PREFALADER

HARH T Ay S U7 I A E RGBS 026 0 MLVA 12 & A& s & i A

OFEAGHEE, AR, VML, VI, TEmsE—
SRR 25 AL AL eSS CERk 25 4-8 H 30 A liiaTH)
5 67 [0 B A P AL S bie s (P25 4E8 A 31 B filaT)

[BARY] W& M MRAGER  (BHEC) 1T L 2 YYE - B8 ARACIE, EGRSCRGRIE DIEH DT 6055
AT THOICUND, Tz 1L, fiifd « k72 51T D Multilocus Variable-Number Tandem—Repeat Analysis

(MLVA ) 123 B L, 2 E CICEEMERECH 5 0157 JLTN026 12D VT MLVA ZHEr L~ A8l TRk 72
TR RS AR Z 35U B UG R AERF TR s S AHEFIC AL, LM TR R s B4 S 47z EHEC 026 12D
UNTMLVA BIBIAA T, B « EYYRE O LSBT ERAE OBRFN R ATRE T D 0 E gt LT,

(A1 E H57E] AL OB ARFFERTCHGE L, 2009 45035 2011 4RI ABEE B A0EES 72 026 (2O T
BIRR £ 7213 DNA39S R A UNEE L7=, I DNA 285780 L LC, Izumiya & (2010) Oa—h 2D 9 b,
EHC-1, EHC-2, EHC-5, EHC-6, 0157-9, 0157-37, EH26-7 &R L, @GR 7 7 1 ~—F v MLk H~/LTF
7Ly 7 APCR #Hii LT=, PCREMZE 60°C, 45 1%+ &7 U —BXUKEE, £ 00— ADMD K U FiH
L. MLVA BUZ3E UT-, 500 FVA TR S Rl— MLVA BUCHOUW T, 2BEE, S50k, FsA- s
& OBE AT L7,

[F55] 398 #RfARD 026 13 162 FEEED MLVA BUIRIRI X7z, — 03T BIRIRO TR &7z MLVA B3 144
FEEE, 2l B ORI SN MIVA BT IS R T o7, s 18 FEEEHD MLVA FlcHoW\C, —EHiIC
B CEMPEANE X TODRIAEAE L, ‘A2 2 FHILL EOERPEAED BRI S, 2 o855k BIAR
THH SN MVA R ZRR L7-E 2 A, 4 T8 (2009 4F, 2010 ARIC4% 1 FJE, 2011 4FIC 2 FiKE) 258006
FU. SR AR X 7 IS PR AE D RTREMED S R S T,

[BE] ARIOFER G, MVATETREZ X 7o B85 - JYYED ST RO FIH TR TH H &%
2B, Eio, BB A CREEHER A5 BHEC JRYYIEIZ X DMEENLRABLIET 57201203, #UF AT
PRI DIERC) R E LA | BANAREEED KD B D, BIEIL PFGE JEIZ K B0 T FfIT A X 24— R Th
DN, B2 < THREE ONA) WESINEE TS, B THEBMEORmWT —Z MG 0D MIVAIE LA
ey — VT D L& Z B,
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PREFALADER

70 B R S0 KOV AKD B DO TIRIE Y A /L A D

OB, ARANEE %, BTk, SIEHE, ks —
5 62 [lH b AR AR CPR25 47 A 26 H, B&h)

(B8] HXOBEIZED 7 a7 A VA NoV) PISAD FHFEY A VADEYGLY A7 2N TRGEET 5 Z L% B
ML LT, FAERERR O T GEAK, Baik) BEO00BEATHFHIOBEHLE R E UCHREY
ANVADIEN AT T,

(A1 E 73] RPEF © TRk 24 4F 11 H~FR% 25 4F 2 F 2T TEFRNO A TSGR GHg A : 8000
N KD ERE L 72K KOV 7 RRIA, ARk 23 4F 12 H ~FR% 25 4F 1 FIC[RIRIN T4 L7 R
B T S OBEEA AR LT,

