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FHoH 11,3-v7mnru~2r] (CAS No. 542-75-6) 12O\ T, KEEEZ W
TR 2 F20i U2, 55 5 IROWETICY 7= - Tk, BEEFHEICE S H
P ER DRI EFE N e S TR Y | BMKEE L, SR O ENERR (T v M) |
HEERABERAER (7> REO~ T R) | BiaalEilRE O, AR E F
EERFTT IR ST,

R R BR R 1, R (L2 R IEONAZE O E) | EMIRE. B
ENERE (7 v MR~ T R) | fialksEE (Fy b, v URAROT X) | 1@tEEE
(A4 X) | BHFEEAEBAMIE (Ty FER~TR) [ BB (v R) | BIH
(7> ) . BEFEE (T NEOUYEX) | Blawmt, e (v b)) HTh
a3

KHEFERBERNS, 1,3-V7uon 70 &5 X583, FICE FiER
W BB O b THE) | BEBE (BAT BRGEEAR) K ONMMR (i) 12580 b
7o BIHEEICAIT 2 EAEME, ARV CRIE & 72 2 st M OV itk
IERD LN o T, Ik, ABEAFERBRIZ OV TR, BOFEGICX 2RBRNE
Ji KA TWRWAS, Ty b E AW AL B2 L DR ENRERER ) HE -
Jiti s & ORI ERIT AW THEE L7 R, WAT < 88 T S A7z AR de A w3kl
O EREEREIL, RIBEHERBRORAEERELZ TR ARWEHE Lz, B MIE
FHHANZHOWT, 1,37 e aXrORMmAiE U7 BIUIER D A~
DETRTHTRIE o T,

T AMERBRIZI T, MEED T o~ b CHF I ARIE DR ABEEE ISR i, &
7o, WERED ~ v 2 CTHIGE SRR IE O 8 A S MM O bive, LavL, B
FAWTFITEREMEIC L DO LITB R TS 720 BIfEARRET D 2 & 1EH]
RRTHDHEZZOLNT,

FHRBRE RN D BEDT O B RME L 1,3- 7 rnru~r (Bl
WO IH) LEEE LT,

FRBR RO EEEREO O bi/MEIX, 7 v ERAWE 2 EREBMEEMEE N
IMERFE RO D 2 mglkg (KE/H Th 7228, 7 v b & W= 2 FERIEMETREME/ZE
INEDFERBRQ O MEFME &)Y 2.6 mg/kg RE/H TH VD | Z OZEIFHEREDIEWIZ X
HEEZLI, Ty MBI AMEEMEIT 2.6 mgkg KE/HNRY LEEZ T, LU
EOZEND, ZThERILE LT, Z284%% 100 TR L7z 0.025 mg/kg {KE/H % 7F
x—HERE (ADI) L#&EL,

Fo, 1,3-v7rnra XU OB OEGEICL 0 AT D RO H 5wtk
ZxF9 5 W RO 5 bR/IMEIL, A X & Az 2 B AR O 20 mg/kg
KE/HTHoT=2Z b, THAERILE LT, Z24%% 100 T L7 0.2 mg/kg (&
FEraESHRAHE (ARMD) ERELE,
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. FHE R RRROME
. A&
B d A

. BRSO —#24
& 1,3-vr7manraly
#e4, : 1,3-dichloropropene (ISO 44)

. b4

IUPAC
m4 s (E2-1,3-Y7rura~y
#4 : (E2)-1,3-dichloropropene

CAS (No.542-75-6)
M4 1,3-Y7unm-1-Frly
#4, : 1,3-dichloro-1-propene

R
CsHACl
. HFE
111.0
CICH,. _H  CICH, cl
o= T 0=
H Cl H H
E 1K Z -k

E-KI Z-1K=1/0.7~1.5
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7. HEMEFHER

(1) ZH&
faAR
A
REE
AL (ERE DTN . BA
VST S
7L I —VKGEAR S
FBERE 2k

(2) FH&
[ZiT
s
T
REE
AL (I L OFIR) . R
TR VR iR
F B ) — KSR
i Bl TE £

8. HRDEE

1,3-v/7rura~t, HESAFHICER SN ZBATHY . BAORESE
DRESIEHF L (A=, 7 R OKBEED I Vv—7) LbFEaET
HZ IR VEEFEEELETS EEZ LN TS, HATIE 1950 Fl2 9]0 B3R
BEkSi, BUEITZ Y - 7 I VAR SHEE IR STV D, 5EAMETIET

CJHE ST

: 104~105C

: 1.22 g/em? (23°C)

: 4,850 Pa (25°C)

IR TERS TR, R SR AN R
: 2.45 g/L (20°C)

: log Pow = 1.82 (20°C)

: fiEBEE

HES T

1 115C

: 1.23 g/lem? (24°C)

: 2,980 Pa (25°C)

R VBRI, R BRI R
: 2.52 g/L (20°C)

: log Pow = 2.1 (30°C)

;R

N7 A—ANT Y TETEEINLTWD,

AFIFEMARICIT, YL ENFE LT e R UIBNERINE TV,
#%lz, BEAFNIZARF AL REHICEE I L, BIfEm ook R UIEEEN

TR,

VIARC IZ K DB B AMELDTAT [ 7V —7 2A) 1T ENTWLIME, (B 8)
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I REHICEIABROBE

KL OREFR (D1, 2, 4 XO5B] 1%, 1,37 ruaXroaT
DRFEE UC THEHEL-b0 (LT M4C-1,3-v7mnraXr) o, ) | 13C
THEFRLZbo (LIF [18C-1,3-Y7nunrar] ), ) IN->DKFER
T2 TxaEKFE (deuterium) TEGRL7ZHD (LIT [Dg1,3- 7oy
EV D, ) AHWTER STz, FREBUTREIERE K OEIREE X, 2l 2372
WIB AT RE (EEHERE) D 1,3-Y 7 nn a0 E (mgkg Xix

nglg) R L7-EE L ORLE,
R 53 FRADIE TR S ORISR, BIE 1 ROV 2 1R &N TV 5,

1. TIEPEREHER
(1) FRMLRDENEER

UC-1,3-v7maru X i T, i) EeER s I S v,

AR OME K OFERIZONWTIER LITRESR TS,

(=M 18, 49, 55)

x1 HIWIBEFHEABROBERVER
PR - B LI | HeE s

105 mg/kg 1=, 25+ 1°C, W7, | S/L NEHEL y
30 HfEA > F2~— | CRE) G/H. I, J, #CO2 | 11.5H

98.8 mg/kg Wit 25+ 1°C WEAT, | HEW B
105 HEA v 2~N— | CRED G/H, 1, J, 14CO:2| 53.9H

(2) TIRPBEREHER

UC-1,3-7 muru~r a2 fnT, HEPERERER i S T,

HEXOWEE N OFERIZHOWVWTIEE 2 ITREN TV A,

F2 TEDHEABROBERVER

(=11 18, 49. 56)

AR AR

15

Fad BT Sy Y

R AR

FEAH U RITOIE 12 23T (R o
ALEE D LS 15 cm BT
MEIZ 10 em RERRICEE S 25
cm T 8.63 g {EAMLEE ALEH 14
H%IZTA S W BRI, I
RE(REAH I 161 H)~UXHE 1 414
|2 HIEER N

TV
CKIE)

1,3-Y 7 v ruay
M OYG/H D4, GIH

- %lﬂéﬂfo

(8) TIEWESER

1,3-V7uuruaXy (BHMRIZ1K=45.6%/53.4%) Z AT, WS RBR)

Sl ST,
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FEROWE K OFERICHOWVWTIEE S ITRENTWS, (] 18, 49, 57)

x3 ITHEEHABROMERUVER

ﬁtgitj:fﬁh 1,3'1\/\‘7 "y 70 = /\o:/ Kads Kadsoc
TV N GRIR) . ZK 0.52~1.51 35~91
O R R (5 ), iR
(& 50 K O 1 Cer i) EHE 0.86~1.66 46~136

Kads ;: Freundlich ®WE %%
Kads,, : HHIRFE G HRIZL DML L2 ERE

2. KeE)REER
(1) MK FEFER
UC-1,3-V 7 m 7 & VTR ERER N 20 S iz,
RER O E R OFERICHOWTIEER 4 IRENR TS, (B 18, 49, 58)

F4 MKIBRABOBMERVIER

AR I K QLRI P8 AT iR HEE 800
10°C. 28 HIH G/H 50.9 H
%7 6.5 mg/L., pH 5~9 5
(U BRI . BT 20°C., 22 HFH G/H 11.3 H
30°C., 7THM G/H 3.1 H

RN —RIETHHZ ENG, 1,3-P 7 a7 a0 D0 RMEERIZE UEE Tk E
INBHLDOEEZ LT,

(2) KepifusfEstER

14C-1,3-V 7 v a7 a X % DTRG0 R 28 55k S du7-,
FER OB L OFERICHOWVWTIIR B ITRIN TS, (18, 49, 59)

£5 KbPADEABROBERVIER

R e S B RO LI R | HEE
5 mg/L, pH 7(h U A tFEgEER), | LK | GH. J. v= Ui 5.7 H
25°C. 16 HREXxt& /7 s ° Bz s L X G/H. 1. J 5.8 H

a: JuiE 40 2B 5 E O KBS0 88%IZFHY,

3. TIERZHAR
1,37 unraXrEoirktgib e & Ul TR R i S vz,
AR OMEE K OFERICHOWVWTIEER 6 ITREN TS, (B 18, 49~51, 60~
62)
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=6 TEREHBOBMERUEER
e e o 55 SHERA
1,3-v7uoura~y
KR 1 (F3E)
0.3 mL/kg
M+ (=%
290 - — ZK - 1 R LA
/—'—»uu mg/L J(E‘Z% * ﬁﬁfé:%j:(}z;%) ~ >
BN 2 HUW
Z1K : 164 mg/L .
R Bk 1s6mgm | RIK: - SEEEGRS) E%;ﬁﬁ%wﬂ
27 g/L. KR+ - HE G
ZK 2 13 g/L
E{ZIS - 14 g/L /Elj*j%fj: * iﬁt’i@j:(ﬁﬂ/%ﬂl)
LK = (F-5E)
Mg (=)
300 L/ha —
2 i iRz (PN 7Kk - 1~3 H
U IR+ - S () Bk 1~15 1
400 L/ha SR A - AR
300 L/ha RS - HEEE (R A1)

as WIRLORER S 92% A 2,

4. {EY). REZFICETHRERUVERHR
(1) HEMHREEER
D LERRUVIESHAES
1C-1,3-V 7 nn 7 a2 & RH| 337 Liha (B0 B T 400 kg ai/ha)
OH & CHMER O TEICAE L, WHEREZICL X X (fhFE4 © Northrup-King
Grand Rapids) M NEHI>NAZE S (FE4 : Northrup-King Indian Summer
Hybrid) # & L C, M HERBRNFEM Sz, L& Ao ik, st
25 A2 2 B B OREFEDT O 7o UBHREUL . IZ O WA Z 5 TIIRERE 42 A%,
1EIEICHERE L7 L2 A CIERERE 57 Hi%, 2 BIEICHRE L2 L ¥ X CI3skfE 39
H. 52 H}X V75 H#ZIZHE STz,
TEMEHE O L Z AR NTEINAE D
EnTn5
LZ A KRNE D NVAZE D FORFERE S BERE I, 0.834~1.92 mg/kg (A H &
W) Tholz, 1,3-V 7 a7 oy KOSk HEEMTh 5 LA HY
G/H IZHERMETH D Z LD, ZNH OB 2 KARKERE LR, REShi-
FTREIX 2% TRR Kiifi Ch o7, REROREIZ A X /) — /L THIH LIz L 2 A,
38.9%TRR~65.9%TRR 1Tk L 7225, Ty 0 5 BRI 1EL 1% TRR LA

(CBIT D MIARBATREIREITER T TR

2 1,3-vr/unur7aXrof <A b~ PEICA CAIZEBIT AHER (B 9)
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TThol, ANROKELREE DR L EGDOET,
> RO GIH OFRRBIEE 1L, K TH 0.05 mgkg (3%TRR) IZE LRV &
Bz b, EOENOAEEOBFTHLAEMIL, 7 a~ 7T LNEOFEH D

Ak 1,3- 07 v 7 e

EARPER S T D | AEMIRERA 7y & LTI IAE N TV D B b,

18, 49. 63)

=7

TELBEOLEIARTIESINAESICEIT HRZBERSGERE

o THLER | B B TR B i BETR FE (mg/kg)
H%(H) (H) AEREICHT HIRE | EEICT HIRE

ZONAZE D 42 42 1.92 28.5

L& 21 57 57 1.80 18.8

LA A2 64 39 1.32 17.6

L& 23 77 52 0.51 7.9

L& A4 100 75 0.34 6.2
@ 0y

UC-1,3-V 7 v 7 a2 285 337 Liha (A 2hAk 4y E#U55 TF) 400 kg ai/ha)
O & CREFERTO THEEICAAEE U, ALBE% (1 FIE#E) | 25 A (2 [ H #5FE)
F ¥ 35 H#% (3l HEERE) 127207 (5hFE4 : Northrup-King 1346) A #&fE L
T, AEAEEBR N 32 0E Stz AREkE LT 1 a B ICHERE L7272V 3 136 57
A%, 3[E HICHERE L7272V 31346 FE 35 AL ICHARE S BRI S du, 2 [ H I
FE L7272V 3B FE 122 HRRIZFEROE - OB ERIS v,

TR O 72NN DR BN RRIRE IR 8 IT RSN TV D,

RN RRE R ORI U AR 1, THEALER 57 H£ T 7.75 mg/kg, THEEAL
B 70 H# T 2.84 mg/kg TH Y | BIFH D DFBO vz, TEELVE - X
B CITRIFRE DI T REIR FE S ZR D DT, HARE R O « PiREHZ
WCKRGIRE 21T\, RNy (1,3-P 7 no 7 a0 LOMREY G/H 135
ENDAEEMERH D) DR E =2, 3%TRR Kiwi Th -7, FIERIZ, 750
S HEEEMER AR S, 0.3%TRR Riii THh o712, FEHD 5.6 mgkg
(FEEEYZD) ORERSGEIL. IBE I 18%TRR, # > /37 B 4512
34%TRR 23554 L T =, (SR 18, 49, 64)
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&8 TEAMEBEBEOFLVTICHITHHREBEMSRERE

St THEALEL | BRFERR H K TR R O RE TR FE (mg/kg)

" H%(R) (R) FEERICT DR | T D
<féygﬁ§§$> 57 57 7.75 36.3
(féyziﬁgg) 70 35 2.84 15.2
(2[f%i%$§) 147 122 5.18 5.6
f;k;%ﬁ%igﬁ 147 122 5.37 5.8
® TAZL

FEFEFTO TEEIZ BT, AT LEOF LD 15 ecm B2 MHIIZ 10 em [H
fEC, 14C-1,3-Y 7 nu7n X585 8.63 g% 25 cm DIEE T 12 M PTICEALL
HL, A 14 HZRICTA I (SFEA AR 2882 0, AR Ik
ST, B A BROWZJEP DTS GERBRIX) (TIFFFER A L Sz, R
BHIMEAT T 159 HZICERE S 7z,

THEEAERZ O T A SWITHE T SRR S BEIRE IR 9 ITRS N TV D,

TASWEEEAIC 5T TR RRIRE 2 JIE L 7R, £ DIREIE 0.21~0.53
mg/kg OHEIFH TH - 70, FOEOHEGT AR IZELE L v IRV Em 2R Lz, &
7o, HEtsn=vafh, vro—x ZURTE T BEOEKEOETIZ
HHRED BV SAHZNRED L2 Enb, 1,3-YV7na 7 aX0d, TAIWNH
THEZ OROGZRE T, R ICIRAER D EE 2 b, (B 18,

49, 65)

&9 TELEROTASIWVIIHEITHHRZABEMESTRER

E (mg/kg)

PRI &

ARERX O 21T | BRBRX O 2 AH1T

BRI BRE) AR N NMENHR 10em | MZLED 5K 20 cm

(22 38k (A AL ER) Bt 7- FERBR X Bt 7- FERBR X

(AR A AL ER) (AR A AL ER)
L 0.28 0.31 0.41
HE LN 0.27 0.28 0.36
HT LA MA 0.21 0.28 0.36
LAY Z e 0.36 0.29 0.47
W2 0.53 — —
AL 0.31 0.30 0.33

—HEENT
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(2) P ERBHRER

B3, RFE, KEEZHAV, 1L,3-Y 7 una X aXr Bt e & Ui EmiE
B IhE < iz,

FERIIBHE 3 IREN TV S,

WTFNOEMIZBNTYH 1,3-V 7 mn X ORBMEITEERARE TH -
7. (M 16, 18, 21, 22, 30, 31, 43, 44, 49~52, 66~224)

5. EBERNBIREHER
(1) vk
@ m®ix
a. MPBEEHTE
Fischer 7 > & (—#flf 3~6 L) & BC-1,3- 7 unr Xy (BHRIZE
=1.0/1.3) @ =2 — VU HBREIE T~ A 7 v B T Al U T FERERRIR (BRI Z-K
=1.0/1.1) O =— BT % 25 mg/kg NE CHERE D& G L, &51% 1
(272 o TRIFFAIZ MR 2 B EL L T SRR o i HF iR EEHERS I SV TRET S 1
776
SMENRE AT A — X FE 10 ITREN TV D,
WTNOREGEEIZIHB T, MHREITEG% 10 2UUNIZ Trax (L,
H4% 40 57 ANIZ Cimax D 10 3D 1 ARGHITIK T L7z, 7RO a2 — MRS &
LT, v 7l e fbikD 1,3-YV7naFaroffhiEE iz -8 1L T
E Ly WA ERHER SN, ZkE BRE Dl TIL, FHADIMm P
BiX ZEE0 b —B L TENr-o T,
52, Al & FABEOE G %217 5727 v NOFFRICHZE 7 7 A4 " —l7 0 —
T a M OIA AL, NI FRENE =X — STz, EORER, 18C-1,3-V 7 1
2 7a O Ty (af8) 1%4.7 5, Tie BFH) 124355, ~A 7 a7l
U7 FEREFRAK D Ty (a#8) 12 6.1 55, Tie (BAH) (X290 Th o7, (4 18,
49, 225)

® 10 EVBEFHNS A -4

o A 1BC-1,3-Y7nuFaly FERRIR(~ A 7 v h 7 Al)
&5 & 25 mg/kg KE 25 mg/kg KE
LR ZHE EHE ZHE EHE
Tmax(min) 10 10 5 3
Crmax(ug/L) 78 279 127 286
Tus(min) o FH 3.1 3.5 3.7 2.8
B #H 40 32 37 27
AUC(min- pg/L) 1,070 3,740 1,340 4,280
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b. WRINE

PetEER (5. (1) @] 28T DR, R, 77— VPR, Mk O — 7 =3
HHSREDEFH NG, RO % 48 FEMIZI T A ERARIERIT, D7ad L
A 5T 79.8%., MIEHREGT95.9%LFHEN-, (IR 18, 49)

Q@ o

Fischer 7 » & (MERESS 5 PL) I ZIEAERRRIA 4 5 me/kg (AH/H T 14 H A G #%
A%, UC-1,3- V7 nnray (BHKIZ16=43.0%/53.3%) % 5 mglkg /&
HCHERR DL LT, (KN makERgs £ S i,

T B e M O T OFR BB REIR EE 1T R 11 ISR &N TV 5,

B 5 48 i1 Ol K OS2 88 HUR RBIR BRI < L AR I3ERE THaRL L |
SERE & b R E R OWERE TR o 72 (BTE :1.07~1.41 pgl/g. BERE: 0.78~1.15 pglg) .
(ZM 18, 49, 226)

