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A1 —

BRPOT IS XV UDORDBRBORTEICZRLIBEEZERE

1. 8 #&

HEAEICBNTIE, BR46 FICEMFEERESFOERIZEY . AP,
LT 7T FEFVUERBLUIRGRVWIELENY  BE,. 77T by
B, & #& Lﬁ_ﬁnni BEELEFELRE2E AE - AEWEE2ESLEMLD
e ORIL) | ﬁ?é%@thfﬁﬁéhfw

—J. @5%”5’] 3. 2—F v s AEBEAIBNT. @%'Jﬁnu@f"*777}\
X (777 h*%¥> B B, G KD GZUDE\%) \ZHR D HEER E DB X 2
HY. ZnEZT, BBEICEW TS Y 16 FE» O BEA SR F R ESE

WWEVERFOT 77 FF U OFBERERBFEIC OV THEMESITONTE
713: ATH 5D,

INHDREEREZ THEDZIBWTEE LR, o—F v 7 AHK
ERERICEIRAER OROEIZOWTRT 77 X U OHMEMEDOR T i
HTHEORHmIELNIZI Enb, ME 9 A, EAFEBENORMETEE
BRIZHLERTORT 77 bF L AR RMEREETMAZ KB L., K
3 A, FOFFMOBEMBMINTZEZATHY, ZhaxziT T, 4.
BEABEBE»CEE - fEEFKESICH L, BRGFOT 7T FFR A
A R ER I DV TERRI N e STz,

2. P75 XL U0DME

T 7T N, Aspergillus flavus. A. parasiticus. A nomiusZFDPFE
ETHENNETHY (A flavusiIT 77 bx 3 B Kk U'B, % 4. parasiticus
KON A nomiusiI7 77 hF 2B, By G RONG, HEAT S,

T 77 FE T UOFERMEICOWT, IARC (BB AAFFEREE) 117 v—7"1 (A
WX L TRBAMETRT) B L TS,

F7-. 1997 4£0 JECFA (FAO/WHO & RIEMAMHEMERE) TORDIC
W, FREREI R ESNT, EBRIXGHEAICER TR E] ui“(ﬂf&@iéﬂ
HRE) LaARERTWDS

3. BmEESEE
i E A CERR 15 FERE 48 5) H24 455 1 HE | BoREICH
S& . FE204E 9 A 3 BT EA S EE R AELE 0903001 B2 L 0 EAT #

V46 4E3I B 16 BFTEBEESE 1288 777 FF L onmBHEEN-ARIT. BSREAEEE4LEL2E
FRE6LE2E) IWERTALOLELTERVED,



KEL D RREAEBAEEE D T ERERDEARLNDBRT 75 k%o
WCRDBESBEZETFMIZH LT, UTFTDE BT 7T b 0L
Y= 2 Ry QAT

777 F& LB, (AFBl) DBEHEMICHOWTIX., invitro R in vivo
EDICLHEHLRBRAERINTIY, ZTOIFE A LITBWTHEEORFK R
BonTn3,

EBAEIZONTIL, 1BEALOBYRBIZBW TIFESENBRE CHY .
%ﬂ@ﬁ#%%§< g LT,

FHEENAFMEICONTIE, EREBMICBWTER T A — 2 —DRE
M, BB ERRD LT, . :

ANZBITFDBEFEFREDIT L A ST VT AFB] 282 & FFfaRE X OB N
BRI T3, TNoOREIZT 75 MLV DORBENRLL . o,
HBV DREBRNEVHIR CEM SN TEY ., BV ELITY R/ KFTH B -
ERTRBEIN TV

Mmu%@777F%//;ome 777%%//GTiLhmﬁ
KOEBAMBRBO O, 777 hFT U BRI GICET 27— % ITR
bBILTW3
'IMCTi Q%ﬂfibé?77b%//EA%itb’ﬁbf%m
HRNHIME (FA—TF1) EHELTWS

Lﬁ@;k#%(%777F%//i@mﬁﬁﬁﬁﬁfékﬂ%éhé
EBAPETHY . BBV AZICEZHEREEITH 5 & HIET S i,
—J7. ERPAEEBICE L TIE, I 2RETH OO EEMEMICE BT
X DML ERBAMLIREL Lis DT 25K 5 = b 13RSk &
ENTz, BBV ZAZIZONTIE, ADEFEFEORKREN DL, AE 1ke b
720 1 ng/ BORARTAEEIZHZY AFBL IR O RE LI OITIEE N 4E U
DY A7 & LT, HBsAg BB Tix 0.3 A/10 5 A/ (REeEM OHE 0. 05
~0.5 N/10 5 AN/4E) . HBsAg FatEE Tl 0.01 A/10 HFA/E (RREEMD
#iA 0.002~0.03 A/10 HFAN/5E) &7 o7,

4. BARIZBTEIRENLDT IS XL UREBRR

(1) {FYERER O BREHE
VR 16~18 fEEE DR A F BB LRI L ATE DK R, BRAEICHET
HEMPORT 7T Fx T DIELERE R R EHEEH iU\_Fo) EBYVTH

D 7;0

. [ — -

a— ——

el EFe R ET T

-



<Rk 16~18 4E ERNHRBERLDT 75 N v OFEREEFELR >

BRREDOFEHRRE &) (ug/ke)™

b
g A Hm H17 | HI8 o | K R
EE | gE | g | G T77V4s B, | 7771490 B, | 777000 G, | 777077 G, | #8T77h40y
T 60 60 30 150 1 4.88 0.31 20.9 1. 90 28.0
Faav—p @Mb 0.27 0.13 0.13 0.1 0.33
Fad- ST B 40 24 64 34 (0. 1~0.88) | (0. 1~0.18) | (0.1~0. 33) 0.1) (0.1~0.21)
v* AbFE 5 5 1 0. 38 — — - 0.38
. 2.45 0.38 0.16 o 2.77
R A 17 17 6 (0.29~9.0) | (0.1~0.58) | (0. 1~0. 30) (0.31~9.71)
A 0.53 0.17 . _ 0.61
TR 12 10 6 28 2 (0.24~0.81)| (0.173) (0. 238~0. 987)
" 0. 36 . 0.2 - 0. 44
R 22l |5 | o (0. 2) . 1~1. 0)
0.33 0.13 0. 11 . 0. 40
237 11 11 8 (0. 17~0.60) | (0.1~0.15) | (0. 1~0.11) (0. 17~0. 85)
e A 0.86 0.25 0.37 0.2 1.18
=T 21 20 21 62 21| (0.1~2.59) [ (0.1~0.52) | (0.1~0.81) | (0. 12~0. 46) (0.1~3.92)
7-®v b (B 04 o4 6 0.37 0.14 0.1 . 0.43
MERETD (0. 1~0.89) | (0.1~0.17) | (0.1~0.12) (0. 1~1. 06)
a7y 10 10 10 30 2 0.2 — — — 0.21
halh=F: 10 10 10 30 0
¥ 53 30 10 93 0
F 97 3y 10 10 10 30 0
SET 20 10 30 0
=y 77 20 15 15 50 0
AV gtoay 10 10 0
A= ha—y*2 50 30 10 90 0
el 39 20 25 84 0
B AN 21 21 0
b - 20 20 0
HLIRATY ) 5 5 0
HALAER 10 10 0

1 EEMBA 0. 1pg/kg (E—1DF0.005u g/kg)
*2  EEE. AEASEOMT &




FREEREORER. 777 b2 roilian-o, %itE, F3 o
L—h, BEXEFF FELE, T, FEE. aa7, v—F oy
—., T—EYRRQRa—r7Y)yyon 11 ATHY ., kM., k. Ko7
-V HBL, a—r 7= ELvEnal, Af—ha—r FiI,
FARDERE—LD 10 B BIZOWTIARARETH -T2, FT-.

O RELEREDI B IXEHETT 7T hFL U B 2 9ug/kg 3 EAT
Wie b OLSMT, BREBE CTH -7,

@ 3 EMORELMFTICT 77 bF U3t & Bt yE Y
ElX, WTFhoRA#ED lug/ke #BIRho T,

@ a—rr7VwY YREFF, ZIIBHROEELNTI. B FA— 77BN
FMEZBZ LN, FRLUSMIBC N — BB LD T,

@ FEIAETIE. BIAL—TX0H 6 INA—TDIF ) BWEREE DSBS
BRI,

RO REREREERICESE . 775 F 038875 EX0N
511 mBORGEEXSRE LT,
O 777 b*xTB,: 10ug/ke
Q T77hXT B i 4ug/kg RKOMT 77 bF 2 : 8ug/ks
@ 777 FXT B, : 10ug/kg RUMT 77 h¥ > @ 15ug/kg
@ TT7FF¥T VB 10ug/kg KORT 77 ¥ 20 g/ke

D4BY ODEEEEREST DLV T VA ZBELTEYTINE -V a b—
Va X HRBROMHZITOFER. 777 bX v B, 0—RHfEESR
BEOOMIILULTDOELEEBY THotz,

<R 16~ 18 FEIERERERBEICE ST 75 FX2L B O— RHERBEED SR >

Y 7 SF Y AD YFIA® | v FUAB LT Y A@
TRIEUTORE | (REA | IREB | IREA | IREB | REA { IKEB | (REA | IREB
10 ¥ =/ 4N 0 0 0 0 0 0 0 0
50 N —t/{ 0 0 0 0 0 0 0 0
80 N —Lv il o | o 0 0 0 0 0 0

90 N =t 0. 001 0. 001 0. 001 0. 001 0. 001 0.001 0.001 | 0.001

95 N =t N 0.003 | 0.004 | 0.003 | 0.003 | 0.003 0.004 | 0.003 | 0.004

97. 5N =tvhqw 0.009 | 0.010 | 0.009 | 0.010 | 0.010 0.010 | 0.009 | 0.010

199. 0N —tvhAv 0.045 | 0.051 0.041 0.048 0. 043 0.049 | 0.042 | 0.049

99. 5N =t/ 4w 0..306 | 0.307 | 0.259 | 0.261 0. 283 0.285 | 0.285 | 0.286

99. 9 N =FhAN 2.063 2. 063 1. 881 1. 880 1.956 1. 956 1. 895 1. 958

* REA  RHTRARBOBRMBIZOWT, RHTRETH S 0. 1ug/ke LIRE
REB : SR TRARMOBRMBIZONT, BETIRED 0.1 g/kg & 0p g/ke DEO—HNA & HE



ZOFER., FEERLL THELMFT LERARASEDT 75 F 20 B, D
BElid, 99.9 5w I ANMER, bot b REME L ST T VA THD
775 b%2 2B DR OHREIOEET 2.06 ng/kg/day THY, o
HORDICRELOND 777 " X% B dug/ks, 775 Fx32 8
wg/kgl OBRBDOEET .88 ng/kg/day T -7,

(2) RS bREREZERT M
BuZEEERORMBRZEFMIZBNT, BRENLDT 77 hFv
DREFEIZOWVWT, UTDOLEBDEED LTS,

2004 F~2006 FIEM SN EREERELERNLT 77 bFoon
ZREINDEEDNS 11 B ZNRICERROTEEAVTREREDOH
EAIT - I fERTIE, AFBLIZ LT 10 g/kg HRRIRR & UCHEIZ L
TWAHHERIZEBWTIL, AFBL T4 XX 10ug/kg KO T 77 X T
8, 16 XX 20ug/kg DEMEMEEREL-E LTH, AFBl —AHTREE
R EAEEDLRPST, LoT, BEEARVADE (FT—EV K, ~
— BT oY, BERZFF) IZONWT, T 7T MF o OBBEREL
ETHIELILELDEBELNODORBEBERICKE REEIT R, e 52w
B LAEEEZEATOAHHTIEDH A, BROERAY 2712 KIF
THEGIZIEALEZVWLDEHEINTE, LNLERL, 777 2w
ITBIEENPEET A LU SN 2B AMETHY . BRENDLORT 7
7~ ¥ UOBERUTA BRI ER ATREZR G THE AR Y KW L~z
THERETHD, HREEBHEORHER. BG 7/ — T OIBERREITERL 72
HEMAROENTNWEZ L 2EBET L&, BIEARVDKOEIZHOWNT, 3
DAY AT R ORITAREM 2 E 2 BUICR 7T 75 o 0 HE %
RETDIDVLENDD, BB, 777 bFIBRIBFYTH Y | BG HhEkn
—EL2RWETFREINDZENE, BT 7T hx & AFBL OMFEIZD
WTHRZITY ZEREE LV,

Flo. BEOOLORT 77 My v OB A SN ERFTRER ST
HR DR OARN LT 572010, HAIBAEKRPRDOELSN O FEE 2B 5
IZOWTH, BREERCEEBNZEEREOHIME2BE2. BT 75
R UDORBBEEOVLBERIZOWTHRZ2ITI I ENEEF LN EE 2
ol



5. BENEFICHITIRGEKRF

HAEZICB T SHBIAA KT VEIUTOLBY TH 5,

(1) =—5 v 7 AEEH% (CODEX STAN 193-1995, REV. 3-2007)

M7 77 rF 0D

R HEFF)

R BRI (4 g/ke)
| wsie4 (A | 15
MTAADE (FT—FL N, ~—FLFoY, X 15
X FZ)
BEEHEHBRADE? (T—F LV F, ~—¥rFt v, 10

*1: BROEMEE L TERESL, BELLEMIENNBAOHEERICREINIFNIZT 75 by
DUSNVEARBTRER BRI/ BEITO ZENBRENTVWDEARDE, 777 b¥ oL
AOVEERRTTRE RN T &1k, B &, BELEOEREN, LERUE () I2L382 V5,
VRZFARDT 75 MXVIATHREIZ L VERT 5 L0 WL OO S B35, oot oY

ZOWTOERIT RN,

¥ T 77 "XV DUV ERBERERELRSMI B EITD

(2) *E (Compliance Policy Guide)

TEBBRENTVRVWADE?Y,

MT 7 FF0od

B b B RIHERE (ug/ke)
TNTORGR 20
TIONTF Y 20
EAEROMT S 20
YR HFF 20

(3) A&—A FF Y 7 (Food Standards Code 1.4.1)

BT 77 %200

B’ dh B RKIEYEE (1 g/ke)
HwIEE w
Ko% o

2 Treenuts destined for further processing — nuts, which are intended to undergo an additional processing/
treatment that has proven to reduce levels of aflatoxins before being used as an ingredient in foodstuffs,
otherwise processed or offered for human consumption. Processes that have proven to reduce levels of aflatoxins
are shelling, blanching followed by color sorting, and sorting by specific gravity and color (damage). There is
some evidence that roasting reduces aflatoxins in pistachios but for other nuts the evidence is still to be supplied.
9 Ready-to-eat treenuts — nuts, which are not intended to undergo an additional processing/treatment that has

proven to reduce levels of aflatoxins.



(4) EU (COMMISSION REGULATION(EC) No 1881/2006)

®

B RIEMEME (ng/ke)

T770xvs By | KTIT MV

1. BILAET, ADBEBEESD UIBLOEMEE L
THWOLNAENIEBSCZ Ot DY FRAYMER 21T 8.0 15.0
bhad b o
2. Ty VET, ADEEEND IR HDOEME &

L THWLIN D FTHIERRRZ O fth M B A AL ER A3 50 10. 0
ThohsdbHo :
3. HIEAE., oy VEECFRLDOMIE T, ANE
BEENLZ2 L0 IEMHOBRMEE LTHWENS 2.0 4.0
H D
4. FBRET ARBEESDIXIIBROREME &

L THWOLILAHND, iRBBF O OB AL A 5.0 10.0
Tohdbo
5. MBRERVZNLDOMILE T, ARHEERARS 50 ‘0
HOXIEMOEMEE LTRSS D : :
6. BENOFNODOMLE EEOMT G558 50 40
mEED) (7. IRTI0ORMLEER) ' '
7. bUEaal T, ADEEENS TR OEM

B L THWL DRI, BEAIRZE Dfth o i3 A 5.0 10.0
HRIThhb b
8. LATORED A/ A A

EEFE (BRLELDThoT, FVU . BEFEE

T, A= RONT Y B EETe)

avav (HRVCRaL aviatr) 5.0 10.0

FYRAYT

a gl

il S I
9. BEAEMEILETAREMEVOINERRE—T 010

- }: .
10. FLAWEmITRBRER B ORERS 0.10




6. RABECETMELRERLTLE

BASEBRFEMEICRBIT S REHNC LB L, TRTORRIZSOVWTT 7
T bR U B ERBRIEORERA (10ppb) TEE L TV 2 EATORENRILIZ
BWTE, 777 bV B 2L VBEVWLALVTEELEZBAELED., BT
77 RV EBHRIOREC L o CRERICEERARIRD LT,
BIROBNAV ZATIZRIETEELIZEA LRV D EEZ N, ZHuT
BOREIICHKEBETA2RMHICBVWT, AL TVWAEHAYELZBLZ T 77 b+
VB EEATHLOOEENL RN EEZ b, ZORRIIBITOR
FIREDHEEL TNDZ L2 EHELTNWE EE LD,

—7. BREREZEERORMEREETMIIL2L. 777 bXF U ULE
BEENRBE T2 LU ENERERAMETHY , BRENLDORT 75 b %
VY OBEUIAERIGER TRLFEH T TE AR BNV LT BHRET
HBEINTWVWD, . THE TORENEORE,

O HEEEIZOWT, 777 bFI U B, By 6, RUG, DESIERMSIEIM L T
WanHrZ ek

@ FHPETHETHIEEECBNTT 75 X0 B, k0 G DI5YuEEM
BWEERHDB T L

@ TAERIAKOEDMAETHSHZ &

LB D L, BIERVRDE (F—EL K, ~—¥ L)y Y RRE RS
FF) ATOWT, a—T v 7 ABREFRICRT 77 bR OBKREES
RETHZEE, TIThXLV B UANDT 7T FF U UVHHIC L BRBAM
bRDIRERELRRICHLETE ETRETHEEEXLND,

ULaBEZ, BIE T—F R ~—EBALT o VROBEREFHIZD

WT, UTOEBYVERGEEE IIEBIHIZESIBT 77 FEX U OR%
DR ERET D, : |
HFET, BRTORT 77 v OnEETRT BIKESR),

<ERRLERPRDREDKRT 77 b F AR DD HE () >

& & W77 bR D
BRRKEBEE (ueg/ke)
EIEE ONTH) . 15
T—F R, "= oY ROREREF 4 15
(TR
T—=F R, ~—EBLF VRO REFF 10
(EREEEH) '




ek, MIAE X, REOHIZHT 2HIIZ. 777 hX U DOEHERZK
WARE R BE X IMTE AT Z ENERENTWA LD E W, 3BFH X,
Bl L ORBIE N L E K O () 12 L RN - 0 TINS5 (¥
AR FACOWTIEREEL &), £, EEHEEH &I, EiiofE
MITEITH ZENEKINTWHARNEDEWV D,

7. ®EEE
(1) BEEAES 6 5E 2 50 EDEHIZONT
BIE. 777 FX2 U B 2R LEZAERT. BRHEEEE 6 £ 2 50
HE A% - APWEZEORMORFTSEOHIEL) CERTDHIHLOE LT
WYF->TEY, FORBREOKRHER% 10ppb & LTEA LTS,
EMOBT 77 FX T IR HER TSN, YEHREOER %
R BT D,

(2) ZOMEELREREDOTHFNZ-ONT

KIZOWTHE, BRENEOZVWELTHLLOO, ENFERK O
ABFORBRBEIZBWTT 77 bR UL BIERITRED STV,

o, FEREILAILEIZOWVWTE, BAEICBWTT 7T Py
VIBOEREEPHER SN TWDEN, 777 X B UADT 7T b
VUORRIZ X DBERBRIIFEED N TR,

A%, ITRHOBBIZOWT, 7 77 bRV IR DBKRREY
BT 2 BT 2RO D,

8. SHRODFRE

HE - SRMAERESRMEESRSIZRBWT, BEE, 7T—F F. ~
— BTV ROCREFTORT 7T X AR DS B DR EIZD
WTEERLIT O,



1. O tRmE
T75 XV UB, TI7FhFL VB, 779 FFV UG ROT 75 XV UG,
2. ¥%E |
wHBRINBMEBER A o~ NS T TRVNEER u~ N7 5T - RS
3. HE, RmEY

4.

(Bl4R) FfEE., T—EUF, A—E LT Y YRUVER R FFHUIZ
ZTOMIGPOHBRT IS5 FxS Uik

HITRT b OLSME, B, TS ORKERE (B0 34 4 4AE ERE 370 £)

FB2 FmMpoH C RE - RREOCL. BT2L02AVWEZ &,

T7T7 hEVUBEES KRIIT 7T MU UB, 8% EEETe,

T 77 bERIUBMERES ARITT 7T X B, 98% LU EEET,

T77 UGBS KRIT 7T FEVUG, 8% EEETe,

T7T hXVUGERES KRIT 77 b2 G, 8% EEE T,

TEr=FIV BEREIo~ T T7RICBESREZLO,

K BEEEREAZ v~ b 7RICBESREZLO,

AL )= BEEEs e~ NI T7RICBEINZLO, :

SHERED T 5 HHIRHIE. FR A A RIS R OB A A L BRI SRE Lz b 0%
FTALELD () D82 IMmUB LR ) |, :

AD)TTL=F4HTH TI77hF VBRI RES LEEEE TR TALE
LoV

AH#E  Whatman No. 5 XII# DR 5,

H T AMHEAHE Whatman 934 AH X372 ORI%S,

AR Y CEEEERR (PBS) MU U L0.20g, VUBE—H YD A0.20g, U
BT MU UL (K L.16g (XY VBEZ T RY T A 2.92g) | Mk Y
M A'8.00 g % 900 mL DAICEAE L. 0.1 mol/L HEE I ABELF R U 7 AT pH

4ITRBIL, 1ILICERTAY,

R OFR
(1) ZHRED T Aik
Mg —{b L7=3k 50g 2 7 LU A —RBXIIHRAHE=ZAT7 T A a%ICEY
5, 2T R= MU VKRUUK (9 : 1) {BH 200 nL 20%., 557 L
%Xim TR E S Lk, AR TABRXITELSBEET D, Ak 5nl 2 ZHEeD
WCEEDICHEAL, 854 1.0 nl OWRETHRINT 5, ROICEH S 5 iR
1 mLG) ZRBRE RS,



ZOWHR 0.5mL AT U 2 —F v v ST E LTI AR AT ORERE 1= L
BEATFHRICEVERDY  BERIBEUIZARL—2 AW TEELZRET S, &
MY b)) 74 oEiEE 0. InL M, B L THMLIERT S, |, BT
15 HEME L%, 7T b= RUAKROK (1 :9) B 0.4 nl ZMX7ZHD
FRBIRKD LT 5,

(2) A LT T 4=T 4 BT AEY

R — L L23E 50g 2 7 L o ¥ R TR & =AT7 T A2 FTED
5, ZhICAZ 7 — VRO (8 @ 2) Rk 200 mL %, 50M7 V2 FX
X 30 SRR E O L%, AR TAHABILELNEET ., AHR 10.0 nL ZIEfEICE
DEY . PBS ZMZTH50.0nl &35, +RAE Licth, H T ABHMEASHE
TAEL, A 10.0mL #IEMIZEVRY . AL/ T 7427 4 =07 HIIEA
T2, 2TOAREZTRHSE0O5, #F L% PBS 10 mL BL kR UONEERIK 10 mL
ULETHERALY MELTH T AAOANEREBICHEHREES Y, 7 F=FY
JUsmL FHEALBHE D | BEHRCTE b= MY AR MZ TEMIZ 5.0 mL & L.
+RAET 5,

TR 2.5 nL A7 Y a—F ¥ v FfFE S TR ORBRE O
BEHEATHICEVRY  ZERZEREY Iz AL -2 2V THEEARETL Y,
BEWIC R 7AFoEE 0.1 nl 2z, B L ORL RS 5, EiR, BT
T 15 HRMB L%, T h=FrU KUK (1 :9) R 0.4 mL ZMZ7b
DERBRIBEETD Y,

5. BREMDOIER
BT 7T hXIUAERELD 0.5~16 mg/L #ETeT7 ¥ h=RFU LKV (1 :9)
RIEOEBREREREBAANT S, FhEnmEiEiksa~ 77 7220l ZHEAL,
B 7 BIEIE Y — 7 B L O RERE FRR T 2.

6. EEAR

4 (1) X4 (2 THRLIRBEEEEERHBTEmEEKEI a~ b T 7
WCHEAL, SORBBREAVWTET 77 MLV OEEERD D,

<HEFKHF>

HTh AT TNV AT Y BT PAE 4 6mm, &S 150 mm SE 250 mm,

PR3 ~5 um®

H 7 LREE - 40C

BEE: 7= RFUL, AF = RUOK (1 :3:6) RBiR

FE3E : 1.0 mL/min

BRHEE : Bhi £ 365 nm, HEKRE 450 nm

HEAE :20uL

11 -



7.

