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(1) [E£] #icix, THEFRBEAORERK (5.5%+0.5%) &%
HAEKEE LTRIAL, dRBLHELZRBERAELE L&,
HIERERA A4 (Cl0y) X, HHREEA 4 (ClO0s) 235
LWk 2kt 2iEdiE. B8, 4 (BrOs) &,
R < BHBEAE (2.0 nglkg) LLTICR D, HRELEFO
BEBOBEMIIRD NV ERbhotz, | LEBHEE
NTWa, ZHIZEEL,

55 190 [MH &S] oo, FIFSCHR 52 CrHR &5 EET o B3R O 7 iR

B icont, TREmEE(ug/kg)=CXV/Wic, C=1.0ug/L, V=100mL, W=50g

RHTIED 2 L BEMOMTIRIUEIX 2.0 ug/kg L 13780 T2, vl Likoikik

(100mL) HicHE T, MEMRAR L RSICREEERET 2 2 & 230HED» L& 5 »ERL

k. BT OREBRORLIBIEIL. 20ug/kg TH B LIEEARVDTIE RV

LEWE T, ANEINERSSBES & BvE T, ol LEoEKK (100mL) < B RHERE

Ehr bR b REMIBEE RN -RRBORE LT KT E20EI 0 HD

WMERADHETIE R Vne] Ve wd T2 EEX L7,

Z 2T, Bivho RERSITEZED Tw 3 TEHEFES 0304001 5 (&5 o BB
Vo aogiikiconc] | 22U, GE] 1D K. [REOHmERRIX 0.5 g/kg T
Hb, | LRMENTVB L ZMHELEILEZDT, RN CTHIHEHE (T A
at)  BEM, A, W EE. TE. BECK ML) FoRdhoBEBOM
HIBRFUE b [FBRIC 0.5ppb & FRL . WREMEICZ OBRHRAMECTH 5 0.5ppb 3% T
BHDODE)EMHERT EL, BREMBOKAMMRRAMEZ [REFSE 0304001 5 [R5
HORFMH ) 7 LW HFEICOWT] | 205WEMc# L, D REMBE O B3R A
4 v (BrOs) O&@MENGRERD)]) ¥ % Ehiv72 L L7z,

T, BRFEMA A4 VIEEOMERIX. FEANBENSEE -5 DKEELEICET 2449 ]
DERDOEE A VICEHEHEINT WS, KEKFDREERED [0.01 mg/L UTFTTH2Z L]
ZHMEIC . BLEREA A VIEREAS, 0.5, 1.0, 2.0, 5.0, 10.0 ng/mL(ppb)ic7x % X 5 IcFEL L
7R 2 W CRRMEA 4 VIREOREREFR TS 2L L,

K, BEOERIET O RILER ST Cld, 4 A v UK CIRIBLHE X = SR BN Z .,
KCTH=N=T7 0 =X ERRHKIEL., HH L 235K R EIERIEE (2 v REITHER)
231ppm LAFIC 72 %2 & CICHHY T 2 I, SR T3 2, KU1 D S B RBm%E . T8
FFH503040015 [P ORFEL S U 7 LN ITIEIT DT J2UTHD W TR L 7214,
BENMMORREH ) Y LEREZHML C30TMEFE L, KEMATS I AT 4 v 7 A
£ — 7 — T30 M L CiEEER TV, @O0 L7 BiEx @ L., Bk L
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e [77v7] &LEL,

U7zo i, Bt L 2 RESICRRIR A V) v LEBUC R A TKD B 2 3 L CI%E L 7250k

LAEOFNECHE L 725 RN 0 RHRMEA A4 ViR % [REFEH03040015 (RSO RE
W71 ) 7 LOWTTEICOWT] ] 2KV HEL, 2 ORHED SFHML - BRHREA A D
BRI 351 B A INEIR S R R YEfR 22 (RSD) % B L . Bt D BARIEA A4 v o
FRYUEIC X, EFEAP A FZ4 v (CodexTA F T4 v) LESL T3 REMKESRGHIIT
F10H) [oMiEDZ U WIS 2474 V74 Vv IVNTRINTWEHA F T4 VHIC
ZET S RIKRE 2 RERRA A4 v OBITIRFUEICHRE LT, FRMICE T 5 RFMRD IR
M2 L £ L7z,

<R RRYUIE D 2 24 P D TifgRE >

BFRMICE T 2 REBORHIRFYED 2411k, TRIOR L 3 EWKES (DRICHE
10 B) [0 YR T2 74 F 74 v ] KB nT, FFEDEE L ikt
L CGHEATE 2 00kt iz 37X HREHE L L C o RIEE (%) & % E iR
72 (RSDr%) 2R TH b, MET 2 REMOIRE L ~ )L 10°(ppb) i B1F 2 [AILHK
(%) & ERIHBAENELER A (RSDr%) OH A F 7 4 VMl SR FUE D Z 41D 5%
LT, ERMBICEIT2REIAMA 4 v oEHfET, BUEE : 40~120%. RSD (FHXHHE

HEIRE) ¢ <AAOICHNT B I A RIS 5 B SURIEA v ORRHBURME L L
L7
[oliR b W [T (%) RSDr (%) ;iﬁﬁ&lﬁ Tﬁﬂfﬁf&ﬁﬁé
e 100% (1002/1002) | 98~102 =3 A LBERE: ¥+ v~V 1.0 ng/g
ML o7 =10% (10 2/100g) | 98~102 =6 : e —p—
*3‘;',-1{;.[5*.;{:': 107 = 1% (1 /100g) ST—103 =8 .A‘E?f%ﬁ 2 g ) Nl O.D I'lg;lg
ey 107 = 0.1% (1ma/g) 95~103 =12 B:REE: 7 Fv 1.0ng/g
104 |=100 meke 90~107 =16 CHNE: BT 0.5ng/g
10° =10 me/ke 80~110 =22 D.R¥E : B 1.0 ng/g
10° = 1mwke 80110 =32 e = ; i
107 [= 0.1 mg/ke 80~110 <44 L %E _{)i < e ng;{g
10° = 001 mgke 60~115 <4 F.Ol: K& 2.0 ng/g
10° = 0,001 mgke 40~120 <44 GHE - BaXk 1.0 ng/g




7T O AHBROHFHRELEOC S L BHREICHOWTIZ, F
YRYPGBEENTWD E A, 5%, @n TwEFEes
Al (LAF THEFREEK] 2vwo, ) OfHAMSRAELIC
LHEEBEFELTWVWDHEDZICHE, BEEBOEREMEICS
WTRBAT 5 Z &,

Do RS O BEWEA A4 v (BrOy) DR RG] OciE L-d@bh, 77 v v
~ v yar—2on (FINEFE) % HEREKORR CREMELEZIE L. FKGEHE L 728
RER L. K CTHiH - SO0 L 72 Bz 20 L CREL L 23k 2 TRERS
0304001 5 [EMAFOREFEKEH ) v Lo T uOln'fJ J 2w Tabr L, alehii
DEFMEA A VIREZIE (n=3) L7HHR, 20 iﬁﬂbf:%f&/fﬂ‘/@{&%}# ﬂﬁ
HIRAEARM (<05 ng/g) THo/zl b, EDIICETLRRMA 4 v OREMEIR
DoNFERHATL R,

4 ARBOHEFHMHZAELEBEOS L, BEEEUBEIZOWT
iZ. 1600ppm (Z#HAR L 7/-ditE R K A E Ok L L TH
WHENTWS, EEEUBHRICOE, [HEFEREK) OfF
HEo ERZEIER LIZEa0RFOFEEMEIZ DV THLEA
TR E

[ R st R 0 BFEE A A+ v (BrOs) DR MEMZRERQ] O oty L@ Y . DI
KE (tigiEeE) %, 8L 25Kk (k) (FKEHRE) 2HWT, ZZnz il
/K D JFHE CIRER L & i L . FKIEE L 2 KE RS 2 52K (KK) 2 MBI MRER
L72BE ROz L, Szl KT - =008 L 72 EiE% A0 L sl
LJ&M%W%Fﬁﬁ%%O%MMIﬁrﬁMﬂ”D RN Y v LaHITIEICOWT] ] PIicHE

THHT L. RN O BFEEA + VIREAIE (n=3) LR, T8 KT (ED)

%mttﬁﬁm4ﬁ/@ﬁﬁi@m@%ﬁ$ﬁGdom@)fbb KE KRR CK
i) Hic %mbkﬁﬁ&4ﬁ/@ﬁﬁi@m@ﬁﬁ$ﬁGdo%@)T%Okuk#g
T KT (EED) KOOSR REEK CRERD REMA A v oRBEETRD N E
HATLT,




7 AR CEFELERE U CHER L-EEERK ( TH#E
Tk OFHKRE O 1600ppm IZFRL-H0) F o B 3HEE
DREIZRLIT—Z2RHTHZ L,

PEHIERE 52 TAGER ] O L 7= M HRMK O 5 % O 1,600ppm 7 HUE H 0 SRR FEIE
JEZHEL CBY $8A, 22T, SEEML L7z DNREBAHPORREA A+ v
(BrOy) D A PERERGAERD)) O L 72 iR #/KFR (Lot No. IHH2306090) o H3%
g o E I <» Y. 1,.600ppm ICFHR L 7= 7R 0 B BRI ICaR L
. GEEM 1<k 3, HEREEKER (Lot No. IHH2306090) @ F{ERAE
BEDZERT L LT TwizZE T T,

T [HEFEERK] OFHER O 1600ppm IZFR L= H 008
DEFFROMEERKIBEIZOWTEATS Z &,
FERRVORFRBOBEN LRLERBOEERKIEEXT
EAEBEICIE. ARBMOEBONEHERIZOWVWT, BHT
BETHZ L,

PR 52 [ASKER | CffiH L 7- B WK 0 JF i S O 1,600ppm ICF R L 727 0 Bk
BIXHE SN Cuhnizd, REBOHERKBEIMHEINTEY T, LA LS
b, I35 - ARfERRSRNEESRISFNYIT S OB ICOWT] DAL 23 4 11
A2 Ho&ER 6—481c 5T, 400ppm D MG HERKFHIHIC & Eh 2 REMHEERK
WX, 5.10ng/g e d 2 eh b, HAERG MHEF Y va] ol L - iR
IKIEHE D BRI E AR 1, IS H» R L 2RO FHRETH 2 510ng/g(HEEMH) T
HHEREINTVET, 2ol erb, [FEE - ARnMERRSRNTESRIERINY
e obfEiconT] OV 234 11 A 2 HOEk 6 —4° 0 BAEMHEE R KR 510ppb
A THZHEF RN LB otz BEELETATLE,




4 [HEFEBRK ZHOTELREZRE L& X2, [#HiE
FEek CHRTAHARERABLONTETRET L L
NIBEINDOHET S L,

(MR 2V CRMZ&RE L 2Rpic, THERBK] cHkd 2 AR T, &
DN E TRIET 2 ATREME I AEE S F 3728, DR ESHFH O BEEA 4 v (BrOs) 0%
PEMEREAER2)] O CTHR L LE L7zl Y | #EREKO R TN REMEE 2 AR AB L 72 &
LThH, 2Dk, BMBINPIAEHSE 10 R ICEEEH I N CT\w 3 FAEFARUE 9 o dlii Rk
DOIAH T L 7z B RMK 1L, B BMTERETIC M L, XIIFRE L 2T iE e b 7a ]
ZESFL T N REG ORI % g X, NREHONEBICRREA 4+ v B3ERAT 5 &
WO BRI I Nz IO RREABEONTWELEZTCE T, Ko T, W LikTHE
e U 7= 5 FSCHK 52 13HL D T &g Ccwnwiziz g 9,

A1 ARBROAREFHEORRBIX, eV LI X V1T T
525, ERACBWTRREENLELONTEE TRZET
HZENBESNDIES, BNHLIETESONTORESR
A TETWALWVWAIFHETHZ L,

ek, B 190 EFEINMHEMRAESICBWVWT, EMEEN
5, BfIORRFOSHIETIZ., BREHRRL., A¥—7F
— I L B EE 51T - TOMBEERIEE EARMIZITS .
EDRENHLT-ZLEZHLEZS,

IR EEHER O RFRMEA A4 v (BrOy) DR EMRIRD] <k, TEEFEE 0304001
5 [BARORRMEH Vv LW TEIConT] | Y05FiciEr <, HEREMKOJFEIK T
PR L 7=, BT KPR 2 it L 72 0 REMZ L. KEMX, v~ 74T 4 v 7 AX—
7 —C 30 fHER L iR E2 TV E L7220 C, NREMNEICEERIERE L Tz
LLTYH, CoRRROFETHEC M TCETWw B EEZTHET, XoT, L
ECEM L 725 AR 52 1ZH) TP CwiziZ& g,



X AFRBTE. XYy, TFo, T BHE (7o v
7)) ROt 2R EAE =%, [HiAER 12 L/min
DK TA—_N—T7 e —Z&43 5, 30 4. Kkl Eh
TS, ZOKEMEOFHFEZFRE LCEHBRIZ OV THLEA
THT

AREE O KPR DO KX, [HHEFEERK]) OfFEHERZ
T DAKELEBIZAIL TWHWDHLDOTHDHH, HbE TR
B4+ 5 Z &,

SRR O AFRESE ICRHR I N w3 (A L 2R REK T, ARy
fe L. T7213BREL R TNE RS R\, | BEFT 5 72 ORFUIE TG O MBI,
% BLE S 2 HETRRIC B T 2 BIERBKOEHIRD. T72b b, B E R o fE &%
FEt (HEERKOMEARE., RIERRE) FIGL T, A RTERExbNE 325, @
HATON KL D SF 2 et U % L2658, ik o BRI RIRE 2 3 v RE T E
#C 1 ppm LATNIC7: 2 ¥ CHBRAR R 2 053 hid, BRI RE S, ERAESEL
EFCE LI LR TEE LD T, BEHIERBKOBRENR 2R T 2L LT
Ve K OERBIERREOMEZHHT 2 8 Ic L F L,

Z 2T, KERBE (BIFSCHR 52) CTOKFEMBI D&M S LT, ke A —N—7 00—
e o, MERBK U X N7z S REMEOVEEKOERIRE L 1 ppm LLFICT
% 72 I B FiK R & PRSI 2 BT L. [HKER 120/ min. < 30 43 [igeH | Th iz
EAREZ B FCE L L PMRTEILDT, ZOHEERALCVE Lz,

Lo L7ass, &l HEMECH 2 [EHEFORKIRE] Z2HPET 510H 7= o T,
Hiif REK O JF T R 2 RFEAUE L 728546 0, SiERBKOKREEZ BT & Ik
RITMEDD Y, REUIZOWHE 2 HBREI2LE L, 2R, DERERkE
HoRFEEA A v (BrOy) DORBEMRRIRD ] 01 B\ Tk FRRR D KPS o3l % £
BLELZ

PAboZ bp o, BEREKIC X 2 BRI Z T\ KOELE % e 3 2 & CHER/K D
R CHh ) 3 [ L 2 MERIKIT, REEMTEETICOE L. 2EREL R
N b\, | ZEFT 5720010013, FHKORAERIEEZ lppm ATICT 2 2 L 23E
BCTh b BRI KIS X, Btk 8E 3 2 HEFTRRIC B 1T 2 TR RE/K ORI
JGUCRRET 20 ERH D LEZ T T,

k



7 T o «HBAGHPIFORFEBROBEHIIZE D LN
ZeRbhotlt, | LOBEORIIZHONWT, BFEEEA A
» (BrOs) 2HRHRAYE (2.0 nglkg) LLTFICR-7-2 2D
IENITHNITHRATLZ L,
FFER R GhEC HUE SRR K o JFGHR CALER U 7= Bk & AR AR B L R iR IC DT JiUKBE
HERORMPORERBELA A v 2HE L., BUBRAMEZ i, RBEMA 4 v o RFATE
ZAHBL X LA, ©

FEA A /UJ(",L

frintho g

(n=3: ‘FHMi£SD)

of QA S

1 LR 7 L 2 B d Y

(A A v 2Ziok) =

'“' ||u.2 WL/}\) =2

30 Jr[El®

A-1.W7320 -

‘ & N )/

30 Jr[)®

(PR : < lppm)

A2 MEF - XD

('/Sc‘u’“:‘u'—l i{li?*"'lgem)

BRFE : 7 F Y
(PR < 1ppm)
CHaMm BT
Rk : <1
D.AF:BA (Fvavy Z7A)
E-1.3eH : L7 A
(FRPHER : < 1ppm)
E-2.36%1 : b ¥¢

H‘.ll{ un.-#’ /(e

¥1: L#MEA A4~ (BrOy) #JE & LT 10 ng/g UKMHEEHAD LUF D 4 A v 4ok % 1]
W TR IS TR LR &2 i L 7.