F 11 FERSJRVBEBHORERNERE (Ug/-)

el P 5. 48 WEfE 14

o AE (1.41), BERE0.78), F2JE(0.41). ML (0.39). iFh(0.37).
D i(0.30), Bigi(0.26), 1fifk(0.24)

i fEEE(1.15), /i 'H (1.07). JiE(0.33). JFEL(0.30), AT (0.29).
Di(0.24), 1 i%(0.20), BHE(0.17), FZJE(0.15)

Q K

a. KBE-1
PR [5. (1) @a. ] ICB1T 28 5% 24 KR OJR L O# A2k LT, R
HIEE - RN E S iz,
PR O O EENRFHWITE 12 IR SN TV D,
PRANCEIT 2 EERBDIID (A7 — I EBBEAEE) T, 13nREY E
(D DANLKRF T NE) B Sivic, BRI, RO HHEL OFEEDT-
DB B ORI S e o 7,
1,3-Y7uaraXro7y MRNIZEIT 2 FEMRERE I, 2 V2T 448
BERT, ZOAVEREF Y RRPAERR S IURD D PRI S A REE, 1Z0 213 <
OPDREEFET, COz & LTS Bt S aRREE L ZE2 b, (BR
18, 49, 226)

3 R - BEAR 2 LV PR ERIED Z 2 A — 2Ly (LLTFRIC, ) .
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x12 REUVEHRODEZRKBY (WTAR)

e 571 w5 & PR R R
7S D(22.7). E(6.0)

s # ND
R 5 mg/kg (K i s D(14.3), E(4.3)

E ND
i z EngE@m
PRREH 5 mg/kg IR/ N i IS D(25.5), E(6.7)

E ND

ND : i &
b. {{#-2

PrittidBr [5. (1)@b. ] 12810 2 #6514 48 BEMOIR R OFEA B & LT, R
WWIRE « EERBRNFM S 7=, F£72, Fischer 7 v b (ff 2 PL) (2 Dy-1,3-
Yrmnsasr k50 mglkg RECHER ARG L, 5% 9 RSB 5%
M OFEREIZ BRI L T, SO S 672 5 T,

PR M OFER O FEEAGHY LR 13 1S TWV 5,

RHICHET 2 FERHMWIL D T, EFNCLEOREY E. 2,3-DMC KO
3,3-DMC 2 e tH & 4172, 50 mg/kg KT GO T ClE 5%TAR %48 2 2
W3t S e o e,

FERF D 14COg MR, 1985 4FICSEfE Sz A E TORBE RN L, 1
mg/kg K 5 HET 17.6%TAR, 50 mg/kg (K FE# 55T 15.1%TAR Th -7,

1,3-v7unr7aXrnT y MENIZEIT 5 FEMRERREIX V2 T4 406
KO} 3-7 aa ok xa Z oAb THY v A F—RREE LT 1,3- /e
o0 7a X XE T NVETF AR ERO TR AR E Z bz, (B0 18, 49,
227)

& 13 REUVEROTERKBY WTAR)

55 v Rt

7 D(5.6/22.0)2, 3,3-DMC(8.8). E(8.1). 2,3-DMC(1.6).
1 mg/kg A& R R E M) 2(10.4)

ﬁ _

. D(13.9/30.32, JRH D), E+RFENRHD(7.0),

50 mghkg (A | R | o 5 Dic(4.2). 2.3 DMC(0.6). KFERHER A b (5.2)
—HESAT
a s BHRIZ1E

b:1,3-vr7uuruXro 37 aulkoR bl e 7 oAb AR LR B 2D
ni-,
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@ HEitt
a. HEit-1
Fischer 7 v b+ (MEMEA 2 PC) 1C UC-1,3-V 7 uu s aXy (BRIZK
=43.0%/53.3%) % 5 mg/kg (AE CHEIRE AL L, XX Fischer 7 v (MK
4% 5 JU) (ZFEAERRIA % 5 mg/kg (AHE/H T 14 A BIRER Q#5412 14C-1,3- 7
nu 7 u~r% 5 mgke (RE CHEIRR &S LT, HJetaBrgs e S hi-,
PR, B R OWERURHRE SRR 14 IR STV D
HEREN TSN TS, 5% 48 FFH TR B RIXIZITZEARITR, EEW
MR BRI S v, B RPIC RS =, 1,8 /7131?1713/\/0)7/%@ B
T D HEI TR T, RERS AN e 5% 24 BRI CHEM ST, &G 5IE K OMERE

WX BEITRO N0 T-, (=M 18, 49, 226)
F14 R, ERUMERFHE#HE (%TAR)
5515 HA[al#% SAE#RE A
B & 5 mg/kg K& 5 mg/kg K&/ H
PRI Jii2 i3 Ik i
7 53.2 60.3 61.4 63.5
B H-1% -
24 H5RH 3 5.5 5.2 3.5 3.8
ME&.(14CO2) 23.7 31.6 25.2 25.0
IR 53.9 61.4 62.4 64.7
3 6.3 5.8 4.5 4.8
B H-1% —
48 B ﬂ?éﬂ(\l‘*COz) 24.9 32.5 26.5 26.3
A — Ve 0.5 0.6 1.3 1.0
FHAR M OV — T A 5.7 4.3
S TF—x7 L
b. HEit-2

Fischer 7 v b (FE3JC) 12 4C-1,3-V 7 uuruXy (FRZ1K=48%/52%)
Z 1 X% 50 mg/kg R CHRRE O BE LT, et i,

PRI O PEIER I F 15 IR S TV D,

e 5-1% 48 RFfH] THY 60%TAR 23R I HEME S 41, FE P13 9% TAR LR T
bHotz, (W18, 49, 227)

& 15 REUOEPH#HE (GTAR)

AR FR £
&h & 1 mg/kg (K8 | 50 mg/kg AH | 1 mg/kg (AHE | 50 mg/kg (K&
e 5.1% 12 FEfH] 52.7 55.4 6 -
e 5.1% 24 Wi 55.3 59.5 ' '
B 5-1% 48 IR§fH] 56.5 60.4 9.0 4.3
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(2) THR
@ m®Ux
PR (5. (2)Q] ICB T 2 RFHHEEN D, 1,8-Y 7 nurFa X ofkn
P 5-1% 48 FEMIC I 1T D RNIRIEEIL, 100 mg/kg REOHEE G Th7e &b
55.6% EHEE S NTo, (ZH18, 49, 227)

@ HK#

PetaER (5. (2)B)] I2BT B 5% 48 FE DR L 2B & LT, U
WIRE « & &R FEIE S 7z,

PR O O EEMREHWITE 16 ITREN TV D,

RANZE T 2 EEMRFHWIT D TN EOREHY E LT 2,3-DMC 23 H
SN, REOTr 77 A NVET7 v FERBRTH Y, EELFEDHZFRD
STz, MR O 14CO MBI, 1985 4F12 30 < 2u7= [R]H B C OB s
5. 1 mg/kg REHREGRET 14.4%TAR. 100 mg/kg AEEG# T 13.7%TAR T
bol-, (ZH 18, 49, 227)

K16 REVCEFOEENRHY (WTAR)
Bh & a¥as (A iLZ
g | POAB4 EXRFERHINEG.S), 2,3DMOR.1),
R [ A A 2(14.2)
2 —

. D(3.4/13.7)2, E+ARFEE(#H(3.6). 3,3'DMC(0.7)\
100 mefkg (K& | IRHHE | o o MCO0.5). FIFA I H (14.9)

1 mg/kg K

—HlEENnT

a . FHEIZK

b:1,3-V7uanraXro 37 aaiKobiioa 7 AL S AR LIREREm E B 2 S
iz,

Q@ Bt
B6C3F;~ 7 A (3 PL) (2 14C-1,3-v7 nu Xy (BRI Z1K=48%/52%)
% 1 1% 100 mg/kg (R E CHERE 05 L <. PGB i S iz,
PR M O PEIERITIH 1T IORS TV D,
B h5-4% 48 FF[H T 55.5%TAR UL EASRHIZHEE S 4, PRI 15.1%TAR
UTTholz, (M 18, 49, 227)
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& 17 REUOERH#HE (GTAR)

ok 7 £
BB 1 mg/kg /AHE | 100 mg/kg /A | 1 mg/kg {KE | 100 mg/kg {AHE
B5-%% 12 H§H 57.7 47.8
Ve bt 24 W5 63.2 545 13.4 10.0
B 5% 48 WElH 64.0 55.5 15.1 10.7

(3) TARFIMEDHRETHER
1L,3-vr7ua7aXrofR#moatih bREFREEE L TR ¥ bR
(DCPO) DARIEE I NT=Z Enb, TR % AL OMETRBR D FhE S 1
776

In vivoikB & L C, Fischer 7 v F X T*B6C3F;~ v A (£ 3~4 L) |Z 1,3-
Yrru7ua~Nrg 100 mgkg RE CTHERE OG- L, XL B6C3F, v 7 A KT
Swiss ¥ 7 A (£ 2~4 L) 12 1,3-Y 7 v 7 r~% 100 % L < 1% 700 mg/kg
(RE CHEEENES L C g o 1,3-Y 7 v e 7 a0 K INDCPO O,
R K OV AUC fEHIE STz, £72. invitroi®Br & L C., Fischer 7 v b &
U B6C3F; ~ 7 2 DI K OO R E 2% — R DCPO (FIH#1EEE 300 ng/g)
ERINL, 37CTHRE 10 A > 2 — F L CEREINHE Sz,

In vivoilBRIZEB 175 1,3-v 7 mr 7a X KON DCPO @ AUC fEiF# 18 12,
1n vitro FRERIZIS 1T D MR M OFgiAs € ¥k — FH @ DCPO O3 # 19 12
RINTWD,

In vivoiRBRClE, ~ 7 A& HW I EREN#E 53R Bk 100 & O 700 mg/kg (A
BeHREA KT 5 & DCPO @ AUCHIZ 715 L D IZD T KREL, =ARF UL
BRI DHIE & & HIT 700 mg/kg KE K G-HETid DCPO D4y iR A3 88 Fn L €
WHZEWRBENT, L, 1,3-Y 7 rrFur% 100 mgkg KE TR A
BE5 LTy A~ T A0/ TIX DCPO 13 HRALL T Th - 7=,

In vitro? IR TIX, i+ o DCPO OHNE T v MR~ T ZDWTFHIZE
WTHMmRH TR, 1.04~242 53 TH Y | HiEFET R — O 10 EHERIKRICE
W H T 3 R Th o7z, 100 [EATFRIE TIE 23 10 f5IZIER L
7o (9.45~15.743) . 100 5 BRIK 2 A0 L7256 O (16.5~20.6 43) 1%
TR O (19.5~21.8 43) & RIZEIZIE <. DCPO DM R I HEST
TDHZENTRBE NI, RIEEROE T, RN ZK & i L TR 30%HE 0

(M 13, 14, 18, 49, 227)

ST,
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& 18

1,3->4 00 7axX> KU DCPO M AUC fE (min - pg/g)

. Bh | 1,3 ey DCPO
W RO ww | 2k Bk 71k Bk
Fischer 7 > | 100 mg/kg /K& | #&H 0.74 4.5 ND ND
B6C3F1~ 7 A | 100 mg/kg {KHE | QO ND 0.92 ND ND
B6C3F:i~ 7 A | 100 mg/kg K& | IEIHEN 44.3 181 0.42 0.43
B6C3F1~ 7 % | 700 mg/kg A& | MEFEHN 3,970 5,710 85.4 26.8
Swiss ¥ 7 A | 700 mg/kg (A& | MEFEHN 2,910 4,620 33.0 15.8
ND : fHFRESR (0.29 pglg) LAT

& 19 MRRVRREAEDR— O DCPO DFEHE (min)

&) ok DCPO Z{& DCPO E-&
JIlIR73 1.37 1.04
Fischer | Fli& 10 &4 2.56 1.80
7 vk A 100 {5 AR 15.7 12.4
JHfig 100 5 AR InEVCE ) 18.6 20.6
JIlIR73 2.42 2.14
B6C3F: | [T 10 {54 IR 1.89 1.04
~ A A 100 {5 AR 15.6 9.45
JHig 100 5 AR InELCE ) 16.5 19.8
FETETIR 19.5 21.8

(4) BRAKXLBICE T 53MBERNEEFER (v k)

Fischer 7 v b (—## 3~6 L) |2 1,3- 7 nuraXUEK (BHEIZK
=42.8%/49.3%. ZEALAIZ & E72\N) & 30, 90, 300 XX 900 ppm DR T 3
RFHIR AT < #2 (BEERIE< 88) LT, B RNEhRERER S JhE S uie, MR ERER
IZIE TG HIX < BT 2 BRflIfR £ C 1 Wefil T & idThbiuiz, F72. 90 X
1% 150 ppm O T, BEL FTOREIE < T UIAIBIZ BE5GE & M AGE
BT Ty bADIXLKBRITE D . BEALD D ORI ENHE ST,

M SR BRE 2R T A —H 133 20 IR EN TV D,

A EEIEZ, 30 X 90 ppm (X< FEH TIXIX< & 1 FefIZ O MK B EURFIZ E
FARERIZE LT, 300 ppm (< &THETITEFIREEREEIZ 2~3 R 22 L,
900 ppm (F < FAETIHIX < FE S FERRICB W THEFRIRREBICE L2202~ 72, 300
ppm PL N < BREIC I T D HARA~ D SAF L0 T o 7223 T RAE O - X
B BIEEIC)H 1D ST 30~40 5 Th o7, BAROMPEEN ZKL 0 & —&
LCEmhnroi,

BALD & ORI EDOPNE OFER, FEXGE TIX 16% (90 ppm) ~11% (150
ppm) . FEIAUE TiX 50% (90 ppm) ~48% (150 ppm) DOWLILAFED Bz,
Lo T, 7y MIRARKE SN 1,37 ra a0, #50%08F &
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LTHfimbliIish s B2 BT,

(ZH8 18, 49, 228)

F20 mMPRVBEFH/NTA—4

< BRIRE 30 ppm 90 ppm 300 ppm 900 ppm
BAE(K 72tk | Btk | 2zt | Btk | 266 | Btk | 26 | BK
e T i T s
0.085 | 0.12 | 0.20 | 0.26 | 0.89 | 1.87 | #ikEEICEET
(ug/mL)
Tun(enin) a A 3.0 3.0 4.6 40
B +H X BIREEIZ) D 53 30~40

" 10=3 ORBRKN &> =%, Hia AT 2S AT AR /2 BB TR S Ch 0 . KEMOBIHIC K& 21T 5
DENRNT LD, FHlRTRE L B 2 bz,

6. [MEHHERF

(1) SHEHEERER BOKRsE)
1,3-v7ruraXURE (WTFRSEERAIE L TR AL REMEA)
D7 v M RAWEAEREERER (RO&s) 233 S iz,
(B 18, 49, 229~231)

FERIIFE 21 IR EIN TN D,
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#21 2HSsUHHEBRERE (BOkS. [REK)
BtE LDso(mg/kg 1A )

- S
FER - PR i i RERSNIIER
#5545 : 100, 500, 1,000 mg/kg {AHE
100 mg/kg ARELL TR
Fischer 7 » b a 500 mg/kg IRE LI CrER ., IR EASH. JiEIR.
fHERESS 5 DT MR, BEE X ATREEE OB, PR R, H
(BRI 215 300 224 | &, B, BNOKENEY. EBNDK
=44.9%/52.6%) FRMEN W) K Ok . B RN 1 B oo 8E5E
(B 229) MERRHES R . B RED RN QN H K OE
BE DY 25 (2R FLIMETR SR I O 1501v)
HERE - 500 mg/kg RELL_ECTHETf
#eh5& : 300, 2,000 mg/kg KHE
SD 5 o | b 300 mg/kg RELL L THHE, FREEHIET,
i 3 T THRIGRE 5 45 ~1 BRI #) K ORI Lk
(BHAKI 248 500 fe

2,000 mg/kg RE TR ER D, AR PHEH,
muﬁc(&ﬁ 5~30 /01%). BN, MR E K
[ONiTivNiEi=

=44.6%/52.5%)
(17 230)

2,000 mg/kg (AR H THET
5.5 : 300, 2,000 mg/kg {AE

300 mg/kg (KELL ETHOEHENHHT, BIE
EEVE T, TR, FERRE . REgR . E

SD 7w |k be B, ARIRAR T, BEEARR, #iEGES 10 4
I 3 PC ~1 H1%). AiE R E /R IERR 2R
(BRI 2K 500 | MREAEIERAE, B AEIRIR A, &I KR
=47.7%/47.6%) EAbRE R K& O 7K
(&0 231) 2,000 mg/kg {RHE CHEEE, Y-IR. JRiE., R,
i B (5% 5[ P ~ 4 BERT%) . 8 e aE Kk i
KRZEAL B OV i £
300 mg/kg RELL ETHLH]

a s T T —
b AT A Y —
o BESERRIEIC X 2 FFMm

(2) —HSEIEAER

FZy b ?UA, UBFRPENE Y b a2 AT — R S i S v 7z,
FERITR 22 IR ESNTWVD, (18, 49, 232)
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=22 —HREIBARREE
o | BEFR [ e
SKEROME | B iﬁ/?‘ (mefke (57 ‘E‘fnj‘/‘l‘; fog (Hf’ﬂf’;f% e 8. 0
() | S merss
100 mg/kg KE
0. 3. 10. 30. kT r—2
ddy 100. 300, VU OVH R E
—wz | B3 600 30 100 gy
(#&1) 1,000 mg/kg &
BT T
- 30 mg/kg AE LA
— R RE T —3 v
(Irwin 1) VAN =B
0. 1.0, 3.0. EE) K NH A X
ddy 10. 30, 100, KT
7L
o ~mn | S 300 10 30 100 mg/kg (A
I GIIRR) BEFETHIREK
o VR E 80
o 300 mg/kg K&
# TAFIFEE
N 300mg/kg {KE T
PR P i
ﬁg g'ﬁ jderX e 8 100 300 | MENREERAS 1.6 65
WZHE
(kiR Vglita: 8 300 - R L
— ve 0. 30. 100, T L
GRS | o % 1t 8 300 300 — S
|
. GEH) 300 mg/kg {AE
ERES. - 1t 8 100 300 T 13, sRE AR
RS A T |
By
14 8 25 B jd;; i 8 300 - wReL
I 10 mg/kg KELL
W b TR AR
?)% RO | BAAE |0, 3,10, 30 . 0 g{gj}@gﬁoww
4 ann > =+ H LA [H
o ThERer | UV F F# RN 30 me/kg (KT
o I AR T8 R M
B LA EaE N
. i 106~10+ AV
H fi H Wistar ) o
o R 5k 1 4 mol/L 10" mol/L —
" (in vitro)
% Hartley 106~10+ BT L
| HEER | ATy | K4 mol/L 10 mol/L —
& k (in vitro)




% &5% = A = = =
SKEROME | B iﬁ/?‘ (mefke (57 ‘E‘fnj‘/'l‘; fog (f’f?j% e Lo
(i) | N8 &g
i 0. 30. 100, 100me/kg i HLEL
1t 7K ddy ; b CHG & a1k RE
s R f#: 8 300 30 100 o
%’E 'iné He ~ ]7 X ((X ) @ )_L@
% weH
Wist 106~104 T L
B A SoML | M4 | molL | 107 moliL -
7 (in vitro)
NS J Eﬁﬂf
F L . 0. 30. 100.| 300 - wRa L
il R BR Wistar % 6 300
it [ ke | 7 b ) 200 R
(APTT 1) "
Wistar 0. 30, 100, S
4% ChE SO | e 300 300 —
7 ()

) LEAIE LT RF ACREMEIMOIFES b, i,
RN 5- Tl 5% 7V 21— A KESHE . 1n vitro iR TIIAEBEHK B W BT,
— RAMERBEITRE SR -T2,

7. BRMEMHEER

(1) 90 AMERESERR (Sy ) @

ARG TlEa—l, &

SD 7 v & (—HEMERESS 15 I8) Z2 H W 7zssifiliet n b Dss (ZEfbfl s LT
TARF AE KRG EA)
] 12K 5 90 H S MEEMERER DS i S vz,