FEBEEREY - KT %, BEFERT 7 ¢ L2 — I L, BRI 378/K T 10%AANEAER L, Bakiht

1To77

A IV AL F- ORI NoV (GI, GIT) , AR A /LA (SaV) . 7 A ha A LA (AstV) . 7 A F 7 A LA (AiV) |
TT I UANA AV), AFEBIOCH X U A LA RV-A, RV-C), = T7RrUALA (V) ZRbxgs L
72 NoV iZ real-time PCREIZ L VR Uiz, DM 7 A VAL PCR ¥5, RT-PCRIEIC K B RUGH, A LY
"N —7 2 RZEY TANVADRIEELT>T2,

s3] FARREERIERFAAD HIE, NoV (GI, GII). SaV, AstV. AiV. AdV. RV-A, EV 23 &, Mk
MBIE, NoV (GI, GIT), AstV, AiV, RV-A 23R S47z, F7K 1 ml 720 D NoV O = & —Hi %, i AZK T NoVGI
23 10'~10%, NoVGII 23 10°~10", Jifi7Zk T NoVGI 723 10°~10', NoVGII 73 10'~10* A—%— L FJi&siif] 2@ U C
VR ST,

X BHEREFT I OIEL, NoV 2SEERICH N SA72iE0y, Sav, AiV, BV s Eire,

[E42] TRBMERTTEANKD NS NoV BISMT S ALV, AstV, RV-A 50D FHIE Y A LA SNz 2 &6,
TAUERSHS I 350 YT NoV LIZRD THRIHE 7 A VAL K BDIRGEB IR OFEDVRE S T,

KB O THFHED A W ADIRHRIN S . BEROFTATIINTRANT D 7 A V2GS A7 ik b
T A VAT SR, A TOMER LB 25 EIRAT D A VARSI H7=8, ik
DUANVAPRHIND EHE 2 BT,
71 X BRI ERI Tl BEED S NoV & 5 e D THIE Y A VANERACRRH STl Y . e
\ZEV ) a T ANVADIH TR DD TRHED A VA K DREFETAE DO PTREMEDHEER STz,

(kA T IR AR E AR IT)
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WO TR — 2 7 = 7N A AT AZONWT

O+, IRt i1, Toike—
5 62 [lH b AR AR CPR25 47 A 26 H, B&h)

ATRCIE, AEEER TRIROFTIBMUTE T D72, EREEICIRDT—4 ) T NDEREktar) T
Folp COBERIARD T —4 | Z—TTHINTEERD « AT L. BRTRE SR THlTRS, ZErERs. ERRRRE s T 5
AT L (Wh TR —2 =7 T R) ZEA LTS, PTHAERBEOEELRT Y 2T M,
MR NDT 21 77 2] OBEELERAD S L, o7 &8s Uk 16 R DB ST, ik 21
EEEDBITIRNOERRRE D106 L RFERSS - FPEMMEREOER O IUE T DA LT,

IR DT — 2L, TR ORI 2R aESE GHRE, 1 %6 » ARER, 3sliids) <
R UNTEAR) THEMET D NAE DS TR U, TS EIERRIE & DORBEE < BRSoTHET A
@&@ﬁﬁ%ﬁ%@@%@&Lfﬂﬁéhfwéiﬁm@_omf7/& N ZATWNT — 2 U LT
%, FFERESS « FREMRMBHREIZ OV T, EEREOHBIZOWTIUEL TWD, IEEL-T—XI%, %ty
~f@m#5Fﬁ%ﬁ%“AFﬁ/ZTAJW_%Wéntf%ﬁm\ﬁ/zTAJ%%mb (1) TR
PRI % BAL & U 7 A RERERF I DR, (2) WP & o beles B OMEAE V%4 Ll 2 K 2 TR oD bz,
() 74 7 AT =R, (4) BREEHROBFL07 1 ZEERHE DT A TORNOATE R IE O 2 1]
BT LTS,

L CF — X 2GR LT Z LIz k0 | [ EOBERBERORD || B2 0EMHEO & HFHOEIED
ﬁ@mrﬂHBEML¢V%¢5¥%®%A@ﬁMLFﬁ%&@ﬂﬁ%ﬁ@@@$@ﬁ9h%ﬁﬁ%ﬁ@&§
A RZ TE T,