BICBNTT 77 bxvrBREESAERAE. 4 () Xid4 2) THELIERR

iR WERR 7 5 £ 7 T TERAHEHCEAL, RRETS.
<WERAE>

CATDLFTETININAET Y IS 2. Omn, B X150 mm, BE3~5

wm)
717 NREE - 40°C
BEIFH : A%/ — /L KRON0 mmol /L FffeT o E= A (62 :38) Bk
FtE 2 0.2 mL/min
FAE: 5ul
AF 2 AbLE—F :BESI (+)
RZA 7 AFE - IBE : 10 L/min + 350°C
XT T AV —H AES] : 345 kPa
7T A E—FEE 100 V
E=F—A A (0/z) :

Precorser Target Qualifier CE1l CE2
AFG2 331 245 189 35 35
AFG1 329 1243 200 30 30
AFB2 315 259 287 25 25
AFB1 313 241 213 45 45

<TEfE>

1)

2)

777 bRVALBDREPAMETH DT, BROCEER TS Z &, ERICHE
BN /-WiRAe: (Sigma 05 AFTRE) 22 LEFITH D, T/, HEHER
WABE L LT, A0AC ##DFiE  (Mary W. Trucksess : Official Methods of
Analysis of AOAC International (18"Edition) Chapter 49, p. 3-5, (2005)) 2%
ARTHD, bz, RRCAVWZBE, BIEAD 7 A, BRIEZIZ. 1%G/v)
BREOKRHEERT MU 22 28U LB 7%, 0B\ 25 L,

MultiSep #228 (Romer Labs #1#) | Autoprep MF-A (BEFnE T (bk) &) 23l
TETHD, IVT AV a =V PETOTEOEEMN 5, HHTED T ML -
T A =V BRR 0T, BHEEERE O TEIMNCEHERHRT A&,
o, ERTL2BHEN T LT, HoLUDT T T ¥ B, OEILER 90%LL
ThdZ LEMHERT D & (AAC HBE D F1E Mary W. Trucksess:0fficial Methods
of Analysis of AOAC International (18"Edition) Chapter 49, p. 26-27, ‘(2005))
BERTH ) ,
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3)

4)

5)

6)

7)

8)

9)

10)

11)

MFA-1000 (RBFNEE T (BR) %) . MycoSep #228 (Romer Labs #E#) Z23MiEF mldE

H 5D,

AFLAKING ((F) BB BUERTRL, I8 -7 77 % V) | AflaTest WB (VICAM
M Xt T 7T Fx L) | BASI-EXTRACT 77 7 b3 3 > (R-BIOPHAM RHONE
M %t RT 7T F¥ ) | Af1aCLEAN (LC Tech 8l & 777 b
Fv) HERAFERATRETH D, B, HERANCY T AFROSNVICBRRSTEBET
TWARNWZ L 2R L., BELRJANBNE U TWAEEIZIE, BT L B LIEHRER

ETENEMZTHRETHZ L, o, FRTDIAL )T 7427 4 =07 LI
HONUDERLHETFTTORT 77 b2 rORIEANTRE 80% UL ETH S
T L RWEERT AT & (ACAC{E (Mary W. Trucksess : Official Methods of Analysis
of AOAC International (18"Edition) Chapter 49, p. 31 (2005)) ERHHTH3) .

Phosphate Buffered Saline Tablet (Sigma-Aldrich #t#) E2ERFEETH 5,
Tl AL T T 4=F 4 —HT ML - Tik, PBS ORd v I kERIK &8 F RTRE
RHDHH D,

SHERE D T MEERICIE, RHEMITH T MR SN TERLTEHL, 777 by
IS S ARR T EIC - EDRETELR INAZ D, FIMIEHTE 1.0 nL
D RS @,

MBS UT, mOAEE TREM 2 RER., RBREKE T 5,

AT MTAESEICBWTEHESEED 7 L% W ATAER ClIR Y b & O
FORT 75 FR VU OEBBRECHIEAITRVITHI Z L,

AEHRHE % PBS THITH LB AL L83H0 ., TRHEEHEA L/ T 7 4

ZF A= N TAIEATDEEDTLDREEL I ERHBHH, FOLEITIIATT A
WHEARRIZ L W ABEITS Z &, F72, BBHT Lo Tid Whatman 934 AH A3 T

B ZBRET D ENTERNIERH Y, FDHAEITIE Whatman GF/FIZX 255
WREHHTH D, ‘

AB)T 74T 4 —HTLEDFEHICA hy 7 ay 7 EZWOHIT, ZHE/ N Fa2—
e mk— REIGEFE L, 77 ANOREEEERHE S E 7%, & T AP PBS
R LERAREESY, AT L0 T 4 an T ETO, EDHR, BT LK
BOKESOED PBS #FEAL, A by Fay 7 zBH, UV HF—s3— (30.0 nL
(Waters M) LCHEHIEVNFIATEE) L axs ¥ —2HVTHERET S, HXBkE
RAKEFEANTHEICIE, B 1L~ 2MOEE CHEHT 5 X5 ICHliT 5,

W+ DRI R by T oy 7 TREEZRET 2 LEITR N, £, TEiEs 7
A©NE Ly METHTZL, ZORREHHNSEIBELRV BT EVADHTH
B, BOLIH T INTNARRLE AT D LD ICRFREEZRET D,

-13-



12) EHERIZ ) P —NR—aRx 7 ¥ -2 RT3 BAEL. 2hab T s i

BLEREMUHT Z Sk 00T ARADERET 5 2 L N THETH 5,

13) 72 h=hU1nl 207 KMIEAL, BARE T CHEHSE-%. 5 oHKES

Do ELWTEI=MININL 2D T AZHEALBHIES, Z0OBREL LS —FE
R,

14) WHR A ABEE ST ABICT 77 bRV URARL TARBET A L Rb 5, =

DFE. T —ME LT3 A T (Supeleo #H8I%E . (FRRBTIZ 20~30% 7 & h=
FUNLKETHEEL, EREIEZLD) 2ANAE 2 EREE LU,

15) bY ZNAA BRI L A ENFHE (TFAEE) DIENIC,. 7+ "I LY 7T o R

—IZ L DEOEFHEE IE (PR, Joshua, H. et al. : J. chromatogr A., 654, 247-254,
1993) =7 TNk (KCIK, Kok, W. T. et al. : J. Chromatogr., 367, 231-236,
1986, Papadopoulou-Bouraoui, A. et al. : J. AOAC Int., 85, 411-416, 2002)
HICHFRET®H D, PRIEIIAN A b I T A CTERINRBENT L 0 AT 5 8558 (L
Wz KCIEZIRA DI 7 A TERIEFENCET 7 o ML EFT 5 7 o A5kE
B EET DHMERFETH D, WTNLRRA MU T ARG TH D70, &iF
B < NI T7 40— ZBITBT 7T MR UDBEBIEFR RS (G, Gy B
B, DNE) . PRIERVKC IEOBEAE. N T4 afiIc k5 RIEETHARNED,
REERRRR OB, RBRIEK 0.5 nl 2227 U 2 —F v v {81 T Xiddkie
TORBRECELEFIZERICEYRY | BRI UIT AR L—& % FVCE
EERER, T =M UARUK (1 :9) BIK 0.5 nl 2 ERICMZ 72HbDER
BISIE L5, 7B, PRIERUKC ISR 2 BliRiks n~ N 75 7 ¢ —DRIE
FEO—HIE L TICRT,
<PR >
ATLFTETININE Y BTN DT L (PR 4.6 m, B 150 X
250 mm, KIfE3~5 pum. HT ARE : 40°C, BEME : A% ) —LROK (4:
6) WM. FiRk : 0.7 nl/min, MRHIIEE : BUEIE 365 mn. MEEE 450 nm,
PR S AT I i 245 nm RJEAERIT (156W) BRI ZF A, KEIA L R
0.25 mm, £&X15~20m, FAE :20uL
<KC %>
ATB X T ETINT IS Y BTNV TT A (R 4.6 mm, BX 150 Xt
250 mm, RIFE3~5 pum), 7T LRE :40°C., BEM : A% ) —LRUK (4:
6)ERK(ILH7ZVICE{EI Y 7 A 119mg TN dmol /L WSEE 350 u L 2002 3) .
JiE ;1.0 nl/min, MR : BRI E 365 nm, BIFERHE 450 nm, KC s &
745 37 5%/ (R-Biopharm Rhone #H8Y) | ¥ : 100 A, HEAE : 20l

16) Inertsil ODS—3 (¥ —=/L4 A = Z4HE) . Shodex Silica C18M 4E (BEFNE T (Bk)

&) KU Cadenza CD-C18 CD0O06 (A & 7 ME#) SNEHFRETH D,

- 14-
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A N 6
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<ERoEa>

20084 9HA 3H EAFBRKELIVEBRHRPFORT 77 b iz sARMAE
REEFMIC >V TER, BREHOES

20084 9H 11 R FB4ERLELERS (EHFFHIH)

20084F 10A 148 HIEMIUVE BRELSEMFES

20084 11 A 178 £ 10EMUE - HAESEMFHES

20094 24 5H H22ERLELZEES (WE)

20094 2HA bHH kb 38 68 BERISOWER- HROBLE

20094 3 A 16 B »U% - BRESHIIEQER T W RS ERRRER L

20094 33 19H ®2BEIRLELERS (WY

(R B CIRAE S B RE @)
<EGRREFZFRETREXE>
RE B (FBAR)
NREF (ZERNRE)
BE #
FFH—IE
KEILEF
R
-
<ESREZASHUER - ARBSWPIRESWMEALE>
s (BR) HR—HE
HEEN (ERRE) S
I B BHER
KBER R
AER— FEEmRT
rRe (L AR
A HEERL HBERE
IERTF
<t OXFEMERIMTS2EMER>
RHAE
AMEF

(20084£ 11 A 17 B 3 10 BH»VE - ERFLHMHRESD)

ot

R ¥

BT7I75 %22 (777 %V Bi Ba. Gi R Ge) 20T, JECFA, EFSA
RO IARC OREE R BT AMEESEBRME EHE L -,

PRI L RBRER L, N EEEARR, BB RR, BEE - RS AR,
AFEFRAETHRR, REEERR, b MBI ARFHESERETH S,

775 b ¥ By (AFB1) OREEFMEIZHOWTIL, in vitro B in vivo & BITIE
BLRBAEBEINTEY, FOBRLASIEBOTHEOREESELATVS,

BRAMEIZ OV TR, B AL OBHRICEVO THRSIENSE TH Y. Files
BERLEI BB,

KRB ABEICONTIE, KRBV TER T A -2 —DRE, EHYE,
SEENR EBABRD LR,

ANIZBT HEEFEEDIZL A LICRWT AFB1 28 & FFHHRE & OMENEHE
T3, ThoOBEEIT 75 FFI UV 0RBENEL ., o, HBV OREBEMN
FOHIE TEB SN TEY . HBVBRIZV AV EFTHAE T EBTRENTVS,
AFBl P DT 75 bH I AZOWTI, 777 X2V Gy THBEEERUR
BAERREDON, 777 bF PV B RGBT 37— 2 iEBohTHn5E,

IARC Tik. BRRTAELBET 75 b FIVREMITE Mot LTRBAMNR D S
BE (FA—71) EHRLTNA,

TEROZENL, BT 77 bRV UITBREEENBEET S LHIB AN S BRAME
ThO, BHRAYAZICEBIEINET TH B LR S ni, —F., ERBAEEI
BLTit, TDI 2RETIHDOEERNFMIBEATE A BET 2L, ERBAMES
BEL Lk TDI 2R 5 Z LR LM Eh, BRAY ZZIZO0NT, AD
EERECERND., BE kg H/20 1ng/ BOAERTHEIZDE Y AFBLICROE
BUBORSESE TS Y A2 L LT, HBsAg Bt Tk 0.3 AJ10 FAME R
HeEtE O 0.05~0.5 A/10 FAHLE), HBsAg BaHE#E TIZ 0.01 A/10 FAME (RRg
EHOHBE 0.002~0.03 A/10 FAME) Eixotz,

BEEOHERRENL AFBL I8 LT 10 ug/kg ZHHERBRR L LTHEZ LTS
BRIZBN T, BIEERVADE (F—FV R, ~—EBAT oY, ERXEFH) T
ONT RT 77 MRV ORBEBEYRETDIZ LR ISRMNLORBRIZKE
REEBIR, BROBBAV XJIZRIETERELIELAL RV LD LEEI N,
LnLRd b, 775 bV idREEENEE TS LU SNERBAHETHY
BMNLORT 77 b v OBBITEEMICERTERGE CHESR KL
NV FBERETHD, BFREBFEOHER, BG IV —FOERBIEEE 2D
HEBRONTNWEZ L 2BRTHE BHERVAROEIZODWNT, BBALY R K
VETAREREEXETIRT 77 M2 v OEBEEARETISNENLS,



wE
1. &R

B, HPECROTIE, 775 b2y Bl (AFB1) #HH LRI LS
HAEFOLFE2BICERT A LOLELTRHEN TR EZATHIN, 2T v
I AEBEIRTARDE~DT 75 bF VU ORBECOBEELZ. BAY
B CTIIER 16 EENLELAFBEZARBRETRAPOT 77 b 4o
THERREIT> TE -,

WHHEFROBELB T X, 20084 7 8 8 AICEAFBEEE - AAHES
BEAREESHESARRBNS IRV TESEMTb AR,
® TEEEZONWT, AFBL, 777 %2> B, (AFB2). 777 hx¥ v (s
(AFG1) RUY7 75 ¥V Ge (AFG2) OBEFERBENLTHNE L
@ BAETHEETHELLEICIBNT AFBL L) AFG1 OFREBEIEVES
BHdHZ L
@ TWHIEW, KOEOCBMAEBTHBZ &
BITESL. BEORICI AT, 5%, BEHAEARVAKRDE (T—F F, ~—F
NF o ERAZFA) ZDOWT, a—F o/ AR EFRICRT 75 X
(AFB1. AFB2, AFG1 R} AFG2) ORBEHEDOREL RT3 L OfFHRIES
i,

IOMRmERT. RAEEZERT. BEAFBE LY. RMEEEREE 24 &
FBIEE L1 SORECESE  ARPORT 7 J bF TR IR MEREBHE
ZOWTERERD LN, (BB

2. BiTHAN%

(1) ERAN
L2TORRBIZKNWT, AFBL 2 FHH (BEf464 3 A 16 BFTRARE 1288)
77T Tl ARE L)

(2) HNESORPNELIHA FSL UM
FEAEBICRITIHRBEENA P ERRL~AIRTERBYVTH D,

£1 a—-F vy~ XER%K (CODEX STAN 193-1895, REV. 3-2007)
WFT77 hx2 0?0

bk BRI (uefke)
HEAE OnTEER) 15
EHEBEEREARAOE (F—F F, ~—EAT vV, X% 10

F4)
MITARDOE (T—F K, ~—ELVTF oY EAZIHF) 15

#2 *E (Compliance Policy Guide)

f s W777 bx00
o BAEEE (ueke)
ETOR G 20
TSN TF Y 20
EAR O 20
VA Y F A 20
£3 A—A+FS51)7 (Food Standards Code 1.4.1)
=) BT RV ®
B A B (ug/ke)
HEIEE 15
AROE 15
#F4 EU (COMMISSION REGULATION(EC) No 1881/2006)
=R EE
a0 (uglkg)
AFBy | #7777
S
1. BEATH-> T, ADEERRD, Fghofiel LTHY 8.0 15.0
HILBHENE, EHRFOMOBHEBLERTORE LD : :
2. TyVEThH-oT., ABEEREND, EERESOEMEL LTH .
VB BRI, BRSO MOBBHNENS TR S b O 5.0 10.0
3. BRtE, FyVEBRTERLONTETANEEERS LD, £k 90 40
RESOFEMELE LTHVYLRD LD ’ :
4. BRREETH- T, APBEERRD, ERRRMHOFEMEL UTH 50 10.0
WHRNARIIC, ERIREDOMOHELENBITOAD LD ) :
5. HRBERVCENLOMIETANEEERD LD, FHFRED 90 40
FABLE LTRHVWORD LD ' :
6. BREERCEALOMIL @EONMTHEEZSLHEEESL) (7. 9 90 40
R 00RMERL) ) ’
7. hUERAVTH>T, APEERRD, EBESOFMEE L 50 10.0
THWOLNEENT, BACEOMOYENLESITHONDE LD ) )
8. UTOmEOAI L AL
BFETE @BRLELOTH-T, FU, BEFT. bqsxzr, 2
TIHEED)
ava v BRUVCEBaVavEED) 5.0 10.0
FYRY
vaul
F—RA Yy
9. BEERMEILT2RERUVCUHREASE—7—F 0.10
10. WSRMTEREREHOXERES 0.10
(BE3)



1. HMENRMRORE
1. &%, 7R, HFR. WER
(1) 723 +% B, (AFB1)
ORI~ =1
CAS (No. 1162-65-8)

fng : (6aR9a9-2,3,6a,9a-F Tkt Fu4-A hFivrurald7u-

(3,214,5)7 2 (2,8-A 1= €T »-1,11-2 2 (9CD)
¥4 : (6aR,9a5)-2,3,6a,9a Tetrahydro-4-methoxycyclopentaldfuro-
(8',2":4,5)furol2,3- Al [Abenzopyran-1,11-dione (9CI)

@ ¥ @ MmEL
C17H120¢

- Q@ 2¥R r/”\/f', 1\\'/5'
312.3 o ]
£ = O/CH3

' (2) 725 %3 2B, (AFB2)
o~ Q@ L%£
! CAS (No. 7220-81-7)

4 : (6aR,9a9-2,3,6a,8,99a-~F+t Fia-g4-2 k¥ 74 [4-

7 a[3,214,5]7 v (2,3-AIR V€5 -1,11-0F 2 (9CD
#4 : (6ak,9a9)-2,3,6a,8,9,9a-Hexahydro-4-methoxycyclopentald-
furo[3',2"4,5)furo(2,3- A} [Abenzopyran-1,11-dione (9CI)

@ ¥R @ mEL
C17H1406 o o
4

Q@ #¥# # ‘?J\{g
Q . S

314.3 :
HS\O l /71\O/CH3

(3) P75 FXL 26, (AFGI)
@ R4
CAS (No. 1165-39-5)
fu4 : (7aR,10a8)-3,4,7a,10a-7 T & Fu-5-4 v % -1H12H-7 1-
[3,2:4,5] 7 2 [2,3-A T / [3,4-dlI=v /T -1,12-P4 OCD

H O
@ 271 i/\iiil\/ﬂ\)

4 (TaR,10a5)-3,4,7a,10a-Tetrahydro-5-methoxy-1H,12 H-furo-
[8',2:4,5]furo[2,3- Alpyranol3,4-d[Abenzopyran-1,12-dione (9CI)

@ 47 @ M=t
C17H1207

328.3 5‘."

(4) 7735 %326, (AFG2)
@ s
CAS (No. 7241-98-7)
14 : (7ak,10a8)-3,4,7,9,10,10a-~F%F % & Fu-5-2 N FI-1H12H7 1
{3,214,5] 7 m[2,3-H T / [8,4-dlA<0 Y T -1,12- P4 (9CD
#4 : (7ak,10a9-3,4,7a,9,10,10a-Hexahydro-5-methoxy-1 H,12 H-furo
{3',2":4,5]furol2,3- Alpyranol3,4-d[Abenzopyran-1,12-dione (3CI)

I @ M=t
C17H1405 o o
1 o)
Q 27 NS L
330.3 o
nf o 7 o/(‘Hi'
(BH13)
2. ELENRHE

HEEER  BEI LREAORR, BIMRER T THROVEXE2RE LEE (Blue)
DHLON BT N—T, & (Green) DLON G INV—T Lk &
iz, AFB1 KU AFB2 ix¥ &, AFGLli3ie., AFG2 HREaD
HHERT D,
[I=EE ]
RIRARZ kv &5 B8R
VAR KITIXh T 0N EEME (10~30 pg/mL)
FEBMETS IR I A
PEREOBELETIARBE (undrViaE) A5 —VRUY
AFNANEE T FIZIZ B %M

REXE  BRRPOT 75 MRV UREREENEBO TEL ., BEOMBERLHE

10



THIEEAERMENR, BT 77 b3 U IIMEFET TO%
SRS, MRS (PH3LLT) W7 AH U EHT (pH1 0BLE)
LZOBNERETTHMHEIND LI TS,

BOSHE 7B YT T, 527 PUBRECH, AIFBRRGETHSD @ei
25 EHABRTB), TAVHIVEETTHERAT S L, 77 FVBBBEBRWNT,
BAREARI VDML, EHITA PR INVENREL TEERILT 5,

x5 FI7 FFVUORBARUEN BRI

- . BAERRIN (=¥ /—)b)
o Bla (°C) A max (M) ¢ (Lmollcm?)
223 25,600
AFB1 268~269 (4E) 265 13,400
362 21,800
265 11,700
~ Ay ’
AFB2 286~289 (43#%) 363 23,400
243 11,500
257 9,900
~ pa 4 ;
AFG1 244~246 (43#8) 264 10,000
362 16,100
N an 265 9,700
AFG2 237~239 (&) 363 21,000
(BH9, 13)
3. E&4EW

F773 hF TV UREICEEHEOARAELEBIZIBTA2V®TH S
Aspergillus flavus R U Aspergillus parasiticus \Z X > TEA SRS ZRHED
DERTH D, THHOEIZ, HRPERBVERRCEL AT D, 777 b%
VUREATIEELBEOBBRUCELAT INCEICOVTHRE 6 LRshTY

Do
z6 BARIZIZBYBFIS XL UOBEEICEET 2XEL Asperg/ ! lus BHUDIESE
POFEOEE . .
AFB | AFG FERRAER HRIRE 5345
A. flavus + - | EEAER 1R 72tk
A. parasiticus + + LA B E DI
A. nomius + + | KE, £A4
AFB: 777 bV BINA—T AFG: 777 bxT v GIN—T
(BRR13)
4. RROBR

F7F b FL U, 1960 EICHKET 10 FBUEOLEERFEE LichEEED
BEERBEL LT, AEHIFERA SN TOWET S ULEEY—T v VI A bR I
T EREAETHD A favus(TASNVEL R 75 32) D F 0 (% toxin)
EWVIEBRMPE, TTF FFr (Aflatoxin) Ly Az, (BFR9)

11

m RE¥ICHRLINROME
FAO/WHO AR&ELBNMEFSFESE (JECFA) (1998 R U 2008 4F) . FM&
B2 (EFSA) (2007 48), EBSMSAMFHERE (TARC) (1993 K UF 2002 4)
DOEHELEIT, T2l TAEARZNARAEE L, (B/R11, 12, 13, 14,
15)
BREESBRINK LITREL TN 3,

1. REHWECHSTI2HRRE (R, 96, N, &)
(1) RERWEURWEN
@ B
AFBLliX, Y PROT v MTCRIEE,» SRR SN, MikES L THEZES R
2o 7 v F T, AFBl OREARBEABRORIUIEORE L 0 LFSLHTH T
2, EASH R OB N2 — 12, REBROEEITIH O R1o T,
AFB1 5 v Mg LIBF. E7/2i3 AFB1 27 v MIJERERES UI-fER,
AFBl BEELREZ LV ARAIETHEILEXLONTWAITAT IV EELAR
Bl (BR12)

@ 2%

BIRM B 5% O AFBl OZE 2 BMER CHE LZ#ER, 7 v PRV

(AFBl O&MEMITH UTESESE ) T, v T2 (BEENMEWV) 1Tk
LTT 77 hF T OSMBRERAEL, MERUFRTEEN R, ffTo
HEREEH bR o7,

5w MZT 20 pg @ UC-AFB1 2N E LR, e s LTAFBL
OXBILETHET 77 b M1 (AFMD (K1 38) B Eh 7z, AFM1
i, LIRS v FOFREOMIC S Vo BER U RNASOBE S TLEHm L AL
e CHEE LR, DNA L oS ahigholz, AFML 3%~ ORFLE
B (BP0 ¥ LF) KBV THLHRICHE S Z LB LN TN D,

F v MT 7 mgkg KED 14C-AFBL #EEN 3B n&kE LR, &5
30 5 %ICHR T AFBL R AFM1 OBRERFRD b /a3, 24 BE#KIZITHT
NHYRMEBIZBA Lz, v~V RRAVEEEA - V47T 7 4 —I2 L BHERN
SARER T, AFBL ROEIIZRIR, WEARMIR, ~—F —REFEFIZE
Manhi, VD AT=U AWK in vitro DRERTIE, REILD AFB1 L A%
L ORFERFEEBRD b, (BR12)

Q@ ™

HEERFIZBWT AFB1 337 Y —A%ickv, AFML, 775 h¥%3 v Py

(AFP1), 775 hx v G (AFQL) RONEHRED L HESN 5 AFB1-8,9-
TRFL FE e ORBWICABINE (K128 2, &mERcohbi
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ORI Y DELSERSE S,

L Invitro TORF I vV — A X B EEREPIL, vV A TR AFPL Thok
B, 7y bTIE AFQL Thole, ¥4 P -V OBRIZIVT 7T bria—
N (M1BR) BPERINES, 777 b a—V I RT M, ¥4+
—AE I Y - AOBEORESDETCERS N,

n vivo \IZEWT AFB1 ORBAMICHT 2BEERMEV < 2 Vo
TiZ, AFPL BEEREN, P D775 b o—VBERE» o,
MC-AFBl 28IRNBE L7727 v F TR, 777 bFva—nidikE 50 %O
MEFOEERFY E LTRDORES, e VARV AOMBERTIIBRE SN
o,