2: BHEMEA A (BrOy) L L ':_ LAF o i 35 SR MK o J5iiE %
o TR I TR LB % il L 7=
i) RS, WL 22 2kAOk OKEk)
%% CTOREM. kL 7

Ippm)

2 FIBICIE T C T,
bRzl 7z, )

D IR LRI D3
1ppm LA Fic (0 L 7= MR MK 13 5 42 ke
Z DFER. 30 ORI Zfi L 72 0P REBMEE [FEE: ¥y Ry, BEHE: 202,
REF: 7Fy, il 57V RE: BRT ey 7R)] <k, #REOKkO FiRE A
WTIRBERELIR A EL 72 & LT 1 BEUIRA L (4 A v 5ciiok) | X T o7z HPLC
F % — b (Blank) & [Flkkic. Test [X®» HPLC % — bicBWTHRERA A vor—2i3
BHEINTEATLE, 27, @8 b icEL T, KitYor— 73R o7
O, MREMEFEEL DT CEHELTHPLC F v — F 28 L TH % L72fr. HPLC % —

Fb, BEEAA voOr—7 BRI NTEATLE,
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(n=3; ‘F¥{fixSD)
LR 1 Be LRtz L 2 BUAALPES Y
(4 A v 58ik) *! (RN k) =2
30 431 3§ 18 B 30 4rli] 3 N 18 B[
F-1.U8 : KM [ [ (] -
B e | oum ORILR:
-;%2 #: = lppm)
G-1.ICK - i) : - -
5 5bH%K R R | GRHEHE:
! *- aﬁ- = lppm)

1: BL#MEA A4~ (BrOy) #J% & LT 10 ng/g UKMIEEHEND LUF D 4 A v Aok % 1]
w\&mug&m'wﬁmL
: M4 4~ (BrOy) a;%r,za U< [ -+ sk o i &
MMTM@tfﬂﬁuM e L 7=,
i) ARG, L 22 2kiok OKaEK) o 5RRIHEFRIIE A3
lppm LA Fic 7z 2 £ CORFR]. 2B L 72,

2y FRIBICHE LIS T
(A U 2= iR I3 5E bR L 72, )

NEZ, GO KT, BHECK TS - 9 b KicBEL LTy . MRS KO FR%E
%hf&ﬁﬁ%ﬂﬁ%#b‘m*ur*%m&%ﬁbt&\N%ﬁmﬁ@%@k%mk&@
KBTI (2 v FBITHE L) 25, Ippm A T2 72 5 % T KSELEE %2 18 Rffifhis L
ZORTEEZEL. ) 5K KME LR HPLC v — b 2R L TH % L 7P,
BEBAA VYO —273RHEINELATLE,

DL Eo#i R o MRFK ORI X 5 MEUH O FHICED L 3. £Tofalidfie

micBnT, BHRHBEA A vix. MBRAMELLT (N.D. : Not Detected) T % Z & # fifEad
TEX L7
[ ERR5)

D EPL, BEEREOKOFHIC X 2 ELHEOFECED LT RTORNREMAEFIC

FPOTERHRREA A v ix, BHRAELL T (N.D. : NotDetected) TH o722 L 2 b, £
MY EESE 10 ik FAILHE Yo fii R KO H IR T T 5 [ L 72 di R
Ki. BB ANC R L. LERELRTE RS v o ik ziid
Licko T, BAhOREREA A v BIREI NS o, BRATTICRREEA A v 2 RPET 50
REME I3RS TIE W & HIMT L £ L 72,



(2) [#HR] Wizix, mEABEERORFZBROBRHRAEIT
1.0 pg/ LICRRE L, B St o0 B 3RER 0O #5 H PR 5 il
X 2.0 ng/kg IZRRE L7- & DFe#iNH B,

7 ARBRICBT S, W LETHLOREREHRIC O X,
FTOFRORFEREOBH TIRMEIX., BERHEERORFEE
OfEHBEMAME RSN SHEGEELBEFTORFERED
BHEHTRMEEFCL 2.0 ugkg E W2 50fHT A Z &,

IR 0@ Y . B TEERERR D REBE A A v O R FUE & s R A R B ER
AF v OMHBIBFEIZFRIC b DT, Lad., [EE T & ERAEER 2 55
SN RFMOBBIRFMELFIC] THELEIETIH Y A, Lo T, 2.0ug/ kg (2.0ppb)
EV O BHRAEIZI D TP CnizZ2E 3, JHEMVAELERICH VL S T
¥ L7,

Z 0 kT, #ifz g3k E LC. DR EMTEH O BFEEE A 4~ (BrOs) D0 UG ER
@Iy, DREMTFH D REEA 4 v (BrOy) DR MMERHBRD) 9% RIf & ¢ T2
. G 52 TR R st b o SRR o SR MEERER) IXHY TSR CHEE 3,
THRC7ZEH 0N T E L,

A TRk 15 43 A 4 BT REFEE 0304001 5@ &5
FORFRESD Y 7ASIEICSOWT] TRESNT-EER
710U LGHETIE, AT ORFZEESEORMBRIL 0.5
ngkg &L 2T 5%,

ARBOHEAGEERHFORFEBRICB WV TH, HBHER
0.5 nglkg BELNTWVWEINERTH L,

I3t B R O BRBEA 4 v (BrOy) O @M EIGRERD] 22> 6, EBHKES ko
ZUVEMERICBIT 2 74 F 74 Y (HFIEE 10 A) Y0 TR 1LEWE O E &I Tikom 72
TREERMEL HA4 F T4 VEIZSZICL 72, BIERIE 40~120%. AR HE (R 22 (RSD)
1$<44% % . B RFUE O Z Y0 FHlIC A L. FR&HICE ) 2 BER O M H R RYE %
fERL £ L7z,
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AR EE it IR
A-LBFER : v RV 1.0 ng/g
A 2R : 2o 0.5ng/g
B:REEE: 7 Fv 1.0ng/g
CHRNME - ETY 0.5 ng/g
D.A% : BA 1.0 ng/g
EBE: 3¢ 1.0 ng/g
F.o¥: kg 2.0 ng,frg
GAE REX T 0ng/s

Z OFER. BEE 0304001 5o [BRPORFEEH ) 7 L5HEICO»T] Yo [TE 11]
IR ENT VBNV OFORFMA 4 v OMHEIRAETH 2 0.5ug/kg & FFOMIR
FUETH o - NRENHIZ, A2HEHE 202, C:ANE ETYTH ., A-1BpHE
Frxv, B, BEH: TV, D, WE:HBERA. E. BE: b3 G R Bk
1.0ug/ kg, F. G : KGI320ug/ kg THB LI LY L,

11



<5 k>

1 95190 M EMEE (B 54 2 A 10 H) Z2EER 1 RNaenE s
WAk ) (8 3 B0 (2) (2 )55 0 Rl )

2)  BHF 0304001 5 BEFORE#ES Y v LAOWEICOWT

3) NREMFETORFEA 4 v (BrOs) o @ ENGEERG)

4)  JRAEGEENEE T KEEREICET 2 AN TR

5) BEMOKEE SEOZUEMRICET 274 F 74 v (SHUTE 10 A)
6) NREMFEFDOREEE A F v (BrOs) DR Ve

7) W FRIKFEIR O R A

[ - iR FE S BN RSN 2 O BifEic o w7 ) (PR 23 48 11
H2H) &k 6—4

9) BMIIYIAEZS 10 ik F.A#FHRHE

8)

DAk

12



SHM64E3H28H WK
A6 11 H22H &ET

b
oo
s
HE
i
W
)

RBORFRBR T o e Xy 27T H 2% 53 5
KB X EHBE L 12F
= B {7 E20 = #t
&) M ¥ il

g 111] SRR O &R E M L E MEENOERM 2 B 7 3 EEE

TR SRIRIK O B St (R B2 B R TAI 1< 0 B i e BRI 2 1B L. DU T o b & H L
FFET,

Q@HfH 2

R KOBREEER EEFER (LT MBEE) L uv
Yo ) IZOWNWT, . 1. ERENYE L ToRMER OO
HoOmMY EOREOHE: (17 X—T~) 1ZiL, [TEkROMERR
EThrEm @WHEFERE (HCIO 2=6846) & L T 040 gkg &\
HIETIE, HIfFFE oFREDRIEON o, LinL,
B @ FEEE (HCI02:=68.46) & L TOEREAL, LmWiBREC

RETHZ., BIF@E0oBRFEDEIEONAZ EidbhoT-, |
Lt s Tnas,




(1) BHiTOMEHEEO T, [HEZFERK OFRFEDEIGE OGN
TR T E ORI DWW TEAT A 2 &,

RER X IEFER O EE HEREEHCIO:=68.46) & LT D% 400ppm ([ZER X
IIEFER kg 12D % 0.40g AT CTARTNIE RS R\, ) VICHERL, &1L <, &
BRI . 565, 10 5%, 20 5%~ 2 |25 % B, X, BE NI EHER
M% 30 47, 60 43, 90 43, 120 43, 180 4+~ & B F T T &, WIFRHE Y DRE RS
BonTunEd,

(2) BADEPEHEOND THEFREEK] OWEFERERL LTOR
ZhiRE (FRZ) [ZOWTHATLZ L,

RERY IEHE RO &R HEERHCIO,=68.46) & LT DO#EE% 400ppm ([ZEH X
IMEFZE kg 12D & 0.40g AT THART NI RS R, ) VICHERFL, NER¥1icx L <, ®
B IIEERE, 5%, 1065, 20 (5%~ 2o Z 51 & B, X, RiE X IXEER
W% 30 4. 60 %3, 90 43, 120 47, 180 43~ &, 5l FILIX$ C & T, Wiffpl » OKLE R
BonTtuwEd,

LAaL., Zoffe LC, HEEBKOFRAREIFEK 2R 2 (o bk, HilED
MIEIC S D030 £, ) « X LREMEERR (GTEIRFRE : 2o &id, FHREICH D
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(A) ECickB\F 3IEFRBA + v OoREWER

1) European Commission Food, Farming, Fisheries., Food Safety, Chlorate
ZRHA : 2015 ELUE
JEXCHR  : European Commission Food Safety

Chlorate - European Commission (europa.eu)

2015 4, EFSA 1%, /KU &I T CA  SEMICHEH S v 2 R HA % #
L 7-45 R, fORbK e B h OERMIED L _ANETE S 2 Lic X 5, IR Tt s
~OFEAN 2 (2 v HENOMHEIC X 2 FIRROBRERE) 25 R IR H % C
EERFR Lz, X, HEBEIZ, BEU TIEKRE LTRFEI RS o720, BAI(E
C)396/2005)Ic 5T, AR L~V (MRL)TH % 0.01 mg/kg 233~ T O EGFICHE X
N BRICEENZIERBIEDOL VI TFT 740 2 EES 720, —EomEE<TIZ, 7
74N FDOMRLTH2 0.01 mg/kg 1CHD A& Zn BT ALEE - 7= 5%, ENTHICS <
DA A U, DG SANTE (%, R R TEIEHE O K EICH Y A, 77 44 D MRL
ICHED TR 2 — IR L 7=, cfic X v, EFSA X, 2017 4E5 A 23 HICLA T o
TEIEHENICARE L. BARUVE S L7z,

1-1LERRDKH DIE R ORRK L V2 HET 5,

1-2 GFMEANIC kT 2 ERBIE 2RO T 720 1c, HY R eRnEEET 2 HRE T3,

1-3.3L40 B &t MRL % 0.01 mg/kg ICHfERFT 2,

1-458H OB MP OERIER DO MRL 2, 3 X CoMBECIE I N-FHET — 2o
L ~OLICERAE 3 5 (Regulation (EC) 2020/749)

Chlorate in food was discovered in 2014 by an official control laboratory by coincidence. In 2015,
EFSA found that levels of chlorate in drinking water and in foods were too high and could result in
potential serious health effects (impaired functioning of the thyroid due to inhibition of iodine
uptake), especially among infants and children.

Chlorate originates from chlorine disinfectants widely and legally used in water treatment and in
food processing with drinking water being by far the main contributor.

Chlorate is no longer approved as a pesticide in the EU and so, according to the EU legislation on
MRLs (Regulation (EC)_396/2005), the default maximum residue level (MRL) of 0.01 mg/kg was
applicable for all food products.

As the levels of chlorate found in food products are often above the default, strict enforcement
action based on the default MRL of 0.01 mg/kg was taken by some Member States.

This created internal market problems. DG SANTE’s commitment to engage in setting up a muilti-
disciplinary action plan (together with DG ENV) helped to temporarily put on hold those strict
enforcement actions based on the default MRL.

Therefore, the Heads of National Food Safety Agencies agreed on the following action plan on 23
May 2017, for which all actions have been finalised:

e Setting a chlorate maximum level in drinking water;

« Recommending good food hygiene practices in order to reduce chlorate originating from
chlorinated disinfectants;

« Maintaining the MRLs for foods intended for infants and young children at 0.01 mg/kg;

« Setting MRLs for chlorate in regular food at levels based on occurrence data gathered in all
Member States (Commission Regulation (EU) 2020/749 of 4 June 2020)

Commission Regulation (EU) 2020/749 amended the MRLs for chlorate for all food products except
for those intended for infants and young children, as the latter fall under the more specific
regulatory framework for foods of particular nutritional uses. It has been applicable since 28 June
2020.
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DIRECTIVE(EC)2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 16 December 2020 on the quality of water intended for human consumption
HRIEA 20204 12 H 16 H

JE3CHR  : Official Journal of the European Union
http://data.europa.eu/eli/dir/2020/2184/0j
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RIEEEE o TWw2, L2LAaMRL, /— MlCEEiEh T3 X ) ic, ZibiEHE K
DHBICHHI NI HEICE N TOR, X7 XA —2fH 0.70 mg/l 23FfHle L GEAEN S
T T0EB, HBILUWHE R T L0 ) R 7FHITE Y & 7 &) I KGERFGE 13 [
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DI Z LD Z & 2RS35, & &, WU LAY E o B I AT EE R R 0 K < 1 2
b, KPICERET 200 3WEDFELLICED bN-—BKEBEOEIT 2T Rnwa L
L, B AT a0 R 73l )V R 2 EHAETT R ARk OLNT WD,

54k (IR RES)

1. EREE, fhoMEARICE O #EZIBR S e, ARoMELxEHMWE L
7KDL CIHRTH L L 2R T 27-DICLEREBELZHE L2 DT 5, C
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Article 4
General obligations

1.  Without prejudice to their obligations under other Union law, Member States shall take the measures necessary to
ensure that water intended for human consumption is wholesome and clean. For the purposes of the minimum
requirements of this Directive, water intended for human consumption shall be wholesome and clean if all the following
requirements are met:

(a) that water is free from any micro-organisms and parasites and from any substances which, in numbers or
concentrations, constitute a potential danger to human health;

(b) that water meets the minimum requirements set out in Parts A, B and D of Annex I;

(c) Member States have taken all other measures necessary to comply with Articles 5 to 14.

Artidle 5

Quality standards

1.  Member States shall set values applicable to water intended for human consumption for the parameters set out in
Annex L.

2. The parametric values set pursuant to paragraph 1 of this Article shall not be less stringent than those set out in Parts
A, B, Cand D of Annex L. As regards the parameters set out in Part C of Annex I, the values shall be set only for monitoring
purposes and for the sake of ensuring that the requirements set out in Article 14 are met.

3. A Member State shall set values for additional parameters not included in Annex I, where the protection of human
health within its national territory or part of it so requires. The values set shall, as a minimum, satisfy the requirements of
point (a) of Article 4(1).




Article 9

Risk assessment and risk management of the supply system

1. Member States shall ensure that risk assessment and risk management of the supply system are carried out by the
water supplier.

2. Member States shall ensure that the risk assessment of the supply system:

(a) takes into account the results of the risk assessment and risk management of the catchment areas for abstraction points
carried out in accordance with Article 8;

(b) includes a description of the supply system from the abstraction point, treatment, storage and distribution of water to
the point of supply; and

(c) identifies the hazards and hazardous events in the supply system and includes an assessment of the risks they could
pose to human health through use of water intended for human consumption, taking into consideration risks
stemming from climate change, leakages and leaking pipes.

3. On the basis of the outcome of the risk assessment carried out in accordance with paragraph 2, Member States shall
ensure that the following risk management measures are taken:

(a) defining and implementing control measures for the prevention and mitigation of the risks identified in the supply
system that could compromise the quality of water intended for human consumption;

(b) defining and implementing control measures in the supply system in addition to the measures foreseen or taken in
accordance with Article 8(4) of this Directive or Article 11(3) of Directive 2000/60/EC for the mitigation of risks
coming from the catchment areas for abstraction points that could compromise the quality of water intended for
human consumption;

(c) implementing a supply-specific operational monitoring programme in accordance with Article 13;

(d) ensuring that, where disinfection forms part of the preparation or distribution of water intended for human
consumption, the efficiency of the disinfection applied is validated, that any contamination from disinfection
by-products is kept as low as possible without compromising the disinfection, that any contamination from treatment

emicals is kept as low as possible and that any substances remaining in the water do not compromise the fulfillment
of the general obligations set out in Article 4;

Part B
Chemical parameters
Parameter Parametric value Unit | Notes
Chlorate 0,25 mg|l A parametric value of 0,70 mg/l shall be

applied where a disinfection method that
generates chlorate, in particular chlorine
dioxide, is used for disinfection of water

intended for human consumption. Where
possible, without compromising disinfec-
tion, Member States shall strive for a lower
value. This parameter shall be measured

only if such disinfection methods are used.
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NOTICES FROM EUROPEAN UNION INSTITUTIONS, BODIES,OFFICES AND
AGENCIES Commission notice on guidance document on addressing microbiological risks
in fresh fruits and vegetables at primary production through good hygiene
ERIEA : 2017 455 H 23 H

JE3CHR  : Official Journal of the European Union

https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52017XC0523%2803%29
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d. If a grower intends to use processing aids in wash water with harvested produce, the grower should consult
the competent authorities as the use of processing aids as a chemical decontaminant is, in general, subject to
Member States’ national legislation. It is the same for washing tanks, in order to maintain the quality of the
water. In case chlorine disinfectants are used, care should be taken that chlorate by-products do not cause
residues in food that exceed the maximum residue levels. The following actions can reduce chlorate contami-
nation of food:

i. Use of the lowest possible concentrations of chlorine disinfectants that allow achieving the desired
disinfection level.

ii. A sufficient refreshment rate of the washing water. While the active chlorine evaporates, the chlorate
residues concentrate in this water.

iii. A proper storage of the disinfectants as storage exposed to light or at a high temperature already causes
the degradation of chlorine disinfectants to chlorate prior to their usage.
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Opinion of the Scientific Committee for Food on: A maximum residue limit (MRL) of 0.01
mg/kg for pesticides in foods intended for infacts and young children(expressed on the 19
September 1997)
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JE3CHk : Opinion of the Scientific Committee for Food on: A maximum residue limit (MRL)
of 0.01 mg/kg for pesticides in foods intended for infants and young children
(expressed on the 19th September 1997) #f4-D
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Opinion of the Scientific Committee for Food on: A
maximum residue limit (MRL) of 0.01 mg/kg for
pesticides in foods intended for infants and young
children (expressed on the 19th September 1997)

The Committee concluded that if the maximum residue limit were to be set at 0.01 mg/kg in foods intended for infants
and young children, there is a possibility that an infant could exceed the ADI for pesticides having an ADI at 0.0005
mg/kg b.w. or lower

This would imply that the Commission and the Member States should carefully reconsider pesticides that have been
allocated ADIs at 0.0005 mg/kg b.w. or lower as to the health impact of their presence in baby food. This consideration
should include an examination of their actual use and the basis on which the ADIs was set. i.e. whether the
toxicological data package gives any reason for special concerns for infants and children.

The Committee was also aware that some pesticides share a common mechanism for their critical toxic effect which
determined the ADI. but do not necessarily share a group ADI. The Committee recommends that further consideration
be given by the appropriate bodies to the potential for additive effects and whether the risk management of residues in
foods specially manufactured for infants and young children needs to take these into account.

In giving its opinion, the Committee wishes to note that the limit of 0.01 mg/kg has not been proposed on the basis of
toxicological evaluation. Therefore, for those pesticides having an ADI greater than 0.0005 mg/kg b.w.. their presence
in foods intended for infants and young children at levels exceeding 0.01 mg/kg does not necessarily imply a risk to
their health.

When setting MRLs for pesticides in foods intended for infants and young children. the Committee draws attention to
limitations of current routine analytical methods for determination of some pesticides particularly at levels around than
0.01 mg/kg.

The Committee notes that pesticide are subject to continuous re-evaluation within the EC and elsewhere, and
recommends that special attention is paid to the potential higher susceptibility of infants and children to certain
compounds during this process. This will require further research which may lead to improved test strategies.
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COMMISSION REGULATION (EU) 2020/749 of 4 June 2020 amending Annex III to
Regulation(EC) No 396/2005 of the European Parliament and of the Council as regards
maximum residue levels for chlorate in or on certain products
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JE3CHR  : Official Journal of the European Union

Regulation - 2020/749 - EN - EUR-Lex (europa.eu)
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THE EUROPEAN COMMISSION,
Having regard to the Treaty on the Functioning of the European Union,

Having regard to Regulation (EC) No 396/2005 of the Eur:crean Parliament and of the Council of 23 February 2005 on
maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive
91/414[EEC (), and in particular Article 14(1)(a) and Article 16(1)(a) thereof,

Whereas:

—_
(=

)  According to Commission Decision 2008/865/EC () all authorisations for plant protection products containin
chlorate have been revoked following the non-inclusion of chlorate in Annex I to Council Directive 91/414/EEC ().

