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E ®

Y o REBAITHSL [=F7F 4] (CAS No. 121-75-5) IZDOW T, ZIEPDER
FOEREEER (JMPR, kE, EU%) %AW CR AR ERN 2 F5E L 7=,

FEAI L W7 RER A 1L, BIANEMS (T b, v TR, PEXERO=U RY) |
T ENEMGRER OKRE, ¥ 25 | (EWEERE ., matkHEE (7 MR X) |
AR EE (7 > b)) (1BEENE (T v PR X) | BHEEERENAENE (T
v R) L ERANE (U R) | 2 REE (T ) | 3B (T ) | RE
B (7 NEOYHX) | FgERENE (7> b | BEEEE0RBREE TH 5,

BRGNS, ~ T F A G L 2 REBII I KL O MILEK ChE OiF
PEHE ThH o7z, BIHRBICKIT D88, earBre, FEMRR MR OAERIZ W TR
L 72 DB TEEIIRR D B o T,

~ 7 A& 18 i H RIFE DS AERREBRIZ 3 T IR E 0D 38 A= A BE O SN AR
D BT, TEEORAMFFITEGEFEEICL D b0 L 13E 2 <. Ty - B
ERETDHIEFARETHDL EEZ XN, 7y FTIEEPAMKITED bLenoTz,

KRB T D EIEM N G E T O RE S E 2~ 7 F 4 (BLE
MOI) EERE LT,

Y X & T3 A B AR TR R 25 mg/kg KE/A NG LNTVWEN, =T
F A DEEIT L DL BB MRS TH S ChE {FHEEICE S EHEEREN T
Y R THELATNDLZ ENDL, BRMERZERITT v N2 W 2 FRMEMEFEMRR
Fe O 2 R MEFEME D ARG R TR D - M & 29 mg/kg RH/H Z R0
& LT, BefR¥ 100 TR L7Z 0.29 me/kg (AHE/H 2 — R EEGFAERE (ADI) &&RiE
L7,

T, T FAVOHREROBEICL D EEZ LN EERBICT 2 EHEED
O BE/MEIX, B ROHERE DR GEEKHRBR THE LN 16 mgkg (KETH -7
EDD, TNERILE LT, Ze%5510 (B FoORBRTH D - OA 1, ik
10) TKL7z 1.5 mg/kg (AEZAMESRAE (ARfD) L&E L,

10



I. M REFEOHE
1. A%
e

2. BPHESD—1E4
m& . ~7F A
#4, : malathion (ISO %)

3. 24
IUPAC
4 S-1,2-E A (= bF T HILR=L)TF )L 0,0-F AF =R AFKa T4
7— bk
¥4, 1 S-1,2-bis(ethoxycarbonyl)ethyl O,0-dimethyl phosphorodithioate
CAS (No. 121-75-5)
4 DT 2 (A N VERRT 4 ) TFAANT AT E AT — b
o4, + diethyl 2-[(dimethoxyphosphinothioyl)thiolbutanedioate

4. 7FK
C10H1906PS2

5. 5FE
330.36

6. EEX

CHO S cooc,Hs

/P\
CH50O s—
COOC,Hs

7. AEOERE
VITFANT1B0FEICT AV Y AT F IR« o N"=—FhI K- THIZE
SNTAHY RFRFITHY, ChE ZHET A Z LTk o THRRAEEEZ T,
R CTILSEH SN TS,
AARTIL, 1953 ARG I NT-, AEl, SRR L EE OB ENE
FHSITWD, £, R T ¢ 7 U A MAEEE AL S BERENRE STV D,
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I. REHICRIFAROBE
IR EE (2010 45) . JMPR (1997 45, 1999 4, 2003 42K 1f 2005 42) . EU
(2009 4F) | K[E (2006 ) . ZI (2009 ) EEMEA iz, BEcET =
BREFHAM R AR L., (B3R 5~15, 17~19)
HFEEMRBR[OI-1~4]1Z. .~ T F 4L OV F N RFES U0 TRE#HR L= D (B
F Meth-UCl= 7 F A2 o, ) | AFVEROATF L HEORFEZ 1C T
WL7Zbo (BT Mmet-4ClvZF4 2] W), ) WNT Y VJFET-% 32P CTHEH
L7ebo (LR [82P-=FFF ) Lwo, ) ZHWTERI N, BENRREE K
OMREIREE X, FRI2H D DN WA I3 eERE (B E&RHEE) o~ 7 T4
Ha5 U72ME (mglkg Xidpgle) %R Uiz, REMW1 5 RN FR K OV AL iE ZEmE R 1 3 51
L L2 R-RENTWD,

1. EMRREanHER
(1) v O
SD 7 v ~ (—H#tE 4~6JC) (Z[eth-14Cl~ 7 F 4 % 10 mg/kg (KEDHET
HEREO# G L, SR EmaUR D 52hE S 7z,
@ i
a. MiEhREHDS
MAE YR E DI ENREFH) /N T A —F TR LIRS TN D,
leth-14Cl~ 7 F A 138 O B G140 TR & A, LA AP i S RE T B 13 % 5
1 FF2IC Crax ICEE L7, FEMETIHA LT,  (BHE5)

®1 MEFREOEVBEFN/NS A4

Tmax(hr) 1
Crmax(ug/mL) 12.5
T2 a(min) 18.5
T2 Bthr) 7.16
AUC (hr * ug/mL) 82.8

) 7213 6 ILDFEE

b. RN
PR OWER R HEIEER (1. (1) @12 254 48 R O R o K O H
(ZHEME S - B RE O PRI B | RO B G S vz [eth-14Cl~ T T4 > O
13072 EH 100% E RS, BhIRtREZZET 5L, RO&kG I
~ 7 F A OWICRIT 90% =B 2 5 EHEINT-, (B 5)

@ 4
B 24 W] 14 O F AR B 1T 2B HERE 133K 2 IR STV D,

12



BHICH S B WOIERE S AT NGO B AL, VT, B, MEN OBIEONEIC E
RS BT, (B 5)

x2 BEURREOTEMRBICHSTLIEBRAERE (ug/g)

