21 0.03 0.004 0.009 - -
ERCYIES 1 0.01 1 100% 0 - 0 0.01 - -
EE 16 0.01 16 100% 0 - 0 0.01 - -
& 16 0.01 16 100% 0 - 0 0.01 - -
125 23 0.01 8 35% 15 0.16 - - 0.02 -
L&oh 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 -
Yy 64 0.01 0 0% 64 0.77 - - - 0.37
Thir 4 3 0.01 0 0% 3 0.68 - - - 0.64
FHY 51 0.01 0 0% 51 0.17 - - - 0.06
Ny 48 0.01 0 0% 48 0.14 - - - 0.07
FATH 4 (B ) 57 0.01 0 0% 57 0.56 - - - 0.12
W 45 0.01 0 0% 45 0.68 - - - 0.30
194% 15 0.01 14 93% 1 0.01 | 0.0006 0.01 - -
1452 3 0.01 0 0% 3 0.05 - - - 0.04
% 24 0.01 14 58% 10 0.07 - - 0.02 -
A A H(ER ) 56 0.01 0 0% 56 1.3 - - - 0.29
Thzy 3 0.01 0 0% 3 38 - - - 2.5
T (B PIER) 15 0.01 0 0% 15 0.07 - - - 0.04
TG 175)) 15 0.01 2 13% 13 0.10 - - 0.05 -
b= 45 0.01 0 0% 45 0.34 - - - 0.17
72 15 0.01 14 93% 1 0.01 | 0.0007 0.01 - -
HH2 (BFRIER) 30 0.01 8 27% 22 0.29 - - 0.07 -
L e 175)) 30 0.01 0 0% 30 0.17 - - - 0.08
NZRNZ (B ) 30 0.01 0 0% 30 0.48 - - - 0.16
THIIE 3 0.01 3 100% 0 - 0 0.01 - -
Hyay7hIt 45 0.01 0 0% 45 0.57 - - - 0.11
AV IE 18 0.01 0 0% 18 0.11 - - - 0.05
LRI 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 -
ThE 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 - -
-3 15 0.01 11 73% 4 0.02 0.004 0.01 - -
vt 12 0.01 10 83% 2 0.02 0.003 0.01 - -
7+ 6 0.01 3 50% 3 0.03 - - 0.01 -
=y 24 0.01 24 100% 0 - 0 0.01 - -
1/vA 3 0.01 3 100% 0 - 0 0.01 - -
e 3 0.01 3 100% 0 - 0 0.01 - -
19%F 3 0.01 3 100% 0 - 0 0.01 - -
Hany & 5 0.01 0 0% 5 0.07 - - - 0.04
17 3 0.01 3 100% 0 - 0 0.01 - -
435% 3 0.01 3 100% 0 - 0 0.01 - -
NUIThY 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 - -
M E 5 0.01 0 0% 5 0.04 - - - 0.03
E54 18 0.01 16 89% 2 0.02 0.002 0.01 - -
oz 6 0.01 6 100% 0 - 0 0.01 - -
234 15 0.01 15 100% 0 - 0 0.01 - -
U7y 15 0.01 11 73% 4 0.03 0.01 0.01 - -
7+ 3 0.01 0 0% 3 0.03 - - - 0.02
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oW E |EERRKRED EER | ZaE | FHIE | FHE | FTHIE | FHE
RE| R |AK RULE (1) (2) (3) (4)
& DR | mg/ke mg/kg mg/kg mg/kg mg/kg

I7FT 18 0.01 15 83% 3 0.02 0.003 0.01 - -
AN 3 0.01 3 100% 0 - 0 0.01 - -
AThY4'S 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 - -
WA 18 0.01 18 100% 0 - 0 0.01 - -
EvFEsn 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 - -
AU 5| 001 1 20% al 005 - -l o003 -
hyt 15 0.01 10 67% 5 0.04 0.01 0.02 - -
ANFTHI 5 0.01 1 20% 4 0.02 - - 0.02 -
P 5 0,01 5| 100% 0 - 0 0.01 - -
. 5| o001 0 0% 5| 006 - - -l 003
ENY i 5 0.01 4 80% 1 0.01 0.002 0.01 - -

E) FHEIXGEMS/Food AR Y HiAICHELY, EERAKRFBO LT RBLNE ST RBD60%ZEMA TLHREBISONTIEFHE
(MRUVFHE2) EERFRRBED I RS L2 RBD60%REDHEBIZDVTIETEHER) . ETORMLIEERR

UEDGBIZDNWTIETFE4) &, UATFICHVEHLT,
FHECN) EFERFREBDREE0IELTHH
FHE(2) FERFARBORELZIEERR ILLTES
FHER) EERFREDRELIEERAN1/2)ELTHES
FEHE@4) HAHTEOREEZRAVTHEE

DAV LS HREFBRR(ER16FE)

7| E E |EERRKRED TER | R=E | FHIE
R | R R |AE Rt
& DB | meg/ke mg/kg
a5 73 0.1 M 56% 32 28 0.40
BL & fFt 346 0.1 260 75% 86 1.30 0.085

) () BEMHRER O T —2Z L EITER
THEE, EERFARBOREZIOIELTHEY
R RS TR
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BRRL2ICAATEHIRITOI74M4ILo— + (BEMR

(EEME)
6B (E#HAB) : FR1843H16H
IE H A =
NF—EDRHF% AF JLIKER (CH,HE™)
HEE, TOMDURIEEHBE
(MWERN 1. BH#fE
AN EOEEMEHIE(BH4SEEEEBL) |
#/K$E T 0.4ppm AFJLIKEREL T 0.3ppm
L. <o 0E(xo0, ACFRUAVA) . FEEANES (A
T XA FOES RZZXTHZ, TYFaINALHA Rk
VHAE) RN EANEGEEEDANEES TR IZDONT
I8 A 4+
2. EBICRET 5EE
[KEBEEEITHENESDERICEHTHEEEIE]
(ER17€11828)
HRE
HIRL TS AR VIEIRL TS aIEEE D H S A
‘AE
27 BIZTEILLT (10g/58) : 1\ R 1 ILA
2BMIZ1EILLT (40g/58) :aELT VR
1HERBIC1EILIT(0g/B): FUAZ A AATF, HOxs 0O,
ANF IVFaAINATAIFITS
TyaAIIT5
1TERBIC2E L T(160g/38): 44, ADF, A AHhYT,
IO, AFYFAAAILA
(E#IEfRINEEHREZE1E 80g £LLT)
(B%)
AESBHORMNZRAIL. BEETFEE. KEF. MABAREDT—42
DHT, $IKEB. AFILKELNSAENEE (F/KER 0.4ppm LLE AFILIKER
A 0.3ppm LLEEF—DD B LR EESNT=,
REMOORE L. MAZE0HEEANTHEAMICERTE2NHES
h. REICHERAINEBODERENSE. ML BN EMSDKIRIERESE
—BEREREICBTE2ENEHNSOKIBERNEDFEELORENFEHS
nit=.
3. RIEHENHARKBOKEFRICZRIIRERE)
HaIKER :0.0005mg/L LL'F
*TILFIJLIKER BB SINELNI &
4. JKE OKEK) H#E
KEBERUVZFNDIEEH:0.0005mg/L LLTF
)45t 1. EEfE
(Codex)
* FILKER

HBAZKRETDALTE: 05 mg/ke

RRAM A AHTX 25O (IR VZDM): 1 mg/ke
(KE(FDA))

58 . A F)LKERImg/kg

(&E)
#48 : #2Kk$R0.3mg/kg
(EC)
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YA A AADx, 750G EDATE : $KkER1.0mg/kg
EREnBEZRARA - #KER0.5mg/kg

Z0Mt, hFF EM. Za—C—F 2 F BEICEVWTANE
DIRFEARE SN TS,

2. BRICET 58E
CKE)
L5 B : FDA/EPA
EMEER 2001 &F 1 A (2004 &£ 3 ARED)
B R DA YR U vhbb. 8407 1yda
@1t’ . FMHEEE. Y. 43, TR
O]y UM
» R EH:IERTSAEEOHSLE. 1R, BITORR. IR
EEHNE (1) EEODOEDERERITIRE
(2) LROOAFEL, BIZ 124 2R (340g) £ TRE,
BIZ 2 BANEEERT IEHEEE. U Wik
6 TVA(170g) L TR E
(3) iDL TEANHE LIAICDNTIE, &t
DENVEEHERETRE
4) HRIZCANEFEEE5ZHBICIL, LREMEICHELND
EFEFRELIRE,

T 8 : Health & Consumer Protection Directorate-General

EWEER 2004 F£3 A

il . RKEOHBHDORE (AADX, A TADx, 47

%) . </Jn

FH ET SO H SR, 1TiE. IREFOBHR. SR

BRE: () REOHBMHORAITEIZZ<T1E (<1009) AT
EFRE,

2) REDHEBMHDALTERR-HEICE. TOAFLH
HHRLBRENETHL,

() Iz, T/ nZE2EULERHZRETHL,

(&E)

1 B : Food Standard Agency

EiEFA - 200245 A. 2003 2 A, 2004 F 3 A

B B YA AADF AR ITOOERE. YTART
—%

xR EF G BREFEATLDSXME. 16 FTUTDNR

HENS  EIECEGREZEATVAIXMERIY A ADDF THY
FOEREZETLEEHIC, 1EBICREOT T OEE
4 E(5600) A TXIE® I ORT—F 24 (280g) AT &3
RE
16 FLUTOFHEEY A, ADDF, vHOXOEREE
(TBHRE

ZFDth, W5, M, Za—C—F2 K, FAILSU R, /LD
I—FHITBWTERKBEXEE.

NH—RAEREESNBESIZH-S
=134

EHAETIX. 200356 A3H. BEEFHBEN., —HOANEEIZD
WCT.HIRLTWBAE LIZZD D H S A ERRELIZERIC
e 5 EESFEETARLI

FM#%.RAHE., JECFA BT, A/ TILES. JTO0—#EE
ICBFBENEEFEBCI-AFILKE DR RHBECES FH O
HREICHITLIEEAROBREERER . —REAICHLTITRERD
HMEEAT A A BHEEL-LT BROILBEAKYKRELGYRS
25D TREVNHEDBENSAFILKBOBTMEERKL -,

F-  KE., EE. hFFHFICBVTEHIEDALEICDONT, 1HEiF
EENFELI-ERBDIEZTEEARL -,
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SEREREOHRESERN) KEFRAEICKEITITOEDHEREHIA~16 FEREHRE)
FEMRIE. EEMBRFEOEAKRN LS TWS T/ OHE, FEEAN
%
EYAY &

K $E(20 #54K)  0.08ppm (0.03 - 0.17) . SD:0.04

AF JLIKER(20 #24K) 0.06ppm (0.01 - 0.13) . SD:0.03
yOvsa(RAR+FE):

#K$E(90 #24K)  0.68ppm (0.30 — 2.34) . SD:0.35

AFJLIKER(60 #24%K) 0.48ppm (0.21 - 1.30) . SD:0.24
EvrH:

#IKER(15 #84K)  0.25ppm (0.19 - 0.35) . SD:0.04

AF)LIKER(15 #84K) 0.16ppm (0.12 - 0.25) . SD:0.04
SIS O(RA+HER):

#IKEE(72 #4K)  0.33ppm (0.18 - 0.66) . SD:0.11

AFILIKER(72 $84K) 0.24ppm (0.09 - 0.44) | SD:0.08
HAINF:

#IKER(67 #84K)  0.65ppm (0.25 — 1.95) . SD:0.38

AFJLIKER(67 #81K) 0.46ppm (0.21 - 1.33) . SD:0.26

yOhTE:

oK SR (22 #&1K) 1.16ppm (0.10 — 9.30) . SD:2.29

AF)L7KER(22 #R4%K) 0.21ppm (ND(<0.01) - 0.69) . SD:0.19
@ DEE

#kER(22 #1K)  0.41ppm (0.02 - 0.76) . SD:0.23

AF )Lk ER(22 #81K) 0.31ppm (ND(<0.01) - 0.53) . SD:0.17
Ahox:

#KER(37 #84K)  0.93ppm (0.63 - 1.71) . SD:0.32

AFJLIKER(37 #24K) 0.65ppm (0.46 — 1.00) . SD:0.21
hYH:

Ik ER(30 #24K)  0.14ppm (0.07 - 0.24) . SD:0.04

AF)L7KER(30 #2{%K) 0.09ppm (0.06 — 0.14) . SD:0.02
AXT4E:

K EE(20 #54K)  0.21ppm (0.06 - 0.81) . SD:0.17

AFJLIKER(20 #24K) 0.12ppm (0.05 - 0.44) . SD:0.09
XA A

#IKER(36 #8{K)  0.73ppm (0.27 - 2.18) . SD:0.47

AFJLIKER(36 #24K) 0.48ppm (0.20 - 1.24) ., SD:0.29
XS

#KER(20 #84K)  0.33ppm (0.03 - 0.81) . SD:0.24

AFJLIKER(20 #4K) 0.22ppm (0.02 - 0.51) . SD:0.15
RZXITAH=:

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

AF)LIKER(10 #84K) 0.19ppm (0.08 — 0.30) . SD:0.06
IYFao\(HA:

#KEE(10 #84K)  0.74ppm (0.61 - 0.89) . SD:0.10

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

#K8R(30 #81K)  0.54ppm (0.36 — 0.81) . SD:0.12

AFJL7KER(30 #24%K) 0.35ppm (0.25 - 0.45) ., SD:0.06

* FRROT—2280ARCLOERET L. EE-ARHEE
ELBREESMIIAKERRTEHI7TE 1 A2 BB E
HARSTANEBICEFTFNSKEBEORELR I, BRI, KET
ZLOFELER (49400 FE. £ 9,700 #IK) MEVEEHEN TS,
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EEREYOKBOEAEERE (HI5~17 FE) O PEHER

1E4) o2 | EER X {E EEN) | FHEQ) | FHER)
B | BERiE (mg/ke) (meg/ke) (meg/ke) (mg/kg)
DR
ES 199 4 0.011 - - 0.003
& 93 93 - 0 0.0005 -
N 100 90 0.002 0.0001 0.0009 -
MNALE 30 30 - 0 0.0004 -
I={AL 3 28 18 0.001 0.0002 0.001 -
(BRAF+F)
sEWy 29 24 0.001 0..0004 0.001 -
(REDL
=HM)
WA 30 29 0.001 0.00003 0.0004 -
IZACA 30 30 - 0 0.0008 -
Frvls | 28 28 - 0 0.0005 -
FrAy 30 30 - 0 0.0003 -
Javay | 30 29 0.001 0.00003 0.0007 -
[E<ELY 40 40 - 0 0.0004 -
LAR 29 29 - 0 0.0004 -
E5hAZ5 | 40 16 0.004 - - 0.001
hE 30 30 - 0 0.0004 -
ERE | 21 21 - 0 0.0003 -
FpoY 29 29 - 0 0.0004 -
Ty 30 30 - 0 0.0004 -
(N4 28 28 - 0 0.0004 -
E—<> 30 30 - 0 0.0005 -
nws= 40 40 - 0 0.0004 -
LLME=lF 30 2 0.01 - - 0.003
YAZ 59 59 0 0.0005 -
#H#mA S | 60 60 - 0 0.0003 -
REEDT
Lwim)
woHMA | 30 30 - 0 0.0004 -
(NREzxE
DAY =i
D)
wOHMA | 28 28 - 0 0.0008 -
(NERE)
nE 28 28 - 0 0.0004 -
#";7 121 | 30 30 - 0 0.0004 -

) E{E (L GEMS/Food MR AiEIZKYEH

«EHEN): EERRRBOREE0ILLTHEE

FEHEQ): REBRABORELMRHEBRIEL. RERRU LN DOE
ERARBORELIEERFIELTHEE,

*KIFINATIRUVLWV T ERCR B IOV TIEEERARFHDO 24T
EHNE ST RO 60%F ATV EIENMSEYBENORVEHYEQRZE
II:HO

*K, FINAFSIRVLLVEFIZOVWTREEZRRRGED ST A#ALH
HEHBD 60%RFBETHoIzZEND. TERRRFEDREELZIEERRD
1/21ELTEHBERZEES,

ARDRKEDEFRAEHIS~16FEE) DR
[EAFREROAEREREDEITER

TR 15ERE
-5k o | EER il EH{E
RE | RS (mg/kg) | (mg/ke)
DmE
an 72 15 1.4 0.23
[iEy=p:ak e 274 264 0.19 0.0027
FR164EE
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ok o | E=R RBaiE FiiE
RE | BRRB (mg/kg) | (mg/kg)

DR
an 73 16 1.4 0.28
BLEEH | 335 322 0.13 0.0027

I) FHBEEEERFRBEDREZ0IELTHEH
EEZMRFIE. 0.05me/ke. & HRFR(EAEA

B

(DR, 5370 . BEH R O

BRBIZEENDSAFILKERIE. JHIEEILEIEE(95-100%) KIS
%, TDHh, BREH ST AFILKEB A SRIREN D, ZDIRUNE
1, 80%FERE,

(RSN B D AFILKERIE. SH BT T HHRFMENT L=, 4
UINGROVRTAUOTIWAFF U DESBTI/BIHEETHEEZ
BNTWVD, VRTAY —AFILKBESERILDET7T/BREERIC
KO THKE —INBEIFIE#E R ThXICEE SN D, DT EN., FELFIIR
HRRANDEMHERITEHADVEDEEZLNTIVS,

- MR TIE 90%LL E D AFILKEBIEF MR IZFET S,
AFILKERIET VAFAUIZIBE SR PICHE SN LD T, EE
DEEM IR TH S, LHOL. KEBDDEERNTORATAUERRENL
UBRIIREND, ERNTENTHLINERIELES, TOAHN=X
LIZBERARNE ST 25 EEEBREISEESTI5ANEZILN
TW5, BENTOEREITEEDOHFREREST S, T, RIRE
. FRATHE#ESNKBITEICTENSHEMEShSA, BB &
EHITE B ICHM SN TEERIRSNIZKL, BEEEH(TAS HEf

hd,

Q)ausmn AFIUIKER AARE 1,000mg THEIE. (KRN E 100mg THEE
QEHEM -
HEH=M -HIRHERADEE
RIDHREFHEE. BEES. BEES. EBRANALND,
RENBEOES NEEELEARNHLOOND,
CNODERNAFEETHHRRNEHEDOREL. NERETIK
25mg. BB 5 50mg. HEEEEE 90mg., FEE B2 180mg. FET= 200mg
LlEEEh TS,
F1=. WHO (&, B A TlE KRR A T 200 1 o/L (BE/KIBRRE
Tld 50ppm [ZHEY) THIE R EE M FHLEEDY R I 5%TH
BELTLNA,
UG E
AFILKBDREDHERLLT. REENRLEZHOEMERE
SETHY. FETOREREANBBERESHICHETIRLFZENK
EUVBEH,
MHERE
(WM BERE
MDPTDI/PTWI/PTMI (B&)

20 eg/kg RE/E (2005 4 8 A)

(JECFA)
16 ug/kgAE/E (20034 6 A)

@PTDI/PTWI/PTMI MR #lL

B X
EXNEZS
ALV EEETIO—ICE TR RHREICHIROMER
EXEDEFHER
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Eh=
-ER2KEREN—BEREOES
- JECFA TAHWLOI=RBETILEZRLV:
==L IR EIX 60kg #{EH,
A EMERE
LITDOZE#HZERNT JECFA RHRICEH
=(dx 7)/((E) x (F))=(d x 7)/(2x 2)=2.0

i

- JIO0—H#BRIRAEH RN S/{ON-ERKRRENA)

- HEOGMERLEVERKRREEZIRA (10ppm)
LAV TVINREEHENSFON-EZRRIEE®B)

- R /KERBFHOEZKREEDORIEE (15.3ppm)

- HEH)= ((A)+B)) /2 ==+ (11ppm)
-EEKERENSMAKBREICRET HEEDEHIE
DEBE - @

(MPREENAS—HERZEICRETLEEOEEEDFREF)
- MhEEAS—BEREITRETIEECHERHROE
Eigh' sz (2)
(JECFA)
EAXWEZS
A TLEELTIO—IIBITABIRHARECHSI RO MERER
EDEZHAR
HH
REETIL(DoaAVI—METIL)ZEA,
CEEZKEREENM—BEREOESR
d=((H/250) x 0.014 x 0.09 X 65).~(0.95 X 0.05 X 65)
X DOEHEDIRIL
1/250: MAEE EZEE
0014 : HEHFE(day ™)
0.09x65: Mi&E(liters) *65 [LIEIFDIRE (kg)
0.95 : ERBINSEDOERRNIZRIRINSE
0.05 : RIREHI=5bDMKIZHELSNhBE
65 : MEIRDERE(ke)