(2)  No specific maximum residue levels (MRLs) have been set for chlorate and, as this substance has not been included in
Annex IV to Regulation (EC) No 396/2005, currently the default MRL of 0,01 mg/kg applies to all food and feed
commodities included in Annex I to Regulation (EC) No 396/2005.

(3)  Apart from its former use in plant protection products, chlorate is also a substance that is formed as by-product
resulting from the use of chlorine disinfectants in food and drinking water processing. These uses lead to the
current situation of detectable residues of chlorate in food.

(4)  The European Food Safety Authority (the Authority) collected between 2014 and 2018 monitoring data to
investigate the presence of residues of chlorate in food and drinking water. Those data indicated that chlorate
residues are present at levels that frequently exceed the default MRL of 0,01 mgfkg and that the levels vary
depending on the source and the product. It follows from those findings that even if good practices are used, it is
currently not possible to achieve levels of chlorate residues compliant with the current MRL of 0,01 mg/kg.

(5)  The Authority adopted a scientific opinion concerning the risks for public health related to the presence of chlorate
in food (. In that opinion the Authority established a tolerable daily intake (TDI) of 3 ug/kg body weight per day and
an acute reference dpose (ARID) of 36 pg|kg body weight. The Authority concluded that based on the data collected
in 2014 the acute dietary exposure to chlorate did not exceed the ARfD. The mean dietary exposures to chlorate in
European countries exceeded the TDI in certain subgroups of the population such as infants and young children
with mild to moderate iodine deficiency.

(6)  In order to bring chlorate levels down and reduce exposure through coordinated action in several relevant and
related sectors, a multi-disciplinary action plan was agreed by the Member States in 2017 comprising a set of
actions to be taken in parallel, including actions on drinking water, hygiene, and the setting of temporary maximum
residue levels for food and feed.




(7)  This Regulation addresses the setting of temporary maximum levels in food. For this purpose a large number of
occurrence data was collected between 2014 and 2018, both by Member States and by food business operators.
The data shows a general trend towards decreasing levels, suggesting that manufacturing practices have already
improved to a certain extent. In the specific case of chlorate, for which residues do not stem from pesticide use but
result from use of chlorine-based solutions in food processing and drinking water treatment, maximum levels
should be set at levels which are ‘as low as reasonably achievable’ (ALARA principle) by following good
manufacturing practices while ensuring at the same time that good hygiene practices remain possible. This
approach ensures that food business operators apply measures to prevent and reduce the chlorate levels in food as
Ear gs possible in order to protect public health, but also take into account the need for microbiological safety of
ood.

(8)  Temporary MRLs for chlorate according to the ALARA principle are based on the 95th percentile of the occurrence
data, taking into account the use of legitimately treated drinking water in food processing.The temporary MRLs
should be reviewed at the latest within five years of publication of this Regulation in the light of possible
developments in the area of hygiene, of drinking water, further progress made by food business operators to bring
chlorate levels down,or whenever new information and data become available that would warrant an earlier review.

M. BIEINAEMEZF O IZ, LTo®Y) Th 5,
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Artide 1

Annex III to Regulation (EC) No 396/2005 is amended in accordance with the Annex to this Regulation.

Article 2

The temporary MRLs for chlorate shall be reviewed not later than 8 June 2025.

Article 3

This Regulation shall enter into force on the twentieth day following that of its publication in the Official Journal of the
European Union.
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In Part A of Annex III to Regulation (EC) No 396/2005 the following column for chlorate is added:

ANNEX

‘Pesticide residues and maximum residue levels (mg/kg)

z
Code number Groups and examples of individual products to which the MRLs apply (a) g
5
(1) (2) ()
0100000 FRUITS, FRESH or FROZEN; TREE NUTS
0110000 Citrus fruits 0,05
0120000 Tree nuts 0,1
0130000 Pome fruits 0,05
(1 o)} 3)
0140000 Stone fruits 0,05
0150000 Berries and small fruits 0,05
0160000 Miscellaneous fruitswith
0161000 (a) edible peel
0161010 Dates 0,3
0161020 Figs 0,3
0161030 Table olives 0,7
0161040 Kumaquats 0,3
0161050 Carambolas 0,3
0161060 Kaki/Japanese persimmons 0,3
0161070 Jambuls/jambolans 0,3
0161990 Others (2) 0,3
(1) (2) (3)
0162000 (b) inedible peel, small 0,3
0163000 (c) inedible peel, large 0,3
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0210000 Root and tuber vegetables

0211000 (a) potatoes 0,05
0212000 (b) tropical root and tuber vegetables 0,05
0213000 (c) other root and tuber vegetables except sugar beets 0,15
0220000 Bulb vegetables

0220010 Garlic 0,7
0220020 Onions 0,5
0220030 Shallots 0,5
0220040 Spring onions/green onions and Welsh onions 0,5
0220990 Others (2) 0,05
0230000 Fruiting vegetables

0231000 (a) Solanaceae and Malvaceae

0231010 Tomatoes 0,1
0231020 Sweet peppers|bell peppers 0,3
0231030 Aubergines/eggplants 0,4
0231040 Okra|lady’s fingers 0,1
0231990 Others (2) 0,1
0232000 (b) cucurbits with edible peel 0,2
0233000 (c) cucurbits with inedible peel 0,08
0234000 (d) sweet corn 0,1
0239000 (e) other fruiting vegetables 0,1
0240000 Brassica vegetables(excluding brassica roots and brassica baby leaf crops)

0241000 (a) flowering brassica

0241010 Broccoli 0,4
0241020 Cauliflowers 0,06
0241990 Others (2) 0,06
0242000 (b) head brassica 0,07
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0243000 (c) leafy brassica

0243010 Chinese cabbages|/pe-tsai 0,06
0243020 Kales 0,2
0243990 Others (2) 0,06
0244000 (d) kohlrabies 0,06
0250000 Leaf vegetables, herbs and edible flowers 0,7
0260000 Legume vegetables 0,35
0270000 Stem vegetables 0,25
0280000 Fungi, mosses and lichens

0280010 Cultivated fungi 0,7
0280020 Wild fungi 0,7
0280990 Mosses and lichens 0,05
0290000 Algae and prokaryotes organisms 0,05
0300000 PULSES 0,35
0400000 OILSEEDS AND OIL FRUITS

0401000 Oilseeds 0,05
0402000 Oil fruits 0,7
0500000 CEREALS 0,05
0600000 TEAS, COFFEE, HERBAL INFUSIONS, COCOA AND CAROBS 0,05
0700000 HOPS 0,05
0800000 SPICES

0810000 Seed spices 0,07
0820000 Fruit spices 0,07
0830000 Bark spices 0,07
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0840000 Root and rhizome spices

0840010 Liquorice 0,07
0840020 Ginger (10)

0840030 Turmeric /curcuma 0,07
0840040 Horseradish (11)

0840990 Others (2) 0,07
0850000 Bud spices 0,07
0860000 Flower pistil spices 0,07
0870000 Aril spices 0,07
0900000 SUGAR PLANTS 0,05
1000000 PRODUCTS OF ANIMAL ORIGIN -TERRESTRIAL ANIMALS

1010000 Commodities from

1011000 (a) swine

1011010 Muscle 0,05
1011020 Fat 0,1(*)
1011030 Liver 0,05
1011040 Kidney 0,05
1011050 Edible offals (other than liver and kidney) 0,05
1011990 Others (2) 0,05
1012000 (b) bovine

1012010 Muscle 0,05
1012020 Fat 0,1(*)
1012030 Liver 0,05
1012040 Kidney 0,05
1012050 Edible offals (other than liver and kidney) 0,05
1012990 Others (2) 0,05
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1013000 (c) sheep

1013010 Muscle 0,05

1013020 Fat 0,1(*)
1013030 Liver 0,05

1013040 Kidney 0,05

1013050 Edible offals (other than liver and kidney) 0,05

1013990 Others (2) 0,05

1014000 d) goat

1014010 Muscle 0,05

1014020 Fat 0,1(*)
1014030 Liver 0,05

1014040 Kidney 0,05

1014050 Edible offals (other than liver and kidney) 0,05

1014990 Others (2) 0,05

1015000 (e) equine

1015010 Muscle 0,05

1015020 Fat 0,1(*%)
1015030 Liver 0,05

1015040 Kidney 0,05

1015050 Edible offals (other than liver and kidney) 0,05

1015990 Others (2) 0,05

1016000 (f) poultry

1016010 Muscle 0,05

1016020 Fat 0,1(%)
1016030 Liver 0,05

1016040 Kidney 0,05

1016050 Edible offals (other than liver and kidney) 0,05

1016990 Others (2) 0,05

15



1017000 (¢) other farmed terrestrial animals

1017010 Muscle 0,05
1017020 Fat 0,1(*)
1017030 Liver 0,05
1017040 Kidney 0,05
1017050 Edible offals (other than liver and kidney) 0,05
1017990 Others (2) 0,05
1020000 Milk 0,1
1020010 Cattle (+)
1020020 Sheep (+)
1020030 Goat (+)
1020040 Horse (+)
1020990 Others (2)

1030000 Birds eggs 0,05
1040000 Honey and other apiculture products (7) 0,05(*)
1050000 Amphibians and Reptiles 0,05
1060000 Terrestrial invertebrate animals 0,05
1070000 Wild terrestrial vertebrate animals 0,05

Chlorate(A) :
%“”iﬁﬁﬁﬁiﬁ ZETBE & EAL L 22T AR CREHIo B B #H] (EC) No 852/2004
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Chlorate (A)

(A)  To take into account the specific situation of chlorate residues, in processed food (including for the purpose of this
Regulation foodstuffs that have been derived using processes listed in Article 2(1)(n) of Regulation
(EC) No 852/2004), that has come in contact with products containing chlorate residues, or that contains
ingredients with such residues, such as processing aids or drinking water, used in compliance with the respective
legal requirements, these additional contributions of chlorate residues should be taken into account when
determining the permitted content of chlorate residues in or on the processed food products in accordance with
Article 20 (1) of this Regulation. The burden of proof regarding the level of those additional contributions lies with
the food and feed business operator.
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https://www.fsc.go.jp/fsciis/foodSafetyMaterial/show/syu04890020314
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http://www.bfr.bund.de/cm/343/der-eintrag-von-chlorat-in-die-nahrungskette-sollte-reduziert-werden.pdf
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Chlorate sind Salze der Chlorsaure HCIO;. Natrium- und Kaliumchlorat wurden in der Ver-
gangenheit zur Unkrautbekampfung eingesetzt. In der EU sind heutzutage keine Anwen-
dungen von chlorathaltigen Pflanzenschutzmitteln oder Biozidprodukten mehr gestattet.
Chlorat kann jedoch bei der Verwendung von chlorhaltigen Substanzen zur Reinigung oder
Desinfektion als Nebenprodukt entstehen. Nach dem aktuellen Stand der Erkenntnisse ist als
Eintragspfad der Kontakt von Lebensmitteln mit Wasser wahrscheinlich, das zuvor zu Desin-
fektionszwecken mit chlorhaltigen Biozidprodukten behandelt worden ist. Haufig wurde Chlo-
rat z.B. in tiefgefrorenem Gemise, Obstsaften und Salaten/Krautern nachgewiesen. Ursache
fur das Auftreten von Chlorat in diesen Produkten kénnten Prozesse wie das Glasieren von
Tiefkihlware, das Verdinnen von Saftkonzentraten oder das Waschen von Krautern und
Salaten mit chlorathaltigem Wasser gewesen sein.

Eine wiederholte Exposition gegeniiber Chlorat kann beim Menschen zur Hemmung der Jo-
daufnahme fiihren. Die Europaische Behdrde fir Lebensmittelsicherheit (EFSA) hat fir Chlo-
rat eine tolerable tagliche Aufnahmemenge (TDI, tolerable daily intake) von 0,003 Milligramm
(mg) pro Kilogramm (kg) Kérpergewicht abgeleitet. Die einmalige Aufnahme von Chlorat
(akute Exposition) wirkt sich nicht nennenswert auf die Hemmung der Jodaufnahme aus,
kann aber bei héheren Chloratkonzentrationen zu einer Schadigung der roten Blutkérper-
chen fiihren. Basierend auf diesem Effekt hat die EFSA eine akute Referenzdosis (ARfD)
von 0,036 mg pro kg Kérpergewicht fiir Chlorat abgeleitet. Das Bundesinstitut fir Risikobe-
wertung (BfR) stimmt diesen gesundheitsbezogenen Richtwerten zu. Weiterhin unterstitzt
das BfR eine Absenkung des vorldufigen Trinkwasserrichtwerts der Weltgesundheitsorgani-
sation WHO von 0,7 mg pro Liter (L) fir Chlorat. Aus Sicht des gesundheitlichen Verbrau-
cherschutzes wird ein Wert von 0,07 mg pro L fir eine kurze Zeitdauer als akzeptabel ange-
sehen. Langfristig sollten die Konzentrationen im Trinkwasser jedoch geringer sein.

Bei der empfindlichen Gruppe der Neugeborenen und Sauglinge ist die héchste Chloratex-
position anzunehmen, wenn ausschlieRlich mit Sduglingsanfangsnahrung gefittert wird, die
mit chlorathaltigem Trinkwasser angertihrt wird. In diesem Fall Gibersteigt die Aufnahme von
Chlorat méglicherweise den TDI-Wert, aber nicht die ARfD fiir Chlorat. Bei der gelegentli-
chen Aufnahme von Trinkwasser mit Chloratgehalten von 0,07 mg pro L sind nach derzeiti-
ger Datenlage auch fir empfindliche Bevélkerungsgruppen gesundheitliche Risiken unwahr-
scheinlich.

Das BfR empfiehlt, die Bewertung von Einzelfunden hinsichtlich einer méglichen akuten Be-
eintrachtigung von Verbraucherinnen und Verbrauchern vorzunehmen. Zur Bewertung ste-
hen zwei Berechnungsmodelle zur Verfligung: das Pesticide Residue Intake Modell (PRIMo)
der EFSA sowie das deutsche NVS [I-Modell (NVS II: Nationale Verzehrsstudie I). Das BfR
empfiehlt, diese Modelle sowie die von der EFSA abgeleitete akute Referenzdosis zu ver-
wenden. Die Modelle sollten allerdings in Hinblick auf die darin verwendeten Variabilitatsfak-
toren angepasst werden.

Das BfR empfiehlt auRerdem, Anstrengungen zu unternehmen, den Eintrag von Chlorat in
die Nahrungsmittelkette und damit die Belastung von Verbrauchern zu reduzieren. Die EU-
Kommission hat hierzu einen Aktionsplan vorgeschlagen. Ziel ist es, die Diskussion der not-
wendigen Schritte gemeinsam mit allen inhaltlich von der Chlorat-Thematik Betroffenen aus

den Bereichen Pflanzenschutzmittel, Trinkwasser, Babynahrung, Lebensmittelhygiene zu
fuhren. Verbraucherinnen und Verbraucher sollten ihre Erndhrungsgewohnheiten nicht
grundsatzlich andern, da der gesundheitliche Nutzen von Obst und Gemiise unumstritten
bleibt.
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3)Frequently asked questions about chlorate in food., BfR FAQ of 15 February 2018.
https://www.fsc.go.jp/fsciis/foodSafetyMaterial/show/syu04910020314
ERIEA : 2018422 H 15 H

JESCHER 0 B A v Y R S STAT (BIR)

http://www.bfr.bund.de/cm/349/frequently-asked-questions-about-chlorate-in-food.pdf

F A YY) = 7 FHERFZERT(BfR) X 2 A 15 H., &b o #ERei 1cBi$ 2 FAQ # /A%
L7, WEBESHEEICHREBINT VS Z 22T, BINE LS (EFSA) &M o
HEFEEEIC X AR EICE L CiHli T > 72, BfR IZ. 2> CRFTOBEREY N
L7z,
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L2 L., R, MRERREH L IEERN ORI X W EEME LTEL 286085 5,
AFARER AT O BICE DT, MEMIEORBALREE L L ¢, HEZEX L 2ER 28
PEDNIZKICEMPBEMT 2 2 B3 E b5,

BfR ¥, M%7 —~ B LT FAQ #1FM L 7z, F%7 FAQ %A FITRT,

Q : HEHRMIEIC X 2 FEHZE R L SN 5 BEGE L ?

A : EFSA i, MiA—HIBEE(TDD) & LT 0.003mg/kg A&/ HA2EX L 7=, fitoT, @
R L e~ 28T 10 5K, F 72, @R EIERIUC X 2 FRIMERKES O "l RetE 2 1R
#llic, EFSA 32tz E (ARfD) & LT 0.036mg/kg fAE ZE % H L 7=,

Q : Bt DIEHRMEIE O TR ILHEAE (X ?
A HEEEEIIINEESEC)HA] No. 396/2005 OHETH 3, FEEHUEMEIL F ZHE
TRTVuARNnZ &b, YEHAOT, £ToRMICE L THEREEHEMELS A 0.0lmg/kg
BMEEDOLNTVWE, L2L, ZLOBMIZV—TICHE T, T ORMEHEIX, ERMHL
X n7KE DRI AT 2 REME LR D 2 EREIE 2 oI TE v, {Eo T,
ECli® =%V v 77 —x%z3ic, BEYHkER 7 v — 7ICB3 2 HEERIE o i F (il
ERETHEMTH S,

MRL %EICY 72 o Tid, HEF IIERBE 2 BREHO A Th . FRCiAKER cE
BT 2E0ns e, 72, SRR RGBS O it ERERE X TDI i@ L T
ROV EEEETRETH D,

Q : KK DIFRIRIE DFFARIT ?

A HFLREEBI(WHO) S AR L 2 EEW 74 F 74 VMElX 0.7mg/L TH 5, La L.
BUE D ARHIIC B D & | B %2 2 h X DK< L SERERIE IR L 22 HIRMEZ N A
YV OEAPKBIANCEE VAt & LB L CaRam T h T 5,

Q: HERMEIHEICHRHINI DI EDEND?

A HEHERBE X, AETR., TA—Y Va2 —R LER - A =T bMEBCHRBING, T
No DB A SIEFEIEARE I N FEE LCld, GBSO 7L — X BRI o 7R,
WERBEZGDKICL 2 N—TRVL X2 RADUPHREDREZ LD,
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Q
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Q: BfR (35 HRMEE 0 S MBE R T 2720 I 2R L T3 DH?

A:BfR I3, EU ZESOREICHE W, WYRGERE., SRk, e —7—F, &t on
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Frequently asked questions about chlorate in food
BfR FAQ of 15 February 2018

Due to repeated detections, the European Food Safety Authority (EFSA) has assessed the
health risks caused by chlorate in foods. The German Federal Institute for Risk Assessment
(BfR) has updated its opinion on chlorate on this basis.

Chlorates are salts of chloric acid. Sodium and potassium chlorate used to be employed as
herbicides but the use of plant protection and biocidal products containing chlorate is no
longer permitted in the EU. Chlorate can occur, however, as a by-product when using chlo-
rinated substances for cleaning or disinfection. According to the latest available findings, the
likely entry path is the contact of foods with water that was previously treated with chlorinated
biocidal products for disinfection purposes.