AFBl IZRFESN5 v FTik. AFBl 0= ® % KIZE T DNA i
WREhiz,

T MZBWT, ERHOBREIZ Lo THIBY A VY — VDIV 2 F 44k
EHEHEMNESEE L, REEICRLES LT in vivo TO AFB1 @ DNA &4 258
3B EBBOLNT, T, AFBl TERBBIIHKEBASILE IV
UVEBEALEZITAI L LEH LTINS,

REEHEAETH S AFBL = AT FEEH, I/u Yy —Ahi2k5 AFB1RH
BIDERIZ, ¥ b7 v A P450 (CYP) OFHIT X - THEBE 21T, AFB1-8,9-
Tk Fr Uit AFB1-8,9- =R %I FOKBLIZ Lo TERE SN, Ebich
tE pH Ty ZTRERIGIT LY & VR EEOILEY & 72 T, in vivo T,
WEFAT I DY DLy y 7TRERIGTHES Lz AFBL @b bn b, (B
fR12)

@ #i

Ty b BYY, TEROLFTIE, RFIC AFML BRZEE S EE (TAR)
D 2~9%DBEIE TR E iz, AFBl ZHEERNRE L7 B X FA TR R
AFM1 8 2.3%TAR, #481L& iz AFP1 28 TAR @ 20%LU LD FIS TR EHh
7o BWEBIXRPREBO 60% (I 7 v BIEAE 50%, FBHEEE 10%)
FEY, SUMNHEMAEThHoT,

AFBLIZBRB AN T v N THEARENIZAFBI-NT-Z/ 7= i3l 7V itk
DNA b & v, 8E% 24 R TAEI S HREKFOCRMCHE SR,
1 mg/kg RFED AFB1 #RENEE L7125 v b Tl FBPICHEE L7 DNA
TED 30~40%A5 48 BERGCHEM S N ie,

14C-AFB1 2N E L5 » FTid, AFB1 ORBWIZRD L #Ehicsk
<HRtSh, FNEFA VAR TIZEOREIMSIET 2 L TH Sh,

T v FEHBICRBWTIE, ANV —LEBRRBOBEICLS AFBL-F A%
FAUBEEDOIRED in vitro CRO>LNTHY . MBASERTGI VY u L B
AEELHICRDICHERE NS AFBL- ANV I Y — L BORBRE X, EmED
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AFBL T3 AR HICHBEL T, (BR12)

(2) E i

b hFIZ By —s12k ) AFBL RRUBREILE WD, TR2bb Mok
Bfbiz X » CTAEREND AFB1-8,9-Pk Fuld—AdR@obhiz it h
MR#EH L LT AFB1-8,9- = %Y FREREND Z EMWREhi, & MFX Y
o Y- AL L BRBHC Lo T AFQL GREMERBH D 70~90%), AFB1-8,9-¥
v RFo i (10~30%) R AFM1 (GREFE) BAEm Sk, b MFrA

FS = TiE, AFBL-Z 0V 2 F 4 o $E R AR OB e 1 B2 - 7=,

LPL, WX 1OINEFA -G F R 725—F (GST) 2FT5
24 ADBEENLELNIZFYA N =ik, 2075 ADRERE BEMIZK
HLUTWBADHYA b=zt AFBl1 ® DNA ~O#E&% L Vi H#F
L7z,

Z A8 HIFERE 20 ADOFAESE AVT, CYP 2 FR AU GST HHic
DWTHRE LAERBRITBWTIL, CYP I @AZENRSH . CYP3A4 T 57 {4,
CYP2B6 T 56 . CYP2A6 T 120 ERERMBHZ LN, I/ uy—Aizk5
AFB1 @ AFB1 8,9-=F ¥ F& AFQl ~0fR#HE. CYP3A3/4 BTr CYP2B6
DRELBEE LTV, BHIRTIIEER CYP OB B2 LN, FA bV —
D GST 12OV TH, ok UuZ A OEMMET L, o7 5238 MmL Tk,
F7o, AT GSTHEMIME T LT iz, BFS 2 oY —ATik, AFBL @ 8,9
ZRF Y ROIANZF A BETRD SR otz

BRIFRYA LA (HBV) RUCHEBFFRY A VA (HCV) TR U7 RS
Ti&, CYP2A6. CYP3A4, CYP2B1 B3I L7223, CYPIA2 IZBIEH B
nizrot,

bt FREXRUEBOERERIZE T H, AFB1 i3 DNA & E0/Lemicik
BESh, REEEEREBL Y bERTHICBNTE» ok, BRS NI MER
AFB1-N7-7'7 = (8,9-dihydro-8-(N7-guanyl)-9-hydroxyaflatoxin BB
35V —NVOBRB LT AFB1(8,9- dihydro-8-(A5-formyl-2',5,6’-triamino-4"-
oxo- N5-pyrimidyl) -9-hydroxyaflatoxin B) Tdh -7, (BRB12, 13)

BAEX v, & MBI EIR S W AFBL iZKBMEEICRE S, AFM1, AFPL,
AFQIE L LT, THRAGAIERINT, REPELREPCIHEINRE Z LA
RENT, MILEBHOBEIT, LTI H AFML 2 EdRt s b, £, PO
HREBERTHS CYPIZL AR E 21T CDNAMESHEDAFBL-8,9- =R F 2 I8
AR &, DNA fTIHEBAERE &S, AFBL-NI-Z 7 = idi7 Y vic L b DNA
PHEEHINTRBICHEENS (K 138),

1: {LEMROMBERRCBDI A FF L —8— hF X7 25— (GST) 1k, 73/ BARECBREDE

ba, u, nREEERDY 7 ATHWMERD,
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Bt AFBl OELGRBEHR

7I5ha—n
OH

R

AFB1-8,9-TRAK

. «
AFB1-42/%0 ftmtk l W9‘-#>—S—F5>Z7x5—ﬁ

AFBLYSS At AFTNEFANBR ——> ¥ R
(7

— REE

J ‘opo —

N
N/

—"opO

AFB1-DNA Hintk AFBLIY 7=y itk (¥, R)
(AFBL-N7-F=>)
2. RRBYMW(ZH1+58E (AFBY)
(1) SERH
BROBEID LD EEEFTERE (LDs) RETIDRERTNS,
AFBl it F RUEREY CREFEELEERIT I EBRBHLNATNS,
Ho vz AFBL KT AFB2 OES%HE., #WEL LT 0~10mgkg KEL
725 X312 24 IREIER T ET 2 HBIIRATREG S HIE®RE 48 B% O/
IO A E T, 16 ugkg REMU EOHRE TR, W LFEESFRS

h, 7V a—FroBbRabhi, &5IT, 1,400 pgkg FEU EDBREITIE,
10 DGR 8 4|2 FFRERD O BRA A & 1% 5 /N BE R R IESE, ARFQE O -FHRITRRME
R b, —7F, 50 pghkg RERBORE CRFRICFEEZIRD o2
otz (B2, 9. 12)

&1 SEEYIZEHTS AFBI O LDy

BTE LD#xfE (mgkg {KE)

7 v b () 5.5~7.2
7 v b (i) 7.4~17.9
R 9.0
¥ 0.3-0.4
E 2.2~7.8
e 0.62~1.0
4 X 0.5~1.0
byy 1.0~2.0
=T kY 6.5

=V A 0.8

(2) BNt - K54
@ a2EamRLANRE (S5v . BRERS)

Fischer 7 » b (—BMEES 25 I0) 1, AFBL # 0. 15, 300, 1,000 ug/kg
fAEOBE T 52 B IEERAR E CIRERG  (LRETE | O meEH
TARBAMRENER SN, IHI—8 (MERE 25 I0) 25 E L. AFB1
% 1,000 pg/kg FEIOBRE T 14 BMBEKR S Lictk, 15 Br0RBETETY
RERTHE LT,

FrREEOREAER UCRERIIIR SITRINTWVS,

15 pefke BB H B S RE O MERE CRPRIRDAE . FFAIRE, IFRTEME (BRI
HERRE) BEH O, Fiz. 15 pgke FEHRSEEORE 1 HlIZ. &5 68 B TH
IBRREE A ERY b7z, 1,000 pgkg SEHD 14 BREBEIORER 82 BTk BT
FEFERE DO RAMET, BT 1/16, T 118 Thotr, (BMB12)

%8 HHEREORLEHRERVRERY

BE5EE (ugkg F3BD 0 15 300 1,000
e RESE 0/25 12/12 6/20 18/22
RAERS (8 - 68 35~52 35~41
p BABE 0125 13/13 11/11 4/4
AR B - 80 60~70 64

@ 104 mAEHNAERR (S5v b+, BERE)

B Fischer 7 » P2, 0. 1. 5, 15, 50, 100 pg/kg FEID@ET AFBL %
B S GERRE AR L, BREROELMIERINIETRES
BT A RNBAMRBEERE I N,

B HEARRE R OB MR E DR A FE R ORAERIIIR 9IRS TW5,
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SREFITRNT, FFAERE (BFRERER CERITRIEE) RUNTHELR
BOREFENABRCREHMICEFELTHEN L, (BR12)
£ FHERBRUVBMRMBROREEERUSERY

BEE (ugkg £AED 0 1 5 15 50 100
BHRARE | BESE 1/18 7122 5/22 | 13/22 | 15/25 | 12/28
[ronpme. BERE 0/18 2/22 1/22 4/21 | 20/25 | 28/28

FARY GE) - 104 93 96 82 54

Q@ 4LERERNAERR (Sv k. BEEE)
Wistar 7 » b (—8i 16~26 [T) 2, 0, 250, 500 % 7=it 1,000 pg/ke Ak
@ AFB1 % 147 AMEBEMEKE L. 20Z BT S CEBSE 2 BRI E5HHBA
HRBRAER SN,
BRI AR R VR BRI OB A E R CEYREARIIR 10ITRENL TV S,
0. 250, 500 &} 1,000 uglkg ¥t ®EFIZBIT S 100 ALLEDAEFESRT,
FhFh 24/26, 13/16, 18/18 R 14/17 Th o7, EBUBELKR 2B ERT
“{ ‘ IR R O MR B A58 B L7z, 100 B BA_RAETE Uik B 5 BE0 B9 0 R
IZh. BERES VBB SN, £, BHREE TIIRARE CEAERE S
TofE & OB DR SN ZAER. BREUHMBROMBEEBR L., —H0
Hi T RAE OFREEEOBFRERME bBEZ s, (BR12)
10 FHRERUBHRESOREEERUVEOREERY

'
o BER (uglkg FED 0 250 500 1,000
o 4 RASE 0/24 8/13 13/18 12/14
FriE FARY (R) - 742 622 611
4 BASE 0/24 3/13 5/18 B/14
e FAeRS (A) - 783 696 603

@ E£ERSENAKRER (Sv b, BERS)
Porton 5 v b (—HEMERES 6~36 ) 12, 0, 100 E7oid 500 pglke SO 7
735 ¥ (AFBL : 10,000 pg/kg %, AFB2 : 200 ug/kg ke S8
CERRVTHER) 2 AERERS, /3BT v MT 5,000 ng/kg F6HO AFBL &
BHIO 1~9 BERE L, ZOENBIANEBERRIEIRPAMERRIEE SN
72

EEREIIRT D AFMIREOREREIIR LIRS TN,

HZ > M2 5,000 ugkg FPEID AFB1 % 1~9 B E LR, FHaED
RAEMENSBREHMICEIE LTHM LT (18T 0/13.3 8 T 8/20, 6 /8 T 12/19,
9B T 6/6), ARBR TIIFHISEOIENMIPETH L BER (BZOBIT LERB
MERCHE : 5/53), B (BREW : 2/53). MR UERRIC B IEESR bhi, (B

HE12)
R AERSICBTIFAREREHE
#’5 & (ug/kg FEH) 0 100 500
B 0/46 17/34 25/25
% 0/34 5/30 26/33
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® S EMRLSAKRE (5 . EHQE)

Sy b (RERFH. —BEE 3000) 2. 0 £7/21% 1,000 pglkg #ElD AFB1 %
15 BRI 5%, 16 @25 88 B : THIBAE 2 B & 2 BB AMRRN FE
Haht, .

BERRMA 16 8% TREFOBWICERL U FEEESBR I, 68 BRIC
PRSI D bz, 88 ERIZ BT AR O RMBELIT 10%IZEL
. (BR12)

® 82MRRHAKRE (5 . AWECERE)

Fischer 5 » b (—BEM#EAE 30 IC) 12, 0 7243 80 ug/5 » MED AFB1 %
BEELLTOAFAVZAR XY F (DMSO) # AT 6 BRBAHRERKRE, o
1£40 pg/7 » MBDAFBL% 10 BREIRER O RET 2RBAMERBIELE S
7o

80 ug/7 v MBREF T B EE% 14 BRI CREBHOBEFNPIEC LT,
MEDIETRIIFAER 35 BT 11/30 Thot-, 82 BE THEBEL /- 16 TTh 2 #iic
FrRIBIARIE, 3 BIICHFANERE (REEFMRE) PEdohl,

40 ng/7 v MBHBREHTIT, SHEHICI AT LN o, BB 35

CERIE82BE CART LEBIC BT A AR OR AR, BT 4/20, T 0/20,

82 B TOHMEDRARITHET 1/19, HT6/17 ThH, HHIZIHFIIERE
(ERFEIRE) BROohE,
HES v b (20~22 &) i~ 5 mgrkg AE (LDsofE) @ AFBL % HEBSHIR D&
EUER, 69 BT CAF L 5 IEH 1 FITAFAIRIRE, 3 FICHFRIERE (B
BIFMIEE) BB iz, (B3R12)

@ 73 AmMRELALERR (5, BRWEORS)

Fischer 5 v b (—8# 10~20 L) =, 0. 25, 37.5 £711 70 pg/5 v ~A
@ AFB1 % 2~8 BR&HIRARE (4~5 AR, B : DMSO) 35, E3A
HEBBERI NIz, 28, FH O AFBL OB 5 AR 0, 500, 630, 1,000,
1,500 pg/7 > hTH o, :

AR DR ARER CRARFITE 12 ILRENTNS,

LEREFICBOVTHMRESBEEICED O h, FiBEFRE (BERMEER
CERFMRE bBREINE, (B3HR12)

£ 12 HEREOREBERURERN

BEREE (v b) 0 500 630 1,000 1,500
RAEFE 0/10 I 2/4 18/18 17/17
RERY GB) - 74 75 42~58 | 42~46

® s AMRAAKRK (5v F, RREORS)

Wistar 5 v b (—#¥#f 18~36IC) T, 0 £721£ 50 ug/5 v b ® AFB1 ## 2

18



..ll..

B 4 BREESFEDRE (B4 DMSO) Ufctk, 0724k 75 ug/7 » b AFBL
A2 10 BREBERORE L. &E 6 BT T ARNAMRBRAERLSL
7o

¥ 5-B0h 44 ALK, #i5 R 1,900 pg T 70% D ENMI T HIELRE & UNTHIRR
EEHIRENFER IR, REHG 15 BE»LERIFMARE (MR, Sk
AR R USRAFE EM MOy 7NV E IV KT VAT 2T —F (GGT) BitE) #
EH I, B & I FOBROY A XA L, BEYREREORRIED S
iz, (BRE12)

© 500 EMEAAERR (5 . BHEORS)

Wistar 7 b (—BAMERER- 25 U0) 12, 0, 100 ug/Z7 > b () F7/21X 75 pg/
Z v & (#f) © AFB1 %38 2 B 5 BRERER O &5 (4 . DMSO) L%, 0.
20 pg/7 > b (B Fiork 15 pg/7 > b (M) © AFB1 %3 2 [B] 10 AR REE
05 L, BEEOHYIIRR 486 B . MEBIIREK 500 BAHHAET 58 BA
HRBENER I N,

AFBl B 5B OIEERAEE ROREFIIIR BITRENTVNS,

AFBl # 5B T3, BE5K1E 184 BEP BT R TOEBDICEBEERFE (8
TEME) MERW LAY, 386 HIUBITIIFT B ORANED b, FFRIEE
DL PIEEBIAREZ £ > T, AFBLIZX > THR S - FEEERAR
BT, FRERCETORLVZ Y M0, RO GGT BEDO LA R {#o7,

(BR12)

AFB1 58T, 5 WA 22 %) HATEEATHME (A, RAMMR,
2o, (BR12)

TS B R CRBER MRS A3F

@ 66 AMRNAKRE (T, BRWEORSE)
BMEB6T0) 1T, 0 E/iX 25 ug/ T~ hD AFB1 2@ 5 [H 8
HLIFE0FELITX O g7 b AFBL %

Fischer 7 v b (—
BRBAHRED®RES (FE : DMSO).

28RN 9 BRI OB 5T S RBAMBRBRBERL SN,
FFORESEERE Eh & AP A O RESE R CRARHIIER 4 ITRENTHD
25 ug/7 v b 8 EMBREH T, MIBMITRRESRERE 2 ARIZBERS

NIE=DIZH LT, 70 pg/7 v O 2 BRREHETRFRIABO b DT 6~14

BHThHoT, (BHR12) .

14 FOEGUHE-FARBORERERUVRERNHN

BE5& (REHR

25 pg/7 v b (8 3ER)

0 pg/7 v~ (238H)

EAERY GB)

BAEHE

EERY GB)

BARK

B O R

32

6/10

66

3/13

gl

47

3/10

66

1/13

@ 0 MMRLFAKRR (5 k., tk?K&E-)

MRC Z > b (

—HEMERER 10~15 [T) |

.AFB1 % 0 (721220 ng/7 v +DH

BT 10 £7213 20 BRAKARE (5 B/ﬁ\ :Ey‘r’:rﬁ%kaﬂifiﬁﬁ) T B RN AERERN

Ef Sz,

AFB1 58 0OFER 90 WiTI VT 2 £ FRIT, 10 ARG T 4/10 (HEDH) |

R 13 EEREHAERUERY

B IEE

i diag o]

BAERY (B)

BEBE

AR (B)

RS

265

14/22

386

8/8

L3
it

295

10/26

417

5/8

@ 14 AMRELAERR (5 +. BEEORS)

Wistar 7 » b (—##f 66~120 &)

AFBL 85 TIE, REKBHIC
U LTz, &5 8BE®

2. 0 £7213 5,000 pg/kg (FED AFBI
PHEBHENRES (BE . AV TN THRBAERBSERE S,
29 UM L, 52~104 BHEE TIZ
RERFMIER (GRELRMIEE) BEDLN, FoEKk
O RiT 104 BHE TN U, BE 78 8% TAF LB D 10/26 15

MRAIE (EFHLRAE) ORENLLI, (BR12)

@ 104 EAMESARRE (5 v |, BRMEORS)

Wistar 7 > b (—B£ 15~30 %) iZ, 0 £71L 50 pg/7 » @ AFB1 218 2 [H]
4 AREAGRE O RS (B DMSO) Lzt

10 B ST 5 RS AARBEER SN,

19

0 £721X 75 ng/7 v + @ AFBL %

20 BARHERET 12/30 (MHESED Thofo, AFBL B E5Z LY FRIBIEES T
REN., TOBRABEET 20 @M SO T 8/15, #HT 11/15, 10 ARG
ORET 3/10 Thotz, BEHEOEYOIRIZILBR TR CEInRE L 8l
Shic, Fofiz, 2 fICEMIREESED b, (B3812)

@ 46 MMRAAMRR (v . WRAKE)

HED Fischer 7w M2, 0 £7211 32.5 ug/ 7 ~ b AFB1 %38 5 [6] 8 &R
s (BBREE 1,300 ng/7 v b, & : DMSO) U7-#R. RE#FTIL 46
HT9lH 9B rBd o, (BRE12)

® 65 AMRLAKEER (5v b, ETRSE)

Sy b (RHERPSTE) (T, 0 F7/13 20 pug/T v F@ AFB1 %318 2 [6] 65 18
PR TRE (B BHER) LR, REFTIX 18~37TET6 LF 6 fiic
BETORENED N, (BH12)

® 58 MMRHAMRR (5v . BRTES)

HED Fischer T w M, 0 E/21310 ug/> > F®O AFB1L 28 2 [H 20 BREKE T
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_Zl -

Bh (B NIAIE L) LR, BEEETII 58T 9 ILH 9 flok
EHMORTIAERED N, (BE12) ‘

@ 70 EMRHABER (THR, EERS)

3 %# (Swiss, C3H, C57BL) O R{Z, AFB1 % 1,000 pgkg SEORE
ET70 AMREHEES LR, BRAMRED NP0, (BE12)

® 22 @AmMBELAERER (TUR, WRARS)

A/He = A (—##f 16 IT) 12, 0 F721% 2,000 pg/kg KB D AFB1 %8 3 |
41 RHEENRS REYRER 5,600 ug/T v b, B DMSO) T3%8A
HRBBEEI N, R E0EH 24 BE TET L,
AFB1 BGEIZHBWT, FIRIES 14 ITH 14 §] (3 5.6 @/~ 7 R) 28D
bhic, BREMREETII 15T 44] (BH03E~YR) THBEREDLA
. (B812)

® UBRMELSAERN (THR, WENRE)

AJ <= UR (5B —BMEHEE 8 UT, ENMRE WA 16 L, ELRNY
FREE : B 186 [T, M 131 UC) iZ, 0. 5,000, 12,500 ¥ 7=t 25,000 pgkg KED
AFB1 Z# 1[0 6 BREEEAN®RS (BE . DMSO) T AEBAMRBRIBERLESL
To. BERITIREBALG 24 BB THRT Lz,

MREOREREIIR 15 1TREATVS,

AFB1 B#EBTIX, WTFhOARTHLFICHBRENED b, 1 LYo
RE DRI I A RS A b, (BR12) '

' F15 FIRIEDRERE

5,000 12,500 25,000

HERRE | BAERR | BEAR velkg thE el & vk
X B 38 17 100 100 100
MIRIE (%) [ 25 50 100 100 100
1%k Yy H _ 6.56 15.75 20.20
IR 2K (P ) W‘ 0.29~0.57 11.57 16.13 28.80

@ 22 WMRMBHAERR (IVR. WEAKRS)

(C57BLxC3H)Fy~ v & (Fr4ERMHE) 1=, 0. 250, 1,000, 2,000 % 7=tX 6,000
uglkg RE D AFB1 %, 4% 1~16 BiZE[E, 3 HB&IZ 3 £7213 5 BIRERENH
5 (RES5E: 1,250, 2,000, 3,000 £7213 6,000 pglkg KB, B : MU A
AT BRPAERBRIERE SN2, RR 52 AR 82 E THBREIT o717,

52 8 Tid. 2,000 pg'kg HE DO BB L8 % RN 23X ToO AFBL 58 T
AR ORAEFERM BU71) B bk, 82 @ T, K5 E 1,250 pg/ke
EELSDLREH CHMEEOREEFHEM (82/105) BBW bRk, R

(8238) k1T BT ORAELE L 3/100 THoTz, (BHE12)

21

@ 15HAMBLSANERM (FSURASZvITOR, BRARE)

HBVDOMES 7 OBRERERT C5TBLERHED M T v AV 2=y I~
o2 (—REME 9~10 ) 12, 0 ¥£721% 250 pg/kg BED AFB1 #EE % 7-13FE A
TEH5E, bL<1E2,000ugke FEXA 1 E3BAMBERENRS GBE: U7
VYY) T3RBAMERBRBERE N,

15 W ORBRTRICB T 2 FHEIIEHT 7~9 ILTHo7, 2,000
pghkg RE D 3 Bl G/ Tid, FAAED 2 6, AFARARIED 10 FIEB M S Iz,
FFHEARARBEL 250 pglkg RE D 5 EIRE#ET 4§, 250 ug/kg REOHER 58
TefRD LN,

L RS URY =y r <V A0 AFBL R 5B CIIFFEORETSL LR,
iR EEEEOEHNRBD L, FNFUv AV w s U AORBREIZED
ThH, Figicfe ORE SOBEHIBO N, (BHE12)

@ TBAMBHAAMREE (NWLARZ— BHEEORE)

HOV Y 7Y AbRF—iz, AFB1 % 0 $£721% 2,000 ughkg BEORBTEH
B (5 BAR) MERNKRE BFE: DMSO-FU A2 &/ 4Y) TERRAMR
BORFEE SN, —HBOBMIZE, BERE 24 FEN S 01% 7 =/ S E R
—/ (PB) %8Uk#&E LTz,

AFB1 58 Cid, RR 46 B TAF LB D 33 LD 9 FlICfRE M, 21
Bz ERIMAEE IEASERD Sz, AFB1 5% PB 2 BE LERICB W TH, B
BOBEORESHR OGN,

AFB1 R E5BHOBMICIT, REEBETRHERVCERFARBLEZSH, BR
T8ET LR LIEMID 2 Pl IF R R D b iz, (BHE12)

@ RNAAERE (VL. BRARUEONRE)

TR, B= 7 A FARVT 7Y B3 FUFN (85 47 ) 12, 125~250
uetkg RE (BERRAIRE) F7-13 100~800 ng/kg KE (BO#®E) © AFB1 % 2
BHMUERE (FAL : DMSO) TAEMBAMRBREEREI NI,

W5 & 99~1,354 mg (FH 709 mg), RBR47T~147 A (FEH114 B AH)
T, 35 L 13 BICEENRAE Uz, 18 BIDWRIT. FFHIESE 2 . FiLEH
E3 6. B2 6, B E/2IZMEE OBEE 6 41, BEISHE 2 4, RO(LEEE
161, BERLALEE 1 fiTh o,

W58 0.35~1,368 mg (W9 363 mg), REBR2~141 4 A (EH55HH)
T EEAR LN E 22 [T 15 Sl EMERF&, FFEE., BT
SOMESIBRYLNE, (BH12)

172 AMRELAESR (V0. BERE)
IRA (EHEHEBUE, MEIODT ; KM BE5IL, #3705 i, AFB1 %
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2,000 ngrkg BAEIOIBEE T 172 BRI S LR, B E 74~172 @/ (R
5B :24~66 mg) (23T, £F Ltk 6 VL 3 41z, M 6 IT 6 FlIZFTAEAR
BRREEL, (BE12)

® Tof
a. 100 BMEHNAERER (5v -, AWRORS)

Fischer 5 » b (—F¥HE 10~30 L) 1T, 0 H7/-1k 25 ug/o7 >~ +® AFM1 ¥z
I AFBl # 8 @[ (5 B/R) WHIEORE (B BB T2 AMERRN
EfEshiz,

AFM1 58It 96 BT 29 1L 1 41 (3%) IO AIFHEBENED b,
100 BETLRLUIEERDDOEMID S B 841 (28%) IZFFRIERE (BFAMEEE
OZE R RO iz, AFBL 858 TIL 47~53 BT 9 LT 9 FlIzhF
FERERE S RAE Lz (BE12, 14)

b. 21 hAMRBLAMER (5v +, EBHEKS)

Fischer 7 » b (—B#f 42~63 L) {2, AFM1 % 0, 0.5, 5 £721% 50 pglkg
BOBET, H UL<iX AFBL % 50 pg/kg fARIOBRE TIRA LS % 21 # A
MHER S E DB P AMRBMEER SN,

AFM1 XN AFB1 @ 50 pgikg Skt B 5 HTIIERE 16 5 A0 SFEENRE
Uiz, FFEE (B 2mm X9 K& OCHFREREEHESOSE) OREE
EiZ, AFM1 &EBHTIX 16 AT U6, 1T HHTO6, 198 FT219, 21 48
T6/18 THY, 21 P ARBDLN 6 BIOIFEED 5 5 2 HIMBFHIERETH-
7co AFBl1 BREBETIE 16 RN 1T D AIZENT N 9/9 B TF 19/20 (2 FFEES 54
L. TRTHBIFMIE ChH o, (BR12)

[
w
1

c. 21 HhAMRLFAMEE (S5v b+, BERS)

Fischer 7 » b (—##HE 42~62 L) 12, AFM1 % 0, 0.5, 5 713 50 pgkg
gk b U< i% AFBL % 50 ug/kg STEIO R TRA L7=E % 21 4 H B8R
EEBEBAMRBREBE I N,

AFMI1 @ 50 pgrkg FABHRERETIL, 21 2 H T 218 IZHFHEIEMARE L. 19
~21 WA TLFR U7 37 L 6 BlIZIEE AR SR Gz, AFBL %58 Tt
17 7 BT 19/20 i TR AL L, (BHR12. 14)

U LS5z, EEAYOEBHRBIZBONTHFESENBE TH Y . IS &
HE RO SN, FOMICHECERC LIEBSEE SN, AFBL OFF%RA
AT HEEZHICIBMRERTRERESS2ERA LN, Ty P TRLE NI L
PRENT, T v MBI ARERSICI ZENAMRBREEIRIR 16 ILRENT
WD, TDso2 DELED & MR AMIZHT B ML, Fischer 7 v TR L ®E <.