100 mg/kg IR/ H R GHEOMET, Bl OME T & O ERAD AR RN
SIVTZH, MR AL RO M O BRI (S IV T B 2 SR 1358

ORI T,

: 0. 5. 25, 50 XN 100 mg/kg (KE/H, B4 a—>

AFRBRIC BT, 25 mglkg REE/ H LL_E35e 55 O MERE T Al B KGR O R~ L Bz
TER M O TTHEDS GRS LT Z & D HEEME R (IMERE & & 5 me/kg (KH/H

ThdLEALNI,

(2) 90 AMERESERR (Sv ) @

(=88 18, 50, 233)

Fischer 7 v ~ (—H#EHEMES 10 [T) ZHWe~A 7 vl 72 VRER G [JR

K (ERIZK=45.1%/50.7%. ZEALHIE L ToRIF AL REMER)

: 0. 5,

15, 50 & O* 100 mg/kg KHE/H ] 12Xk % 90 H B AMEFMERER S e S 7=,
AR T, 15 mg/kg (RE/ B DL BB G5-8EOEHE TR B RO AL TTE &

QLB RS, RTINS (15 mg/kg RE/H & 5HE TG 84 H
PIFE, 50 & OY 100 mg/kg IKE/ H & HGRE TR G- 21 BLKE) 23, 5 mg/kg K/ H
UL E#GREOETRER MG (5 LT 15 mg/kg KE/H £ 58 TH G- 49 A LA

s REEEEZEEELVD CITRL, ) .
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K. 50 &N 100 mg/kg A/ A GRETHRE 7T AL N@BoO b2 &b,
M VE B I 5 me/kg A/ H R M 5 me/kg (AAE/H THDH EEZ LN,
(=P 18, 49, 234)

(3) 0 HEHEAGSEHRE (v9R) D
ICR v 7 % (—HEMEIES 15 V0) 2 Wm0 G [ (ZE/RF L L

TERF ARG EA)

— ]

: 0. 10, 50, 100 M T* 200 mg/kg {AE/H .
2% 90 H [ A TR MR 23 56l S 472,

Wi =

%&g‘ﬁfnm&)%ﬂﬁ_ﬁil\i)ﬁ% idjf‘% 23 uTéZFL“Cl/\
AFABRIZEBWT, 50 mg/kg {ZIKE/EUL%@%i@ﬁWETEﬁ%'@ﬁMﬁL\ AiTE

DV LGB E RO b7 2 LG, BRI TMERE S & 10 me/kg (KH/
HThs &AM, (18, 50, 235)

& 23 90 BEEZME

MR (YOR) OTROHoN-FUEHRR

B h5RE

i3

i

200 mg/kg A E/H

+ st D HE ML 2 £ O RGIEE 1

Bk

+ Pt o B B M O b B 8 L D
- PRI E A, HE K& ORI E

LN
-+ it D HERPE S 2 £ O REIEE 1
Bk
* T PER DR K O H i 2 £ 5 T
st
100 mg/kg (KE/H | - ffcr EE, LB RS RO | - IR
LIk HAELEM * AT OB TR A I TRk
AR UIEDN - FFOMR BRIt 58
* HFRER ORI M O i A D BT |+ R SRR

Mzt

* O IR AR @ I K
- FFORRRER e (o R

50 mg/kg (A H/H - BTE O LTLHE L VR B2 | - BilE O bTiE K OV Rz
L E TE A% TE A%
- PEREOREAT R Ak
10 mg/kg (AE/H | BMEATRZ2 L %Fﬁﬁ L
51100 mg/kg KT/ H #GEE CIIMRHANAEZIT RV, mERE L E2 bz,

(4) 90 BEEEAMEEMEHAR (YTHR) @

B6C3Fi~7 A (—
K1 ZK=45.1%/50.T%. %

REMERESS 10 I8) 2 W~ A 7 vl 7 UWiReR LRk (B
LAl LT A REIEA)

: 0, 15, 50,

100 XN 175 mg/kg (RKE/H ] #5112 X 5 90 H i ArEEMEs B e S i,

ARFRERIZEB VT, 50 mg/kg IR/ H DL B 58 o Ml SRR s (7 : 50
mg/kg RE/ AL L& GHETHR G- 6 HLARE, #f : 50 mg/kg (AH/ A &G TH G
13 H LK, 100 mg/kg RE/H UL ERGHE TG 6 AL @O 62 &
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O, MEMEIIMELS S 15 mgkg KHE/HTH DL EEX BV,

236)

(5) 2AMBERAUEHERER (4 X)
@ FiEHAR
E— 27 LR (E1PS, HE2P0) 2 AW X A0 UXENEEES RIE

(BRI Z18=44.4%/49.7%., ZEALAIE L TZRF AL RTHER)

(M8 18, 49,

: 20, 30,

40 } ¥ 60 mglkg R/ H ] 1T X DREAFE, & 5RO G- B itak B s 2 b
[7.(5)@] DTk

STz, ¥, ARBRIT 2 AFEE SV EEERE (1 X)

Bré L CEmI N,
TR IS T AIEMHREBLER 332 24 I RSN TW A,
20 mg/kg (KEHE L 7B SREORETE S BICIEH23380 b=, [HBh

WICIRIAET S AR B EHEEG L CHIE 23 /L LR -T2 L s, HEE

5% ORI FRE B I 2o &l L7,
KRBT, 1,3-0 7 mrrar% 40 mgke (KFE/HL Lo HETHRE

T 25 L EEHH D DIEMZF8D Hivizny, 30 mg/kg (KHE/H &5 Tl A &5

THEMEDFRO bivlz, (P23, 49, 237)
=24 FRARICH T SHIEMFEIFRHT
& HED D HE@
5. k5 5 & B b5
% | %58 | (mgkg D[F;uﬁﬂiﬁ@ 5 H | (mgkg HIE%%E@ 5B | (mgkg D[F;uﬁﬂiﬁa)
e {KE/H) {KEE/H) {KEE/H)
1 20 + 1 20 — 1 30 —
7 2 30 - 30 +
7 3 40 +
t 4 40 +
V%
% 5 30 +
. 6 30 +
7 20 +
1 20 — 1 30 — 1 40 —
y 2 20 — 2 30 — 2 40 +
;’:’J 3 20 — 3 30 + 3 40 +
i 4 20 — 4 30 + 4 40 +
s 5 20 — 5 30 + 5 40 +
6 60 + 6 40 +
7 60 + 7 40 +
@ AFHER
B— LR (—REERES 2 JD) A oRREIR i s (BN RUE (&
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EFE LT RFIALRTIHER) 0. 10, 20 XN 40 mg/kg (AE/H] 12 X
% 2 AR A R R N T ST, ARRBRITEN B MERER: 2 DB TH D03,
BHEOMOEFERDIELNTWD Z b, BRMEEZESITRHEICHWSD Z & &
L7,

KGR IT DR R BLRFHIIE 25 I RSN TV 5D,

10 mg/kg ARE/ H % 5-HEDOHE MK ) 20 me/kg (K E/ A 5 REOMERES 1 8T 1 (1]
FTOMEM2FRD BN, L FEHE THLZ &b, BHIZX D EMERE
ThbdEITEBEZON) o7,

WTHOEGHICBW T LR CEIIA LN T, (KE, BHE, JRRESE,
lan (s OVRIR) M OV AR A3 BRAR A A SR 1 b MR 3 - L2 B L 7= 28k
TR ol

AFERIZIB VT, 40 mg/kg IREE/ B B 51O MERE Cg i o0 8 BLEEFE AN AR 8
BN EnD, BmEMEIIMES H 20 mgkg KE/HTHDH EEZ LN, (&
MR 23, 49, 237)

F25 2EMBAEEERER (1 X) [THTHEUEHIRFE

B 5RE Va3 i
40 mg/kg K=/ H cBE 2 KOYT HQA B - 5.3, 6, 9, 12 X 13 H
CBE T ROV HA B (1 1)
20 mg/kg A/ H - ¥ 5.3 1A ) - B 57 B D)
10 mg/kg R/ H - 5.6 B ) Mgk i 45 72 L
0 mg/kg A/ H Mg 31] 72 L - ¥ 5.6 B H)

) ARERTIX, BHEOBWEN DR 2 L b SEHFRIEST I AT b o Tz,

(6) 90 HEHEAMEEERER (4 X)

E— IR (BEMERER 4 8) AW~ A 7 b S VRERS [JRIK, %
ELHOFIAR) 0, 130, 380 & 1,000 ppm : FHMIREREILE 26 &
T I L% 90 HEHEAMERMERER NI S T, 7ods, BRSO RA 1L 5E
i S AL TUN 20,

F26 90 BREEIAMEMEGAR (/1 X) OFHREKERE

B 5-# 130 ppm 380 ppm | 1,000 ppm
SRR R i 4.7 14.5 40.9
(mg/kg (KE/H) | 5.0 16.2 41.4

B GHETRO DIV wHEIT AIER 27T I RSN TV D,

AFERIZ I T, 380 ppm £ 5-HE O MERE TAREH MG ENRBO /e Z &
5. M EIIMERE S ¢ 130 ppm ( : 4.7 mg/kg (AE/H . M : 5.0 mg/kg A E
/R) THdrLEZOLN, (BH277)
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8.

£27 90 HREHEAMEMRER (1 X) TRHOIE-EHEFRRS

58 i3 i3

1,000 ppm - EEH R (B - 1 LLRE) - BT ERECD (G 1 LR
- A =ik
- RBC - RBC 3

- CK #8hn

380 ppm LA E  AREHIIINHI (B G 1 ELARE) | - AREEININHI G 1 E L)
« Hb & O Ht Jdi/b - Hb % O Ht Jdi/b

130 ppm BT R L BT R L

: PDTIUH AR ERE LK S LT RV, RIAEG O LRI LTz,

: &Er%ﬂﬂﬁ TERWD BT ARE NN K OB Bz >\, B RO fREMEREZE X b b
ZEMBARD D RARA U b E Lo T2,

B ESEARRUENA SR

(1) 1EREMSHREER (4 X)

E— VR (—REMERESS 4 V8) AW~ A 7 ah TR ViREERE R (B
IKIZ15=44.4%/49.7%. ZENFE L ToRIF AL RTMES) 0. 0.5, 2.5
F OV 15 mglkg R/ ] (12X 5 1 4EMEMEMERBR S =i S iz,

AR BT, 15 mg/kg R/ B B G REO MERE TINS5 6 H LA
K) . RBC #80, Hb %O Ht J8izb. PLT #8500, /B i 7o O A+ 18 1
TLENBDO N2 &  MEME RIS b 2.5 mgkg KE/H ThH D B X
bz, (ZHR 18, 49, 238)

(2) 2fMHBEHSSE/ RNALHKEER (SY ) O

SD 7 v & (ERE . —#EME 38 VL OME 39 DT, Hfl] & FEHE « —HEME 37 PLZ Y
M 36 PT) & 7o sRdfilie A& G- DR (ZEfbAl e L TR F A REmEH) -
0. 2. 10 XX 25 mg/kg (R&E/H ] (2 X 5 2 FEMHE TR N AMEOFE RN E
it A7,

FHGHE TR DIV BT AIEER 28 I RSN TV D,

e 5B U CORAESE OB L 7= EBEMR 21380 b o T,

AFERIT BT, 10 mg/kg (K H LA B GREOMERE CRITE O - BB,
AT OALTLESENEO G- 2 b, EErEEI IS $ 2 mg/kg (KE/H
ThbdEEZLNTZ, BBAMITERO LN hoT-, (& 18, 50, 239)
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& 28 2FMIIBUHSESE/RAAVEHESHER (Sv ) OTRHoN=FERR

e aiia i3 i3
25 mg/kg 1A/ H - PREI I (5 5 15 LLRE)
10 mg/kg A/ H - REHRIET * BT E O RO TR K OV
ULk - HiTE ORI ERGHTZ R R O | (L T
fEJitE
2 mg/kg AT/ H T A L AT L

(3) 25MEMSE/ENAEHSEER (Sv ) @

Fischer 7 v b (F#f . —HEMERES 50 DT, HP[u] & 3% HE « —REERES 10 PB) %
Mnic~A 7 vl 7 Vg b Ui (BRI Z6=45.1%/50.T%, ZE{bHA] &
LCmRFAMERTMER) 0, 2.5, 12.5 KX 25 mg/kg (KE/A] 12Xk D 2
TR FEMEFE S AME DA TR BR AN S S v T,

RIS DI ABASE 12 29 [ITR SN TV D,

FRIAR: 51 B U 72 B AS & L C, AFmARIE Y 25 mg/kg (R HE/ B B 51t
DORETAH BTN LT, REEOME TS EIME 23 2 S T,

AFBRIZEB VT, 12.5 mglkg R/ H UL B G-RE O MERECRERE NS (k-
12.5 mg/kg REH/H & 5-HE TG 71 HLARE, 25 mg/kg A/ H & 5-HE TH5-8 H
LI, M : 12.5 mg/kg (RH/H & GHE TG 15 HLRE, 25 mg/kg (REH/H & 5-8%
TG 8 HEIKE) | TG P K ONHIE SRR bz Z Lot &
BRI b 2.5 mg/kg (KEH/H TH D EEZHNTZ, (B 18, 49, 240)

(FFRA AR D3 AR FF 1B L ik, [12. (3) KX (4)] =B, )

x29 HESOREHEE

PRI Jii3 i3
¥ 5. (me/kg R EH/H) 0 2.5 12.5 25 0 2.5 12.5 25
J A e iR A 2/50 | 1/50 | 6/50 | 9/50* | 0/50 | 0/50 | 0/50 | 4/50
JH R e g 0/50 | 0/50 | 0/50 | 1/50 | 0/50 | 0/50 | 0/50 | 0/50

" p<0.05 (A FHIE)

7 v ME MW 2 FERBMEREM/FE D ARG RO K OOIZ 1T 5 Bk
DETHEREDEWVIZL D LEZDNIEZ LD, el LT, HEk
1% 2.6 mg/kg (KE/A TH D LT LTz,

I=R
BB
I=R
==X

(4) 25EMENSHE/BBRAEHERER (VX)) °
B6C3F,~ 7 A (ERE : —HEMERER 60 D, HHRE] & &R - —BEMERES 10 0T) %
Mo~ A 7 vy 7w ViREE#R G URIK (BHME/ZK=45.1%/50.7%., ZEfLH &
L CmRFIALREIMESR) 0. 2.5, 25 K50 mgkg KE/H] (2L 5 24

S BMERMEIZ OV TIL, &5 12 22 A RO MR A LA, SIS OREHEH ORRIZ LVl T
TRVNDN FEDY ANEIZ DWW TIERHE AT RE & HIlr L 72,
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A PEZEE/ 8 8 ARG alBR 2 SEhE S T,
PG B U TR AR O BRI U 7 SRR 281358 D b /g o 7,
ARV T, 25 mg/kg (KE/H DL L G-REOMEMECIRES NG (6 - 25
mg/kg AEH/ A& GHETHRE 9 HERE, 50 mg/kg (K5 H & GHETHRE 2 H LI,
M - 25 K O¥ 50 mglkg (AH/ A GHETHR G 9 ALIE) KOMEEERD (it
HABERL) RO b b, WaEMEEIMES b 2.5 mg/kg (AH/H T
boHLEZONT, BBAMETEO bNRhoTz, (BI18, 49, 242)

(5) 18 MARRILAERER (TIR)

ICR ~ 7 & (—BEMERES: 65 VC) & W -shiflk 08 E FIR (ZERHIE L
TERFIALRTIMER) 0. 2. 10 X 25 mg/kg KE/H ., Al 22— 0]
W2 &5 18 M H IFEM APERRER A3 S8k S 4172,

P G2 BEE U C RS ARAEE OB L 7 BRI TR b o T,

ARRBRIZIB W T, 256 mg/kg RNE/H & GHOMRE CTEHEM O L (hyaline
change) 7%, WETEEREORAT LEGBE., 1@MEIEEIMERIE, U > ERIRB/ERE
M ONEVEBE RO 5T & n, MRS IHERE S & 10 mg/kg (AHE/H T
HHEEZ LN, BNRAMITRD N2 )hoT-, (B 18, 50, 243)

9. HEHLESHHR
(1) 2HRAREHR (Fv . RAELE)

Fischer 7 v & (—BEMEMES 30 VL) # AW NIE< & URIK (BRI ZK
=42.5%/49.4%~42.7%/48.56%., ZELAIL L T=ARF AL REMEAR) 0, 5,
20 %OV 60 ppm ($£5-B845 7 HRE) 5 0. 10, 30 XY 90 ppm ($¢5- 8 HLLF)
R EREILFR 30 2] 12K D 2 HAVEGERBR Kt S vz, X< B\
ITRHIE<E T, X< EMMIL, RBai 5 HIMIE 1 B 6 Frfi], 5 AT 101
M. A8, fERROWMEERIMIX 1 H 6 FFfi], 7 H T 6 M., TDRILE&IFE
T#H 5 HE SN,

F30 2HAKEEHR (Tv b, RARKKE) OFEHBRFERE
5B 10 ppm 30 ppm 90 ppm
58 H LR N & 5 & F Al
(mgfkg (K&/F) 6.2 18.5 55.5

) #EET TR bEH ST,
LSRRI i b X< EERFE (6 ) X< EHEG HIF)
T Ege 24 W51 ) 7HM
a:1md Y720 DA mg [ FEQ1DAKIKES(8.20574 X 1072) X i B (kL +25C)1 ]
b SEHREL & 0 0.19 m3/24 B (EPA allometric scaling)
¢ WHJRE : 0.25 kg (EPA allometric scaling)

B (ppm) x 4.54 mg/m3a  x

AFRBRIZBWT, HE TIE 90 ppm & GHEO P KO Fy #ETH S NS K&
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ORI b BB TR - 25173 ﬁ@“(“%"ﬁﬁ O HiL, REa IR T o RGEE
THRIEEGICEE LB FIIERD o= 2 L n | TRt BT E)
Y OMERET 30 ppm (#8145 EHARAH : 18.56 mg/kg RE/H) | B TAGER
D= & 90 ppm (%%DTQ’%—L%@#W@ :55.5 mg/kg (AE/H) THHEEZ LN
7o BHHREICKT 2 EIIRRO b oTz, (B 18, 49, 244)

(2) RESHREE (Tv b, RAILKE) @
SD T v b (—RfME 27 JT) DIFIE 6~15 HICWAIEL & FIE (BHE/ 21k =
49.1%/49.0%. ZEFI L LT Zaat FU &) :0.10.30 & 90 ppm.
6 B[/ H, 25X #F  PYREREREITE 31 2] LT, BAEFEERBRNE
it A7,

£33 RESMHAR (S b BRARFCE) OOFHRAERE

57 10 ppm 30 ppm 90 ppm
& 1 % G- B R fE
(mg/ke AT/ H) 8.6 25.9 77.6
) BEEE FRoXrbEH S,
SRR & b 1< EEREE (6 )

TRE(ppm) x 4.54 mg/m3a  x B,Zi’/jﬁié(kg) . = 24 W5

@ 1m? Y720 OBE mg [5FREO1DAKRER(8.20574 X 10°2) X #xHi £ (273.15+25C)} ]
b PR & 0.19 m3/24 Kff] (EPA allometric scaling)
¢ WHJRE : 0.25 kg (EPA allometric scaling)

ARFRBRIZFBWN T, 90 ppm & 5-HE O RFENY TIRERED & OREHINGH] .
B NCHOK &L 338 B2 23, IBIRICIEW T o & 58T H iR 5125
U= IR S o= Z s, ERMEEIIREY T 30 ppm (R
4% G-\ © 25.9 mg/kg RE/H) | TR CARER O & & H & 90 ppm (F20
PG EHUEAE - 77.6 mglkg (KE/H) THDHEEZ DN, AR HEITRO BN
Rinotz, (B 18, 51, 245, 275)