The BfR has compiled questions and answers on the subject.

What is chlorate?

Chlorates are salts of chloric acid (HCIO3) which consist of the chlorate anion (CIO5’) and
various cations. Sodium and potassium chlorate are examples of well-known chlorate com-
pounds. It is not known which chlorate compounds were contained in the foods in which chlo-
rate was detected.

Where does chlorate come from and what is it used for?

Sodium and potassium chlorate used to be employed as herbicides but the use of plant pro-
tection and biocidal products containing chlorate is no longer permitted in the EU. Chlorate
can occur, however, as a by-product when using chlorinated substances for cleaning or dis-
infection.

How does chlorate get into food?

According to the latest findings, the main entry path is probably the contact of foods - in the
course of their production and/or processing - with water which has been treated previously
with chlorinated biocidal products for disinfection purposes. Chlorate can occur as a by-
product of disinfection when used in this way.
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From which intake quantity does chlorate become a health concern?

EFSA has derived a tolerable daily intake (TDI) for chlorate of 0.003 milligrams (mg) per kilo-
gram (kg) body weight. Potency is therefore ten times lower than that for perchlorate
(http://www.bfr.bund.de/en/frequently asked questions_about perchlorate_in_food-
188608.html). Based on the effect that with a one-time intake of higher chlorate concentra-

tions the red blood cells can be damaged, EFSA also derived an acute reference dose
(ARfD) of 0.036 mg per kg body weight for chlorate.

Which maximum residue levels apply to chlorate in food?

Chlorate lies within the scope of Regulation (EC) No. 396/2005. As no specific maximum
residue levels have been established yet for chlorate, a default maximum residue level of
0.01 mg per kg food applies to all foods in line with the regulation. In many food groups,
however, this maximum level is not sufficient to cover the levels that can occur after contact
with water that was previously treated with chlorinated disinfectants. For this reason, the Eu-
ropean Commission intends to establish specific maximum residue levels for food groups of
plant and animal origin on the basis of monitoring data. When determining maximum residue
levels, it should be taken into account that consumers not only ingest chlorate through food
but also and above all via drinking water, and that the estimated total intake through both
entry paths should not be above the TDI.

How much chlorate may be contained in drinking water?

The World Health Organization (WHO) has published a preliminary guideline value for chlo-
rate of 0.7 mg per litre of drinking water. Under consideration of the current toxicological as-
sessments, however, a lowering of this value and the inclusion of a specific limit value for
chlorate in the German drinking water regulation are being discussed.

Can chlorate in food lead to adverse health effects?

On the basis of the evaluated data on the occurrence of chlorate in food, EFSA comes to the
conclusion in its opinion that the repeated intake of chlorate among the younger population
groups with a slight to moderate iodine insufficiency gives cause for concern, whereas a one-
time intake is regarded as non-critical.

In which foods is chlorate detected particularly often?

Chlorate is frequently detected in deep-frozen vegetables, fruit juices and lettuce/herbs. The
reason for the occurrence of chlorate in these products could have been processes such as
the glazing of deep-frozen produce, the dilution of juice concentrates or the rinsing of herbs
and lettuce with water containing chlorate.

Did the foods that contained chlorate come from specific countries?
Chlorate residues were detected in foods from numerous countries of origin, including Ger-
many.

What can consumers do?
Consumers should maintain a balanced and varied diet. The health benefits of fruit and
vegetables remain undisputed.

What does the BfR recommend to protect consumers from chlorate?

The BfR recommends that, in line with the proposal of the EU Commission, all bodies affect-
ed by the chlorate problem in the areas of plant protection products, drinking water, baby
food and food hygiene jointly discuss the necessary measures so that it can be guaranteed
in the risk assessment that all entry paths have been taken into account and that the
measures necessary to comply with drinking water hygiene can continue to be implemented.
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JE3CHk ¢ Official Journal of the European Union 3.8.2021
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W B AEAHAI(EU) No 1062/2014 13 % Offff@E 1 ic BT, ZAWHIE S b o
TOEMBSI DL Ea—78 277 JCE T N-HHE D 82 4 7oMeae(CATER
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ECHA ZWINEESICHB W HANEU) No 1062/2014 55 20 55 (a) SHOHUE I/t - T,
MiMEHEEJ + Y 7 L (sodium chlorite) X iEEREEF + U 7 L (sodium persulfate) 2> & 2E FE
AN ELERE, BREYHITICE T AHEHAEZRAL CdAabrwe L, HAI(EU) No
1062/2014 55 12 456 3 HOME I > T, #E x4 7 2(e P XIZEWIcEREHEAT 5 C
EERBERL R CiEEA R A . B 2 A 7 3(@EE), B 2 A 7 AR R O R
TV 7)., 8 Z AT 5 (EHAK) > HEAZEY L7,

(1)  Commission Delegated Regulation (EU) No 1062/2014 (%) establishes in its Annex II a list of active substance/
product-type combinations included in the review programme of existing active substances in biocidal products on
30 March 2019.

(2)  For a number of active substance/product-type combinations included in that list, all the participants have
withdrawn or are considered to have withdrawn their support in a timely manner.

(3) In accordance with Article 14(1) of Delegated Regulation (EU) No 1062/2014, the European Chemicals Agency (the
Agency’) published an open invitation to take over the role of participant for those active substance/product-type
combinations for which the role of participant had not previously been taken over. For some of those combinations
no notification has been submitted or the notification has been rejected pursuant to Article 17(4) or (5) of that
Regulation. Those active substance/product-type combinations which, in accordance with Article 20, first
paragraph, point (b), of Delegated Regulation (EU) No 1062/2014, should not be approved for use in biocidal
products are the following: metam-sodium (product-types 9 and 11); thiram (product-type 9); bronopol (product-
type 9); peroxyoctanoic acid (product-type 2, 3, 4); Malt, ext. — Extractives and their physically modified derivatives
such as tinctures, concretes, absolutes, essential oils, oleoresins, terpenes, terpene-free fractions, distillates, residues,
etc., obtained from Hordeum, Gramineae (product-type 19); 2,2-Dibromo-2-cyanoacetamide (product-type 13).

(4) In addition, in accordance with Article 12(3) of Delegated Regulation (EU) No 1062/2014, the Agency informed the
Commission of those active substance/product-type combinations for which all participants have withdrawn or are
considered to have withdrawn their support in a timely manner, and for which the role of participant had
previously been taken over. Those active substance/product-type combinations which, in accordance with
Article 20, first paragraph, point (a), of that Regulation, should not be approved for use in biocidal products are the
following: silver, as a nanomaterial (product-types 2, 4, 9); Eucalyptus citriodora oil and citronellal, hydrated, cyclized
(product-type 19); 2-Hydroxy-a,a,4-trimethylcyclohexanemethanol (product-type 19); chlorine dioxide generated
from sodium chlorite and sodium persulfate (product-types 2, 3, 4, 5, 11); amines, C10-16-alkyldimethyl, N-oxides
(product-type 4); Capsicum oleoresin (product-type 19); Capsicum annuum, ext. (product-type 19); reaction mass of
(6E)-N-(4-hydroxy-3-methoxy-2-methylphenyl)-8-methylnon-6-enamide and N-(4-hydroxy-3-methoxy-
2-methylphenyl)-8- methylnonanamide (product-type 19).
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5 (2021 45 12 A 14 HERR, 9 ==, doi: 10.2903/j.efsa.2022.7061) % N K L 7=,

RN EE 2 M BRI HT(EC) No 396/2005 12, BRM L vz 1T % 3D MRL DEXIE
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&> T, EFSA 3N 154 91/414/EEC MifEE T ~DBE RIS O IE T AUE H 2
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RHELZZTNE RS 2w,

FIBIRI D5 12 £5(2) 1%, EFSA 1% 2008 45 9 H 2 HUARGIC Y544 91/414/EEC g 1
IR X N 2B TN T 2B FD MRL O L v o —IcBd 22 LAERES
20099 AT HETIIEBHELATRIEAL AW EREL TWE, YEHAE 4% —1H
XAIFFRISEHE HOBEICEOZ L v a — I N2 BE YD 2 HHETOHIC, MRLOL E 2
—BRERNEEZONDINODENES ZFFE L7z, EFSA 2o oPEICx 3 %
MRL DL v 2= o M2 HAS 2 A Z/ER L 72z, MRL L & =2 —IcBid#
FTHEMIZCOFRHICE I IEINTnE EEZ LS,

WRICRDDIIRD 6 YWHEH, HEME (chlorate), LY TN AFAT VvEZ Y L
(didecyldimethylammonium chloride) , ¢ # b = — } (dimethoate) , = b 7 B & X
(ethoprophos), A F 74 71/ 7 (methiocarb (akamercaptodimethur)) = = 5 ~ (nicotine)
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Pesticide active substances that do not require a review of
the existing maximum residue levels under Article 12 of
Regulation (EC) No 396/2005

European Food Safety Authority (EFSA)

Abstract

Regulation (EC) No 396/2005 establishes the rules governing the setting and the review of pesticide
maximum residue levels (MRLs) at European level. According to Article 12(1) of Regulation (EC) No
396/2005, EFSA shall provide within 12 months from the date of the indusion or non-indusion of an
active substance in Annex I to Directive 91/414/EEC a reasoned opinion on the review of the existing
MRLs for that active substance. Article 12(2) of that Regulation stipulates that EFSA shall provide by
1 September 2009 a reasoned opinion on the review of the existing MRLs for all active substances
included in Annex I to Directive 91/414/EEC before 2 September 2008. Among the active substances
that need to be reviewed under Article 12(1) or Artide 12(2) of Regulation (EC) No 396/2005, EFSA
identified 6 active substances for which a review of MRLs is no longer considered necessary. EFSA
prepared a statement explaining the reasons why a review of MRLs for these substances became
obsolete. The relevant question numbers are considered addressed by this statement.

© 2022 European Food Safety Authority. EFSA Journal published by Wiley-VCH GmbH on behalf of
European Food Safety Authority.

Table 1: List of active substances that do not require MRL review

Question Status under Assessment
number : MRL
No. (MRL Active substance RMS Reg (EU) No made Requlation
: 1107/2009 by EFSA 9
review)
1. EFSA-Q-2009- Chlorates FR Not approved  EFSA CONTAM  Reg. (EU)
00027 Panel (2015) 2020/749
2, EFSA-Q-2010- Didecyldimethylammonium  NL Not approved EFSA (2009a) Reg. (EU)
00185 chloride 1119/2014
3. EFSA-Q-2008- Dimethoate IT Not approved EFSA (2018c) Reg. (EU)
527 2021/155
4, EFSA-Q-2008- Ethoprophos IT Not approved EFSA (2018a) Reg. (EU)
535 2021/155
5. EFSA-Q-2008- Methiocarb (aka DE Not approved  EFSA (2018b) Reg. (EU)
588 mercaptodimethur) 2021/155
6. EFSA-Q-2010- Nicotine FR Not approved  EFSA (2009b, Reg. EV)
00193 2011) 2017/978

RMS: rapporteur Member State; MRL: maximum residue level.
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1) Six-Year Review 3 Technical Support Document for Chlorate
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JR3CHER @ Six-Year Review 3 Technical Support Document for Chlorate
Office of Water (4607M) EPA-810-R-16-013 December 2016

https://www.epa.gov/sites/default/files/2016-12/documents/810r16013.pdf

[SYR3 Technical Support Document for Disinfectants/Disinfection Byproducts Rules |
(USEPA, 2016a) i< 3> T, KX#H| D3R (Disinfection Byproduct :DBP)., il 2 1Z.
RBREC= ey 7 I v Rl LT\ 5, BRI EPA 0% 3 RYIEGRY X b
(CCL 3) ic& T4, 2014 41 The Regulatory Determination 3 (RD 3) program @ [ T
MR & U CRHll X 4172, #HE LR Preliminary Regulatory Determination3 (79 FR
62715, USEPA, 2014a) i3 \C, [HEHRMIEL = vy 7 Ivid, HBTEO ISR
LTkl (PWS) 1WA E 213K S 2 AlfEMED % 5 DBP T& % 729, Biff® DBP
o RIE L odc, 2o OREMH DBP 2532 2 L B3 EHETH S & L FED DBP
Z 3 2 7= I X AL EHED . ftho DBP DIREICHE S 2 AlReMESFET 5
7z®, DBP 3% L O CRHILI T 2 M EBH 2, 2D, FHREFL=1try 7 Ivicow
T, BRI oW 2 T LTz, HEERA 4 v IcBE L 72850 ©H 2 R
i, BCIREBIC B 2 iR CH 5, HRIEHE & B REE 3ArIcHEZATRECH b |
FIORLAILER T A2 ¢ RO R s > LR 2 S s BRicsek L, HF 9 3 vlhE
YD B %, IR X DBP & L CHll ST (USEPA, 2016a), R & filiHR
MG O BIEN I LB O R L L Ic D W T id, Six-Year Review 3 Technical Support
Document for Disinfectants/Disinfection Byproducts Rules (USEPA, 2016a) # &8¢ 32

&
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1 Introduction

The Safe Drinking Water Act requires the United States Environmental Protection Agency
(EPA) to conduct a periodic review of existing National Primary Drinking Water Regulations
and determine which. if any, are candidates for revision. The purpose of the review. called the
Six-Year Review, is to evaluate current information for each National Primary Drinking Water
Regulation to determine if there is new information on health effects. treatment technology,
analytical methods, occurrence and exposure, implementation and/or other factors that provide a
health or technical basis to support a regulatory revision that will improve or strengthen public
health protection.

Under Six-Year Review 3. EPA is reviewing the regulated chemical, radiological and
microbiological contaminants included in previous reviews, as well as the Microbial and
Disinfection Byproducts (MDBP) regulations that were promulgated under the following actions:
the Disinfectants and Disinfection Byproduct Rules (D/DBPRs). the Surface Water Treatment
Rules, the Ground Water Rule and the Filter Backwash Recycling Rule. The Surface Water
Treatment Rules consist of the Surface Water Treatment Rule, the Interim Enhanced Surface
Water Treatment Rule, the Long Term 1 Enhanced Surface Water Treatment Rule (LT1) and the
Long Term 2 Enhanced Surface Water Treatment Rule (LT2). This is the first time that EPA is
reviewing the MDBP rules. For more information about the Six-Year Review of the D/DBPRs,
the reader is referred to EPA’s Six-Year Review 3 Technical Support Document for
Disinfectants/Disinfection Byproducts Rules (USEPA, 2016a). Under the SYR3. EPA also is
evaluating unregulated DBPs: for example. chlorate and nitrosamines.

Chlorate was included on EPA’s Third Contaminant Candidate List (CCL 3) and evaluated as a
candidate for regulation under the Regulatory Determinations 3 (RD 3) program in 2014. In the
Federal Register notice for Preliminary Regulatory Determination 3 (79 FR 62715, USEPA.
2014a). the Agency stated that “because chlorate and nitrosamines are DBPs that can be
introduced or formed in public water systems (PWSs) partly because of disinfection practices,
the Agency believes it is important to evaluate these unregulated DBPs in the context of the
review of the existing DBP regulations. DBPs need to be evaluated collectively. because the
potential exists that the chemical disinfection used to control a specific DBP could affect the
concentrations of other DBPs. Therefore, the Agency is not making a regulatory determination
for chlorate and nitrosamines at this time.”

Chlorate, like the related compound chlorite, is an oxidation state of chlorine. Chlorate and
chlorite are chemically inter-convertible (see Chapter 6 for a detailed discussion.) They occur,
and can co-occur, when hypochlorite solution and/or chlorine dioxide are applied during the
drinking water treatment process. Chlorite is a regulated DBP (USEPA. 2016a). The potential
common health effects and co-occurrence of chlorate and chlorite are discussed in the Six-Year
Review 3 Technical Support Document for Disinfectants/Disinfection Byproducts Rules (USEPA,
2016a).
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EHEEEO R ZRIRT 252 /KL 7,

LMEHANIFEIH 2 5 FR T, BRBZCCRES0%ERE X 2019 4 2 A 25 HE °xX I fT
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https://www.govinfo.gov/content/pkg/FR-2018-12-26/pdf/2018-27908.pdf

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 180

[EPA-HQ-OPP-2017-0063; FRL-9986-85]

Chlorate; Pesticide Exemptions From
Tolerance

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This regulation establishes an
exemption from the requirement of a
tolerance for residues of chlorate in or
on cantaloupe and tomato under the
Federal Food, Drug, and Cosmetic Act
(FFDCA).