HH T RETR
= 0.291
4% 0.773
i 0.172
e Ji 0.279
Lol 0.109
Jifi 0.154
H 10.2
JFF ik 0.251
etk 0.154
5 Mk 0.362
PN 0.266
RllE 2.99
G Wi 0.059
B 0.119
H—H AL 0.093

) F—Z% 4 Lo

Q@ K
PREE K O HPHEIEERER [1. (1) @] CERELS 7= #5124 RO JR 2 FW T
RFEE - EERBR i S -,
JRAAPREIIEEE 3 ITREN TV D,
R & LT B DIENIC, C/D KOE RRD STz,
FEAHRREE 1L, P=S (KD P=0 {k~DEl Kk T AT VAEE OIK R TH
HEEBEZLNTE, (BI5)

&3 REPHKHEY TAR)

~T7F A 0.01
A B 1.44
Bl C/D 0.42
" E 0.06

) F—Z% 4 VLB

UHAR, MEds 2 B0 RV R D Z L A — A A LS (LLTRIC, ) .

13



@ Het
Be5-1% 48 WF[H D JR#E K O HEME 2R 135K 4 IR STV D,
B G REIX IR U PR S L, 5% 24 FEE] O R P PEER1T 93.0% TAR
Tholz, (Z5)

F4 RERUFETFHME (hTAR)

¢ 5-1% R Pt
(FEfH) SR # A
0~24 93.0 8.54 5.08
24~48 1.90 1.75 0.12
X 94.9 10.3 5.17

) F—Z% 4 VLo B

(2) v L@

wY=rT oy b (HE, TCECRE) 1I2[32P]~ 7 F 4 % 25 mglkg (KREOH &
THEMENSR G- L, &5 48 FEE# £ TORKOFEZ 23 BIEEE L TR PR O[F
TE - BRI S L,

HEEN % 5% DR HFAGEIEFR 5 I RSNLTW 5D,

B 48 BEI 1% £ TITHKI B0%TAR 23R I HEM S vz,

JRPOTFENRBHMIE THY ., T0IEF»rORHHE LT, D, F, S, UKUR
NRHLNTZ, (B 5)

x5 BEANRSERORPREY

INGiLY] ElA (%TRR)
D 12
E 48
F 11
R 4
S 10
U 6
REEHY 3

(3) vk
RV =Ty b (6 P) (Zlmet-14Cl~ T F 4 (25 mg) % H[ERE O& S
L. %5 8 Hfi#g KO 24 #1235 1) 2 HEH e ORI 3 AR DSt S vz,
PREE K O R HREIE NS AR D AT 13 6 IT RSN TV 5,
B GO RE T BRI BRI S AL, B G- 24 BERH T 91.7%TAR 23S BRI
ST, M T EENBEMIC R b 2 < ORERRD bz, (ZH5)

14



&6 RERUMHEIDHE#IECICHEBSM (WTAR)

Ak 5. 8 FEfi 4 e 5. 24 Wrfi1#%
FESL (14CO2) 1.66 2.77
SR 44.1 83.4
# 0.78 5.51
BEr 46.6 91.7
Ji <0.01 <0.01
Lk <0.01 <0.01
JH ik 0.28 0.18
JIEL R <0.01 <0.01
T fik 0.09 0.05
HAL 0.30 0.05
HILENEY) 46.7 7.75
1R 0.78 0.20
(4) =HRD

~ U A (HE, RHFLOVCEAH) 206 FlgAfH L. 100,000 g LG5 %%
MriCiERR A2 Uiz, ZofEFER (1.0mL) X O'GSH (2 umol) ® A -7z
0.06M U Z-MifgiEmik (pH 8.8) DIRAKINRIZ, [met-14Cl~ZF 4 (2
pumol) ZHA L, 37°CT 30 /Mo v F 2_X— kL, ST HRE R E S
2o F£72. [met-14Cl~ 7 F A L USHAGTIC 0.2 pmol D/XT A XY &z, 37C
T HBA v Fa_X—F L LREL,

<~ T FF L ORBIKIET R T A% Y U R ONGSH O3 7T ITRS TV
5o

R F 28 GSH % BUSHRIZIN Z 72358 T S, T 4% Y VIO 22
=T o7, GSH IEF(E F TR SN2 GEIX. C/D oA TH T,

CLEX Y HFIEATEEm I L D FOERIZINZTFH L VTV AT 2T —F
MEAHLTWAZ BRI, £, KRBRD in vitro 54 T Tl ¥
C/D OAERITINAK I EREFE B G- L TRV | /3T 43V AT K0 K g »

PLE S D 2 &R S LTz,

(ZM 5)

1 ISFAVORBKIEFT/NSAHFY VRV GSHOFE

R OEIE (umol/30 min)
K -NTFFX -NTFFX +INTFF
- GSH + GSH + GSH
C/D 1.78 1.37 0.06
F 0.0 0.12 0.09
REEHY) 0.0 0.30 0.22

15




(5) ¥ORQ

~ U A (M, RHFEOVEEARH) ([ZB32P]~ 7 F 4 % 30 mg/kg (KEOHET
JEERNEEE- L, #5830 %R EFR L CTofrikel 8L, REWmOFRE - &
R FE N S 7=,

ARMYEECR T 2L E S IS TV D

Pl BRI BT, KPR S &U\ﬁmmd‘/l/A Sty eV o (N EIN G & SN 1=10)
70% KON 20% 73588 A7z,

AMEEZR T D EERHWITID THY, ZoIFrofREmeE LT, T. RX
VU Mk a7,

FERPFRE L, = F AL AT VO, OF4 Y VBT AT VORELE)
P=S ® P=0 ~O{tThH s EtEZ LN, (B 5)