2 PREER (£ ORMBROMEY2HM) Wbl o TRIER S LI BEic, BFS T OMR %l U THEE L2V HBD
HUREROHEENEMT 25 AR (Tumorigenic dose rate 50)

23

ML VDR Em N T, (BR14)

16 5w MBS ABRBRSIC & SRALMRREE

k72

BE5E

B EHM

B R B0

TDso

pefkg FURE | pfkg RETH | (ng/kg HE/R)
0 0 80 0/25
i B 15 0.75 68 18 12/12
Fischer, 7> b 300 15 35-52 6/20
1,000 50 35-41 38 18/22
1,000 50 2 1/16 (82 E#%)
0 0 808 0/25
‘ ~ 15 0.75 80 3 18/18
Fischer, 7> b 300 15 60-70 @ 11711
1,000 50 64 & 4/4
1,000 50 2 1/13 (82 @%)
_ 0 0 104 & 0/46 TDsv=3.52
Porton g > 100 4 10438 17/34
Bt s
500 20 104 38 25/25
_ 0 o] 104 & 0/34 TDs=12.5
Portop,g > b 100 5 104 @ 5/30
500 25 104 ¥ 26/33
0 0 147 B 0/24
Wisu&lg S 250 12.5 1478 | 813 (742 B#)
500 25 147 B | 13/18 (622 B1%)
1,000 50 147 8B | 12/14 (611 BE)
CDR Eg S ] 104 & 0/50 TDso=4.19
) 4 104 24/50
Fisch&«ﬁ; AN 0 104 & 0/16 TDs0=1.13
0.8 104 & 5/13
Fisch?r ? Y 0 104 | 0/15 TD»=9.93
W 1 10438 1/15
0 0 0/18 TD#0=0.932
1 0.04 104 & 2/22
Fisc}“@&? vk 5 0.2 93 I 1/22
15 0.6 96 & 4/21
50 2.0 8238 20/25
100 4.0 54 18 28/28
0 1/144 TD.—m=49.9
Fischer 5 » k 0.2 0/23
(e 0.6 /24
18 1/28
0 104 07144 TD#0=50.7
Fischfr 7 > bk 0.25 104 18 0/24
H 0.75 104 & 0/24
2.95 104 38 1/24
24
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(3) &RREXY

@ E£MBERK (5. AWERRS)
#MED Druckrey 5 »» MZ, 7.5 mg/kg E/B © AFB1 % 14 A EB&AIE O &S
UTfER. SRERCTFED/NIEML, BRERINEHN, RERAYOEN, n—Fv
A 3O, ERFIET. AER¥BY Lo BEERAREE L RET 2HE
BROLNE, REGEOMPBREL 86.2 pg/l Thote, (BR13) '

@ E£MBEEER (5 AWENRS)
MED Druckrey 7 »» M, 7.5 7213 15 mg/kg KAE/B © AFB1 % 21 AR5R
BIREORE LR, SRROIMMERE KRB ARETFHRED, bR
NMEVRERUCAERBERR S HRO LN, (BR13)

@ EMBERE (5 - MRARS)

HOT v b GREARH. 160T) 12, # 60 ug/kg AED AFB1 % EHW#E L
TeRER, BEOEHR UM TIHUREERRD O, (B]E12)

@ invitroEEEEER (S5 )
TAE )Ty NOIBHREURE LR F%, 2~16 ug/l DRED AFB1 T
MH L, In vitro TOEBRENRM SN, FORR. FHSHIEOBI RN
BPESHETARED O, (BE13)

® L£HEBHEEE (T2, EA/SE)

ddy <= 7 X (4E#R#E) {2, 0.8 ng/kg E/ B @ AFBL1, 4.8 ng/kg fRE/B ® AFG1
FRAESRERETAIRMTHES Y, B8 6 v AR E TREM L FiE
OFFFER S TEMBNRBRNERE SN,

AFBl #E#TiX, RBMOFRICKT 2 TERBHRCIEFBROERE. IF. ¥
2RV DB D b, AFGLIREE T3, BT 2 hHiER 0
BMOELY VY FOBERN, F, BiCkiT 3 RERVEEORME, A%
WERBO LN,

AFGl O#5BiX AFB1 ® 6 5B THo 28, IR BIZHT 5883, AFG1
XV AFB1 OF Dot (BHE11)

® SHEMERE (YYX BNEORE)
HORH TV ¥I2, 16 E 7213 30 pg/kg AH/A ® AFB1 2B A T 9 ARMREIR
a%kE%, 9BMOEESHASREShE,
EEEINGH], BRLER BETR MAToUVBE, #AFE. BFRERD
BFESEORT. FHEFORMESRARKENCED N, ThbOEEIT
EEAME bERE L, £, REMBARVERSRPEEL T, 7RIy

 EILEOMORERICIN T, MENNRICH LT EE RS 3EHO L,
25

@

B (20 mghkg A E/B) OEMRFIZLY) ZnbORBRIBMIN, (BR13)

@ SHEBEER (2. BEHARE)

MBI 7i, BREL NP EaavhbBoNERT 75 bR 5 ERE
10 pgrkg FIRIOBET 90 B REERES U, EHEERRPER SN,

10 ug/kg fAk |EFH THARORBYICEFENRD bh, 3 B@WRRHCRE
BREBORDMIBEESBD LN, 7, 10 pgkg FRREHTIIESY
OFTERNBER L, 3 BERET 33%ITE L, 10 ugke FEHESHOAHFE
OO TR, 777 b2 ORBEHOBRERX PR VE,P-T2, (B13)

® RENBRERR (S, BTEE)

Wistar 7 > MZ. 0.3 mg/kg BE/H O AFB1 #8FiK 11~14 £/13 15~18 B
CERTRELEBEESYE, RBHOBEMREERBRIER I,

R, MEHREEL T, BRYOGEIRERRIA LN h o, AR
DD b, REMY TId HARFOBAE SR (early response
development) DR, BFAEHES. FERNEESED LN, IR 11~
14 ABREHICR T2 REBOFFIER 15~18 BREFH L Vb oT, (B813)

0 RAREEBUEER (59 -, BRARE)

Fischer 7 > b (—BEME 10 IB) OFEK 8~10 B £721% 15~17 AiZ. 2 mgkg
{RE D AFBL 2EERBRE LB HE S €. BB O REHREMHRBIERE S
i,

YR 8~10 AREHOREH T, LRU2VABTHMND 77U &Y Fhg
MUz, WFhOBRERIZBNTH 1 VAR TEREDHRBOBIO BB DN,
2~3 Y ABMTREHOITEIIIEY Lo, BICRAH AR MR AL 3
Booht, (BR12) .

® REBHRR (5. RTHRE)

T b (—HEE 10 IT) OFEIR 8 £k 16 HiZ, 0.7, 14, 35. 7.0 mg/kg AE
DF 75 h¥ v (AFBL: AFB2=175:25) 2R FHRE LR, BIEICEE
H, FEO LLRUHESOBEEARA LN, ARRBOLARPoE, (B
FR12)

@ invitroREREER (S5 1)
10 BERO T v MBI 15 uM [4.7 mgl b L i3 F LA EDR@E D AFB1 T
Ll ZA, #RERENFERIN, REEFELREET TR, ESHEBRAE
DOFEREIEBIH DR ho T, BRERBLEA L, (BR12) '
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@ REBHERER (T2, BEANRE)
ICR <= 7 2 (—Bit 8~120C) DiFR 6~13 AMOEED 2 Bz, 16 ¥/
i3 32 mg/kg ARE D AFB1 2 EERBET 2 RESHERBIYER S Nz,
32 mg/kg REBERITEN T, BEWITIET, EEENME], BEEEMAS,
BRICEERE, ARG (05%, RBRERRE . B&REH (BRIVE. REBHE
#h) BN, (BR12)

D HEBHEER (TR, AEEORS)

NMRI ~ 7 & (—&#f 19~36 UL) O#f#k 12~13 BiZ. 0. 15, 45, 90 mg/kg
KED AFB1 ® JEIEWNR S . ¥ 7213 45 mg/kg BE O AFBl 2#EROKBE TS
RAERGHERBRNERE S,

BENERIR S TR, 45 mg/kg REM L BREGHOBIRIZRERE, DER 4.1~
5.6%) RURRIEOHE (18%) B LN, BOREH TIIERBEDAE
(13%) 2N, /2. 90 mgkg KED AFGL % EENKRE LR,

BRI OAR (14.7%) ROUEBEHE (55%) HBEH LNk, (BHE12)

D REBUEER (FHX. AERORE)
"CBA~< A (—EEME7~8C) DITIE 8 £77i3 9 I, 4 mghke KEDAFBL %
WA O RS T3 BEFEHRBRIERE s,
R 8 RIREHETIE. ABIE 61 ITrh 7 HLICEEMNR O O UHKMIE 4 #], IR
BRBRZY 3 4, JBBRE 2 B0) A3, SRR 9 BIREREOMRIE 51 NI IXFRIT A b2
Mot, (BHE12)

B RERHERR (ZTHY)
=0 h U DFEFINC AFBL 2HE5 LR, FRLT, REERUER OB
BOLNEN, BEEOFEEREINIAL AR -T, (BR13)

(4) RicHY
@ AFB1 OREBMERE
AFB1 OBEEMITOVTIX, in vitro R X in vivo & HIT IRH72 BRER A S HE &
NTEY, FOELASITERONTEHEOERIELN TS,
MEIBOTREFEAEE, DNAEE, DNA L oG#Ee. EEHEICE,
THRIGFRALR, BRTEHR. ASRABL, L avVa U BT
LB, FHRERERR VMBI BFREINT, T =V FIBIUCA
O DNA & OFEFESN In vitro TREIN-, WOEEBILE F\\ - in
vitro BB T3, FoEMRICR W TP EEGRER, RafRRE, WREasy
A% (SCE), BEFEALE, ~EH DNA G (UDS). DNA SEIHA,
b PRI W THREERRY, /IMEFER. BiEFRAZE, SCE, UDS, DNA

27

EDHREHBENF RSN, in vivo RETIL, F - BEEMIZIV TRERKRR
%, MEEL, SCE, UDS. DNA $#{JIBTR " DNA & D#EMREVHER SN,
Eh, TAFFMCBNTEH TORBERRYOBREIMERES I, (BH12)

BEROBETIE, AFBL IIABRKRER TR MRS EFETH L
DR L MR AV e RBR TRE S, BT B U AR E
WTHIR X 24T LT LOH (~T d AR OHEER) MRRERE TR LT, invivo
RBICBV TRBEFRALBOBREABE SN, Ty hBWTIHEERY >3
HRToERFY L F - T RARY RV T AT =25 —€ (HPRT)
BERTEATENGR IR, 72, BigBlue® F 5 APz = v 7~ 7 A TRF
WTO lacl RETFERERIIFBRENLD 7208, BigBlue® b A Pz =y
75y MIBWTIR= Y A~DKREED 10 550 1 ORE T, HFBm EBRE
BOBRPBEIN, T, BETEITOBRPLEDIFLALEN G L T
~DEEHBTH -1z, (BHR13)

@ AFB1 ORERIEDFEE~OSRAFI T BB

T U RIRNT, L F =L (B Z 22 A) HBEOERIZE Y AFBLIC K
% SCE OHBRMEF UL, FrA=o—ANLAZ—TiZ, B L BT Y
Ak 2mg/L OEET 14 AMBKKRE, vV ATIRT Aa) BB %E 10 mgkg
HBEORET6 RN 12 BMBRE LHER, BHARICKT SRAKATOHER
FIXET L7

Fofich, AFBl OREGEHEMOERIZ. 2 IV A T/ —NEEY (&8
RFEE. o U, a—be—8 NIy, AT/ =N pe Fuaky
BEEE). MM 7SR/ AR (Fra—pn, YL Z40E8Fy, Bdh=
VA NTFU), TUFVVRY p T EFAFZRY FO LD 22 DRMRSGT
Lo THfEN D Z EBRED LN TWS, (BR12)

@ AFB1 BAEARICE 1+ SBMREFRUCEEDSRE T BT 55
B CF1< 17 21T 6 uglkg KD AFB1 2 HE AR E LZRBICR VT,
24 BLUBIZRA LT SFORFEED 5 b 14l cHa-rasBRB{EF D3 Fr6l
12317 % CAA 76 CTA ~DERIEM, 2 FliIZ CAA 2> 5 AAA ~DERBMBEED &
i,

HED Fischer 5 M AFB1 % 1 mg/kg 8. AFG1 % 0.3 mg/kg fAEIOR
ETRERET L CTHRES W FHERESY» SN L7 DNA R, £ O
FRBRREE D 2 ORI, LR U DNA %, NIH3T3 < 7 A flifahkic g
ZRFEAL, BEREX— Fv AT 28I L 588 L 2hics &K<
invitro D7 #—H A « T w4 TCEHAMBRORINEIT-7, FORER, 1T T
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1
o~
1

Ha-ras, 1/7 T Kiras. 5/7 CN-rasBERBEGFOEREBRE SN2, BR
ER (a P 1212805 G1d A~DEY) XKiras® 1Hlic0LBH 50
7o :

HED Fischer 7 v hiC 25 ug @ AFB1 % 8 &R (5 HAR) HEEAKRE Lo RER
KEWT, BE 1~2 FERITHE L 8 FIOMHIBO 5 5 3 HIZ o Ki-ras B
BREFOa N 12ICRTHBRERBRD b, 1 HII GGT 726 TGT ~D#s
#. 240X GGT 5 GAT ~DERBRED b,

AFBL 285 LT B FARVD =7 AP (£ 418) ([2RE LK, FFHER
BWAF QENIA=2A4FN), JBEE 16, HEMEE 16, LENEHEIRA
M 14, BFAE 1 HIZRNT, ps3 BRIZFOTI YV 5, 7, 8 Tida F 249
DOEB/EREZBDON T, FHERE LFAITI R 175128175 G726 T~
B|ERD BN, (BE12)

(5) Enih
@ ABl ORMAMESNTIEF

a Hoy—wWRk

HED Fischer 7 » MM U —HifR (B BERSE-5EBEED 60%) SN/
£t% 6 BARBR ISR, 2% MIRICET 5 AFB1 O DNA ~0O#4
E¥i R AFBl HRMEOHARETORIBRBD b, AFBL OREREIC
Lo TR TR MR DNA SRUIIE S hiz i, DNA SEizH v Y —HB
ABL D LRHBBEOFBE» T, AFBL 5 3 BEITITHBEEO L~ VI EE
L7, BHRIZRBIT S 7a—%A b A LY —COMBBHBTTIX, vy —§
REBRUBHO S HOMBERCEEREZRBD O o7, AFBL &5
2 & 0 AR II TR T S3%EE S N, BE 3 BAICIIBEECEE A
biviz, MISHARIL, val —HBRARFICL L THREThTMIE, o,
IFligR BRIz ST 5 AFB1 %R DNA SALICIE, v u UV —4SIfRAH CEE
Brohfe, (BRI

b. B4 \OR

Fischer 5 » MZ 0.3 mg/kg {AHE/H D AFB1 # 15 HRJ#R 5%, 6, 14 F7i%
2HDHLA Y (7 BE 5.2, 12.2 £7211 19.1%) 2 &L&E% 6. 12,
40, 58 /=i 100 BREER S, FEZEL GGT BHFMBREORAEITHONT
matani,

AR (12 38) RUWFEE (40, 58 RUN100) i1, # o0 BOERE
WRTE U CRENBM LT, B8 v 0 BH TR FRBRERCIFESDRER,
BEEOKRE S, B v OFEBOKIIRD U, EEHERE COREEmLE,
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gL DIEERARY, BHEEOZ VB2 0B 2 5 X 8 CiEs
o7, 58 XUF 100 B TiE, FFMRBRAEDHE (MEEOK, FERICEDS
B LEERESEICHE VBEBEBEASALN (r = 0.90-1.00), EEEV
AR B, TR AX—FBRM EEHEVRESTY, B2 37 BIC X - THH
ENBTENBHLENE,

b FOREBEFBIZEIC HBV BRE#S 2 EARBRIR TR Y, izl
Fu—NREY ERIRT, BOREERET S RENER (4, Bty 3
7B) LRUFFTONRTND, TORRERIET5H, HBV FS5vRPx=
YU RAEROT BEOETILNT5RETOEMES L 7 ROEEITS
WO E L,

50-4 HBV FS v AV x=w o<y A0 F BEMY (BF) 1T, 6, 14 721X 22%
DAEA L EEDFERLBRRSELHER, BEROX 7R (22%) BERET
1.3 4 A CS-HARBFOREGTFER TH S HBsAg BECHEMMPRD bk,
R LT, FREWVERO IE A UHBEO HBsAg 13, £ Fh 42 B TX
2%MElsh, FERZABRBRGBRSREN, MESNVE I V- EA VR
FF U RT IF—FOERICIE. LI EEOEBIIA LN o T, MED
FERND, ZhbOERBMICRNTHES VHIREENT S-S MARGF RS
H@E+aZ BRI NE, (BRI

c. [EMF- BKILW

Fischer 7 v M. {EERRS - mRALDEE, SH vy —JSHaEHE. &Y
v U —BRFEEEE. EdTROT > SERERE S 5 2. AFBL ONEM
DNA ~D#E&. FFo GST. CYP2B1 EUF 1Al OIEMIZHT AEBIZSWWTH
Bahi,

27 a Y —A%r Lz AFB1 OAEM DNA ~DORES1T, EHEETE F /- 13RS
Wi+ BRAACERELEE CH BICIET U, 1BIERF - MR A/ L2 AFBL @3
2 Y —AES DR ALEIET AN S D R E R, FFO GST
FEHEICIEM TR O b o, BISHFTEEE TIHZ BEEE & /- 1 3@ Rk b
MEE L b CYP1AL RTR 2B1 FEHES I L, AFB1 OBESEANEAT S 2
ERRENT, (B

@ nEEk

BERL U5 v b GERERBEA) iz, 60, 300 F 7=t 600 ug/kg KB AFB1 2@
AT 4 ABEMERS L, 8IS VTR SN, IS Zic >0 T,
EEBBER L AIEIC LD, RRERZIZ OV TR T S — 2 BARIEIC L D A
Fahiz, F, TRUBRBEIZHLTY VA SEERISOSH bIThhi,

HREPOT v M T, 300 pgkg REL HREH THEEREODMEINED S
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i, BEROBEBEICHNT S AFBl ORFGLERBEREN . MYYE L EELiz
T HBEME R D AN DB LRSI,

Fischer 7 v I (#f) R Swiss U7X (M) &, =7 o/ ik 5 &HBRA
FRRBEEAETOWLTRAIZ LY AFBL #1%5 L ABissh B > TRE
xhiz,

WAHE I HEAE 16.8 pgkg KE TR~ n 7 7 —VRIERBIMG &
. COERIZ2EMBSE L, KERRT TR, BARBICIAERELY 1
¥iolpwWHET, AREENZHE~S v 7 7y —UREROIMEHNRD bk,
KREMNBETHRE T i~ s a7 7 — V0 b OEBEERF-o0H S #H &
. 2FOEREREREOCREFHEHPBEESN LS, IRLRFNENER
~ruZy—URER CBBOFEEED —KEEOIMENZ L > THREN TN
5, LLEXD | AFB1 ORKEHEIZ, MRULSE OB EHHEEHELMEI LIz L
fmahi, (281D

3. ErZHITIAMR (AFBY)
(1) AR (BRI, 59, (AN, Hith)

EAICERE N AFBLIZ, £ PV THIMOEMTEL R CYPIZ LY
AFB1-8,9-= R ¥ Fizfi#t & v, AFB1-DNA &2 EE+5 2L T BB
AEERT L SR TW5, AFB1-8,9- =R % T EBHITEV R E RS
HL, Z/7=v0 NTALIZHES L DNA fIHEZ AT 5, AFB1 ORBIEHEL
ORBIZZEAZERA BN, FHEBEAL TRRS,

b MZBIT B AFB1 ORBHE., T2 CYP1A2 % CYP3A4 2 X CYP Iz k-
TiThbih b, CYP3A4 12k Y AFBl-=¥% V-xR* 2 FRNAFQL MR E N,
CYPIA2 Iz &k » THED AFBl-=% V-8 ¥ N, £E0 AFBl-T= k-8R
¥ FROAFM1 BER S5, AFM1 EF AFQLl R EICHt & h 5,
AFBI-N7-7' 7 = U EL, AFBl-=% V-8,9-R¥ KiIZ X o THER S,
fHh0ED 98%#B % H® 5, CYP3A5 13 L LTAFBL % V-mRE T Fioft
L. AFQL DAERII 2V, B CYP3AS BHITIIBAZRHY, 77V
HRT AV IAD A0%IZIIRERL L, CYP3AS RBEDZERT AFBL 125
THREHICEEE 5 X DREMENH D, CYP3AS 1T o0 TIX 7 v t— & —Hif
OLEBBREENTWVEH, BEHLBETESE L OBMRIC OV TEHAL AT
AN

IR RO 8¢ B £ E 7% CYP i3 CYP3A7 (P450 HFLa) Th Y., Z D%
X AFB1 % 8,9- =R ¥ FIZRETEMHILT 2, Z0Z Lk, FrE7izinT,
AFBl BB L-BEN A TNFEROESML Y& AFBL-7 V7 2 A
EHRRHEn Tl & EBET 5,

B hCHEF Y- =y P @lE o FOBEREIVL b5, —2iF GST
WEAHETHD, Fim, KBIBIZED 89 Ve Fu Ut —UBRERESh, #
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HEIZLARBESTTITATE FT2 /S5 — A &5, AFB1 RO}
AFGI MBERINTITATE FiX, VPV REDE—RTIVELEV YT
EAERL., TAT I UMK 02 oy BRMEE B, &6iT, #u
BRI AFBL 745 e KU 7 24—Vt L3 REE2ZTTOTAa—N
BEREND, ZOBRILT Y MIBWTHRED LTINS,