(3) RESMHEER (Tv b, RAKLE) @

Fischer 7 > & (—#fif 30 PL) DIEIE 6~15 HIZWAIXL & [FIK (B Z
K=42.4%/47.7%. ZEAE LT Z7onke R UEF) 0, 20, 60 &
120 ppm, 6 KfEl/H, £HIX< & FREEIERIZER 32 28] LT, B4E=E
PERRBR S Tt S 7z,
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#£32 RESMHAR (v b BRAFCE) QOTFHRAERE

&H-RE 20 ppm 60 ppm 120 ppm
8 1% G- B R
(mg/ke A T/H) 17.3 51.8 104
#) BEEIX FRORN SR S,
S SSIE X< EERFRH (6 P

TRE(ppm) x 4.54 mg/m3a  x B,Zi’/jﬁié(kg) . = 24 W5

2 1m? Y720 OBE mg [5FREOQ1DAKRER(8.20574 X 10°2) X #5xHi £ (273.15+25C)} ]
b PR & 0.19 m3/24 KEfE] (EPA allometric scaling)
¢ WHJRE : 0.25 kg (EPA allometric scaling)

ARERIZFBW T, BEM TIE 60 ppm LA BB GHECRERD . £ 58 CARE
MBI OB D 378 80 B, IR TIE 120 ppm & 5-8#E THEE H L0 E
{EBIEHMAFE O bz Z L&D HWEMEEIIREY T 20 ppm A (O &5
B 0 17.3 mg/kg RE/H R) . AR T 60 ppm (B O£ 5 2&HHME : 51.8
mg/kg (AE/H) THH EZEZ N, BAFEMEITERD bNhhoTz, (B 18,
49, 246)

(4) RESHEER (DX, RALLE)

NZW o 4% (Bt 25~31 JC) OEIR 6~18 HIZW AR # Rk (BHK
|Z-K=42.4%/47.T%., ZENFE Lz rrnnt R UEF) 0, 20, 60 &
V120 ppm, 6 RefEl/H, 2 IX< & SEHREEBIEITE 33 2] LT, %4
PR RRER 3 EhE X Tz,

33 RAFMUHAR (VYF. RARKCE) OFHREERE

&ERE 20 ppm 60 ppm 120 ppm
EEECECR < Y]
(mgfkg (£E/H) 12.3 36.8 73.5

F) AT TRoAr bR SNz,

T2 (ppm) X [4.54 mg/m3] a X [0.54 m3] vX [ < FTHFRI(6 FEE)/24 HFRT]
a:1md3%7= 0 O/E mg [ FEQ1DAKMREER(8.20574 X 10°2) XI5 EE GlaxHiEE+25°C)}]
b 24 HEMFEN B/kg RE(JMPR, Zielhuis and van der Kreek, 1979)

ARBRIZFTBN T, 60 ppnlELJ:¥%£?ﬁ$03}&%%%@TFPKEiﬁidflk(ﬁ@ﬁﬁ@imﬁﬂﬁﬂﬁﬂﬁ§
D BT, IRIBIITWT N OR GRET ORI 5B U 7= BT lUEER
Lol & 75>% MM BT REM T 20 ppm (RO &5 EHEE : 12.3
mg/kg KE/H) | BRI TARBOKRSEH®E 120 ppm (RO &G &HEE . 73.5
mg/kg (AHE/H) ThH D LB BN, AT D bLrolz, (18,
49, 246)

10. EEEHRER
1,3-v7unraXy [JJK, ZENAE L TR MbREmaEa sl
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HIREMFE LD OZERLS, ) | OMEZ AW EREARERRR,. 7 v MFYMR
B 2 72 UDS iRBR, T v A =— AN A A X —filil kMg (CHL) K& OWp
REskfia (CHO) #RAWi-gtf B R, Fv A4 =— XA A X —JIRHEK
e (CHO) ZHWEaFEARERRAER, ~ vV AZHW /R, 7R
Vr=v 7Ty MOV TR EHWCBEFERERABRYNCT v bEHWE
EEEEAERBR N FEhE X 7=,

FERIIE 34 ITREN TV,

DNA #EMEIZB L CTiE, 7 » MNP E R A - UDS iR cratTth -
7o EIGFZERZERICEA L TIiE, ME 2 H W2 EIR 2R E B BRITIE & A L ORER
THEPRO L, —F, ST N7 AV 2=y 7 Ty R T A
Z 7= in vivo Bin 2R E B ER ClIBECTH o 7=, Yeta KB 5 I2B L T,
CHL ffifa % 8 CHO e & 7z Yt (R FLHSABR T E RS 3580 DTz,
U A BB A N in vivo /EERBR TIIR O S., MANIELS FELE bICBRETH
ST,

ZOMORER [12. (1)~ (3)] ORERZMATHWT 2L, 1,37
NIAERNTHSCHISRE S, BEFEEITHEAE T EBZ 2005 2 ENbARIS
BWCHEE R BEEE TV D LB BN, (B 18, 30, 33~39, 49,
50. 247~255)

(& tlc BT 2 maBRicE L Tix, [12. (1)~ (3)] &M, )
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* 34 EinEMEABRHME

AR P JLPRYREE - & 5-& i S
in IR RS Salmonella 6.67~2,000 ng/7' L — k
vitro SEER a typhimurium (-S9)
(BRI 21 (TA100. TA1535 %) 10.0~2,000 pg/~7" L — hk G b
=47.7%/49.9%) (+89)
(BHR 247)
1R IR IR B S. typhimurium 100~450 pug/7 L — k
AR o (TA100 ¥£) (-S9)
OBENVAN 75.0~1,000 pug/ 7 L — s
=47.7%/49.9%. (+S9) =
47.3%/49.3%)
(&R 33)
IR S. typhimurium 10.0~2,000 pg/~7" L — K
SR 2 d (TA1535 %) (+H-TFX 7wy —2)
(FHRIZHK B
=48.3%/51.4%)
(ZHR 34)
IR R S. typhimurium 10.0~2,000 pg/7' L — K
SR (TA100, TA1535 ) (+/-89)
(B 28 B
=48.3%/51.4%)
(214 35)
S. typhimurium 78.1~10,000 pg/~7" L — kK
IR (TA98, TA100, TA1535. | (+/-S9)
PR e TA1537. TA1538 £k) B £
(B 37) Escherichia coli
(WP2 uvrA/ipKM101 ¥k)
IR S. typhimurium 4.88~5,000 ug/ 7 L — b
ARBR (TA98, TA100, TA1535, | (+/-S9)
(BRI Z4K TA1537 #£) .
=44.6%/52.5%) | E. coli
(B H 248) (WP2uvrA £F)
TRIRZRIRAE B S. typhimurium 4.88~5,000 ug/~7' L— k
kR (TA98. TA100. TA1535. | (+/-S9)
(B K1 2k TA1537 1) B
=47.7%/47.6%) | E. coli
(BHR 249) (WP2uvrA ££)
UDS Bk 7 v MR 1X106~3% 103 mol/L
(BRI ZAK i
=43.2%/48.9%) =
(BHR 250)
Yuta ki atEy | YA = ANLRAL — | 34.7~278 pg/mL(-S9)
Jifi B s (CHL) 17.3~278 ug/mL(+S9) BEitE

(MR 251)
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akBR P JLPRYREE - & 5-& i S
F ¥ A =—ZANLAZHF— | 3~30 ug/mL(-S9) n
e s o n | JPHLHDRAIE (CHO-KD) =Pk
(&R 38) 0.5~5.0 pg/mL
(+89) Bt
B F2EK F ¥ A =—ANAAH— | 50~200 pmol/L
AL P B B Sl (+/-89)
(BRI Z-K (CHO-Ki-BH4) =3
=43.2%/48.9%)
(/R 252)
in /NEZ AR ICR ~ U A (B HAmAL) 38. 115, 380 mg/kg (AH
vIvo (BRI ZAK (—FEMERES 5 I0) (TR 0 &5 -
=42.6%/49.5%) =
(/R 253)
SRR o ICR ~ 7 2 (i) 150, 300, 600 ppm A
(5 39) (—HEHE 5~10 D) (4 WpRE S A < #R) ik
FF oAV x=v 27 Big |12.5. 25. 50 mg/kg {KHE/
G Toesks i | blue Fischer 7 v b H
KB e i (i K. OV figk) (4 ERRET 5 e
(ZHR 254) (—B£HE 5 PL)
BN T EIRAE H N7 AT x=v7 Big |10, 60, 150 ppm
B blue B6C3F: ~ 7 & [2 EEEH AT &
(BRI ZAK (1T ik K OVt (6 BEf/H, 5 HAR)] 2
=46.7%/49.3%) | (—#EHE 5 L)
(/R 255)
BEMEBERER SD 7 > b 10, 60, 150 ppm
(BRI ZAK (—#EiE 30 PC) [10 HMEEWAIEL #Z(6
=46.7%/49.3%. REf/B . 7 B/E)] =3s

46.6%/49.9%)
(& 36)

+/- S9 : REHEMALRGTIE T L OFEFET
a : ZEAVHIIERAN O JFARGE
b TA1535 #ED+S9 THHW B

o

5)

=opt e o o

11, BEEES. RAKSEFAR
(1) AUSHHAR ERRSRURAIEE)
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CRETEHELR & LCv 7 X S9 FEF (REALEE R ORI T 2 A < BB S 1 Fe~ o A7 & 70

CREHEMEIERE LTI v b, U A, B MFIEOOHAR LTI 7 7 Y — 4 mix 1,
VALY rr S a A

: TA1535 £RIZ GSH ¥R CH IR B35 58 MR
N NV S5 I B0/ e Bu by u BONVZ -

L EALAN DA AR
e (/A= A 2 | )X N

1,3-v7uanraX K (ZERAE L TR AL REMER) 2z




AR (BREHRE RO AIELS ) NEHS Nz,
BB OFERIZFR 35 ITREIN TS, (B 18, 49, 256, 257)

#&36 FAMBUABRBE BERESEURARCE. REF)

LDso (mg/k
e B kﬁg( glkg ﬁ'f’ B ST R
NZW 7 X< BENL O R T HML, VIR, KLBE, BEE
HERES 5 DT
2953 (BRI Z-AK 333 333  |H : 200 mg/kg (KELL L THLH
=44.9%/52.6%) M - 200 mg/kg RELL_ETHET(B1E & F) B
(B[ 256)
Fischer 7 v b LCso (ppm) FIMEE R . B o540, FhZE O H i
HERES 5 DL
A (BRI ZAK 855~ 904 MERE : 750 ppm LA THETH
=44.9%/52.6%) 1,040
(&7 258)

(2) BB - REICZXT SRIHMER VR ERFEESER
1,3-v 7 muruXURR (BHRIZHE=44.9%/52.6%, ZEHE L T=ARF*
AL KREIMER) O NZW 7 % U T2 IR K OVRZ J& S 5 B 3 S &
Nic, ZORER, IRREEME & OV JE RIS D H v,
Hartley E/V& >~ k& H\\/z Buehler 15T K % R @A EMERRER AN F20E S 4L, #&
RIIGHETH 72, (M 18, 49, 258~260)

(3) 0 HEHEAERASHERR (Tv k)

Fischer 7 v b (—H#MERES 10 IB) 2 W2 ANIZ <& RIR (ZEbH &
LTt/ mruek FYVUER) 0, 10, 30, 90 X' 150 ppm, 6 EEfi/H, 5
A/, 13 MO IT< &  FIREEREITER 36 2] 12X 5 90 AMIEE
P A F P RER A3 S X ATz,

#&36 90 BHREIBAMRAFERER (Sv ) OFHREERE

5 10 ppm 30 ppm 90 ppm 150 ppm
R 15 55 B A R
(mgfkg (KE/H) 5.7 17.0 51.1 85.1
E) #EMEIE TR bE S,
; LR & b 1< EEREE (6 REfHD) X<EHEG H)
B x 4.54 /m3 a X x
R (ppm) mem T H i (eg)e 24 I 7 HM

a: 1md3Y72 Y OBE mg [ EO1TDARAEES(8.20574 X 10°2) X ffaxt i (273.15+25°C)}]
b SEHIREL B 0 0.245 m3/24 KA (EPA allometric scaling)
c: HARHE : 0.35 kg (EPA allometric scaling)

FREGRE TR D@ RITR 3TITRSA TV D,
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— RN & B 2 B EE ERRoZ . (SRR ERGEBE ) 28 30
ppm VA EREGREORER TN 90 ppm UL E&RGHEOME TR a7,
ARV T, 90 ppm LU R G-HEOHERE CAREIEIIMEIEN O btz 2
EMD, MR EIIMERE S H 30 ppm (R D& G5-BHFEE : 17.0 mg/kg KE/H)
ThdEEZLNT, (49, 261)

F37 90 BREIBEAMRASEAR (v b)) TROHONEHERR

5B Y38 i
150 ppm « TP } O Glb 8/ - Glb B
- B R 2R
90 ppm LA L | - (REEHINAH] - (REH I
« TP J O Alb 38
- B | R S o J ONREIR 1 Rz
EJEAK 2
30 ppm BAE | - S HATPER EEGEIEK @ 30 ppm LL T
10 ppm BT R L R L
a WAIEBICLAEEEZOND,

(4) 90 HEHEARASHERAR (TVXR)
B6C3F; ~ 7 & (—
LCztZuuek RYLUER)
H/AE, 13 HEOL2H XL &

PEW A T RABR N SEhi < ATz,

HEMERES 10 IT) 2 WAL & URIR (ZEbAl &
: 0, 10, 30, 90 & * 150 ppm. 6 KFfEl/H. 5

DRI 38 2] 12X % 90 HHHER

HEHER (YTOR) OFGRIFERE

B 5Rf 10 ppm 30 ppm 90 ppm 150 ppm
R 15 5 B A R
(mgfkg (KE/H) 10.3 31.0 93.0 155
H) HAEER FTROXMLLEE I,
, LR & b 1< EEIREE (6 REfHD) X< EHEG H)
=B x 4.54 /m3 a
R (ppm) mem A (sg)e 24 W57 7 A

a:1md3Y72 Y OBE mg [ EOTDARARES(8.20574 X 10°2) X faxt i (273.15+25°C)}]
b PR B 0.0446 m3/24 Ii[E] (EPA allometric scaling)

c: SEHARE : 0.035 kg (EPA allometric scaling)

BERGHETHRO DN EBHEIT IR 39 IR TV D
— R & B 2 BN D EPE B0 (SFE HP%&LEZ BIZRCE) S 90
ppm Ll B GHEOMERE TR bl
AERBRIZBW T, 90 ppm PL I EREOMERE TR MNINHEIZ 2, 30 ppm LA
B GEEOMECREDCEIE N AR O 2 &b ???%35 13T
30 ppm (FR Q¥ 5 EHEAE : 31.0 mg/kg RE/H) | HET 10 ppm (RO 5&
HAEE - 10.3 mg/kg (AEH/H) THhdHEEZ LN, (49, 261)
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#39 OBEHEIMRASHESER (TOR) TROoON-EMHEMR
5B i3 i
150 ppm - IR R R R ARAE - B R R AR A
90 ppm LA I | - (REEIHE NN - (RGN
- SRR B R ZENE 2 R O Rz | - BEATIR BB ZEE a J OV | Rz
TR 2 MR 2
- JEDEREIEE I B A A T i
30 ppm LA L | 30 ppm LLF - MRS T B =
10 ppm wmIEAT R L TR L
a: WIS B L DB EZZOND,

(5) 25/MEMEE/ERAMGERER (v ., RAIXLCE)
Fischer 7 v & (FRE : —BEMEMES 50 VT, HE & &RE « —REMERES:- 20 PT) %

AW EL § URIE (BRI Z16=42.6%/49.5%, %

ELHIE L TR Ak

KEMEAR) 0. 5, 20 X160 ppm. 6 HFE/H. 5 AAE, 24 ~"AROLH 1T
< BR OEYIRAEBEEILER 40 28] 12X 5 2 EEEMETEM3E D AMEOES S BR 2
FEhi X7,
F40 2 FEMEESEE/EVAUEHFHERER (v b, RAKCE) OEHRBREFERE
B 51 5 ppm 20 ppm 60 ppm
O 5B R
(nglke HEF 1) 2.8 11.3 34.0
) BREEIL T RO S B S A7,
o) x 454 mafmt e TR Y 13 < 6 1) E<BERKG A)
PSPPI 205 memm TR T (kg)e 24 W R 7 B

a:1m3 Y720 OB mg [/ FEQIDAKEEE(8.20574 X 10°2) X Ak £ (273.15+25°C)) ]
b SERIEIR 0 0.245 m3/24 Bl (EPA allometric scaling)
o SEHJIRE : 0.35 kg (EPA allometric scaling)

G2 B U TR AR O BRI U 72 RGP 28

TR LR T, 1RB,

/J/K%IJ{%(&%Z %héﬁﬁ DR 1 B IEEAL ONT IR _E B2 NS A J OVRE T AL

U/INER
ARBRIC

ZEBEA) 260 ppm HEHREOMEETRO BT,
BT, 60 ppm & G- REOMEME TREHINIHIDNZBD b2 Lk,

SRR I MERE & E 20 ppm (R OG5-EHAE : 11.3 mg/kg (KHE/H) THDH L

HR bz, BB AR

b bR T,

(&8 18, 49, 262)

(6) 2FMIBHSE/ENAREHEHR (VR BRAKCE)
B6C3F1 =7 & (F:RF : —HEMERES 50 VE, rifA) & BB « —BEMERES 10 T) 2%

AW EL § URIE (BHERIZ-16=42.6%/49.5%, %
5. 20 X060 ppm. 6 WE/H. 5 H/AA, 24 A OEEIE
2 XD 2 FEREM TR D

RKamaEf) o,

§& : PHIMREIEITE 41 ]
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Sy TR AW

&4 2EMIBUHSESE/RAAUHEEER (DR, BAFCE) OFHRFERE

57 5 ppm 20 ppm 60 ppm
& 1 % G- B Rl
(mg/ke A T/H) 5.2 20.7 62.0
E) BEEIITREOXMbEH N,
P (opm) x 4.54 me/m® s x L R b y X< EERFE (6 RFfH) y IX<#FEHHGRH)
RPPIReR e THIE T (cg)e 24 W1 7HM

a:1m3 Y720 ORI mg [ FREQIDAKEE(8.20574 X 10°2) X # kil £ (273.15+25°C)) ]
b SESIEL B 0 0.0446 m3/24 B (EPA allometric scaling)
¢ SEHJIRE : 0.035 kg (EPA allometric scaling)

B GHETRO bV EEPT A GEEMERZ) 13k 42 12, M5 OR A
JEIXE 43 1R SN TN D

20 ppm HHHEOREIZIWN T, BEDE BB R DI A B FE K O — IR & % 2
BV EPEDO RN bR E R HEAIME R TR D i, St a BT RV O
O, FAMEICHEMBEERRBO N LD, FERE L L,

AR 5B U 7 MR A & L, AU S NE IR 23 60 ppm & 5D
HECH B LTz, M I 5B U 72 BEEER A OBINEER O Hi7e o
7

ARBRIZEBW T, 20 ppm LA & 5 REOMERETREDE L RBE R A RO Sz Z
ED, EEMEEITMES D 5 ppm (OG5 EHFEE : 5.2 mg/kg (KE/H) T
boEEZONT, (ZH18, 49, 263)

GRSV S i e OV DB BB TE R D8 BB (2B L T, [12. (3) ]
=M, )

®A42 2EMIIBUHSESE/RAAMHERR (TVR, RARCE) TROLIT:
SR CGEEZMERE)

5 Jii3 i3
60 ppm - REE I N - (RGN
- BEOIR bR 25 - EEDIR bR
- Aii'H _EREIE AR
20 ppm LAk - B DI bR TERL S a - SRR E R AR 2
- e E RGBS - BEE b BIm R
5 ppm mPERT R L mPET R L

