BRRLICEATHURITAT7M4IL — + (RE=RA)

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

EEE. ZOMDIVRAVEEEE

(WEMR

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

(25t

N —RAEREESNBKSIZHS
=134

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

FREEOHREERN)

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

#5%: <0.015 ~ 1.87 uglg

+vY: 138 ~ 23 ug/g

A: <0.015 ~ 0.09 ug/g

43, FLE R <0.015 ~ 0.23 ug/g

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

BT

(DIRUR., 5370 HEH R UMK

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

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

QEHSEM

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

MEaE

(W FERE

MDPTDI/PTWI/PTMI

@PTDI/PTWI/PTMI MR #lL

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

56




BRRLICEATHURITAT7M4IL — + (RE=RA)

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

I H

D]

A =

NY—FDRF 54

BIERELIE

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

HELRFY/ BEDEERE

(DEEY/ BRDiEE

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

o7




KEKGE  KDFBRENRON TS (FAUH)

QERNDEERERE

11

BRI RAVIERA L

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

FRKEEMNFLINBZEIZKYBRFLENEETLENS
BBRAMLN TS
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BRRLICEATHURITAT7M4IL — + (RE=RA)

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

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

EEE. ZOMDIVRVEEREE

(MWER

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

“ZOMBEA XA R UHEHKIZE T 53R%

*TEQ &l%?

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

(25t

(EU)

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

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

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

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

NF—FHERIND KIS
-4z

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

de &5
R XRo

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

F1-. 1995 £, HE— B EREORFAIIBEIANLRELE
8

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

DHmEER)

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

* H16 FEFEH R GRILITECE N ESARRERT)

-5k

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

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

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

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

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

FIEHE
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(DIRUR., 5370 HEH R UMK

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

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

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

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

Q==

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

Q=

(ORHISMN

(FAH M)

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

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

(5581 NIZTRLTRERINAEDLHD)

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

SERTRE—Cav R THI LS TS,

(ZDih)

- THTYILORETIE. BEWIC4EREBS L. HE5ERAKE 10
FEDERIZEWNT 0.15ng/kg/ B TFERNEEDHERLEBEEMN
ECEmMLI-EDHE,

- Ty MIBITEEYRBEEES (CYPIAL DFEEM Ing/kg DIREE
TRHLATEY., T, TIAFBICEVTIIEFEDEZEN
1.5ng/kg TRHHN TS,

OB X(ZENTYOLT Y 2 40nglkg DIREETERH LA T
%,

[TES=

(D EFERE

OPTDI/PTWI/PTMI

(BA)
4 pg/keg-AE(TDD (1999 £ 6 A)

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

@PTDI/PTWI/PTMI DR #L

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

Q)2 SREIEARD)

7 | REELM EEFEBENBEENFILTAIVRREAT(ZLYERRBHREDOE
BEETHT.
T —HERS R A TN RERE(EE S B E)
R 16 £E1.41+0.66 pgTEQ/kg=bw/H
SHLANFEMNSHI 80%
QOHEAE =BT ATIRRET 1
BEKEEH-E2BRE 14 BIZHT. EREXEREIZLIER
EREICEIE NFEEHISBEREEAL. DEICSCTHRAEL
. BRECLIIEEMEZOLNETVERI AHYDEY
B BEEREXEHET S50
8 | MOE(Margin of exposure) .
9 | AT -SHIBICKARE FAFF L BOR/EELTIRIIZET I ANEORE X
EAELERNHIH . MIFEBREICEITIMBAIZKDHHEIEA
LY,
10 | NHY—RITBEEINDATREHEM
HEREY/ BRDEERRE
=] =] *
QERDEEERE _
1| BB - RVERA E (CCFAC)
BREVGAHEDOFTAAX U BIEBEO-HDOITHRE
"Proposed Draft Code of Practice for the Prevention and Reduction
of Dioxin and Dioxin-like Contamination in Foods and Feeds"
(Step3) #iREtdh
(BX)
HAAA X VERREREEE
FAX X HEICETIEERDERET NEELE (TDL K&, K
BRUVITEDREREE)DHREDES. HEEH R R UHBEHKIZE
T 5. BEYREAFICRDIEVCA - FEHIREDNIBE, 5
TIEICHRABELENRE,
TEEVMOLERTERICET AR (FER 134 4 ARE)
BEXTERMREGISEHEVERBRAOBINERE . BFs A
MEELE,
Fi- BEHEARBENHFISA TOELVMNE O BREWIFRENF(CD
LVTH 800 EULE TS AZMBTE REHOMBEELEZRA
BEEZLDHRAFTHAENLE,
I -5 ‘ S AN
12 JXZE ELEHHLETRRLT NYITSURDRENDNBEREDT—ANBE,
Wb T—42%
13 [ SHBZOREL -2 —BOEEEILUTEES.