WEST —4 (AR ONEHEAAEED) Tl AZRY v 7 v Ra—L308E R OTFAREEORI,
SOMBEEAEE < IRE A - IS ORI DR OREFRIREES X 0 SRS 2 2 LT, AR
BNEFRRIROARIEEE L 7o TN D,
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BT RV RS 7 » SR EIHY0 HE
Emergence of a New Perfluoroalkyl Acid in Japan

OHERHETR, TEHEE
25 40 [0 H AR eSS (k2526 H 17-19 H, THERESE - ERESE)

[Br] EEfittEars~” o RbEY (PFAA) 1 3RFH A1 6 DIEAER LR, DVRF IR ED
BRERA RO EHOARGR Y v AW TH D, ZIOITFRITBRET RN TRAE L TFET 5, LL
72N G, T ORIERIEIZ OV TOMRRIVHRE I, Z 2 THRAIZAARELIZBT HFRJIK & KT O P F
A ADIRAEIRREZ AT LT,

[J571E] 2010 4EI4E 98 S HEER L=k & 2011 4F1Z 31 () SRR L=k P o3 4-1 6
DHNVRFINIEPFAA (C) OFT_TLRFERA4,6,8, 10 DFFEEPFAA (CS) % LC-MS/MS % FV il
ELT,

[ & 28] WIKICIBNTILC8, €9, €6 & €S8 733.22, 1.38, 1.37 KX 1.10 ( ng/L) &\\9 @A R
L7z, ¥/KHPClE 6, €8, 9, & CS8 3@ <, 0.35, 0.92, 0.50 KX 0.27 Th-o7=, WJIKF o C8, €9,
C6 KON S8 FEOOFEBNRSEL () IXE < AE T, €9 vs (8, €9 vs (S8, (8 vs CS8 TN (6 vs €813 0. 846, 0.843,
0.792 x(R0. 742 TH o7z, HKFDOP F A AJRFECIRIEIREEI T K & R 2R~ Uiz,
€8, C9 KX CS8 DEfE L E T ZZNDHDPFAANERICHI > T2 BRIER S C&a=2 L, &
N OB ORI L5 b0 & Bbhrz, it (8 D & LT 06 NLE#TH SubH TS, 06 &
CBDENT [ ZZDZ EEML TNDHHD L Eid, €S8 008 &7 9 KR C6 IFAHHIH 25 1T T e
WV, LLZRDND, COlTANIRIZE S B E D REMENH 0, 06 5L TRGRICE LT D REMEN S D, - T, &
O DENANZ DN T HIEEEZHL O MER B 5 & b,
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=T VAT T VT )R DR REE R O RS
Genotoxic mechanisms of perfluorooctanoic acid

EREEE | HHEIAE S, IR HEREMEIR . 1EREE S, xR L2
DN R - W, IR - 3K, SRR - B UATREREMEIEE L X —
55 42 o] H ABRETA B2 (CFRK 25 4F 11 A 29-30 H., [id}L)

VR EDOARFEE T —7 )41 7 /L3 U (PFAA) 1 comet assay, TK ZBRZSESAER CElnmEa R~ 2 &%
W L CE e, Zo\—7 4 a 7L OB RE MRS 2 310972 PRAA & LT PROA (2D TRRa L7256
RAEWET D,

comet assay 235 & 72 5 451 C PROA (2455 L 7= TK6 AR 248V Y GREAEIN ROS OFENFLE D B, PPAR « 15
FHWAE T Tl comet assay DFHEITA & O BV T-, T2 ZODT L35, PROA T L A8 5w 3 PPAR -
WU EREIC L2 b D TH D L EZ BN, L LN, ZOMASHH L7z DNA (29T HPLC
(2 & D530 Tl 80HdG EDHIRITIR S 72 o7, BIfE, LC/MS/MS IZ X2 K 0 a7 80HAG EDMIEAAT
S TCW5h, LML, acellular comet assay [GHEDFERIL FRCOE CIIGRBACE 2V, MU 7T TR L
T HEARZ D & acellular comet assay BEDFEFIIISG DN T2, F£7-. TK6 FE SR L7 DNA %
PROA 15558 L7=73, DNA $HUIMT DRI DAV D o T-e ZILHD T 23D, acellular comet assay BHElE
PFOA & % X7 OO SO Y 2B 5 L O TClIaiEEEZ EWT 5 b O TRV ATREM I VRIB S
77