5120 ppm FEGRECIIFFHARAE AT R0, BRI R L LT,
AN TEIC L 2L ERA BN D,
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43 BB DFLEHEE
PERI Ji3 i
P 57 (ppm) 0 5 20 60 0 5 20 60
M ReE | 9/50 | 6/50 | 13/50 | 22/50* | 4/50 | 3/50 | 5/50 | 3/50

A AU ST e B g 0/50 0/50 1/50 0/50 0/50 0/50 0/50 0/50
*: p<0.05 (Yates D W A FHIE)

12. TOMOHER
(1) THELEEMREIC & (TS GST SE1EBIE
AFNZHDONT, £ < OBEFEHERERD I I TWAH D, In vitrodlBR Clifz
M EGMEDORERINBE L., In vivo RERCIIETEMETH - 72, AFI K OZE DR
L GSH AL > THBmIND Z ENMbNTED . AFOBLEMERAR
OFERIL, HWBRRIZBIT S GSHJ@/\ ISR FOEARICEEL TWDHH
BEMENE 2 bivie, AR TIX, BEmERER TH W &7 20 oo e #LAE AT e
(B6C3F; =7 2 KN Fischer 7y NOFME, T v NFMREGE R DN
CHO #ifim}e O° 2 F¥E o> CHL fifin) (2815 GST i&M4 & L, GSH #é %
i~ 2 Z OFERTEME & RBRROBEIC O W THRF S,
FAIEIZ BT D GST TR 44 1RSI TV D,
1,3-V7unruxr e HE Lica, SMiaicksT s GST EHEICIERE
RN bV, HEMEEE O GSH XX GST /ﬁﬁ%ﬁ’)%%&U-ﬂﬂﬂ’j%
AW RER T3, 1,3-3 7 v a7 aXy XEE OB bW 3E 2 iR . GSH
BT GST iEEDIRWEERR & b T, BRFMEYE @{)ﬁf%ﬁ< 1%%‘:‘(%
LEZGNIZ, (B 18, 49, 264)

& 44 BHRRIZEHIT S GSTEE (/5 /mg &R)

GST O HE L3277 1 opNB NPEB TPBO
| =R w BNV

~ 7 A A h—u 83.8 ND ND ND
7 v YA b —L 119 636 7.30 24.3
7 v MR ER M 21.1 235 4.75 4.09
CHO #ffi 3.22 208 5.91 0.36

CHL #ifia(DEDE) 13.4 639 2.27 0.61
CHL #ffa(DON) 9.43 784 11.7 0.68

S. typhimurium™ <0.1 5 <0.5 ND

CDNB : 4-chloro-1,3-dinitrobenzen

NPEB : para-nitrophenethylbromide

TPBO : trans-4-phenyl-3-buten-2-one

* . CERZMR{E (Creedy CL, Brooks TM, Dean BJ, Hutson DH, Wright AS (1984) The
protective action of glutathione on the microbial mutagenicity of the Z- and E-isomers
of 1,3-dichloropropene. Chem Biol Interact; 50(1): 39-48.)
D : {EET,
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(2) In vitro DNA #5555

R ERBRIZ I 1T D — SR OB B E, BRI E ORI . TS K OVlRAL
WNZHFT D & S, mUNIRE R SR B X E A 2 R BRI TR
T RO ERER L OB 7 OF/E FCIIERFEEEZ RIS NEBZ I LN
T&/z, LL, 1,3-¥yZ7euarmaXn

Din vivo THED FICHEAST 5 (B 10) |

@m M ETDNA O 1 AEHEIAELT 2 (B 11, 12)
EWVHOBAEIZLED, 1,3-Y 7 a0 DNA LFSET 5 AR RIB SN
72728 AFER Tl In vitro TARAK|D DNA FEE& O R[REMEIC DWW TGS vz,

TR DNA iR, 14C-1,3- 7 7a X% 0.22 mCi/mmol il L T
4 R A % 2 — R LSRR, RENEMALR DOFE T R OIEFE FOWT IS
B TH, DNA RO INIBZE S e o7, (B 18, 49, 265)

(3) Y FRURIRIZE T EBREMFRITHER

B RN AEERBRICE T, 7y hEHAWIREERGRER [8. (3)]
TIIAFAIIRARIE DS, ~ 0 22 W2 NE < @akBh [11. (6)] TITMAE X f
R K OVE e BB TR 235 38D B =72 IR AR ek iR £ S h
776

Fischer 7 v b (—#flE 6 ) & 1,3-V 7 nuru~Xy [JFIK (BHRIZ{K
=46.9%/49.9%. ZEAHOFEA) ] % 0. 5. 12.5, 25 KT 100 mg/kg &
H/H (5 BHEAE) OFET 3, 12 Xk 26 HEFRERE D&KL, N B6C3F,;
~7 A (—BEE6PL) (20, 10, 30, 60 XU 150 ppm DOHEFET 3, 12 Xt 26
A (6 BEfE/H. 5 ARAE) |AIE< &L T, EAERRIC 1T 5 GSH 2. DNA
AR GRS KROT R = ZA~DEBRZIME Lz, &5I12, 1,3-Y7nn
a0, 125 KO 25 mg/kg (RE/HOMET 12 HEMEIROEE L
Fischer 7 v & (—#EHE 4 V8) ORFHEAE XX 0. 30 & TF 60 ppm DR TR AT
<#EE L7 B6C3F ~ A (—HEME 4 P8) Oifi L OEREHARZ VT, 32P AR K
Z R)AEZ XD in vivo TO DNA SHIMETZ I DWW TR S 3172,

EERFHARIZ R 5 GSH JREEILF 45 10, AAEEE (EEslkFesh) 133 46 12,
TR N =Y ABRBUIR AT IR STV D,

PR 331 D GSH JREE ITALE 7 FDRE s Db U, L& % Rl L 7= 1%
WIXAE BN U7, AREEESE N OV AR b — 3 A2kt LTI 6 e B RI3iE o
bRanotz, 7o, AFILEIC LY DNA A OEINTZED o 7=,

LU EDS 6 | 1B HEFEMEFE DY AMEOFERBRICB W T, JEEMIRZE DR AENED b
7-HET, AFNIEBLETFEEEOA =R LEHEOLDTIE W EEZ LT,

(=1 18, 49, 266)
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F 45 ERHRBICEH TS GSHIRE (HRREICKT 5%

b

*

DRERRAE A 72 oGz O E S HE (%)
: p<0.05 (Dunnett /)

49

. BeHHARH)
v &
A BIR 3 12 26 | 11 (U7 Pa
5 mg/kg A/ H 96.3 94.6 100 105
5 AT 12.5 mg/kg (& E/ H 88.1 93.8 99.1 102
7 25 me/kg K/ 777 | 936 90.4 112"
100 mg/kg A HE/H 39.6" 91.0 107 138"
10 ppm 91.6 83.9" 85.3 110
B 30 ppm 67.5% 77.1* 79.9¢ 119
v? '7 Xﬂm pp * * *
60 ppm 72.3 58.2 58.3 120
150 ppm 50.3" 47.8* 43.1% 147"
a: 11 HiE#&E (X< L, &EES5 (X< 24 FEE#ZICHUBHR I
*: p<0.05 (Dunnett #E)
=46 Zp0fimIcH TS MRRIETES (CEEEER) ) °
. 5 HIRA)
E:T:t”: Iqiﬁ
W e b 3 12 26
7 v M 0 mg/kg KE/H 2.83 2.52 1.60
/ANEEFLLES | 100 mg/kg R E/H 2.05 4.52 2.66
7 v MIF 0 mg/kg K E/H 2.72 3.15 1.80
AR S 32250 100 mg/kg K HE/H 1.96 7.39" 3.10
» 0 ppm 10.7 3.90 2.98
<7 AR PP
- 60 ppm 4.28 2.78 3.28
BAT BB . .
150 ppm 1.87 1.40 0.71
B 0 ppm 2.67 3.45 2.11
~ AR 60pp m 2.96 5.13" 2.78
MRE Y b P ' : :
150 ppm 2.84 3.15 1.33
a: BrdU #EaHIIaez O H 5y 2
*: p<0.05 (Dunnett i 7€)
=41 EZENHEBICEITA2FH TR =2 RIEH
3 B HIMCH)
zi(:": =
i e b 3 12 26
_ 0 mg/kg {KE/H 105 124 118
Z v Mifa
100 mg/kg A H/H 110 124 121
" 0 ppm 1.09 0.31 0.76
~ 7 AR b PP
150 ppm 0.10 0.27 0.26
o R b 0 ppm 0.24 0.11 0.11
150 ppm 0.25 0.11 0.17"
a s FHRREE A T D fRa YL R B




(4) v FERVEHESXEBFREER

Fischer 7 v t & 7o 2 ERMEMFHEIEDAMENGRERO [8. (3)] 1Tk
WTC, BRI DI TR O bivi=7=0 ., KRR CTlX, 7 v bOMFIgEICEIT 5
BIIEEMERZ OHGEIC )T 5 1,8-Y 7 mu 7 X OB S\ THRE ST,

27~28 Hiin® Fischer 7 v b (—H#HE 11 L) (T =3 =—% —& LT DEN

(100 mg/kg (KH/H) ZMEPENESG L, 7T HRICHERHAEZ &S L7, 16 1
MW OmIEEHERAERAEMB 2B 2%, a— 2 (BHERR) | 1,8-v7ea”
1~y ([JEAK (25 melkg R/ A . BRI Z-6=46.7%/52.5%. 22 EACFI ) 1)
SUTBGTERR E L CEBER O Y n®—4—TH 5 PB (80 mg/kg (K&#E/H) % 4
[FI 303 8 JH R sl AR 1 4% G- LT, BPEIE DS AR 320 S i, AR Tl
GST-P PR CHEMMRFAITHRE S 5 2 BMAE R O S BRI ONZ BrdU
THE#k S 415 DNA G REEDSFE OfEEE & ST,

BrdU i fe iz 48 IR &N T\ 5,

Bo o FREE CIINTF#E T e L EE R IR D b=, 1,8-v 7 euraXy
B HGRECIIHFERICHELRZITERD bad o=, HE5HIH 4 KO8 HOWT
UZBWTEH, FEOIZIZ2EY (—FE 9~10 ) THHHIEARIESZES i, B
M OFARITH G FE B 2T 0 LR o T2, B F IR E OFE R, 1,3
TruuZuNUoRERO 4 8 EME L TN PB 50 8 M5 T
I%. GST-P [EtEffaiicis i) 5 BrdU £akfa 03 A BICHN L7223, FERZA IR
TIEHWTIOEGEEE © DNA AR~OFEITRD o7z, 4 B G+4
HEEEREDO DNA G RUTBEEMRIE L RIE Th o722 Enb, 2 b OB
AW EEZ BN, . IS 720 @ GST-P Bt K& O GST-P FatEfn B o
B ORFEDHNE S 7= fE R, PB $ 5.8 Tk GST-P BEMIFR O 5 & OF RN
HEIZHEML, GST-P MR oBICEBIIRBO b hoT, —FH, 1,8
vrnuuZaXoREETIE GST-P BEMBR O L OB FEICE(RITRO b il
T, GST-P FEMEMAER OB K OEEIA EICHEM Lz, FEHRZIZ. W
DGR T b R IR & [F% L~V E Tid LT,

LEDRERNG, 1,8-Y7anraxXroibi2L0) 7y NolffET GST-P
FEtEMI B OBIEMEE SN D Z VR ENTZ, (B 18, 49, 267)
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Z& 48 BrdU R#E %

¢ 511 50 GST-P BtEfIaE | GST-P Ao B ERLE N
[EXEFIgi) 13.9 6.6 1.21

4 A 13 v7uaraas 15.6 14.5* 1.50
PB 14.6 5.0 1.66

4 A [EXEF IRt 13.5 5.7 1.25
+ 1,3 7ma sl 13.9 4.3 1.33

4 3 A RE PB 15.3 2.7 1.60
[EYEF il 13.5 5.7 1.25

8 1 ] 1,32 7mnrmals 12.8 12.9* 1.27
PB 13.0 10.3" 1.44

*: p<0.05 (ANOVA % Turkey post hoc & iE)

(56) ¥ RAZRAW - REEBRAHER

B6C3F; ¥~ 7 A% W72 NiE < £
IZBWT, HE~ 7 RITH

B6C3F, ~ 7 & @ﬁ%ﬁhiﬁ4~6ma
LR (BRI Z1K5=46.0%/52.1%.
10, 20. 40, 60, 90 K& (* 120 ppm. 6 HEfE/H. 7 HE/AHE,
& BAAARE D O RRRFAICER I U C, i PR EHERS 2DV TRgt

[11.(6) ]

VEWANITL &

L. 15 HE®DIXLE

é ﬂfk_o

BEREREC
\#ﬂ@&@ﬁ%15aa@i<

14 HIOKEIX< &

20 KO8 60 ppm #E5EEIC
HFIREDN D LD
2T TR EEDS B Uiz, |
L& ZA0EL< 85 30 ppm Tl

A=V e ie
ZCIZTGSH IZ XA RE@nafiL TWa B2 b,

I<HEE

51

x#ﬁ'@%i : 1 10 )

*i62fﬁﬂ§@%ﬁ@%§
BXMREEESREO NI 0D
W2 1,3-v 7 a
ZELAI DA )
15 HF&EEIE < 82

AAEDEE R

BIF5 1,3-v7en7ueXroMFEEITE 49 1RSI TS
72 BR AR 0D I P R EE 1T E
kB 1,3-vr7an a0
BWT XL #EH

=ERHFLLTFTH Y |
TRD N2 o T,
H% 1.5 BRI/ 6 6 B 2T Tl
(Z%F L. 120 ppm BEGRETIRIE < BRI 1.5 B 5 6
IR E D) oBRE T 7
\CEWE AR OR Yy — AT 4y VAR,
30 ppm %R B < BT FHE EROBE AKEPoT, 1,3V7 mm
GSH I k> TR# SIS 2 L2230 ppm &2 BWAIES
(B 272, 273)




£49 1,3-Hnoo7oROmbERE

< X< FRIFR 2 | BRIMFR P 1 1 (ng/g)e _
(IK¢fH) (43) EHE ZAE it
0 ppm 6 0 <LOQ <LOQ <LOQ
10 ppm 6 0 0.360 2.71 3.08
0 0 <LOQ <LOQ <LOQ
1.5 0 3.94 16.4 20.3
3 0 1.92 10.8 12.7
6 0 0.968 7.19 8.16
20 ppm
6 5 0.329 2.40 2.73
6 10 0.225 1.52 1.75
6 15 0.170 1.22 1.39
6 25 0.093 0.699 0.79
40 ppm 6 0 2.93 20.0 23
0 0 <L0Q <LOQ <LOQ
1.5 0 20.7 89.7 110
3 0 18.0 77.3 95.0
60 ppm 6 0 14.2 63.5 77.7
6 5 3.43 25.7 29.2
6 10 1.74 12.5 14.2
6 15 0.544 3.63 4.17
6 25 0.240 1.86 2.10
90 ppm 6 0 47.1 251 298
0 0 <LOQ <LOQ <LOQ
1.5 0 20.8 146 167
3 0 43.6 244 287
120 ppm 6 0 63.3 283 346
6 5 26.2 203 229
6 10 12.1 115 128
6 25 3.96 53.7 57.6
6 40 1.98 21.7 23.7

a: 15 H B DOIX < AL & DOREfH

b: 15 HH OIS T T D HERIM E T O IRFH]

o SERIHE

<LOQ : EHEREA (A : 0.03ng/g. Z1A : 0.05ng/g) LLF

(6) 28 HERESHEHAR (Tv k)
Fischer 7 v b (—#HE108) (2, 1,3-¥ 7 un 7m0 24.2%~A 7 0k
T L HIHF A 0, 2.78, 8.38 KN 26.7 mg/kg AE/H O MHET 28 HMIREEKEE
L st s S vz, BRI LT, v 7/r o7+ X7 7 I KL
. GRABR 24~28 HIZ 20 mg/kg R/ H CIEENKE) Ne&kiF bz, &% 5 H
AN B Y PARMER (SRBC) Z#IRNTES L. & &BFICIREFIRED DRI Z1T
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> TIiEH O SRBC #FH1 IgM Hiik73 ELISA IEIC L » CTER S Lz,

AR 5HEC B C SRBC HiHLA IgM HUAREE ISR BIIRD T, iRk
OB R B2 ok 2 B B 3B i 7e o 72, 26.7 mglkg R/ H £ 57 TR E
NN M OB &0 D38 BTz,

KRB PO CRERMEITRRO b hoTz, (B 30, 32, 49)

(7) BDERXBIZBITAHEHER
1,3-v7mauara X lonT, £ 50 DLBY T —F_X—2%EHWAFRL

BRIRSR 2N E i AU, b MK 2 @O0 (B a2 W iE, ZFpE5E)
IZRZE % & LTRSS N7 RERSCHR 640 ) (7 — 2 _X—AF TOEBE T,
LTELC, ) ©55H 9@ ENS L, U R EHEE ) SHEH Sh s,

£O50 WESNFEMIHTIEEDAFICEZIT DOREH

T —HF =24 eS| INFR TR
Web of Science 2014 48 H 26 H 48T H 2
(Core Collection) ~2021 47 H 3 H
2006 4£ 7 H 4 H
J-STAGE 2021 %E7 A 3 H 47 ¥
STN Toxicology Database Cluster 200441 H1H 106 %
& O Dialog ~2014 48 H 25 H

a : Web of Science (2 & 5 AFE L 2 MEG SN T-MBOAFE (EEE2ET, ) .