£R8 KEERIZEITHKEY

L7 #& (%TRR)
U 2.5
T 13.0
R 5.0
D 68.0
AR [A E A 11.5

(6) THRB
ICR ~7 A (ff, PEHCAB) (Zlmet-14Cl~T7F 4% 1 mgkg (AEOHET
HERE OG- L, 60 %I &% L TR OE DS G S iz,
PR B ONMES R ~D b ge gt & & RN BEO G D, & 5% 60 2T
DU HIT D7 < &b 88.8% & R STz,
F 5 60 73f% £ TORK O TP RITE 9 ITREN TN D
FESUHHEE I E TH D L &5 60 4 TR¢Aﬁ9wﬂAR#%ﬁéﬂto@%
HE5)

&9 REUFSIBHER#IE (hTAR)

B ReH (99) s AR
15 11.4 <0.01
30 23.1 <0.01
60 59.5 <0.01

(7) ¥¥
&ﬂ%%@ﬁ%ﬁﬁm@z:Maﬂdvﬁffy%ﬁﬂ¢%f1wm%g(wz
mg/VC/HIZARY) T 5 HED 7 eufngh L, &GHETICR, LUt %,

16



AP G 24 RR#IZ & 3% LD, ITIE. iR, BN R OVE 28R L C. @ik
R 2N FEME S AT,

HENG & OHARIZ 36 1 2 BB U BE I3 3R 10 IR STV 5,

o~ T7F A NIEE 1 BHE T l4pglg, K54 B%T25ug/g 720, #&
5.5 H1%2 TlE 2.14 pg/g 12 L=,

ligees M USRI 35 1 2 7R Y O REIR FE 1 X, P C 2.26 ngl/g, BN& T 1.96 nglg.
DT 0.38 ngl/g. AT 0.24~0.28 pglg. JENF (CKMANENL) < 1.0 pg/lg. HBANE
¥ 1.88 uglg TH-o 7=,

<~ T T A ATERNICEBNT, MU ZUEY R, TCA EIRFREIELRT 7 h—
ADRFEPE L TRV AN, BB T RE C/D XWNE 21241 0.06
uglg Y 0.05 pglg ARkt S dviz, 2406 OREWIZIR F I E IR E TRt S 7o,
RIEAD~ T F A2 RO RAHED T 0.05 pglg ZBZ TR SR o7,

< T F A ATERIAREH S AL 1% 24 B T 45~T0%TAR 23 JR 3 i
ST, BHESRRIIEICRPICHRE Sz, (ZH12)

& 10 BEMRUCHEBICE T HEERSTEE (BTRR)

N LA A R I BT S I G Il e
U R VEE | VU | VR 73 78

RN 71.8 6.3 — — — — 2.3 80.4
KAHNER 68.0 2.0 — — — — 4.7 74.7
& JE PR RN 61.3 — 2.8 — — — 5.6 69.7
Lol 12.8 — — 5.1 10.3 2.6 46.2 77.0

R Mk 5.8 1.8 — 8.2 9.4 2.3 46.2 73.8

JH ik 3.1 4.5 1.3 27.8 5.8 1.8 39.0 83.3
AR 53.8 — — 11.5 11.5 — 38.5 115
JRAS 50.0 8.3 — — 11.1 2.8 22.2 94.4

—  ZRERHIRHEAR L

(8) =T+

PEIRSE (SLFEARB, W 4 1) 12, [met-14Cl~ 7 T4 > Z & EHH R E 25 mg/kg (3.8
mg/P/ HIZHEY) T4 HM A ek s U, G HkPE R8I L, mk&
B 5 24 FERIZIT DR, T, fi. B, RE MO TR, Z 0o g
ICHBE AL T, B RN EmRER D E i S T,

FHAL, BRI O 3BT 2 BEIER 11 IStV b,

PNEEIC BT DR IR E 1T, &5 2 HE £ TO0.01 pg/g LR TH Y, &5 4
H1Z 0.96 ng/g \[ZHIN L7z, JFA T35 1 H1ZIZ 0.32 ug/g, ¥ 5 4 H1%I1Z2 0.33
nglg b LT,

figias 2 OSHAR I Z 3017 2 FR R O BEIR BE 1. JHFIEEC 0.77 ngl/g. &N T 1.08 pglg.
DT 0.28 pglg. AT 0.11 pg/g  EM T 0.18 pglg. 2 K OV FHENI T 0.16 pglg.
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HIHE T 0.42 pglg ThHo 7=,

~ 7 FAATEENIZEBNT, BEE, 7V 'r—, TCA FEIRFMEL O
YNIEDRFERE LTIV IAEN, 205 OSBRI IX 0.01~0.2 pg/g T
bole, REMD~ T TF A R O—RRHEDIZ 0.02 pg/g H 2 TRO AL
-7,

~ 7 FF 0% 24 RERILANIZARGE S 4, K9 26%TAR 238kt S dvic, BOGHREIR BE IS
Pt I b mIRE TRO b, &5 2 BIC 14 ngl/g, &5 7 A#IZ 7.65 nglg
Wbz, (R 12)

&1 HE. BHRRURNIZET55%BHaT8E (%TRR)

B NUZU | AL A | EE T | xR .
Eit”: | R AN
i */l’ + U ]\ :/Eﬁ :/Eﬁ ?LE& Eﬁ 7 ;féf (=) u+
Lol — — — — — 28.6 32.2
R ik 4.6 — 1.5 3.6 — 26.0 34.4
JF ik 32.4 18.9 12.2 2.3 — 29.7 94.6
fih Al — — — — 1.4 36.4 54.6
filEi0] 66.7 — — 18.2 — 22.2 88.9
F R OB FHERS 37.5 — — — — 50.0 87.5
pR=]
» — — — — — 61.1 61.1
(F5-2 Ht%)
HH 2
B 65.7 — — — — 28.6 94.3
(%53 A1%)

— ZRERNIERR L

2. WEYERERRER
(1) K7

°E'§V<va FRAE 40 A% (4 BEW) 2Ry MIBR L7KRE (fE: = ed
V) iz, AANCTHR L 72 [met-14Cl~ 7 F 4> % 732~805 g ai/ha (BT HED
% 0.6312) OFET, I 35, 28, 21, 14 X7 HANIE 5 [HH#A L. BRE
B ZBREL L L A IR PN E Ay R BR 3 S < ATz,