DATES: This regulation is effective
December 26, 2018. Objections and
requests for hearings must be received
on or before February 25, 2019 and must
be filed in accordance with the
instructions provided in 40 CFR part
178 (see also Unit I.C. of the
SUPPLEMENTARY INFORMATION).
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RIS % B o ke~
09 [&kl 3% 3] WHO fREDKKEH A F 74 V8 4 I 1 BRI SRR 0 F: (mhlw.go.jp)
WHOKPKKE A A F 74 Vi 4 hi B8 13aHR) (2017 ) ~IEHRIEICBI T 2 8545 Dk
)F¢~TETF5 4-2)
ERIEAM : 201842 H 27 H
JESCHER : WHO BRKKE 74 F 74 v 5 4 iR (HAFERR)
(R &R 30 4E 2 A 27 H)
0000195447.pdf (mhlw.go.jp)

BHEEA A iz, HEACKO RERHIEH & L Cffibh 2 ZB(LER O HERIA Y
ELTEREING, BEEF YV LIE, wihd, ZFEROEESZ OO HE
e LTHwbNE, HEREA A VX, FicEvwiRE T, RAMBGRE L 72 XHEEHEE S b
VY LB DRI N SICAER I NG, REERB I O BEE MHA & L THY
LN BIEAIL, IR A 4 v LR A 4 v ot 3 BREERG © T8 4 R IRk T
hreEZLNTWS,

HEREA 13, RIMBR~DHESRE TN T w52, REEER L & DAk E21
HEIX 1390 HfEZ v Mic#G L 2Bl S - i b iBZ oS Wiz, FRIEoM
WFERZE (24 P8, B, @R oRE - EEl) LHRIEFLrEYDELTH
o7z, HEREA AV EFEERIC, e PORT VT 4 TICX 512 B DERBA A v 0%
L (—~H%72936ug/ks (AE) TiE, EFEIZDLONLDL T,

WENA N T4 Allx, HHRBEA ﬂ‘/ 07mg/L(700,ug/L) ADIfEii3, HEFEWEA A+
v 10-0.01 mg/kg tAHE/HTH 5,

HHRMA A+ v DADI 2> bR EICHE S ETH 50.3mg/L 288 E B2, R
A A v BXRHEIERBEORILERYITH 2720, W ORI Tld. FRbK Z @Yl
B LC, HRMA A VIREEZ COELA N ICHERF T2 2 L I3AA[EED D Lva v, L7zdio
T, LHTOEEHN A F 74 VilEZRHMRT 5, Hic, HOXEEREAFHING L 20
EHA P74 viicazl@aTsrdlinwl, #4 V74 MExi-32 L 23REECT
BEPDLEVOSTHNRHEBBEESLZLFRLTH-TEAELARVE W) T EHRf[EFEEI N
TWw3,
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“BRILER. BERBA A URUVERBA 4

TR TR A A LHEFERA A 03, HEAKOREEHIEA L L TEbh 5 "Rk
FOWHTRERY & LTERINS, HEFERET Y U A LEFERET M) U AE WIhb,
TRLEROEERTOMOBERNE LTHWWONS, HIEFEBA 4 LEEBRA A
i, FRICEVIREE T, REIFRE Lo REERERE S ) U ARSI DI AR S

%, WM EER K O bR E N HEAR E L AV O DHE 1, BIEFEREA 4 L R

A AN DEREREE O B R IIIEIKTH 5,

WEHTA RTA
fil

W FEREA A2 0.7 mg/1 (700 wpg/1)

WH#EEA A 0.7 mg/l (700 ng/l)

HEA & L CRER Of%E L 7o ki FEEC R LIE R A ER TS
Zlicky, WEERA AL LIEFRBAA L ORERTA KF4
NEEBIRT HABENDRH DN, A RTA VfEEZTZ &0
HETHLINOELE VO THOREFBERD ZEBR L TH-> T
REBWI NG, A RFAVEEEELT S,

ADI

TR A 4> : 0-0.03 mg/kg (KHE/H

F v M2 X5 AR RB O R, Fo i & F1 RO T E A
DR FIZESWTHE S 7~ NOAEL 3mg/kg A/ HIZ, Z222%100
(FERZE K OFENZEICH X 4 10) 2@,

HEFEEEA A > 0-0.01 mg/kg (KH/H

BT v M X BFEPAMEMZEORER, FARIRA~OIEMEEAE: D 525
ICHASWTH H472 BMDL1o 1.1 mg/kg K/ BICL 2455 100 (&
NZET 10, T—FX—=ZADA+43IZ X5 10, FERZEIC OV T,
INLOEEBIOWVWTIE, B MET v bV LRSIV
EZAoND2D, MEAOLZEEBIIEBET DHERRVE SN
7=.) ZiEH.

e

HWURMEEZBDZLORVWE S, BRIICEITTE ZIRVEE
BRHEFF L= XV, SRR A A2 D ADT 2B R RS <
ETHD 0.3mg/L 2VHxH X hi=23, HEREEA A 2N RIEHERE
DEIERM TH D120, WL ORI F T, BBk Z @I
M L C, EERA A BES Z OFLLFICHERFT 5 Z L I3 ARFA]
B S Lewy, L7e3-> T, VEIOBENA 5 A Ml E R
T5. L, HVWVIREEFEMEIMEASIND L ZOBENA FF4
METEZBBETELLLARWL, HA T A A%+ 2
ERHFETHEINL LWV S THORIERBEELSZLIFR L TH-
TIE R B 722V,
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(D) EHRRA A v 0 EAERE, HME, © PRIRE] R HME

(GR#E 7]
A. PubMed i X %%
B. SciFinder IZ X % #3R
C. Google IC X % 1%

(FEEEH]
FAEFEMEH 2024 4£5 A 26 H
Mrsg#Eip 2015 4F 1 H 1 H~2024 45 H 26 H

GRENSYHE]
Chlorate
GEYERY!

@A. PubMed IT X 215 & B. SciFinder I X 3%

TasimynicBE 4 3 &R E I MiTE# ] (2021 429 H) o [HIFER @iy o2 50
WCHHERER—E] ICiEl I N g [ANENRE, Bt e MIcBU3HA] »oBBE7—F%
EE L 72,

L fRPENRE

MR — b ¢ pharmacokinetics assessment of OO

2 kR

MR — b ¢ toxicity assessment of OO

2-(1): EfnElE %7 — F:  Genetically toxicity of OO
2-(2): RSG5 #HE Z 7 — F:  Repeated-dose toxicity of OO
2-3):  FE»AME %7 — F:  Carcinogenicity of OO

2-(4):  HFEEE %7 — F:  Reproductive toxicity of OO
2-(5):  FAEHME %7 — F:  Developmental toxicity of OO
2-(6): TLvAFT U %7 — F:  Allergenicity of OO

3: ACBIFRHR
ME7—F risk assessment of OO

XuFnd, OO0k, GRAENRYE] A5,

@®C. Google IZ X 2 1%&
AT oMY — F TR L 7=,
Chlorate Kinetics and metabolism in laboratory animals and humans
Chlorate, Carcinogenicity and mutagenicity
Chlorate, Acute, short-term and long-term exposure
Chlorate, Reproductive and developmental toxicity
Chlorate, Effects on humans

GICI®ICIS)
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Concurrent Haloalkanoate Degradation and Chlorate Reduction by
Pseudomonas chloritidismutans AW-1. (2017)

SOCIETY FOR

A wewen  |Applied and Environmental BIODEGRADATION
3 MICROBIOLOGY MiCI’ObiOlOgy® ‘

Check for
updates

Concurrent Haloalkanoate Degradation
and Chlorate Reduction by Pseudomonas
chloritidismutans AW-17

Peng Peng,® Ying Zheng,® Jasper J. Koehorst,” Peter J. Schaap,®

Alfons J. M. Stams,2< Hauke Smidt,@ (2 Siavash Atashgahi?

Laboratory of Microbiology, Wageningen University & Research, Wageningen, The Netherlands?; Laboratory of
Systems and Synthetic Biology, Wageningen University & Research, Wageningen, The Netherlands®; Centre of
Biological Engineering, University of Minho, Braga, Portugal

(O Y 7)) e00325-17.pdf (nih.gov)

Pseudomonas chloritidismutans AW-1 1%, @HHEREERBREE THEcd v, A vl
vAbAt-&¥(Haloalkanoates) & RN 1 7 L EYICEZREEE) D[RR L W5 2= — 2 7p
R#EEN 2o, AR TR, ~u T v T7 D ) = — b LIEEBESZ N NE 5
KOT 7272 —b LCHEKICHEEINS Z & T, Pseudomonas chloritidismutans AW-1 O
HEHEICBAG L CW B L B RB LRk CH 5, 7272 L, FEELIZ, BEER v 7 VILEH
ft&Y B X IR A (IMPORTANCE Halogenated organic and inorganic compounds) i,
P& NEl oW T Iic 50 Atks X O EIRREE 2 5 2 2 BERBREGRYE cH 5 2 &
KEKRLTW3,

32



Sodium chlorate induces DNA damage and DNA-protein cross-linking in rat

intestine: A dose dependent study (2017)

Chemosphere. 2017 Jun:177:311-316. doi: 10.1016/j.chemosphere.2017.03.018. Epub 2017 Mar 8.

Sodium chlorate induces DNA damage and DNA-
protein cross-linking in rat intestine: A dose
dependent study

Shaikh Nisar Ali 1, Fariheen Aisha Ansari !, Hussain Arif !, Riaz Mahmood 2

Affiliations
PMID: 28319884 DOI: 10.1016/j.chemosphere.2017.03.018

(4458 Y 7)) : Sodium chlorate induces DNA damage and DNA-protein cross-linking in rat

intestine: A dose dependent study - ScienceDirect

Sodium chlorate induces DNA damage and DNA-protein cross-linking in rat intestine: A dose

dependent study. Chemosphere 177 (2017) 311-316 HF 4

Z v +F O/NGICRF 2 NaClOs D BIn#m %A L 72, KT v P 252007 v — T
SF. 1oDa vy ba—1 L —FL45DNaClOs#k 5 7 v — 714 iF. NaClOsfe5 7 v
— 712ix, NaClOs; (100, 250, 500, 3 X U750 mg/kgiKiE) #1m@MERO#KEG L, 24
Rz IR L 72, NaClO;n#5ic X v, 7 v b 0N CHEKFNICEK R DNAEE
BFAEL, 2hid. DNABEUIBIZ/R L7232 Xy b T v A 20HOTHY, THE —
AT VERIKE LEEHER 7 VA F FOBIC X o TE SICHER S N, NaClOs% 5 L 72
IN—7Tld DNA X v 7 EOZUHERHML., DNA &, x5, W59 3
B VNI E R OEE YT 3 BERRBEOEK IR E N, Lz > T, NaClO;D %
OHe5 03, \RBIEIC X 2 EBEFEOEREN LT, 7 v ol T DNA #EiFZ5] &
9,
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Sodium chlorate, a major water disinfection byproduct, alters brush border

3: membrane enzymes, carbohydrate metabolism and impairs antioxidant system of
Wistar rat intestine. (2017)

ENVIRONMENTAL

TOXICOLOGY

Research Article

Sodium chlorate, a major water disinfection byproduct, alters
brush border membrane enzymes, carbohydrate metabolism
and impairs antioxidant system of Wistar rat intestine

Shaikh Nisar Ali, Fariheen Aisha Ansari, Aijaz Ahmed Khan, Riaz Mahmood 52«

First published: 13 January 2017 | https://doi.org/10.1002/tox.22388 | Citations: 7

(#4558 Y » 2) + https://pubmed.ncbi.nlm.nih.gov/28084674/

Sodium chlorate, a major water disinfection byproduct, alters brush border membrane

enzymes, carbohydrate metabolism and impairs antioxidant system of Wistar rat intestine.
DOI: 10.1002/tox.22388 1 4-4

WM b Y v 3, ZRRUIESRIC X 2 RDK OB ICHIEY) & LCTAERE NS, X
T, BT RIS F Y v Lo EERET 2 72010, Wistar rats DHEPERIARICE R 2
MBEOHERIEF + ) v ARG L, %5 24 IRERICKEIL S ¢ 72, BREF ) v L
DG GBI AEDOMIEA P L RAEEL IR, vr VY Y T AT FLRLE ALK LVE
EPELCERL AL T e FUAMEL 7V 2 FF VL SABET T2 L v B clin
7o WD D/NGIRIN A (BBM: Brush border membrane) MR oiftElx, R
Wb ) oKL Chvay b — X EHEL TRE KT L, BRI
S E I E AR L PURICPIE > 2 7 L DHERFICBES T 2 R DR EICE M A b 7z,
MRERIBTIE I, HRIR T~ U v L 0 KA 72t R S D HE N 2 78 3 AL A A R & 5
FEL7co Lo, AWgEIE, EEET U 7 LoRNE5 2, BBM BEROME 2T
I, BRIEA P L AZ2EFRL, U2 LI, 7y Mot R2EET 22t %
MLTWw3,
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Acute renal toxicity of sodium chlorate: Redox imbalance, enhanced DNA
4: damage, metabolic alterations and inhibition of brush border membrane enzymes
in rat(2018)

ENVIRONMENTAL

TOXICOLOGY

RESEARCH ARTICLE

Acute renal toxicity of sodium chlorate: Redox imbalance,
enhanced DNA damage, metabolic alterations and inhibition
of brush border membrane enzymes in rats

Shaikh Nisar Ali, Hussain Arif, Aijjaz Ahmed Khan, Riaz Mahmood

First published: 24 August 2018 | https://doi.org/10.1002/tox.22624 | Citations: 16

(#4858 Y >~ 7)) : https://pubmed.ncbi.nlm.nih.gov/30144278/

Acute renal toxicity of sodium chlorate: Redox imbalance, enhanced DNA damage, metabolic

alterations and inhibition of brush border membrane enzymes in rats. DOI:
10.1002/tox.22624 HF 45

AW CiZ, HWHREF P Y v 2O BEEEROKGICHT 2 7 v F B~ OFE 2 H#H~
7z Wistar rats D HEVERIRIC 72 2 FHHEOIERIE S b V) v o 2R HEKRE L, &5 24 Kk
ICRHICE & 7 HERAUKRIRE DML FE B X O % v o ORI D blz, Z D
—7iC, BIETIZ, FA A RO AR F A ER, WIT, NG BB D f S s
PP U 7o, BEEAGH & PURRILPIENIC B G 3 2 Bk D1 TR IC d AR R Z BB T iz,

HEREE S U U L0513 DNA oW {LZFHFE L. DNA & % v o8 7 HORUGZ BN & &
7zo MMEARIDIIE TR, IWERIR T + Y v L GHPOBIMICE L WBEIRD oz, Th
b ORERIE, HEHREET ) 7 403 DNA R REOEG. REH O, NG E B IR 3=
DHEHEA R % b 72 b THALETCA I 2N L CEHEEZFRT 2L 2B L TS
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Risk assessment related to the presence of benzalkonium chloride (BAC),
5: didecyldimethyl ammonium chloride (DDAC) and chlorates in fish and fish
products. (2023)

STATEMENT % JOURNAL

APPROVED: 28 April 2023

doi: 10.2903/j.efsa.2023.8019

Risk assessment related to the presence of benzalkonium
chloride (BAC), didecyldimethyl ammonium chloride (DDAC)
and chlorates in fish and fish products

European Food Safety Authority (EFSA)

(#F58 Y » 2 )+ Risk assessment related to the presence of benzalkonium chloride (BAC),

didecyldimethyl ammonium chloride (DDAC) and chlorates in fish and fish products

(wiley.com)

HIHI(EC) No 178/2002 ® 5 31 §:icfitv>, EFSA (3 fads X OBl c & F 1 2 HEIEE
DEFEICE T 2 V) R 7FHTi 217 5 X 5 WINEE 2D b 85E % % 72, ESFA O ER(LYT —
2 EWEL -#FHHN T, MTRERIR Y = =4 — L2 f%, EFSA 13, HEMBE CRZE I /- f
OB 2 RIPICHEEEPERLZ & LThH, BENARBSRIRO AWV E NS uﬁﬂﬁ
% L 7z, [Scientific Opinion Risk for public health related to the presence of chlorate in food. |

(2015 4E) 125 C EFSA Y8885 <4 v (CONTAM) IC X » CHE X x hiz
FPAMF ., 7S 1 B (TDD) 23 3pg/kg (hE/H, 2SI (ARD) 4° 36 1 g/kg
BRETH 5, ARCHEGICE TN ERBIEOKREYIZ. HEE OBIEY ADI ¥ 7
ITARMD A Tl bhawve Liz, 272 L, G Sz md mOEEHEE RS D 17.8 mg
/kg)BEENTGE, FHELAERTE IR, ARD B2 2 EEEAH 3 2 L R E Tz,
fE e LT, EFSA i3, s XU ABICE TN 2 WE ORI 1Bl 2 BEN R EE O
R Y 227 ZREE LD o T2
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Impact of updated BMD modeling methods on perchlorate and chlorate
assessments of human health hazard (2021)

Toxicology Letters 340 (2021) 89-100

Contents lists available at ScienceDirect

Toxicology Letters

[IL

journal homepage: www.elsevier.com/locate/toxlet

Impact of updated BMD modeling methods on perchlorate and chlorate = #)
assessments of human health hazard =

Lynne T. Haber®*, Rita S. Schoeny”, Bruce C. Allen®

2 University of Cincinnati, Department of Environmental and Public Health Sciences, 160 Panzeca Way, Cincinnati, OH 45267, USA
Y Rita Schoeny LLC, 726 5th St NE, Washington DC, 20002, USA
“Independent Consultant, 101 Corbin Hill Circle, Chapel Hill, NC 27514, USA

HIGHLIGHTS

* BMR defined based on definition of RAIU considered abnormal in medical literature.
* Bayesian hierarchical modeling was used to account for the repeated measures.

* The beta distribution used for the modeling correctly reflected the bounding of RAIU.
* BMDL was 0.03 mg/kg-day.

(BHERY v 7) -
https://www.sciencedirect.com/science/article/pii/S0378427421000023?ref=pdf_downloa
d&fr=RR-2&rr=88bd0a6b0a008d0c
BRI L HHRBEO e P ~ORFEIC LY, PRI X5 MRV AAHE (RAIU)

BELBEZ B> TWE,

WRME O TDI TGRSR O TDI IS W TE Y HEMBIGICE T2 e b7 — 42X

A2 FEPICBONTVE EIND, 22T, KXo HMIZ, WEBREOFIRE X 51t
PR O A& HE O RIAR T4 7 BMR 2K L, £ D BMR % RAIU 7 — X O f#i O H &
KIGETY v 7 i#EfT 2 2 L #HMIC, BMD £7 Y v 7 FEE2HWT, e POTF =4
— A2 BMR ~ A4 70w FERGBWLLT OEMNIT 10%DEMY 227 235 25 LHEE S 2
B)%EA L <, BMDL 2&| 9 HH L 7z, BMD (%, RAIU 28 8% LT DT 10% D&M Y
20 RB 5 EHEINSHEE LCERS MR, BMDL (3. 0.03 mg/kg-day & X L7,
. RO TDI 1, @iEERED TDI @ 10 ff& LCFHiTE 2 2 £ 25472 9. 0.08
mg/kg-day & X7z,

(HGE
BMD :  Benchmark dose
BMDL :  95% lower confidence limit on the BMD
BMR :  Benchmark response
RAIU :  radioactive iodide uptake
TDI :  Tolerable daily intake
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Perchlorate and chlorate in breast milk, infant formulas, baby supplementary

food and the implications for infant exposure (2022)

Environment International 158 (2022) 106939

Contents lists available at ScienceDirect

Environment International

&% <
ELSEVIER journal homepage: www.elsevier.com/locate/envint
L))
Perchlorate and chlorate in breast milk, infant formulas, baby e

supplementary food and the implications for infant exposure

Minhui Li *, Minhua Xiao ", Qinru Xiao?, Yining Chen®, Yichen Guo®, Jing Sun ) Rong Li b
Chun Li?, Zhou Zhu , Hongmei Qiu®, Xihong Liu™", Shaoyou Lu™
 School of Public Health (Shenzhen), Sun Yat-sen University, Shenzhen, China

® Department of Clinical Nutrition, Guangzhou Women and Children’s Medical Centre, Guangzhou, China
© Shenzhen Center for Disease Control and Prevention, Shenzhen, China

GHEY v )
https://www.sciencedirect.com/science/article/pii/S016041202100564X?ref=pdf_downloa
d&fr=RR-2&rr=88bd118eef398d0a

b b OHIRIERE~ DB EN R BERE~OBEr L. b oL DM AENTH 2 AN
DBHCS 2 AEFL. FLAh R FL. FLYIRHIBI RS, AGEK Z TR, @G RIRIE b E R
WL RAVZHEL T2, ZDFEHR, ~F— PR W @R Y X Z75HEicix, v 7Y v o7
SN AT ORERRE S L VEEBIEORBEIC I > T, BE~OEFED) 27 %
F 5 EITE R ETRENS LEEmATT 72,
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Bottled water safety evaluations in IRAN: determination of bromide and

oxyhalides (chlorite, chlorate, bromate) by ion chromatography (2020)

Journal of Environmental Health Science and Engineering (2020) 18:609-616
https://doi.org/10.1007/540201-020-00486-9

RESEARCH ARTICLE
®

| Check for
e | updates

Bottled water safety evaluations in IRAN: determination of bromid
and oxyhalides (chlorite, chlorate, bromate) by ion chromatography

Sima Djam - Mostafa Najafi® - Seyyed Hamid Ahmadi® - Shahram Shoeibi*

Received: 25 July 2019 /Accepted: 13 May 2020 / Published online: 22 May 2020
©) Springer Nature Switzerland AG 2020

(4+E8 Y ~ 7)) : Bottled water safety evaluations in IRAN: determination of bromide and

oxyhalides (chlorite, chlorate, bromate) by ion chromatography (nih.gov)

T~ vOiGHLED bR PV A D EEUKY v 7v (BRBK 67 fiEE. I 8 7 VR
Bk 101 M) 2xRic, BREBL A F o ar v {tWieoliLiz, Ax>ur v
DI1fEE LTHEEMRIEX A A v 70~ 2T 7 4 =Tl LR, 21 oo b iEH
A X . 2 OFMEIE, 19T ug/L TH otz 4 7 v DESFHMETIL, HERED
MRL X, 700 ug/LICEREINTE D, fFRL AV ZHZ W LRI NI,
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Chemical risks associated with ready-to-eat vegetables: quantitative

9: analysis to  estimate formation and/or accumulation of disinfection

byproducts during washing (2019)

cSle eu‘mﬁ SRt eJ EFSA Joumna

EU FORA SERIES 2

APPROVED: 31 July 2019

doi: 10.2903/jefsa.2019.170913

Chemical risks associated with ready-to-eat vegetables:
quantitative analysis to estimate formation and/or
accumulation of disinfection byproducts during washing
Research Group on Quality, Safety and Bioactivity of Plant Foods, Department of Food Science

and Technology, CEBAS-CSIC (Spanish National Research Council), Campus Universitario de
Espinardo 25, 30100 Murcia, Spain.