F 7o, WA IR MERL L 7RI E RIS H SN TV A ARIRD > 6, &
MZxFT D BMED S IIZEE Y T D AR SCER 34 #n Y R 7 E BRI HigH S
7=, (&P 268, 288)

R B ) & O A S OB G LR, EFELSMI OV TR, A
Rt e BRI AR STk 13 [12. (B) 1 &2 A L7z, Wi, [13. (1))

REEH

\ZREEL LT,

13. EFZBTEHMR

(1) EZHR
fEH SNTCEFPIIZEICRE S 2 LRI DWW T, 1,3-¥ 7 m a7 a i ~niE<

R &R & OB SOV TRET LT,
PEREBIE O HR (RE) & OB S 72 B2 3CHRIE, A 1, Al
SRS A0 1R PRI EIE 3 WM ORI 2 T~ T,

6 [ARIEROIE, BIREDTZDDOHTA RTA 2 (FM3HFE9H 22 H BHKESE REEGHMER
KRFESBRERE) | IS

T R RO &R B T 2 /RO BRI HOWT (G343 H 18 H RN —

BMFERRIE) | 1THS KR,
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D BELALEDOBEE

KEADY 7 =T IMOEEHIKICIBNT, 1,37 rrraXrazagivEik

< §& L HEDS A & 0 BEE DS E Bk FRAFZEIZ L 0 g S 7=,

HV 7 =T 3 EF (Fresno. Kern & Turare) IZBW\T, LT —%
N—Z (1989~1996 ) L 0 #ufE L 7D ASE T 1,002 51l o ONEEDS A FE T ]
2K LT 1510 TT U ¥ AITRATZIEND ASETH] 10,022 FilD 5 B AR OEHE
FE DR S 4072 950 51 J TR 9,435 5] & Z AU E FUIEBIRE L OSGFIREE & U 7=, RRIEfE
ST — 2 _X—2 (1972~1989 ) 2LV 1,3-Y 7 an a0 R HEHEH
A EFESBNCHEE L, SETRHEFTIC L D B O X BEEH#HEE LT,
13/7mm7mm/i<ﬁa®iuw ML Z X BERE, TN T 2RI < 8B RE
E L E (ERAELEHITOIEL E ﬁi1%ﬁD 1,3-V7nn gl
i & HwﬁAﬁEt EDOMITHEHFIICAH BRSO b e o7 (v Xtk
8:1.48, 95%CI : 0.95~2.31) , Z D 9 BILTHHEFTIC 20 FF 2B 2 CTEAEL T
W ER (BERASECHITOIR < FERET 107 1) (ZBRE L2HE1E, 1,3V 7 1
07 a R & EBENASET & ORNTH R ﬁiﬁE®%@ﬁM®%ﬂ
7= (v X8 :1.89, 95%CI : 1.13~3.15) 2, ENJGERIZZERD e no Tz,

AR, BRI BEMNEFHICESWTHESN TS Z &, BIEEH
WMET — X RXR—R WP HEOFREMEN H D = & FHERRE OGE, W% D
RAER T BB SN TN EDRARH D EEZ BN, (ZH 281)

@ RILRAA & DREE

HFH e TIVT 4o -anE 7 (BC) MIZEBWT, 1983~1990 4FED i
WS ARG T — 2 2 VT BERS ABE IS U TR 2 & D R A 2
T Slz, TG, BISRNS AERE 1,163 BI L O 2~ v F Lol A
B 3,999 5 (55 113 il O 316 BN RHEMEE) 2L T, 1,3-¥ 7 v
TR e E e BT < FE LRSI A & ORI ANEE Bk FRAFZEIC X0 et &S
i,

1950~1998 4= BC M F 1T 5 =E ARG Tk < #1751 (Job exposure
matrix : JEM) ZBHFE L. B A DOAJEREIC Y TIEH T, £ 180 FHEH DR A
IZOWTOEANBRBEIZSBEEZHE LZ, 1,3-0 7m0 a~NlonTiE, JE
BIRER OKHERBRIC BT D1E< B H 0 OB 6 #1 (0.52%) MY 19 fil (0.48%) T
b, 1,3v7rara I EERN D ADORER E OMICHREFFNICER
72 BAH mh&’)%ﬂfi#oﬁ (A X2 0.90, 95%CI : 0.34~2.38)
AT, TRMENH AR EICE S Z 8, A RERTIEHARLR
A%%T%é:& X<BEHY DEIENERNWZ EDORANRH D EE 2N, (B

8 MM EIZHOWT, BN MLD, T FO =00t 54 v XLk,
VI HTH Y DEIEITHOWT, JEFIRFO B ST 24 v X (7 v 3 —/VfBER, BRHEIESE 2 8
LTz 72 )

54



i 282)

Q RS EE L DEE

KE A Y 7 =TI 0B I T, 1999 4F 10 H ~2000 4 10 H 12 Fk
TAREERTMAFZE o & — DGR S v, AR D HAER 7 E TR S - 1t
255 NDJEFEFH RS, INORIEFERRET —F X—2 J&m7T —F%EZ2H»
T, 1,3 V7 un a5t ARBIOB B L ot (B b
JEETOMEE : 3, 5 XX 8km) & FHtOMAEFREM ONEE XA « ZENE & DY
B 3R — MMFIEIC L 0 R S vz,

1,3-V 7 mu 7 ua XAl & Ol & Refa B OEE R AN - ZENE &
OMICEIEIIFRD SR o7,

AMFFEIC ixa%i<$5ﬁ%%% IZHEESILTWD Z & [EFRHLS DG
TORKBIIBEIN TNV EORARH D EBE 2 LT, (S 283)

KE ) —A T T A4 FINERT = A hAR=T =T HIZEB W T, 1992~1996 4
EFENDOHAANRY T AIED it 374 AR OXIEREE L CERERE O 7fit
2,803 NZMRIZ, KEKRKEEWE 7077 LAORKTRET —% % HnT,
1,37 muraxXr a2 G RRIGEWE~DOBEMNI@E L BAANZ T A
JiE DFAE & O BSEDMEFIXTHRIFIEIC L 0 Gt S vz,

1,37 e ra X K @& EBAARY N T A EORIZBEEIZEED H i/
b»oﬁ_(ﬁ:/xtm0-19 95%CI : 0.8~4.8) .

AR IE, XL BEABEMICHE SN TVWD Z &, BESFTOBEINZE
éﬂfwﬁw &L EBRE BREEOMEKR T RBE I N TR & DR
WhdHEBZEZ LN, (SR 284)

KENZBWT, 1994~2007 DRI 1 ALLEHEL, 2 ALLEO 7238 B

AR NTMEEBMSNTWAREEEZXNGIC, KERKAEEME 07 7 L0
REHPEET — & 2 HW T, HAERRORKIGYREE L BHAY T LEOFRE
CEGIRE 1,640 A, XTREE 477 ) | EASEMERE (SRS, 1,272 A) LKTUH
PAANY b7 AEEIEE (CSS, 1,380 N) & OB ANERHRAFIEIC X 0 Bt
iz,

1,37 e ra X K @& EBAARY N T A EORIZBEEIZEED H i
Dotz (BIEDA » X1 : 1.00, 95%CI : 0.95~1.05, SRS 2 =7 D& :
020\95%CI~044~084 CSS &b : 0.02, 95%CI : -0.03~0.07),

AW, X EEPBBENICHES N TWD Z & R OMTIRF O

10 SRR RS 3 E WA (80 S—t v Z A L) DIRWVES (20 S—k L Z A L) ([ZHT DA >
X,
AR T LE LB SNIZSINE OBE S TORVILEB ISR 54 > X,
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JEEHDIERPELN TV RWZ EDRAR DD LEZ BN, (B 285)

@ MRFRTELOEE

KEA Y 7 3 =T IO B IC BV T, 2005~2011 (2RI L 0 KA
Sz LI-BE 3,878 A (KR&AH D 1,3-V 7 nna 7 a XU EENE WV HIZH
WP HHEE) BRI, EPA BAKRKIES BT — A RX—AD KA TBET — X
ZHWT, 1,3-v7uan a0 @ LR EOMEN r — A7 1 A4 —
N—HFFEIZ L 0 RS Tz,

KEHFD 1,3V 7vn7aXUR2E LRI XY KEN ke LT BEE
& DN %bﬁ&@%ﬁ%nm@6iﬁL(ﬁﬁﬂZ%m:114\9&MH.112~11&
R E NOz/SéU PM2.5 D2 L HHER)

AL, (X< BEDSHEEOICHE SN TS Z & [F—X5E B3R~
%Lt_k%z%f%fw@w EDRANGH D EEZ DN, (B 286)

KEH Y 7 3 =T MO BEEHEICI T, 1999 4E 10 A ~2000 4F 10 H IRt
TAERERMAF T o & — I8 Gk S v, HZAERT) S HAER 7% £ TB S iz 7k
294 NOFEEF ZXRIZ, MOBRFEMEHAMET —F ~—2 JA\\T—FFE2 Hn
T, 1,37 un 7 a3 ARRIOM RS & ottt (B0 b1
JEETOMRE : 3, 5 XX 8km) & FHEDiEAE. MR ERAEIR M O B R ) &
DOBFEIN 2R — MFZEIC LV Et ST,

1,3-V 7 au a0 RS E O & RO MBERES & ORI BEhE X
F580) %ﬂfoCﬁ\o 72

AL, X< BEPFBEAICHEE ST\ 2 & RS OSFTTO

<%M%ﬁéhfwﬁw:k@@ﬁﬁkék%z%hko(5%2%)

INBOEFIIRIT, Wb 1,3-Y 7 un T aXr Ol AL HIE#EE
%%‘?‘2@& @F%@ﬁﬁﬁnféﬂfk V., —EOMETIE, 1,3- 7 e Fa L
ix & HG (RRE) & OMICHEIFIIICAEREOREENRD blzny, X<
ﬁa@%mﬁﬂﬂ@%%ﬁmi\km¢@ﬁr H IS T WEEMICIThILT
WHZ e k@%%%k@%@ﬂm@6MTw&wﬁnﬁ@ﬁffb\F
%ﬁ?*ﬁf%ot_k FOBLHND, WTIOHER (FHZ%) I22o0ThH,
vruan a3 §EE ORRBERICET D FHLIA 5 f%ékﬂﬁtto

12 KREFD 1,3-V7uaru~RED 0.01 ppb EFIZET 54~ XLk,
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I BREETETM

SRICE TR EZ AT, B 11,3-V7nn7ny] O/ RN
M L7z, 55 MOWETIC Y 7o » Tk, EERBGEIZ S < FRHn 268 2 REAlL 2
ENREINTEY ., BHKEANS, 2MEROFEERR (7 v ) | HAERAR
PERER (7 v RO~ R) | B MR O RliE S OVAFE ST S EE N 7
IR &,

R W RBR R ISRV T, BEOT A M A RTA ik S&FEE I T
WHRBRBHER SN, 1,3-V7nu a0 ofRE - JET e 7 7 A L & EY)
IR TE 5 2 L h, BHMIELATRE &I L7,

B SRR B ARSI 1, MR I O W IR & U TR 0 B ERBR D5 B D I
ZRAWTWDER, RFNTHBEOREVIE THH Z L 2BE L, WARG RO
RICOWTHFHOXSR E Lo, 7ok, MARGRBRICEB T G &IZOVWTIL,
8 1 5% G- EHUE R 2 V2,

uC TG L7- 1,3-7 7 n a7 a Xy OB O R, WIhomics
WTHREND 1,3-V7 a7 a0 OFBIIMETH Y | KEBD IR
ELTHRVIAEND EEZ LN, 10%TRR % 2 DI D iz o 7=,

1,3-V7unruaXrEoitgib A L L83, B3, REICB T b EwE
HRBROER, WTIhoERES ER&EBRRH TH -7,

UC THEEGR L 1,3-Y7unraXr0T v b AV T-Ei AN EIRERER O #5 R,
HRIRR O & 5% 48 FERICH T 2 RAINERIL, D72 &b 79.3% L B &7,
P 5 48 BRI H5 1T 2D idie Mo OV 7% B8 i RETR BE 1K < . BT L OBk C ik
WHE DS T2, Wb 1.5 uglg Kiich o7, HREIITESCHTHY | &G54
48 B CIZIEAITR, ERORFRFICHE Sz, FEiRPICEE Sz, TR
FIz 1,3-V7nn7a 3o 5, TEREWIED ThoTo,

FREEERBERENS, 1,3V 7nuraXuEEic ka R8s, EicH Y
R ERGEE R OV b TiE) | R (BAT BRGEEE) KON (&) (2588
BTz, BHHREIC XTI DR (RAT M, AERICEB W TR & 72 5 Bt L O
BRI O Do Tz, 7B, A AFEERBRIC O VLTI, ROKEIZLD
BN ER SN TWARWR, Ty FEAWERAIEL @2 X 52EmENEERR )
BENITE G S OWRIERIZIE DWW THEE L72fE R, WA < 88 CHE S L7 Al
AR O ERAERET, BRYEERBROBREEREZ TE S 70 &
L7ze B MZBIFDEEIZHOWT, 1,3-Y 7 o7 a0 iz U BRIc&%
HIERER B~ OB S Z R THT RIT 2o 72,

T ANERERICIB N T, WMERED T v N TR ARIE O3 A BRI AN D H AL,
F 7o, WD~ 7 2 THIAE SN MR O 58 BN 3R bz, UL,
B ORAMFILBEFIEIC L2 b0 L1 3E 2 #<, FHMBlc S - BEE2RET D 2
CIEIFRETH D EEZ b,

FHRBE RN D, BEDTOIX B RME L 1,3-v7rn7raXy (Bl
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k&M H) EFRE LT,

FRBRIC T D MR EEILR 51 12, HERAKRLEEFEIZIV AT L AREED H
5 MR B TR 52 [TIRENTUV D

ﬁ/k%%wtgoa%@%%ﬂ ERBR© [7.(2)] RORAFEEARO
[9.(3)] OREHICB W CEFRMEENHETE o2, K EHT, o,
;Dﬁm%T£Wéht2$%&$ﬂW%ﬁ HEOFERBOL VO [8. (2) KW
()] IZBWTESFBEENSEONTWNDZ Enb, T v MZOWTOmEME &S
i‘ohfb\é EEZ BT,

FREBRCHEONTEEEED O bi/MEIX, 7y MEHWE 2 FEREMEEEE

IEGFEREROD 2 mg/kg (KE/H ThH o703, 7 v b &2 AW 2 FEREM: M/
%EV% PEOFERBROQOMEME RN 2.5 mglkg (KE/H TH Y | ZOETHEKEDE

LD EZEZBN, Ty MBI D EEHEM &L 2.6 mgkg AE/HNZY LEEZ DL
htoui@_k#%\_h%ﬁm&LT\%é%ﬁlmrﬂ%bton%r@&g
RE/H 2R — HEIE (ADD) EEE LT,

AFNTBNTIE, BOEGRBROIZ), &Ai<%’;é%rﬁ%%£méMT
WHD, B EELZESIT, WAIEE i%@ﬁ%*#£i$@&5 W
fiET 51z i@ﬂf@w&ﬂmt Hi[a]$ 5%\ %@@@ﬁ;étofi&m
A N Ec ﬁ%@ﬁ%%%wé_kktto

L7ERoT, 1,3-v7auraXrOEBRORGEICIV AT HAREEDOH D
MR I A EEMEED O bR/MEIL, A X &A= 2 B 2SR O
20 mg/kg (KE/H CTHHo7=Z LD, THERILE LT, Z4f%% 100 TR L 7= 0.2
mg/kg KEZ2MSHAE (ARD) LELT,

ADI 0.025 mg/kg R E/H

(ADI 3% EARHLE £}) 18P FE S ARG R BR
DK Q@ DA T

(B FE) A

(AR 2

(Bt 5-J515) SRk H

(e &) 2.5 mg/kg RE/H

(2R3 100

ARfD 0.2 mg/kg {AH

(ARSD & ERILE R} i S E R

(BN FE) A X

(H1R) 2 HH

(B 5-H51k) SRk

(e 2 ) 20 mg/kg A/ H
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(224550 100

<BE>
<EFSA (2018 4F) >

ADI —*
*BEEMEIRD T —F X v T O FHIATER L TOVRYY,

ARID —*
*BEEMEIRD T —F X v T O FEHIATER L TOVRYY,

<kE (2019) >

cPAD 0.025 mg/kg (A H/H
(ADI 3% EARAE L) 18 PR3 S ARG R BR
(B FE) 7wk
(HAR) 2
(B 5 J515) REE (A7 a7k
(e 2 ) 2.5 mg/kg KE/H
(e 20850 100

aPAD RIEDVE T2 L

(PR 24, 25, 269, 270)

S BRIV T, MRS RABE A CHREZRDD DL L L, BERT S 2

LD,
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=51 BHRIZETLIEESHESE
5 R et B (mg/kg R/ H)Y
B BB (mg/kg KT/H) | faisZAs (}%5@1)
7wk 0. 5. 25, 50, 100 | MM : 5 MR - 5
90 HH
[ibY K HERE - ATE RSO R | MERE - BTERIEO R
FERBRO FRGEE AL O LT | ERGE R Ok TT
itk itk
0. 5. 15, 50, 100 | # : — Mt —
M. 5 M. 5
90 HH
A ;- REEH NP HE - REEHINH
ALY ) M AT RSO AT | M BRSO AT
HE R QUL MR | M ONBEIEHE B 2 At
0 ONZ AR EEH DN (AR E N
0. 2. 10, 25 HERE : 2 HERE : 2
2 ] MERE - AT O ER | MERE - BiTE ORE R
18 E P/ WA, BIE OAIT | B, B Ok
TN otk P A
HHERBRO
GENAMETRRD B | GERAMEITRRD B
720N) 720N)
0. 2.5, 12.5, 25 | MM : 2.5 e - 2.5
2 WERE - PREEEININA], | ERE . RIS,
MR/ TG B/ L ORTE K | TG B & OR1TH B IK
FEM ANE B 1 T ) ORIE AR
HFEREBRO
(P m o R e 8 ZE A (P m o Ao e 78 2B A
HE ) HEm)
2 AERIEME R DS A ME DR AR BR | MERE : 2.5
DK QDA T
0. 5. 20, 60 ppm | FHEWY, WEKE : 18.5 BlENY) . MEHE : 18.5
(B 5-BAtR1% 7 H IRE : 55.5 IEEh#) : 55.5
Ei)]
0. 10. 30. 90 ppm | HEW BlEM)
(&5 8 HLLKE) o REESINEH, PR | B (REBDINE], &
YT P W bRz - 22T bR - A E
P—_—— 0. 6.2, 18.5, 55.5 | Z&E i - BIE
(@iﬁ<§)(&5sau%@ i - HIE )
& O 5 G- 2 HE) IRE - TR L
REY) - TR L
0. 3.1, 9.25, 27.8
(> & DRI R %
EEL-HERE | (BIHERICK T 288 | (BIHRRICXT T D8
) AL ANy (AR EGRY ANy (AR
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EUbZ/i

et B (mg/kg R/ H)Y

Beli ik -
PR gk thmR) | mawezns G )
0. 10, 30. 90 ppm | F-#i#% : 25.9 K#E4 : 25.9
___________________________ faE . 77.6 fa 2 : 25.9
0. 8.6. 25.9, 77.6
P (CCYuEr IS gk FREhY)  AREHINENG], | REEM - R E NI
KB (D i) BB N OWOK B | AR & OOk Baei)
A< e RV AT RZe L REIE - AR E
0. 4.3, 13.0. 38.8
(fins & ORI R %
ZE UT-HEERE | (EFREMEIZRD BN | BHEEITED N
HIE) 7200) 2200)
0. 20, 60,120 ppm | BFE4 : — REW) - —
777777777777777777777777777 falE : 51.8 fald 104
0. 17.3, 51.8, 104
gy | CEDEERIG | BB - (KA | B : (RS,
e fiE) N OB AR &) JHF it B2 e 4
(%é)u\6i< 5)e JeUE - MEF L oEA L | IRIE - mERT R L
0. 8.65, 25.9, 52.0 | FEIEHE/N
(fins & ORI R %
EEL-HERK | (EFEEEERO N (TR b
HE) 720N) 720N)
0. 10. 30. 90. | MEHE: 17.0 M 5.7~17.0
150 ppm M 2 17.0~51.1
777777777777777777777777777 MERE - AR EE GNP
0. 5.7, 17.0, 51.1, HE - PR b Rzl Rk
85.1 (—RAE L LT, 30 | M« (RERRAN K& ORI
90 H (o hEiE | ppm 2L ERERTN90 E R,
HRMERA | ) ppm LA i CEPE Rz
B MR DIALINFED HIT)
0. 5. 20, 60 ppm | MEME : 11.3 WERE : 11.3
o 4£ 0. 2.8, 11.3, 34.0 | MEHE : (AEEHEHNHNH] WERE - REE NN
1B (& 1 e - R \ SEDR _E Rz IR,
;%753%@ fiE) (—WHE LT, 60 | B ERONS AR OUKLfE
N ppm MERETRPEDZ | FHRMEL
([wf;iié%) 0. 1.4, 5.65, 17.0 | {L23FE® HT)
(fims & ORI R %
LR LIHEERIE | BRAMEIIRD LN EBAMEIIRD B
HE) 7200) 720N)
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et B (mg/kg R/ H)Y