- 03 -



Perfluoroalkyl Acids in River and Sea Water of Japan

Norimitsu SAITOY, Naoto SHIMIZU? and Shuji TSUDA?,

Y \wate Institute of Environmental Health Sciences,

2 Agilent Technologies Japan Ltd, Application Centre

Society of Toxicology 53 Annual Meeting & ToxEpo (March 23-27, Phoenix, AZ)

Environmental waters such as river water (RW) and sea water (SW) are expected to be the major exposure
sources of Perfluoroalkyl acids (PFAA) to humans via tap water and food fish. At the 2013 Annual Meeting of
SOT, we reported that perfluorohexanoate released from the source to the river is rapidly contaminating
surrounding SW and gradually contaminating tap water in the nearby areas. In the present study, we analyzed
using LC-MS/MS the vast range of PFAA (from C4 to C16 carboxylates; and CS4, CS6, CS8 and CS10
sulphonates) sampled from RW in Japan (98 locations) and SW around Japan (31 locations) in 2010 and 2011,
respectively. In the RW, C8, C9, C6 and CS8 showed high average concentrations of 3.22, 1.38, 1.37 and 1.10
ng/L, respectively. In the SW, the concentrations of C6, C8, C9, and CS8 were also high and were 0.35, 0.92,
0.50 and 0.27ng/L, respectively. In the RW, Pearson’s correlation coefficients (r) showed highly significant
correlations between each of C8, C9, C6 and CS8. The r values for couples of C8, C9 and CS8 were very high,
and C9 vs C8, C9 vs CS8 and C8 vs CS8 were 0.846, 0.843 and 0.792, respectively. The r of C6 vs C8 was
0.742. The r values for C6 vs CS8 and C9 were 0.616 and 0.600, respectively. In the SW, the correlations
between each of four PFAA reflected those of the RW: they were high and highly significant.The high
concentrations of C8, C9 and CS8 with high correlation coefficients may explain their long usage for the similar
purpose and their persistence. As a substitute for C8, C6 is recently introduced and manufactured in the same
factory once produced C8. The high r value for C6 vs C8 may reflect the release of C6 and C8 from the same
source. Unlike CS8 and C8, C9 or C6 is not officially regulated. The bioaccumulation of PFAA with longer
carbon chain is generally greater than the shorter one. The effect of C9 on peroxisome proliferator-activated
receptor alpha is strongest among known PFAA. Thus, observation should be necessary on this persistent
chemicals, as well as newly contaminating C6.
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N

Comparison of monitoring results and toxicological data for Perfluorinated
Chemicals between Japan and Korea

OEHREC., /NEFIESC, T5ERDG. SaM/ Y Kyunghwa PARK?, Byoung—Cheun LEE?, Hyeon—Seo Cho®
A PIREREE M o & — VENCEREIZEAT  CeEEENIEREEIITE O e EE N A KR
The 13th Korea—Japan GOM & Joint Symposium on POPs (VA% 26 453 A 6-7 H, E&E BE/KTH)

PROS/PROA [ 3ZEMI~DIEMEN K E < | BREEREHZHEAR CTETE B IR SN ADIEYE Ch 5, KEAEDD
HCHIIE L, HEECIE CX DRIFEOEM TH D A X 1 xtBus, Hi - fEUEHEE O CaTE
FEEW ORI 5 2 L 2 BN E Lz,

P TEETF, R R, fEL (L0, B, RO 7T RTERRL, )IKEVEE (&R—HKTD)
KOAZT) (2E 198 iR) 8L, EEIX, 1 BEHZY 3 oD KLt a1T -7,

FREFORER, PROS X, /KFRHDPREE & A X F DR DORIAHBINGERD B, AIGLEAAEY) () I2H
B2 B 2 CUONAAREMEDS IR X7z, Perfluorocarboxylates D[RR LIZ I T s EN H Y | LA
B < W H AR KOVHAMHANEAEL Lo, RICOWLTIE, FRERZEE 2R L, [EROEGERE LTo
FAEZRTEL TV D,

Perfluorocarboxylates ® A & FHfgaklbix, )IIKFHIHITE A EBHE S0 C11~13 235 S,
NIRRT X DB EYLDOFERENA B v L 7o 7=, 728, Perfluorocarboxylates TR DEN MEEMIT L
EHAREDIRE < 72D LW EHAAVRE L, Cl1 LEOBER#HARIE 10, 000 2B 2 Tz,

INHDZ EMDS, A E AW POPs T=H U T OFIWENRIH B E 7Tz,
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TRUIKERE (52 #)

ONEBE, KHEFEE . AT REMET. LEER!