ZK, bR O DOHES T OMREITE 12 [TRSNTWD, FEEIK
BHEEIX., LR TIET v 7 U HES &U&/A&EHA . BARERE DS T
Fo. V=2 FANS B — AESICFEITHA L,’Cl/\to

DO TRE T2 11.9%TRR 788 H 72102, 10%TRR % 2 5 183
MNTRD Lo tz, (B B)
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& 12

LK, LABRRUDH LD E 5 O EY)

Lok b TRk Db
mg/kg %TRR mg/kg %TRR mg/kg %TRR
e F% B i BE 0.660 9.27 3.67
KImPei ik NA NA 0.484 5.2 0.195 5.3
bt HH 1 Sy 0.332 50.2 4.28 46.2 2.76 75.0
F I PeEHR + Fh Sy 0.332 50.2 4.77 51.4 2.95 80.4
~T7F A 0.019 2.9 0.810 8.7 0.619 16.9
D 0.021 3.1 0.382 4.1 nd nd
C 0.007 1.0 0.058 0.6 0.167 4.5
L nd nd 0.014 0.2 0.005 0.1
K nd nd 0.027 0.3 nd nd
B nd nd 0.015 0.2 0.060 1.6
E nd nd nd nd 0.056 1.5
F 0.009 1.4 0.093 1.0 0.055 1.5
M 0.029 4.4 nd nd nd nd
1 0.053 8.0 nd nd 0.438 11.9
H nd nd nd nd 0.056 1.5
G 0.008 1.3 nd nd nd nd
dJ 0.014 2.2 0.046 0.5 0.047 1.3
i HHFRVE 0.328 49.8 4.51 48.6 0.722 19.6

nd : BHEET NA:

(2)

v

N
R

INE

AV

BAL DR v b THEEE L2/ E (FEAR) 12, FLANCHAE L 7= [met-14Cl~ 7 F
A % 1,620~1,740 g ai/ha (1E1 7t FH & D 3.6~3.9 %) OHE T, 5 >% M,
FERIE O B3 L OB A UHE 8 HRIZEE 3 [BIHAn L, FlIE © AL EE 1 B2 s E A

EVETEN 4 SR L g

/IO B P ORFHITE 13 1RSI TND,
hHFRIE T OIS RE L. B KOO TIEEICRTZ F U RO 7 =

BRLTIET T RO X7 BGIZIR Y IAE LT,

AUBF AR L T A IR IE A RBR N S S T

HAND | BRI DD BIZEIT 5 7 v u AL A E S O FERE R ITREL

D~T7FFH L THY, 10%TRR 22 2T O b oTz, (B 5)
#£ 13 IMEOHMEBESFOKHY
. HAD BohL Db
fa : —
mg/kg %TRR | mgkg | %TRR | mgkg %TRR

7 vk )v A E Sy 17.6 32.7 3.63 | 35.0 28.5 21.3

~TFF 8.11 15.1 2.84 | 274 | 147 11.0

B nd nd 0.04 0.4 | 0.20 0.1

N 0.32 0.6 nd | nd 0.50 0.4

0 nd nd 0.02 0.2 nd nd
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K nd nd nd ~nd 0.03 <0.1
E 2.63 4.9 011 | 1.1 0.09 0.1
C 3.22 6.0 005 | 05 | 9.80 7.3
L 0.11 0.2 nd | nd 0.22 0.2
P 0.05 0.1 <0.01 | <0.1 | nd nd
F 0.21 0.4 nd | nd 0.11 0.1
Q 0.16 0.3 nd nd 0.13 0.1
AP F 1 ) 12.1 22.5 0.57 5.5 52.5 39.2
8 o Y0 1 1 8.70 16.2 1.33 12.8 8.44 6.3
Pl 7T 9.34 17.4 3.00 28.9 23.0 17.2
nd : T
(8) LER

THADR >y b THIEE L7z L& 2 (WFEARR) 12, HLANHEL L 7= [met-14Cl~ 7
FF % 3,470~4,030 g ai/ha (IEITHH RO 3.9~4.5 %) OMH&ET, 2~3 3
LR, 5~14 HEFMETEF 6 Bl L, AA~&HHE 14 BRRICRBI 28I L <,
MR PN E AR R 23 S S A7z,

L& 2O E S FOREITR 14 ITRSNTWD

7 v ARV SR 5y 0O F R R A7 iﬂ%ﬁft®777’“ﬁ/f% n. R C
23 12.8%TRR M8 HN21EMZ. 10%TRR Z#8 2 DI S vz o
7=, (=R 5)

& 14 L3 ZAOHMHED P OREY

L XA
s mg/kg %TRR

7 v RV S E Sy 253 57.8

~TF A 161 36.8

B 5.25 1.2

N 1.74 0.4

0 1.38 0.3

E 3.93 0.9

C 56.1 12.8

L 0.44 0.1

F 1.31 0.3

Q 0.88 0.2

AP H ] 4y 138 31.6

AR Al 1 Sy 56.0 12.8

Fh AR 28.6 6.6
TEAENICBIT D~ 7 F A OFEZERHRE L, =FLz2T 0 DFA4

@zix—fﬂ/&(} P-O- 2 FVEEA OBRZNE NTBRILIC K DA% Y MARD AR & %
T, a T BREOEEE XX CO2 12 F THEMUYE S, AR TCA YA 7 L%
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L, B To7r, XXy _uFr UV r7=r ~3Ikre—2Z &
v — 2 EDORERERL 7 ~DIR DV IAHZTh D L E X b,

(4) HiI=

B DR v b THEEF Licblz (WEAY) ([Z[met-4Cl~ 7 F 4% 1,460 g
ai/ha OHET, 9~33 HRIME Tt 10 [BIH#AGT L, FEBAH 18 e Ik &
ORBEAMIEZ BRI L, BEREITRE - U FEROY U R T v v alZoBEL T,
) A PN G iy 5B 3 S0t X A7z,