MR BRERETH D40 F75 X (Oltipraz) 1. 7 v b T AFB1 #RITE
DREZIMHTEZ L BBOLNTN D, FEOBEE 234 AITH L TAALF T
F X500 mg EHA. i3 125 mg #ER/RE LIZFER, 500 mg BEH T
RO AFM1 &2 51%%0 L. 125 mg ®E58Tik AFM1 SEEBIZ & bz A b
N, TR ANH T~ VEBEOHEEEREMN U, LR oT, &
HEOFANF TS5 X% AFBL ORBEEL IS4 525, KAR T AFB1-8,9
TRFL DTN EF A REGERINEE D LERENT, (BB13)

(2) BieRt

L DT 7T R URRBICETIREIDRVD, 2004 BT =T TRE
LI KBRERT 77 RE¥ VBB TR, BEBRSE 317 AD 125 FINET L,
PERAM CERTEINZ bR a VRS 55%, =T OREIEETHS
20 ugkg LV HBEBEOT VT bV UERATEY., 385%TIET 75 hxd v
P 100 pgkg Bl E. T%THE 1,000 pghkg Bl L Th o, MERBERORSH
WMIZBITBET7 75 MRV UBE (8 52.91 pgke) 1. BERODOCHIERIZE
THEBE (K8 752 ugkg) ICHLTHEEILEP ST, BEET 77 b vhE
BEEXNBL UEFHRHRAE? D, BEOREEOKSGMHE (0.25 ng/mg 7L
7iv) 2 LEZBED AFBL-U PUoAMERY A RFTHD Eank, (B
fR14)

T77bRUOEBROBREZ Y 5 2RMEFEET. RALD bFEOF IR
ZATHD, Wik, RiE, BER SOERICMZ, HERECLEFBERO LA
BEHLND,

VR FLHEINT. BT 7Y DB T IHETHE, Z U0 B xE¥—R&
ZEOFHNIT 7T FE P VIt RBEINAEE. BEICLLLTLEPO T 75
MV VBEREPoT, L LRBEOFHTIRRTOT 77 b3 U BER
Fhol, 77T bRV BB AN VY BT RAR—REHEOFHTIL,
~NEZ Y CORT, KEEEOBE, BYIGYEOHMN, ARSEOLEENSED S
NI ETe. TI75 XV U RBRBRENEFHTR-Z Y 7TREREM L, (B
FR13)
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(3) #tALE

1960 ERFENS, FRXIANTTZ7IDETITERRZ, 777 hFv
OEBREFED Y R 7 ITHRIC OV TEERENED S, 1980 ERITIEE Y
2 7 IR TESHRFESER S, 1980 ERE TR — MFENTTbh
S & 507, IARC Tid, & FNRUEREWICEITS AFB1 DRHBAMEICD
W, +aRERBH DL LTINS, $h, REFHME LT, BRATELST
77 bR UREWIEE MZH UTEBAERSZHME (IA—7"1) EH%EL
T3,

O EZRE

JESRAE FFREBORE DA ML\ B O 8 UK THREBTAORF A 2 S L 1993 i
WESNT, BA 250 ARMBICHERY FEEIT I Lz, RRUMKRRAS
ERIL., miEP O HBsAb O#tH, R @ AFB1, AFG1 R UMR##H (AFM1,
AFP1%) OHEEMTONIHER, 777 3T U EREE FHIREORE LD
BEMIIRD SN2, BEST L a— 2o 190 HB DWW TR HE
Bahi,

LR UD 2 MIRIZOWT, 1995 T 7T bR BRI A b BT RIRRE

BAEOBRINFESN T, FFERBORAERIIPRIL Y BEHTHV L Shi-,
FHIR CHR SN THNB E—F vy Y RZ—5REL L U, BEARSOREREL

AFBl BEOHEZHRE LLERE. 2B THAHEHHS OREHD AFB1 BET,

PREEIDNPIEED, HRELENIERHALMR o, (BFR13)

®@ ak— A%

REEHEREORERSPHRACHLIE VKO —2>THIPEDEBF YV
VEIEXREE T 1982 E 7T Ah b 1983 4 6 AIT 25~64 OB 7,917 A& B
W R AT AR DFE AT 31T 5 HBV & AFB1 OB S W THENERS L
7=o 80,188 NMEDBBOER, 149 FIOFRTHERD b, 76 FlILFE BT
EREHE Tholz, HBsAg BHERITa R — F2ETIZ 28% ThH o228, FELH
TIX91% (76 P 69 ) Thotz, £7-, AFBl BRERBEHET B 7010 1978
~1984 FEIZFEAL AL EHSHZY 7Y 7 L, AFBl BLRORENERE S
e, #EFICE T 52HE AFBl B E L FREFMRBORCERE 7oy L
e Z 5, BERESLBREOECHBEERIBEBO LN, (BH11, 14)

LMD 45~64 RO BMEEN G L LT, 1986~1992 FITEM X L FRE T,
18,244 ANH 364 GIOBWRIENH Y | 55 FIBREEEFE ChHhoTe, 777 bF
VAL Ae—H— L UTRPO AFB1 R#i% (AFP1, AFM1, AFBL-M-7'7
= ATNE) BRE X, HBsAg OFEBRE S NI, FHERE 50 AT 32 41,
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STFREE 267 AP 31 1T HBsAg BBHESRD iz, SA A —H—1E L DE
B Eh, AFBI-NT-7 7 = AMERBRHENZBE TR LEBAT R
I BEhol, UAIEFBAS A — D —BHOBEORERY 22713 34,
HBsAg BB CIE 7.3, AERY A EFTHLPEIT 59 Tholz,

BEORY 7—#BTRFMEEORERSENLEINTWS, 199145 A
M5 19924 6 AIZAZ V—= v FBERE L., 30~65 ROBH 4,691 ART
ZiE 1,796 AEBARICHTAE ok — MEERER SN, TOFBER. 1993 £F
TIZ 33 ADSHFHERRHE & ZHT S, 2 41Tk HBsAg BBETH o 7=, MIEFFHT
SV, fuif~—»h—& LT HBsAg. # HCV Hfk, AFB1-7/7 I U fH
EOXTRTbhie, B PRAT 4 v 7 BERMTOER., AFBL-7 /7.2 A&
DFEEL RS S O (OR) i 3.2, fio#4%EE (HBsAg, #i HCV Hufk,
FEOFERVIFEEOKRE) 280 = B&8I1ZiE OR 11 5.5 IC EH Lz, HBsAg
BEOBEAITER L VA IB®L 2D, ORIZ 129 Thot, TOEHDT 75
N OELRBRFIIEEETH I LHEINE,

BED 7DD 25,618 ADBHEEIRIC, 1991~1995 FITREE L7575
ETH. 56 HlICHAIRBORENED SN, EFO HBsAg, a-7 = 7’1
F4 v, 5L HCV ik, AFBI-7A7 2 U AHIBE R TRB O AFBL Rt % 5
EL, aPAT 4 v BRMFTBITONIER, HBsAg BHEBEIZB TS
Ae—b—BRELEREEXDZENRENE,

B O HBsAg BB E 79 A% 1T, 1991 ~1997 FIZEH I N /A T,
AFBI-TA T I UL FMIRE L OMICERZBEEENE O LLE,
GSTM1 RO GSTT1 R&EREGFEZ, FFRREO Y 27 OETIZEEL TR D,
GSTT1 BE=F8 & AFBL-7 7 I U AHIEROBICIE S 2N B BB E/EA
HEH LT,

BB D 30~65 WD B, HBsAg B 4,841 A, B&YE 2,501 A& HERIZ, 1988
~1992 FITEB I NAAE TIE, 50 FlITHRREORENRD BN, 14 (|
HCV HifkEB) 2RE HBsAg B Thot, RPO7 75 b REMHD
SRR, AFMUIE TR TORBRE TR I, AFPL i3 81%. AFBL-NT-7/'7 =
AT 48%. AFB1 i 12%, AFG1 i3 12%DBEETHRE SN, 775 b
XFUVEBDLEEXONDIAEMSOBRE L RY AFML BE & OMICiZEELRHE
BIBBGR ASER D b hi=, AFM1,AFP1, AFB1, AFG1, AFB1-N7-¥' 7 = Afhuik
DSEEONSA F=—H—05H AFGl #B< 4 BEO M 4<=—Hh—BHH
RO Y Ry O & BE LTV,
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PEICET S HBsAg % v U 7O B2 0HIT, 1987~1997 EICEH S iz
FE T, MRS 2 RIE L BED AFBL-FAY 3 U NEREREEICED

o7,

PEIC BT DB BT O BHEEE 145 A& BT, 1981~1982 KU1 1987
~1998 4|7 K X 7z FHE TR, 22 B FFRASB ORENR D Hiv iz, 7t HCV
R R OCFRICHFHEEOFRRER S 28BS BBAY A7 B LE., £/,
R AFMI BENECBE TS O Y 27 B3N Lkz, (B#E13)

@ EWNRNE

TA Y= U FONMRBEEE 22 ARUKE 22 A& 810, 1998 FIZFHEME
HRFEIZRT S HBV RO 77 RV EOBRIZ DLW THEES N, BF
16 BIR USR8 #ic HBsAg &, mMHB07 7T b (Bl Ba.
Mi, Mz, Gi. Go) RUO\T 75 bHTa— VOO OER, TFHRERED 5 H
(23%) . XD 1 PHZT 77 b X BEOBIMBPRD LN, ZOEIEER
LD Thot,

A—HF OFFHIRFEERE 150 A, RUNIIR 205 A& HRIT, 1996 5 1998
FILHT TIHMIEBOREIR T 2777 b UERE—F v V8 — D
REL GSTML BEFH L OBERICOWTHES N, BRETIRE—F v U
S —DOEBENL ., FHEREY R &L v—F v VY —BEREITIZE S5
RRBRISBEERRD OGN, A—F VB TRY—F vy V7 —FBREICL D
U A7 OEMMBHBNTN, A—FrARETIRA LR »oTz, GSTML B
FRUIHRBIBERAEDO )V A BF TR, E—Fy VRS —ERCL 5B
U R GSTML REBEFRHOBHEICRES LTV, (BE13)

(4) EWMRERH

FARBNT T 77 b X2 OEREE & ER~DERIC OV TRE I,

1987 SEIZH M S N 7 Mg o 35 3EbH 17 Y (48%) T 0.064~13.6 nmol/mL
(¥ 3.1 nmol/mL) OF 77 b X UBRBRHINZDOICH LT, HEEEORE
KILTE Tt 35 BB 2 6 (6%) T 0.62 nmolmL D7 77 h & ik
SN TERhol, ZOTENL, 777 MU U3kRE2EEL, BR-
EERICEEIND Z LR E L,

Rzl b—TFRENT, 777 bV UBBE FROBEDBRIZONVTH
EEI 2002 FFITHRE SN, 480 A (1~588) DFHEHBICRELEER.
MPOT 75 RF2-FAT I ATIE OGRS O F4 2T
HUTZFHRTED ST T 77 b FI-TAT 2 U IMEO M P EE & WHO ©
T L AREREORE (FREHLETREERL) & OBIRITADER

Zhol, ZRODOF—EnL B 7 VARV TT 7T &Vl FHORK
EHEETHZ ERRRINT,

TAV 2 Y TIEBITAHERBREL T 75 bX v EOBMBRIC OO TR
BHI-WiT, 1989 4 4 A~1991 £ 4 HICHAROBEARHR 327 AL ERERE
60 AMDIIMEMSEREIN, 777 XU VRBHEBED 24.7%, EHERE
D 16.6%ITHRHENTz, T—F OGN OBR, FIERBED Y 22 77 7 ¥—i%,
INaA—R6FATy F—FTe FuFfr—¥XRZLMEDT 7T bFT T
HHZ EITERENT,

PR R MBI S A 27— VRO LIz ATB1 © DNA fHfE o #
EFERMN G, AFBL XM ZEA L, RIS FHICIBIT T 2 TEENRRIN
7.

TA P2 TR 2 BUNERERVEFTES 50 ADHIKE BERLREN
1994 FEIZRE s, TIHEREOREIO 40%., EEFHD 8%IZ AFB1 A &
nic, MHEBEORETO AFBlI REREFE LV FEIEL . BERTOH
& (50%) bEEH (10~15%) Lv@Erolz, (BE13)

(6) RizBiE®
® RBRUERHBICETS DN ok

AFBl /7= U AINEORDPHHEBIZ OWT PEEEF UV VKB BRED 25
~64 DB 30 ARV 12 ARBIz, ThFH 19854 9 ARTU 10 A
1 EMToE=4 -3/, AFBl D EHERERVHRERRBIELETERFL
48.4 ng/B RV 276.8 ug, THT 774 pg/ AR 542.6 ug Thot, 1 A¥D
@ AFB1 OFERE & AFBI1-NT-7' 7 = > O R P B ORI EE ST Tid, 588
BRI (r) 12026 T, FEREBZAO N7, BTAMN GO LETH r=0.65
THY, BEEEE B L 7 BRAORERE L AIEE O S T r=0.80
ThHot,

Hrr T8N T, FEfh, HR R HBsAg DEE TS T Lz 15~56 BED
BREIOAEZRHRIZ. T 7T bF L DOFRE L AFB1 OREHE R AFB1-NT-
JT = ORPHRERN 1988 4 10 A 1 Bl E=F—& i, £/, HBV D
REOFEBIZOVTHLREEIN, BT 75 bXL VO ZEHBEREBZE®ET
82ug, KETI15.7ug Tholz, 777 b ORDYEMESL 1 BY D
AFBl OEREOBRBEIZRSH T, r=065 Tholk, FHORBW L LTI
AFG1 BB E 5Tz, #i2 AFP1, AFQL RUAFB1-N77 7 =0k
BEDONT, AFBI-NI-7 7=V DR EL: AFBl ORERE & O# T,
r=0.82 THh oz, HBsAg BHER UREE M C, AFBL-NT-7'7 = > O R Pkt
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BITERALN Mo T,

b MR PIZ 81T B AFBL-NT- 77 = 220\ T, BEOHFMEBERE 9 A
EHRFICHEIN 1991 FIBE IR, BEAFHIEE (ELISA) KX 53R
T, JEE DNA © 7 RB R OBEET 52 TEEHE DNA REHD 8 #lth 2 flic s
BB O, E6IT, FFHRBAE 27 AeXH & LB B Raikic
LDRBTIX. BED 861 (30%) RUFEREZEATHEED 74 (26%) 1T
FTABRD BN, b OREO—ETI: ELISA THRBEEENELN, &
FMEEES D AFBL-7 7 = fHIKIZ D0 Tid, PEBEOBERBF = a X ok
7 (1988 4F) RUCKE (1989 ) IKRWTHEIN TS,

DNA &#BE%E TH 5 XRCC1(X-ray repair cross-complementing group 1) &
AFB1-DNA fiilfk & OBIRIZ OV T, BB OERIZ B 58 DNA BEtx A
WTRBT & 41, 1999 SIS ST, = N 399 (Arg) O EHSRITH LT,
399 (Glu) #XIIBEFICHEOHEIT AFB1-DNA kot &ns I 22
B 2~3 o, UL, BRi=FER L AFBI-DNA KR E O =5 {fE
OEFEICOWTRIMENHER. 399 (Glw HMIBETF & AFB1-DNA fHinfk
BE L OEEOREELZ EERRORTREBE KB L TWAZ LAURBE
iz, (BRE12, 13)

@ griYRitmE

HrETIZRWT, BEREICL2BRRUER, HE N HBV OREZ0OE
FER L OBREEZFHDHIT, 181 AD HBV %+ U 7% & 357 ADIMLH
AFBI-7 7 L ATIMEBRENHE S, 2000 EizgE Sz, GSTML,
GSTTL, GSTP1 RU=H®¥ > Kt Fu st —CRETE L OBRIC OV THRE
ANT AR, GSTML REBREFROLN AFBL-7 VT 2 AT IR ORI & B
LTRY, ZOEBITHBV EBRREIZRES N b D THotz, RPINFY
NARBHOBIESIC & 5 M TiE, CYP3A4 RER L (AR E & OB E-IE L5
NIRRT, AFBL-T AT I UAHIMARBICE B 5 2 5 X ERZ. BEMR (5
SLYHETEY) RUCEOROFES MELVEFETEY) Tholk, FEIC
BT HREETILAFBLI-TAT I ATIEERE & GSTM1 Bi=TF2 & OBIEMSIT
BN 2Tz,

FEOBEEARIC, M1E AFBL-7 A7 I AT MKREIC X > T AFBL &%
BrEARLEARIIHRL, U Skick) 5 HPRT RAE RO RAESEN
LB S NI AER DS 1999 #FIC G ST, BARRER T HPRT RREEOHM
BED LN (OR:19), ¥ ETIZRIT 5HE T, AFBL-7 VT X A0
EREERERTCDNARE L OBERRBRH LR, (BR13)

a7

@ MNAADOEADSHET

fax ORI AP REEFE, AFB1 © DNA ~Of &2 EMNT 5« OE
FRHEEENTWSD, in vitro BEBRTHR., VFIA R, £V F—A-3-A/E)
=), TUXRUNB, in vive BBR T, 7Fre FaXxd by, 7FE
FrFor7azy—i, 2 hFiFy PFF—AFFr AAF 75 IR 1,2-
UF A —N-3-F 43 AFB1 O DNA ~OfEEE2 RO I3 eBEH LN,

B S5 F A BEDKTFIX. AFB1 @ DNA ~OfEFK SIS E,
FNEFAUBRE LUIEEITIE. AFB1 © DNA ~OEHEHM 30 {51225
ZERBY LN, KRESORRIZEBNT, AFB1 © DNA #& 3« DBERR
OFEHE o T SNt BEERRREER. B GST OFHELR
EELTWE, (BR12)

@ & HFRSIcETS 53 HIRETORRER

Bz 7z b MNEEICBWT, pS3BEEIFIRETORRER (FLLTIREY
ARRER) BEBEEICEDLN TS, 775 MU RED VR IBEWE
EX LR TV AHIRICE DT RIRERE Tk, ps3 BREFOT I VY T a N
249 DE I X VAT FICHBEE CRRAERXZB OO, BBEREHIR (P
H, ®Frbe—27, RbFARUAS U F) OEEEE 101 AP 40 41T, ps53 &
BFOXI Y TOHa Ry 249 ZBITS G b T~ (AGG (Arg) 25
AGT (Ser)) BB, TR LT, BREEEHE (8%, &A—X b
V7. BR, BT 78, FLY, AR_A U 42 YT, bva, fATxT)v,
FUOT ST, EE, KE) OFMEEREICSONTIORAERBIED L
Te?Dit 206 AH 1 i ThHol, (EREREHIE T 2 HIUTI T 2 BT
AL T, 22 AR 762 SBEOERRDIBARERNE DL, FDHH 6
BliE= Ko 249 SO COEEBR, 2 FlRRRETHo T, VIHIFFHRIE 21 51T
REAERITED LR o e, RBEREHIR TH 2 ZE O ERERE TIT.
19 A9 2 B p53 M FORAKERPBD bNIN, = FU 249 TOER T
Ienot, :

HBV & p53BEFD = N 249 DRBER & OBERIC OV TIAL 2T
VW, B E—2 0 HBsAg BtEBE 7 Ath 4 4], HBsAg FatEA#E 8 At 4 4]
T p53 MIZF D3 KU 249 DRARERFED L, BHERE 1 FITi p53 BIE
FOa Ry 167 ORBEENBED SN, A—2 M) 7 RUOEEOFERER
ETik, HBV BROF R, b6 pb3 MEFDERPERITFED b e o
. (BHR12)

® Ek FFEREIZET S FOMOREGEHEL

AFB1 275 p53 RIEF ORZER DL T2  MOBRBTOELLHERL
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1
N
1

TWAAEREMRH D Z E FRBIN TS, 1994 FEiICRE SN -DE TOHE
TiE. p53 BEFO I Fir 249 ORAFERIFLIICE UTER (Qidong) TF
CEHERER, BETHRLOH OF — il bERL b, BETIE, 4
el (4pil-q21), Hefafk 16¢22.1 R TK 16q22-24 128315 LOH BENFN
28, 90 BUK 58U DEFNTRHE X, R TRIBED Sheho T,

PEO LR (HBV BE) TcE#R (HBVBMH) ., BAR HCVBE) KU
E (HBV f&th) OFBBE OERBEHTIRICL VS FRERE T, £
HEDBEHI LK 4q. 8p, 16q R U Bp 2B T AREE XL THEENBH LN
7o. (ZMR13)

(6) EDit

Ho T ONRROT~ NEHBRE LERBMS, AFBL O R0 6 OFER
1T & o THIESR RN IES Sh, BEEICHT 516 TR ME T4 5 mTRetEss
RSN, .

FT77 MR oOBEREIT. BPORBRBIIKRESEETIN, Ltk
W, NP VRGN —T0 5 BREO/NE UhEO 99% T AFBL-T AT IV
fEHNRIBEEDS 5~1,064 pg/mg TV T V) BT D7 75 b3 RBLRE
FRERERECEE L 0o HERSEEAHESN TS, (BR14)

4. AFBI LADF7 I35 FX I UICET AN
(1) 775 b%> 2B, (AFB2)
@ M

7w M1 mgkeg (KED AFB2 % EIEN#E L-/R. AFB2 i3 AFBL I8
#ah, ROTHRICE D TRENE L I N T AFBL-NT-7' 7 = VAT IR AL
ANhtz, 7 v FERORBEIEEILRE AW in vitro DEERTIX, DNA ~Off
BB L2EORBEEMET L. 7 77 b o— A OERSEMm UL, (B
fR12)

ZDOXDITAFB2 SR RERIZL » TAFBLICER SN A THELHRE L
RXBEHZ b, BEXMATZIToBER, T AFBORA NI b
R U 7 _EBEIZ 8T AFB2 76 AFB1 ~OEBRB R SN, = 7 2RV
FOEEE, SHIKTy MIBIT A LEBIRTCHLEO L S RERIIBRE S o
Tl T DRENR DT, ThHDOZENE, BTEIZL Y AFB2 525 AFB1 ~®
ERIZBIAN, £ MCBWTERPR I 2BV ¢ EXbh 5, (B8
7)

Q@ RinEt

METEREBFRAEZERVCDNARERFERS NS, T D ©TRAH

39

ENLREFE T CREFEARLRIFERSh T HERRBISVTLRETE
R A ADERBZIIRD ol ToWEOMBTIE, YU T A
2 A —RHE TR, Fv A =— A NALRAF—HBET SCE, 7> MF
MEATUDS BFER SN, VU FUNARAZ [T in vitro THIBRAE#RE
EXES SN, b MREEIEMERE H VW in vitro D UDS RERTHEE TH -
77. In vive TiX., 7 v FAFHIEED DNA & OFHEEHED b, (BRR1L
12)

QD EHAM

MRC 7 > b CoBEEL - MES0TUC, 5 H 100D 12, 0FEIT20 pg/7 >
o AFB2 % 1088 (5 A/AR) kS GEXGAAMER) UomR, B8R 90
BIZR A AT RITHREE T 26/30, 5T 8/10, FER 100 B TIRIREEHOE
I LBIMREE L, REBOSMITITBREEOFF/INEERRY bz,
FFAEBER & P i BRI O R AR R bR h 0T,

Fischer ¥ »  (—E# 10J5) 12, 0, 50 £7-i% 100 ug/7 » h® AFB2 % 10
HE (5 BMAR) REEORSES (B DMSO) L, RBE62~T8ATLR LM
B, 78 BCREHOBEICHITEFRE BRAE) SSEHEORM (it :
0/10. 50 ug B : 6/9, 100 pug B : 5/7) BBED L=, FFRIREOREZTLD
ot

HED Fischer T MZ.0 £7213 300 ug/7 v @ AFB2 %38 2 [8] 20 BRBKE T
BE BE . VA E I AY) LERBRTIE, BB T8 ELIE86EETERL
7= 20 IGIZEEI SR b7,

HED Fischer 5 » iz, 0 £724% 3,750 pg/s v + @ AFB2 %18 5 [6] 8 @RI
PN E (58 : 160 mg/Z v b, B DMSO) U7#ER, #BR 57~59
BIZRWT, REFHO IEP 2 FHUATHIEIED b,

TARC Tit, EBREMWICIIT D AFB2 OREPAMIT OV TIRERZFERY H D
ELTWS, (BK12)

(2) 7735 bFL 26 (AFGD)
® M

v FMFI 2 ay—Ai k0 AFGL 1REHER(L S h, AFGL-N7-2 7 = 4
EHFER I N, RENVEMAOBIETE AFBL @ 1/3~1/2 Tholz, (BHE12)

@ R

MECTREFRER/ERLTCDNARE, TH VI ETEBEFRRAERSHEHR
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Shieh, HFER THRETEREERUCREFERIBO o, in
vitro DFER T, b MREFMIETT o MNFMRT UDS, F ¥4 =—X 1A
22— CHREERER VU SCE BRBFR SN, invivo T, Fr A =—Zn
LRLE—R =T ZAOFHMR CTREFRESFERIN, T v P TERUAR
DNA L OFEBRROLENTNS, (BR11, 12) '