B ERE
=(dx7)/(E)x(F)=(dXx7)/(2x3.2)=1.6
=
JIO—HERREMENLEON-ERZKEREWN
- FEOBMSRVEVIETLKIREE 56ppb
MoE  (12ppm)
A TJVINRBRERELNSBONT-EEZEIEREE®B)
- RE/KEREHOERZKBEEDFEYE (15.3ppm)
- H{EH)= ((A)+(B)) /2 =+ (14ppm)
-ERKERENSMAKBREEICHRETHEEDEEE
DIRE(E)
- EBERKEBEENSMBEKIBEEICHRET SIS
2B EEELAHS (2)
{MPEENS—REREICRET HLEDEERDOZREF)
e BiREELTY 10 (32)

Q)RS HRIEARMD)

SRRl

(WEE—BERE

(BF)
HROKROHEE—BERE
(H1~H16 £DFH): 84 pe/th/A)
HI64 | 85 ug/th/H
HI5% |81 pg/th/A
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H14 £ 88 ug/th/H
H13 £ 70 ug/th/8
H12 & 6.8 ug/th/H
H11 & 97 ug/th/8
H10 & 6.7 ug/th/H
H94 9.8 ug/th/H
H8 4 9.8 ug/kh/H
H74 91 ug/th/H

KD B RERIERE (H7T—H16: F1i91E)

BEm# ERE(ue/th/B) | %

XK 0.85 10.1
ME-F 0.11 1.3
oHE-Ex 0.02 0.2
Pl 0.01 0.1
22T 0.02 0.2
RE 0.05 0.6
FeFHx 0.04 05
HRER 0.06 0.7
ST 0.07 0.8
BN 6.72 79.8
7 - 5F 0.41 49
Z.-FLE S 0.05 0.6
MIE&H 0.01 0.1
kK 0.00 0.0
=1 8.42 100.0

(DEEAHE (BA)

Y= IR ybARIZED,
ERLTENDS 16 FOFEHEMEFA—RELT:,

8 | MOE(Margin of exposure) .
9 | AT -SHBICLBEE BNFERDOAFILKIERIE, 2o/ 0 LBEELTEY . MEREIZLD
BEEZ(TL,
F . BANEORUCLOEEENEXRONT . ER ML (HIX
£, EEOER)ITRDEEEL,
10 | NH—RIZHEZEINSAHEMEM
HEEREM/ BRDEERRE
EEN ASOESR EEGABIANE | \
ETOANEIL. 2LEROTAFILKBESHT LA EMELH
B, 2L BREBE AHhPXHE)PREICEEAINRGDA (F
UATAIREVREN BN S REICEET 5,
QERNOEFERERE .
1 | BRI URERSE EROERD
GBE.RKRICHETAFKBRENSVERESNSKIZGIZEHEL
T A BARRENANEOSHEFAEL. TEMNHRIEEZMZ S
ANEICOVNTIT EEFISEEOB TBRH. BAEZITERICEL
TOIE#EE,
12 | YR EBZHENHD ETRELT BREEEEATH. TBRADAEZBRIEEIE BXtERFE
WBF—4a% ZEEARAANEHIZSIT2HEOEFAEICEDONT, URVFHEET

STENEFELN OTABDOREZMEA)YNIETIMELAES
CBRICE - TERMINIAFILKIBDOZEXREDOTRER D
NBHETHD, SHIZADSHITHKBECODVTOEBATTIEY
DTNBIZEINT—AR—RDEELDLETHAS, 1ELTEY.
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BOERTEHKBEICOVTOFHMT ALY U TILELSLE

13

HEZEORED -2

—HOEEEL LTIIOVWTEZFEFEALERLTLS,
-HEEBBICE S TANBOKRREEAZID TR,
-BERICEHTSIBEFHICHALT. HRELGDIERVZDARIZDOL
THEIZEREAFTEDD,
BICHRETHARRENEUCEREAF TEON WEERBEE
VIEBETORERATF) .

DL TEMBERMEBZ B A HEKRKITRHD TG,

14

Z Dt

AN EOKREHE HKR) (X MEFROBERBFICIYE=
BT HITHhR TS,
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BERE2ICETRIRTOTI7A4ILY—F BEEIR)
({EEME)
/B (E#HAB) : £ 184£E3A8H
IE H N b
NF—RDRF 74 A

E#EE. ZOMDIVRIEEBE

(MWERN

BMIEESN TS,

(2)i 4t

NYF—RAEREESNBESITHS
-3

—EHDIRTILDA—E3—(ZF) Y LANERENS ug/LE
EFNTWSZEMNHIBARAY),

FREROBEER) GaAY)
RRORHLLIWENROFERIE
< me/ke (B ED)

B

(DRI, 5370 . BEH RO

WHEES D LIKBRDIZE . THOMI, REEENRK
REND (TYR). BV I LTERSNI-EEICLERED
BRI 2 BELMRIRSNEL (F, 4), flRESSh
=200 L, FFEEERSNELLEISTIASN=S
o LK, BEHICIKIFEAEHRBESNEA, Zi5. El
. Kia. B basnd, Sbsnt=2)7 LIEKE
TRIREN DD TEEDICEHT HALAEHERAL
(Gub), Bl &, DF . ERIR. BA. FiE. 5. 8
B, FRRIZBRECOTATHG VM v F K ¥
F)o Ff=L B MUZbHE S, Thinlk, JEFEMIET
[FRUDLRENFLEVSRE THDH, BELICITEEHE
HENGWA, ZEICERLEGRICEEEHSNSER.,

Q2arsEn BEARIR,. TH. FAEHE. BOHMERLIT,
LD50
1 {E51) 9 L(TID): 12.1 mg TI/kg bw (5w, TI2S04)
3 {419 L(TICD): 39 mg TI/kg bw (5w, TI203)
QmEEAEM RE. EBLK N, EE., B, #ARF5I2TSH. T
#i. HOBEIEDLLE., FB(S5VE)
HE#BEM PR, RIEHBEANDEM(G YR, NOAEL 2.5 mg/ke
bw)
MHERE
(WM BERE
MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DB #L

Q)RS RE(ARD)
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7 | REFE
(WHE—BERE
(QOMETERE
8 | MOE(Margin of exposure)
9 | AT -AEICKEHHE
10 | NH—RIZHBEZEINSAHEMEM
HEEREY/ BRODEERERE
MWEEY/ BRDIELE
QERNDEFEERE
11| SBERHIE- YRV A%
12 | YVROEBEZEDLLETETELT
WBT—4%
13 | HEEZEOREL-ZHE BLELTHREIN TS, FAYEBETIEIRIILDA—4
—DFEEMELLTEHBEIN TS,
14 | ZDfth
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BRRL2ICEATIVRITATI7A4L—+ (BREERA)

(P E)
B (B%HHA) : FAR1853HF16H

E B A P

o

NY— DB 54

HEME. ZDHDY R EE

HE

(MER

1. BRHPOEEE HRBEEEEMBLE LTEHE)

(BmBHER)

[Ehivl &.
ES5HAZES

k< k. Ep5Y

BOHMA, 3H, WBEI, RES

: 1.0 mg/kg
: 5.0 mg/kg
- 1.0 mg/kg

BOHAMADHERE., YAZ. BRZL : 5.0 mg/kg

2. KB (OKE) &%
- MEUVZOIEEY

0.01 mg/L LL'F

3. HREE (NHARKEDOKEFEHICHRDRGFEERE)

'y

0.01 mg/L A'F

(2)iBt

1. BRPOEEE

' & H#EfE (mg/kg) EE
£33 0.2 Codex (2001)
EU (2001)
AUS, NZ (2002)
X7 02 (SREEEEST) | Codex (2001)
EU (2001)
AUS, NZ (2002)
B
[ E2 ] 0.1 Codex (2001)
DURRE
TS DRESE
MREE |
TISFHH 0.3 (r-MER Q)
EXE (L 7ER)
T IR ExRus 0.1 EU (2001)
TIST8. X 03
7 73RN 0.1 AUS, NZ (2002)
7I5+H 0.3
k< k 0.5 Canada
B=x
HIEE. CE8 0.1 Codex (2001)
AR, KR
HREE 0.2 EU (2001)
HEELS 0.1
Bz 0.1 AUS, NZ (2002)
S}
4. K. £, Bl 0.1 Codex (2001)
4. K. BOWE 0.5 EU (2001)
AUS, NZ (2002)
B (AIEBE) 10 Canada
43, LS
42, 0.02 Codex (2001)
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R Y7 0.02 EU (2001)
By 0.02 AUS, NZ (2002)
BEE. MERVER 0.15 Canada
LY
MBIy 0.08

RERA
4. BROMERL. FLAERA 0.1 Codex (2001)
fERf. Smbg 0.1 EU (2001)
(FLEEMZED)
KEW
hVE 84 TR 95404 0.4 EU (2001)
B YTV ATV, AXF Y
4o, YAESA
NIYINO):E | 0.2
k] 0.5 (" 2%k <)
BE_KE 15
SERSE 1.0
pL 0.5 AUS, NZ (2002)
BIRENY 2
BDRIINDE 0.5 Canada

¥ IHE. Codex CIHAFICEFNIMOELEBIZODLVTHRIANEDOINA TS, &
#EZE(F 0.2mglkg TRTFY FT7EH, 0.4mgkg ¥ 0.5mgkg HENDEEZTRT S
BtH25I D, SISHEMBRTERBINDIZLLLE>TLS,

2. TENRE

[Codex (2004)]

(B#ER)

LRI, ARAVYCOFNBEERILSE IS, BLIEIHEEZHET S,
CBEEE. EEER. B, 5BIE. EORETE. ARICESSShEELD
HNEENAEICHEET 25AICIE. LEDORESTT 5,

CEERL. UEIRSEE LTHAShEBIRNERIN-BEDH S L1
BULT, BEPEROHIET S LITEITD,

CEEEE, UATTKEENERSN-ET, ERARENETFINTNVE,
Sz HIZH T B FEEE TS,

FBEAL, KEBHOFBLIZH L TLYTERGEDOEIRERETT 5,
CBEEX ROEESYCHRINEAT IO H S LEMBEDFERAEE TS,
CBER. IWNEEOEDICH LTESRAY ) U EREE LRIREOZ0OMm
DM DOERZEET S,

TR YDA VWAKIELELEVWKSRET I LEEDIZ. E=4) VT %
15,

LB, BEFEICHL. BEYVOHRBEMKRICHEFI-RZARTEHORAMICE
H3,

(BR#K)
CUBIE, KEKPDMICETIHBRLAILDHRERIGTZ LA NBRM 85T
T3,

KEEEERF, LRI LCTREAV/KEEORE ZRET 5.

(BREFARUMNI)

FLEBIE. BRPOHBREDREFRL, 512, EZ4Y VI LTEED
RESFHERBATNVEW L £/HEERT 5,

CRRMIEFE. JEZBRYNEERENMEVEBRERITFEHEEIRT S L
FRETHELBIC, BHRBROFEHLELGIBEYNEESNEIA,
SEERELTKEEDHEABEENHINESINEZEET D,

- MIBREIZEVWT, REICEL T, &%, HEORE, BEOEHEICLY,
RETIEDRERET 5,

- MMITEFE. MIICERTIKNEEEDSEFEANTHDZ L EMHERT 5,
NI EFEE. EERAOEKEICBMAFERIATLERLANE S MERT S,
I EEL. BERROBRXIIHRHICMNEZREHNICI—RKI LA FEE

38




NYF—FEEEENhDE LS
I2H - 1124

AW,

NI EFL ERAOEBOBEOBRISADN T EANDIRETELL,
Ffz. 7—RT LA FERORDYICREMHDHLIERERLVEL,

- MIXREFF. MIERAOERMNFIAN., TAANBFRERERRICGE TGN
L EHERT D

CMIRFE, B, AFLEREMHERRAMREHRL. Ko DERAEN
DEMICHEEL TS EEIEHT 5,

(B, FRSN-HGDEE - FIA)

NV ERWEEERLGL,

- HEOBROERIC. RHEMORERA VI EZRAVELOEERLEL,

FBHRELT, ERIGESBEEZRLGL,

s TA VR MLORSILF vy TITRAY DL DERLEL,

LR BROIFBICERASNAMEHR. A5 ARENLDIMOBITICEL T,
HEBEHRETHCLERENT S,

CHEZEOTE)
- HBIE, RECERICS T HH5ROERICEYT 2B RTHICONT, H
BEDHEEITS.

HEEL. B, AR, ANV A ERANE. TOMBHETRESL
FRREETS, £, a—E—LGEDEIVERBERLHEICF, ¥TH
v TOERIEE TS,

GHEEE, RO ERYRBREDIC, BRORYORREHET 5,

KEPOMM©EEE LS TVHIBEICE, FRAAICIEONSKER K R
ERS

HEORGET HER)

ERMGRRGEAICEVNT, SHOBEARLNEVMGEIZIE, HZBEHD
HEZHIET B,

3. BKPDHA F5 4 B

% (BREE)| HARS1U1E
WHO (1993) | 001 mg/L
F—RFSY7  (1996) | 0.01 mg/L
EU (1998) 0.01 mg/L
hr4s 0.01 mg/L
UsA* 0.015 mg/L

¥ HFEHD 10%NCDEEBRHEIC.
SO EEET 5~ E action level’& L THE,

SRIFERPICHE VT, G<EEHPEHEARR. BRTIE, KEE. N\VH.
AV UFEORMBLE LT, BRAGARICFIASATEZ, LALELNS,
nIZESRPFLHLOOBESIATEY ., REDEHREIERF) O vETS
rDIFE5,

RATE., —MOETERZREHETHIERFADOENS TRMMERICH S,
FIRADEENRVNC ECEDORARNLEICO -2z &b, BETH., RIE
PIZEHEIZEBLTOSEY, COLSITKRR T THIESN-REYIC(ET8A
BITT HEREELH D, 51T, —HDOETIE, REMEFMALIKEE. #
V) VEOQRALS#BEL TV AL EET S,

BRREOHRSE (EN)

(REW) THR1~17 FEOIELREEREVTOHROSAREREEEE
&,

OKE®) FHo~1 FEICEEKENTOESEREREERME.

(f] #) BHOESHENREZRE

(BF BSRAREAERERSR)
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=i
(Environment
Health Criteria (1995))

(30", 41%, 539 JECFA)
(IARC (2004) )

(NRIR, 7. FHERUK
&t

- MBI ARIRE (B k) 10% (KA) . 50% (FL#'R)

‘B FOERATIE, MR (KEBSIEFRMERK) —8MEH —BREBOIBIZER.
- E FOWATIE, BRICHREBEZEBL., BRI SHKREANEBITT S,

- MRRVEES T OSROEMFFHE (e F) :28-36 A,

- ABRRICB T AEMERBRRIIBH THEL,

QaME"% -

R)EHEH - BEERICE T, ShOEFERE., IBREE. FHERIE. TUUBE. BREY. R
BRiEF. EHN. EANICROKRELEZBEIC. RLEVEEEE L T300
—4000mg/kg AE L WS RV B oN-EHLH S,

4 RHEMH - BREORBICLDIREREILEENL. REL-AROFHIZENDBMHE
ERUHMITEI~NDEE
- FHURIZET AEMBEITBRE (ARC FIL— 55  2A (A, ik
&™) )

MA=

(NHAERE

DPTDI/PTWI/PTMI PTWI : 25 pg/kg (A E /58

(30™ JECFA (1986)I28 VT, AHR - FHERKE LTHE)
(41°' JECFA (1993)I2B T, WERETHIEMELTOERHEIZHEKR)

@PTDIPTWI/PTMI D4R #L

- 1986 M 30 [B JECFA (. $hiEmME L MAPMEEICE ) — 7 AR
WA ELHBROFHED 1 BE - YAKRE 1kg Hf- Y FHHRIERED 3-4 ng/kg-bw
THNIEOFHREEO LR L OMICHBANREOONEVEHERL., COEZE
HEIZPTWI ZEH L=,

- 1993 £ M 41 [@ JECFA &, EHMROFHEBBHICHRERLODOZEICHT
HREZENFNI L, MHABHICHELEEEL TRENSIHREABITTS
CEBENL, PTWI OXEETIEMEETOERBIZHIT=,

* 758, 2000 F£MEF 53 B JECFA [F, EHOMEICE LN TITHhhiza/hR—
MEDFERMN S, MARIRELEBMFEE. NMPTH~OEZTLOBREZHEL
MITLED E LA, MARREMN 10-15 pg/dL ZTFEIS & RWEHXT
DHMOERAEDOREISERT 2THEERMENEMT 5 enn. BRIERFRE
THENE LNWBLWANRETERNERER/ L=

(QAMZRIiE (ARMD)
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RERaTE

(NEE—HB GEF) ERE | 1. ARICETLREHER

(B35@E (1981—2004, 05 19357 1))

- IMOFERERE

_ e

& ;3%%5 —EMETE

(g/AE /)
S56 - S59 Ty 57.9 8.1
S60-H it Fy 53.6 75
H2 -H6 i 38.3 54
H7 - H11 F13y 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

X BAANDOFEREE S0kgbLTHE

CSNDBEMABAIERE (FRL12—16 FEF)

aSH R me
* 6.39 (29.2)
MER-F 2.30 (10.5)
FoRE-EF 0.95 (4.3)
el 0.25 (1.1)
2-EMIS 0.67 (3.1)
8% 0.94 (4.3)
FEHE 0.94 (4.3)
B8R 3.10 (14.2)
WE5F & 2.16 (9.9)
BN 1.29 (5.9)
SR 1.28 (5.9)
BT 1.30 (5.9)
MIEs 0.26 (1.2)
Bk 0.05 (0.2)

= 21.88 (100.0)
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2. s

[JECFA (2000)] (ZRE I SIRESh=T—42)

1EFERE

+-Ab37 S{EHEE (95perc.)
XA
Bt 2.6-3.4
fogc 2.4-3.3
128
BR 1.6-2.5
xR 1.7-2.7
2mR 3.1-5.0
HR (97 A) 2.0-5.1
Total 4.9 IKZERR<
6.3 KEET
A 4.2 IKER<
5.6 KEET
4R 25
2iER 7.0 IK#ERRL
11.9 KEEST
hrs FHt 1-45% (20kg bw) 5.25 HBERE
KA 20-33#% (70kg bw) 3.3
Total 2.4
hE KA (60kg bw) 10.1 };Eg'lf}iﬁgﬁit‘dm‘b
F{# (16.5kg bw) 24.4
HAEE (58kg bw) 9.8
FE 2-7i% (16.5kg bw) 29.7
Fit 8-125% (29.4kg) 245
Bt 20-50%% (63kg bw) 22.0
#ZE 20-50%% (53kg bw) 19.9
T4 1.4
TSR XA 8.3 HBERE
60kg bw
Fit 2-8% 19.4
20kg bw
Z1-Y-508 | B 19245 3.3
B> 255 3.3
L > 255 25
Fit 4-65% 5.3
FiE 1-38% 6.3
ZO/NFT Fift
ERIEE 9.9-48.6 R {E
EERIES 6.7-57
AYT—TY 2.0-6.0
&L 2.6
AFX1R Total 3.3
TAAh ZL#hR 6-114 A (10kg bw) 0.6 HEKE
Fit 27% (15kg bw) 1.1
Fiit 67% (18kg bw) 1.4
FHt 104% (22kg bw) 1.2
L 14-167% (60kg bw) 0.4
M 25-307% (70kg bw) 0.4
LM 40-45%% (70kg bw) 0.3
M 70i% (70kg bw) 0.4
SEE 14-165% (70kg bw) 0.4
B 25-307% (70kg bw) 0.4
Bt 707 (70kg bw) 0.5
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[JECFA (2000)]
@ SNEREICZ. USFDA AZEFEL =5 M4 {Iyba57 1(1993-96)D F it % & A
L-5&

o =l 3 - Middle Ear . Latin
@ B GRE) FA1E Eastern  Eastern Gintee) American S
FFEET (32) 0.011 0.005 0.005 0.004 0.003 0.003
%L (2 0.007 0 0 0 0 0
ZR%E @ 0.012 0 0 0 0 0.001
BREO) 0.016 0 0 0 0 0
TIL—YPa—R 0.006 0 0 0 0 0
HOWE, EDEL 0.008 0.001 0 0 0.001 0.002
ZRELES (11) 0.013 0 0 0 0 0.001
£]W. KA. ER (14) 0.013 0 0 0 0.001 0.002
&K ERE (D 0.031 0 0 0 0 0
e mAE (1) 0.034 0.001 0 0.001 0.001 0.001
A (5) 0.01 0 0 0 0 0.001
Ex Q) 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
=585t (5) 0.008 0 0 0 0 0
ZEXRHE (6) 0.011 0 0 0 0 0.001
JURLSNDRE (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
EARREE A 8AEO) 0.039 0 0 0 0 0
REQ 0.011 0 0 0 0 0
&5t (mg/ A/H) 0.012 0.009 0.009 0.01 0.017