FAFTF O UENFRISRVERERFONT—FTHHI L,

HICANBICEOESBIERLTEREICT(F X UEES
ATLWSRMTHD.

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

Z D

FAX XD RHMERER G & (FRL 11 F3 AF(FF U3 HKBR
BRIRBRE)ICEVT. BMKEE L. BRIEY. ANEFOEE
BIETEHIELEENTNS,

63




64



BRRLICEATHURITAT7M4IL — + (RE=RA)

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

I H

D]

A =

NF—RDE T 54

R)JOECTI=/)LT—FJL(PBDE)

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

EEE, ZOMDIVRVEEIGE

(WERN

7L

(2)i 5t

KR E A Tl PBDE QFEAMBHISh TS

N —RAEREESNEESIZHS
1-ix48

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

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

LI RERE-ORERICHRESINTES LAY,

BRREOHREERN)

7L

B

(DR, 7370, HEH R UK

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

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

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

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

navh),

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

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

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

BE(FLELGE)CHAFILDRENTONTILNS,
"BROLDRENEFDRBREEICHOIEENED
BETHANIFLTETHD.

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

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

I H

A =

NF—RDE T Fl%

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

HEEE, ZOMDIVRVEEGE

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

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

MIFEE 2ug/ke

RIMNITFHEE —IMTULI=KEE 8ug/kg

BEEANHEETDOIERIEE. TYYRURZIATIL—Y
2ug/kg

FTIUIRUPRESATIL—Y bug/kg

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

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

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

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

NH—RHGERSNDKSITHS
=134

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

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

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

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

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

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

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

3. END&IA ST DT IS M DFAE

SEIBRICH TP T2 EMSEBALI-FIDFLEE
HEREOHER

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

i B(11#k{£K)0.001~0.08 1 g/kg

E)RHBERIE. 0.001 1 g/ke

B

(DR, 7370, HEH R U

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

HWELEYMDZE (X, ILRIZETISEF UM, Mg ELVHE
HEnd,

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

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

O H

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

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

QansEH

BOEBICKOABRER (AL mg/kelKE) TRIDI-LD,,
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DRAFT CODE OF PRACTICE FOR THE PREVENTIQN AND REDUCTION OF MYCOTOXIN
CONTAMINATION IN CEREALS, INCLUDING ANNEXES ON
OCHRATOXIN A, ZEARALENONE, FUMONISINS AND TRICOTHECENES

[
(AT STEP 8 OF THE PROCEDURE)

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

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

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

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

PLANTING

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

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

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

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

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

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

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

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

12.  Minimize mechanical damage to plants during cuitivation.

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

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

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

HARVEST

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

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

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

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

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

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

STORAGE

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

23. Make sure that the storage facilities include dry, well-vented structures that provide protection from
rain, drainage of ground water, protectlon from entry of rodents and birds, and minimum temperature
fluctuations.

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 simildr mistakes in the future.