@ Hiite
MRC 7 v b (—8#E 10~151L, #1500 i, 0, 20 /=12 60 pg/> > +@
AFG1 % 1058/ (5 B/AR) (ERBEOR) /0% 208 (ERRRUHAR
kS GEXRAABHEA) L, BHOREBEBELEIECIBOONEETE
BInhi, £FERRVEBERESEERER 1TIRERTH S,
AFG1 #3588 T tr CHFREADE, 1 CRABIIEES S AR 2 B B IR EIIC
WL, £, BEHOBY CIMb OBz bE 4 DEENBD LN,
%17 EFERVESREAT

BE5E& 0 20 60
(ug/Z > ) B | ® O] # |
EfFR 26/30 (90 #) 17/30 (2038) 9/28 (20 )
FFREAaE 0/15 0/15 2/15 1/15 9/11 12/15
oLl e 0/15 0/15 5/15 0/15 6/11 0/15

Fischer 5 v h (—EE# 30 L) {2, 0. 50 £72i% 100 pg/5 » b AFG1 %38

4 [F] 2.56~8 BERBHEO®RE (&5 E 0. 700, 1,400, 2,000 ug/Z v b ;
VL - DMSO) LU, 68 @E THEEBINh-,

W5 R 1,400 R1F 2,000 ug/7 v MREETIE, FFRERERENEN 3/5 (68
) RO 18/18 (45~64 @) ODRETHED LN, RR 4~20 BizeZank
EREFEOEBMORE/TIHIBRFE (BERERVERTHERE SE8Rsh
Too Ffo, AFG1 BEBTIE 68 BT TIT 26 ILH 4 SHZERENED S,

T b (HE6IL) IZ, 20 pg ® AFGL 28 2 [F 65 BMIE T#HE (B : %16
M) U7#ER. 30~50 1T 6 ILH 4 FliC R FORENRS bhiz,

IARC Tik, EREWICEIT 5 AFGL DREBAMEIZSOWNTHI RTINS B b
LT3, (BME12)

(8) 7735 b2 26, (AFG2)
@ REEE '

B &2 A W ERRRAE ERBR Tk ABERLREET T—RRO—#kiC
BHEDRRBBOHOLNIN, ZRLUNORBRTIIEETH D, DNA HELRED
BN ote, iFoWEOKRERIRE CEEE T, BREFEA/LERERSH
Rhole, Fyd ==X NLAF—HIZT SCE 23, 7y bRV U TUNLR

41

& — R T in vitro TUDS SR a2, b MRHMEZFBIRTIE in vitro
TUDS OFEREALNEMo T, (BR1L, 12)

@ BiAl

HAEYERANERBBAMERBRIIEREI L TR, =V RIZ 20 ugkg 5
FHORET AFG2 % 16 4 A BREHRE LERBIZEW T, FFRIEBORAITR
oot ’

IARC TiZ. EREMWICIIT B AFG2 ORB A SO TCIHRER+5TH 5
LLTW3, (BR12)

6. BHRAVZXYOME (AFBI) ' .
EREBWMERNERR T B AL OBYEICRV TS ZEENRSE TS
ST AFBLIT X B8P AT 2REEMEITITEWE TH 2 Y O D& B H
bz, BEAREDEGE, FIEEL2HR TS AFBl O0FHE (FHTRE) 13,
RERUBET 10~30 ug’kg FEL F v M T 15~1,000 ugkg Ak, V3T
2,000 ug/kg FEICH oM, = T X TILRMIC L KB A E <. 150,000 pgrkg
ETHEEZFER L2OCRKbH o/, U AV T 2,000 pe/kg ¥ 13 4 A
MRS CHEEL2RELZORZHS LT, THAXFA, FZ7IDIFIEAL =y
A I TFIIERE 99~1,225 me/HT 28~179 b R 5 L HE&OFEER 4
RIFE» o7 (7~20%), '

BESHIC OV TIREBLRBRAEEIN TR EOIF LA LITBWTHED
BEABOLNTWS, AFBL BRELBRALERFEMHEDO—D LR ENTEY,
Z OIEHEARHES DNA L ESITRIS L DNA fTIMEEZ TR L. - O K E i
TOSRBERMPERRBERITI LT MRL2EEEMIZTS 2 ENRBER
T35,

KRBT 25— 225, AFBL BAGENTEHED CYP SFHEICL ¥ DNA #
BHDILEMITERIND LR ENT, CYP HFREIEROEL, REMER
ELRBBEBEORICLE S0, AFBLIZsT 5 ¢ MNESHICKH LTEELES
KFOFREERHD & INTWD, RBICEBLEX MDY RJEFE LT,
HBV RO HCV B, kR, B, BE, BOIEOoRSER, SERES
BEFINTNWS,

BEREOIEEL ALK, AFBL BB & FFE L OHEZEM LTV 223, AFBL &
BISBRMERE RS L2 U R 7 Tikewvd L, HBV BAR Yoo U X 7 BP0
FETFTTOHR AFBL BBIXV R I bRBILEFRRLTVWAE Db H D, ERME
FBYAZIEREOERAREBPRIFLTHEIN, BIZEEINTHWSEOH
HBV OfRETH 5, AFBl OFFBE#ERRL, HBY FRRE I TEECHEK
TLLEZLNTND, ZLALOEET — 41X, HBsAg BitR#E & AFB1 5%
BORVHEOLLB/ZLOTH S, AFBL LY HBV AR KV HIRIZ R
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A6 Y A 7EFOBBRIZOWTRAETHD. (BRE1D)
2B, FEmoRBRECE LTI, ZThooEBIZNAT, HCV, 2/ riRF
V. Taa—, BESOBEEERETIRERH B,

JECFA (1998 &) R} EFSA (2007 &) TREBAVARAIZELTO LD 12H
ELTWS,

(1) JECFA

JECFA (1998 ) TiE, R I8 I RTHIRMRIZESE . FKEH kg H72V 1 ng/
BORAECEEICHLY AFBLICRARE U/-o HBV R R BE LR EA
URATOWEEIT> OB, TOREE, HBsAg BtEE T3 0.3 A/10 FAAE (R
FEEMEOHRH 0.05~0.5 A/10 5 A4 HBsAg BafEE T3 0.01 A/10 5 AM4E (R
FEEHOFM 0.002~0.03 /10 FAME) Eizolz,

R ARV AZHBECANGN TS HEOERREL. B TEWEEERIC
EB2LDTHD LHIZ BRARREHTHH 10%E W) BNEPAEERTHO
TholZ L2, HBsAg BHERBEWERTT 77 XU U REEDHERLE
WTROLNEFECE SN THNWTITOR I L W) FEEHEEZEA TS, (B
FR10)

F18 EFT—HIETAOHRED )R OHRE
(AFB! R ER % Ing/kg/A & LI=1HE)

ik HBsag ok | 1070007
Croy & Crouch (1991)* - 0.036 (0.079)
+ 0.50 (0.77)
Wu-Williams et al. (1992)*
RIERTET NV - 0.0037 (0.006)
(KR 7 75 K 2.8/100,000) + 0.094 (0.19)
IERBET NV - 0.031 (0.06)
+ 0.43 (0.64)
Hosenyi (1992)* - 0.0018 (0.0032)
+ 0.046 (0.08)
Bowers et al. (1993)* - 0.013
+ 0.328
Qian et al. (1994)** - 0.011
(Ny 775 % F 8.4/100,000) + 0.11
Wang et al. (1996)*** - 0.0082
(Ry 7 759 ¥ 8.4/100,000) + 0.37

T TP 5 D SR e BN e 7 .
 AEZ T RE MR R SO R0~ 198 L AL L,
% : JECFA Monograph Food Additives Series 40 (1998)p50 Table 4 £ ¥ 31 A
¥z, JECFA (2008 48) IZ8WWT, ZOHAKRENBEFERER L OFHEY
BRI BE T 2 RER RIT, ROFEHEREEALS O TRV E I TY
%, (BHEE15)
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(2) EFSA
EFSA T3, BEREEZHREOKE, S, FERIGENVF<—2 AR
(BMD) &5 Mz Xk W #EFE L T3, BMD OF B BV -Ei B O RITR
1912, BEFREOERIZE 201TREINTN S,
<EFSA (2007) itRBIT BN Fw—2 N—XIETL B ER-E>
7w b BMDL10 170 ng/kg {58/
ek BMDL10 870 ng/kg fAE/B
BMDL1 78 nglkg NE/H
(BR14)

F£ 19  AFB1 #iBEEIR5 LB Fischer 5 v MIB M HHMARBOREME

B5HR BESHCHE | FHgoRe
AFB1 DR & ) LrBE B
0 104 0 0/18
0.04 104 0.040 2/22
0.2 93 0.179 1/22
0.6 96 0.554 4/21
2.0 82 1.58 20/25
4.0 54 2.1 28/28
£20 HFREOREENSVEHIIESTLIEFRERR
IFiE R A=
B4 e JrbLRRE | GEm 10074
: ke L n)
Highland 4.2 14
r=7 Midland 6.8 43
Lowland 124 58
High veldt 14.3 35
ss= e | Middle veldt 40.0 85
ATYTLF Lebombo 32.9 89
Low veldt 1271 184
k7 A% A | Four districts 16.5 91
Manhica-Mangud 203 121
Massinga 38.6 93
Inhambane 7 218
EH¥E—2 | Inharrime 86.9 178
Morrumbene 87.7 291
Homoine-Maxixe 131.4 479
Zavala 183.7 288
EWEF T BEERR A 11.7 1,754
KWEF T HEBE B 90.0 1,822
P EEBF U HEEIBR C 704.5 2,855
LEFTCEABR D 2,027.4 6,135
6. RBRR
(1) FRRB

TI7T RRVyOFERI, brenal, BELE SR FEE ROFERIC
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BICRBETROLNTEEDS, K, /hE, kR EOBHICHEAELN HE
LABEHLEN TS, DREIRBVNTH, TRAROFERERFEICL 5T, %
A byEway, I8 BHEEE FFEHIT 7T MU UBRMNEIC
BEEINTWVWS, TNHEROBYRERS ST X, FROTVEESZELONDA
BIZOWNT, 34EMIEBE (2004~2006 L) CHRENITHILE,

R 2 ITREN TV S,

bRERRBEL T AHROEEE, £hvEnay, AAf—ba—r (HHF
PREERREMISNELD), a—rTL—2r Ry Fa—r ¥k ZEH.
FEF. GANN, BERAF DI, E—NVRUBBEIEENSIIERRRULDT
7T FRUUBREBEINRNoT, B, BIEE, )oY R — T—FV
B, EXEFF, 2ilH, a—2 7 Uy, peE B8 a7, Fsav
— b’ BiE, FEBRAULEOT 7 b U E T, ReEo—RETR
T77 hXT UM 9.71 ughkg (AFB1: 9.0 ugrkg) SN, o & ER
BTN OREIE LS Thok, BT 75 h 1L L LTOBBRED
BT, HAEAED—REHTIT B 28.0 ug/kg (AFB1 : 4.88 uglkg, AFGL : 20.9
pgkg) Thot, ZTOTREIERE, 3 EMTHELZREBEEBNTRD R
THELRBEE, WTROEREREICRNTS 2 ughkeg 2BX 52 L ho
72e

Bt E - &RiIZE T 5 AFB1.AFB2. AFG1 R TF AFG2 OEISIZ DWW TIL,
I=2FY 9V EREFF, FITH. FEETIE B 7 AV—7 (AFB1 Xii AFB2
DHBBHENZ BD) REREEBLONLN, FOMORRKE TIEBG FA—
7 (B FA—FIMET, AFG1 Xtk AFG2 BBRHENB HD) BEL, BT
BERAETIE. BED QAN —FOERBEDFRE P,

{82 @O AFB1 L7 75 X2V EDBEOBRIZONT E—F v YR 42—
OBPITRTHD &, KEDORETAFBl O 5D 3EEPHELRHL. BT 75 b
X bDibiz 1:2 (AFBL: BT 77 v%3Yv) BETh-T, (BE4, 5,
6. 7

2007 EEEICHRT vV E (BEE, 7T—FV R, KBH, ~—EAL Ty,
EREFA) LBTRRT 75 XV OFBERERBIZOWVWTHAENTbIT,

BERIZR 21 ITREN TV,

BREEIHBLTOAELE, T8V K, EXAFAO—EHBRT 75 b
XUonkitiEns, RHBERED TEV LWV Thotz, BRHERETT

T hRVUOBEICOWTIE, BELETIE, AFBL & AFGL BEZ 0L _LTH

o, T—EY FTIRBG IV —7OERBRBOLNEN, ERFFFHTIXB S
A—TBEREEXONE,

Flo. BIEAEIX, AFBl OBEPEBREEIND Z L LBARFIZGSRED
ML ENTND, 22T, BABEETOLET 75 FX LU DEBIZOVT,

EEDO 1 RERETO 1972~1983 FEE THF —Z & 2002~2006 E X TDT —
Z TO BRI ITbN, )

AR EOREREKIZ OV TIE, 1972~1989 £ T KE N & O/NIETE
ERERTHo7d8, 2002~2006 ETIXPENLDOKBELENERL 2T
W3, i

EWARPSOBEREZBT AT 77 bV U RHER, WBSNAELLY
TONRB D0, LEMITEARD 1% EBECREBRULEDOT 75 b UM%k
HEhTW3, BZAV—7¢ BG ZNA—7OERIEBIZTONTHET LICEZ-
T5 8, 2FMHICIE BG N — 7 OBEREBMEL L RAEMS RN (K
2),

T7T bV UOBRMABTEARLBTEET 7T XU UBEOREIZ OV
Tit, R 22, 28 RUE 3-1~8-83 [ITRANTWB, PEM S DOKRELEE BN
TiZ AFBL &V AFG1 OEEPEVMEARRB® bivl, Eiz. DRIEELEIZD
W, HEE D 1972~1989 4 & HB LT, 2002~2006 4F TiE AFG1 D
BEL 2 AR LN, (SRS, 10)

£21 FyVEIZBHRABT IS FFLUOOERERRERR

B4 ®miE | ERE FHEReE® @H) (uke
£ ¥ AFB1 AFB2 AFG1 AFG2

Btk 192 1 0.2 — 0.2 —

T—F K 36 24 0.04 0.01 0.03 0.01

' GEBF~0.09) | (REF~0.02) | (0.02~0.03) | GEHH~0.01)

{ BH 8 0 - - - —
~—H NGV 7 0 - — — —
YR EF A 9 2 0.51(0.3~0.71) 0.06 - —

BOES : %16/ 0.1:0.5 uglkg, 7 —E> F 0.01 pg/kg. € FLLisF 0.04 pglkg
B) BEBMCOWTI, 001 ugrkg & LCEEEREELEH LK,

2 @WERELGIBEEISEFR7 I3 bX L UB I N—-TDFLBEDER

25

20

I\
[\

O

U

<%
%

:‘}va

46

o

® q}@ 5

R

Z—a . / b - E (AN}

E -

% 10 A As —O— HE ()

A
: zfjgiﬁzﬁf\ii,o ~o-x=




N
@]

K2 WORBEEA-EFEEICIETRIT7I5 XV UBHERVRHEES

& P4 T 75 bV URHERUBREEHE (%)
A% B 7 A—7* BG 7 b— T **
2002 1,328 - 1(0.1) 2(0.2)
2003 1,814 8 (0.4) 7(0.4)
PE k) | 2004 1,683 17 (1) 14 (0.8)
2005 1,428 9 (0.6) 5(0.4)
2006 1,645 15 (0.9) 12 (0.7)
2002 386 2{0.5) 0(0)
2003 550 20.4) 1(0.2)
FE (kL) | 2004 621 1(0.2) 2 (0.3)
2005 590 2(0.3) 1(0.2)
2006 576 2(0.3) 2 (0.3
2002 378 6 (1.6) 1 (0.3)
2003 449 6 (1.3) 3(0.7)
M7 7 U | 2004 207 1(0.5) 21
2005 298 4(1.8) 3(1
2006 252 2(0.8) 3(1.2
2002 298 5 (1.7) 1(0.3)
2003 262 16 (6.2) 2(0.8)
KE 2004 170 1 (0.6) 0 (0)
2005 137 3(2.2) 3(2.2)
2006 138 6(4.3) 2(1.4)

* AFBI RIZAFBZ OFEA D LKIREL SM—AMRIE N0,
B N—TFITINZ, AFGT RIXAFG2 DA S LR ELSM—ANRHEINELD, BT L—TOHMBRES
NELDREEELLN)

K23 FIOSRFLUARBSHEZRENS DBARMEEEDOEFT IS XL OOHR

® 775 rxUOLE (%)
AFB1 AFB2 AFG1 AFG2
2002 15.6 0.0 69.1 15.3
2003 14.1 3.1 66.8 16.0
2004 18.5 2.5 63.9 15.1
2005 39.3 6.2 415 13.0
2006 16.4 2.8 65.7 15.1

-1 FISFFLVUAMBEShERENLDMAPMIEEREDE T IS FXF L UDHLE

1972 -
1989

2003 |-
I a1
g1 an
r G2

2005

2006

0% 10% 20 a0% 40% 50% 60% 70% 80% 0% 100%
TI7I R oOEE
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E3-2 FI5FEUMRHESIWETA)IDLOBANMIEREDET IS5 FFIUD

1972~
1989

2002 |

[whist
@ B2
AGyY
8G2

H 2003

2006 |1

2006 |-

40% 80% B80% T0% B0% Q0% 100%
775 hRDEE

R3-3 FISrFIUNBHSAAE7Z IUVIALOBANETEEDNET IS FFL Y
D tE

0% 10% 20% 30%

1972
1989 fio

2002

200
&}.
. OBl
2008 [0 on2
oG1
2005 G2
2006

0% 10% 20% 30% 40% 50% 60% T0% /S 0% 90% 100%
TI75 MEVUORIE

(2) REEBOKER (AFB1)

2005 SEEO SR EREE - EREGHRE] L2388 OBRRERTEIC
7R LT 2004~2006 4EF 0 3 R OB RERBBERMEN ST 75 XU NEH
EhaLBbnd 1l&E (BEE ©—F oy Vg — Faal—L 337,
FPREFA AZLEY, Ly Fp— TR RLE 2iEKR, 23
) EHEDY T, TREO4SOEBERRETHV T IVAEZRELELT AN
e vIal—Ya VOFEREAVTRBEDOHERIT o7,

U A a: Bk (AFB1 O 10 pglkg)

U Ab: AFBl : 4 pglkg RUMRT 75 b¥ 0 8 uglkg
VU A c: AFBL : 10 pglkg RUET 75 hx v 1 16 ugke
U4 d: AFBL : 10 pglkg RUMET 7 7 b ¥ 0 1 20 pglkg
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BRITE 24 IRERTWAE,

FUAa (BIR) TiX 99.9 /8—EL A EMN 2.06 ngkg KE/RTH Y.
BEbLIRDILRAELLND VU A b T 99.9 /5—& & A NHEIE 1.88 ng/kg
BE/IBETH o, 1 ngkg KE/RZ2BXAHETWThOL I A ZBNTH

02%RREL 2ol (BT

£24 MBI —BEEKREZOSH
(ng/kg KE/H)
TFVta >+ U4b D ERS PERER
TRESUTOEE®D {KEA | FEB |{REA | FEB | BEA [BEB | IHEA | REB
10— 2L N 0 0 0 0 0 0 0 0
50 R—E L H AN 0 0 0 0 0 0 0 0
80 /S—F L H AN 0 0 0 0 0 0 0 0
90—k ¥4 [ 0.001 | 0001 | 0.001 [ 0.001 [ 0.001 | 0.001 | 0.001 | 0.001
95 %3—t&v#44 [0.008 | 0.004 | 0.008 [ 0.003 | 0.003 | 0.004 | 0.003 | 0.004
97.5 *—tv #4141 | 0009 | 0.010 | 0.009 | 0.010 [ 0.010 | 0.010 | 0.009 | 0.010
99.0 /S—&> A/ | 0045 | 0.051 | 0.041 | 0.048 | 0.043 | 0.049 | 0.042 | 0.049
99.5 18—t #4 | 0305 | 0307 [ 0.259 | 0.261 | 0.283 | 0.285 | 0.285 | 0.286
99.9 —&v ¥4 | 2.063 | 2.063 | 1.881 | 1.880 | 1.956 | 1.956 | 1.895 | 1.958

) FEA  RETRREOREICONT, RETRETHS 0.1 ugkg & KE

HEB : M TRABOBREKIZONT, BRIETRED 0.1 pgkg & 0 pg/kg DR
D—HIA L IRKE

_9Z_
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N. &SfNEERE

BRIZBITIERBEANTRTY 77 bRV ORGBERESTME EH L,

Bofb ahiz AFBL 3EARN TKRBLEICR# sh. AFM1. AFP1, AFQ1
LLT, s rERINTRTEZZET R Sh 2, MABY T,
AP b AFML 2 E P an 5, F72, AFBLIZ CYP S FREICL Y RISHDH
WEEHTHD AFBL-8,9-=RF T FIZE# I, DNA fHiESERENS,
OB ELZFORMOPERELSEE I UTHIRESEERICT 2 Z LR
BEN TS, AFBL-8,9-=R* ¥ FidEL LT GST iK X 56227 THRlk <
s,

AFB1 ORBEZEMHICOVTIL, in vitro R in vivo & bIZEERRBRNER S H
TEY, ZOELAYERNTHBREORERAE LN TS,

AFBl OEREMWE BV RBR TR, 138 A FOBPRICSV TR ENRT
ThHYy, FHERESRZRDELBOONL, FOMICHROEBRZ I IEENEE
Shic, AFB1 OFBBAMICHT RS MICIIEYRM TREREL X BHL
N, 7y bTERLBEEREPo T, —F, ERBABEIZOWTL, EREYIC
BWTEREANT A2 —DRE, BHEBE. SEEELIBBDLNE,

ANCBIAEEHEOIZ L AFIZRWNT AFBL &5 & FFHME & O MBS
ENTW5, TRHOWERT 7T P ORBENREL, >, HBV ORE
BREOHIRTEREINTRBD, HBV BZV R IJEFTHDI I EMWRBENT
W5,

AFBI1 LSO T 75 b 2o Tid, AFGL Tl FFR /e Y —Aic Xy
RENEHIL ST DNA [fIEBFR S h, BERSE LR b, REEELD
HlE1E AFBL @ 1/83~12 Thote, HEET » - CHMAERENS, H7 v N CEMAR
BEENFR SN, AFB2 & AFG2 KT 57— F iR T3, AFB2 ik, IF
SHROMBE AVEREBERR CIIBEEERE O, BRAEIC VTR
5o hO—RBCIMERBENBY O, S, T MENT AFBL KBS,
FRBCRBNEME/L 23 C DNA fIMESHEREIND L OBRENH D, AFG2 T,
REEEARRO-H THBEEENEL NS, & MERMEE RV RTIIRMET
bHole, HLEMEBWEBAMRRIIEBEIN TV VR, =V XE BV
RERTRBAMEBED SR oT,

TARC Tii., EBREMIZIITARBAMIT OV T, AFBL RUNAFGL 45723
#2353 AFB2 IZFRER REHN H D AFG2 TR R 5THB & LTS,
T, AFBIRUVERRTELST7 7T bV UREMITE MTBWTENAMLS
RY+E7RERRHZ L LTRY, BEFEE LT, BRRTELST 7T by
VIBEWHIEE MR L TRPAERHIZHE (FA—71) EHELTN 3,

B, BMOBEH L 2008 F£0 JECFA OWMEEDEICARINI-BET
BRICOWTHREET oD, TR OOFERRICEERMX 3B L 258
RizmEsRanierol,



_ZZ_

FEROZeMn, BT 7T MR URIREFESEET S LHTENSERAY
BThY., BPAVRZICIATEBER TH L LHWENT, —FH. EEBALE
BZBELTIE, TDI (WA BERE) 2RETILDOEENFMICERTES
WER2C, ERBAMETEEL L TDI 2Rk0 5 Z L xR Mk hiz,

BERALY ZATITONTIE, ADERZEFRECHERN»D, AHE kg H729 1 ng/AD
BRTAEEIZDY AFBl KROBELEROFBENELCD Y R 7 L LT,
HBsAg BEHE Tt 0.3 A/10 B A/ (REEEME O 0.05~0.5 A/10 T A/E),
HBsAg B&1%%5 TiX 0.01 A/10 5 AN/E (FREEAO#HE 0.002~0.03 A/10 T A/4E)
Ehrots, B, TOUASHEFRIE. HRINEPEOEEHEERLRIED
TEHNRBERIZIAZLOTHS LI BAEEEHTHRN 10%L NI EORESA
REFRTHOTHoTZ L, HBsAg BHERHVERTT 77 b 2EE
@%%B@bf@%nt%ﬁmgdwfﬁwfﬁbhtEw5$%%@%§AT
WBZ LIZBETRETH D,

2004 fE~2006 FEIEH SN FREBREERPOT 77 bXVURERS
h23E2Bbns 11l REAHBIIHEBRNFEZAVCRBERORELITo AR
THLOAFBLIZH L C 10 pg/kg ZRHEFRR & U THEIZ LT HRRIZIW T,
AFB1 T 4 X 10 uglkg BT 7 5 h & 2T 8, 15 X 20 pglkg OEHEEE
RELLELTY, AFBL —BHEREEIIZLASEDbL o, LoT, &
HERVADE (F—EL K, ~—BAT vV, PREFF) TonT, BT 75
FPERVUOEBREMBERETDHILILLAEMNLOEERICKRE REEIT R
Bx &R AR URBEEER SATWAHH TS 50 BROEPAY 27
CRIETHEBLELAYV LD LHBEIN, LELERL, 777 MU
BEEESEES TS LUMEhIRBAMETHY  BRMPLORT 75 v
OEBILSBIICERTREREE THRL RV EN LI TIRETHS, Hik
EREFREORHE, BG SNV —7OFREMITER RAERMBRLNATND I L E
EETH L, BHERVAROEIZ ST, BHRAY A7 RUETARELREE XHE
Y7 75 bRV VORBERRETAILER DD, BB, T77 bV 3B
RIERTHY . BGHEBR—ELRWEFRINDZ ML RTT7F FFrl
AFBl1 OFZEIZOWNTHBIZITD T &L FE Lvy,