@ NEEIT, USFDA ASEHE L =308 4191257 1(1993-96)DEKEZEA L
=5E

i B G HAME EMaIsdtilfn Eazi;rn Hiiezn Anl;::iIZan LA
24EEt (32) 0.022 0.009 0.01 0.007 0.006 0.005
HHIELE (2) 0.013 0.001 0 0 0.001 0.001
Z8% @) 0.022 0 0 0 0 0.001
BERE®Q 0.034 0 0 0 0 0.001
IN—YPa1—R 0.019 0 0 0 0 0
O ILFEFOE 0.015 0.002 0 0.001 0.002 0.004
ZREEE (1) 0.014 0 0 0 0 0.001
£ |, B, ER (14) 0.022 0.001 0.001 0 0.001 0.003
&K ERRE (1) 0.08 0 0 0 0 0.001
e mAE (1) 0.044 0.002 0.001 0.001 0.001 0.002
EHR (5) 0.018 0.001 0 0 0 0.001
W 0.018 0 0 0 0 0.001
TISTREE (3) 0.032 0 0 0 0 0.001
)RERREE 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
UHE LS ORE (9) 0.02 0.002 0 0 0.001 0.002
ZHEHE @ 0.02 0 0 0 0 0.001
BRESERT (12) 0.017 0.001 0.002 0.006 0.003 0.004

AR EEEAEQ) 0.21 0 0 0 0 0.001
£ Q) 0.015 0 0 0 0.001 0.001
&t (mg/A/H) 0.022 0.015 0.016 0.019 0.032
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® MREIZCCFAC TIREShTWS (k) EEEZEALELES

= = Middle Ear . Latin
@ B RAME Eastern  Eastern A American e

HER 0.1 0.005 0.001 0.001 0.005 0.0049
8% 0.1 0.001 0.001 0 0.001 0.0051
AR5 0.1 0.001 0 0 0 0.0023
e | 0.1 0.003 0.001 0.001 0.001 0.0031
RIS R 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
bE 2y 0.1 0.006 0.011 0.032 0.016 0.024
TISHRIEBE 0.3 0.002 0.003 0 0.003 0.012
ExH 0.3 0.002 0.003 0 0.005 0.015
EER 0.2 0.086 0.09 0.064 0.051 0.045
R 0.2 0.005 0.004 0.004 0.005 0.0024
ZRBE 0.2 0.002 0 0 0.001 0.0052
SN SN 0.05 0.002 0.002 0.001 0.002 0.0075
BA 0.05 0.002 0.001 0 0.001 0.0026
IZZLEERERA 0.05 0 0 0 0 0.00038
AR 0.05 0 0 0 0 0.00026
HEY A - BE Ak 0.05 0.002 0.001 0.001 0.001 0.0019
4 K. ERNE 05 0.002 0.001 0.001 0.003 0.0062
ESNTTE =IO 0.02 0.002 0.001 0.001 0.003 0.0059
ZRELES 0.02 0 0 0 0 0.00094
b 0.2 0.002 0.005 0.006 0.008 0.0067
FREE (£, AF) 0.05 0 0 0 0 0.00015
BHiIAE (BB R £BRRC) 1 0 0.004 0.001 0.001 0.0083
2IL—YPa1—X 0.05 0.001 0 0 0 0.0005
it (mg/ N/H) 0.144 0.131 0.114 0.114 0.173

[UK (2000)]

A

LE (4-18 %)

MR (1.5-45m%)

=nE (FEEX L)
R (MEER)

RESBYFTY

0.1-0.18 ug/{AE kg/H
0.17-0.32 ug/MAE kg/H
0.25-0.47 ug/MAE kg/H
0.094-0.17 ugMk E kg/B
0.12-0.19 Yg/{kA E kg/H
0.1-0.19 pg/tk & kg/B

[F—X +5 U7 (2002)]

BABMH (25-34 &%) :
BAZE (25-34 &%) -

DE (12%)
DI (12 5%)
#HR (2%

LR 97 R)

(#3524 (2003)]
24K : 10 yg/ A/H
Fit . 4ug/A/B

[EU : SCOOP (2004))

BRA: 42ug/ANB (ZEFH)

Fit: 314 40 ug/ AM/H (BHEFE)
4-6 % 26ug/AB (RETH)
10-12 % 34 ug/ A/B (BEFH)

0.06-0.40 ug/{AE kg/H
0.02-0.35 ug/{AE kg/H
0.02-0.43 ug/{AE kg/H
0.01-0.35 ug/MkE kg/H
0.03-0.93 gk E kg/H
0.01-1.2 pg/tk & kg/B
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(2)¥EEAHE

[JECFA (2000)]
GEMS/Food Regional Diets DEFZHEET —ZICUUTO 3 DNDERET—4
r 3-8
-USFDAD h—HA)LFA Ty FRAT 4 (1993-96) IZHTHEEDFEYE
USFDAD h—HZ)LEA Ty FRAT 4 (1993-96) IZHTHREDRKIE
: CCFAC TIRESNTWWARAE#EEE

(=254 Y b X2 T4 (2004)]

HHEKEEDLEBRET 14 HICH . ERXEBAERICLIBRIEREICE
JE. INHEENLBREBAL, RBICSLTRELER. BREICEED
BEODHHETVER—ALYOTHNGE—BEREEHTE,

8 MOE (Margin of exposure) |
9 S - NI - FREBICKDE

- SRR NIRIES AN
10 | NF—FIZEEEINBTE

BRELNHIREVMERD

(MEREDRRDIESE

2)ERDAEEERRE
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11

BRI - YRV IRBAE

[WHO(1985. EHC165)]

101 ARBEXK
ARFBELEORRKRIE. BB L UVMEEVOERADBDICL ZMRBOER LB
I EFOREBEFELINEFOHEMER/NRICT E2AMERATRETH D,
CNIFRICEYERTHZENTES,
a) RAEMRGEASDOT X TOEEERE T OMARMAIDEREMFERT L,
b) $RZEEFIL LI-ZHOFERAEZ—EBHIBL. COBOEHDOELFEET.
c) MEFBHNTELN-REDHIE. tELTIEOBRICONT, RETRFK
BB AEDORR L EA,
d) BRERICB TR0 FERAFLEBIRIEEEZEOHREER),
e) BEROIM. AE, RECAVSEICK. hNEET S EEZRAN-RED
HREPTE-ODERRTOER.
f) BRICBIZHMBLUNEEMHBIZIE, FHBRHFELTOEEBEDDERZD
BRELHLCT L,
g) RBEECIEMBPICENT. EEMEHLIVEHAELTREESN S8 %
MRL., EBREIE. LT IENEELLY,
h) KLEOFRKERFEICE T, SaDBRERDICT 5D DM B L EEFTD
A,
) EEE. E=F. BREOH. aiMER-BRASA TS IRICHT 5. &
DRBEOWERLBLEENLET S, £5 LHMHEIC & 2EBHLRE,
Hi fii#8&x(technology transfer) DX (B HFIATRETH S,

102 ARFEFE
AREEHBETERSEIRETH D,
a) T—ARINEZRIEL, BERTOMEHEEDERE —MBRAKET 5,
b) BR. ER. K. LEPDROE=-F YT -F—RIZEDE. N URY
DINRBOEFDOHEREHET S,
c) RRBEDURYV EZHATIEMIIN—TOREIVRITERAA L FZDT,
#SLE=FEEHRAT D,
d) ShOREBICEET S FORBREFEICOVWTHEMBETEZHEL. —A.
XALDEWC K ZRBZMHDEEDRHET S,
e) WUILFBHRHB. AR T, REFICHEET 2R0FEFBLLIE 1R
BRENEHE~DEEZERT 5,

103 RYU—=v5-F=4 Y5 -FEFE

SRORBICHET H5HEAZEIE. AELSEDOEAREHDIVIEHARORNFERLEL
LTW3, EHMIZIE. ROVENDETH D,
a RyY—=x4

i) MAEBEAEE. MNEDBEDRBEDRY V-V JICHT BN L
WIS IE (biomarker) & L TERHBITRETH 5.

i) SRDEEXEICH T HHRETOHBEBOBEZMECH VT, thoELFH
BIE@ZIEFRMER T CRILT 1 D)2k B, HRO/NEOFEHEILEEN
+45TIFELY,

b E=4ULY

i) BESLVERSOHFARLBLIEEICEHAL T, HHREE 0.724 EILI(15

LYdYATDEBELBIREDSH, SSICHBEANAZERAZKIRNET

Hb,
i) $hEHEDOELER ¥ (reference material)Z ALV BRI A SR E R ELEHE
NLETH D,

i) MPERAET—2 28I _NTOLEYIE. REORERIILFEEETEIC
DVWTHEULRT—2%525THA5,

iv) T—2DLE(E, BREMCADEES LI UT—2 NEBOMMENTRICEK
Y, SolcR#LGD, AREBICIE. BEMICEESINTVSEEAZEBIZ
[£. IUPAC BEf)DEERZEMT 5.

[Codex (2004)]

TENRER
— 5 TH%({E, TOMOYRIEBEE] S8,
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12 |YRVEBELDHBLT | - ROBHRIERETHE LN D, BENECHET ZERHOLE, Z0O10IC
FELTVWEF—42% . EBLBRICATNINDRENTT— 2 ABE, TELEEMCONT,
BB T,
5%, COF—AERAVTERBOREEEML. CORTRHRBICHESEYR
HEBIEBOES £ 4.
13 | EBREOBL - BH HRTIIAOELFAICL FEEFLOBREHHL0ON. BAENTIHAOE
ERARKECHILTOB L HY . RLTHELABDEFEAEL.
Y _
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Pall A
ENEREYORSHARERELR (1 5SFE)

L2371 7 W E 2| TEREXED | TER | R5E | THE | THE
R OHE|B F| A% RUL (1) (2)
=y D =H | mglkg mg/kg mg/kg
* 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
= 100 0.02 95 95% 5 0.03 | 0.001 0.02
MAL &£ 30 0.04 29 97% 1 0.04 | 0.001 0.02
LY (RiTFE) 30 0.04 24 80% 6 0.08 0.011 0.04
TEVE (RECVELD) 30 0.04 30 100% 0 - 0 0.02
WA 30 0.04 30 100% 0 - 0 0.02
IZACA 30 0.04 30 100% 0 - 0 0.02
IEFhivl & 28 0.04 27 96% 1 0.04 | 0.001 0.02
FoRy 30 0.05 30 100% 0 - 0 0.02
Jowyal— 30 0.05 30 100% 0 - 0 0.02
IE< &Ly 41 0.05 41 100% 0 - 0 0.02
L2 R 29 0.05 29 100% 0 - 0 0.02
EF5NAZS 40 0.05 35 88% 5 0.09 | 0.008 0.04
h&E 30 0.04 29 97% 1 0.05 | 0.002 0.02
f-EFhRE 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
(Nl 28 0.04 28 100% 0 - 0 0.02
E—<> 30 0.04 30 100% 0 - 0 0.02
w52 40 0.05 40 100% 0 - 0 0.02
LivE=iF 30 0.04 29 97% 1 0.09 | 0.003 0.02
YA 60 0.04 60 100% 0 - 0 0.01
HMA (AERECVEL0) 61 0.04 61 100% 0 - 0 0.01
EOHMA GEREEVELD) 30 0.04 30 100% 0 - 0 0.02
BOHMNA (HER) 30 0.04 28 93% 2 0.05 | 0.003 0.02
he& 28 0.05 28 100% 0 - 0 0.02
947-9 (RERECLELO) 29 0.05 29 100% 0 - 0 0.02

3) ETORBIZDOVTEERFARBEDODTRBALSITRED 60 %ZEHEA TV =1=8, GEMS/Food MR HEIZ
WL UTICEYFi9fE (1) RUFEHE (2) EHHL=.
Fi9E (D) - EERRAREDREZ 0] LLTEH
F9fE(2) - RHBRARBOREZ RHRF L. RHERAULENOEERFARBOREZ EERF) &
LTEH
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FMOREARERERR (155%)

% S | E 2| EERAXRFO | EER | RefE | FiiE
R OB B R| A% FLIE | mgkg mg/kg
mg/kg =y D=
A 72 0.1 19 26% 53 6.0 0.62
Bo & fas 317 0.1 216 68% 101 1.8 0.12

F) () BEMBREROT—2EL EITER

EEL, EERFREDREZ 0] £ LTHEY

RHRFILTEA
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ENERENDORSHERERELR (1 6 FE)

L2371 7 | E 2| TEREXRED | TER | f5iE | THE | THE | FH1E
R OHB|B R | A% RUL (1) (2) (3)
2E D= | mgkg mg/kg mg/kg mg/kg
* 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 -
= 100 0.02 85 85% 15 0.06 | 0.004 0.02 -
MAL &£ 40 0.02 34 85% 6 0.02 | 0.003 0.01 -
IEVE (BDF) 34 0.02 15 44% 19 0.14 - - 0.025
WA 40 0.02 39 98% 1 0.02 | 0.0005 | 0.01 -
IZACA 39 0.02 38 97% 1 0.02 | 0.0005 | 0.01 -
IEhivl & 40 0.02 40 100% 0 - 0 0.01 -
FrRy 30 0.03 30 100% 0 - 0 0.02 -
Jowyal— 30 0.03 28 93% 2 0.03 | 0.002 0.02 -
IF< 30 0.03 30 100% 0 - 0 0.02 -
L2z 31 0.03 30 97% 1 0.03 | 0.001 0.02 -
EFS5NAZS 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-FR&E 40 0.02 40 | 100% 0 - 0 0.01 -
ZEpS5Y 39 0.02 39 100% 0 - 0 0.01 -
MNEBL » 50 0.02 50 100% 0 - 0 0.01 -
AN 39 0.02 39 100% 0 - 0 0.01 -
b= b 39 0.02 39 100% 0 - 0 0.01 -
E—<> 40 0.02 40 100% 0 - 0 0.01 -
SPVAITFA 48 0.03 48 100% 0 - 0 0.02 -
w52 30 0.03 30 100% 0 - 0 0.02 -
LivE=iF 40 0.02 38 95% 2 0.02 | 0.001 0.01 -
YA 20 0.02 20 100% 0 - 0 0.01 -
HMA (HERO¥) 20 0.02 20 100% 0 - 0 0.01 -
BOHMA (H15E0%) 35 0.02 34 97% 1 0.02 0.0006 | 0.01 -
E9RS) 50 0.02 50 100% 0 - 0 0.01 -
L 50 0.02 50 100% 0 - 0 0.01 -
RES 50 0.03 50 100% 0 - 0 0.02 -
& 32 0.03 32 100% 0 - 0 0.02 -
9470-9 (RRIECVELD) 30 0.03 30 100% 0 - 0 0.02 -

i) FHEIL GEMS/Food AR T AEICHVDUTICEYER LT,
a. &V (BFE) ZBRCRBISOVTHEERRRBOST A LLTRED 60 BEBZ TWNVzIEMS 15
EEREERRICTEHE (1) RUTEHE (2) #EHL
b. T&WY (BFE) IZOVTHEERARBONT RN ELTEED 60 BERFTH--Ze&hb. EERF
KEDEEE EEMRRD 1/2) £ LTFEHE (3) #EH LT,

o1



FMOREARERERR (1 65E)

% S | E 2| EERAXRFO | EER | RefE | FiiE
R OB B R| A% FLIE | mgkg mg/kg
mg/kg =y DR
A 73 0.1 41 56% 32 2.8 0.40
Bo & faH 346 0.1 260 75% 86 1.3 0.085

F) () BEMREROT—42 % EITER
FERL, EERFAREBEDREZ 0] & LTHEY
RHRF LA
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ERNEKENORERREHERR(9-115E)

gL ol | E |e2RARED | TER| RSB | FI9E | FHE | F9E
RE | R AR A AUt (1) (2) (3)

ZE | DR¥| mg/kg | me/kg | me/kg | me/ke

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

NAYhY'k 5 0.05 5 100% 0|- 0 -

yah7 (YEhY %) 5 0.05 5 100% 0|- 0 -

MY 5 0.05 5 100% 0|- 0 -

Arboss 15 0.05 15 100% 0|- 0 -

ynith 15 0.05 15 100% 0|- 0 -

=YY 15 0.05 15 100% 0|- 0 -

cZUN 15 0.05 15 100% 0|- 0 -

hy# 15 0.05 15 100% 0|- 0 -

N8R 5 0.05 5 100% 0|- 0 -

yyi) 5 0.05 5 100% 0|- 0 -

YISk Nn 5 0.05 5 100% 0|- 0 -

ANFIOR 5 0.05 5 100% 0|- 0 -

S EX AT 5 0.05 5 100% 0|- 0 -

Y7 15 0.05 15 100% 0|- 0 -

44 15 0.05 15 100% 0|- 0 -

¥ 15 0.05 15 100% 0|- 0 -

AR'F 15 0.05 15 100% 0|- 0 -

vah'L4 15 0.05 15 100% 0|- 0 -

£4 15 0.05 15 100% 0|- 0 -

EVZ L P 15 0.05 15 100% 0|- 0 -

N 15 0.05 15 100% 0|- 0 -

77 15 0.05 15 100% 0|- 0 -

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

ubt 15 0.05 15 100% 0|- 0 -

71 15 0.05 15 100% 0|- 0 -

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

E) DAY FITONTIE, EERARED DT RN E DT RBD60%KiE THO-ZEMD,

GEMS/Food MR HEIZH-T. EERARGEDEELZIEERRD1/2]ELTEHE () EEHL

-
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

N =

NF—FDE. R4

RO B

E#EE. ZOMDIVRIEEBE

(MWERN

10 mg/L OKEFEFLLE. ROREEYIRTEDLE
1= E)

25

NH—RHGEREESNDKSIZHS
1-ix48

EAEICEWNT, B<hLTFT)RIAITRIEA KE
HEWN. HRGEDRBELMNLIELIERELTND
GERF2EFSENESR),

FRREOHESER)

BYZHBITET—E (BEEHTY)
BYRSATIL—YLUSNDMIGHEL): 0.41~3.72 ug/g
RFSA4)L—Y:92 ~ 27 ug/g

$73: <0.015 ~ 1.87 uglg

FUY: 138 ~ 23 ug/g

7A: <0.015 ~ 0.09 ug/g

43, ZLE M <0.015 ~ 0.23 uglg

8. 85885 <0.015 ~ 0.92 uglg

BIETE

(DIRUR., 7340, BEH R U

T HONIZ 90% L E AR URE A, 96 BFE LLRIZIRIRL 1=
SEDIFEAENRPIZHH SN B(ER, BUNADT A
TORHFICREES Y DGYN. BITERT H(ER.

Q2nsEH

MIEOF7/—E. HOWE. £, > avIiElxRE. B
B. TH. PREHZEDEE (YVX, Iy K)
EMIRLUTIEED., B, TH. BRE. HnEEEL.
BER.BR D, ., B, BB, FE. S 2FR0E. &8
FR.IBIER AEMFE., F7/—E. Lavy BRELEN
HoN TS, BBEE=IE4 R T 3~6g. B AT 8~30g,

QmEEAEM

HE#BEM FBREDENR, SHARICH=FHEBRTITHDO RN X
HHT=(NOAEL 17.5 mg boron/kg bw), E£1-=. lRIRDIAE
B, (Tybi)
ZERME., FEEIZOHSNTULVEL,

MHERE

(WHFRERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DB #L

Q)R SHRIEARD)
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7 | REFE
(MW E—BERE BaNS 1.2 mg/AN/B
(&EREIX 1.5 ~ 1.9 mg/A/RH)
QHETEARZE
8 | MOE(Margin of exposure)
9 |FAE-MT-FEICKEHEE
10 | NH—RITHBERINDAHEMHED
HOLREY/ BRDEEERE
WEEY/ BRDIESE HoWDIBRMIZCEENDFAREENH LM, BIZETS
T—RCKDHEHE. BY. BE. FyVEICEREICE
T, FALAm. ANFE, BE, FEICEDEN,
QERNDEFEERE
11 | BEBHIE - RVER AL
s D <<
12| VAVERERDLLTRELT | gt paaboBeEis
WBT—3%F
13 5%%%@%&'&"%@5& 1-&[1\0
14 | ZDfh

o6




BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

N =

NF—FDE. R4

MBI R ERIE

2 | HEE, 2DV RV EEEE
MER
)45t
3 | NF—FAGEEEINBAELSIZHS | FAYAIZEULNT, 1990 FRIEZFITKEKIZEENR TS
=245 CENHIBAL-, FIHOBRRICEZEX 52 508N
H5H GRBEB=O.FBEINTLVS, FDA [ZX5FEIC
SNIE, FEPEYHRELFLEIND, TELFLRE
A yMRETHIESNTLVS,
4 | BREROHEERA) EH,
5 | EMEETHE
(IR, 77, BEH R UM
Q)aH=k
QEHEM BIRIRIC KBTI FRDEY AHEBEET H(NOEL 0.007
mg/kg bw/H),
HEHEHE N
6 | HE=E
(M FERE
DPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI DR HL
QBIESRIEARD) 0.7 ug/kg bw/B (GEHAFZMEEAERD NOEL &Y)
7 | REFTE
(Wt E—HERE
QDHETEAZE
8 | MOE(Margin of exposure)
9 | AT -AEICKEIEE
10 | NH—RITBERINDATHEMEM

HIREYM/ BROEERE

(WREY/ BRDELHE

* 4 %1(5.76 ppb), LZR(10.7 ppb)IZHERFEHIHY (741
7)
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- KEIKGE  KDFEANONTING (FAUH)

QER D =8
11| SBERAIE - RVIER A&
12| VROEBEZEHSLETTELT | BRIZETHFEERE
Wb T—42% =HICEATE5T—42
13| HEEORD Bl HEYEESHTOEL,
14 | ZDith Oy MR R OEIERBIENRIEDITHESh ., BX

FRKGENBREEINSZEICEYBRIBFENEELED
EEAMONTIND
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(EEME)
fEB (E#TA) : Fk18E3A16H
IH H A P
NF—FDAT/Hl% (BAAF258)

TRUBIEDORUY —S5—DF XY (PCDD)DSE 7 1E4E
TRUBIEDS AR TS5 (PCDF)MS5 10 i2%E
»3757+—PCB Co-planar PCB) D55 12 838

EEE, ZOMDIVRIVEEGE

(WERN

FREBEE K&K FFEHIE 06 pg-TEQ/m® LT
KE---FFHE 1pg-TEQ/L LT
JEE---150 pg-TEQ/g LT
+1E---1,000 pg-TEQ/g L\

- Z MBS R R UHEEKIZE T 53R

*TEQ &% ?