7 OB BB E 2 P OREITE 15 ITREN TV D, RREERIEIE O
WZRBRRAEDTE -, VUV P ROV Y N T v v 2B 25 EIZZE N
55.6 mg/kg. 55.3 mg/kg., 217 mg/kg &N 428 mg/kg Th-7-, KARRIEDTE
FAZBNWT, BB RO ZER S IIRE DO~ T T A THY, R e LT
C/D ENRH LN, Wb 10%TRR K Th-o72, (B 12)

& 15 BFOHEEBEREES S " OREY

K mg/kg %TRR

~TFA 49.5 33.0
B 0.3 0.2

N 0.3 0.2
0 0.3 0.2

E <0.01 <0.1
C/D 3.9 2.6
L 0.45 0.3

P <0.01 <0.1

F 0.15 0.1

Q 0.45 0.3
=Xl 55.3 36.7

1) ~XP U RO aaR/L Al X5

(5) ZILIF7NLITF

TIT7 777 (BFEARE) 12 [met-14Cl~ 7 F4 % 2,000~2,100 g ai/ha
DOFET, 5L 15.2~30.5 cm B} (Y 45.7~61.0 cm FRIHUMG L. S 18
IRFfiI % (B4l 55 H %) (ZAEAGURE 2 B U T RE AR PN E A alR 723 St S vz,

TNT 7T 7 OFXY JROF UEO G SR E 5 oW I3 16 (12
RENTWD,

HFMY KOT LEICE T 2EE M EIXARREEMEESICZENER
57.2%TRR K O 27.5%TRR fhiH & 7=,

B R OF LRI 25 TED F B G IIR B LD~ T F 4 Th
D, REE LT CDENRBDOLNZN, WINb 10%TRR K CThHh-o72, (&
i 12)
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£16 ZILIT7ZILI7DENYRUFLED
AR HEES S "OREY

ey LEESL L
mg/kg %TRR mg/kg %TRR
~T7F A 58.8 42.0 35.1 16.4
B nd nd 1.82 0.8
Iso-~ 7 FF nd nd 0.43 0.2
N 0.74 0.5 0.47 0.2
0 nd nd 0.69 0.3
K 0.23 0.2 0.16 0.1
E nd nd 3.42 1.5
C/D 13.8 9.8 5.79 2.7
P 0.17 0.1 nd nd
L 0.21 0.1 0.38 0.1
F 0.67 0.5 0.52 0.2
Q 0.04 <0.1 1.26 0.6
aat 74.6 53.2 50.1 23.1
1) : 7 m ok kL HhH
nd : BHET

3. TEPEMFHR
(1) FRAEKLTIEDERAER

WLV NEE L (RAY) KRR 6 cm (3K L, BEATSEMA T, 20+
2CT6HEM 7T LA v FaX— KL%, [met-14Cl~ 7 F 4 % 4.0 mg/kg #2 1
ER D X OITERBEAKITIUR L, BEATSRE T, 2022 CThcR 120 AR A ¥ 2
— M LT, AF5RA9iEK i a aR 23 St S vz,

& O E /2B T DR IER 17T IR TN D,

JEREIT . ALPE 120 H £ ICEE T 26.2~36.8%TAR. /KT 0.9~1.2%TAR.
HRMEWE & LT 57.9~68.6%TAR (14CO;z : 57.7~68.6%TAR) 7 Hillz,

KIBIZBWT, =T FF U N0ECHICHE L, MHFEH O 94.4~99.6%TAR
DAL 4 HRRIZIIAR & e o 7o, EESREME LT, O v NMEHE L
IZBWT C/D NENENHE KT 37.3%TAR (JLFE 1 H#) KO 46.5%TAR (4L
B2 HiZ). E 2 33.4%TAR (WP 4 H1%) &N 20.7%TAR (JLBl 14 H%) 3R
O,

EETIE, ~7F A3t EOV L MEHEHIcBWTER TR KT
1.0%TAR (ALPE1 HT%) KON 3.5%TAR (WLEE 8 HEfilf:) s L vz, EEH/fE
i LT, it RO L MEHE I WT C/D N ENE i KT 2.0%TAR (AL
1A% KU3.9%TAR (W 8 Kffj#z). E 7% 7.56%TAR (JL¥ 7 A1%) KW
4.6%TAR (ALE 2 HT.) @B b5,

~T7FF . Y CID LT E OHEEFRWIX, £ Eh 8~10 KefE], 3~4
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HK&kON13~21 HTH o7z,

x®1T FLEOFHBESIEITHMEEED (BTAR)

(& 5)

=TI

b+ LV NEHE
JLER 1% JEE HREME JEE MY E
HEe | KM M | KFE R
fhi | ARfH | 4COe it fhiH [ RHRH | 4CO: e
0H 97.2 1.2 0.6 NA NA 101 1.0 1.0 NA NA
1H 86.3 7.8 5.4 1.2 <0.1 89.0 10.0 0.8 0.5 <0.1
7 H 73.0 9.6 8.6 10.2 <0.1 69.3 14.6 8.1 7.7 <0.1
30 H 30.4 4.4 15.9 45.1 <0.1 15.2 3.4 45.0 36.6 0.2
90 H 1.4 1.0 27.5 66.8 <0.1 1.5 0.5 37.5 56.8 0.2
120 H 1.2 0.7 25.5 68.6 <0.1 0.9 0.4 36.4 57.7 0.2
NA : #3472 L

(2) M LTEHERHERO

OV NEHE L, OV NMEEL RO (WTTivh KA YY) O BHIKS B RRE
IKED 45% I ZFHHE U TS .20 2°CTH M T LA o F 23— bk L7124,
[met-14C] ~F7F 4> % 2.0mglkg #2 1 & 722 X HITAME L, BFATSEM T, 20=
2CTHE 120 BEA 32—k LT, A5 T ayilBR s 526 X iz,

VT FANE DT O I W T H IS LT, EESfEM E LT,
C/D 7 8.5~24.8%TAR (JLEE 4 WFfijth ~8 FEfi#) . E 2% 43.9~60.0%TAR (4L
B 1 HRR) RO LIV EREDE & LT CO2 N ALEE 120 HZIZ 55.6~65.9%TAR
PO BT,