Fh, BENPLORT 7T VU OBRE GEANCEM IR THIR DR
DBV L~z 57200, BIEAERUVAOELUSNO ZERBERIZONTS, HYR
ERROERHREEREOBASEHEEX. R 77 b U ORBEEDVE
HIZOWTRHZEIT) ZEMEFE LN EE XD,

<BIHE 1 BB SR>

BEER A

AFB1 T75rxIUB

AFB2 T75 R By

AFG1 FTI75hXIV G

AFG2 T75r%T Gy

AFM1 FT75 R¥F M

AFP1 TG REFTUP

AFQ1 T7IFEILQ

BMD Ry Fe—r AR

CYP k7 vk P450

DMSO CAFVANEFT K

ELISA B RS R EE

GGT Vv IAEINET VAT 2T~ (= PN IN TV ARTF T —E
(y-GTP))

GST INEFA-F LT VAT2T—H

HBsAg B PR VA NV AKEHR

HBV BAIFFERDANRA

HCV CRIFFRUANA

HPRT ERFFVFU— ST VRARY RN NF VAT = F—F

LDso ES e eiH o

LOH ~T uESEOWHEK

OR Ay Xt

PB Tz /N —A(F R T A)

SCE Tk sy (R 25

TAR W5

TDIL fiE— A ERE

UDS REH DNA &R




Total
28.0
0.33(0.1~0.21)
0.38
2.77(0.31~9.71)
0.61(0.238~0.987)
0.44(0.1~1.0)
0.40(0.17~0.85)
1.18(0.1~3.92)
0.43(0.1~1.06)
0.21

1.90
0.1(0.1)

AFG2

AFG1
20.9
0.2(0.2)

8 [0.33(0.17~0.60) | 0.13(0.1~0.15) | 0.11(0.1~0.11)
0.1(0.1~0.12)

BOREOEHEEEE (Rb) (ugkg

0.31

AFB?2

0.17(0.173)

0.25(0.1~0.52) | 0.37(0.1~0.81) | 0.2(0.12~0.46)
53

0.13(0.1~0.18) | 0.13(0.1~0.33)

0.38(0.1~0.58) | 0.16(0.1~0.30)

- 83 -
0.14(0.1~0.17)

AFB1

4.88

0.38
2.45(0.29~9.0)
2 |0.53(0.24~0.81)
0.36(0.1~1.0)
0.86(0.1~2.59)
0.37(0.1~0.89)

0.2

!
%
¥
1
6
5
6

150
64 | 34| 0.27(0.1~0.88)
17

28

21

11

62 | 21

24

30

30

93

30

30

50

10

90

84

21

20

10

A
]
&t

30
24
17
21
11
21
24
10
10
10
10
10
15
10
25
21
20

RE
2004 | 2005 | 2006

£E FE | FE

60

60
40
10
20
10
10
30
10
20
15
30
20

12
21
10
10
53
10
20
10
50
39
10

&
Eihgte)
ERZA P

%
ZER

]
=)=t

<P 2 : 2004~2006 FEFIZEMINTT 75 b X BRERBERLE R >

ERER : 0.1 ugkg (£—1020.005 ugkeg)

* EmE, HEREREOMIE

Faav—FGY

{ bFaav—}

IEAE
A=10))

t* ApFE
1XEE
138
CRZis
127
—fyU g
A
GEF
2=v7V-)
EVILEN
X —p1-*
F3ze |
AR
ET W
ELARATY )
By ETEAE

7-t/F

P ——— I EE——

<BE>
1 BIEINIVE - ERAFZEMRESRE 1 RLBBREETMIZOVNT (R 20
#£9 A 3 BT EEFBERAEE 0903001 5)
2 BIENIVE - BERBEERHESRER2: 777 bV VICETAI R
ZrAN :
3 HIAIVE - BAZLEMRESRE S o —F v/ AEBERVEEDT 7
Z bR UBERE :
4 BIENVE ERFESEMRESEE 4 Bk 16 EERLEFPHETREREE
(775 N % BREE

5 HIRENIVHE - ERESEMRESER 5 - TR 17T FERLEFBRAHARES
(775~ % BRI

6 FIEMUVE - - EREEFMAESRE 6. LRk 18 EEEAFBHRZAERES
(775 b & BRHEE

7 BIENNE  ERELEMHESKE 7 R 16 FE~ 18 FEELFHZE
PRBEE (T77 by BATRE

8 FIRNIVE - BRELEMRESRE S : Tk 19 FEAR - RIYLHBERE
BT 5RBREZSOEBIZOVT GREEERR) ‘BRPOLVEIKSLF
BREEBRE (¥—TF oY b4 NT 7T bF U EBHREE)

9 FTE/ &—, PE XF, B HT, M HARN BE B ARESHES
TF— (8 =L T rHI Y, PREH, TR, 200279

10 % &S, ®H &, KB #7F, B BT, —F B AREECBT
5777 b¥ v BG BHER L EDOEREE L L TO Aspergillus section Flavi
IZ2WT, <4 a k¥ 2008; 58(2): 107-114

11 JECFA Monograph Food Additives Series 40 (1998)

12 IARC Monograph vol.56 (1993)

13 IARC Monograph vol.82 (2002)

14 EFSA Opinion Of The Scientific Panel On Contaminants In The Food Chain
On A Request From The Commission Related To The Potential Increase Of
Consumer Health Risk By A Possible Increase Of The Existing Maximum
Levels For Aflatoxins In Almonds, Hazelnuts And Pistachios And Derived
Products (2007)

15 JECFA Monograph Food Additives Series 59 (2008)



_6Z_

BABIHEHIDZT IV ORBREURSANVRIOER

1. BEAETO7I73 XV URBRBOEE
(1) EVTHALNBRKIZESBEADT 75 b5 U8B, (AFB) REEBDEERR

CERL1 SEERAFMHFHARBLESE)
<BEHBEDOF Y I >

VA a  BIR (AFBIOARI0 ug/ke)

3 YAb APBL 1 4 ug/keRUMT 77 h¥ v 8 uglkg
F YA c AFBL: 10 pg/keRUBT 7T h¥ 015 pglke
YA d AFBL : 10 pug/kgRUMET 77 h¥ 20 020 ue/ke

<BERE>

(ng-/k%{gslﬁ )
) Ad

(2) EFSAOEEBBRIZEICRE~Y—V > (M0E) ORE

< B >
«Zw h BMDLI0  170ng/kefkE/B
=S BMDL10 870ng/keik &/ B
BMDL1 78ng/kegf&E/ B

BB —IV (MOE) =0 F2—2HE(BMD) - RBE
OABIZBRB LR FY— v AROMORET > (MOE)

PEER PEaER TI VT o
TRIEUTOERES | EA | BEB | BEA | ®EB | REA | BUEB | HEA | KEB
10— E v F A 0 0 0 0 0 0 0 0
50— 2B A 0 0 0 0 0 0 0 0
80— & F 1)U 0 0 0 0 0 0 0 0
T AN 0.001_] 0.00L | 0.001_| 0001 | 000l | 0.001 | 0001 | 0.001
95— & B A 0.003 | 0.004 | 0003 | 0003 | 0003 | 0.004 | 0003 | 0004
9763~ FAA_| 0009 | 0010 | 0.009 | 0.010 | 0.010 | 0.010 | 0.009 | 0010
99.0.X—E~F A | 0045 | 0051 | 0041 | 0.048 | 0043 | 0.049 | 0042 | 0.049
995/t F A/ | 0305 | 0.307 | 0.259 | 0.261 | 0283 | 0.285 | 0.285 | 0.286
9993 — % F 7L | 3063 | 2063 | 1881 | 1.830 | 1956 | 1056 | 1895 | 1958
REA : BRETRABOREIZOWVT, RETRIETHS0.1 ppb & HE

REB : BRIUTRABOBREIZ VT, REHTREDO0.1 ppb & 0 ppbD MO —HR5H & RE
(2) B7I5 +F L U—BRERBROEE

<HTHR>

BT 73 R U BBABIO 2B L EESY L.

TRV RBEEHTE

(1) DAFBIRBBROHETFERERL 2HE LA bOERT

(np/ketkE/H
TF I F A PESERD PEERD f?#@%‘L
TREATOGE | hea | BEb | BiEA | EB | GUEA | BueB | fUEA | REB
9O~ F A ) 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
95/ 3z & A 1 0.006 0.008 0.006 0.006 0.006 0.008 0.006 0.008
99.0/3—F ¥ A )L 0,090 0.102 0.082 0.096 0.086 0.088 0.084 0.098
2. RAETOFIT XL BRI LIFREOREIRY
(1) JECFADMEFERBIZR I (A
< HiTHRE>
CAFBIOFREDA Y AY  HBsAgltE D4 0. 3A/105 A/4F
HBsAgREHEDIRE 0. 0LA/105 A/EE
C BAERADESADRUBITIFAEY | BEFFA XY U T — 21405 AEY LiE
DAFBURERICZ & B B ORE YRS
(5655 A10 T AJE)
TT X a TFIFD PEDERD PEE X
T PR LL T D EIE BEA_| REB A B Al mEB | FEa 1 REB
YO N—E T A )V 0.00001 | 0.00001 § 0.00001 { 0.00001 | 0.00001 | 0.00001 | 0.00001 | 0.00001
95/3—t 7 /| 000004 | 0.00005| 0.00004 | 0.00004 | 0.00004 | 0.00005 | 0,00004 | 0.00005
99.0/3—F L F A )L 0.00053 | 0.00067 | 0.00054 | 0.00063 | 0.00057 { 0.00065 | 0.00055 | 0.00065
CBT 75 PRV UBRISEAFRBEOREY Y
<HiTiR >
T TR UDRMBAY A2 BARBLE RS L REEY
(B AJI0F AME)
T ) ¥ a PEAERY PERER PEAER]
TREDTORE | Guea | meB | hea | e | Gea | mEB | ®REA | 7EB
O NN—t T A )L 0.00003 | 0.00003 | 0.00003 | 0.,00003 | 0.00003 [ 0.00003 | 0.00003 | 0.00003
95—t L F A J- 0.00008 | 0.00011 | 0.00008 | 0.00008 | 0.00008 [ 0.00011 ] 0.00008 | 0.000%1
99.0°5— 1 Z 1/ _| 000119 | 000134 | 000108 | 0.00127 | 0.00113 ] 0.00129 | 000111 ] 0.00129

§5

) ) A a PEAERD TFIFc P MER)

THRIEL T DHE FEA | FEB | REA #B | fEA | FEB | FEA | KEB
) E

BMD}\LlO 170000 | 170000 | 170000| 170000 | 170000 [ 170000 [ 170000 | 170000
gos—&r [ &
A BMD}\LIO 870000 | 870000 | 870000 | 870000 [ 870000 | 870000 | 870000 | 870000

E

pMDL1| 78000 | 78000 | 78000 78000 | 78000 | 78000 | 78000 | 78000

TN

BMDL10 56667 | 42500 56667 | 56667 | 56667| 42500| 56667| 42500
958t | BN | ognh00| 217500 | 290000 | 200000 | 200000 | 217500 | 290000 | 217500
ZAN @/mkmo

&

B_I}_/_ID%l 26000 | 19500 | 26000 { 26000 | 26000 | 19500| 26000{ 19500

Ve

svpLio] 3778 3333 4146 3542 3953 3469 4048 3469
99.08—& [ EF
win |pmprio] 19333 | 17089| 21220| 18125] 20233 | 17756 20714] 17755

ek

BMDL1 1733 1629 1902 1625 1814 1592 1857 1592
ORT IS FEVURBRERVFI—VAROMOERET— (MOE)
< Hift >
ST 7T REVIORNRAY AY EARBLE RS LEREEY

TF )% a A ERY TFIFc PEER]

TRIEDTORE | ReEA | GUeB | uEA | B | GEA | fEB | BFEA | REB

7o

BMDL1o| 85000 85000 | 85000 85000 | 85000 | 85000 | 85000 85000
90s8—trzs § | ER 435000 | 435000 | 435000 | 435000 | 435000 | 435000 | 435000 | 435000
ZAN BMD}\LIO

B

BMD%l 33000 | 39000 [ 39000 3%000] 39000| 39000| 39000 33000

T

BMD]\LlO 283331 21250 28333 28333 28333 21260| 28333| 21250
95— [ &
A BMD}\MO 145000 | 108750 | 145000 | 145000 | 145000 [ 108750 | 145000 | 108750

l:

BMD%I 13000 9750 | 13000 | 13000 [ 13000 9750 | 13000 9750

7

BMD}\LlO 1889 1667 2073 1771 1977 1735 2024 1735
99.00%— | &
s4n  |BmpLi] 9667 8529 10610 9063 | 10116 8878 | 10357 8878

ER

BMDL! 867 765 951 813 907 796 929 796
FE1) EFSA, Opinion Of The Scientific Panel On Contaminants In The Food Chain On

A Request From The Commission Related To The Potential Increase

Health Risk By A Possible

Aflatoxins In Almonds,

Lo
H2) MBEEMEHBADKE AR (ER20E108) X0
TE3) BANBE HEBRR BRI AR R R AT LY

Increase
Hazelnuts And Pistachios And Derived Products

56

0f The

0f Consumer

Existing Maximum Levels

For
(2007)



General Standard for Contaminants and Toxins in Foods
(CODEX STAN 193-1995) (3R¥E)

EH1-3

AFLATOXINS, TOTAL
Reference to JECFA:

Toxicological guidance:

31 (1987), 46 (1996), 49 (1997), 68 (2007)

Carcinogenic potency estimates for aflatoxins B, G, M (1997, Intake should be reduced to levels as low as reasonably possiblec.)
Aflatoxins total (Bl +B2 + G1 + G2)

Abbreviations, AFB, AFG, with numbers, to designate specific compounds

Code of Practice for the Prevention and Reduction of Aflatoxin Contamination in Peanuts (CAC/RCP 55-2004)

Code of Practice for the Prevention and Reduction of Aflatoxin Contamination in Tree Nuts (CAC/RCP 59-2005)

Code of Practice for the Reduction of Aflatoxin B1 in Raw Materials and Supplemental Feedingstuffs for Milk Producing Animals
(CAC/RCP 45-1997)

Code of Practice for the Prevention and Reduction of Aflatoxin Contamination in Dried Figs (CAC/RCP 65-2008)

Residue definition:
Synonyms:
Related Code of Practice:

Commodity/Product Level Suffix Type Reference Notes/Remarks
Code Name ug/kg for Codex Alimentarius
S0 0697 Peanut 15 ML The ML applies to peanuts intended for further processing.
For sampling plan, see Annex 1 below.
TN 0660 Almonds 15 ML The ML applies to almonds intended for further processing
For sampling plan, see Annex 2 below
TN 0666 Hazelnuts 15 ML The ML applies to hazelnuts intended for further processing
For sampling plan, see Annex 2 below
TN 0675 Pistachios 15 ML The ML applies to pistachios intended for further processing
For sampling plan, see Annex 2 below
TN 0660 Almonds 10 ML The ML applies to almands “ready-to-eat”. For sampling plan, see Annex 2
TN 0666 Hazelnuts 10 ML The ML applies tohazelnuts “ready-to-eat”. For sampling plan, see Annex 2.
TN 0675 Pistachios 10 ML The ML applies to pistachios ‘ready-to-eat”. For sampling plan, see Annex 2.

Aflatoxins are a group of highly toxic mycotoxins produced by fungi of the genus Aspergillus. The four main aflatoxins found in contaminated plant products are B1, B2, G1 and
G2 and are a group of structurally related difuranocoumarin derivatives that usually occur together in varying ratios, AFB1 usually being the most important one. These compounds
pose a substantial hazard to human and animal health. IARC (1992) classificd aflatoxin B1 in Group 1 (human carcinogen) and AFM in Group 2B (probable human carcinogen).
The liver is the primary target organ.

Annex 1
SAMPLING PLAN FOR TOTAL AFLATOXINS IN PEANUTS INTENDED FOR FURTHER PROCESSING

INTRODUCTION

1. The sampling plan calls for a single 20 kg laboratory sample of shelled peanuts (27 kg of unshelled peanuts) to be taken from a peanut lot (sub-lot) and tested against a
maximum level of 15 micrograms per kilogram (pg/kg) total aflatoxins.
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2. This sampling plan has been designed for enforcement and controls concemning total aflatoxins in bulk consignments of peanuts traded in the export market. To assist
member countries in implementing the Codex sampling plan, sample sclection methods, sample preparation methods and analytical methods required to quantify aflatoxin in bulk
peanut lots are described in this document.

A. Definitions

Lot: an identifiable quantity of a food commodity delivered at one time and determined by the official to have common characteristics, such as origin, variety, type
of packing, packer, consignor or markings.

Sublot: designated part of a large lot in order to apply the sampling method on that designated part. Each sublot must be physically separate and identifiable.

Sampling plan: is defined by an aflatoxin test procedure and an accept/reject limit An aflatoxin test procedure consists of three steps: sample sclection, sample preparation and

aflatoxin quantification. The accept/reject Limit is a tolerance usually equal to the Codex maximum limit.

Incremental sample: a quantity of material taken from a single random place in the lot or sublot.

Aggregate sample: the combined total of all the incremental samples taken from the fot or sublot. The aggregate sample has to be at least as large as the 20 kg labomiory sample.

Laboratory sample: smallest quantity of peanuts comminuted in a mill. The laboratory sample may be a portion of or the entire aggregate sample. If the aggregate sample is larger
than 20 kg, a 20 kg laboratory sample should be removed in a random manner from the aggregate sample. The sample should be finely ground and mixed
thoroughly using a process that approaches as complete a homogenisation as possible.

Test portion: portion of the comminuted laboratory sample. The entire 20 kg laboratory sample should be comminuted in a mill. A portion of the comminuted 20 kg sample
is randomly removed for the extraction of the aflatoxin for chemical analysis. Based upon grinder capacity, the 20 kg aggregate sample can be divided into
several equal sized samples, if all results are averaged.

B. Sampling

Material to be Sampled

3. Each lot which is to be examined must be sampled scparately. Large lots should be subdivided into sublots to be sampled separately. The subdivision can be done following
provisions laid down in Table 1 below.

4. Taking into account that the weight of the lot is not always an exact multiple of the weight of the sublots, the weight of the sublot may exceed the mentioned weight by a
maximum of 20 %.

Table 1: Subdivision of Large Lots into Sublots for Sampling

Commodity Lot weight — tonne (T) Weight or number of | Number of | Laboratory
sublots incremental Sample Weight
samples (kg)
Peanuts 2 500 100 tonnes 100 20
>100 and <500 5 sublots 100 20
>25and < 100 25 tonnes 100 20
>15and <= 25 -1 sublot 100 20
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Number of Incremental Samples for Lots of Less than 15 Tonnes

5. The number of incremental samples to be taken depends on the weight of the lot, with a minimum of 10 and a maximum of 100. The figures in the followmg Table 2 may be
used to determine the number of incremental samples to be taken. It is necessary that the total sample weight of 20 kg is achicved.

Table 2: Number of Incremental Samples to be Taken Depending on the Weight of the Lot

Lot weight tonnes — (T) N° of incremental samples
T< 1 " |10
1<T<S 40
5<T <10 60
10<T <15 80

Incremental Sample Selection

6. Procedures used to take incremental samples from a peanut lot are extremely important. Every individual peanut in the lot should have an equal chance of being chosen.
Biases will be introduced by the sample selection methods if equipment and procedures used to select the incremental samples prohibit or reduce the chances of any item in the lot
from being chosen.

7.  Since there is no way to know if the contaminated peanut kernels are uniformly dispersed through out-the lot, it is essential that the aggregate sample be the accumulation of
many small portions or increments of the product selected from different locations throughout the lot. If the aggregate sample is larger than desired, it should be blended and
subdivided until the desired laboratory sample size is achieved.

Static Lots

8. A static lot can be defined as a large mass of peanuts contained either in a single large container such as a wagon, truck, or railcar or in many small containers such as sacks
or boxes and the peanuts are stationary at the time a sample is selected. Selecting a truly random sample from a static lot can be difficult because the container may not allow access
to all peanuts.

9.  Taking a aggregate sample from a static lot usually requires the use of probing devices to select product from the lot. The probing devices used should be specially designed
for the type of container. The probe should (1) be long enough to reach all product, (2) not restrict any item in the lot from being selected, and (3) not alter the items in the lot. As
mentioned above, the aggregate sample should be a composite from many small increments of product taken from many different locations throughout the lot.

10.  For lots traded in individual packages, the sampling frequency (SF), or number of packages that incremental samples are taken from, is a function of the lot weight (LT),
incremental sample weight (IS), aggregate sample weight (AS) and the individual packing weight (IP), as follows :

Equation 1 : SF = (LT x IS)/(AS x IP). The sampling frequency (SF) is the number of packages sampled. All weights should be in the same mass units such as kg.
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Dynamic Lots

11,  True random sampling can be more nearly achieved when selecting an aggregate sample from a moving stream of peanuts as the lot is transferred, for example, by a
conveyor belt from one location to another. When sampling from a moving stream, take small increments of product from the entire length of the moving stream; composite the

peanuts to obtain an aggregate sample; if the aggregate sample is larger than the required laboratory sample, then blend and subdivide the aggregate sample to obtain the desired
size laboratory sample.

12.  Automatic sampling equipment such as cross-cut samplers are commercially available with timers that automatically pass a diverter cup through the moving stream at
predetermined and uniform intervals. When automatic equipment is not available, a person can be assigned to manually pass a cup though the stream at periodic intervals to collect
incremental samples. Whether using automatic or manual methods, small increments of peanuts should be collected and composited at frequent and uniform intervals throughout
the entire time peanuts flow past the sampling point.

13.  Cross-cut samplers should be installed in the following manner: (1) the plane of the opening of the diverter cup should be perpendicular to the direction of flow; (2) the
diverter cup should pass through the entire cross sectional area of the'streamn; and (3) the opening of the diverter cup should be wide enough to accept all items of interest in the lot.
As a general rule, the width of the diverter cup opening should be about three times the largest dimensions of the items in the lot.

14.  The size of the aggregate sample (S) in kg, taken from a lot by a cross cut sampler is :

Equation 2 ; S= (D x LT) / (T x V). D is the width of the diverter cup opening (in cm), LT is the lot size (in kg), T is interval or time between cup movement through the
stream (in seconds), and V is cup velocity (in cm/sec).

15, If the mass flow rate of the moving stream, MR (kg/sec), is known, then the sampling frequency (SF), or number of cuts made by the automatic sampler cup is :
Equation 3 : SF=(S x V) / (D x MR).

16. Equation 2 can also be used to compute other terms of interest such as the time between cuts (T). For example, the required time (T) between cuts of the diverter cup to

obtain a 20 kg aggregate sample from a 30,000 kg lot where the diverter cup width is 5.08 cm (2 inches), and the cup velocity through the stream 30 cnv/sec. Solving for T in
Equation 2,

T = (5.08 cm x 30,000 kg)/(20 kg x 30 cm/sec) = 254 sec

17.  If the lot is moving at 500 kg per minute, the entire lot will pass through the sampler in 60 minutes and only 14 cuts (14 incremental samples) will be made by the cup
through the lot. This may be considered too infrequent, in that too much product passes through the sampler between the time the cup cuts through the stream.

Weight of the Incremental Sample
18.  The weight of the incremental sample should be approximately 200 grams or greater, depending on the total number of increments, to obtain an aggregate sample of 20kg.

Packaging and transmission of samples

19.  Each laboratory sample shall be placed in a clean, inert container offering adequate protection from contamination and against damage in transit. All necessary precautions shall be
taken to avoid any change in composition of the laboratory sample which might arise during transportation or storage.
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Sealing and labelling of samples

20.  Each laboratory sample taken for official use shall be sealed at the place of sampling and identified. A record must be kept of each sampling, permitting each lot to be identified
unambiguously and giving the date and place of sampling together with any additional information likely to be of assistance to the analyst.

C. Sample Preparation

Precautions

21, Daylight should be excluded as much as possible during the procedure, since aflatoxin gradually breaks down under the influence of ultra-violet light.

Homogenisation — Grinding

22.  As the distribution of aflatoxin is extremely non-homogencous, samples should be prepared - and especially homogenised - with extreme care. All laboratory sample
obtained from aggregate sample is to be used for the homogenisation/grinding of the sample.

23, The sample should be finely ground and mixed thoroughly using a process that approaches as complete a homogenisation as possible.

24.  The use of a hammer mill with a #14 screen (3.1 mm diameter hole in the screen) has been proven to represent a compromise in terms of cost and precision. A better
homogenisation (finer grind — slurry) can be obtained by more sophisticated equipment, resulting in a lower sample preparation variance.