BATFOUFEILRE. FUEEYDREEARLLTRERICEE
LTHY. TN FNOEHDEEINELL=0. EAaMDOEHELT
X, BFELEEYDEICENEThOEHE (RESEIE N ESND
2,3,7,8-TCDD M&HEMZE1&LL. ZOHMIBEELTHLH LR %
FEUI-EZ A LI=-F1%E (TEQ: Toxic Equivalent) EL TR T,

25

(EU)

BRPORAEEBEEVRED
ARUVARS. EESBYMOFRATRERS . AEOFARUK
EHRRVZEALOG A RVEE S, FBINEVINES, #HES
EITEERE

fFARBPDFTHI I LA (EUFES)
HEMIRS TR D AR R A YR R U ZORIEY. FLAB R IR

EECEMMEEN. TOMmELESMES. fh. REFILITK
EO
(&E)

A BA. BARVIIOEERKEEE
(5pg WHO-PCDD/PCDF-TEQ/g fat)

(Codex CCFAC)
BREVEANPOFT (AT EOERICET HTERE (F) 1%
et (2006 &£ 3 AIRTE Step 3)

NF—FHEREINBESIZH
1-#%48

1957 EQOREIZHFTHEIADKEFRB L, AT LEETTAUD
BEMNMERALHER GRESD ICFHMELTEEN TS 14T
VENRREALNDTHEHEOIER. BARERDIZKIAHDE
MICEHZRREREZEFESEH(TOROMARFEIZKL>T PCDF
& Co-PCB THAHEDHER) 1976 £, ARV T - ERVDEETIZTD
BREWICLDEMDEENFETELEHRDORENS Lo EEN

de B
Ao

EHANEIZHBLTIE, 1990 &£ NHK FLE DX v R—V[ZiFEHT
BREAAXL DU BEERICEEENF(F XD REHRERILL
EHARSA R EER 1EREL. [T X U EBRERLEESA
FSA21&FE LD,

F1=. 1995 &, HE— BEREDRFIIBEIANLEBEE
F.

FD% . KIRAFRESRTICAVWTTIENDSBESEN RO o1=2&
P BERARTREBICE T AEEREEVLEEZOFEEDOBEN
BYLEFont-,
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)

BREEOD

HEERN)

*H16 EERAEHER (BMKES)
BT B4 #1K) © 0.790g TEQ/g (0.24 pg TEQ/g)
ShE%8(229) : 1.06pg TEQ/g (0.24 pg TEQ/g)
55 H$E(32) : 0.19pg TEQ/g (0.11 pg TEQ/g)
55 EBF%FE(30) : 0.48pg TEQ/g (0.23 pg TEQ/g)
SHFD1(50) : 0.15pg TEQ/g (0.08 pg TEQ/g)
*%4{E (. PCDD, PCDF R U Co-PCB MDA DT HIE
()AL PCDD XU PCDF D&t
BEY
R4 ZL(EEE)(10 #4K): 0.012pg TEQ/g  (0.0035~0.026)
F—X(EFE)10): 0.092pg TEQ/g (0.022~0.2)
$R(EFE)18): 0.25pg TEQ/g (0.0031~1.4)
BRA(EFE)(10): 0.011pg TEQ/g  (0.0033~0.029)
BR(EE)10): 0.059¢g TEQ/g  (0.014~0.11)
2 IN(EE)8): 0.066pg TEQ/g (0.0029~0.19)
B IZINE (#A)3): 0.029pg TEQ/g  (0.00042~0.085)
E7IROEEAB): 0.28pg TEQ/g  (0.17~0.34)
*3 (L. PCDD, PCDF B Uf Co-PCB D& ETDFHfE
ORIET—2DOFH (FR/IME~RKIE)

B
JKFB(21 #8{K): 0.026pg TEQ/g (0.000042~0.014)
/NE(5): 0.0061pg TEQ/g  (0.0020~0.010)
K% (5): 0.0077pg TEQ/g (0.0036~0.013)
KZ(11): 0.021pg TEQ/g (0.00012~0.011)
MALE@): 0.086pg TEQ/g (0.00038~0.028)
=ELVE(2): 0.025pg TEQ/g  (0.0010~0.0042)
ZED(2): 0.036pg TEQ/g  (0.032~0.039)
#aE(1): 0.053pg TEQ/g
DEHE(1): 0.0097pg TEQ/g
[F5NAFS(2): 0.055pg TEQ/g (0.047~0.063)
#1(1): 0.030pg TEQ/g
HI+E2): 0.019pg TEQ/g (0.0075~0.031)
MIEBe(1): 0.0022p0g TEQ/g
Zw>5Y(2): 0.0060pg TEQ/g (0.0044~0.0076)
IZA%5Y(1): 0.0053pg TEQ/g
ZEZ)2): 0.12pg TEQ/g  (0.079~0.17)
ZL(HEZE)4): 0.056pg TEQ/g  (0.035~0.078)
ME(5): 0.0052pg TEQ/g  (0.000046~0.010)
#2L(3): 0.0053pg TEQ/g (0.00044~0.0086)
ARESD): 0014pg TEQ/g  (0.0013~0.061)
YA T(4): 0027pg TEQ/g (0.0020~0.0041)
*3{E (L. PCDD. PCDF KU Co-PCB MDA D FEH{E
ORIET—2 D& (&R/ME~RZKIE)
*H16 EFEELRIOT—2IE, BMKESE HP (T8,
0, BEFEE HP IR FEICERINEIF/4+ TP —H
ENREARZENABTRERICBLTRFAETMEIZL>TEINE-BR
FEET—2NB8E,

*H16 F£ERAEHER HILTBUE ABERRRER)
-Gk
(6 #1K) : 0.13pg TEQ/g (0.05~1.1)
#H(8) : 15pg TEQ/g  (9.2~22)
Tavyiay)adIL(1) : 0.00002pg TEQ/g
@5 (7) : 0.39g TEQ/g (0.10~0.62)
HEFERHLS(4) : 2202 TEQ/g  (0.54~2.2)

*3{EI%. PCDD, PCDF B Uf Co-PCB D& ET DTl

ORIET—2 D& B (&R/ME~RKXE)

*H16 EE LIRTOT—2I&, MILTBUE AN BERFHRERT HP I

BH,

BIEE

60




(DR, 5370 . BEH R O

AAFFUEEIEEIEE. RERTMMNSIRIRSNDHY, RIXDFE
El&. READELE. RINBRETEKRICKYELS,

EREHAETIE. EMNILERD 3 BBEALE A4 T UEERINT
M. BEEFETIE. S 14 ¥V ERIERED 90% L (F#FOER
12&%,

AT X UEERREWICROKS LGS, 2, A, B, 5.
RIE. BHIZHMT 5, BICHFRUVIEIZS<EEIND,
HAAAFDUHIEEICEPICHE S, R A DB LD, BEd
EECEEEAKEL, EMNZ 23,78-TCDD £ 0OBEL-IEED
FRHIL. 5.8 F. 9.7 FTHoT=,

— RIS A A AT UL, RBEhIKL oY LB AR
BEhd, £z RFBICITRSBEENH D REPMO LTI EE
Z1+. RHDULIEEIcHEEh S,

Q2nsEH

HEEICITIHPREENKEN, BRZHEORLESLEEILEVLD
LDy CEBIER) 0. 6 1 g/keg bw, ZEBRZHDENESN DN
LRAZ—DFH(E5, 000 i g/kg bw T, —AEIENELH D,

QA=

(OR=MT

(BAME)

REEHMICxT S 2,3,7,8-TCDD DFEEMEIZDOWLNTIL., SvbDEER
I2&Y 100ng/kg/ B (2 ERDELRS) ET. FHABENADHELEEE
= HE, ZoMIZ. TORPIvRERW-RHFR T, BFKIRER
[REE. OZF - SR M-BRUMORFELERE. VUNEBOZEREN. &b
12,352 7ing/ke/B (2 FREIDERKRS) IZEWTEHLNTLY
5,

19974, 2,3,7,8,—TCDDIZDWL\T®MH IARC D4 481,

(7581 NIZHLTRESAELNH D)

* N\OEFHAEODHEERUVEHMOROKRESRBOERICE DL
* ZOFELAEIT. BEEGEFITERALTRAAFSIZREITO
T MDD ESNAMEIZEERNAERD A ERES

BERTRE—Las R THhEESN TNV,

(Z D)

- FATFILORERTIE. BEWIC 4 MBS L. BERBE 10
FEOBRIZHENT 0.15ng/kg/ B TFERNBEDHKERLEEEN

EizEmLizLn®mE,

s Sy MMIBITHEYMRBEEER (CYPLALD DOFEA Ingkg NDEEE
TROLATEY., Tz, YORAFEBIZEVTIXRBOEZEMN
15ng/kg TERHLN TV,

Y XITEWTY AT I =M 4.0nglkg D/REETEDH LN TLY
%,

[TES

(DR ERE

OPTDI/PTWI/PTMI

(ARX)
4 pg/kg-KE(TDI)(1999 &£ 6 A)

(JECFA)
B E 1~4 pg/ke {AE (TDI) (1998 4F)
*4pg/kg REX LA DRAMBENE. BT EZLLTILER
E% 1 pg/kg RERGBICAIBAEL ELT,
-70 pg WHO TEQ/kg {KE/H(PTMI)(2001 £F)

@PTDI/PTWI/PTMI MR #lL

(BF)
-FEBYHBROBREMLSHIEL. 86 ng/keg ZIRMLLT HRRNE T
BEL, COENASAD—HERMEBEROT-,
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HEDORENTRINIRVEVMARNEREDMEIL., MEEREIROR
RREEZRLI-EH%ES OR1286ng/ kel ZFETE,

Q)RS RE(ARD)

R R

EEFBENBFEM LT/ ITIRRETAZEYBREHOR
BEEHERE.

(WEE—BHERE

=S A IYNRAERER(EETEE)
F R 16 4EFE1.410.66 pgTEQ/kg+bw/H
SHERANENSE 80%

(QHEEHE

‘=B FATIRRET 4
BHKEESH-L2BRE 14 BHITH T ERRXERBICIIER
EMECEIE NEEENEREBAL. BEITHCTREL
=% BRECLICEEZEVEZOSTEZETVLERIAHIZYDTEY
M1 RENREZEETHLD

MOE(Margin of exposure)

AR NI -SRRRICKAHFE

BAA XL EOREELTERISETOIL ANEORELE
PFEBELMEAHLIL ., MIAEBREICE T HMBIEL2 T
LY,

10

NS —RITBE RSN S ATREMEA
HOREY/ BRODEERRE

(DEREY/ BRDIESE

ETHOEM

(QERNDEEERE

11

BRI RVIERA R

(CCFAC)

BRRUVEAHFOT A4 XV EERO-ODOTERE

"Proposed Draft Code of Practice for the Prevention and Reduction
of Dioxin and Dioxin-like Contamination in Foods and Feeds"
(Step3) Z#REtH

(BF)
BAF XL AR E
FAFF O UEICETIMEDEKRET NERE (TDL KK, K
BRULIEDRERE) DREDITH, HHEA AR UHEHKIZE
TG BEMBEAFICHRS IV CA - BEIREFEONESE, FH
TIRICRDBELGENRE.
TEEDONERVERFICE T HER] (T 13§ 4 ARIE)
RETERLELGSSRELERFEANOFINEIRE ., T A
AEEIE,
F= BFHARREARFISH TGN O BREYBEFIZD
VT3 800 ELL ETEAZMBTE RECHIREERELRA
FRBEELOFAF THAIENDE,

12

JRAOEEBEEND ETERRELT
Wb T—4%

NIDTSURDRENTNDEEDT —4NBE,

13

HEEORED -3

—HDHEEIILUTERR,

BAF XL ENFRITRVERERDONY—FTHDI L,
BICANBICEOERBLERLTEREICS(FTFIUEEZS
ATWORMTHD,

IS MO BRET SNEFTEESNSBN B LERMEREIC
BERINTEY, ERERT-ALER
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14

Z D

FAT DR RHERR T (FR 11 F 3 AF(F XU KBER
BRSBRE) ICBVLT. EMKERIT. BED. ANEFORE
BETHELEENTIVD,
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

oia

A =

NF—FDE. A4

R)JTOEST=)LT—TF)L(PBDE)

209 EDILEYMDRIF, 5BbTHIOED Iz IILIT—T
JL(DeBDE), #9427 A¥YJ7x=)LT—7FJL(OBDE), R
2JOFC I I)LI—FIL(PeBDE)ATIEREN TEY. =
NBIZDOVTIEETFOT—E0H DD, TS DL
TIET—EAMRIFEAERL,

E#EE, ZOMDIVRIEERBE

(MWERN

7L

(2)i 4t

BRI & & Tl& PBDE DEAARHBINTINS

NH—RHERSNDKSITHS
-3

BiEd (SN T- PBDE NEMRELFRIZEFET HELD
ADI—TUDHEEDREICKVFRINDESIZHS
fzo RO LS HZEE D,
-HELEBRRICITFEELALY,

BRAIKNV =8 O ER B EEHIME T DI (E
HNnTET-,
AEEMICRER-ORBERICHRE SN TEAELAL,

BREREOHEERN)

7L

ST

(DRI, 5370, BEH RO

ROEDLEIBD IS EFERUVEBERNRNEYHSEUR
N 1REREIMARIZIER S, (5vb, DeBDE)

Q2MHEM 1B TIEL\(DeBDE, OBDE)
QEHEHE DeBDE:
yoR: Lkl PG I (@ AVAYR
OBDE:
gD EEAEMT EH(SYR
PeBDE:
FFEEMEORIRIE. BX(GYR)
PBDEGE &™)
AT DB X (FFEE M D RKIE). BEETV> DR
1b). BFARARGE RS BX)
RSN DeBDE(#li EE 94~99%):

RFEDRREE(S Y. MlEm 7). BEESG Y #D
7#)
FFREDIEX, AZFE. U2/ SEXR(GYM

DeBDE
#li¥%75 DeBDE TIIRa REMHFHEINGULD, Tl
MEL Tt PBDE &3 DeBDE TIXIRIREMNERE

naEvk),

OBDE:
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RREOFHEEDRED. IBIRDOET(ERIR). Bani
RE ML R ENT YR

Ah Lt 74—EibEeld TCOD(FRSH/OQS AR A A
X)) 100 BHD 1 LT TH A vitro),
D PBDE [2DWL\TIE, REIFH O T—4H1N,

6 | THE=
(WHFERE
DPTDI/PTWI/PTMI
@PTDI/PTWI/PTMI DR #lL
Q)2 M SHRIEARD)
7 | REFLE
(MfEE—HENR=E 13 ~ 113 ng/ A/B (BF5 . BER, 7AJH, W DHD
I—Ay/\DE)
QHETEAZE
8 | MOE(Margin of exposure)
9 |FAR-MI-FHBICKHEE
10 | N —RIZELINBATREMED
HEREY/ BRDEEERE
MWEEW/BRODIELE -ERE GO EHRIE T A=OIZELN=YEIIR
BRI TEY., HoPEBEIAFLINTILNSTH
BEMELH S,
A—0y/\, BATIXANTEL., hT5 . 7A)ATIEA
ENFELGEIRRESN TS,
QBERNDEERERE
1| BFHIE -1 ROIER A %
12 | YROEBEEEDDHLETERELT | -BRFOEET—4
WBT—4% B LD EMT—4, DeBDE, OBDE, PeBDE [ZDL\T
XHIRREDT—ENHEIN., FNLUNZDWNTITEE
[ZZLLY
13 | HEEDRELD -RH —EOEEEICIRIEMEELTEADLEFE-N TSN,
FNIFELLTHSN TULVELY,
14 | ZDith -BREORARVRENSDRINZLEZRZL. ER

BEGFTLELGEOHEHAEINLORENMON TS,
BRI LDREBNELDRREBEICEHDEIEGHNED
BETHINIFELETHATHS.

- JECFA(2005) CH&Et&n =A%, PBDE hEEWTHHZ
&L ENEND PBDE ZHBEITIRST=O DHEEDHEIL A
FT+HTHAHZE TE4 PBDE IZXLT NOEL 2B FE T
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Bl RPSHEHBAELNI L, LODIDREIZH
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BRRLICEATEZIIRYTOT7/4ILo—F (BREE£A)

(LY E)
fEB (E#TA) : Fk18E3A16H

H H

N =

NF—FDE. R4

7I75hF2 2 B1, B2, Gi, Gz, M1, M2
EXR Aspergillus |& (A.flavus, Aparasiticus, A.nomius etc.)