. BE R
B TE = A B
(mg/kg RE/H) BNWEEFES (3K |3 )
<A 0. 10. 50, 100, MEHE 10 MERE ;10
90 HfH 200
A 22 MERE - BT LTI, | MERE < BTE O LTI,
R D BIE ORTE ERGEIER | BiE ORTE FREIER
e e
90 [ 0. 15. 50, 100, MERE - 15 MERE - 15
o 175
GivSYd s ) )
i MERE - REBNIIE] | MERE PRSI
RERD
0. 2.5, 25, 50 MEHE : 2.5 MEME : 2.5
ey e+ ORI R | MR (R ERIIEIE K
%ﬁjﬁ (0X; Tih 20 (0X; 2ih 20
Preati RIS B | CEAS AR B
A 720N
0. 2. 10. 25 MERE 10 e . 25
- 10
. MERE - DS TAL
152721 iE (hyaline change)“s M - wEFT R L
2 M - B R T2
R
GRS AMEITERD B | GRS AMEITERD B
A 720N
0. 10. 30. 90. e : 31.0 HE 2 31.0~93.0
150 ppm it : 10.3 it : 10.3~31.0
1 0.10.3.31.0.93.0. | # : REBIIINHISE | KE : (REIRES
90 H Al 155 M - BEERER T BN | M - REEREIE T BN
HEERN | (g0 5 B E | R N3t
AR 2 1)
(—WHL & LT, 90
ppm M T B DA
(LR HT)
0. 5. 20. 60 ppm WERE - 5.2 HEHE - 5.2
o 2 0\52\207\620 WERE « Bl b RE T AR Zﬁfiﬁ  fERE b RS T AR
gty | ERETRRR Cpompe Lo, 20
gnpe |0 ppm BA R T SlrE o>
P el ZEALRD BT
CUINEES )

CHIB A7 32 it e e e s
AR 5 R EE )

CHIB A7 S it e e e s
AR S5 R EE )
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] P E R et B (mg/kg R/ H)Y
B BB (mglkg KE/E) | freaZAs (}%ffyi)
A 0.20. 60,120 ppm | F:@#i#¥ : 12.3 BE - 12.3
___________________________ faIR ;73,5 BaIR ;73,5
0. 12.3. 36.8. 73.5
AN (R e 5B A By  IRERD KO | BEW - IRESE I
AR fiE) ENE kN JEVE - AT R e L
(B AIEL )2 R - FEtERT R7e L
m\) m\)
s 0. 130. 380. 1,000 |  : 4.7
ppm ;5.0
90 @f®@
[y HE 20, 4.7, 14.5, | WEKE  (REEH NG %
=R | 40.9
M : 0. 5.0, 16.2.
41.4
1 4 0. 0.5, 2.5, 15 HERE - 2.5 WERE 2.5
e e
R MERE - AREEHINPNGISE | MERE - IREEIE NN
NOAEL : 2.5 NOAEL : 2
ADI SF : 100 SF : 100
ADI : 0.025 ADI : 0.02
5o~ 2 B | _ o
ADI B ALzt Rt AEpr RO | 77 "5 I
QDA - H
ADI : 3FRF— HT&E&%\ SF : Z24%%. NOAEL : 3 &
— o EEMEIIRE SN o T,
D R NI C R L i A R A T L7

ZEMAAE LT mr b U RIS L7z A ]
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#52 BERBRORSHFICEIVYETIAREEOHIEEZESE
B b5 MR N OB ES IR B EIC
BpfE R (mg/kg RE T g2 RiRA 2 kD
mg/kg IKE/H) (mg/kg A HE XX mg/kg (K5E/H)
7w b 100, 500, 1,000 HERE - —
Sk R
MERE « R
i : 300, 2,000 e —
Sk R
M TR, BASEEK T
i : 300, 2,000 e —
Sk R
M TR, BASEEK T
~ A KRS ER 7;%(:)0\1360100\ 30, 100, | & : 30
(— R AE) T
Mo 7 — 3 7 R OVAFREEBNK T
A X 0. 10, 20, 40 HERE - 20
2 i P
R B - Mg DS BB FE N (B - 2 H B
k)
NOAEL : 20
ARfD SF : 100
ARID : 0.2

ARSD B EARILE B

A X 2 8 M A MR R

ARfD : 2t HAE., SF : Z44%%. NOAEL : #
- EEMEEE
D - %/J\

BIE SR> T2,

MR TR b EREMERT A5 LT,
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<Al 1

L AE 0 1R o >

iz MR b4
MA, S-VA/ TG RAR-3-7au-2-Fa X -1-A JL-N-
D A VT T — VR AR TEFNLRT A
1,3-D-MA
AT A3 au-2-F el 1A JL-2-
E SO, DOANLFHRYRIK | TR FR-2-8E R hrR=/1-=F/1-
AJVIRF VR
_ AINT A3 7T VLT )L a— )L
> X N X- -
G/H VAN T v A-3-CAA (LR R T o 257 1 09 Frr - L)
1/ Al k7 v A-3-CACryl VAINT A3 raaT 7 LR
DCPO |— 1,3-7un-1-7aXAF R
3B Fa%xv7ma,N-1,2-14 )L-E A-N-
2,3-DMC TeFN AT A
-b KR v FasXr-1,1-4 - A-N-
3.3-DMC 3t Fexr7u/N-1,1-1) N

TEFNATA
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<Kk 2 : A ESEI R >

&R 25
A/G tt TNTIvITaT ) s
al A5 & (active ingredient)
Alb TINT IV
ALT 7'7;2/7‘1/ I\*?‘/7‘\71'?:—JZ“ ]
(=72 I Bere g7 A7 I —% (GPT) ]
ANOVA 5T
aPAD acute Population Adjusted Dose
APTT IEMEALER Sy b1 AR 7T 2T IR
AUC Sy i v i P — R R T TR
Bil ey ey
BrdU 57 aE-2-TAFTTY TV
ChE a) v AT T—F
CK JVTFUx—F
Crmax e
cPAD chronic Population Adjusted Dose
DEN N=ta Yoz F LTIy (VmFr=raJ7 )
EFSA WIPN B it 22 Ak
Glu 7 va—2A (IpE)
GSH TIVETFF
GST INEFF -G T AT 2T —E
GST-P eI NG FF -G R T AT 2T —F
Hb ~EFrEy (GaFER)
Ht ~v h7 Uy ME
LCso PRI
LDso FHESEE
MCH SRR R 68 5 &
MCV IR M ERZS A
PB Tz )NV ELZ—)L (F Y TL)
PHI ASE R 2 HIUNHEE T D A%
PLT ifn N
RBC AR I ERE
T2 EESE S
TAR e (LB HUr6E
T.Chol oL 2ro—
TG cN)ZUEY R
Trmax I v e JEE B R P
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<P 3 : 1EM R R BR A >
D1,3-v7uvuara~Xr 97%iHAl

e
(Coerigica =
(G ERAL)

St 4

it
30
il 51k

B
[E3
5

#

=]
%
(=)

PHI
(A1)

P4 iE(mg/kg)

NCTS

Hri&Bd

FE AT R B

VALN

EHR

VAN

EHR

i

Az E

P

e )

T

A E

P

A E

P

WO
(=)
(32
WA FN 52 4F ]

XD
(fte 3%
(R32)

AEFn 52 4=

30 L/10a
HETE

59

<0.001=

<0.001a

<0.001=

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

36

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

I
(bt 5%
(1359

HEFN 54 4F i

WO
(T Hh)
(32

HEFn 53 4F i

30 L/10a
HETE

55

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

50

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

EXROR,
(hta 5%
(5

BN 56 4

XwHY
(% Hh)
(%)

BN 56 4F L

30 L/10a
HETE

49

<0.001

<0.001

<0.002

<0.002

<0.001a

<0.001a

<0.0012

<0.001a

43

<0.001

<0.001

<0.002

<0.002

<0.001a

<0.001a

<0.001a

<0.001a

PN A
(& #h)
(FRER)

AEFn 52 4=

VAN
(% Hh)
(HETD)

WEFN 52 4FFiE

30 L/10a
HETE

80

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

91

<0.001=

<0.001a

<0.001=

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

80

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

91

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

PN A
(T h)
(FRER)

WEFn 55 4F

AN Y
(% Hh)
(BEER)

BN 55 4

30 L/10a
HETE

73

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

65

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

73

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

65

<0.001

<0.001

<0.001

<0.001

<0.0012

<0.001a

<0.001a

<0.0012

A U A

30 L/10a

146

<0.001a

<0.001a

<0.001a

<0.001a

<0.0052

<0.0052

<0.0052

<0.0052
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e

P4 iE(mg/kg)

(T HE ﬁﬁﬁﬁf ?‘i § PHI KOS AT ST b B
(M EBAL) R | |G (H) Z-HR EHR ZHR B
S 5| | (1 _— — — —
e Bl | SEAME | R | P | K& | PR | REiE | EWE
(5% Hh) HEVE
(FR31) 1 | 1 |146[<0.0012|<0.0012|<0.001a|<0.0012 |<0.0052 | <0.0052 | <0.0052 | <0.0052
BEFN 52 4B
Ty 1 | 1 |118[<0.0012|<0.0012|<0.0012|<0.0012|<0.0032 | <0.0032 | <0.0032 [ <0.0032
(B Hb) 301/10a | 1 | 1 |114]<0.0012]<0.0012|<0.0012|<0.0012|<0.0032| <0.0032| <0.0032| <0.0032
(FR35) WETE 1| 1 |118|<0.0012|<0.0012|<0.0012|<0.0012|<0.0012|<0.0012 | <0.0012 | <0.001a
W 53 41 1 | 1 |160[<0.0012|<0.0012|<0.0012|<0.0012| <0.0012| <0.0012| <0.0012| <0.0012
sl
(£ ==
(%) 1| 1 | 96 [<0.0012|<0.0012[<0.0012 |<0.0012| <0.012 | <0.012 | <0.012 | <0.012
A1 52 4% 30 L/10a
k< K WETE
V=N
&?% 1| 1 | 92 |<0.001]|<0.001|<0.001 | <0.001 |<0.0012|<0.0012|<0.0012|<0.001a
WEFN 53 4F
k= b
(5% Hhr)
(%) 1| 1 | 76 |<0.001]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
WEF0 54 42 30 1/10a
[N W
vir=v AN
&?% 1| 1 | 58 |<0.001|<0.001|<0.001|<0.001| <0.001 | <0.001 | <0.001 | <0.001
BEFN 54 4B
L& A 1| 1 | 55 [<0.0012]<0.0012|<0.001a |<0.001a| <0.01 | <0.01 | <0.01 | <0.01
(EH) | 30L/10a [ 1 [ 1 | 62 <0.0012 | <0.0012 | <0.001| <0.0012
(ZEHEE) R
WA 53 4F 1| 1 | 63 [<0.0012|<0.0012|<0.0012|<0.0012| <0.001 | <0.001 | <0.001 | <0.001
s 1| 1 | 77 [<0.0012|<0.0012|<0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012
(Fth) 30 L/10a
(SE2E4E) B 1| 1 [125]<0.001| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
EE*D 53 ﬂz&a—: . . . . . . . .
< EW
(FEHh) 30 1/10a 78-8
(L 1) e 1| 1|7} <0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
WEFN 55 4FJE
AL x
(F ) 30 L/10a
2 | 1 |132]<0.0012|<0.0012|<0.0012|<0.0012|<0.0012 | <0.0012 | <0.0012 | <0.0012
g e 32| <0.0012|<0.0012|<0.0012|<0.0012 | <0.0012 | <0.0012 | <0.0012| <0.00
WEFN 53 4F
’9‘*[/\753
(FEHh) 30 1/10a 90
s TN <0. al <. a <), a| <. a <. a | <0. a|<0. a <. a
(%) R 2 | 1| gy |<0.0012<0.0012|<0.001¢<0.001|<0.001%|<0.001%|<0.001¢ |<0.001
HEFN 53 42
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e

P4 iE(mg/kg)

(T HE ﬁﬁﬁﬁf ?‘i § PHI KOS AT ST b B

(M EBAL) R | |G (H) VALN EHR VAN B
ML %% sl | TN | Rl | TN | RSl | AR | Rl | TS
FUNH
(FEHh) 30 L/10a 87
L) e 1| 1| 47|<0.001]<0.001|<0.001|<0.001|<0.001|<0.001 | <0.001 | <0.001

WEFN 55 4F
b= . 1 | 165 |<0.0012<0.0012|<0.0012 | <0.0012
(f % 30 L/10a 1 | 152 <0.001 | <0.001 | <0.001 | <0.001
(R32) WEE . 1 | 164{<0.001a| <0.0012| <0.0012| <0.0012

HE 53 4R 1 | 166 <0.001 | <0.001 | <0.001 | <0.001
A
&?;{;) 1| 1 |170]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

A0 54 42 30 1/10a
nwhH o T

I==g
Eﬁ;ﬁi; 1 | 1 |224]<0.001| <0.001 | <0.001 | <0.001 | <0.0012| <0.0012| <0.0012| <0.001a

WEFN 54 4FFE
7&%;{; 1 | 1 |190][<0.0012|<0.0012|<0.0012|<0.0012|<0.0012|<0.001a | <0.001a | <0.0012

(§zJ7-52)

BRI 54 4E1 30 110 1| 1 |112]<0.0012|<0.0012|<0.0012|<0.0012| <0.0012| <0.0012| <0.0012| <0.001
ZT-E 0 RETE 1 1 100-| () | (F) | (FD) | (F) | (F©) | (F) | (Fb) | ()
(& Hh) 124 | <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012 | <0.0012| <0.0012

(D, &%) 1| g |00 (ER) | (&) | (&80 | (&) | (&) | (&80 | (8% | (&%)

BN 54 4R 124 | <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.001
72
(FEHh) 132-

(75 1] 1|5 <0.0012 | <0.0012 | <0.0012 | <0.001

WEFN 56 4F

(508 | (50x | (sor| (s | (FD) | (FD) | (F0) | (£D)
30 L/10a 1 . N N . <0.0012| <0.0012| <0.001#| <0.001=
s WY 1 88 | & D) | ') | D) | BED)| o) ) TS
AIZED ! <0.001 | <0.001 | <0.001 | <0.001 SK) | (%) | (5% S
(FHh) . : : : <0.0012| <0.0012| <0.0012| <0.0012
(FD, &%) (F) | () | () | (F0)
WAFN 56 4 L1 105 ((ffg) ((f;f) gfg ((ffg) <0.001 | <0.001 | <0.001 | <0.001
<0.001 | <0.001 | <0.001 | <0.001 (520) | (&0) | (&%) | (&%)
: : : : <0.001 | <0.001 | <0.001 | <0.001
TAZWN
I==4
Eigig 1 | 382 [<0.0012|<0.0012|<0.0012 |<0.0012|<0.0012 | <0.001a | <0.0012 | <0.0012
A 53 4 30 1/10a )
==
((5%% 1 | 382 [<0.0012|<0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.001a
WEFn 53 4E
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e
(Coerigica =
(G ERAL)

St 4

it
30
il 51k

%
(=)

PHI
(A1)

P4 iE(mg/kg)

ISHISYHTREBE

FE AT R B

VALN

EHR

VAN

EHR

i

Az E

P

e )

P

Az E

T

A E

P

TAIW
(% Hh)
(FRF)

RN 54 4B

TAZW
(FEHh)

(ZEZETD)
HEFn 54 47

306/10a
HETE

387

<0.001=

<0.001a

<0.001=

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

387

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

IEhwvL x
(% Hh)
2%

BN 56 4

40 L/10a
VETE

112

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

v L x
(T Hh)
2

WEFD 54 4F i

40 L/10a
VETE

83-
105

<0.001a

<0.0012

<0.001a

<0.001a

<0.0012

<0.001a

<0.0012

<0.0012

b=V
(i %
(R3E, %
Rz BR<)
BN 58 4

Aay
(N A

it {11 B J550)
CR3E, R

F2 # B <)
HEFn 58 4

30 L10a
W

104

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

119

<0.001

<0.001

<0.00

1| <0.001

<0.0012

<0.001a

<0.001a

<0.0012

P =2
(e 5%

(=, R
B wBR<)

HEFn 61 4F B

30 L/10a
W

106

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

87

<0.001

<0.001

<0.00

1| <0.001

<0.001

<0.001

<0.001

<0.001

N VINE R4
(F )
(Bk2£)

%0 59 4E

30 L/10a
VETE

112-
169

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.0012

<0.001a

ZIiES

(i Hh)

(FR36)
WEFN 59 4FFiE

30 L/10a
TR

166-
190

<0.001

<0.001

<0.00

1| <0.001

<0.001a

<0.001a

<0.001=

<0.001a

ZiEH
1)
(i75)

HEFN 60 45

30~30.9
L/10a
W

184

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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e

P4 iE(mg/kg)

(T HE ﬁﬁﬁﬁf ?‘i § PHI KOS AT ST b B
(O HTERAr) R | |G (H) Z-HR JIRLN ZHR B
S 5| | (1 _— — _— —
% i | EAME | B | PIE | BemiE | CEME | Sl | PR
NERSES
(i 5% 30 L/10a 85-
() e 2 | 1| gg |<0.001<0.001]<0.001|<0.001|<0.001*|<0.001%|<0.001*|<0.001
WEFN 59 4FFiE
NEL %
(bt 5% 30 L/10a 77-
. SN <0. <0. <0. <0. <0. <0. <0. <0.
(%) s 2 | 1| g |<0.001]<0.001]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001
HEFn 61 4F
AR
(% ) 30 L/10a 177-
(R err 2 | 1|40 <0-001<0.001|<0.001|<0.001 |<0.0012|<0.0012|<0.001*|<0.001
WEFN 59 4F i
B—<
o 1| 1 | 52 |<0.001|<0.001 | <0.001 | <0.001 | <0.0012| <0.0012| <0.0012| <0.001a
(i 3% 30 L/10a
(R3) WETE - - - - -
WA 60 £ 1 | 1 |103]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
B—<
(i 30 L/10a 59-
() err 2 | 1| g |<0.001]<0.001]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001
WEFN 61 4F
o 1| 1 | 42 |<0.001|<0.001 | <0.001 | <0.001 |<0.0012 |<0.0012 | <0.0012 | <0.001
(e 5% 30 L/10a
(R3) YETE
WIFT 60 4F 1 | 1 |111}<0.001]|<0.001 |<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
AN
(ffi % 30 L/10a 35
() etk 2 | 1] g, |<0.001|<0.001<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
HEFn 60 4E
5o
(5% ) 30 L/10a 113~
(75 s 2 | 1| gq|<0.001|<0.001 | <0.001 | <0.001 |<0.001¢|<0.001%|<0.001%| <0.001
WEFN 60 4FFE
ARSI
(F ) 30 L/10a 59-
N 2 | 1 <0.001 | <0.001 | <0.001 | <0.001 | <0.0012| <0.0012| <0.0012| <0.0012
(e i) err 6o, | <0.00 0.00 0.00 0.001 | <0.00 0.00 0.00 0.00
HEFN 60 4F-
AR
(FEHh) 30 1/10a 59-
. <0. <0. <0. <0. <0. a| <0. a| <0, al <), a
D) s 2 | 1| gy |<0.001]<0.001|<0.001 <0.001<0.0012| <0.001%| <0.0012|<0.001
HEFN 60 45
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e
(Coerigica =
(G ERAL)

St 4

it
30
il 51k

%
(=)

PHI
(A1)

P4 iE(mg/kg)

ISHISYHTREBE

FE AT R B

VALN

EHR

VAN

EHR

i

Az E

P

e )

T

Az E

T

A E

P

IR

(% Hh)
(FRF)
REFN 61 4FFE

AR

(T Hh)
(BEHR)
HEFD 61 &

30 L/10a
W

48-
57

<0.001

<0.001

<0.00

1| <0.001

<0.001

<0.001

<0.00

1| <0.001

48-
57

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

L5909
(hte 5%
(3

i Fn 60 4F B

30 L/10a
VETE

59

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.0012

<0.001a

84

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

LA9D
(bt 7%
(3

HEFD 61 &

30 L/10a
VT

70-
77

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Lxon
(% Hh)
2%

BN 60 4FFE

30 L/10a
TETE

136-
140

<0.001a

<0.001a

<0.001a

<0.001a

Lxon
(& Hh)
L)

K 16 A

20 L/10a
T

194-
210

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

EFo At
?
(i3
CGEHERD)

HEFN 60 4FFE

EohAt
?
(& 1)
(CEZELD)