D AR AR LR — B R E R -

5% 3 9 MIREEREEI s A EE - B nE s
(PR 25 410 A 17 BH~18 H, fLigH)

TR ZEF A L T DAREEIRAR DI LI 5 Z L 2 B9 & LT Rk 23 4REED B TIEE N DK E 7
THEIN LT- & 2 A, JREERAER (Sphaerotilus. natans) 7SEEFHHE L QWD S OB EIZSTHLL T H BT
TIGHERDIFERTH D = EDVR ST, ik 24 O T, BRI JOTFEU N O TREATEIIRIE O
LEEITN, S natans BFYE~OPK DB DWW TG T 1o, 72, Ak, B THD S natans )
HREAL L CODFRZ AT 572012, SIS O LTW D428 (vd)™ -y h) 12oW T, KB LU
JEE) R DPREE Z2-]7E LT,

IRRRES K ONRTFIER I OV GEBI 21 To 7R, Pk KOV I KO IR TIRFREL LT
FELTRY  HEKOBFRERIEMZIL. S natans|ZE > T, TOELLoTVWERETH D &5 2 HILH R
S FOMEENZ L G ENTND ZENHLMNE T2,

FI-HEKIINED S, natans FHEBEA~DFBLZIHT-L 2 A, HK 0% . 1% TiE, SRE UM S -FF
ThHoTh, HIK 5% DA ITHE LIRS HER S, Pk 50% . 100% Tix, EFENERICE <D
BRFDBIER SV, TR INZIRWTHRITIRE SIRWEKDS, S natans DEEFHFEOJFX & 72> TnH 2 &
DHEEL STz,

BEKFS KOFIE DIV =Wy NREEIX, S, natans Z753 HIEE OEVNREIIMERS N2 oTe, 2D L
e, THL VPR ESNAIVE) Wy MZ X > T S natans DEBIILTWD L1F3EZIZL L., S natans DFEA,
SRR O EIZITE SR -T2,

B, BRI CIE, BEEBNC L VKA L D08, AR D, AREERAR DI A 23]
BHT=DITIE, A L > TR FEEM 2T 5 Z LW Th D Z EHVRS T,
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SETFIENOTF O LAS K UM R A O 45HT

OJ\EFE, xR, BB, /NEFIESC
55 48 [P H AKBREE 2 CERk 26 4F3 H 17-19 H, {il&Th)

LAS (BB /AR Bds KOV OHE) 1, YK CotEn m < . AIER/KIBIZ I8 DI OIRE%

BIDMENRDDH Z LMD, AL 25 43 AT I BREREAERIEE & UGBS, LAS @ 8 HINFHEEH
PR & LTSN TEY . FARPRC L > T I ERBRESND LoD, FKERYE LTI, £
DIGYEINEA Th D, Fio, wEHAAF & U CEEREEERICE S ST ARENRLFE THSH FIAL
(CAS16090-02-1) UK FWAS (CAS27344-41-8) (., FAKNFROBRERIMEL | MAEMIEBIRNZ &5,
BREF DA &SNS,

ATRICRT 2 FAKEE MR (L 24 4) 1354, 4% & EERITIR IR TH 0 | AR K 23\ T, LAS
SEDIFJEEFT L QWD ATREMENE 2 DD, AR TIE, LAS &0 AU T LC/MS/MS (12 & B0
{ZOWTHENL Ly TIKIZOWT, A TFROAS AR ERE 1 GEF ) (ZEE W TR T T
WD iR & ARTEHEE KL K D15 HAL A /NI (S I 12380 VT LAS KU FA & 04T LT,