EEE, ZOMDIVRVEEIGE

MEA TISREIUBIIZDINT,
B BRICRESATIIESHEWNN (D ITEDEERRICEK
Y 10 u g/kg TEM)
Ak EL4 A, TR 10ueg/ke, TDM 201 g/ke
(2)iE45 B

Codex: %L 0.5pg/kg(FITLFT 2 Mi)
KE:2BM 20ug/kg(7750F> > B1+B2+Gi1+G2)
EU: (7273h*> 2 Bi+B2+Gi+G2)
IIEEE 2ve/ke
RIMIFHRFE —MILIEELE Sug/ke
BEANHEETDIEEE. TYYRUVFSATIL—Y
2ug/kg
FTUVIRUVESATIL—Y 5Sug/kg
RINAR(EIMBL, SLES. TYAY L LEOHN, 4-A)vY)
Sug/kg

Gk
Codex: RXTE
XE: (7I75r%2 2 B1+B2+Gi+Gz)

ZLA4- A 20pg/kg
MEDRER 20pg/kg
IEEEADZRZR 100pg/ke
RIS 100pg/kg
TETFHOBRARY

Ja4>—H 200ug/kg

T EIFEADOR4F 300ug/ke
EU: (723hF2 2 B1)
2TOHEHER  20ug/kg
L4 AR Sug/kg
WEHDRER  10ug/ke
HEIFEADREBR 20pg/ke

NH—RAEREESNBKSIZH-S
1-ix45

1960FEETRELI-TITF LU TEHEEEINFE—FY
VEESTCHBIZEIZTtEENOKETRSE
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BOHE (EMN)

5
s
ul

1. ER16EERERTISMIYEREE(BRTONES
DEEHSCRETMI T 2H%. EESBEEHED
F—HERIIER)

[TE4 spg| mmt| EE || BB (1e/ke) | Ba(re/ke) |G (1e/ke) | Go (1 g/ke)
£rHyEQDD 10 10| 8 2l o
a—roL—4 201 20| 17 3 0
ZIE#H 12| 12| 8] 4 o
HE—Fvy 10| 10 1 4 5
ES 53| 53| 53 0 0
a—2 5wy 10f 10 of 7 3
RyFa—r 10f 100 of 10] o
ftEE—Fvy| 30| 30[ 19[ 10 1
E—Fvyns—| 21 11 71 10 (0177259‘,%10)' (01605207 | 017°081e8) | (012058041
ZFil 10 10/ 10f of o
E—Fvy 30l 30 7 23] o
2A—hka—> 20l 20 o[ 20 o

«*KE:5,. BA&:2, f1FE: 1, T8F:2
SE)EEMRAT0.1 1 g/ke. #RHRFT0.05 1 g/ke

2. AR BRUEAREHPDTIFE UB1DELERRERE (F
13~ 165 E) (UJh) EFRHZEEFRDT—2%HLEIT/ER)

Faa | sea FREREE REE | o
&350 760 155 68 0.91
<40 81 5 5 0.12
AE 32 0 - -
INE 9 0 - -
4% 6 0 - -
AAE 3 0 - -
PLHENT 16 6 69 6.8
SFEBhT 8 3 8 25
S 35 3 8 0.46
FouhN 16 6 11 12
B &A% 1.222 231 15 0.55

E1DRBEIESREmALEZED,
F2)EERFII we/kebl L,
IS THEFEERARBEIOIELTEH,

3. END&EFDT7 ISR M1 DERE
SE11HRIZHF=FT2ENMSEALIHIDFLE
MXEDER

X A(458K{KH$)0.001~0.015 1 g/kg

#X B(11#K{4)0.001~0.08 i g/kg

E)RHRSRIX. 0.001 1 g/kg

BIEFE

(DR, 5370 . BEH R O

HEERRTKBEIEERICRBEISN, 7I5RFD UM M2, P12
ECERBSN TRAPIZHE SN D,

HEBYMDOERIL. IAPIHLTISRF UM M2l EAVHE
HEnd,

BYIERSNET IO UBIFRBOEYRBEERT
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boOL P450 [CEYRKBIESN . RISHEDELMEEMTHD

7 I75hk% 2 B1-8,9,—epoxide ZERKT 5.

FRAPFEAY 800 U g/kg DT I7ThFL 0 B xS B EERS
HTH, A BB, i, BEERO/NEICERE LG,

O H

A RATKEAEERIZKBISN . M1, M2, P17 EZERISh
TRPIZHE#EN D,

HELEMDB A, ELPIZEM M2 EMNEEit SN 5, B
WIZERESN =7 IS5 UBIEFROEM R BEEERZF
0L P50 IZKY REBISh., RISEDSWMEEMTHST 2
ShkxS 2 B1-8,9,—epoxide ZE KT B,

@Q=aMtEM

ROEBICKOAERIER (BAL: mg/kefAE) TKREOT-LD,,
73 0.60

IZCEYT 080

X 0.50~1.00

* 1.00~2.00

i 6.30

Zwb (i) 550~7.20

Sk () 17.90

[REMETFREA A . IR, BESHNELET D,

QA=

ORHIEM%

ENAELSH D,

YO ADAFEEICARIEM ZEHBNT=,
SYMZIZEERAEEDEMIERHONTLELY,
TIoh%I 0 Bl BB FEMRBIEERF /o 0L P450 [
FYEELI=7ISrEX > B1-8-9-epoxide MEH D RE
L1,

JECFA MEEfiIZL D& B HIFRRFEDIGEIL. FHiEL >
DIVRIN®HSH(1BICIng/kg"RKEDTIT:FL 2 Bl #E
W3 5E.108AD550. SALFEHEHE)

[ESS=s

(D AR E

OPTDI/PTWI/PTMI

7I75k%2 2 Bt RU M1 &£(Z JECFA TIEFKRIER

@PTDI/PTWI/PTMI DR HL

Q)2MSHEE (ARD)

7I75k%2 2 Bt RU M1 &£(Z JECFA TIEFRIER

a1

(WEE—BHERE

ERDT7 IS5+ Bt D#HEERZE=IL 0.04ng/kg/day(7~
14 F)

(QHEE &

ELTALO-LASL—3VDFEFRERAN. E—FUYRY
7—EURIZDWNTESE

PRI -RECLOEE

KD C2REERTHET IS BEET50%LL
T.GETI0% L TIZHELD

NY—FRIZRDBERZR, FRE

i
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(DA FEERFE

TIShF LU BITHEREN-FANEIFAERT S &I
FYEHRIZTIFRFI Y M AT

()0 T - FR @ E B

10

11

NHF—RITERSNHATREMEA
HOREY/ BROEERRE

(WREY/ BRDOIESHE

MAZBTEERVEEENIER(E—FyYnN\2—%) EX
BFFFIY

G2 (FISRFIUIFELEIN-RREERT 52 E(2KY
B

HRERVEARESICES TS IFXE

-Gk

ESEAZL, BEMMNT . E—FyYHENT

QERNDEERRE

1 B&
FRRIGFEFREOINES

(ha) (t)
JKFE

1,697,000 | 8,721,000
INE

212,600 | 860,300
i

37,200 | 131,900
NEXRZ

17,600 51,200
RE

5,060 15,500
2 FHEY
FIHBYIC OVTIEEREEIXIFEALERL,
3 i
FAHNRRICKDFIFTDT ISR M1 DBELIIHE
FEIhTUL3,

BRI - RVIERA L

REEZRAWN-RERBEADOTUEZTWIEL, 7I5+F
TUB1DIILI~NDBITER LD

Codex TIE7I7TLF 0 M1 IS EELSN TV, &
ECHEPOEEBERTE

CCFAC [ZHEWT. E—vy Y RUKDEIZET 51TEIHRE %
BEtth

12

JRAOEEBEEND ETERRELT
Wb T—42%

TI75hF B2, Gi, GeHxENOT-FLEREPENFT+7T
Hb.Fl-. REEHZEDEVIZLDIELTEDIRENDE,

13

HEEOBED -3

TIShFXERE. —RITHUEICHITHEEZEDRAD
[FAELY,

14

Z Dt

EAFEETIE, ERTERRL-EEREDHEREZALT,
REAMEEEPTHS, (FRL16~18%F)
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(LY E)
fEB (E#TA) : Fk18E3A16H

H H

N =

INF—FDLE. 74

TAFS=/\L/—)L(DON)
(EESEE : Fusarium [& (F. graminearum. F. culmorum etc.))

EEE, ZOMDIVRVEEIGE

(MWERN INEDETEEE 1. 1ppm (ER14E58EEFHEE)
B3 4. 0ppm (EEISMNBLLEDH) . 1.0ppm (EE 3N A
ULDH%#RR) (EEHARE; F/ 14 7 AERMKE
)

()i KE: SR/ ES S 1000ug/ke. BA% 5000~

10000pg/ke(3)
EU:
RMIFZEE (T 170K TR MAZRQ

1250ug/kg

EMIT17MNERUF-IE 1750ug/ke
MADB. T RVI-VESTEREM 750ug/ke.
WY NAN= E R T VATYI R OB B AT

500ug/kg.
WA (EZ1E) 750ug/ke.
HBEITERFEMIT A 200ug/ke
(BRFICIEKIEEERELY)

NY—FAERENHLIITHD

=134

JECFAM 2001 FEIZEEL-IEREFTMEICH VT, 5D
DHIFE D S5, 415 T PTDI %8,

DONZ#&ET M) aTHEUVEOMNUVE(C-12,13 [ZTRFS
IR.CON0ICZEHEEZATIIRBETZHE O>—HDL
D)IZEKBBFLENRREZZONDIAANDRBERERS (BD
). bHETE 1940~1950 FX D F M VKR E LT
[ZkBEDNHS,

BRREOHEERN)

1. EEZELD DON EEFEDLER

(ER14~164E)
INE
FE St EERFU| =EE THiE
AT tosa# (mg/ke) (mg/ke)
H14 199 81 2.1 0.16
H15 213 77 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

F1) E=EMRR:0.05mg/ kg
E2) EMEFEERARFEE0ILLTER,

73




2. $A¥ R USIHE R ODONERE

(FER14~16FFE)

EERFL | HKE FiiE

i L toggk (mg/kg) (mg/kg)
E53ACL 96 52 2.84 0.15
<4A 24 10 0.18 0.04
Mg 37 14 1.34 0.18
rE 132 27 2.14 0.08
% 41 12 0.73 0.05
AAE 6 1 0.19 0.03
ATE 58 22 1.61 0.20
ELE SRR 204 152 0.76 0.15

E1) () RERRER T — €L EITE R,

E2) BEHEIT. BEmALIZLD,
E3) TE=RF (L. 0.01XIF0.1mg/kg.
EA) FEHEFEERFAREEI0IELTES,

BIEE

(DIRUR, 7370, BEH R U

TRARSYNMKBER DUPETIEIROBREICLIRINE
(FDEV SYRTIEBRE. ME. FFEFICZ2<{5mTD
(80O, ARTEICHRIRF ARV T IILID=FEE
KIZKREENh, ERVRPICHE SN S, BOKES LT
ATIRHIFEAERBISNT . 5 95%HDONDFF M Sh
b,

QaMEN LD50=46mg/kg bw (™ X #0)
MEnt, BN

QmEAEM EEEERUVARERMNEDRED (T4, £0)

DERIEM IDRARTRIEET, BRINE. fEIH. iR CEIEE
~ADFE MEBEFNELENRDHONS (FEO),

ESI

(DHFERZE

DPTDI/PTWI/PTMI

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

@PTDI/PTWI/PTMI (1R #lL

T OADRBEMHER CEM) ITHT5REIFH. KK
s, AESEE RS9 5 NOEL=100 pg/kg bw/day

Q)RS RE(ARD)

23RNl

(WEE—BHERE

7 21)71:0.78mg/kg bw/day, T F A5 :1.2mg/kg
bw/day. 3—0v/\:1.4mg/kg bw/day. B : 1.6mg/kg
bw/day. 1 E : 2.4mg/kg bw/day EHETE

(DHEERE

MEFEHEE X HTEFHEBYMERE (GEMS/Food

regional diets)

MOE(Margin of exposure)

R -MI-FEICLE

FJOTFEVEOHNUVEIL, 120°CTRE. 180°CTOPER
FE. 210°CTIL 30~40 N THfR, BRI KY . BE. 57
FIZEL INERICITESCEF TS, M)aTEVEOHIY
BL.BERVRANT YT —DREBERCHTHICHEY
EBTITD. /\CORBEERETHLFE ST DRE, BRI
KODRIETEV, TILA)EHE T TIERRLREL=H. ML
TF4—YDHEETIL, 18~28%FETDON ANFEET 3,
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N —RITE RSN D ATREMEN
HOREY/ BRODEERRE

(WREY/ BROESE

SERVZOHSG, EMERVELEOEREN S, ZAE
[CEWTIH MENEE,

QERNDEERERE

TR16FERFBOINESE

EfTEE | INEE
=i (ha) ®
K Fi 1,697,000 | 8,721,000
INE 212,600 | 860,300
—EXE 37,200 131,900
R"EXE 17,600 51,200

BrE 5,060 15,500

11

BRI RVIERA L

(IFI5ERFE)

FHOWHRER M MRE BRI D/NED R
DIEZ AT, REFI R EEMRIER Y E DR . @74
BRI, AEF OB IEFERE ., 2. MEEE HiE. sy
BREDOKRERIEHAAZE,

(RZIRER B R FE)

IRFERZ SRR E D KD ETEIE,
LEZREDOFAICKY. RRK72%DFEEDHRELH
B, EFf=. BRBKOREET M) LIKER (1mol/L,
0.1mol/L) [CKBDREZERUVIIEATL DEXFETDMEREM
FEHLN TNV (42~100%DFE) -
(BEYIRIFBERBPONVERSEZX)
FIREBKEFTNIDL,. TOEZT7EDILEYEIZLED
VEDOREENBHINA TSN, BARISESLHLVAME
BRELANILTOMRMERICLEFE->TLND,
(BFR) R F AN EOREMRITEAFTELLY,

BHE.BYONMEFLOMIERTERIZET 51T
RE(AISRFIUA ET7SL/V . TEZV O RUMNIO
TEUHEICETAF5REEST) 1A 2003 F(ZFE 26E0—
TP AR TERIRIN TS,

12

JROEBHHEDALETERELT
Wb T—43%

A EERRSICH T B8 < 1Ext Bk DON KB 3N R ) F4ih
DON LISNDR) T EBELEDEEFTELEDIIRY
DHETE EXPRDIRET,
BROFNMVEREEDKRENELGLIEHT TOEER
1E.

13

HEEOBELD -85

—REIAVEITHT HHEFDORDXEN,

14

Z D

EHIKEATIE, INED DON 52K E T F R T DB H
[CHUFA TS, =, EEFEE TIE. ERTERL

-£%E0 DON EERAEDOHREEZRALT, RETHEEE

P THD, (FR16~18%F)
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DRAFT CODE OF PRACTICE FOR THE PREVENTIQN AND REDUCTION OF MYCOTOXIN
CONTAMINATION IN CEREALS, INCLUDING ANNEXES ON
OCHRATOXIN A, ZEARALENONE, F UMONEISINS 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 mamufacturing 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 tc¢ consider in! the future is Hazard Analysis Critical Control
Point (HACCP) principles.

3.  This General Code of Practice contains general principl_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. '

L. RECOMMENDED PRACTICES BASED ON GOOD 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 should be used in rotation to reduce the inoculum in
the field. ,

5. When possible and practical, prepare the seed bed for eaeh 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 resmtance to seed-infecting fungi and insect pests.
Only seed varieties recommended for use in a particular area ofa counitry should be planted in that particular
area. :
8.  As far as practical, crop planting should be timed to avmd high ternperature and drought stress durmg
the period of seed development and maturation.

9. Avoid overcrowding of plants by maintaining the recor‘hmended row and infra-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. Contrel 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 cultivation.

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 continue to
full maturity would subject if 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, tfucks) 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.

13.  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 lot, the grain may
be moved to another facility (or silo) after the drying process.

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

21. Freshly harvested cereals should be cleaned to remove damaged kernels and other foreign matter,
Kemels 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.

78



ALINORM 03/12A : 110
APPENDIX X

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 similar mistakes in the future.

TRANSPORT FROM STORAGE

32. Transport containers should be dry and fiee 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 mmsture by using covered or zirtight 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 consequent 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 freatments if they are approved for the intended end use of
the grain.

II. A COMPLEMENTARY MANAGEMENT SYSTEM TO CONSIDER IN THE FUTURE

35. The Hazard Analysis Critical Control Point (HIACCP) 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 deseribed in several documents.',

' FAOQ. 1995. The use of hazard analysis critical control pomts (HACCP) principles in food control. FAO 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, ILSI Europe, Brussels

79



ALINORM 03/12A 111
APPENDIX X

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 peint 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 fimther 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 took place in Tunisia in March 1999, cne
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 and Control. FAQ Food and Nutrition Paper No. 73. Rome.

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

PREVENTION AND REDUCTION QF CONTAMINATION
BY ZEARALENONE IN CEREAL GRAINS

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

1.  Good Agricultural Practice includes methods to reduce Fusariwm 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.’
PREHARVEST |
3. Referto paragraphs 10-15 in the General Code of Practice

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 determmed Utilization of the crop shouId 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 22-3lin the General Code of Practic;::.
TRANSPORT FROM STORAGE
7.  Refer to paragraphs 32-34 in the General Code of Practic%e

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 Practi@e.
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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 Fusarium 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 carefully 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. Refer to 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 Practide

4,  Factors during preharvest that may affect levels of ochratoxm 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 grain to 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 drymg 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 temperature is less than 20 °C.

STORAGE

7.  Refer to paragraphs 22-31 in the General Code of Practice.
TRANSPORT
8.  Referto paragraphs 32-34 in the General Code of Practic::e.

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 | |

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 IHT-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. Referto 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 Pericillium 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
juice 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 in 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 eliminated within 48 hours and 98% within 7
days. A study on the combined effects of patulin on reproduction, long-term toxicity and carcinogenicity
pointed to a harmless intake of 43 pug/kg body weight per day. 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 pg/kg body weight.

4, Patulin occurs mainly in mould-damaged fruits a]thougil the presence of mould does not necessarily
mean that patulin will be present in a fruit but indicates that ii: may be present. In some instances, internal
growth of moulds may result from insect or other mvasmns of otherwise healthy tissue, resultmg in
occurrence of patulin in fruit which externally appears undamaged However, it can also occur in bruised
fruit atter 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 contnbute substantially to the control of patulin
during processing,.

3. AIthough 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 frult becomes affected by disease or damaged by
insects or where fallen fruit is gathered for processing. Thercondltxon 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 contammatlon in apple juice in this document are divided
into two parts:

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

II) Recommended practices based on Good Manufacturing i’ractices (GMP).
L 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 tree. 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 (Borytis 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 poor 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, impfoving
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, whlch will indicate the need for fungicide application and the
storage potential of the fruit from that orchard

HARVESTING AND TRANSPORTATION OF FRUIT .
14.  Apples for processing are from two different originé:
a) 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 p0551b1e 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 hlgh 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 should be provided to ensure good damage-free picking practi:ce.

23.  All 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 ovemlght 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 proce:ssing, should be handled as gently as possible
and every effort made to minimise physical damage e.g. bruising at all stages of post-harvest handling prior
to pressing. ;

31. Apple growers, and other producers of juice who do r;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 aré 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 niay be applied in accordance with authorized
conditions of use.

34. Stored apples should be examined regularly, at Ieast oncfe a month, for rot levels; a record of the levels
should be maintained from year to year. The sampling Iérocedure 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 life 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
a predicted storage life of less than 3 months, because of advefse growth and/or harvesting conditions.

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

37. Mould growth normally occurs in a warm environmebt. Rapid cooling and maintenance of store
atmosphere conditions will improve fruit condition. Ideally fruit should be loaded and cooled to less than 5°
C in 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 FRESE? MARKET OR JUICE MANUFACTURE

38.  All rotten fruits, even those with only small areas of rdt, 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.

Il.  RECOMMENDED PRACTICES BASED ON GMP
TRANSPORTATION, CHECKING, AND PRESSING OF FRUIT
Mechanically harvested fruit and fruit for the fresh market

(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 level 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 iaboratory 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 j Jume concentrates should include a maximum
limit for patulin based on an appropriate method of analysis.

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

54, The packer must satisfy himself that the juice supplier is fable 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. Turther checks should be carried out on the packaged product to ensure that no deterioration has taken
place during the packaging stage.

99



ALINORM 03/12A 107
APPENDIX 1X
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
: ‘ 40
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
L0
CRISPIN 1.5-2.0 35--36
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9 | FASL-MNT-HIBICKBHE MERZRTE T, 150°C, 45 T DB THIFEAE D FELA
LY
10 | NH—RIZHBEZEINSAHEMEM
HEEREM/ BRODEEERE
MEEYM/ BROIELE A0 EAFAHMOERHTIZEAENEAIZIKELTL
5. MAZD 15%EENBRICAITONTEY., AEK.
ATVIEF EUVEACORMEFICERIN TS,
rroEOOY O—2RE—F , a—2F ML E—ILRH.
AFTVHEF RyTa—2%(ZFHIN TS,
QERNDE EERE 1 Bf
TR16FEEFBOIRES =
EfTERE | INEE
=i (ha) ®
JKFE 1,697,000 | 8,721,000
INE 212,600 | 860,300
—E&EKE 37,200 | 131,900
REAE 17,600 51,200
BRE 5,060 15,500
2 FHEY
FHEBMICONWTIIERNEEILIFEALELLY,
11| BERFIE - RV A E BRI ONVEFTLOMGIERMERIZET21TERE
(A5 VA ET7SL/V  TEZVURUMN)OTE
VHEICET A1REST) IA2003F(12FE26[Ea—T Y
YRABETERIRSINA TS,
12 | JROEBZHEDDILETARELT | BEREYZEFDIC, FEEERIBELAT+HTHS. F
WAT—4% . REEHBEDENZIZEREBHDIRENDE,
13 | HEEDORBID 25 TISEXOUERE, —BICHAUEICHTHEEEDE
IDMTELY,
14 | ZDith
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(LY E)
B (E$A) : L1 8E3A9H

H H

N =

NF—FDE. R4

FREE 14 B 3 (Paralytic Shellfish Poison: PSP)
UEEMBEELTIE, XX 0T F I U4E 20 $FELE)

E#EE, ZOMDIVRIEEBE

(MWERN

(R fE)

ZHEOTER(BRERRVEIRER) B 4aMU/g LT (RO AFBRIEICK
3o

*MU &I1E, ¥9A1Z9rD I ET, IMU [XIKE 18~20gD ddY RETVRE
ERENIR 5%, 15 PEITRIE=E,

ER1TFE4R. HEBBETHAN VA ORI BE (IR R VAT
fig (W dHh=3V)) It EIEZER.

(ZHEZ0RED B EHRHD

BN KELEDBEMXIEIREEFEDR KEBGELIZKY.
BERTSUO0DEZRITETIEELIZ. ZHRBER PSP EEDE=
AT ERREL. REEEHZ 512X, REO B EREEER, F
f=. BERBOEBIRIIOVTIE, RAIBEEFRFEE FELSIENE
.