~ T F A R C/ID KON E OHEEFRIIL, Z i 4.0~6.1 K, 2.8
~17.3 N 1.2~5.3 HCTHH-T=, (B 5)

RIS 5~ T F AL D EENRREIL, T AT AAES OB & 5o
1 CID B E DR, & 2 DSOS RA BT 00y ~D R L T
LEEZBNT,

(3) M LEHERHERD

PR M OFEPRE O+ CRE) 12[4Cl ~F7 F 4> (BERALEA) % 6.88~
8.86 mg/kg Wit & 70D K H IR L | WEETSfE T, 22CTHEE 92 HifA o F =
N— LT, AF5ny B rE sl ns Ei < vz,

JERE HHIC R W T, ~ T F A4 U ITHEE Y 4.9 B TR LT,

FE R & LT, E SULEE 6 FRE% I EK 13.8% TRR, fE%MHEME & LT,
UCO LR 7 1212 50%TRR #E:2d b=, (M 12)
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(4) BRMRUHBRSKHTIEPERSR

W CKE) 12[UCl ~ 7 F 4 (BEFALEARH) % 8.12mglkg £ 725 &
INTHLER L, BEATSRME T, 256°C CThRcds 162 HIE A > % 2X— h LT, IR
HEMRBR N E N Sz, Fo. I OREHE. LB 26 FFEZICHEAK R OVE R
L L CHrRSRM & LT, gy L rhEaalBR s S5 S vz,

HRREM TFIZRB T, ~ T F A TN 1 B TR L, B8O Y
& LT E M 7 A%ICH K 62.3%TRR, #REMEME & LT 14CO2 23LFE 162
H#% 128K 58.4%TRR #8 & H iz,

BEEIOSRME FICBWT, ~ 7 F A4 3 HEE = 30 R Tl L, E%E5y
ity & LIRS T RO S nRd bz,  (BR12)

(5) HIRREHR
4 FEEO T (2oL NEREE LS (K . mbENEEL (BH) | B (EE)
KOWt (Eigp) 1 & Huviz s B Fhe S vz,
Freundlich ®W 524 Kadsp (% 3.01~10.1, A RFE S A RIC L Y HHE L=k
FRE Kadspy, 1% 245~454 Th-7-, (B 5)

(6) TIRMpHEAR
5RO L (MEHh, EiXAH) WL, h, BEEO L NEEL] &
FAUN Tz R i A5 5B S S S Tz,
Freundlich ®W 524 Kadsp (% 0.83~2.47, AR FE G RIC L W HHE L=k
FHFr Kadspoe X 151~308, BiEf%4% Kdesp |X 0.89~2.08, AHRFE G A RIC L
DA IE U 72 SR 5 Kdespe 13 154~418 Th o7z, (B 12)

4. KpEMmBER
(1) MK fEEER

[met-14C] ~Z F 4% pH 5.0 (7 X /VEEFEMEHR) . pH 7.0 (U > FEEEMER)
K OVpH 9.0 (8 U EBFEETR) DA IRFEFEEIRIZ 20 mg/L 725 X 5 IZIRL
25+1°C, WEAT T E 28 ARIA 3 22— h LT, MRS REREBR AN Bl S iz,

~ T T A ORREEIE T OHEE - RIE pH 5.0 T 107 A, pH 7.0 T6.21
H& O pH 9.0 T0.49 HTH 7=,

FEAEMIE C/D (pH 9.0 TH K 40.0%TRR) . M (pH 9.0 Tk 36.1%TRR)
FO'K (pH 7.0 T K 23.3%TRR) TH V. ORI IT TN O pH IZE
WTHRIEETH -T2,

KRG IIT D~ T F A O FEGRERERIT, =F L= 2T L OBRRIC
X B35 CID L ONE DR, = D% D C-S A DBIZUT X 555 M DAk,
WY FAY VR AT VORZINZ K D0 K DAEKTHD EE 2 BT,

(B 5)
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(2) KepAsfERER (BRKRUVEER)

[met-14Cl~ 7 T4 > ZHE HIRAK (oK : KE, pH 7.1) M OVEEBEER (FE
Pt ik, pH 4.0) (2 1.0 pg/mL &2 5 X O IZIRIML, 262 CTaekk 9 HIA.
Xt/ 77 RE OS8R : 30.8 Wim2, 5 : 290 nm Kiifiz 7 4 V¥ —T
J1w R) LT, KRB EM Sz, i, BEETR RS E S 7,

~ 7 F A RS 9 HRRIZ, BARK T 17.5%TAR K OFEER T 61.7%TAR (2
L,

EE LT C, MEMRRD LN, KRB KTVt 10%TAR A
ToHoT,

~ T F A OHEE RN, REBRK T 26.1 B, WHEEER T 18.0 H TH
27 WRR O KIGCHEAE OIS fRE L 2 N U CHHIE) 1 EZRK T 4.1 B,
IREFEEE T 31.8 H TH -7,

7}<Eljj'c/\ﬁ¢ B~ T7F 4 OEESREREREIZ. = F L= X7 P-O-AF
NER, VFA Y VB AT VKD C-S A DOBRAERE T CO ~D L TH
5&%z%hto(£%m

5. TIEREBHER
KPR - HEEE L (BA) | VA - dEEE L () . PR - R Q) L TRAE -
WEL (BB ROmEL (FH) 2Rz Bk (RN L ONES) 2
FEhE S T,
ERIIE 18 ITRENTWD, (B 5)
#* 18 TIERBHERKE
o . . HEE 9] (B)
B I e =
R e -+ ey
KUK - HEBEE 1
1)
o 7K H 4.0 mg/kg WS - L 2
ui’t%ﬁ KIJJU? * iﬁt%:t 1
yaipsiil 4.0 mg/kg? —
mes PR - hEEE L 1
X 1,200 g ai/ha? x 3 [A] PR - -
S 700 g ai/ha? x 3 [A] ThAE - wEE -
R _ 1,500 g ai/ha? x 3 [A] fibkE 1 4
1,200 g ai/ha? x 3 [A] Mg - —