A TFROREFHE IS TEARIM TON TSRS D D 6, SERK25 4511 H 19 A, 12 A 4 KOV 11 BICE:
7K L7z 90 S ok vz G 1), E£72. ST WL, 2R 2. 8km, 8 Huslzou T, Rk 25 4F
12 A 11 xONT7 BOFRGEFRITEoK LTl VW Gt 2), 72388, 2 BILLEOBOK D & - 7= iz
Tl HtfrfEZ LT,

FHAL 1 CIELAS 23 nd (0. 2) “145. 3ng/mL FWAL 3nd ~ (<0. 002) ~0. 104ng/mL, FWA5 %3 nd (<0. 003) ~0. 232ng/mL
DORETHRH S, 728, LAS 1%, RS TId BTV A HIEICIW T, 2 CEREEEMEE (30ng/mL) R
W ChHoT

T2 L0 ETEMEHEKIC X DTN 5D S)ITTIX LAS 12 11. 1777, 2ng/mL, FWAL & FWA 5 &3 HEI0. 020
0.938ng/mL. DILFEHIPH T o7z, ZD S/NJITIEL, FARMBIEKANGEAT HHA (X 1, g 123V T LAS
DIRFENNB L, FWAL K OVNFWAS OIRENEIRIC EF- Uiz, SO Z Enn LAS 1 F/AKMERI IS DERERE
<. FWAL BeOVFWAS 1 FAKABEHE R 2NEYSR & 72 0 155 Z L AVRE T,

PREIAANDIR

A ARES g S IB1T D CC/MS L FE —FE =4 U V7V FEORE &
Z DOFRAAE SR

A TPRENERT ORI, & TRERBEIRMEM T o 7 — s AFi
55 48 Al H AKBRBE s CPRk 26 /23 A 17-19 H, {llifaTh)

AT CIIR AARREESR OEIIC X 0 IN B0 DM sk, it/ CERReiEZE 2% 07, =
FUTEE, SRS I I BB E R L= L 2 B, AKBREA~OFEN R ES TS L2 A
TdH D,

DX D I BRERHCITEER IO 7O T X B[R %< OB ZRIE LB OWREHEE AT 5 M3
N> D,

SR E 2 FGE ) OFEICRIE T A Z 2 AP0 E L, PES D) I3EEWE 22 2 L7 <5
EOIRE « FIXITEENTE D CCMSALFWE —F T — 2 _X—2A %R LTV, HE OISR
BRI Z DT =2 _X—2A&iER L, EEIVFWE OFEEIT 1= D TEORERZRET D,
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F-)INZ3B1T DI SIS DA

OJ\EMEFE, HEHEM, NFIESC, BEEESE L B! FhHRE!
U TR IRIR R AR LR
Wk 2 5AFEE A AVKEREE S EA e ti s

(Frk 26 423 A 19 H, e

Rk 25 4F 6 A e PIREEATOMHEHZ G T2 B INZHBO TR 10 kml 2072 0 310D W S a7,
AT, BGORMAEMGET 2 & & BITBKREITO, BB 21T -7,

WY, BEEEOH S T2FEL )= ) IDOTEANC X DIHGE SR, Bafh FEErEAl R
TSRO ST EAT S Tohd, JRRINIFRE SHvien oTe, 2T, (MEBEEOREEZ LM LI L Z A, Cymbella
B EREE) NRERAEL WD ERHLMNE 2otz S BT oAKEIL, DO 2NEL , pH A857m) T
HoT=Z 0D, REFULERNER ThHho7- 2 ERHEE SN2, F72HEE - TOC OEREWZ L, i1
JITCKEFA LT Cymbel la J@ (EESEE) 12 X ORI HR OSBRI FA- U722 LA DIRR T 5 2 L 3E
EST-,

) IoR@B S, REiEHEANC L2 b O TidZe <, HIREFRI OB RS PR BLUF A8 U 7- EEERA

(Cymbellal@) (XD HDTHD EHEE SNz, [FREOSMETIL, oW INCBNT RIS ETSH 2 L
DTREND Z E0D, AFEFHZBBITGL TN ZEE Ly,

IR
8 O R R ARGR V551 B B OB (=)
— Ho4 AN R A~ DT OB —

AT AT L X —  NEFIESC
B TREOZREZ UMY ERTRES CERk26 421 A 31 H &)