Juliana Rodrigues Gadelha, Spain,
JR Gadelha, A Allende, F Lopez-Galvez, P Fernandez, MI Gil and JA Egea

(#4E8 Y ~ ) © Chemical risks associated with ready&#x2010;to&#x2010;eat vegetables:

quantitative analysis to estimate formation and&#x002F;or accumulation of disinfection

byproducts during washing (nih.gov)

CEBAS-CSIC fff5 7' v — 7 h5# 2 2 fFfR b iz 7 — X 2 R L. BRSOk % 72N
LIAv»oibii7a e AP EEKh OERIEE L + Y v X x> (THM) OHFREICH
TRBEN L) A7 2 FEST 2 7-0ic, TEMAEMERERC AT L2ETNVICTRRYT
—ATYIalb—t L7, EFTATFHNCE Y, MEMEZRERE L 526, AMRicd 21k
FUE OREMEDRIE T E 2 HBEAOREOHEEMIIF O N0, REEEDETH Y,
S DETH D7D AR IR O kb o T2,
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Sodium chlorate, a herbicide and major water disinfectant byproduct,

10 : generates reactive oxygen species and induces oxidative damage in human

erythrocytes. (2016)

Environ Sci Pollut Res Int. 2017 Jan;24(2):1898-1909. doi: 10.1007/s11356-016-7980-7.
Epub 2016 Oct 31.
Sodium chlorate, a herbicide and major water
disinfectant byproduct, generates reactive oxygen
species and induces oxidative damage in human
erythrocytes

Shaikh Nisar Ali 1, Mir Kaisar Ahmad ', Riaz Mahmood 2

Affiliations
PMID: 27797001 DOI: 10.1007/s11356-016-7980-7

(U458 Y ~ 7 )+ Sodium chlorate, a herbicide and major water disinfectant byproduct,

generates reactive oxygen species and induces oxidative damage in human erythrocytes -
PubMed (nih.gov)

Sodium chlorate, a herbicide and major water disinfectant byproduct, generates reactive

oxygen species and induces oxidative damage in human erythrocytes. DOI 10.1007/s11356-
016-7980-7 fki4-0)

AWHFEClE, NaClOs 23k bIRIMERIC KIT I 3% % invitro S&fF FCWIYE L 72, FRIMER
I FIERIEED NaClOs T 37° C T 90 774 v Fax—1+F 2 &, BHEREMD
R b7z, NaClOs MM s X KRB (=¥ b o —ov) RIMERD & MiSE Y 2 R L |
SETEREMNMFINNT A =2 THHT L7, NaClO; MBI X ), A b~ES Y
VUASLHBEZE ML, A P ~ESuE VETUHERIEEME T Lz, &2 v X7 EH DRkl
B L ONREEBRCBZ ML, BT A2 F A v BIXTRAL 7 e F ) A ER DI
YHRRbNTz, ik, NaClOs ICZEE I L5 LRIMEKICEEL A M L ADBFERINL L
ZAREL T0d, BRIEA DL 2OFA R, KRB OERAE L CHEmL ., Mo iz
ERIGME T 3% C & TR S 7z, NaClOsUBic X b —f#{bEHR L ~vd EFRL, =
Fr YV LR P U ABEEH I Nz, KIIEKE NaClOs & 4 v F a_— 135 &, FEAYIME
fUlER. BERi iR, IR O WA KIEICZAL L 7z, RIMERIZREER i1 7
. EFHEMEBIEER CIE NaClO MBHINEIC K & RIPRELM AR o7z, S b DR 2>
5. NaClOs 28t FARMERICEALA b L A 23T L. ILHFHICD 7 2HREG -T2 2 &
T, PURILKIEDET T2 2 L 2R L T 5,
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Occurrence of perchlorate, chlorate and bromate in drinking water in

11:
Shenzhen and related human exposure risks. (2022)

Environmental Advances 8 (2022) 100205

Contents lists available at ScienceDirect

Environmental Advances

ELSEVIER journal homepage: www.sciencedirect.com/journal/environmental-advances
L)
Occurrence of perchlorate, chlorate and bromate in drinking water in s

Shenzhen and related human exposure risks

Yining Chen®, Zhou Zhu ", Hongmei Qiu® ", Shaoyou Lu®

* School of Public Health (Shenzhen), Sun Yat-sen University, Guangzhou 510275, China
® Shenzhen Center for Disease Control and Prevention, Shenzhen 518055, China

(JE8 Y » 7))+ https://doi.org/10.1016/j.envadv.2022.100205

R ERME, RRMIE IR L CB Y, EIEREIE L E R L H
RIS RE 1B 2 RIS T VREED B 5, X, REMEIIHKBAELS 0. EEEH A8
By (IARC) ICX»> T/ N—=7 2B FRBAMVEORENELRH 2WEE LTY R b &
NTws, RgEiE. Flo 3FEOIEIK (n=226) 1B 2 @G REIE, HHEREE.
RRMIBOFRE T~ BEN e P ~DBERY X7 25HMii+ 2 2 L2 HW L Lz, R
Bl LI REIE OB IZ L HIC 60%Z# A, K P AY DIKEIKEKDM ST TIEDH
BARAMRICH V. FAETFESELIL T b T LR L Tz, BEME & HRIEE 1K EK S
THADHBERRICH Y, KEKDOWEHFETZENDL DERP A EHIRYT 2 v[fEErsH % 2 &
%n L7z BREDKH @G RIEE, ERMIE, REME O Hazard Quotient (HQ) &
Hazard Index (HI) ofifiix. ElifE IcBI%RR< 1 KiliZ -7z, L L. BEEIEICOWT
X, BBk o % i Y 2 7 (ICER) EABRKHAEL vz THh, Flofk
RICEBIENRIEY A2 0355 T LHARBE iz,
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Health risk assessment of perchlorate and chlorate in red swamp
crayfish(Procambarus chlarkii) in China.(2022)
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RFRMSE &R L. B K AR BWICIE 704 L T 2580 = iR{LAl 3 L O
Eﬁﬁ(ﬂ?f&lﬁ%%f »%, 7%V H= (Procambarus clarku) DEHEH O OERUL, EEHR
Welfi L RO © b~ %?5£&&%@%%k%x6h%o%@tb\Kﬁnf
F. PWEOLTIIMNIICH S 5 2DOEDY Y 7Y v G CRIRL 727 79 ) 77 = D
FgF L ERREOE, 3L O OMOBHUCEE ST 2 Y 2 7 2 & L 7z, SOV
¥ 7D 55.6~100% 2> i REE SR Iz, X 3 XTOHA T 100% D% v v
2 O HRMIE B A Ooh o7z, LB (HALAE. WFEd. {LAEE) oY F= oG RiEE
WL, TIROE (A, LY 0bD XD b o7, ¥V 7= o REEE & i
FRIRE ORI IZIEOHBARRIC H 0 | WRRIE 1L@EERRIE O EIFEY) <5 2 AlRett %

LT, AN AR o G e o B IR X D S0 7 (p<0.05) 728,
F ) = DR O BEUIHERE X W v, B ) # =t o HEREE O Hazard Quotient (HQ)
fElx®E T 1 Rilich v, ¥V A =0BHUC X 2 TR~ DBEEZIC X 287N 7= ElH Y
A7 EF N ERRL TS, LAL, {LHEDOYF ) A= @Liﬁﬁ:@aiﬁ{}ﬁ}# X HQ fi>1 T
HY. NEOMRERICH S 2EEN R Y 227 ZRKRL T2,
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BuRO advice concerning the risks of chlorate in food for infants and toddlers

13 :
Netherland Food and Consumer Product Safety Authority (2021)
Nederlandse Voedsel- en
Warenautoriteit
Ministerie van Landbouw,
Natuur en Voedselkwaliteit
> Return address P.O. Box 43006 3540 AA Utrecht
Office for Risk Assessment
To the Minister for Medical Care and Sport and the & Research
Inspector General of the Netherlands Food and Catharijnesingel 59
Consumer Product Safety Authority (NVWA) 3511 GG Utrecht
P.O. Box 43006
3540 AA Utrecht
Advisory Report of the Director of the Office for www.nvwa.nl
Risk Assessment and Research concerning the Contact person

T(0)88 223 3333
risicobeoordeling@vwa.nl
Health risks of exceeding the maximum residue
level of chlorate in infant formula and baby food Our reference
TRCVWA/2021/5205

Date
29 October 2021

(#4358 Y ~ )+ BuRO advice concerning the risks of chlorate in food for infants and toddlers
| Risk analysis | NVWA-English

BRI, HERNHE X 020k, WEREHAOMFEA., i TEF e asimy i &g
THERMBIE R & BLERREO X T I AR TRMICA VAT REELD 5,
WITIEEBIESERICERH I N T W22, 2 —am v STl EI %L ko,

& _HIEFW)*E SHIRIC T b an g b, Ao HUIRIREERE I R 2328 U 5 AlRE
MDD %, iRl DR iﬁ% SURMER A HIL T, &Y Iio)&i_)%?ﬂiiﬁi L3
ATREME 12K,

2018 LU, NVWA (Nederlandse Voedsel- en Warenautoriteit) 1. FLE1VE AT B 5
h D 3G EEEIE D B RTR R B HEE (MRL) 0.01mg/kg Z#BZ T3 EEDTWE, Z
D MRL Z, X CTORKZDOMHEYIRER TN L TED bILT w5, FLE R A T LA
S RHIC owfi\ﬁﬁ&ﬁ®%®@®&kﬁ%%%ﬁtf X 0 BIFERY 72 HlIBRAE
REET B0, BENL (X YE) MRL 23%0E L 2SERAI 2 L7, R
k. FLLA f'ﬁlbiﬁnu WA XN MRL ##fi5 22 & dWEECH 2 LfafiL T»
%,

FIZER IIFarE 0B & LC, AR M T BMOERBHE L L 2 K3 25 729D EU

RO T — =y TR L., BHREIE L ~ v 03 IR S v, BLHEERE O B & 28R D
L7zt l&E L Twd,
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BuRO 1%, AL B LAY R ITRBMOEREE DV X 7 1conwT, B o REIEES
FEZRMOTIOERLHEEIEICHEL L, LUTO@EH, 7L ZA%ZfToTWw 5,

OMmy@@ﬁ%Mﬁ@NmLﬁ\ﬁ%E(@%)®@$%ﬁ%§@§%ﬁiélku&
vl JLURA I v 2 PRI (7am—F V), TROBEE R e — 7 — F O RBIRE
@ommy@%tx5&1ﬁif@ﬂ LTIk DRREMERBIRE 22 5 2 LIk b,
NVWA OHlEIcED L &, 1 ETCOI R I DB XL Z 457D 12 0.04mg/kg % |
floTw?, Blv—7—FoGs, ZoHEIX 10%A N THh %, TDI 18I 2
lnH i, BRIRIZERETERVLE WL TH D,

X o T, NVWA BEEMARE TITIid,

fEE LB A S, FLRAW I v 2 (23 HMEARLE) 3 X ORIERHIE (BIR)
]\ D FHBE I AR T 1T ?ﬁﬁ%&ﬁV«W%ﬁﬁb\ﬁhﬁéﬁﬁ#%é

FLSh R R CHRRRIRIRIEICRE AR H 5 2 b, 2o DRmPT DR
MIERIE 2R 2 2 it R e L, BEST 282 EHT 2 L) F0 5~
Th 5,

e X — A L2BBEOE R v — 7 — FhoifiRBIE L ~ v O & %23
ftF~2Th 3,

R - AR — Vv HL KRS Tl

FFE OB O i R FHEME IR 3§ 2 ERAN 2 Z 1) T, FEXRev—7—-FE X
CHIRARERN TR OEHRBEED MRL O REL #INEEADHREE T2 L
BT R_RECTH 2, UTOVRZTHRA Y McHoOx, FEHIL (7402 —F V)
® MRL 0.01mg/kg %51 & F1JF 2 Z 37\,

TDYRITHAAY ME, BIEETHFOMEKIED O RE LI TS0, 4 v
77 KEHEORELEEINERETH B, 2D, F 7 v X DEKIKh o BTE
DIEFEMEIEEE . LI N TV AMIMNEREL (27 h) FTHloTwadz &, 2L T
ZDZEE., ZoKEFEHL R I N-FLRAFAGHOLEMICE 5 THRA[R T
HBHEZEHERIRETH S,

DEOoWNEZHEREL Tn5,
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<5 F>Ciik>

B 4-1)

B 4-2)

B 4-3)

B 4-4)

B 4-5)

B 4-6)

B 4-7)

Opinion of the Scientific Committee for Food on: A maximum residue limit
(MRL) of 0.01 mg/kg for pesticides in foods intended for infants and young
children (expressed on the 19th September 1997)

WHOKHIOKE A4 F 7 4 54 fie B 1M (2017 48) ~HERIR
(B9 5 # o DR~

Sodium chlorate induces DNA damage and DNA-protein cross-linking in
rat intestine: A dose dependent study. Chemosphere 177 (2017) 311-316

Sodium chlorate, a major water disinfection byproduct, alters brush border
membrane enzymes, carbohydrate metabolism and impairs antioxidant

system of Wistar rat intestine. DOI: 10.1002/tox.22388

Acute renal toxicity of sodium chlorate: Redox imbalance, enhanced DNA
damage, metabolic alterations and inhibition of brush border membrane
enzymes in rats. DOI: 10.1002/tox.22624

Sodium chlorate, a herbicide and major water disinfectant byproduct,
generates reactive oxygen species and induces oxidative damage in human
erythrocytes. DOI 10.1007/s11356-016-7980-7

Health risk assessment of perchlorate and chlorate in red swamp crayfish

(Procambarus clarkii) in China. Science of the Total Environment 842
(2022) 156889
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SM5FE12H 12 H #IK
SM64E11 A22H &ET
SMTHE4H15H BIE

iH % & fr
i : & o P

REFARBH R IXIK L 2 TH2%5 35
KW HEFT#HEHEBHEL 12F
= B 7S = = 1t
=) H 2 il

& 111] HERERBK O &R ENE i L E 2R B OB 5 i<Bid 3 BEE

MIERMK O B MR EHMIC LB e BRI OER 5 IcBIL, UTo@Y BIZHL

FFET.
B

@=L 5

BN ZEEERIT., HEEE 18 (RN E i RERK ]
(E2h) (2012) ) 2BV, FIEFRMRK (FHEFRE 100
m%—f/’fk{-{) "/’*"J"H‘f‘kﬁuu’?’ “rﬁLLD’F L/‘_b}/",é\()) ﬂo')'fu:l_[_ldf ”T N
o AZ OERITRD NN L EE2HER L TW5D,

(1) THEHREEK] OEHEED S L EHEO EIRIZHRDHL
EXHIBRL7ZZSE. ZHUSHES THEFEFEK] (X D5RmL
BREDO R g A Z o OAEKRKRORESR T 2V DOERRIZIES

TELDIEBZOLNDE LT ZAaVEVEELILDOEK TIZ
SDWTHATH Z &,




[T K 12X 2 BMERO F ) osa X 2y OERKIROTEET VAL DERIC
PEoTHLZLEZONZEITTBT Za L VEBBL XA DT ] IO W T FICHAL £
7

108 T Z2are vBL X LDOET
BHERKE R CH 2 IR IE X R FTK, SR ERK R SRR P Y v A, i
THRBKZ O CRMDKEUEL 21T - 72FED, B OT7 R ar e vEREE~DEIC
DWTEMTo@EYRETNLTWET,

1) e pER G K
[P R R R K (pH6.6. AXERIRE 68.8 mg/kg) x v 7edkv Ly Yy
HFoREe X Iy CHERICHZ Z2WERMHZ L MR, FVAVBERT2E9%
TeiFal, Bl ex Iy CERIMHIINT. 77 v 7 X TH 5 /KEKLH
DEEEHIRL TR X I v CARBICHHEL G X b ot WV | bEX
ncTnid,

/

/

S 25 AN SPFAE 2 (2005 45 9 H 30 H) &R 1 — 1 R HEMKICBI 3 2 AR A (1%
P HiE FE k) DD 25 & ke

2) EEMEMAKR ORISR RE S ) v A

[REEEERK (pH2.5+0.1, ARPEHREE 42.3+ L4ppm), RAEHREEF + Y
¥ LK (pH9.3 0.2, HAEFRIRE 153.6 = 3.4ppm) L O7KiE/K (pH7.0 +
0.2, AZMEHRRE 0.3+£0.1mg/kg) Z AV, Fr Y, vy, LEAARUF
27 VR ZNZN—ERMRELHEL, 72a e vBEREZHE L /R, 7
R ANE VIEERIT T NORE D MIRIEEMALE L 22356 b RHERIE
F U LKA R OOKGEK LR & IEER L TR b Aoz, 2ok
o, TYVAAPEELRBECRELTCWEERELLNA N U2 | LR
5594 5 (PR 19 4E 1 H 25 H) B ERFZEETA o #5 5 0@ AN 2T R
AT X HEE SRR (2007 4E 1 A)Icii@ I LT v E T,



3) WK

D7 I ANDERICEET 3 FEiFER
55 52 BIFMPI M REE (2007 £ 12 A 25 H) TR, [Fr_vZ#fiUiic L,
AEAK, b L IFHIERFK(EERIRE 100 mg/kg) i< 10 ZrfElizE LB L,
HOBAKETO, FXR_XRVOPFOTRa L VEBEEAREZIIEL TALE S,
AR, HISHREK T L -3 Dld, WHFi L RIFEOT Aar e VEE(FXT
IR ZRFFL CH Y, BlERBKEIT7TAar e vEBEERERICIIEE Y RITX
Rl wHERAE S, EEREKE RHOBFUIANCHHLZE LT,
7 Y ANDEERRE CHRAE L TR 2 AR IR TEY, O3] G IhT
BYET,