DIFAR, 2FA. 3)AFn#Hl

D IHTERHIRRIG Ch o 1o 7e, FHRARETH 72,

6. FMEHREHER
(1) EREHER

KA, RE, BRELZNNT, v~ T FF 2ot @bt & Lo Em ik
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DIFEHE STz, FERIIBIRE S IR STV D,
< T T A DR RFERBAEIL, BUA 14 BZICUHE L7=Aao A (BREZ) @ 8.52 mglkg
ThoT-, (B 5)

(2) EABTHE
HRIVAZ A FEWFLE (38H) 12, T F 4 % 5.0 ppm DL T 4 HFIEEH
B U CHABATRER D 0 S v,
BB GG 28 HE T, WTNOHRIEERIZB W T HIHREI DO~ 7
FAATEERA (0.02 nglg) KiiThHho7=, (B 17)

(3) BEMZBHAR
O7 a4 5 —RUERNEE
T—N—x—Hh—T A T7— (—# 30 P) KONRT a2y 7INE (& 15
P I~ TFF A2 1, 5 K010 ma/kg B O T 4 WM % 8 MR IET#%
b U, SEMFRERBRD FZ i Sz, BRI W TIIEG1% 2 1 M O RIEHI[H
DT BT,
FERITBIMK 4 IS TV D
~ T F A DR EIL, wﬁh%&ﬁ@ﬁ(%ﬁ JiFRER A OSBRI I 0.05 nglg.
PNIZ 0.01 nglg) Kl Th-7-, (ZH18)

@74
LWD 7% (—BEMERES 2 88) ([C~TFF 4% 1, 10 T 100 mg/kg falkl o
¢ 6 (100 mg/kg ik GREOA) XX 12 HMREER G L. SEMRY
FRBR D FE N S T,
FERITBIMK 4 (IR ES TV D
~ I FF L DB EIL, w#m%@m@ﬁ<mnMn)%%T%ot (M
19)

7. —HREEEHER

Ty b TR, UFFRORENLEY FEHAWEZY T T4 OB ER 2N 5
MEn7-, ERIFFEI19ITREINTVS, (B8 5)
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*x 19

—REEHBRHSE (XS5F4 )

BRI

ERZ/E

EOIEZE-
a::

F5 B
(mg/kg A H)
(B 58 15)

KR
A&
(mg/kg 1K)

/MEF

=z
(mg/kg 1K)

e Y

HREXE

— iR RE
[[rwin 7£]

<7 A

0. 100,
300. 1,000
(FH 2

100

300

300 mg/kg LA b CEmE
KT, =@ L, IERE
A7, DO SLH, | i,
i % RSN, ST HE D
BRI, R, AR T
e, RO GESEhE) J
DR OEFEESR) (PRRTT
) i)

1,000 mg/kg THZE R
FLE R RN, R
B R, IRIARERERAK T,
VU RE A ERBRAK T, 20K
T B K OV IR SCSHD
Hl, FT ) —ERORE
T 2388 316 il 4t
=

[Automex

i£]

H g EE) &

<A

1 10

0. 100,
300, 1,000
(B =)

100

300

300 }%T* 1,000 mg/kg T
TR

1,000 mg/kg T 5/10 {23
T

AUAES
(73R
k)

K 2~3

0. 1. 3,
10, 30
(EFRA )

3 mg/kg "CHERE M 1A
BPEOELAL, KINEE
AR O = iRIE R . 10
mg/kg TRPAZIGR & O
B2 B i (2 i R R AR L
WIS CIIAEE DIE K,
30 mg/kg TRRPEEZAMIE
Sl ONT BB b o &3 B
e OV B9 b8z L 2 25 B 7
IR . VRS I K R
BB AN | AR M D L
e

3 BE N

RS (EF ok

DA

FEOY - ML E -

AV S
(I T)

1 3~4

0, 3, 10,
30
(EFIRA )

10

30

30 mg/kg THH-#% 30 4
bE & v I JE oo T A )
60 43 1% | I I D JiE
TR e OV i DR M
i

fi L5

7w b

I 4~8
(R H1
1 )

106~10+4
(g/mL)
(in vitrod)

106
(g/mL)

105
(g/mL)

10 g/mL CULHE 1 D#E
FEHIAN, ACh IT X 2 Ui
DIV E % R P4 5
JVIt” 3704 X B IEh K
BN A 2 1% P
104 g/mL CIEULHE /A3
S HITHIN L 7= 148
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L. H#EEiEEd. ACh
V2 K B UHE 71 K OA Bl
B VER & 890, vzt £
VAT K 2 WUHE 11 M O
BHGENIVEH 2 B
30 mg/kg TAChIZ XD
ACh, /yzt S 0. 3. 10, B3 S s D Fpfge RE R AE =
F VAN G 1 3~5 30 10 30 (B 5% 30 70 LARE) | )
JIINESY A F RN © VIt 7V K B FHIE
Ze i
# 106 g/mL LA Tk
- AR ST A R EB O T
" 107~104 o o ﬁf 105 g/mL CT—i@MEm
. N L | BT 100 10° i
| S P [HEAT ( e/ “.%) (@/ml) | (gfmL) |ACh. 243 Oemhevic
@ Hr VI X B UG & 107
g/mL VL B CREICKAT
L
106~104 Lo o5 | 107 gmLLLET =t 37
FHEE | 7y b Kt 4 | (g/mL) (n (/L) (e/mL) VAT K B U s % PR
vitrdb) & B i tgedE L il
* 104 g/mL THE R
Al e LB RSB, d-
| | %g | 100 R R e
o TR ﬁﬂﬂ) vitrdh) (g/mL) (g/mL) |Z{HK S, Pyl K
’% Ot ) L 2 HifiE A
& % Y5
I V[ 106~10 104 AL
[Lee White | 7% | 5 | (g/mL) (in (e/m) —
0| EZEE] vitrod) g/
6 106~10 104 2 YNe
e i AE 7YX | S5 | (g¢/mL) (n ( —
vitrod) g/mL)