ENIAEEEREDE T, B EERCIT D GHP ROV HACCP [ ZH S OEFIFOBER, B, 158, BIE%
(B2 BRI A AR L H A B ST A 2 LA AL LT, EERRAAT L ANMEEERE (R
Ffl) Zxtgel Uiz TRAWREREHFRERHE  (HACCP IHE) | 250 L T 5,

{1 HACCP AHE DR & L C H23 D MiZAHEIC SN L, H25 bR AR (s s R
OFatim ROSERAY Lz, T E CUAHEICSIN U CEAEREE AU OV T, H23 OV H24 A T
BEIFFTHE S OR E Tl LT, H25 FEOWHEDH TSz, WIZOWTFRT 2,

1 THACCP BEARFRERHE D BHIEE(H

TR T SN D RGR S CBE L C. BIRIADS HACCP GHRT & ARSI B % H25 4FRE D 43400
&L FRERIC 5 HECEAT DBROMEFI L OVEER
2 AT PR B AGRIEE I2 381 HkaFESE & . HACCP SYSTEM ANDGUIDELINES FOR ITS APPLICATION

(CIODEX) @ (DIAGRAM .3) EXAMPLE OF A HACCP WORKSHEET OOFHIE: A
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BRI AR5 T 7 X DiEE

A B Ce PR 2 —)
5% 16 [0l A IR TR ERE ik (PRl 254F 11 H 6 H, HEXT)

N7 7 X7 (Asiootus) [FAIMNFELAL CRFTHICESES 2 7 7 0 VAT, BEE L v KU X MRS
FUTUWRU, 9 27T FGERFIRO U A N CHEERSEIEAELL OB T T ) —IZX G ST d, Eikml// KU A
FCIEB 727 (HaRfEIA IUEARY) (DB L. 1984 4RI R COBIHIFIN B HIENNE, BBl A Fesk
SINTWDLDHRTH-T,

2005 4, BT OBREAMT b7 7 X7 OBFRINFHER S, S5 3 PIDENLS Lz, 2L, ZoHl
CIEEEIIN 2 DAL, AR K50 bERSND L 01T/ Tz, LovL, ABESFNIREE 4L
THBPRFHEII 2 & N TN 720, BRSO TR S CO D3 D9 s S, s/ b 2 &
NTPESINTN, ZDd, ARRNEE=41 7 LoD, HRCANTHEOFREIZL ST, NTFT7X 7%
BRI DREE ST IR HIX ~FE T DR ER N FE L STz, L L b, Fﬁ%‘é%%m E58 T L7z 2013 458
1E, HFEENTHERISNTOAME—D N5 7 X713, MRCTRTOREEIZ &

2005 FEDOEFE RLEORSEIT TEO LB ThoT-, [ ] W@%ﬁéi%%ﬁ%%ki Tl T AN T X
DR SN ZR L T0D,

A B RS
2005 | FBEANOY D 7 [2008] THE 3 FINEALH SRR (D 72 £[2008]) TheoR 4 3
2006 | BFEFED KAV ko [2007] THE 4~5 PN EHHR[2008] Tl K 5

BRSO T 5 [2010] THES 4 TIMEST WA (KA hok) ChRek4)P)

2007 PRFEHIKAMNIY U T, RAY bo kel 61 Atk L, BEFOBIRL & bICHBER A
at 8 EFTOBIAIC N TR A GRE Uik 2 il %

2008 | FREARANOY T Z [2010] THE 5 PIHENLE AR (RAY hUR) THRRAP

2009 | FEEARANOY T Z[2011]THE 2 PIHELE AR (RAY hUR) THRR3P
BEHAANOT T Z 201118 L ONRF[2012] T 2 D03 DY i - .

2010 e oy A E AR ST

2011 | BHEfER ST WA (FAY bok) THRALH

2012 | BHEMER ST WA (FAY bok) THRALH

2013 | BYEMER ST, T ETICATHEOR AR L

PLED X ST, BITHIBDNARNG G 2 ONWIE THZ 72 T 7 X713, difE iz & 72 5 Bk
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