7.3 KR - G R K CRLER LI M 3E O 7 A=V E R

Hi{7:mg/100g

(ERES BT AN A (LB A= AR ML A= AR
MIRNODX Y 18.6 -3.7 22.3
A A JE I 2.0 -0.3 2.3
100ppm @D i 3L #& e K (pH5.5) 0.2 0.5 -0.2
control[X. 19.3 -0.8 20.1
PR X 20.1 1.4 18.8

Control [X; /K3 /K T i
P X i M A K RN
X 52 [mlF M E M A S (2007 £ 12 H 25 H) &k 2-4 : WEFEFEK Vo X2 2 vEofRico
LT (EFEEEFRBEED) VY 0 P

Q7 Aanv VgD 7 Y h VliTENERE

FRdo#EGE2SEiC, £F. TRIAVEVERRELEZ VAL ZHR (F ¥ 214k
#eie) L. [T - > =it 220, (7220
VIR BT L 7V ANERDOTERICET 20N Y) T —v a villE] VVEEBL, 7
RANEVEEDR, FYVANEEOREDIIREC 2008 ) »pEMRALE L, T4b
b, L-7TRARar e vgEGEITHE TR arevEeTe Fr72ar e vEEEECRE 7 2 a L

TRA L ZRAWIC, L 7= 55
HIERR X

ETH D LHMTLEL

S HANDEKRETED Z &3



@7 Aare VR HET 5 7Y WV EROTERRER
FHEHFBKOFREZHACTEF ¥y RV 2y v a L — AR RENI L 2F8ic, I AAp
HERINEZDE I ERTERT A0, [TRAarve viga2 e T3 7 A EROMERR
Bl V9% FERML E L7,
FrRviwyval— Lz NETNHEERIBKOFER (7 A MX) 72134 4 58k
(77 v 27K) 110 srRRENEZHEL . FK TR % L 720 REBM 2L, 5
BWLEAREARRE L, oMb o7 X are vEgEER LT R ar e Vi
ERAZMEL, B 7 RAa Ve vEBEERZEIVELTHAE LA, B, vy v al—All
BILEL TR, “BRT7RAaLEVEF NI L (B2 C) OFEBRD LRI o8, R
BMENELZF+ Y02 (FRICEHL, 7 RAar e vgEERZENLE L,

ZOFER, T Aar e VEERIZ, Fry_Y, vy var—alkicrT7 v KEl
BHLTHHFICHERZZED NS (p<0.05) . HHEHBKOFR U+ ZZLick-
T, “RT7 AN VBERPETTEILIBNMTEEIOATLbHY FRATLE,
FfIC R OBE T R are vBEER"ZHE L ZBRICOVTH, Frxy, v
Yar—rIie T v /X ERB L THEARAZRED ONT (p<0.05) |, FIEHFEKDOHE
WO RAEFRZUIEL 72 LTH BT 2 ar e vBBER BSEMNT 2 X522 %
LTF2L7%2edbHYVELATLE, MW, vy ¥ar—LDRT Aanre VgEERICH
LELTIE. 74 v +—DLSDiZICES %, FB/NEEKELUT (p<0.05)ic72 370, 7
FvI/RETAMNKOMTHELRZZIRDONT, 77V I7RKETAFXKORT Z2ary
VIBEBRIIFEILETH 2 LT 2 DR %Y TH B LHMERLE LA, DD

oy AN | BT x| B8R T 29

VG R rvEVEEGR | vV EEGR
(Ct) (Co) (Cr)*
¥+ | Blank [X
X7 | RAPRIX (A A v 8ok H])
Test |X

oA M K JLBE X

| M% (Test [X-Blnk [X)

< v | Blank [X

Vo | RUBEIX (A A v & ok{di])
= | Test |X

VA 'H'ffuilf;ﬁ”i /k,UJ:FIIl'(

5% (Test [X-Blnk |X)

(HifiZmg/100g)



MEKDIFEHREZHCTHREN (F¥yRY, vy var—»L4) %

£ A L

PEoz &ps, HilgH
MPRL 72 LTH, BT RAar e vBEERd, BT Xar e vyEgERS, 77 v 7K

&I L THEAIXRD 513 (p<0.05),
b, FVNMAPEELRRETHEL T 2R L HER X h, RSB ERT

T/, BT Ra L VEEEROKE RET

fiic iZfEIE R Wb DEEZONE LT,
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2.8 m X Ry DAER

BHRRRERC D 2 Bt KRR TR, 59RO Rk, TR K TR R
KEEHRB T~V v L, BERBKEHACTCREBROBFEUEEZIT-> 2o, BMFo Y
AR AR YOEBBICOWTEUTO@EY G I T T,

1)
@

IR T M R 7K

[IKIEK & ISP X 0 BRI FE R O b ) ove X 2 v ZERR, HRTER
FEKAERK, AR N MEEERTE R U EZ L 28T o ) a2 &2 v
B3, KEKOK 1/4ECTH Y, REHEHERF P ) 7 20U L LT, K
WlEE R LS b, B ~D ) a2 X vEMEWEEx NS L.
B 945 (PR 19 4 1 A 25 H) B b FE 25T o 5 SR o @A DT imimd
ATA KRR (2007 45 1 H) O el s hcn 9,

[FUoha X2 VEREZRDOKEKIC K DB L 72 MlEEREERBEKF O b Y~
7 A2 v ERE(0.0037 mg/L) I, AKEKICEDAERLAE MY w22 v ERKE
(0.046 mg/L)ICH ARV VB TH 2 T &0 b, MR HEIEER KD ERICE T 3
U v AR VEREIFKEKICEENE P ) B A RXVICEREINEDDLE
ZbNB,] &, FFEH 945G 19 4 1 H 25 H) &5 B E S O 45 5 @
HNCOWT ANINEHIGE KHEEEHEEAK (2007 4 1 A) O2icfE I h w3,

55 1 R il SR K

[EAK % KEK & U 72 55 R LR R K (A R FRIRE 50 mg/kg) S ONJFIK % #id
K& U7 5t R R R MK (AR RIRE 55 mg/kg) W T, ¥y v xinzt
30 BMEIRELER L 72 %%, 15 BREKEKCkE, Milivic Lz mx7-zd 0%
HEE L, Br YV om X &y, Zuufsnr s, Y7uErsuurRy, TaERL
LR TrEY7um X2y RHGE L, ORI, IO 5 RIK
TUHEZ L72F ¥ _Xvdrdd b w2 x vl dnaro7z.] &, INEBHE
94 5 (VR 19 4F 1 A 25 H) & EE BRIl o #5 R @ AN D w» T ANy s
KA RIEK (2007 4 1 H) O2iciiE I g 3,

(K&K 5 0.016 mg/L, JRKZKEKE L 72550 M: R FEK 2 5 1% 0.017
mg/kg D+ Y osw X R BRI AT A, JFOK R MK & U 72 55 R LR SR K
OO a0zl b, P AR AZXVOERITERICLSEDDTIE AR
AL KEKBERDO ) v X2 UREF L0 eE2ZLNE] &, NRE IS
CERE 19 4 1 A 25 H) &b AT 0 45 R 0 BANC 2 W T IRINPEHTiE X
HHRREAK (2007 41 H) O2IciEI N T E T,
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3)
)

SR IE X IE R EK, RHEIEHRE S Y v L

(BRI R (pH2.7, AZEFRIRE 40mg/kg) TH v + F ¥ <Y 100g %
EEE%. 5°C. T2 Kiffg. 2g ZERILL, ~y FAR—=ZFKIC TP Y ~m X &
VERHIE L 72, SREETER M SRR KT 72 B o R FLLA T (0.001 mg/kg), —
Ji. KREHERE T b ) v L CEREREE 200 mg/kg) X, 0~72 KEff o<, 0.05
mg/kg M (KGEIEFEHE 0.1 mg/kg LAT) | & 28 25 BIAIN & 4 (2005 4F 9
H30H) &R 1 -2 REHEHRBAKICEES 2 GRS B (59EER R RIEK) V-0
KEREINTHE T,

LEES N
5 52 [N S 32 (2007 48 12 A 25 H) <, [HEFRMK (pH5.5. A%

FIEME 100 mg/kg) & W CTHFE (L 2 2) % 10 SrRRELEL L, /KiEZKIC T 10 4

BT EHhVE L2BoE e otk e L, DKEFRKERECEIT 2484]

ICED ONTZAWHTRICHEL TRV a2 2 v ZHEL TE Y, Z OfR, il
FROKCUHEIN-BRATO P ) o X2 ORIIKEKD 1/I0UTFTTHY, B
I b U osa 2 2 v RERAET B A[REME I3RS TIRWE WH 2 e g £ L

W3 | LEINTHET,

F.2 AGHKURIR)- B R CRELI B Z PO ~aAZ s

HL:(me/kg)
] #RY~EAS A (ng/kg) .
| B MG | BUIAM-FE [ R0 TE | B0 F¥
e 7L) eV 143 ) v L) v 1043 i)
d)ZK K i T AL 0.0005 0.0005 0.0004 0.0008
DL HA ' '
e) iR K TR 0.0001 0.0001 0.0003 0.0010
LR DL F A
Mk #RY A AZ (mg/kg)
)R W ALER R DL 2 A 0.0001
b)7K 3 K JEIEY) 0.0153
)L AN BT A RT oM £ e Ak 0.0008

X 52 FYEINHIMAER (2007 4 12 11 25 H) ¥k 2-4 -
VT EAREERIBZRD V97 b0

KAGEIEDRI 1 AL B A0, Img/LEL T

WEEBAK ) ~m X2 vEOERICD



72, %53 BIBMERERZESTNMYEMTHRASCERK 20 4£ 1 A 15 H)iEHEHEO7 T,
[ BEREOEREME. 2hho b w2z vi@obhan] LE#EINTH Y, 555 6
BRAREREELRMPEMFES (2008 4£2 H 25 H) &E 1 : RmMPEmE @Rk
Kl (%) DV [T, ZEMIRIHMAOME] CHEOMPEL LT [k, FEHICK
DR S h-BRNC BT, TEERKIC X 2 BN O B~ DR OERYE, b ) o
AR VDERIZRD ONE W LRI NIz, T/ BEIT VU AINVDERIE->TEL S
EEZOLNDEITHT AINEVEEL_ALVOK TN IR D bNEr o7, (BRE9) | LB
RMEINFE L7, ] &, B3 HAEMRLEZEXRIMYEMHFHELCFRK 20 4 1 A 15 H)#
gD L 5 55 MR MR AT ABSHNYISITRAES (2008 422 H 25 H) &R 1 O9YCHE
INTHBY T,

. T8 52 Mg E 4 (2007 48 12 H 25 H) &k 2-4 : HiIEHRRK b Yoo 2
R VEEDERICO VT (EGEREFREERD) | ONR 25 BE2iT51Chz b, Bk ki
FEPEL Y. DKERLEICB T 2 A0 0BUEICH D 2 EARFBRKELE D % /715K 15
ERAGEE SR 261 5 RHIRE U] VKo< GC/MS, b L < iE. GC/MS/MS
EHWINITEEH A T2 &, GC-MS QP2010 #fA L., SBEEZFEML £ L 7225,
Z0%., [FEmEHHT AN, T CICFEEL, BIE, Bilcli. GC-MS b4
bETVwE A, £ 2T, INTREBIEEIC L 2R3 2T L CA T Lz L 2 5, HiliRIK
O UEHERICY 20 %5 9hrid. GC-MS 2JERS 2GRS v . BH OB % Bl
HELEbRVwE TEhWveE I HEH2 S, HERBOKELZ T T2 350
SHHERIEH D FR-ATL 2, EVE LT, T 20482 H 2 D ThiiX, GC-MS %
H O LMo <L iR e LT, SEo ZERICH L Ol il R x SR 5
LIITEFRATL,



5) EEtiEE

Zo—)T, HERBKE KGHESEMUL Tw2 &E 2 5 2 5 {3 (chlorine
dioxide) 1%, HEHRIC X 2HHFL IZFRRY, PV v XXV FERINEVE VI LUTOHIR
PHEINTE T,

@O  600-202 Sodium Chlorite 08/2022,Sodium Chlorite Treatment of Drinking Water
with Chlorine Dioxide, OxyChem Basic Chemicals. (V10

@ SR L IR, ZRRILHESR L IREYE (b Y ~e X 2 v (THM) O HISRE)
LDORIGTIE THM AR S kv, ZDzo, “EUERMIEIZ, B ) na
A2 v (TTHM) 2§l 3~ 2 B3 B 2 5 H 1 E LWk ko T 5,

In contrast with chlorine, the reactions of chlorine
dioxide with humic substances (the precursors of
trihalomethanes) do not result in the formation of THMs.
For this reason, chlorine dioxide treatment has become
a preferred method where it is necessary to control
TTHMs, along with taste and odors.

o 5037 v &ikE i liER L ERECUIRL 25460 7 0o kL LA
~DWERHL7-bDTH B,

initial formation. Figure 5 compares the effect on
chloroform formation when water containing humic acid
is treated with chlorine dioxide and chlorine.

TBLIEE X THM ORiEYWE & s+ 5 2 & ¢, 2o THM Fifk¥'E # THM
RO TERWEZIFAATERWE ST 3, oF 0, iR
X ZRLEIE, Z ko IC Kk 3B ¢, THM DK 2 IHI T 28058085 3,

Chlorine dioxide reacts with THM precursors to make
them unreactive or unavailable for THM formation. This
means that pretreatment with chlorine dioxide has an
inhibiting effect on THM formation when chlorine is
subsequently used for treatment.



Figure 5

Chloroform production in water containing 5 mg humic acid
dosed with chiorine dioxide or free chlorine
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o

FZ b TlE. A4 FNDJFEK%E 2~3mg/L @ —ffiEsEcULB L, 48 KR
L7 2D, v 7% 8mg/L OIFHE T L 72, M LEE R L 7= 3
V7t RO E & I L€ THM DRSS 50% 4 L 72,

In tests, samples of raw Ohio River water were treated

with 2-3 mg/L of chlorine dioxide and stored for 48

hours. The samples were then treated with 8 mg/L of

chlorine. The samples pretreated with chlorine dioxide

showed a 50 percent (50%) reduction in THM formation
when compared with an untreated sample.?

NS DHEIZ, THM AR % m/NRICHI 2 2 720127 ¥ 4 v X 7z /K LBR R Al
DR—=ZELTHVE ZLHHKS, £ D5, “RUERICXL2 THM @2
vie—nrid, Frrzueltr—vavictoTtRb3bDThHL, FKHEIITE DT
5 AR FR OBIME., —XHEFES L/ 2 3RBLERE %Y 55 TZ55, &
ST, WEHHEFEE 2 I3EAHEFRS L QI SRLER T, AERoEKR ICEREEE
Az ftin 3 2 HR Tl I L 5,

These findings can be the basis of water treatment

practices designed to minimize THM formation. Most

often, chlorine dioxide for THM control is a replacement

for prechlorination. The addition of chlorine dioxide to

the raw water supply would be for primary disinfection

and/or oxidation. Then, free or combined chlorine or

chlorine dioxide is added after filtration to provide a
disinfectant residual in the distribution system.
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@ Benefits and Risks of the Use of Chlorine-containing Disinfectants in Food
Production and Food Processing Report of a Joint FAO/WHO Expert Meeting,
Ann Arbor, MI, USA, 27-30 May 2008, WHO®-11)

HHEAlE L TGS I N T W AEHRKE L 72 B{LIEEOF HIZ. N2 7 ) 72T
HENICBWCRHEEEMED 71ETh V) 3o, BLEEOKREIEERT VA Y M
R EREE OB OFIEICHEE I NS, WH/KFIC THM 23813 & A EER I L,

Chlorine dioxide has been shown to be effective in eliminating large populations of
microorganisms and to extend the storage time of many foods, including fishery products
(Richardson et al., 1998). Some of the reported advantages of chlorine dioxide over aqueous
chlorine as a disinfection agent are that it is 7 times more potent than hypochlorite in killing
bacteria. the bactericidal activity of chlorine dioxide is not affected by alkaline conditions
and/or the presence of high levels of organic matter (Lin et al.. 1996) and chlorine dioxide
treatment produces very little or no trihalomethanes (THMs) in treated water (Kim et al..
1999). The use of chlorine dioxide resulted in up to 4.8 log reductions in the pathogenic
population on fish (Kim et al.. 1999: Andrews et al.. 2002: Shin, Chang & Kang. 2004).
Chlorine dioxide has also been used for treatment of seawater and ice-water slurry for storage
of fish during the sorting process (Table 1.8).

@  Journal of Food Science-1999-kim-Chlorine Dioxide Treatment of Seafoods to
Reduce Bacterial Loads®-12

CIO LT iE, MHDKHIC THM i1 & A EAER S N, Ledi-> T, HFRKOMNF

E7Y 9%,

disinfectants are needed. ClO, treatment
produces very little or no THMs 1in treated
water and 1s, therefore, a potential substitute
for aqueous chlorine. The bactericidal activ-

Tihb b, WEEER ISR, RIS R, RS R, R R
FrI)vLickB by m Az oEKICET 2 B RS L O RERO P Y osm R
2T 2HIAD S HERBKOFRZ W OTREMEZRELHE L2 LTh, b
Yoa X xyOEROTHER X, GC-MS IZ X 20 2L L 72 ThH . Md TE W & F 2
LbhET,
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LLEDZehb, Fr_v e 2o lHE2NREME LT, MERERKD TR CRELL 72
Bia, BEIZIVALVDERICHE S THELZEEZONLZEILBT Rar e VIBOFERE R L
~OUET RO ONT, FVAMAPEERRECRAEL TL 2RIV L HEH X 5
Tk, T, P AB XX VOERICOWTIE, FEOERRLFEZ AV CRMmOBEL
HEfTo ko, BMHFO YV m XX Vv ORBEOD VW TOREY “RIEFED P Y~
A2 VAERBICBET 2RI X Y, EEREBKZHEH L 2&HUEICES T, P v A xy
DERDOFREE IRV L HEHTE 2 2 20 b HIERB/KOMHELED S b iHED LR
ICfR 2 HUE ZHIBR L € b BMEFGZERHMfICRE R b EZONE T,

12



<51 I3k (1)>

(D-D

(1)-2)

(1-3)

(D-4)
(1)-5)

(1)-6)

(D-7)

(1)-8)

(1-9)

(1)-10)

(D-11)

(1)-12)

55 25 [ERAIPIERERAE 2 (2005 42 9 H 30 H) &Rl — 1 KEER#EKICET 3 &
B A (g R SR R K)

AR 94 5 (CFK 19 48 1 A 25 H) &S EHGZE R O f R D@ AN O W T ORIY)
AP XU RRE K (2007 48 1 H)

% 52 AP FTEAE & (2007 48 12 H 25 H) &F}F 2-4 0 HHERIRK R U o~w 2z
VEEDABIC O W T (EREREH R ERD

TAANE VIEREET 2 7N DEMIERICEET 200 7 — a vkl
TAaALE VEERIEET 5 T Y VAR ORER R

55 25 [ERAIPIE A2 (2005 £ 9 H 30 H) &1 — 2 KEEREKICBET 3 &
B B (59 B& MG SR lkK)

BINLEEREAERINYIEMFAT LY 53 HSA#EERQ008 41 H 15 H)
%)55 B EFHESER 1 - e E (SRR (%) (2008 4 2 A 25
H

B AT 2 B D DHEICE DS X EASERERED 2 iECER 15 FE4A5
B75 &R 261 2 RIFEE+

600-202 Sodium Chlorite 08/2022, Sodium Chlorite Treatment of Drinking Water with Chlorine Dioxide,
OxyChem Basic Chemicals.