HEFN 60 45

30 L/10a
W

75

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

48

<0.001

<0.001

<0.00

1| <0.001

<0.0012

<0.001a

<0.001a

<0.0012

FHINAZ
o)
(% Hh)
(FKIEH)
RN 53 4L

30 L/10a
TETE

71-
77

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

REOND
()
(5218

HEFN 60 4

20~30
L/10a
WETE

168-
174

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.0012

<0.001a
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e

P4 iE(mg/kg)

ek @%&ﬁﬁf ?i § PHI N PSR
(M EBAL) g | ()(EI) VALN EHR VAN B
S = | 5| _— — — —
¥ Il | P | Al | P | el | CESE | Rl | CERE
=2V
(FEHh) 30 L/10a
(355 VETE 2 1 34 <0.0012| <0.0012| <0.0012| <0.001
HEFN 60 4F-
ZFEOR
(bt 5% 20 1/10a 56-
(L8 s 2 | 1| gy [<0.001|<0.001]|<0.001|<0.001 |<0.001 | <0.001 | <0.001 | <0.001
SRR 16 4
Fy Y
(FEHh) 30 1/10a 69-
(30 etk 2 | 1| ;5 |<0.001<0.001|<0.001<0.001 | <0.001|<0.001 | <0.001 | <0.001
WEFN 60 4F S
F<bOY
(5% Hhr)
(R32)
FR 60 fER 30 Li10a 2 | 1 83 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
<50 s 9 ) ) ) ) ) ) ) )
(fii 3%
(R5R)
WEFN 60 4F
ey YD
M 90 L10a 41-
(fii % . 2 |1 <0.001 | <0.001 | <0.001 | <0.001
e WEE 42
(BEED)
YRR 16 4E
IO
“ 90 L10a 41-
(i 7% 2 | 1 <0.001 | <0.001 | <0.001 | <0.001
b VETE 42
(FR36)
SRR 16 4B
ZoiE | 30L/10a
@) e 1| 1 ]151 <0.0025(<0.0025 |<0.0025|<0.0025
()
%}zizﬁg@ 20?%;06‘ 1| 1 |283] <0.001|<0.001 | <0.001 | <0.001
Y 111|115 <0.001 | <0.001 | <0.001 | <0.001
(i 3% 20 L/10a
(EZEER) WEE
%}zizﬁrg 1] 1136 <0.001 | <0.001 | <0.001 | <0.001
F RN
(bt 5% 30 L/10a 197-
(0 ek 1| 1 |g0g]<0.001{<0.001|<0.001 |<0.001
YRR 16 4E
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e

P4 iE(mg/kg)

(T HE ﬁﬁﬁﬁf ?‘i § PHI KOS AT ST b B
(M EBAL) R | |G (H) VALN EHR VAN B
%ﬁ’iﬁﬂzfg ]ij I=Rr— I=Ry—p H. & |= R
% i | EAME | B | PIE | BemiE | CEME | Sl | PR
nE
(T ) 20 L/10a 77-
(G H7) err 2 | 1| 76| <0.001]<0.001|<0.001|<0.001|<0.001|<0.001 | <0.001 | <0.001
Rk 16 4E B
* 75
(bt 5% 30 L/10a 79-
() . 2 | 1| ,=|<0.001<0.001 | <0.001 |<0.001
Rk 15 4R
WZn 90
(bt 3% 30 L/10a 50-
(k) err 2| 1| 0 <0.001 | <0.001 | <0.002 | <0.002
SRR 16 4R
(ﬁl,;i 30.5~33.3 AL
Sl L/10a 2 | 1 <0.001 | <0.001 | <0.001 | <0.001
(BEED) e 85
YRR 16 4E
ﬁ(?;i < 28.3~31.2 119-
(TS L10a |2 | 1|/ <0.001 | <0.001 | <0.001 | <0.001
. WETE
SRR 16 4R
L
(F ) 20 1/10a
(i 125) err 2 | 1 |278|<0.001|<0.001 | <0.001 | <0.001
Rk 16 4E B
HAIZAL
A 20 L/10 366-
(& #h) il ORI | <0.0025[<0.0025[<0.0025|<0.0025
(%) YETE 372
SERR 17 AR
TEFH
L(%%(;bﬁ_) 99~ 40 .
. J1oa | 2 | 1 <0.0025|<0.0025|<0.0025| <0.0025
() e 55
SRk 17 4E B
Ll —
(FEHh) 30 1/10a
(D) . 1 | 1 |123]<0.002|<0.002 | <0.002 | <0.002 | <0.001 | <0.001 | <0.001 | <0.001
SRR 17 4E
LY —
(i 3% 20 L/10a
(L3 e 1 | 1 |150]<0.002| <0.002 | <0.002 | <0.002 | <0.001 | <0.001 | <0.001 | <0.001
SRk 17 4E B
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e
(Coerigica =
(G ERAL)

St 4

it
30
il 51k

%
(=)

PHI
(A1)

P4 iE(mg/kg)

FE AT R B

VAN

EHR

P

i

el | FME

i

e | PEE

AN Y
(FHh)
(5130
ok 23 4

W A
(2 )
(DEAK)
TRk 23 AR

20 L/10a
VETE

25

<0.001

<0.001

<0.001

<0.001

20

<0.001

<0.001

<0.001

<0.001

HHEH
()
()

ok 18 4R

20 L/10a
VETE

126

<0.0025(<0.0025

<0.0025(<0.0025

HoX X9
(T h)
(i22)

Wik 19 A2

30 L/10a
W

292-
299

<0.001 | <0.001

<0.001 | <0.001

FINCIAN

(b 7%

(1)
ok 19 4F

20 L/10a
I

65

<0.001 | <0.001

<0.001 | <0.001

FryY
e
(fte 3%
(39
WoRk 21 AR

20 L/10a
VETE

31-
37

<0.001

<0.001

<0.001

<0.001

<0.001 | <0.001

<0.001 | <0.001

SRVALT
v
(it 3%
(5%)
Wk 21 4F

20 L/10a
T

73-
74

<0.001

<0.001

<0.001

<0.001

<0.001 | <0.001

<0.001 | <0.001

g5
(fte 7%
(39
Rk 22 AR

20 L/10a
VETE

113-
118

<0.001

<0.001

<0.001

<0.001

DHTLeH X
x
(bt 5%
(1)
ok 24 4FFE

20 L/10a
I

30
44
58

B i
(ZHAR KON B4R D

=N
o

RIS SR
(ZHAR K Y B4R D

=R
o

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

B e i
(ZAK R O B4R D

Al

SR
(ZAK R O B4R D

Al
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e

P4 iE(mg/kg)

() %i% §§ E PHI KOS AT ST b B
iR A R | |G (8) ZHR EHE ZHR EHK
SRR ) o — — — —
¥ Bl | PR | Bl | ERE | B | T | B | S
29 <0.001 <0.001
43 <0.001 <0.001
57 <0.001 <0.001
0z 8
5 48 | <0.001 | <0.001 | <0.001 | <0.001
(i 20\\%‘{}03 2 | 1
(520 VR
‘ 83 | <0.001 | <0.001 | <0.001 | <0.001
SERR 28 4 FE
Jayal 1 1 106 <0.001 | <0.001 | <0.001 | <0.001
(E2Hh) 2(%/?11051 1 1 65 <0.001 | <0.001 | <0.001 | <0.001
()
ok 30 4F 1| 1190 <0.001 | <0.001 | <0.001 | <0.001

) 7 — 2 BERRAREOHE I,

TERRFUEIZ <z AT LTz,

a RIFLEMERBROM RN D ZEVEDHER SR T RIRAAIRNIC & 2 5B RS R,
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@1,3—v7unru~Xr 55%iHA|

s S 7R (mg/kg)
(kT ) @%&ﬁﬁf ;‘i‘? § PHI NG Y PR B
GIHT L) R | 8| ) (H) EHE ZHE EHE

e

A ¥ AN | N | AN | R | AR | R | P

/210015 1| 153 <0.0013 <0.0014 <0.001
1
;‘1001; 1| 153 <0.0012| <0.001 [<0.001
“(Q ﬂbﬁ)/“ /21001; 1| 118 <0.0012|<0.0012|<0.001
(;Eﬁ[s) e w01 | !
W 46 A 108 1| 118 <0.0012|<0.0012|<0.0012
= S|
/21002‘ 1| 122 <0.0012[<0.0012( <0.001
1
;*1002‘ 1| 122 <0.0012[<0.0012( <0.001
/21001; 1| 110 <0.0012[<0.0012( <0.001
1
@(; f@” ' oL 1| 110 <0.001%| <0.001( <0.0012

(;%ﬁﬁ) o 20 L
T 462@; 1108 1| 97 <0.0011| <0.0012| <0.0012
[} )|

1
711001; 1| 97 <0.0014(<0.0012| <0.0012
ﬁfifﬁ /21001; 1| 75 <0.001/ <0.0012| <0.0012
B&
()
TR 46 42 ;110015 1| 75 <0.001| <0.0012| <0.001¢
[} )|
— | W&k 1
i;i;g 2oL 1| 94 <0.0012(<0.0012( <0.0012
BE

TN [==3
Hi}jﬁf@ ;11001; 1] 94 <0.0012[<0.0012| <0.001=
= S|

2T

(i H) (R (SR (2K
(2. x2) 1| 127 VED) | PED) | NED)
D 48 £ oL <0.0022|<0.0022| <0.002
&) B

7N HeiE /10a 1

&
(ﬁéz_‘% i);@ 1 | 161 <0.0022[ <0.0022( <0.002
WEFD 48 47
1| 83 <0.001] <0.001] <0.001
w50 /21002‘ 1| 89 <0.001 ] <0.001 | <0.001

(i) | e 1] <0.001 ] <0.001 | <0.001

(R%) 1| 83 <0.001 | <0.001 | <0.001
R 46 47 ?10015 1| 89 <0.001 | <0.001 | <0.001

1| 119 <0.001 | <0.001 | <0.001
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(RZES

P4 i (mg/kg)

T E) @%&ﬁﬁf ?f;% g{ PHI RSN FEPISY BT

Sy HTERAT) . o (/) ZHR EHE VZZLN R
e | EIE | 85| @D - - - -

S Bl | EME | Al | EE | &EE | EWE | ReE | SEAME
XpIHY 1 | 54 |<0.0022|<0.0024 <0.0022 <0.0022
@) | [ 40L ) 1 | 69 [<0.002¢]<0.0022] <0.0022] <0.002
(R3) /10a
NEFn 48 4B 1 84 [<0.0022|<0.0022|<0.0022| <0.0022
20 L,
1 | 175 |<0.0012| <0.0012 <0.0012 <0.0012
/10a 1
AT 40 L 1 | 175 |<0.0012|<0.0012| <0.0012| <0.001=
(FE#) | ... | /10a
o WETE
(2) 20 L 1 | 204 |<0.0012|<0.0012|<0.0012|<0.001a
T 47 47 /10a ' ' : :
0L | "
1 | 204 |<0.0012/<0.0012/<0.0012/<0.0012
/10a
20 L 1 | 206 |<0.0022| <0.0022 <0.0022| <0.0022| <0.0022|<0.0022 | <0.0022 | <0.0022
AN 1108 1 | 209 |<0.0022| <0.0022 <0.0022| <0.0022| <0.0022|<0.0022 | <0.0022 | <0.0022
(B Hb) - . [ 1] 213 |<0.002¢| <0.002¢ <0.0021) <0.002¢| <0.002¢|<0.002¢|<0.002| <0.002:
(R%) 0L 1 | 206 |<0.0022|<0.0022|<0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
BEFD 47 45 110 1 | 209 |<0.0022|<0.0022|<0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
a 1 | 213 |<0.0022|<0.0022| <0.0022| <0.0022| <0.0022| <0.0022| <0.0022| <0.0022
20 L 1 | 126 |<0.0022|<0.0022| <0.0022|<0.0022| <0.0022| <0.0022| <0.0022| <0.0022
AN 1108 1 | 140 |<0.0022|<0.0022| <0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
(g 22 . . [ 1] 151 <0.002¢|<0.0022] <0.002¢| <0.002¢| <0.002¢| <0.0022) <0.002¢| <0.002
(R%) 0L 1 | 126 |<0.0022|<0.0022|<0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
BEFD 47 45 110 1 | 140 |<0.0022|<0.0022| <0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
a 1 | 151 |<0.0022|<0.0022| <0.0022|<0.0022|<0.0022| <0.0022| <0.0022| <0.0022
75(f; iq]fiz)i 711001; 1| 1| 138 |<0.0012 <0.0012 <0.0012/ <0.0012| <0.0012|<0.0012|<0.0012 |<0.0012
(i%ﬁ) Rl 441,

R 50 A s | 1| 1| 154 |<0.001%<0.001¢|<0.001% <0.001*| <0.001%|<0.001%| <0.001¢| <0.001
DA 1| 1| 74 |<0.0012<0.0012|<0.0012| <0.0012|<0.0012| <0.0012| <0.0012| <0.0012
(FTH) | ... | 40L
CR3R) ] n0a 1| 1| 74 |<0.0012<0.0012|<0.0012| <0.0012|<0.0012| <0.0012| <0.0012| <0.0012

W 50 e . . . . . . . .

;*1001; 1 | 367 |<0.0032| <0.0034 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032
1
TAEW 60 L
& 08 1 | 367 |<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.0032| <0.0032| <0.003a
(BEAR) 40L
R 46 . nos | 1 | 361 |<0.0032/<0.0032|<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.003
?1002‘ 1 | 361 |<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.0032| <0.0032| <0.0032
40 L
ThEn 1| 367 <0.0032| <0.0032| <0.0032| <0.0032
- /10a
(FZth) 0L 1
(ZEZERR) 108 1 | 367 <0.0032| <0.0032| <0.0032| <0.0032
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P4 i (mg/kg)

VEW 44 = .

Gekopg | PRI B Nz P HT
IS RO | 1E | %

(TR o P 5 | (a) (H) ZHR EHE VZZLN R

S Bl | EME | Al | EE | &EE | EWE | ReE | SEAME

17

HEF 46 /5 ;‘1001; 1 | 361 <0.0032| <0.0032| <0.0032| <0.0032

60 L !
1 | 361 <0.0032| <0.0032| <0.0032| <0.0032
/10a
2‘75‘ 1| 1 | 104 |<0.00054<0.0005% <0.0012| <0.001a <0.001a| <0.0012| <0.0012| <0.0012
(FEHh) 40 L/10a
(AT& 1) VETE

VI 53 A 1| 1| 96 |<0.00054<0.00054 <0.0012|<0.0012|<0.0012| <0.0012|<0.001a|<0.001a

TEOVD 1| 1 | 162 |<0.00054<0.00054 <0.0012| <0.0012| <0.0012| <0.0012| <0.001a| <0.001a
(% Hhn) 40 L/10a

H%S’Egﬁ;g TRiE 1| 1| 195 |<0.00054<0.00054 <0.0012| <0.0012| <0.0012| <0.0012|<0.0012| <0.001=

FoLox 1| 1 | 132 |<0.0012/<0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.001a
(FHh) 40 1/10a
(BRAR) VEE

R 53 A 1| 1 | 861 |<0.0012/<0.0012/<0.0012<0.001
t(i;ﬂ‘ﬁ;” 1| 1| 86 |<0.00054<0.00054 <0.0012|<0.0012| <0.0012| <0.0012|<0.0012|<0.001a
B
(FR1)

MR 5345 40 1/10a 1| 1 | 151 |<0.0012/<0.0012<0.0012|<0.0012|<0.0012| <0.0012|<0.0012|<0.001
AN TRBIE
71(2 ﬂﬂ)/“ 1| 1| 86 |<0.00054<0.00054 <0.0012|<0.0012|<0.0012| <0.0012|<0.0012|<0.0012
B
(GEE)

WA 53 4 1| 1 | 151 |<0.0012/<0.0012|<0.0012|<0.0012| <0.0012|<0.001a|<0.0012| <0.001
”i;ﬁ 1| 1 | 167 |<0.0012/<0.0012 [<0.0012 |<0.0012 |<0.001a [<0.0012 |<0.0012 |<0.0012
(FHh) 40 L/10a
(79 VETE

WA 54 A 1| 1 | 197 |<0.0012/<0.0012<0.0012|<0.0012| <0.0012| <0.0012|<0.0012| <0.001

1) 7 —# NEBRARMOLEITERRIUEIC<2 A LT,
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OF A=V =78 I

«1,3-V7mraral < A

et = 7R E (mg/kg)
R @%ﬁg - ;'& PRI 1] FEPI TR
AN\ SER AT 1A
(”gﬁ“?) wAEE | 5| ) B
i i % f el | T
E:S éﬁiﬂ? iR 1 1 <0.001 [<0.001
> 30 L/10a

SR 17 4R

b 111 <0.001 | <0.001

) 72 BEERFKMOLEITERRIUEIC<ZAT LTz,

D i< AZRA




DAFNAVFFTH—FD1.3-V7au a2l

= 74 i (mg/kg)
{/ﬁ%% /{giﬁﬁa %ﬁ IEI 014 4%
GREzTEHE &U\% ;& " PHI INBY 53 MR BE NS MR RS
(M EBAL) PRk 5 | )M) VLN JIREN VALN JIRES
S el | EIE | R | EE | &eE | FHE | &EE | EYE
(LA 1 | 292 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
(FEHh) 40 1/10a 9
(@%%) VRiE 1 | 239 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
SERR AR
S
2 Hh)
(FEM) 1| 138 <0.001 | <0.001 | <0.001 [<0.001
SERE 15 4
B 30L/10a |
S T
(i 3%
(FEM) 11115 <0.001 | <0.001 | <0.001 | <0.001
SER% 15 4R
i3
46.2 194 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001
L/10a | A 1 | 201 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001
VBT . 208 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001 |<0.001
x| 466 201 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
1) L/10a | B 1 | 208 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
(g;%) VBT 215 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
WO
gk 18 4 185 | <0.001 | <0.001| <0.001 | <0.001| <0.001 | <0.001 | <0.001|<0.001
i A 1 | 192 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
- 40 1/10a . 199 | <0.001 | <0.001| <0.001 | <0.001| <0.001 | <0.001 | <0.001|<0.001
VETE 185 | <0.001 | <0.001| <0.001 | <0.001| <0.001 | <0.001 | <0.001|<0.001
B 1 | 192 | <0.001 | <0.001 | <0.001 | <0.001| <0.001 | <0.001 | <0.001 | <0.001
199 | <0.001 | <0.001| <0.001 | <0.001| <0.001 | <0.001 | <0.001|<0.001

E) 7 — 4 NERBRANOGAILERRAMEIC <A+ Lz,
Dl AZRHA,
A JLFR 14 HBRERT T,
B : AU 21 H %S,
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<HHE>

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AEfE CER 16 42 7 A 1 HANTEA T B 3 2225 0701015 )

7TH 1 RIZEATGTEEDSBEROMBIREF O & - 72, IFIHAEK OFIE A D
EIZOWT: ML AL B RIEFMREST 1 BISEEE 6 KUOBEEE 1~6
Bih, WIE ORI (R 34 F£REE SR 370 ) O—HZBIET %
f (ERk 17 45 11 A 29 A fHFEA 588 SR 499 =)

JREHENDG 1,3- 7 mn T uxy (BrbA)  (CERk 2041 H 22 H) :1,3D
Bk, —Ha®R

B AR BRI DV T (R 20 4F 3 H 3 BATITIEA 7B A 38 R4 0303012
)

1,3-¥ 7 v u 7 a Xy O R RN LR DB & B 1,3-D Hdfratigs.
2010 4, RAFK

JEHEADGR 1,3- 7 mu 7y G#hA) (201041 H 15 HGET) £ 1,3-D
ek, —HoR

IARC Monographs. Vol. 71 (1999)

ZEEE 1~3 B K IR 2GR 1,3-D BEilFhES . RAR
Dietz, F., et al. (1984). Non-protein sulfhydryl content and macromolecular
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