TRANSPORT FROM STORAGE

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

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

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

II. A COMPLEMENTARY MANAGEMENT SYSTEMfTO CONSIDER IN THE FUTURE

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

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

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

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

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

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

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

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

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

PREVENTION AND REDUCTION QF CONTAMINATION
BY ZEARALENONE IN CEREAL GRAINS

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

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

PLANTING

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

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

HARVEST

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

PROCESSING

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

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

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

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

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

PLANTING

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

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

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

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

STORAGE

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

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

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

8.  Referto paragraphs 35-40 in the General Code concerning HACCP,
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ANNEX 3
PREVENTION AND REDUCTION OF CONTAMINATION BY OCHRATOXIN A IN CEREALS

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

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

PLANTING

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

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

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

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

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

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

TRANSPORT

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

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

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

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

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

PLANTING

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

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

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

5. Refer to paragraph 4 in Annex 1.

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

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

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

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

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

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

11. Refer to paragraphs 35-40 in the General Code of Practice.
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BRRLICEATHURITAT7M4IL — + (RE=RA)

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

I H

2 =

NF—RDE T B4

—/\L/—JL(NIV)
(FEEHE: Fusarium |& (F. crookwellence. F. poae.
F. culmorum. F. graminearum etc.))

E#EE, ZOMDIVRIVEEIFE

(WERN

RESNTULVELY,

()i

BRESNTULVELY,

NF—FHEREINDESIZH-
-#%4&

NIV ZEL M) aTEVEOHNVE(C-12,13 [CIRFY
R.COICZTEREEZE T HARIEBEEZFE OD—#HNDL
D)ZEBFLENREREEZEZONDAANDEEHE (B
B)DHME, BN1987 &, AV RDHIEI— )L ASE

FRREOHREER)

1. EEZEONVERRAEOKR(FR14~165FE)

INE
FRE e EERFU | =SE T{E
AR R FDEH (mg/kg) (mg/kg)
H14 199 69 0.64 0.059
H15 213 69 0.55 0.040
H16 226 108 0.55 0.033
— RE
H14 50 28 1.2 0.16
H15 54 31 0.95 0.13
H16 56 42 1.2 0.20
1) FERHR:0.05mg/kg(H14,15), 0.024mg/ke(H16)
E2) FHEFE=RARFEE0IELTHEE,
2. FHRUEHERFONIVEE
(FER14~165FE)
ey = | EERFRU| HXIE T H{E
BEE | BRREC T orw | (mgke) | (me/ke)
E5EACL 72 9 3.19 0.05
<40 21 6 4.5 0.24
INE 33 4 0.67 0.02
x=E 103 15 0.40 0.02
1% 40 7 0.13 0.02
ZAE 6 0 - —
ATE 50 3 0.20 0.01
ER S 150 42 0.10 0.01

) () RERBHRERR T — 2% EITER,

E2) BT, B ALZLD,
3¥3) 2RI, 0.01XIX0.1mg/ke,
EA) EMEFEERAKFEE0ILLTHEE,

B

(DIRUR., 5370 HEH R UMK

AEY DERG HYINE M DIRURE A AY, IR EE (TR
(TR EA)  RIRFARICRBISN T, ERICHEMR (S
yh Q) L. TAD5E . HEREREORERMDE
mTIEFRB NG,

QansE"

LD50=19.5mg/kg bw (¥ X #0)
THI MR HIEEDF M

QA=

2

BEEERUVMAERMEDREYD. RESE. MiKEE (T
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DA, #A)

@DERIASEM EBEERUVHKEENORL. FEENDHEL . FRMBkEK
PEmEHEOFED (X, ££0O)
6 | TIBE=
(O BERE
MDPTDI/PTWI/PTMI Temporary-TDI=0-0.7pg/kg bw/day[SCF(EU) (2000
)]
@PTDI/PTWI/PTMI MR #L Y OADRPEEHHR FRRV2EFER) ICHBITAE
FI B O A mEKE A 2B 9 % LOAEL=0.7mg/kg bw/day
()RS BRIE(ARMD) _
7 | RETME
(DiftZE— HIEME JERR -0.05-0.00ug ke bw/day (B AND (O P ERE)
(QDHEERZE _
8 | MOE(Margin of exposure) _
9 |AE-IT-REICKEHEE _
10 | N —FIZBLINSATREMED
HEEEY/ BRDEERRE
MEEW/ BRDiESE 2¥E L NZ 8L,
QERN DA EREE TRHRI6FEEFEDINES
=75 EfTmETE | UNFEE
(ha) (1)
7K FE 1,697,000 | 8,721,000
INE 212,600 | 860,300
—&KE 37,200 | 131,900
RERE 17,600 51,200
BE 5,060 15,500