Benefits and Risks of the Use of Chlorine-containing Disinfectants in Food Production and Food Processing Report
of a Joint FAO/WHO Expert Meeting, Ann Arbor, MI, USA, 27-30 May 2008, WHO

Journal of Food Science-1999-kim-Chlorine Doxide Treatment of Seafoods to Reduce Bacterial Loads
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(2) THHEFEEK] CL2BHLAEBRFORML~DEFOKEIZ
B L CTix, MEBMBFOHIEFREEA A OFRHE MR ER X
fa e S HEHERE 45 7L 51 L LTIRIHESA TV S, Thb,
DOREE TITo - EMP OHIEFEEEA 4 > D5 ¥ 4R S dhnlel
RRBAITOATWNIE, FOF—2 2T L, B
EURRBEBITON TOWRWERIZIX, TOLBEHEIZHOWVWTE
B84HZ L,

SIRASCHR 45 XU 51 @ [ &b o MR A 4 v OAMEMRERER | ICH W2z irikic
BLE LTk, =asRtngifics ) 2 HERERA 4+ OB ERERICH W72 EPA ©
INFEETH B Method 300 1P VICHEL 724 v 27u~ b 2T 74— X 30EEHGT
BY, ZogimiEicowcid, P27 9 A 9 H SNmMPsfiidgs 5 147 blad &
1 findsimy) THEERET P Y v L offifFEgIFIcBId 2 SEREER (o 774k @
D [F£9.1-2 : BEABRBONY) F—v a viER | ICAA v a5 7 4 —DHERNY
WEONY 7= a VORERIIRI N, ITEOEEICOWTIE, HIlEEL LA L %
70~120% O HHICHABR L 23 X CORECTEHAT 2L, BXU, HEICOW T
6.3.2.3.3 R [{] 6) IC EPABSED 72 [FREREOEED 1 ug/mL D813 RSDUHHN
PEHERR 22) & LT 11%LL T, SURHR OB A 0.1 ug/mL D413 RSD & LT 15%LLF |
DRMEZR G- LT B I N TS,

Z 2T, a7 KRBT o 2 riER e N F—rE ARG EThY, Ta TR
BT i HE U R AR A T 2 2 & T, EPA AED ZEUMEICHEAT D H D
EEZ, MR E L OB Z Y 2R T 5 2 L7 <, 5IHCHK 45 KU 51 %
EMELE Lz, L2 LADS, S0, 72 2R UMTEERALZE LTh, Sffikozy
i, FABRATICE W TR L T RERH L L 0w THREZHB Y, ZoE, ko, il
HWHRIEA A B3 2 FomBIGRER % ¥t OB FEE i L. £ DGR Z T RBMEEF O
R A A4 v (ClOy) OFIMEGRER ] @icE o F L,

. Z OWRMEGEASR %2 T 21 H 72 0 BIERMBKICEEN TV INRFINITH 5
HEREA A v IicBAL £ Lk, TERTOEMBINYINTED Z B EHEZATA P74 V]
@D [R1—-1KHAFITAvortge 23 BEE GRNY). STRE MWK O Y 1k
R DAY E OWINREE] T3, FEEESEE S LT niga-e, HHIEHER TREL
RINE RS R THEL, EBRELRTFNERL W], 9L, XIEBRELRTR
EhabRv] EEDLNTWBREE] ICEEY L, ko ERERHN X, SEEYIE O iINEE
THHERBFEICE T EEROREEDS, HARTLvoLR2 [£1-1ROEKL -2
U3 2 HEIE B GRNY) O E BN ICE T 2 BRI 2 B ERE COEE R
FERE D HEEME | 1R I N - HEEZ72 L CW3 589 2R L., BiEE2i7-L T3
L. TR Z L TH D LB L,
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#1—1 FHAFTA - OxGERLRBEH (F). o Sfedh R UR Y MEREREE O RB P E O FRINRE
(L, #1 -1 48 LRSS GIEE (B LYRRSOBSEDE) KoV TREL - 2107 T,)

HEOEE () ot e fle b REHEOREMmRE
1. AR ERESRES LTV AIBEY (2. MMOENS | ST 5 HRiENS HROB2 ENHON (F | EWm SR
OERARVINGFROEH () TEM@EIRNEZHATVS fEHER) TEANEYLLL
BEEKEL TWHRED S b, Rk
2. MEOENHOERRLIRFROSH (o) TEMREIHR BHLEH LT 54 EREHEIC-&, SHE
EEn T3 #e" WAL RER SN
HERBRHHOERRR
04
3. EWEAMESh TV ARVES S, EAERS FrELd TR R
et devyg, Mpfa L, RS LT 6y, I
ML, XidkEL2ithidzolvyy) 2EHLATVHIRE
4, EREEY AL TRL2LLW] LEDLERTWHRER, M EER 12 RRUET | EREBRY
HE S ~OEANED SN TVARVEES OF2 EMHORE (F &
HE® CTHEANBHLAT
WizLESD D b, REeikE
WHLLY L4k

THEOFENHOSHHRHEAR L THIBELEL (H: Yo VA MECT oA MI P v A, $ob ) AL T LRUY Y T b)Y
YA), TOREIE, ENHOEOC L SHROBSDTHL FREAL, VTROORBHREENLTL LU,

“WEOEMII BT SRESAFHAEOROBLEHTIBELVD (F: AT A RBEME AT AME AT A X VROEME LTEHT 5
&, YLEVEET o L BESHTSEBER) 21,

SRS AHEBML ) EHTED (1/10 K#0) BEE, FREHTICSVT, AHEBMICHSTSREL | AHEBNO 1/10 UITICHSTS
RIED 2 RIEL MBI L T3,

M EOE RN EMRE &5 B2, RERCERRMCNST2RED 1/2 RES LEMT 5, BOHFECERBISTSL T
BEE, RERORERE 0L CHET2RELERMMIRDIFNRE LTS, BRHESECBEIL, FRMIIZHT 5ERRA LN
RS,

“EmHoER LTV RVWES~OEROFELRETLBE, NEATNHOEHONELEETIBELE0L,

FEWFE LT, BIERBKICETNTEY TINRFNYICTh 2 HEIFERIEA 4 v ik, B
FICE TN ZHIERBA 4 Vv OEBOMEICBNTOERTA ¥ I 4 VicHEL =20
ARBEICR e EZTEY, X, W HEOZYEERT 7201, ERIRREZ Y
BORMBE L Lizga, L1 ToREE (BIGE) 40~120%. HHTREEE R E N
FE(RSD%)<22% @ HEHHEOHIPANIC A > T3 Z & 2 RT3 08N H 3 LHREL Tk
D ¥9,

£2 1 1RUEKL - 210887 HHBIE (Fmh) OERIIITICISHT % fdh~Hm- 2 S840 TR FE C o LOEE R OYHTE
@ H B

mHE
i VO {FTHEHE WAL
Ll
g g (%) (RSD%) (RSD%)
g'kg Xix g/l mg/kg XiE mg/L %

1 = 0.000001 = 0.001 = 0.0000001 | 40 ~ 120 <2 <22
2 0.000001 < ~ = 0.00001 0.001 < ~ = 0.01 0. 0000001 < ~ = 0.000001 60 ~ 120 < 22 < 22
3 0.00001 < ~ = 0.0001 0.01 < ~ =5 0.1 0.000001 < ~ = 0.00001 70 ~ 120 < 11 < 22
4 0.0001 < ~ 51 0.1 < ~ = 1000 0.00001 < ~ = 0.1 70 ~ 120 < 10 <15
5 1 < 1000 < 0.1 < 70 ~ 120 < 10 < 15
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[t SR 2 TR O B R 4 A4 v (ClO) O AR ER] @iz, NREHEFEO KA
ICHLESRIE A 4 v DIIFREE D, 0.3 ug/g. 0.6 ug/g LU 1.0ug/gicad XHic, Zh
ZN15ug/mL, 3.0ug/mL KU 5.0ug/mL OEEOHIGEENEA A4 VMR %Z 10mL 75
mL. &b oliiE#EREA 4 v IEE % EPA DN EETH % Method 300.1PDic X 3 4 +
vou=w 774 —DFEICHECTHIEL, #HEINZERERMED 0.3ug/gicHT 2
R O OTMEIGE L R RSD) 2R L % L7,

Z DREE, A-LIFRE: % v <Y ). A28 2o (i
CHhaME:  u7

- . > . -
B - . o v

YEWIHFERZE LN, WTNORNRKEMED L)L 4 TOHE
(FINER) 70~120%., HHTHERE(RSD)<10% @ HIEEA 72 L TH V. SNREMEET T
DEERRFUE 0.3ug/g DZYMELMHR I N & oo, HiEDIFZEE TH 72 EPA &N
£CH % Method 300.1 ICHEL 7= Wik id U CTH % L E 2 b, Fottikz w51 H
SCHR 45 KO8 51@9~10 0 S, BINICER L 72 DY REREF (2o, T BAX)
DI TR ER BB @0l oNT — 213, BEESHER S LZOFERTH
2LEZTENET,

7> T R E 2 B RIEK O R CRELER L 7= 1%, BEYNOKPELER TV, Z 03k

FIR DR FRIREE A 1ppm LA T I 7 2 F CHUK T3 1LE, 51Tk 45~51@-9~10
AT, GBMTTEMRL 72 DR (2o o, B, KAk ok tkimeaE ailEl
@CHERINT WD X ) ic, HIFREA 4 v 2 EBRRALUT(<03ug/g)icE ThET 2
T ERFEETH V. WMREMFOEBRAE AL ICH I X/ TMDI iz, HIEREA 4+
v @ ADIfETH % 0.029 mg/kg {A=H/H% F[E 3 -mg/kg fRE/H & 72 b | #ERIEK
DERNEE (R0 ERAEFE S e LT, HEERA 4+ v ot~k icBl+
BBV EELTE T,
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1) Comprehensive Disinfectants and Disinfection Byproducts Rules (Stage 1 and Stage 2):
Quick Reference Guide

JE3CHk © Stage 1 Disinfectants and Disinfection Byproducts Rule: A Quick Reference Guide
(epa.gov)

EPA 13, DS ASAIE~DOFELF X L2RE T 3 HERAAEKY (DBP) ~
D P~DRBEFS L, DREESREZ A LS 2 B, SiEEA B X OEEEIAE
B EZ LD TWnw3,

ZofT, BMAEBKYIOa v 2 I BT 2EOKICHFRIN2GREYEORE L RV
(MCL) %, TTHMs (Total Trihalomethanes) T 0.080 mg/ L. REMA 4+ v (Vv %> 7
Z v )T 0.010 mg/L, HEEMEA A v (CRRERZEE> 77 )T 1.0mg/L LEEX
nTtkh, X, HEAlomKE#E L ~V(MRDL) i, —#{Lifik< 08 mg/LTH 5 LiED
b Twnd,

2) Kim J M et al. (1999). Chlorine dioxide treatment of seafoods to reduce bacterial

loads. Journal of Food Science, 64:1089-1093.

JE 3k : Chlorine Dioxide Treatment of Seafoods to Reduce Bacterial Loads. JOURNAL OF
FOOD SCIENCE Volume 64, No. 6, 1999 oD

IHASCHRD Kim et al.,1999 2 ix, “ClO, WLEE X, ALE/KHIC THM %13 & A EER L 7%
W) LD b,

3) Scientific Opinion Risk for public health related to the presence of chlorate in food.
EFSA Panel on Contaminants in the Food Chain (CONTAM) EFSA Journal 2015;13(6);4135
JESCHK ¢ Risks for public health related to the presence of chlorate in food (wiley.com)

MINRE S 6 0EFEEZ ), BRMTFOERMBIEOFEICE#ET 2 ¢ F OffE~D ) =
27 23, EFSA o & ilSHIC 51T 327G RYE I3 % Y32 L (CONTAM »¥ 4 L) I X - CTFF
fifi & N7z, BT ORI O 1T, &SI TR O SN K O (5 o & 5 AR o iy
B LA L3RS H B, v MBI 23 VR AAHE L, EEBRIE~DIEMERZ D
ERAFEL L CRE SN, A 1 HiBEE (TDD &, @EERE D TDI0.3 ug/kg 1A
H (bw.) 225V —F -T727uxick b 3uglEhistE/ ke fkE (bw.) KHKEI Nz, A b
~EZ v voEMIT, HMEREOER AR L L CRE S Nz, SRR IC B 1)
L IERMEORBIZESEL b, AR (ARfD) 36 u g chlorate/kg b.w. 2% &
Hahz, FEMS X ORAHOERERTEIZ TDI 282 b o 72,

L2 L, 95th S—k v x4 rcii, [FLR] & THR] cirdcoFHE, [FoftioT
ED ] Tl o20fE T TDI #8272, 12MREIX. FFcREEZ3PRE0a vH
REZIEZFFOBRERMECBREING, AURBEOTIES X O 95th N—+k v X 4 VEIT,
TRCOERET ARD % Tll-THH, BRIk, BRMEXICE T 3 HECETICH
DL b, TRTORMEFRIKITHR LT 0.7 mg/kg DI 7n e KRB FEHEH (MRL) %
WHALCTH., At/ ENRELEET 2V X7 25/ BICIIZ 22 8RN TEB7ITTH B,
1 HIZEIREN S TRTORM L ARPK O RIEEIRE % 0.7 mg/kg EIRET 5 &, At
BIIEAH 5 ficamL ., TAR ] & ToR ] < BaHEfEcc. T2ofto/ N2 & THA
TH 95th *—k v X2 A LTARD 282 22 L ic %,

4) Chlorine Dioxide, Chlorite and Chlorate in Drinking-water; Background document for



development of WHO guidelines or Drinking-water Quality(WHO/FWC/WSH/16.49)
JECHik ¢ chlorine-dioxide-chlorite-chlorate-background-document.pdf (who.int)

WHO ., HHR#EA A+ viconwT, [HEREA A iz, REEREF V) v 25328
LR OMHIC X o TRET 2, ZLiEREE Ik, HRBIE L MIERBEORE X, 7
o R (R RRAEE & ok ol 7)) L ZBtERoEHE ICIkET 5, —H
AR ENZERBIEOEEZ T2 R 047y a vidhwi-o, HEMBEEE OH
L. EERE ORI (RHEEHEBEF N Y v 2h6) 234K (CRbERE»5) ok
ICHO X2 257k, | LT3,

X, WHO i, ZtiEFEiconwT, NHEED/KEIICHE - 7z ZBtER iz, BT 2
R LI kiciE T ang, 200, ZBUEEONA F I A4 VEHIEERE I L
TWwin\, BRI & RSO EEMN A F 74 Vlid, ZELERIC X 2BEW
ki Lo mEN R 2R ET 5| LT3

Zz T, HiEREME O WTiX, [7y b2V 2 REEHFERBRICE T 2 FO Mk
XU F1 Mo FFEERA ICB 32 1 H® 72 9 3 mg/kgbw @ NOAEL &, s X O
WAEENE % ERE L 72 100 DR 2REICES T, 0-0.03 mg/kgbw @ ADI % 5%5E L 72, |
ELTkEY, TOADIIF, COENECTRHAELTELR W LEZRLEELMRT VT 4
7 COWMFRFER I L DX EINTnwE & xBRTW 3,

X, HiFEBE D ADL IO W Tid, %O EIR{E 30 1 g/kg bw, A7z e F ik
60kg. HRIKSRIEBED 80%% H® 2 L WIHRE L. B X1 H 2L ko M 72 14
BEEHCDE E, WESTA P74 VEIF0.7mg/L (PUEFRA) LRI, LR
ZHEAlE LR L2856, BIEERIEOIEHEL B2 2 v[fEt0dH v, fREHEA 72
TEAWETHZ 2 LA, BUIARHBEAEARIHEEBL Ao Tl ab VD, ZofE#
A EEMHE L5,

. HEEERIC oW, BT v b O BRSNS 2 JERRE R B B F A At AR

(NTP, 2005) @ BMDL10 T& % 1.1 mg/kg/H. HHNEEM:Z R T 2 720 DREHK
10, 7—2X—=2DRMEEHFET 5720 OBIRE 10 1cHEo T, EHEBED ADI % 0
~0.01 mg/kg/HICEEE L7z, JECFA 3. (Bl 2 1F 3 O MHEEMRE TR L) 10 5D
AERE AR 2B IN L 2B 2 B8 TR L Twia by, PUER LA L Twav ADI o FfR
fili 11 u g/kg bw, HLRIF 7 b b DIKE 60 kg, BEIK2RIREE =D 80% (ARIK % 3 7
FBIHL TBED LIRE) 2592w RE. 3L 1T HBRZY 2L ok HIK2H
BEEAMVL L, 03mg/L (MEHALZEIE) & v FEICHEO(EEZREHT L
TE3ELTWVn3,

Zobc, RMEEREES ) v 2oEAICER T 2 ERBERELIT, KVERETH LT
ERERE N T 528 (Stanfordetal.), H#EAlE L COXRMERMEOFERH» 4L 24
FIEERAE T, TRESMFICKRE(KEL, ERBEREOEM I, 2 0EROPIEITKEL
RIFNE RS v, FEEFOER I, MM TEHRICZ LWKETIIRO N CcH 2 LF
AbLNTEY, 2oL RRUTCIE, EICESCEEABZ 2pEED K&k n
5. WHO &, fERDOEEIEHE 0.7mg/L ZHERF3 2 & o kamiciEL 7z, M. KR
feiie R TR e LT 2 &, EREEORMEAX B2 2 e H 0 | 15
HEZ W 7= C L ANEECTH 203, T B EELR B L R Tida b w0, 15
fEITEEMEE LT3,

5) DIRECTIVE(EC)2020/2184 OF THE EUROPEAN PARLIAMENT AND OF THE

3



COUNCIL of 16 December 2020 on the quality of water intended for human consumption
JRSCHik : http://data.europa.eu/eli/dir/2020/2184/0j

ARIHRD notes ICFH T, [Chlorate (&, MR, Fric Z(LIERZ BN 2 HESIE
BAROHEEZB L LIKOWEBIERINGE, Y7 A — 24l 0.70 mg/L 23EH X
NEH, mTORMERNRMGEE PHIFRAIZEEL CTEDONERNETH Y, WJRETHIUE, H
BT, AV REZHIEET b0 LT, [ AMDHEEXHIE LK
i Z i3 2 DI I B 8T A — X EDER/NE] @ Parametric value % 0.25 mg
JLICED T, | EwHidhizd 325, FEdoBHIcX v, —HLERI/KOMEIICHEH I
2EBICEWTOR, WHO O XF 2 —2{l 0.70 mg/l 235l L GEAI N TV S,
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B 6-1) Chlorine Dioxide Treatment of Seafoods to Reduce Bacterial Loads.
- JOURNAL OF FOOD SCIENCE Volume 64, No. 6, 1999
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