2)iE5

[kE]

ZHBEAEER., 0.8mg STX eq/kg
(= REERE (MBA) D 4MU/g (2R %)
*STX eq &lIHF LTI UEE

AL MBA

[(H75]
AL 0.8mg STX eq/kg ki
DT AL MBA

[EU]
Z#HBERBE T, 0.8mg STX eq /kg
AR DAL MBA

[(7ne'yFy]
BB T, MU/
2Hr AL MBA

ZTDMLEDET 0.8 mg STX eq /keg(RXIE 4AMU) BRI TS
[Codex]

BEEKESSES (CCFFP)IZBLVT. — BN EEIZEI 25 HiE
(B DWAHELED) OREMNTHNI TS, (STEP3I)

NHF—RHEREESNDKSIZHS
1-ix48

BATIE, 1975 FICKEBHA=ZFEREBETREL. THIRVLSHYX
AHTADFL(BARTHOTOLARRE)

BE FRIETHLHREANREL. ZRELEL, RFE. EFEXMIEL

THHEEL. ZORLRAETIEFEEESIL,

F1=. 1978 FIZIEXREITHA EEEHABARADILEEENE THRAT
HA &k,

ZD&ESIZPSP IZKBZHMEDHILHSHARNTHRESN S LS512Y., %
NICHESTEREORELRESINDLSITHE-TSE,
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4 | BEEROHREERRA) i 10 FOFREHH
(%0
H8 | H9 | H10 | H11 | H12 | H13 | H14 | H15 | H16 | H17
27 | 16 | 40 21 18 28 22 29 24 26
* BOBILIZEY B TR OBEANSBRETEHELTHYUL
5 | HHEHE
(IR . 5370 . BEH B O - BRI B (LKA T, OO/ NEDME, S EOMITRIREN
éo
SEEE . BE 30 A UAICHEERNHIRT 20, 10 BEETEEZET S
ZEEH D
“ENTILR P ICHEYE O SN B,
‘ERZEITSB STX KRBT —2FALY,
Q)&= PSP:EMEOR/INEISEE 3,000MU
INEROR/NMEIEE 140MU
FEFZHMEBERLLT, HE—HmEIERIND,
BIETIIE, T Bl BERFOLUNAE, B, HFENEE,
FEETIELUNBRLFEICEDY, SEETOHEESOREN
Bhb,
HEGITIL., FRFELETL, 12BBURNICRTTIIENHD. £
IF 24 BRI LIRIZIRAICE ALY, 48 BEEITRIE T 5 H, $hBFRE~ 5B RS
ERIELZEDH D,
QEHEM _
@WR#=M —
6 | HEE —
(WMBERE .
OPTDI/PTWI/PTMI _
@PTDI/PTWI/PTMI D4R #L _
Q)RS HRIEARMD) 0.7 g STX eq /kg {KE (2004 4E FAO/IOC/WHO B R L)
*EER LOAEL 20y g/kg RBELREFZE 3 ITE T
7 | REFLM _
(WEE—BHERE _
QDHEEAZE _
8 | MOE(Margin of exposure) .
9 | AR -MIT-FABICKEEE Saxitoxin [IEEORMCRETHY . —RBULAR-MILLICLPEEE
DFDFENEEZ =AML,
10 | N —FRITBLINBATREMED

HOIREY/ BROEERE

(WEREY/ BERDOELHE

BERRTIVIMNEHBLIZRETAA AXLEDBE_KERUZ
DHEBEED=FLRE) TVITHERR
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(QERDEEERE

1| B -YURVIER A E FREBO—FEELT. ETABEO_KRRDBE. RETS Iy
DEEBANSET ERFEBA~BE - BT DE

12| VRV EBEZEDHETETRELT |

WBoT—4%%F

13 | HEBEZOBL 28 HBEZEO—BICE. UTOREESL TS,
RSN D A D PISRFIEEZBZ L DA H DD TIEELD,
RHIEZBZ - RELLTERERSHBERIEEZLDH,

14 | ZDith HREEEESE. AEOEICBOTIYIARBREDRBRICESNTIRY

EEMNMTHN TSN, 57 #TiE (HPLC) DFEREFRTHI&ICK
BIVRAVEBEMERMICERFASNTVSRRIZH D, LALEA D, K
DATED=HDEEER S DREMRFOHRIGEFIABoTLVELK
RIZHY . BicAEFOREANSBE,

«FEf=. MBA JEX0 HPLC SHZ RS RO —=2 4 ik EL T ELISA 3k12&%
BERHBORENTHONTEY., ChoDFEDEINF DL
60
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(LY E)
B (E$A) : L1 8E3A9H

H H

N =

NF—FDE. R4

T HitE B3 (Diarrhoeic Shellfish Poison: DSP)
UEEMEELTIE, FAFEEOA)OT A/ T4 RARFLU(DTX), ROT/
RS U(PTXEE., TYVRF LU (YTX) , 7HRAEQBRAZAEE)

E#EE, ZOMDIVRVEEBE

(WERN

(FRHIE)

ZHE DU BE (ERERRU=EALE) & 0.05MU/g LLTF (W79 RERERE
(MBA)I2& %),

*MU &l TIALZ9MDTET, MU [ZAKE 16~20gD ddY BT RE
BERNES%. 24 BRI TRESEIEENE,

(ZHREZDREDB R

BHKELEDEMXIEIZEEFEDR REEELECLY.
BEETS0b DEZRYLTETIEELIC. Z# B DSP Z2(MBA
FHICKBBEBODE=—RI T EERL., BFIEEZBZ IHEI1ZE. BE
D BEFMANZEERE, T-. BERFOERICOVOTIE. RAISEERE
FHEZ TEZZENEL,

(25t

(Hh+4)
BouaEL=Y., 5MU/100g(i.e>0.2me/g ICHH) 3 51E
AL MBA

(BE)
HonagiiHf-Y. 5MU/100g
T A% MBA

(EU)
SETHEDT A FBEDEEEL DSP OMMBELNILEE DR B
1kg Z7=L) 80-160mgOAeq (& 20-40MU (1996) ,
-2002 £ 3 A.EC [FLL T ORAIZRTE,
OA.DTXs B U PTXs DEET T, 8IABI Y. MR EY. IHBEDE)
MRVEBERREOTRMUYRKELEML
160mg OA eq /kg
YTXs [SDOWTEAEB Y. BEBY. WEBRONRVEERRE
FEDAEESU-YRKELEEIL 1mg YTX ea’/ke

(Codex)
BIEKESRLES (CCFFP) [ZH LT, ZH BN BT 2R FIEEE)
(PWAELED) ORHEMNITHNI TS, (STEP3)

NF—RFHERENS LS

BRIZBNTIE, 1976 FERBELFY X HMLBLI-EICTHEE

F-i24a BETHIEABFENRLE, COFRET. COBRDFBIRICIIRERT
- SOEFEELD MY, S hiiLIZ DSP L$|BE, BATILZ DSP [C&bHhER

EHHMNE 1983 FFETIZ 1,300 ALLEIZE ST,
FEREROIMREEN) =i 10 EDREHK

%0

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

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

* ROELICEYBETREORIEMBIRETEIHELTAY UL
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5 | HIEEFE
(IR 7. HEE RO -IADROIRETIE. 185809 7 (L85 D B R B3 O M 880D >
s> B> B> mik,
‘OA (MR EOHADEEIZ 2,3 BAREBRETES, £IXA(n vivo)DIE
BB T BT -21E%L,
Q)amsn DSP:EMEOZ/NHEBE 12MU BBE (EZHAEHRLY)
DTX-1:EMEOR/INPEEH 40meg
(ERMBLEEE)
HEIERE 12MU(LSH X4 3 E)TERIENS mBE M. 40 m&it)
HEENE 19~T0MU(LSHFXAHA 5~10 @) TEEN0 mEBEEND
68 mMEBMES 6 N)
(hE2REEER)
BENKDIDIFE DTX X OA Z Y HRIZEROB ST AL EENIZA
B KD FBESIERIL, THZE]
EE., EE 30 o ~12 BRETHRIEL. 3~4 BRIZIKEFZELIZEE
L. FPERIZBIFTIRTHIIAEL,
QmEEAEM _
WR#B=M —
6 | HEE
(WHFERZE _
MPTDI/PTWI/PTMI _
@PTDI/PTWI/PTMI D4R #L _
(2 MSHRIEARMD) (OA %)
FEMRMESIEIE 033 1 g/kg {KE (2004 £ FOA/IOC/WHO EFIR L)
LOAEL 1.0 g OA /kg FE(ELDEFATLR). REZE 3 I1ZE K]
(PTX B¥)
BESN T
(YTX 8)
FEMRMESIEIE 50 1 g/kg KE (2004 &£ FOA/IOC/WHO BEFIR L)
5mgYTX/kg AE(XIZAADEOKRE), REFHEk 100 (2HI<
7 | REFE _
(WEE—BER=E .
QHEEAZE _
8 | MOE(Margin of exposure) .
HEEL® « EfF - By 488
9 | ST -FREIS S HRE DSP IFBH-RE T, MAHEL TLEBLENAL,
10 | Y —RITHEEEINSAHEMED

HOREY/ BRODEERRE

(DEREY/ BRDIESE

BERRTIVIMNEHEBLI-BE_KRERUVHERS

(QERNDEEERE
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11 | FBERIE - RV A & EREEO—AEELT. ETFTLXBEBRO-KEIZOVTIE, BRI
b DOREBENEISERFEEBHEABE - HHTIE

12 | JROEEBZEDHDILETERRELT RHY—=HED—DTHB ELISA i (B S EvR) 1 E DREZ DT-8

NBTF—Aa% <. EEEOBROERSMRT —40T 2.

13| HBEOBELD -2 HBEEO—BICIE. UTOAZESLTLS,
HRENDIZHMEDOFISHRFEZEZ LD HHIDTITELD,
FRAEZBA-BE DL TEER LR BERNPEZLIDOHN,

14 | DOt -THIEREFE. FAEDEICHET MBA ZEDERICEDVNTYRVEE

RIThNTNDH, KA D% (LS-MS) DIEREFRT I EITLDY
RUEBMNERAICERIFASATODIKRIZH S,
LOLEND, RO DITED=HDEEERS DIZHERZ DMK
FIMESTUELKRIZHY . IR ARTIORE I BE,
«E 1=, MBA X0 LC-MS SELISMZ R YY) —=2 4 3k EL ELISA £%I2 &5
BERHORAENITHONTEY., ChoDFEDEINF-NEETS,
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(EEME)
fepZB (E#A8) : E/1 843 ASH
H H A =
HEE, ZOMDIRIEEBIEE
MEMRN
)5

NYF—FAEEENHLIITHD

AVRRZIEFAREIZEC ARDREIZEHNLE F&F

Pt 35 Al FEDFRIONTEY . BEOERICKIYBREINDSIE
HEBNTULV =,
FCKEEO—ETIE. AVRRZEEZHST-OIZRIER
EICTAVRMNFEMEINDEEHLN. BEFDELIZHE
BWNVAIMENAD R BEIEEZSIERLIT O TIEAEL
M ELVSBELHD,
-BARTIHBELGEEZSGERT 520 RZEILIFEA
EHLNIELN,
BEREEOHREERN) B 3% (ug/100g)
AR 131 000
Hne 7 790
HEDY 6 100
A2, EHE 79
oY =P S 39
J)—rE—X & 20
B/ 17
IDFEWE 9.3
-FhF 8.4
LWL 268
kY 248
hoE 198
INR— 62
EA 49.9
FE00. RE| 48
HL 31.2
4+ 16.4
A 17.8
43, 6
=L

(DR, 5370 . BEH R O

AVRAAVEE . METRELENRIREN ., IVERS
FIINEGTIVRAAVICTETSW THoRINENS, F
. R, AVROIKE, FAIKIRDINE, EEREOEE
REICE O TIAVRDEYFHIFARE M DLEHESNT
WA, AT —2IFEL,
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QAaMtSEM"

BWG Yk, O REEITXRLT 200 ~ 500 mg/kg bw),
BIRIRHERETTEEE . REEBARELLE,

Q)EHEM
RSN [FEAEDANIZRL., Img/ HDENTRERENDEZE(TL
WA, B2 DO EERTIE 0.2 mg/ B THRIRIREERE T
fif . FIRIRHEEIE T . FRIZEIERARE T HAREELH
%o
FARIRIE R A R IREDRRA ZEHZEMNERIXT S
EFRAEICKYHERINTLS
6 | THBE=
WMBERE
@PTDI/PTWI/PTMI PMTDI 17 ug/ke bw/E (JECFA, 1988)
@PTDI/PTWI/PTMI DR #L EEAE DERZEEAHANEREX me/H)
Q)2 SHRE(ARMD)
7 | REFE
(i —BEME 1~2 mg/ A/B(BZ. 1995)
QEERE
8 | MOE(Margin of exposure)
9 |SARL- MM -FBICKHEE
10 | N —FRIZBLINSATREMED
HHIEEY/ BRDEERERRE
MEEY/ BRDESE EER
RIREECHA
QERNDEEERE
1 | B IE - ROIER A %
12| JROEEBZEDHDILETARELT | BRICEENATAVEDEYFRIF FHEE. E%ICEET 5
L‘%);_Q% 7__\\_90
13| HRAORL-2 FEMS ELTRBSN TS,
14 | ZDfth ADRIIHBERERTHY.WHO [ZEBHERAIX0.10

mg~ 0.14mg/ AN/ BIERT RELL TS, EMEHLT
RIBERRREELS, RALERVEERDLHAR
ZDNAYRGT IV—T,
SAYFRIEBDICEZHFEELTEY., BAMSERPITHK
HEnbd, ==L, ZEMDRAIFITVRD EELTER
BIREIEHLEINTULLY,

ENMCBWTIE. IVRFEEMOI-O. BIE. /8,
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K. FELGEITTIORERMLTLBELHY . ChoDF
WY ERICKYBERICEZENH-FlBEESA TN
5,
AVRBEEIIVRESUEDIRATREZSIENS
LYo
(FEAEFEELL%LLE)D NIV FFBEERLT
HREICEZETLGV, BRAZIVRBEELEEIC
WRETHAHEDHREH S,
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(LY E)
B (E$A) : L1 8E3A8H

H H

nE

IIRAN Sl NOEF Vg [

HEMEERRUVEHKREESR

2 | BEE. TOMDYRVEEREE

(WERN

<5E>

(HRMEZERRUVEHEBEESR)

JKEE KERH#E
(FEBMEERRUVEHEBEEROMELT)10 mg/L
REBEARE RIERE
(FHRMZERRUVEHEBMEEROMELT)10 mg/L

(THERIE)
BAEEE AMYEREE
i THEEN) o L BEEE RO L
SFE REIRER. HEH
FERAEE . FRATEIERE F—X: (FEHICHETS
FLILIZDE)0.2 g/L. FBE:GEBR 1L IZDF)0.1

g/L.
BAML-HAR—OY BHEBIBLLTEXRER
& 007 g/kg

3 | NF—RAEESNSLSITGoT:
i

HEREEREZESREICETHHKIZEY2ADHIR
[CARANES OE U MEDFIELT=FHIH 1945 FEITKE
THHTOMESINT, ZTD&. LKEI—DO /T 2000
DEHIHIHESN., FDIB T~8%MIETICE-TULVS,

— A . BFEDPOEBREERICER TSN DEH]E
LT.FaRAYT 1959 MM 7 FER/IZ, [F5NAZSF
DHEBEMERIZEOTI15 D ANNES OE DV MAEHFE
HL. FDEEBDTRTHAINABRUTTH=-2EN
HEINTND,

HEAETIE. ATOHREDHEXIFEAELZNED
D. RISRFT. FARMEMP OHEEREERICKIYEH
40 VS 46 DRI 98 4. 458 BE(SH 128 BEAVFEL)
[ZhENEELLBHINRESNTIND,

4 | BRREOHREERN)

FHERHEOHBMERSEHE(S63 EXEHE)
[EF5NA%FS:3560+552 mg/ke
#EBKL 2R :634+143
H=——LA2X:1230£153
Y545 :5360+571

5 | S4EEE

M. TITBRSAMYPELTOHEEIEIC DT
THhNTEY. BREFICEFNIHBEZERLLTO
@IFITHN TG,

(DRI, 5370 . BEH RO

Ba PR KFEZEL TERSNHEEZERETH
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IEEMNSIRURSNFEAOHIZME, R, EEPIZFEIT
%o
HEEMERO—HBILHILENDOHEEETHEICKY
WIEMERLLD, CORIGISHEEZETHE O EE-E
g9 BpH BN 5~7 THDT=0. Bi&RD pHIEH 2~3 &
BEWKATIIFEAERISHEND, BRD pHENEL
SR TEFRELD,

MAERRICAS-BEBEERIEINEITOELEES
ANESTOEUNELS, MBDANNES OEVBED
10%% B2 AEMABBITELF 7/ —EEREET S
AANES OEVMEIZE S,

Fi-. BHEBEERE. BT2RT7IVEFERIGLTN-
ZrAEVIEEMEERT HE TN HEHESNTLVD, N-
—ravViEEYIE. BIYMERICEVLWTELAMEFE DO
EMFEIN TS,

Q2MsEH LDgo DF WHER TR L 1955 mgNO, /kg
TEEENY DL 1166 mgNO, /ke

LDso & : % 598 mgNO, /kg

QEAEH

@DEHSHM EEMEROEREENAICOVTORENELEIC
BLWTERINTULVSH, JECFA L5 44 [@£55(1995)
[ZEWT. HEBEEROERMERILAVRIEDRIZE
ENHDEWNSIEMIEELNELTLNS,

MEE

(DHFERZE

(DOPTDI/PTWI/PTMI(ADI)

BRANYEBROEREIED ADIFEEEAA LT
0—3.7 mg/kg bw/day (JECFA 2002)

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

SYMIHEEBTN) D LEZSOEZ2EME A -HERICH
(TR EHIHIZBS I ANOEL 370 mg/kg bw/day

QRMSRIE

R il

(WEE—BERE

=T ATy KDHETEMHIS BEEFBE)
4.2 mg/kg bw/day
XTHERLHR)SH (FEREE) HNLDIERMN 9 B

(QHEEHE

HHEKEED-EBRE VEIIHT. BRXERAE
[CEPEMERMBICEIE NEEENLGBREHAL
RELR. EERIEIERZMEFOOHEITV. E
R—AS-YDFIYMG1 BERNEZHE

MOE(Margin of exposure)

B -MI-REICLDE

FINAZEIPITYFTDRIIPBNTHOERAIZH
TRLDIE KPADIHEBEEZRDBHIZEY, 3~4F]
BEOHEBMEZRSEDVEEI/PFTES,
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10 | NS —RISFEERINSAREELH

SEEM/ BRODEERRE

(DREW/ RO BRE(ECIESNATIOY S REDERE)

QERNDEFERERE F5NAZSIEEEE=(HI6) 288,700 t

" EtmEFE 23,800 ha

11| BEEIE - RVIERE A ORFERFEABRGETLELE-TOD IR
RIZB TS EE BB OB LERL T DR
F1(2002~2004)I2&kY) . FRHPDIHEHBEEEREEZE
BT ARERMGEEE. REEE. LRECEREA
EOHRES)DBFESINT-,

2006 Fh o, CNLDRAFRFRMEMBICERT 5186

DHMEEFERTHEELTLND,

12 | YROEBZHEDBETRELT BEZDEANSIENINIHBEERDRELE

WbT—42% IZEAd5T7—4

13 | HEEZEOBRD -2H YRISMNLIELIEHEDOHEEBEERD)RIIZD
WTHRE, - HEBMEZERZFICKIMTKDFLL,
REBEREFBRIABMENZEOTVSIEEND,
—EDBEDIFLNATNRLDERDNS,

ZDith O HEBMZERIIHFEHNSERINDIEDHAZNIEN
AL E-TWNSEDD ., FFERDF DR EE AL
ZCIYBFEEZIERTHEDOF AT ILESNTLY

1 b, CNDHEBEZ JECFA ITBLTLIHEIEDE Y

FHFAEICEVTHERNEDISGERZR>TL
SOMIASN TR RN IERT HHKIEDE

Z ADI EEHELLERTHIEN. HERPDIHHRIESZR
BT AHEFBEUITEHGNICEARESN TS,
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
B (E$A) : L1 8E3A9H

H H

N =

NF—FDE. R4

1) 7SR $E (isoflavones) (74'1) a2 : JEECHEIR)

FZZXT 14> (Genistein)

5 A+ A > (Daidzein)

J1) 74 2 (Glycitein)

INMFH=> A(Biochanin A)

RILE/RF > (Formononetin)

COSEBEDAVIZRO T )AL DIEL, ShoDEFEARIL
WIS =ZRTAV  FAEAVRUVT VO TAUBRBARDTOZ)L
EERO7EFIVEELHERIN TS,

E#EE, ZOMDIVRIEEBE

(MWERN

REXTE

(2)i 4t

752X (AFSSA:2005)
ZFLRERAEE 1mg/L
IMRBELUTICIE. KERBMRODIEREHRELLL
AAABEBEBRVZOREIEENHDLEIZIE, HTYAUE
MERUAVITREILE RIEREHRELTL