11

BRI RVERT E

DON FLRIHRICULT O BB A ENFHEZEZON
60

(IZ15EFE)

FROWRENIEMRIE EHIENRDMRIEITEL) DIEX
7. REFIREEMHEBENMEORA. B,
FEXOBEIERAE. ZH. HEEE, . fiEYZRED
PREITEAHF,

(FLARER BB RE)

URFER (RO TIRTE DK T TR IR, LLERRIEICK
DERHMDIRE,

HBE. YOI UVEFLOMGIERERICEET 51TE
WE (A ISP VA ETSL/V TEZVVURURN)O
TEUBIZET 518FEET) 1H2003F(ZF 26[E0—
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TYIAMETHRRSN TN S,

12 | YROBEBEZEDSHLETERELT | EET—2DFRE,

WAT—4% EU® Science Committee on Food THEMEELEMN TN TLY
M, JECFATOEHE FITH N TLVELY,
EROHENPRREDRENELLIEHET TOELER
1=,

18 | ARBOBIL 28 —RAIAUBITH T B EREOBLHEL,
14 | ZDfth EE5FEE T, EREYWERWN-Z/\L/—ILDOEH

EEREEEFPTHD, (FH16~18%F)
Ft-. EMKEATIENIVIZE2EHEHIERAIZET S
MEEERLTLNS, CER178E~)

87




88



BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
6B (B AH) : FRE1843HA16H
H H A =B
NYF—RFDEFE F4 FTOSFI VA

(EEX TR : Penicillium & (P. verrucosum etc.) . Aspergillus
J& (A. ochraseus . A. carbonarius. A, niger etc.))

E#EE, ZOMDIVRIVEEIFE

(WERN

RESNTULVELY,

©3F 28

EU:

RMIFFE (KRUVZIEEED) Sug/ke
BEMIS(ABEERUNOMEED) Sug/ke
FLAESFELLIRIGIOY). -V, HERIELLIF
2 N471)) 10ug/ke

At -7-NRUS/NREITOFRIEMIE S 0.50ug/ke
EEAEMGFIZHRMIT) 050pg/ke

NF—FHEREIND KIS
=124

1960 FKIC. A7 IVHDFEM D EESNT-R. BFED
FYERTHERUVBEBADSHEIERINDIELL
2. kR THTEADEREL/N\ILHVERICSITHERD
BRUNILAVEX) EOBRAFEHON TN,

FREEOHREERN)

1. BRHPOAISFIVARE

o e s | EERR | BRAE THiE | EERR
ke BHAR |t omm| (weke | (ue/ke) | (ue/ke)
F—k=—)L 20 10 0.18 0.05 0.05
L—Rv 11 10 12.5 1.57 0.04
24> 10 8 0.72 0.205 0.004
INER 50 24 0.5 0.1 0.1
IMAE 10 7 1.6 0.7 0.1
E—JL 20 12 0.05 0.11 0.01
I—E—F (&) 11 2 0.8 0.1 0.1
I—E—% (JERD) 9 3 0.3 0.1 0.1
* 50 0 - - 0.1
Ears 10 6 1.8 0.3 0.1
AN EEFBET—ELEIER.
E2) ALE-B R, BE. A BE-GALTHOLOLAHS.
ES) EHERFEERARBE0IELTHEE,
2. AR EUVEHEHNTDOF IS VAEE
(ER14~164EE)
[—R=I ~ =
" Sy EERAL| =KIE THiE
i MR " s | (ueke) | (ue/ke)
&AL 8 0 — —
<40 13 0 — —
INE 26 3 8 1
N 126 5 79 1
4% 45 4 15 1
ZAE 9 2 33 7
ATE 17 1 1 A
BlE SR 22 1 2 <

1) () BEFEMRER T —4ELEITER.