Test portion

25. A minimum test portion size of 100 g taken from the laboratory sample.

D. Analytical Methods

Background

26. A criteria-based approach, whereby a sct of performance criteria is established with which the analytical method used should comply, is appropriate. The criteria-based
approach has the advantage that, by avoiding setting down specific dctails of the method used, developments in methodology can be cxploited without having to reconsider or
modify the specified method. The performance criteria established for methods should include all the parameters that need to be addressed by each laboratory such as the detection
limit, repeatability coefficient of variation, reproducibility coefficient of variation, and the percent recovery necessary for various statutory limits. Utilising this approach,
laboratories would be free to use the analytical method most appropriate for their facilities. Analytical methods that are accepted by chemists internationally (such as AOAC) may
be used. These methods are regularly monitored and improved depending upon technology.

CODEX STAN 193-1995 26
Schedule 1

Performance Criteria for Methods of Analysis

Table 3: Specific Requirements with which Methods of Analysis Should Comply

Criterion Concentration Range Recommended Value Maximum Permitted
Value
Blanks All Negligible -
Recovery-Aflatoxins Total 1-15pgikg 7010110 %
> 15 pa/kg 80t0 110 %
Precision RSDR All As derived from Horwitz | 2 x value derived from
Equation Horwitz Equation
Precision RSD; may be calculated as 0.66 times Precision RSDR at the concentration of interest

. The detection limits of the methods used are not stated as the precision values are given at the concentrations of interest;
. The precision values are calculated from the Horwitz equation, i.e.:
(1-0.510gC)
RSD =2
where:

*  RSDp is the relative standard deviation calculated from results generated under reproducibility conditions [(sg / x) x 100}

* C is the concentration ratio (i.c. 1 = 100g/100g, 0.001 = 1,000 mg/kg)

27. This is a generalised precision equation which has been found to be independent of analyte and matrix but solely dependent on concentration for most routine methods of
analysis.
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Annex 2

SAMPLING PLANS FOR AFLATOXIN CONTAMINATION IN READY-TO-EAT TREENUTS AND
TREENUTS DESTINED FOR FURTHER PROCESSING: ALMONDS, HAZELNUTS AND PISTACHIOS

DEFINITION

Lot - an identifiable quantity of a food commodity delivered at one time and determined by the official to have common
characteristics, such as origin, variety, type of packing, packer, consignor, or markings.

Sublot - designated part of a larger lot in order to apply the sampling method on that designated part. Each sublot must
be physically separate and identifiable.

Sampling plan - is defined by an aflatoxin test procedure and an accept/reject limit. An aflatoxin test procedure
consists of three steps: sample selection, sample preparation and aflatoxin quantification. The accept/reject limit is a
tolerance usually equal to the Codex maximum level.

Incremental sample — the quantity of material taken from a single random place in the lot or sublot.

Aggregate sample - the combined total of al! the incremental samples that is taken from the lot or sublot. The aggregate
sample has to be at least as large as the laboratory sample or samples combined.

Laboratory sample — the smallest quantity of tree nuts comminuted in a mill. The laboratory sample may be a portion
of or the entire aggregate sample. If the aggregate sample is larger than the laboratory sample(s), the laboratory
sample(s) should be removed in a random manner from the aggregate sample.

Test portion — a portion of the comminuted laboratory sample. The entire laboratory sample should be comminuted ina
mill. A portion of the comminuted laboratory sample is randomly removed for the extraction of the aflatoxin for
chemical analysis.

Ready-to-eat treenuts ~ nuts, which are not intended to undergo an additional processing/treatment that has proven to
reduce levels of aflatoxins.

Treenuts destined for further processing — nuts, which are intended to undergo an additional processing/treatment
that has proven to reduce levels of aflatoxins before being used as an ingredient in foodstuffs, otherwise processed or
offered for human consumption. Processes that have proven to reduce levels of aflatoxins are shelling, blanching
followed by color sorting, and sorting by specific gravity and color (damage). There is some evidence that roasting
reduces aflatoxins in pistachios but for other nuts the evidence is still to be supplied.

Operating Characteristic (OC) Curve — a plot of the probébilily of a accepting a lot versus lot concentration when
using a specific sampling plan design. The OC curve provides an estimate of good lots rejected (exporter’s risk) and bad
lots accepted (importer’s risk) by a specific aflatoxin sampling plan design.

SAMPLING PLAN DESIGN CONSIDERATIONS

1. Importers may commercially classify treenuts as either “ready-to-eat” (RTE) or “destined for further processing”
(DFP). As a result, maximum levels and sampling plans are proposed for both commercial types of treenuts.
Maximum levels need to be defined for treenuts destined for further processing and ready-to-eat treenuts before a
final decision can be made about a sampling plan design.

2. Treenuts can be marketed either as inshell or shelled nuts. For example, pistachios are predominately marketed as
inshell nuts while almonds are predominately marketed as shelled nuts.

3. Sampling statistics, shown in Annex I, are based upon the uncertainty and aflatoxin distribution among laboratory
samples of shelled nuts. Because the shelled nut count per kg is different for each of the three treeputs, the
laboratory sample size is expressed in number of nuts for statistical purposes. However, the shelled nut count per
kg for each treenut, shown in Annex I, can be used to convert laboratory sample size from number of nuts to mass
and vice versa.

4. Uncertainty estimates associated with sampling, sample preparation, and analysis, shown in Annex I, and the
negative binomial distribution > are used to calculate operating characteristic (OC) curves that describe the
performance of the proposed aflatoxin-sampling plans (Annex II).

* Whitaker, T., Dickens, J., Monroe, R., and Wiser, E. 1972. Comparison of the negative binomial distribution of
aflatoxin in shelled peanuts to the negative binomial distribution. J. American Oil Chemists’ Society, 49:590-593.
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5. In Annex I, the analytical variance reflects a reproducibility relative standard deviation of 22%, which is suggested

by Thompson and is based upon Food Analysis Performance Assessment Scheme (FAPAS) data’. A relative

. standard deviation of 22% is considered by FAPAS as an appropriate measure of the best agreement that can be

reliably obtained between laboratories. An analytical uncertainty of 22% is larger than the within laboratory

variation measured in the sampling studies for the three treenuts. The within laboratory analytical uncertainty for
each treenut can be found at the website ht(p: “www3 bac.nesu.edurusda www RescarchActDocsArecnutwye html.

6. The issue of correcting the analytical test result for recovery is not addressed in this document. However, Table 2
specifies several performance criteria for analytical methods including suggestions for the range of acceptable
recovery rates. -

AFLATOXIN TEST PROCEDURE AND MAXIMUM LEVELS

7. An aflatoxin-sampling plan is defined by an aflatoxin test procedure and a maximum level. A value for the
proposed maximum level and the aflatoxin test procedure are given below in this section.

8. The maximum levels for total aflatoxins in treenuts (almonds, hazelnuts, and pistachios) “ready-to-eat” and
“destined for further processing™ are 10 and 15 ng/g, respectively.

9. Choice of the number and size of the laboratory sample is a compromise between minimizing risks (false positives
and false negatives) and costs related to sampling and restricting trade. For simplicity, it is recommended that the
proposed aflatoxin sampling plans use a 20 kg aggregate sample for all three treenuts.

10. The two sampling plans (RTE and DFP) have been designed for enforcement and controls concerning total
aflatoxins in bulk consignments (lots) of treenuts traded in the export market.

Treenuts destined for further processi
Maximum level - 15 ng/g total aflatoxins
Number of laboratory samples — 1

Laboratory sample size - 20 kg
Almonds — shelled nuts
Hazelnuts — shelled nuts
Pistachios — inshell nuts (equivalent to about 10kg shelled nuts that is calculated on the basis of the
actual edible portion in the sample)

Sample preparation — dry grind with vertical cutter mixer type mill and a 50 g test portion
Analytical method - performance based (see Table 2)

Decision rule — If the aflatoxin test result is less than or equal to 15 ng/g total aflatoxins, then accept the lot.
Otherwise, reject the lot.

The operating characteristic curve describing the performance of the sampling plan for the three treenuts destined
for further processing is shown in Annex IL.

Ready-to-eat treenuts
Maximum level — 10 ng/g total aflatoxins
Number of laboratory samples — 2

Laboratory sample size - 10 kg
Almonds - shelled nuts
Hazelnuts — shelled nuts
Pistachios — inshell nuts (equivalent to about 5 kg shelled nuts per test sample that is calculated on the
basis of the actual edible portion in the sample)

Sample preparation — dry grind with vertical cutter mixer type mill and a 50 g test portion
Analytical method — performance based (see Table 2)

Decision rule - If the aflatoxin test result is less than or equal to 10 ng/g total aflatoxin in both test samples, then
accept the lot. Otherwise, reject the lot.

* Thompson, M. 2000. Recent trends in inter-laboratory precision at ppb and sub-ppb concentrations in relation to
fitness for purpose criteria in proficiency testing. J. Royal Society of Chemistry, 125:385-386.
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The operating characteristic curve describing the performance of the sampling plan for the three ready-to-eat
treenuts is shown in Annex IL.

11. To assist member countries implement these two Codex sampling plans, sample selection methods, sample
preparation methods, and analytical methods required to quantify aflatoxin in laboratory samples taken from bulk
treenut lots are described in the following sections.

SAMPLE SELECTION

Material to be sampled

12. Each iot, which is to be examined for aflatoxin, must be sampled separately. Lots larger than 25 tonnes should be
subdivided into sublots to be sampled separately. If a lot is greater than 25 tonnes, the number of sublots is equal to
the lot weight in tonnes divided by 25 tonnes. It is recommended that a lot or a sublot should not exceed 25 tonnes.
The minimum lot weight should be 500 kg.

13. Taking into account that the weight of the lot is not always an exact multiple of 25 tonne sublots, the weight of the
sublot may exceed the mentioned weight by a maximum of 25%.

14. Samples should be taken from the same lot, i.e. they should have the same batch code or at the very least the same
best before date. Any changes which would affect the mycotoxin content, the analytical determination or make the
aggregate samples collected unrepresentative should be avoided. For example do not open packaging in adverse
weather conditions or expose samples to excessive moisture or sualight. Avoid cross-contamination from other
potentially contaminated consignments nearby.

15. In most cases any truck or container will have to be unloaded to allow representative sampling to be carried out.

Incremental Sample Selection

16. Procedures used to take incremental samples from a treenut lot are extremely important. Every individual nut in the
lot should have an equal chance of being chosen. Biases will be introduced by sample selection methods if
equipment and procedures used to select the incremental samples prohibit or reduce the chances of any item in the
lot from being chosen.

17. Since there is no way to know if the contaminated treenut kernels are uniformly dispersed throughout the lot, it is
essential that the aggregate sample be the accumulation of many small incremental samples of product selected
from different locations throughout the lot. If the aggregate sample is larger than desired, it should be blended and
subdivided unti! the desired laboratory sample size is achieved.

Number of [ncremental Samples for Lots of varying weight

18. The number and size of the laboratory sample(s) will not vary with lot (sublot) size. However, the number and size
of the incremental samples will vary with lot (sublot) size. :

19. The number of incremental samples to be taken from a lot (sublot) depends on the weight of the lot. Table 1 shall
be used to determine the number of incremental samples to be taken from lots or sublots of various sizes below 25
tonnes. The number of incremental samples varies from a minimum of 10 and to a maximum of 100.

Table 1. Number and size of incremental samples composited for an aggregate sample of 20 kg" as a function of lot {or

sublot) weight.

Lotor S Minimum Number Minimum
ot or ul:;lot of Incremental lncrementalCSampIe Minimum Aggregate
Weight Samples Size Sample Size
(T in Tonnes) {9) (kg)
T<t 10 2000 20
15T<5 25 800 20
5sT<10 50 400 20
10sT<15 75 267 20
15<T 100 200 20

a/ Minimum aggregate sample size = laboratory sample size of 20 kg
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b/ | Tonne = 1000 kg
¢/ Minimum incremental sample size = laboratory sample size (20 kg)/minimum number of incremental samples,

i.e. for 0.5<T< [ tonne, 2000 g = 20000/10

Weight of the Incremental Sample

20. The suggested minimum weight of the incremental sample should be approximately 200 grams for lots of 25 metric
tonnes (25,000 kg). The. number and/or size of incremental samples will have to be larger than that suggested in
Table 1 for lots sizes below 25,000 kg in order to obtain an aggregate sample greater than or equal to the 20 kg
laboratory sample.

Static Lots

21. A static lot can be defined as a large mass of treenuts contained either in a large single container such as a wagon,
truck or railcar or in many small containers such as sacks or boxes and the nuts are stationary at the time a sample
is selected. Selecting a truly random sample from a static lot can be difficult because all containers in the lot or
sublot may not be accessible.

22. Taking incremental samples from a static lot usually requires the use of probing devices to select product from the
lot. The probing devices should be specifically designed for the commodity and type of container. The probe
should (1) be long enough to reach all products, (2) not restrict any item in the lot from being selected, and (3) not
alter the items in the lot. As mentioned above, the aggregate sample should be a composite from many small
incremental samples of product taken from many different locations throughout the lot.

23. For lots traded in individual packages, the sampling frequency (SF), or number of packages that incremental
samples are taken from, is a function of the lot weight (LT), incremental sample weight (IS), aggregate sample
weight (AS) and the individual packing weight (IP), as follows:

Equation [: SF=(LT x IS)/(AS x IP).

24. The sampling frequency (SF) is the number of packages sampled. All weights should be in the same mass units
such as kg.

Dynamic Lots

25. Representative aggregate samples can be more easily produced when sélecting incremental samples from a moving
stream of treenuts as the lot is transferred from one location to another. When sampling from a moving stream, take
small incremental samples of product from the entire length of the moving stream; composite the incremental
samples to obtain an aggregate sample; if the aggregate sample is larger than the required laboratory sample(s),
then blend and subdivide the aggregate sample to obtain the desired size laboratory sample(s).

26. Automatic sampling equipment such as a cross-cut sampler is commercially available with timers that
automatically pass a diverter cup through the moving stream at predetermined and uniform intervals. When
automatic sampling equipment is not available, a person can be assigned to manually pass a cup through the stream
at periodic intervals to collect incremental samples. Whether using automatic or manual methods, incremental
samples should be collected and composited at frequent and uniform intervals throughout the entire time the nuts
flow past the sampling point.

27. Cross-cut samplers should be installed in the following manner: (1) the plane of the opening of the diverter cup
should be perpendicular to the direction of the flow; (2) the diverter cup should pass through the entire cross
sectional area of the stream; and (3) the opening of the diverter cup should be wide enough to accept all items of
interest in the Jot. As a general rule, the width of the diverter cup opening should be about two to three times the
largest dimensions of items in the lot.

28. The size of the aggregate sample (S) in kg, taken from a lot by a cross cut sampler is:

Equation 2: S=(D x LT) /(T x V),

where D is the width of the diverter cup opening (cm), LT is the lot size (kg), T is interval or time between cup
movement through the stream (seconds), and V is cup velocity (cm/sec).

29. If the mass flow rate of the moving stream, MR (kg/sec), is known, then the sampling frequency (SF), or number of
cuts made by the automatic sampler cup can be computed from Equation 3 as a function of S, V, D, and MR.

Equation 3: SF = (§ x V) /(D x MR).
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30. Equations 2 and 3 can also be used to compute other terms of interest such as the time between cuts (T). For

31

example, the time (T) required between cuts of the diverter cup to obtain a 20 kg aggregate sample from a 20,000
kg lot where the diverter cup width is 5.0 cm and the cup velocity through the stream 30 cm/sec. Solving for T in
Equation 2, :

T = (5.0 cm x 20,000 kg)/(20 kg x 20 cin/sec) = 250 sec.

If the lot is moving at 500 kg per minule, the entire lot will pass through the sampler in 40 minutes (2400 sec) and
only 9.6 cuts (9 incremental samples) will be made by the cup through the lot (Equation 3). This may be considered

too infrequent, in that too much product (2,083.3 kg) passes through the sampler between the time the cup cuts
through the stream.

Packaging and Transportation of Samples

32.

Each laboratory sample shall be placed in a clean, inert container offering adequate protection from contamination,
sunlight, and against damage in transit. All necessary precautions shall be taken to avoid any change in
composition of the laboratory sample, which might arise during transportation or storage. Samples should be stored
in a cool datk place.

Sealing and Labelling of Samples

33.

Each laboratory sample taken for official use shall be sealed at the place of sampling and identified. A record must
be kept of each sampling, permitting each lot to be identified unambiguously and giving the date and place of
sampling together with any additional information likely to be of assistance to the analyst.

SAMPLE PREPARATION

DPrecautions

34,

Sunlight should be excluded as much as possible during sample preparation, since aflatoxin gradually breaks down
under the influence of ultra-violet light. Also, environmental temperature and relative humidity should be
controlled and not favor mold growth and aflatoxin formation.

Homogenization - Grinding

35.

36.

37.

As the distribution of aflatoxin is extremely non-homogeneous, laboratory samples should be homogenized by
grinding the entire laboratory sample received by the laboratory. Homogenization is a procedure that reduces
particle size and disperses the contaminated particles evenly throughout the comminuted laboratory sample.

The laboratory sample should be finely ground and mixed thoroughly using a process that approaches as complete
homogenization as possible. Complete homogenization implies that particle size is extremely small and the
variability associated with sample preparation (Annex I) approaches zero. After grinding, the grinder should be

. cleaned to prevent aflatoxin cross-contamination.

The use of vertical cutter mixer type grinders that mix and comminute the laboratory sample into a paste represent
a compromise in terms of cost and fineness of grind or particle size reduction’. A better homogenization (finer
grind}, such as a liquid shurry, can be obtained by more sophisticated equipment and should provide the lowest
sample preparation variance®.

Test portion

38.

39.

40.

The suggested weight of the test portion taken from the comminuted laboratory sample should be approximately 50
grams. If the laboratory sample is prepared using a liquid slurry, the slurry should contain 50 g of nut mass.

Procedures for selecting the 50 g test portion from the comminuted laboratory sample should be a random process.
If mixing occurred during or after the comminution process, the 50 g test portion can be selected from any location
throughout the comminuted laboratory sample. Otherwise, the 50 g test portion should be the accumulation of
several small portions selected throughout the laboratory sample.

It is suggested that three test portions be selected from each comminuted laboratory sample. The three test portions
will be used for enforcement, appeal, and confirmation if needed.

4 Ozay, G., Seyhan, F., Yilmaz, A., Whitaker, T., Slate, A., and Giesbrecht, F. 2006. Sampling hazelnuts for aflatoxin:
Uncertainty associated with sampling, sample preparation, and analysis. J. Association Official Analytical Chemists,
Int., 89:1004-1011.

* Spanjer, M., Scholten, 1., Kastrup, S., Jorissen, U., Schatzki, T., Toyofuku, N. 2006. Sample comminution for
mycotoxin analysis: Dry milling or slurry mixing?, Food Additives and Contaminants, 23:73-83.
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ANALYTICAL METHODS

ac]
41.

d

A criteria-based approach, whereby a set of performance criteria is established with which the analytical method
used should comply, is appropriate. The criteria-based approach has the advantage that, by avoiding setting down
specific details of the method used, developments in methodology can be exploited without having to reconsider or
modify the specific method. The performance criteria established for methods should include all the parameters that
need to be addressed by each laboratory such as the detection limit, repeatability coefficient of variation (within
lab), reproducibility coefficient of variation (among lab), and the percent recovery necessary for various statutory
limits. Analytical methods that are accepted by chemists internationally (such as AOAC) may be used. These
methods are regularly monitored and improved depesnding upon technology.

Performance Criteria for Methods of Analysis

42.

A list of criteria and performance levels are shown in Table 2. Utilizing this approach, laboratories would be free to
use the analytical method most appropriate for their facilities.

Table 2: Specific Requirements with which Methods of Analyéis Should Comply

43.

Congentration Maximum Permitted]
Criterion Range Recommended Value
Value
(ng/g)
Blanks All Negligible n/a
0
Recovery 1t0 15 70to 110% n/a
>15 80to 110% n/a
2 x value derived
Precision or Relative Standard Deviation 1to0 120 Equation 4 by Thompson from Equation 4
RSDr (Reproducibility) 2 x value derived
>120 Equation 5 by Horwitz from Equation 5
Calculated as 0.66 times
Precision or Relative Standard Deviation 1to 120 Precision RSDg . n/a
RSD, (Repeatability) Calculated as 0.66 times
>120 Precision RSD, nla

n/a = not applicable

The detection limits of the methods used are not stated. Only the precision values are given at the concentrations of
interest. The precision values are calculated from equations 4 and 5 developed by Thompson® and Horwitz and
Albert*, respectively.

Equation4: RSDp=22.0 (for C <120 ng/g or ¢ < 120x10™%)

Equation 5: RSDg = 2% (for C >120 ng/g or ¢ > 120x10"%)
where:
o RSDg = the relative standard deviation calculated from results generated under reproducibility conditions
®  RSD, = the relative standard deviation calculated from results generated under repeatability conditions =
0.66RSDg
e ¢ =the aflatoxin concentration ratio (i.e. 1 = 100g/100g, 0.001 = 1,000 mg/kg)
o  C =aflatoxin concentration or mass of aflatoxin to mass of treenuts (i.e. ng/g)

. Horwitz, W. and Albert, R. 2006. The Horwitz ratio (HorRat): A useful index of method performance with respect to
precision. J. Association of Official Analytical Chemists, Int., 89:1095-1109.



CODEX STAN 193-1995 33
Schedule I

44. Equations 4 and 5 are generalized precision equations, which have been found to be independent of analyte and
matrix but solely dependent on concentration for most routine methods of analysis.

45. Results should be reported on the edible portion of the sample.
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Annex |

Uncertainty, as measured by the variance, iated with pling ple preparation, and analytical steps of
the aflatoxin test procedure used to estimate aflatoxin in almonds, hazelnuts, and pistachios.

Sampling data for almonds, hazelnuts, and pistachios were supplied by the United States, Turkey, and Iran,
respectively.

Variance estimates and the negative binomial distribution' were used to compute operating characteristic curves for
each treenut in Annex II. Sampling, sample preparation, and analytical variances associated with testing aimonds,
hazelnuts, and pistachios are shown in Table 1 below.

Because of the computational complexities associated with use of the negative binomial distribution to compute
operational characteristic (OC) curves for various sampling plan designs, the effect of various laboratory sample sizes,
various numbers of laboratory samples, and various maximum levels on the performance (OC curves) of sampling plan
designs is provided at the website address hitp; wiww S hae nestedu usdirwww ReccarchielDoes (recmwg.himl

Table 1. Variances" associated with the aflatoxin test procedure for each treenut.

Test Procedure Almonds Hazelnuts Pistachios
Sampling™ (7,730/ns)3.759C ! §% = (10,000/ns)4.291C" " %, = 8,000/n5)7.913C**™
Sample Prep’ §2, = (100/nss)0.1 70C " §%, = (50/055)0.021C"** §7 = (25/n55)2.334C "
Analytical® S = (1/na)0.0484C*"  S°, = (1/na)0.0484C>" §%, = (1/n2)0.0484C>"

Total variance  S%+ 83+ 8%, %+ 8%, + 5%, S +8%,+8%

a/ Variance = $7 (s, sp, and a denote sampling, sample preparation, and analytical steps, respectively, of aflatoxin test
procediire)

b/ ns = laboratory sample size in number of shelled nuts, nss =test portion size in grams, na = number of aliquots
quantified by HPLC, and C = aflatoxin concentration in ng/g totai aflatoxin.

¢/ Shelled nut count/kg for almonds, hazelnuts, and pistachios is 773, 1000, and 1600, respectively.

&/ Sample preparation for almonds, hazelnuts, and pistachios reflect Hobart, Robot Coupé, and Marjaan Khatman type
mills, respectively. Laboratory samples were dry ground into a paste for each treenut.

¢/ Analytical variances reflect FAPAS recommendation for upper limit of analytical reproducibility uncertainty. A
relative standard deviation of 22% is considered by Thompson® (based upon FAPAS data) as an appropriate measure of
the best agreement that can be obtained between laboratories. An analytical uncertainty of 22% is larger than the within
faboratory uncertainty measured in the sampling studies for the three treenuts.
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Annex IT
Operating Characteristic Curves describing the performance of draft aflatoxin ling plans for al d

hazelnuts, and pistachios.

Treenuts Destined for Further Processing

Operating Characteristic curve describing the performance of the aflatoxin sampling plan for almonds, hazelnuts, and
pistachios destined for further processing using a single laboratory sample of 20 kg and a maximum level of 15 ng/g for
total aflatoxins. The operating characteristic curve reflects uncertainty associated with a 20 kg laboratory sample of
shelled nuts for almonds and hazelnuts and a 20 kg laboratory sample of inshell nuts (about 10kg shelled nuts) for
pistachios, dry grind with a vertical cutter mixer type mill, 50 g test pottion, and quantification of aflatoxin in the test
portion by HPLC.
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Ready-to-Eats Treenuts

Operating Characteristic curve describing the performance of the aflatoxin sampling plan for ready-to-eat almonds,
hazelnuts, and pistachios using two laboratory samples of 10 kg each and a maximum level of 10 ng/g for total
aflatoxins, dry grind with a vertical cutter mixer type mill, 50 g test portion, and quantification of aflatoxin in the test
portion by HPLC.
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