NF—FHAEREINDKSIZH
-4z

AR EEIE TERILED (TRMOSY) E- L2
EEHOIENDS, TAMNAS UL ETA—ICHATHILET., B
HHBHNEEESHICERTAILIZLDIELDEREE(RIL
EURER)EEDOIENHON TS,

CBAETIEREAFDOBEEED1DEL T, 1V IR BN
DEMEIER SN T BEEREAVISRUEFMLUI=H LR
HEOREREESCHLLAERSIERIN TS, —ATY
TVAVNEFIZKEZEHERHERDIGE(C. N WMERE~D
EEDHANOREENBIINEKLS(THoT=,

ESEICELTE, 1990 ERICKENFIRE ROKEEE R
ELTEBEINBEELIZ, TERILEVHRER~ADBRISNEL
T3,

FRREOHREER)

REBGHFDAYVISRUTH I EH=(mg/100g)
(BEEFHBE  EERFHZE1998)
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BaAGRIAEE) EXCh EHERE
RE1 1RK) 88.3~207.7 140.4
O NEIRR - 1%9) 69.0~74.7 72.1
Y RZ( H&IK) 200.7 200.7
HIN2 BRIF) 211.1~321.4 266.2
SIE4 &IE) 17.1~243 203
HEYBREN 1K) 88.5 88.5
B0 FRK) 105 105
FIFHEA BEF) 12.8 12.8
% (THEG BK) 28.8~53.4 39.2
E(2 BIK) 65.6~81.3 735
IRIE(8 FR 1K) 14.3~81.4 49.7
(8 ®IK) 0.7~12 0.9
ZELG ®E) 6.9~53.8 24.8

B

(DR, 5370 . BEH R O

AVISHRVEEIRERAPFTIECRBEARELTEET S, &
AEMEN=A VISR RZERO/PDEHIBEOEE. HHLT
BREEORD B-J LI E—EIZEYMMKSEEINHILET,
BRREEINSEAEAL  TZATAVEDT T )AVNERSN
%, BB LYRIREN-7 70 LT DO RBEWIE . PFIRERETH
BICBEWTY L0V BEORBIEEZZTTETHRISBITL, —
BEHERERORHFD B-T LI F—EHIZLYBERNTHIE
BSh., BRI K DGFREIRETR KT 5. REMIZZDOXE S
[FERAICHHSNEEZEZONTIND

Q2aMEM SybERAVWV-SMSHRER (HEROKRE5RER) T,
1600mg/kg bw DFRGETHMEFEHON TR

Q)R- CE L e~ (BARATZ ) ICE A ERS B HR T MEFORENE
DHRIVEVEEDEELGETEAREAHOERIAERIN T
%,
ENEBEH ICERENDAREAVITRUAT I EERSE R
BT, ZHEEEORBRENRESIN TN,

@DERIASEM ‘EFEARELXM) ICSEHEDAVISRUAT LY E 5 FRHIE
BEE-REBR T, FERNIREBIEEDIEMMNERIN TS,
«In vitro DERER T, EF A AMRRIZHLTRERAATOE—30%F
TETHERALHIENRESINTIVS,
In vivo DR ER T, ENATOE—2a  EANH DT ENER
EHINTLVS,
“In vitro DFRER T, A1V ISR FEICAMKBES ISR EEF
BEF5|ESRITURENHIMRAVAS—EIUEREERALHS
CEDNFERSINTLVS,

MAEE

QUET ST -

MDPTDI/PTWI/PTMI (B%&1E)

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

@PTDI/PTWI/PTMI MR #lL
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Q)RS RE(ARD)

R R

(WEE—BHERE

ABXR(EBRELERER
FA#ZAT (15 3% ~59 &%)
R l:16mg. 95 /3\—t 21 JL{HE:64mg
AR % LGB0 L)
R {E:22mg. 95 /N\—tz B A JL{E:T4mg
BHE05 mLLE)
b {iE:15mg. 95 /S—t 2 A JL{E:76mg
15 BMUT OF LTS
H[E (FSA:2003)
EHER 1mg
RXEFHETHESR 3mg
AZFRZLFERERTFE S 40mg

(DHEERE

BAR(BRRERER:
EEAXEERPOREAVISHUERE(ADFRREDHE
SR BRUVFER 14 FERREAEDERNOHTE

MOE(Margin of exposure)

PRI -RECLOEE

AV ISR FEIXEA pH [ZX L THEBH TR E,
AV ISR EERIE, REICKYTIUaVIZEE,

10

NS —RITBE RSN D ATREMSEAN
HOREY/ BRODEERRE

(WEREY/ BERDIELHE

RKE.FILIZILI7. B, TOMIAREY R VY IAE
SREMIBR. AVISHRUEZEERS ETEHTIAVROE
EBRICEE

(QERNDEEERE

KIS HEEE 280,000t (FAOSTAT:2004)
KEHAE 192,348,691t (447548 5#5:2004)

11

BRI RVIERA R

AVISHRUEEIE. KEFDREVIZEENIMERS THY.
BEODEBRELTHOERLE-ISGEDRBREHE IHEEINTLVA
W LAL.BERBRELT. AVISHRUEDHEKREIZH DR
HEERL-EEDRESEICDWTITHERIN TULVEL O,
BEIEREHLETI-ODBERRELTOERELFIET 5,

12

VR EEEED D ETRRELTL
B7F—45%

CBRREFERE. KEAMVITRUEBERSETIHER
BEABROLREMITMEITIIZHT-Y. KEAVISHRUEED
BERBABROREMHFTMOERNLEEZ AERETLTLY
%, (2004 ~#&5tdr)

13

HEE DR -2

-BRNTIH, KEMVIFTRUERIELIEZBROYTIAIS S
BRFEENTEY. (VIR EOAHEIZOVTORENS
W —AT. BRAIZESTHRALBBM THAIXREHED B A
D01, BYBEGEEICREMOREITH T HRHEITIE
LYo

SEFE REAVIFTHRVPKRER AV T HREERIZE
SEIFORERHOHENMERLTEY., #HaetEmEL TS
VISHRVEESTERITOVTOEDEEL,

14

Z Dt

=l AVISRVBEE SR LT AR ERBARMERT
IHEEE. EEFBEIHARELTOLENHD,
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BRRLICAT IR TOT7A4ILO— F (BRETEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

oia

A =

NF—FDE. R4

AX

E#EE. ZOMDIVRIEEBE

(DER BHEDEDNEETSRT(vIRETA—TF LT T 5,
T EHEE. GRNEE. RE. BRE AT IAHE

&iH Codex TEIESMNT=(2005),
HAE[BEIZ DV TIXIRFE. CCFAC THEETH

NF—FHEREIND KIS
-4z

EOEICBEWTIE, HEEOEICET)FEREAICRZZE
ZEHRLIELD)DMEDLNTNDA, TORXLNE RIS
BHL, TRGEDRBRHEENRELCEAD,

BREEOHEERN)

ST

(DRI, 5370 . BEH RO

AT ERE 10 % RmTHY ., EITFRPICHEfSH
B(FEEAX 30~40 B), RFE. 7 ZF AL LI-BBGLICETE
THIFEH. F. IFiE. B, BICHHT 5, MICEd
Ly, (TUh)

QanE" LD50 250 mg/ kg bw (SnCI2, #& B Sy, 0. 24 FRE)
-§5% 100~500 ppm EOEEH CTHEOBEN . HER. T
#. BREFEYBETIEFTENRELTLDA, AIHMT
HBHER)
BN AEES 150 mg/kg LLE. BE&AED 250 mg/kg Ll E
EAIANEENDE, —HOERIITAED B DRI,
FER. THEELRESHAREELH S,

Q)EHEM

WR#B=EM

MEE

(HFERE

DPTDI/PTWI/PTMI

PTWI 14 mg/kg bw/3E

@PTDI/PTWI/PTMI (D FRE#lL

Q)RS HRIEARMD)

R

(WEE—BERE

0.64%+0.25 mg/ A/H (mean=SD) (1996, HARANZ %,
—ZIE AT YRRET )

(QHEEHE
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8 | MOE(Margin of exposure)

9 |FAE-MMI-REICLIHIFE ENODRADABEEIIBR®D pH, EMER. RFK
B BRREOCETTEIABYOEFENDTELEZTH. B
mERFEEDORIZANEFFRICLTHLE, AXDBEH
I 5,

10 | NH—RITHEZINSATHEMED

HHEEM/ BROEERRE
QBERDOEEERE
1| AR URIERTTE EMEEI—F( T T BIETHREEHTE S,
12 | VROEBEZHEDSHLETHRELT
Wb T—42%
18 | ARBOBIL- 2 BEUBBLERDA S,
14 | ZDith EREDHIIAR) I/ —IILPEHICE>THFL—IE

N BUENIKLEL TS EEZ N D,
AL DBEH L pHOREITIRTET D,
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BaR

2IZETEIURLYTOT7AILI— F (RETERA)

(LY E)
B (E$A) : L1 8E3A8H

H H

N =

NF—FDE. R4

FOVITIR 2-TARVTIR

E#EE, ZOMDIVRIEEBE

(MWERN L
(2)i 4t (Z%)

0.5 ppb (WHO HE%Z - /K& IK)
0.1 ppb (EU E#1{E : JKEK)

NF—FHEREIND KIS
-4z

ERI14FEA4R, RO —T VBRI, RKIEMEZLE
OCBEMESRETMEALTHEEL-BR (LR IERTHF
VTR, TZARRTR, ERGTYRNEE)IZ, TOUILTIRH
SENTVWAEEATIEILOTHEE

FRREOHESER)

T 16 FEASVEIRVERFZAERSE

a2 | BIEME(mg/kg) | HRIE
(mg/kg)
RTERFvY 30 |0.03~47 0.94
a—2 Ry 30 |0.02 XKi#H~032 |0.15
KE 30 |003~05 0.08
EX(AYE) 18 | 0.14~0.51 0.32
(FOCFE(FFE) |18 | 0.19~1.1 0.32
AR NEE 30 0.02 R;i#%~0.08 | 0.03

- BRBREMEMRVEILIERSEMEEHRER
SR HTHER

B

(DR, 5370 . BEH RO

-BEMNDZE PN, MDOLEREICIRIREN ., RINE . &
P BRI IT, £ BBENLTRIRIZBT
L. A\OBEMASLEE (REREIY)

MR FFEA . B&Z 2 BRI BB IR L. 5 B
fH~8 BE (EEREY)

-90% L L IEZRBMELTRPIZHEM, FOVILTIFDFE
FHMEINDIDIEL 2%LUT T REENDH KT 60%(% 24 BF
R LA Z PR R 28kt (S k)

" ADRSUTATIZEBHAETIE. HE5EE=D 34%H 24 5
RILLRIZRFIZHEE,

- FAHHRER L.

DT WNEAFAAAEIZEY AILATY—ILBEIZHK B, R
FIZHES

@F 8L P-450 [ZKOTIRFIRDT IR FIRIC
K&, RepITHEE
AIHTY— VBRI S AREL TR PIZHESH

Q2nsEH

LDso >150 mg/kg bw(Swi, £OK%XE)
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QEHEM

NOEL 0.2mg/kg bw/H (Tvhk. A% 5. 90 H/ERKEHEE
DEM)

GHEHEMH NOEL 2 mg/kg bw/ B (IF->H a8, FO%E . &£5E.
RE, ZTOMEBEGEAL))
BMDL 0.3 mg/kg bw/B (S, #0#% 5. 2LIRES)
ERMIXHLTEZLHENAMENH S (IARC: 2A) (B
REE)
6 | =
(D FER=E
MDPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI DB #HL L
Q)RS RIEARD)
7 | REFHE
MiEFE—BHER= 0.001mg/kg bw/ B (—ARHIIEEES) .
0.004mg/kg bw/ B (S 1EEE)
QEEAE GEMS/Food T—AR—ANBMHEELFLEEDE
BT EETHLYAE (—R#ETEE)
8 | MOE(Margin of exposure)
e NOEL or MOE
oubLneke [ —mmEmE | B
0.001 mg/kg 0.004 mg/kg bw/
bw/H H
IR E NOEL 0.2 200 50
A BMDL 0.3 300 75
9 |FAM-MMT-FAEBIZKEIHE FIT. NI PRABIZENT,. BRPICEFNDIANESHE
BEDETHEET AN UZEEME(120ELE)T
BIllzkYAER
D ARRIZOWNTIL, BEME &
10 | NS —FRITFEREINBEEEEM

HOLREY/ BRDEERERE

WEEYM/ BRDIER FANSFEUELEETEEZEOREE. SRDOBTHEITT
REFTERTAFVTR, BRTHEUNASELREIZEEE
nd,

QERNOEEERE

11

BRI RDERT &

TOVLTINEREBRD-ODHERERZEIILLTO

EBY,

O DV AAELBEETRETDET VTV O8N

Ei*ﬁ/\&%kb?’]'))b7\l~°0)$ﬁfzi7b“i*"7]ﬂ'§'ét
O ABEICRELEEDOSYAMEEZ. BITYLEEDT

mMBEET HREBICEAT S EEETD,

O PYHAAEERFAALTHIFTRTFMFYTRIZTS

BR. RZAREKICEST A, KEBEZEOHY, BIEICTS
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ETOVILTIRDERNEDT S,

O ROBEHREZTBIDHE. TIVIILTIFERDIR
BERDTRINGFUNEMT B0 ERIZEDTIUIL
TINERENEL S,

O HMTHITAERFBFITIKGNEEFELTVNSEZEICIE,
TOVIWTIEMNFBREERINGZNEMNS, KN EEEFES
BAEENEETHY. BIFRICRBEZIMBRIZETT
JYITERERINFZI RN H D,

(%)
Codex &, ZOUITINEBDI=HDITENFREEIZDULNT
RAERET D,

12 | VAOBEEZENHDLTAELT | EADFLERE(H16~ REHE). ENOERET
Wb T—42% fli(HI8~ YROEERHE). RIABMKEEDZED
SRR ARE. BOAMERHOHRE SR
13 | HEEDORBID -2 2002 FEQRAIT—TUBAFDFERLE, -U=U#HE®
BEREZFIBHIN HEZEORDLIEE, BH. Bk
FEBMADOBDIIBDHTHLY
14 | ZDith TOUITIFIEBEEDFHNGIERETIE. ADREE

[CHEEGREEZEZLON, FEICSEITERLEEGS
(X, HEEBOBEEES ISR ARIEIIREETER
LY,
TOVITIFDERICEDEGEERUENAEDH
BEMEIXEE TERLY,

(BEZE)BENRE

HREREE 03mg/m3(HAEXRBEERENEE: KE)
0.03 mg/m3 (KEEXBHEEMREE BRFNETY
FRRME (TLV TWA) : R FE)
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(LY E)
fERB (E$rA) : ERL1 84E 3 ASH

H H

N =

NF—FDE. R4

E#EE, ZOMDIVRIEEBE

(MWERW 0.01 mg/L (OK&E:%)
0.003 mg/m3 (K%)
)5

NF—RAGERENDELSITHS
1-ix48

DD DYIRRY U TIZRUEUNHEESENTIVSE
LSEREMHDT=(2006, TAYHA. AFYR. KAL), BB,
RNUEVDHRBEEFIHEDODHMSN TS,

-y
o

FREEROHREERN)

¢

TH,

BEITOWNT 14T LR 3T H 2T )LIZ3~88 ug/ke
DEETRUEUNEENTUL LWL THELH D

(1989, IBEEFT)

BR(500~ 1900 ppb)OEAMIBL f-HEE D 4 A(2ppb)IZEFE
hBEVNIBADERELNH D,

ST

(DR, 5370 . BEHH RO

BOERICKY. [FEAEOQ%LL E)RIRE ., £ 3/4 HAIE
[P RURPICHE SN S, —ERILAFiE CE b S,
BHEDHIN X/ LOAVTILTERGENERT
5,

Q=" IELY (SwhIz3LT 3000 mg/kg bw)
QrEAEME B Bk DH4A (NOEL 100 mg/kg bw. SYRERUTHR)
LHEHREMN FHEHEMBE)(ER),
BEHOERICREEL DD, (RIR, TUR)
HEZE
W FER=E
@PTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

Q)RS RE(ARD)
R BEMNSBEURREFLIZEAZADRBNKRELD, B

ALDERIEEIGELTINELNMBER),

(WEE—BHERE

3~ 2ug/AN/H BRREVKIMLLDERE. KA)
430 ~ 1530 ug/ A/B (T RTOREMNLDIEE, FEE
1EE. 7 A)H)

230 ug/ A/B (T RTORBEMLDIEER., ERREE. £
F4)
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2030 ug/ N/ BT RTORBEHODIER, BIEE . HF
)

QD¥EEAZE
8 | MOE(Margin of exposure)
9 |FAR-MIT-ABICKDHHE YIRRY U OIZDNWTIE R R EFRIEETROIE VEEMNE
NEOEEMEICE>TRICT A EICKVERT HEE
AN TS, INZHITHEREEELTEA,
10 | NS —RIZHEESN DA HEMED
HEIEEY/ BRODEERERE
MEEYM/BRDIESE YIRRYLH
o
y: R ]
QERNDEFEERE
11 | BEFIE-URVER A E
faren ~ SASN
12| VATERERDSLTIRLT | ekt 2 RAFOBHET 5
WbBT—3%F
18| HREOHL 2 REBRMELL TR,
14 | ZDfth
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BaR

2IZETEIURLYTOT7AILI— F (RETERA)

(LY E)
B (E$A) : L1 8E3A8H

H H

N =

NF—FDLET. A4

PAH (Polycyclic Aromatic Hydrocarbons) ./ ZIR% & &k
EKFR (ZLDILEYMMNH LN JECFA BELEHMLEHK
NAERHDELTESRE=RIVTTRELLIZDIER
D 13 7&@%\)

benzolalpyrene, benz[alanthracene,
dibenz[a,h]anthracene, benzo[blfluorene.
benzo[jlfluoranthene. benzolklfluoranthene.
dibenzo[a,elpyrene. dibenzol[ahlchrysene.
benzola,i]lpentaphene. dibenzola,llchrysene.
indeno[1,2,3-cd]pyrene. 5—methylchrysene.

chrysene
HEE, ZOMDIRIEEREE
(MWERN L
25 L

NH—RAEREESNBKSIZH-S
=134

BATE, MEYLIETH G, BPRADEITEITFHRIIALY
ELCEFORAVEMELNEFET HLEHONTLNS

BRREOHREERN)

7L

ST

(DRI, 5370 . BEH RO

- FICHFREICFE 1T, BhE. fhi. B . KIXNIZH3BT (BBEEW
BEASVN)

24 B LIRICIREEDFI65%MEEIZ, 18%h R IZHE
H, 1.8% MR I125 % (0.45mg B2ARNIR S . 5vk)

Q)2MEMN LD, 250 mg/kg bw (X9 X)
QEREM L
GEH=EN NOEL :benzo[alpyrene 3 mg/kg bw/d (0. 5wk RE

)

-EMIHLTEEZLKELAMELAH S (ARC: 2A) (I 5#F
BRAER)

benzolalpyrene. benz[alanthracene.
dibenz[a,h]anthracene
-EMIHLTERAAMENH LS ELNEL (JARC: 2B) (%
B2 IRAFH)

benzo[blfluorene. benzo[j]fluoranthene.
benzo[k]fluoranthene. dibenzo[a,elpyrene.
dibenzo[a,h]chrysene. benzo[a,ilpentaphene.
dibenzola,llchrysene. indeno[1,2,3—cd]pyrene.
5—-methylchrysene
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EMIHLTERILAENHDEIXHFETELELVIARC: 3)

chrysene:3

6 | MBE
(R BERE
DPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI D FEHL 7L
(RS HRIEARMD)
7 | BT
(WHEE—BERE 4 ng/kg bw/d(— iR BIIEEREE) .
10 ng/kg bw/d (S IEEREE)
(benzolalpyrene)
(EEHE A—=RARSUT7 . TSV AFVR BLUPZa—D—F
FRE 18 hEMSIRHEN =T —2 &Y 135D PAHD
ERNEFHT
8 | MOE(Margin of exposure) FEMNAEIZDNT
— AR HIEEREE: 25,000, =1EEREE: 10,000
BMDL 100,000 ng/kg bw/d
(benzo[alpyrene Z151EL L THEE L 1=1E)
9 |AHE-MMI-REICKIEE B2, 1EIE, SR, BHZS )L, O—R, BIFHBIEIZE
WCBYIDICERFIEBREEFE
10 | NS —RITHERESNDATREMA
HEREYM/ BRDEERRE
MWEEY/ BRDIESE "AVADCARE  BEX(BRERMNEM) THRELZA®
A HERT. Y (Y -ZYE L. EYhlEORYE
M PAHSEERDEHE S EHAKEL, )
-BRMNPAHsD X ELRBR, KRUVERENLI-RE
[Z/hELY,
QERDEEERE o
11| 5B&RHIE - RVIERE A @ BEAXFE:-BRmEXDEMERT. BROLFEISE
MoINET S, THLMETDEEIL. HAKITES
BWESIZT 5, EIF-BRIEIBARAL,
Q@ 1EE . ENEEEBRICHMGEVEICEE,
@ 12 hiEET . XY DRI CRIFEERA R G E
[Tk, BERINGEVWESIZEE, TENITEREEN
BEELLY,
12| VAVEBEZHEHDLETAELT |-ENOERPEFENERE
Wb T—4% -REEDHTE
13 | HEEDOREL-ZEH REMNDFBEICOVTIZELATVL., BENSDE
(2D TIZE D AVMELY
14 | ZDih FIEZDEICEEEN TS,