E2) FEHEIE. HaEmALIZLO,
ES)EERFLLEIX, 1XIE5 ug/keo
FEA) EWEFEERARBEE0IELTEE,

B

(DR, 5390, BEH R O

BIEENDELMICRINE., EICERIZH M. KEY
T, EEOENA VT o, ETILTIUOMR
POERDFIHEET A, BT DFEH LB HE
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[ZEOTKRECEL S (EF 840h, ¥R 24~3%h ), 44
FEFOUARITa LT ERURFBIZHER,

QaMEN LD50=0.2mg/kg bw (A X, #&0)
ZLDfEFTOHMAS, BRE. K. FrigEcomiz. BiE
BRUYRBRDIRIE. B SE
QVEHIE THEEOERRIMOET(J4. £0)
MRS SYRTHENAENBREININ, BEEELRET LY
1L ERETR S, £1-. DNAVLEBAADETERMY
. YA TEHERINTLS, W hiEREEIES
(22 TLVELY,
6 | MEE
(M FERE
@PTDI/PTWI/PTMI PTWI=100 ng/kg bw/wk[JECFA (20014E)]
@PTDI/PTWI/PTMI D4R #L Syb(#R) DERBEHHARICH T REN (BEAED
BRAE-J=) [Z{% 5 NOEL=21pg/kg bw/day
()2 HSHRBE(ARD) _
7 | RETME
(WHEE—BERE 45ng/kg bw/wk (A—Ow/\BIEAFE LT EICL NEFE
¥LT-1E)
5%
FREE. JAV . TR YT 1—R, a—t—HE:
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RSATL—Y E—=IL . FH. IV, 207 . RE.EH
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BEOFEEE B ¥ X 1.5ng/kg bw/wk F2hH8, 1B KEF
fliEtiz->TLNS,
92mg/kg bw/wk (95 /S\—t2 21 L)
HAEfEZ 5 XIE 20ug/kg bw/day [CERFELTH. 95 /8 —F
DRI DEEEDREITMIEE <84 & 92mg/kg bw/wk
LIEY RELE(TL,
(QHEFEFE TV RDEMENEN T —IEAVTHEERRNVFE
T N-tVMIDEEZEDENEEHTE, (I—Ov/E
NDEEFTDERE)
8 | MOE(Margin of exposure) .
9 | AR -RBICKDHEE BEOHEMIETELL, STEFICES (2RI TIE
BWELELY) , BB R E T, 100°CT/NEF DA
ISRFDUANE T HEERIE. 2.3h(wet) BT 12h(dry),
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B, INRBFETIXIFEAERBDLEWN, O—E—DEH
T/ TRETIEH 90%F D, 1SR TFE TIEXHR K T 90%FE
10 | Y —RIZHBEINSTTREMED

HIREY/ BROEERRE
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(WEREY/ BRDIEE

SERVZDOE S
FRAICKARSEERE DGO, 3—E—(F), KES
(B FLARES. 740 E—ILELFRDOAREMEM

Hdo

QERNDEERERE

THRIFEEFEDINES

B ERE | INE=E
=iz (ha) ®
7KFE 1,697,000 | 8,721,000
INE 212,600 | 860,300
—E&KE 37,200 | 131,900
REXRE 17,600 51,200
B7E 5,060 15,500
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FTOSLXDVADEET. EERDOER. (YD,
HIBEEICKOTERLEIEND, EEREICELSIZF
EFHIERDDE,

(A. ochraceus)
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HETE. CAFTBLAD RELAF VSN UAEEDR
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VANEETEDT, RAFEN DR MEIE., W IETETRE.
BEEANNEE,

(A. carbonarius B A. niger)

TEFOREDEEGITEE BERSHONUIBATS)
(P. verrucosum)

TR R UVEYGETE. FTREBRYOLER T RUE
REEDOER

BHE.TBEYMONMEFTLEOMIERWMERICET 51T
REB(FISRF VA ETSL/V . TEZD VRO
TEUHEICET AFERESL) 1A 2003FIZFE26EI—
TP RBETEHRIREIN TS,
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= BB B SR ENRURRDBRRE
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14| 20t BHKEERUELSHETE. BENRUBRTRO
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BRRLICEATHURITAT7M4IL — + (RE=RA)

(e E)
6B (EHA) : FRR1843HA10H
H H A =B
NF—FDRFF4 AWM

(EEXEE : Penicillium [& (P. expansumm. P. patulum
etc.) . Aspergillus J& (A.clavatus etc.))

E#EE, ZOMDIVRIVEEIFE

(DER B B S - RS AR - 0.050ppm (Y A =R )
(25 A—F bR 500 ke (YA B R UMD B DY A

FiEH)

NHF—RAEREESNEESITHS
-2

LU MEMELLTIESA T, FEEAEC
EMVHIEA,

FHRIE AEICHEBELT. YASYV 1-20ERENBHT
ZLCEhn, FHOBEREOHRMLEE,

BRREOHEERN)

VACRADIN\YVELEERBEOHRE
(Epk14~164FFE)

- sy e | EERALL| RKIE | FHIE
FE AEHR AU R LR | (mg/kg) | (mg/ke)

H14 [HERYATY 1-2 130 2 0.026 0.0004
FEHREMHER T 25 1 0.055 0.002
H15 [ERERFAERT 142 6 0.023 0.0006
SNEERFART 74 6 0.015 0.001
H16 [EINERFART 240 38 0.037 0.002

E1) EEMRR:0.020me/kg(H14), 0.010mg/keg(H15,16)
E2) EHEEEERARFBEE0IELTER,

HIETFE

(DR, 7370, HEH R R

FRMER K U MK E O Ras BER. B, M. AFR) (253
I oM, KABS (L 245 LANICE R U RIS HE#,

QansEH

LD50=17 mg/kg bw (™ X ##0)
EEEDOFRM, Hiln, EESE

A= EHERVAREEMEOING . BEHEEES. + 2155
DI (Zvk, ##0)

HESH AREEMIMH (Svk, £0)

MAE

(M RERE

DPTDI/PTWI/PTMI PTDI=0.4 pg/kg bw/day (=0.1mg/kg bw/day X 3[E] <7

H)[JECFA(19954)]
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SybDEEEEERPIENE - BHAAVMEHEHER (2FERM)
[ZET5F ADEENFIZBE S S NOEL=43 pg/ke
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Q)RS HEE(ARMD)

R EEAT

(WiEE—BERE

0.2 pg/kg bw/day (-F1£) . 0.1 pg/kg bw/day (KX A)
(RXHETEENRS)
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(QHEETTE

MOE(Margin of exposure)
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APPENDIX IX

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

(AT STEP 8 OF THE PROCEDURE)
INTRODUCTION |

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(2) fruit for the fresh market | |

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

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

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

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

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

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

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

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

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

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

PACKAGING AND FINAL PROCESSING OF JUICE

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

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

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

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

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

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

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

56. Further checks should be camed out on the packaged product to ensure that no deterioration has taken
place during the packaging stage.
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Table 1: Recommended temperatures for storage of apples in air
Variety Temperature Variety Temperature
°C °F ' °C °F
BRAMLEY 3.0-4.0 37-39 | IDARED 3.5- 38-39
‘ ' 4.0
COX'S ORANGE 3.0-3.5 37-38 | JONAGOLD 0.0- 32-33
PIPPIN 0.5
DISCOVERY 1.5-2.0 35-36 | RED DELICIOUS 00-1.0 32-34
EGREMONT 3.0- 37-38 | SPARTAN 0.0 - 32-33
3.5 0.5 ;
GOLDEN DELICIOUS 1.5-2.0 35-36 | WORCESTER 0.0 - 32-34
1.0
CRISPIN 1.5-2.0 35-36
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