-BEEHKARGEICLEFN., REYMADFREOT
BEMELH D,
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BaR

2IZETEIURLYTOT7AILI— F (RETERA)

(LY E)
B (E$A) : L1 8E3A8H

H H

N =

NF—FDE. R4

E#EE, ZOMDIVRIEEBE

(MWERN

(2)i 4t

7L

NH—RHERSNDKSITHS
-3

20045 5 A. KERBEESF(FOANL. 5t MO &
5IHAEBL R RTINS EENBLERBLL
LR,

EEEREOHREEN) L
=i EFSA (2004)

(DR, 5370 . BEH R O

-ESEMNDLEE IR B0 ($588) %5 (8 H, 8 mg/ke,
Fvhk)

RPN, [RE AR RN, —ERIX EICFFRE TR /N
HELHEEREET D, IS LVT. DNALDEESIXE
HoNEN TV,

@RS 7L
QEHASM - B/ AT R R RS - 1856 . BB E D@L (XTI R TYk)

- PR EHRHEAE (S k)

ORASMN

FEMNAEHY (BOKRES: SV, TDR)
YOR:FFHRERRIE /D RE,
Zvb: BBk B MR (Svk)
"ERILTERNAELHENELNELIARC: 2B) (F
BA)

&R E

(D EFERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI DB #lL

Q)RS RE(ARD)

SRRl

(WEE—BHERE

(QHEEHE

MOE(Margin of exposure)
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o [BHNT BEL55E | ERNAECEREMRT o8B AENAT
St 13 2

10 [ "F—FCEREN HA R
BHEAEY, B D EEE
OEADEEEE -

1| BERHIE - RIIER A % L

12|\ VAYERERDOLTRRELT | gy pemmie @AOGERERT. £REHE
BT A . % ~

13 [ HEEDORED-ZH ST E DR (LA L

MEDTD O EWKEZ

-NMBNEBEERPOEEFERIELEYMEE(TFURD
PAH) DEREEELIEFB (H17~ JROEER)
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BERRLICATHIIRSTOT77/4IL>—F (BEEA)
(EEME)
fERXB (E$A) : £X184E3H8H
IH H A =
NF—FDAT/ Fl%& 3-yoo-12-7o/8 P4 —)L(3-MCPD) .~ a-E/%/0
aeErYY (BE%)
HEMBE, ZOMDIRIEEEE
(MWERN AL
()5t
R E W HAE(E
F&NZ | LI, A RXE2— | 0.2 mg/ke
—X
hF5 | L& FALRE—Y | 1.0 mg/kg
—RE (EEH%E)
EU L&OW . BEINK 2 fE | 0.02 mg/keg (24
WEME-A B R—X)
TL— | BBnK o EREWTET- | 0.02 mg/kg
7 ABEEUEM
BNk 5> FRKEYD T 1= 1.0 mg/kg
V9=
TA)N | BRIK S RREMET: | 1 me/kg(BZYIR—
V9= )
(RRBEH%E)
24 KR ERE-A | 1 mg/ke
BEERRET HEAERE

NYF—FAEEENH LIS

LIETMGLESIDOF A RE—Y—RF[2H/OnTa//—

11248 IVENHDHIENNSNTLVE=A, 2001 EOEEDRAE
TERED -MCPD 28 MAH DI ENH M1,
EU (. 2001 &£ 3 AICERMM/K D fEF-ABELLOIPDDEE
EEEHT-,
BEEREOHREER) AR 16 £ 3-MCPD EHEEAEHFR
L&SW TI/BR
(REE:E) | CEAEE | (BERTE | (FDih)
ERY | /BRI
BE) ES))
Ev ) 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)
FEH#E | 0.0006
(1):E — — —
(mg/kg)
FE#E | 0.003
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(2F — — —
(mg/kg)

THiE 0.21 0.047 8.4
(3E —

(mg/kg)

THEN): EERRKRED 3-MCPD BE#I0JELTEH
H

THIEQ2): RHEER KD 3-MCPD EEZRHERE
L. RHEEFRUENOEERFRKRHED 3-MCPD REETE
ERRELTEH

THIEQR): EERRKRFGED 3-MCPD BEEZEERRD
1/2(=0.002 mg/kg)E L TEH

5 | EM4ETHE
(DIRIN., 727, HEHE RO 3 LUREPRIZEIT (SybE)
*30% N ZEERFRELTHERPICHEE (Syb, BERN
®5)
24 BEfE12(28. 5% M R ICHEM (Svk, BERKRE)
GIWAEAFFABBICKYESESNENHEHESNS (S
)
Q)2MsMS LDso, 150 mg/kg bw (Swk, #0)
QEHEM NOEL 9 mg/kg(BlgEDEE=1EM (S, £0O)
@WR#=M LOEL 1.1 mg/kg bw/d(Svk. 0. BiERHEZ DB
. BESH)
6 | THBR=
(HFERE
@PTDI/PTWI/PTMI PTDI 2 ug/ke/d (JECFA, 2001 )
@PTDI/PTWI/PTMI (1R #L LOEL 1.1 mg/ke/d (BIERMMEDBIERK) (5vk)
Q)RS HRIEARMD)
7 | REFHE
MfEfE—HENR=E L&OP LIS, :2 ug/ A
L&D :540 ug/ A (HAR NF15)
L&SK 1100 ug/ A (AR A9/ S—EU 2 A JLIE)
ORETE LSO BB DHSE
8 | MOE(Margin of exposure)
SE & . . Z[F - 1=
D RRMLBRCEOER | gpaomREiEBARGLTERTS
10 | NS —FRIZBELINBATREMED

HOIREY/ BRODEERRE

(WREY/ BRDIEHE

L& GEGEBERWESR) . V—RE. EY. 2B zh
BAEF
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(QERDEEERE

TFI/BRERLLSPEESE 175,256kL (ERL 16 E£E
H#EE)

-L&SWHEFES 980,900 kL (FERE 16 FEREHETE)
-BATI/BEITES BROZFR KR . B AR () .
(R EFE. (R KER, ZBEE ) . KEREBRtE
(%) . NFERIE) A ES 84900 kL (Fm 16 FE)
TELSLLOSPARIEES 48200 kL(57%) (R 16 4
)

TESEWMARNES 6900 kL(8%) (R 16 FE)
CTESY—XABEE 3,400 kL(4%) (FRL 16 FE)
TESDOP-F-nAELEE 16,400 kL(19%) (SERL 16
FE)

-TESZTOMELEE 10,000 kL(12%) (TR 16 FE)
-BRTI/EREETIEH:45(H17.1024 IR7E) (T
S1E8D)

BT /EREES 13,284 kKL(ERL 16 FE)

11

BRI RDERT &

TI/BRREETIRORE

O B&MKTARITIE

-G ERIRE | R DRI R LI R ] 0D K2 e

O ®HiTiE

FILA)RE REDSIEEFRUVNMERFOER

12UV EBEEDHETRAELT | ENOBRER, BNOBRERE. EAR B8 R
WBT—5% B35 8 O A0 FI B

18 | HEBORIL- 52 HEEDBIDHEN

14| Dt
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2IZETEIURLYTOT7AILI— F (RETERA)

(LY E)
B (E$A) : L1 8E3A8H

H H

N =

NF—FDE. R4

1,3->4~00-2--7as8/—)L (1,3-DCP)

2 | HEE, ZOMDIRIEEEE
MERN L
(2)im4 T A1) H:0.05 mg/ke.
A —RRS) 7 =21——52F:0.005 mg/ke
3 | NHF—FAGERENEELSITHS | LEIASLESIDOF A RE—Y—Rt(ZH/OoaTFO/8/—
T-#34& IVEENRSH DI ENHSN TV =, 2001 £ JECFA T,
NAELH D EFEHR,
4 | FEREROHEEN) L
5 | HMEEHE
(DIRYR, 7%, BEH R UM ROEDH5%N B YOS HT—rELTRPUIZHE M (5
k)
Q)2M4EM LDs, 120 — 140 mg/kg bw ($2 0, Svbk)
Q)EHEM NOEL 1 mg/kg bw/H (BlEDREMABIEIL-ES1E
mSvk)
GHEHEMN 19 mg/kg bw/B (FF. B . OEIE. EDES (S VR)
21 TIEERAVITEHSNLL,
6 | THBE=
(WHFERE EDNAENRHDDT, RETAIRNETHNESNTINVS,
(JECFA)
(DPTDI/PTWI/PTMI s
@PTDI/PTWI/PTMI DR HL L
Q)RS RIEARD)
7 | REHE
(WEE—HERE L&SMHDERE (HA)
Eg 27 ug/ A/H.
ZEEMWE 55 ug/ A/BH CEFHERE®D 2 f£LELTEH)
(QOHEEA* FTAAZETEEEEDHEE. hFHFHRELZBR
DEHLLOPIERE (30g/ A/B) Mo HEE
8 | MOE(Margin of exposure) MOE TIXALAY, EHAAEIZEHSLNT- 19mg/kg bw/
BIE. L& DOHEE s KIERRE DY 20,000 £
ZE & . . 5[F = A
VAR ERSSOER | gphmomEmrLERIRELTERTS
10 | N —RIZELINBATREMED

HOIREY/ BRODEERRE
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(WREY/ BRDIESHE

L&OW GEREERVER) . V—RE., EY. 2 =h
H.BEF

(QERDEEERE

TFI/BRERLLSPEESE 175,256kL (ERL 16 E£E
H#EE)

LESWAEFESE 980,900 kL (FERK 16 FEEHETE)
BATI/BEITES BROZFR KR . B AR () .
(BR) . () KZEE., Z[5EE (%) . KRB ML=
(%) . MFNBMAIE) & EE:84,900 kL (FE 16 F )
CTELSLLOSPARIEE 48200 kL(57%) (R 16 4
)

-TELEYAREES 6,900 kL(8%) (FERE 16 FEE)
CT¥ESY—XABEE 3,400 kL(4%) (FRL 16 FEE)
TESDOP-F-nAELESE: 16,400 kL(19%) (SERL 16
FE)

CTESFOMBEIES 10,000 kL(12%) (FERK 16 FERE)
BRI/ EREETIE:45(H17.1024 IR7E) (T
S1E8D)

BT /EREES 13,284 kL(ERL 16 FE)

11

BRI RVIERA R

12| UROEBEEDHD ETRELT | EROFRERE. ENOEREHTE. 3-MCPD RELD
WBTF—4% RS

13 [ HEEORD-RHE SEBEDBEDIZEL

14 | ZDfth
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B (E$A) : L1 8E3A8H

H H

N =

NF—FDE. R4

IFILA—INA—k LAY AILINSUEETFIL

E#EE, ZOMDIVRIEEBE

(MWERN

7L

(2)i 4t

HF45: 30 ppb(F—TILTAY)
100 ppb (7 J)La—)LB&IET M)
150 ppb (XG4 H)
400 ppb (TS5 T—. UFa1—IL)
200 ppb (G&;HE)

NF—RAERESNEESITHS
1-#%48

1980 F(THFFIZBWTHEEFIOEEEDIFILA—
INA—rH R ENT-

FRREOHEERN)

7L

B

(DR, 5370 . BEH R O

CSHIEEMS KARIREN ., REICEREMRIZH M,
RERBRETERLALBINDIDIEOTZ/ —ILETUE
ZTFIZHKA R, QEZILAILINA— A DERIE

s ITFJLA— /A&, CYP21E1 DN RIGTEZILA
—/INALRIRE IR 3

Q)24EM LDy, 2000 mg/kg bw (#20. [T o5 EIY)
QEHEMN NOAEL 50 mg/kg bw/ B (IR, B, FFHE. B, 10
fig. BRfE. U NEileE (O, T R))
(CNE=3:Eid BMD BMDL
(mg/kg bw/d) (mg/kg bw/d)
i RHE. #E0E | 0.50-0.63 0.26-0.51
-JECFA IE. iDEZEE I RRA2 L. BMDLO.3-0.5mg/kg bw
ZER(IIR),
EMIRLTESAELNHSIMELNLEL (JARC: 2B)
(FBH)
HEE
(OB ERE
MDPTDI/PTWI/PTMI L
L
@PTDI/PTWI/PTMI DR HL L

Q)2 SHBIE(ARMD)

a1

(WEE—BHERE

15 ng/kg bw/ B (B &M 50D —ZEEEREE)
80 ng/kg bw/B (BB U TILa—ILERE NS D FIEE
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QHETEARZE

GEMS/Food T—AR—ZXADNEBMDEEELFLEED
EENTES T LYETE (JECFA/64/SC)

8 | MOE(Margin of exposure) FEHNAMEIZEIT S BMDL(A X (fififa. [REXE
$2)0.3mg/kg bw/B) EHEE—HIERENOEH
- —ARAOEEREE: 20,000
-SEEEE: 3,800
(JECFA/64/SC)

GEESMLDEREIXMELZL, 7ILa—ILERHEEOIFILA—N
AMPDERBHET RELER,

9 |FAR-MIT-FEIZKIZE BR. PO ITFILA— /A MRIEEE OKFS TV
ItEM. RE. RV ZOMNAILANZILIEEYE)
DEEENBRF . BiE. BE) DFZETER

10 | NS —RITBLINBAHEMED

HOLEEY/ BRDEERERE
(DRE/ BEHDIE 7 LA— Lk (B RBERET—SIEF+5)
QERDEFEERE o

11 | SBERHIE-YRVIER A E ¥, B, BEPEREDSIENBOEZRDFZELTLE
ER4) 25 O HIN 6|

12 | VRO EEEZEDDALETHAELT | BRBEIZDWTIZEFRTA JECFA ANT—RZFIRELTLY

WBT—4%% BN, FOMDO T ILa—IILERE DT —2IEEL,

13 ﬁ%%wﬁﬂlb"iﬁﬁ ;ﬁ%%@%ﬁ’b'i{glﬂ

14 | ZDfth
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BRRL2ICET SR TOT7M4 L — bk (REIEA)

(ie=HHE)
B (E$A) : L1 8E3A8H
5 B A =
NF—ROEHHI% S R RS RS
EAEE 20O RIEEBEE
MERN L
(25t -TUR—Y
2004 1 B 1 AMSERDTRTOEBRICOWNT, H
IEHRDLSUREFBOEREE 2%FETET HHIBEEE
E
KE

2006 £ 1 AN IBRDLS U RIBIFBEEDRTE
2B, Tz, FSURBEBHBROEREE—BHAYD
BIRIILFT—ERED 19RFETHES58E
hF5

—ER D h/NELEEERLT, [RAIELT 2005 & 12 A
12 BNLDERERS DRREFILD DTS REEIAEL
HRTFAR
B

2006 2 A9 H. SR 1 FELURADBERBRDINS R
IEHEBORTEBILIZODVTRETT EEHRK,

-BE . RXERSLVEMHEEFIHICEAYT S WHO/FAO &
BEMREEX. FSURBIHEBHN SO I RI)LX—ERR
BEE1W%RFBETRELEHE

‘Codex EERIZHEWT, MU REBIIEED EEZNRETS
hThsd,

NF—LEHEREIhBESIZHS
-4z

TEaFNRE BRI KR ARMLTRET HI—H o HIZXK
KD ABELIREBNSVRBINGEHETHEEZREL
T=o

bS5 REBRRERIL

AOLDL AL RTA—)L(EEFaLATO—/L)F#EMSE,
HDL AL RATA—IL(EEILRATA—IL)ERELEES,
QEEFILATA—ILOEMEEEILATA—ILDRE

DHEDBREDFRELEDHBBERERDY.

FRREQHEE ) L
BIEFE

(DRIR, 5377, RHRURE |
@BEBE L
@RMBIE L
@RMBE AL
GES
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(D FEIRE

OPTDI/PTWI/PTMI

L
@PTDI/PTWI/PTMI DR HL 7L
QR MSRIE(ARD)
7 | REFTE
(Wt E—HERE
—B &Y | MU RIERREEMNSD
EIWE (g) | IRILF—DHRIER
IRILF—IZHDD
& (%)
HAR (1) 1.56 0.7
KE(0FLUL |58 2.6
F1y)
EU(BM4EY) 1.2~6.7 0.5~2.1
(M) 1.7~4.1 0.8~1.9
(QO#ETE A E AL
8 | MOE(Margin of exposure)
9 |AE-MMI-REICKIHE I—HI0La— b= T EEET DRI, EIAHEIZK
RLEARMLT, LB IARE D —ER % EaFNREARRIZZE 1L
. BEfglk (L) S EHEELIC. BBIEREREFEH
5, COKFRHRMDKEE. BAFOAEHEED TN, bSO RAE
BREE S HE R
10 | NH—RIZHBEZEINSAHEMED
HEEREY/ BRODEERERE
QERNDOEFEERE <—H1)>:166,045 b
T7IRATL YK 80,842 b
2 3—h=2%:205,966 ko
(FERL 17 EE)
11 | FBEHIE - RV A & L
12|\ VAVEBRERDOETRELT | e ppesr . O ERERE. ENOERE. B
WBTF—4% * - - *
18| HREORD- 2 EREOBIDIEEL
14 | ZDih O BWMKES

NSUREREBERO/OOTON/—ILOERE(ZET
BRABWRE(H17T~ YRHEER)
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PFOA/ /\—2)LA QX952
PFOS./ /N\—2)LAOA S22 XL

2 | BREE. ZTOMDIVRIVEEEE
(MWERN AL
)5 7L
3 | N\Y—=FAEEEINDLSITHS | - KERBREFEPAIL., AEBEREICELERINTL
-#245 5T DHEDBRICHFIELTHEASATLNS/N—T
WAOFIZUBOERDBEE)RIIZDNT, FFEE
TIEHINBENHHIELTHERIRBHEERLAEEZNE
(2003F4HEHH)
4 | BEEROMRESEN) L
5 | HMEEHE
(DIRIR., 572, HEE R UK 3 L
QaMEN L
QmEAEH L
@DEHSHM L
6 | THR=
(WHFRERE
MDPTDI/PTWI/PTMI L
@PTDI/PTWI/PTMI MR #L L
QR MSRIE(ARD)
7 | REFEE
(WHEE—HEDR=E L
Q¥EEAZE L
8 | MOE(Margin of exposure)
9 | AT -RAEICKIEE ABIDRBZBOREMN. KR, Kb, BROEEYS. &
MEBHOWLWTIAD, HANFIINLDERIZEEDHIZ
DWTIXIREAEA
10 | NH—RITHEEINSAHEMED

HOIREY/ BRODEERRE

195




(WREY/ BRDELHE

L
QERNDEEELE L
11| FBRML-VRVERTE L
12| VATRBEROLLTARLT | mmpmame. ENOBRE. £REH, S
WBT—4% '““ S .
13 HEBORL- 25 HEEOBIDIHEL
14 | £ RERERET (EPA)

-KERERETEPAIIEFRIEDOLELETRELT .
B R R D/N—D)LAAF 2 EE(PFOA)E 2010 £
FETIZ 95%HIEL . 2015 FXTICRBIREHRT52L%
BHIETHZERTOTSLEHRRE
WEAFAREGERIE. TAVODERD PFOA [Z3E
BEIEOLARILTRELTLSNELNAENIEEZTRLT
WBD, ARDEDESIZRELTWVDIOMNRET H2E
([FTELLY,

CDIEEYEEREHLVILFERALTLSTIVRILEY
BLERELNZ, IBIER O PFOA DBMBNAELRREMN
BETHINELNGNIE, ChoDEERENSDEE
M ISERTLUNDBENHINELNGINIESE
MNREIN TS,

EHESHMEEYMEDO BN EMNEFELERDO—D
MNELNAL, LML, ARDREBREMN. KKF. K
. ROHBEYS . BURHOENLZOL., HDHULIED
NSDEEHEOMNZ DN TIZIREFBH

R VEF R #f 35 Fr(BfR)
BREBMEI—Ts2T T HEMME - BKIEIEEMED
IN—I)0LF0ieEWiE. Z)LA0570v—7)La—)L
(FTOH)Z&EATWSEENH S, FTOH (X, BRIZFET
L. ZNENLTRRAIZAD LD HD, BIMERTIE.
KNTEFD—ER (K 1%) A/ S—D LA DA o2 BEIZ T i
N5, EFSA X, PFOA OFIMEBRTOEERULELD
MATHORWEFHAICE OE, PFOA ZIEFICHEHMIC
S

156