Wi s a: a— . b: 7V o —k)~vw—/L, ¢: DMSO, d: 77U ko — kL~ —/LEGHE

BRI K

7y b, BAEY P ROTHF 2 WA B O iR ERERER ) i S vz,

FEERIIE 20 ITRENTWS,

(ZH 5)
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& 20

—RFEGBRSE ((KHYB)

ety B
" RANHEAE | -
SOt | B | DO | eke 0|, R METTR chm o e
S| (BE5RR (mg/kg (K )
(mg/kg A )
)
0.3 mg/kg TUFEIMIE
Ko O R2 8 Bbd C Ak Eh
- N#X FE () [E]
i NZW f)m@&@ﬁrf;@m&
i o | g o 0. 0.1, FHE
G 52 @il s 0.3, 1 0.1 0.3 1 mg/kg THEREMME &
e @jf\lﬁ) EHRA 2) OB B R CHEED P oD
% T K OVE I EekEn
e ARRZ B CER I o
MEES
0.3 mg/kg TG HHE
2D E O E R
BEOR - ME - | NZW 0. 0.1, Q L*E'%m%m??
e .| M3~ 1 mg/kg T.OaEED
D% AR 0.3, 1 0.1 0.3 .
R B (T 4 IR ) 2Nz T+ M., &
0% i " " 1% 60 ST D
. 128 FE BN
T8 10 g/mL LAk CULHE
Bt g 11 R O B H >
25 _ 107~104 106 g/mL C ACh |2 &
... |sDFvy| 8 . 107 106 o
X | fEHOE L (B (g/mL) (in (e/mL) e/l B U AT 1 H % HE i
ﬁgf vitro) | © & 10¢ g/mL LI - ACh
Wz X B Eh g 1E
% HEgH
NZW 0. 0.1, 1mg/kg CTAChIZ L%
H|AChlzc k3 o o M3~ 03,1 0.3 ) [ S s O Fife B [ 23
MRS " 5 EHHRA 2) ) ZHHICER L., DA%
(FRERET) o
1o D3I
% “T~105 -6 S 47 B
® - Hartley e 4~ 10 10' 107 106 10 g/_mL fatiaﬁt%
Z | fHEg | ELE . (g/mL) (in (e/mL) (e/mL) K. 10% g/mL THH
v b VItro?) g g %
107 g/mL CHIFEHIL
" V2 kE 3 2 UG S s % 18
f 10¢~10 PR
- i HERRIE | SD 7 v | I 4~ (e/mL) (in 108 107 106 g/mL T %
| R k 6 gmma) (@ml) | (g/ml) | RoA I o UM
; \Z5eF 3 B U B % 1Y
- B8, 105 g/mL "¢l
[ERC NG E Y AN DTN
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(Z%F 3 2 UG SO 3 1Y
Ktz P

107 g/mL T d-V& /7))
(2 & D IHiIER &k
I, oty OVER A4
g, Hrv=valy OERIC
108 2 TF 107 g/mL T

HA SR )
1L 77 Y [ 106~104
NZW 104
[Lee White ﬁ‘ﬂ?lj M5 | (g/mL) (in D) _ % 230
S, S, . m
1. ] vitrob) &
6 106~10
" NZW . 104 »
T A :7 5 | (g/mL) (in — T L
Y X . (g/mL)
vitrod)

8. REZHHR
(1) RHHEHR

~ 7 F A4 DA

HESRER N EM S 7, fEERITER 21 ITRENTWVNS, (B

e 5)
=21 S2NEEHHEBREESE (R
%5 LDso(mg/kg 14 H) e SR
s B fE e T BRI TER
MEIRARAE « K. SLB. WRERITA.
SD 5 o | fE. MR IR fRER, WiUR. ARERZEH. BRE.
MR 10 I 1,390 1,450 | PREEE K OV I S 134 B P B 2
M : 1,000 mg/kg IKELL TR LEHI
@ HE : 1,300 mg/kg RELL TR
"i HREER D . TR, WA TR,
WE, HRAB /U6, i, PRl REE, IR OY
ﬂggﬁg ?OX i 1,590 1,500 |ESEHEH
I - 1,000 mg/kg RELL T
W : 1,300 mg/kg (KELL_ECHETH
SD 7 v & . .
>5,000 | >5,000 |fERKOFETH|Ze L
M5 10 T >5,000 | >5,000 [JEIRZOFELEH]Z L
SD 5 o I LCs0(mg/m3) PR ASHAN, St BASEEED . R, it
PN THE N OV R 2
HERES 10 T >3 450 | >3,450 p——
W . o—

R#t B o2t

EBR DN S M S T, RERITR 22 (TR ENTVD
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*x22 R[EFHHREREME (KEYB)

SRR i @J%ﬁi LDso(mg/kg 1A &)
@ W1sta2ﬁ7 vk 158
s SWissﬁkg e 215
BEpy P % 25

) FERIZOWTIE, ZRUTCERHIRED 2 h o7,

(2) SAESEER (Sy k)

SD 7 v b (—BEMERES 27 PC) Z V=B RsaRERE 0 (R : 0. 500, 1,000
J Y 2,000 mglkg IRE) 512 L 2 SR R BR Y St S 7z,

B GHE TR DN EEITAIER 28 IR ATV

BehmT, Bh5 15 BRI ONCEE 7T LTV 15 BRI l/\“C\ R DAHERAL (R
RIGEZE, /N, R, MR R OVPRM) ©M ChE IEMESHIE Sz, Wit
DEFALIZ BN T HRAEE G L DB IFRD b e o 7o, KRBRIZE 1T 5 ChE
TEVEBLEER I3 2 EEME BT 1,000 mgkg KETHDH L EZ BN,

ARV T, 500 mg/kg RELL B GEEOMERE THIEDFE O HTZD T,

R M VR MR R E RIS 69 5 M ME R E 500 mg/kg RERECTHDH &5

bz, (BH5)

23 REAESESHR (S ) TROONEFEEMRE

58 1k il
2,000 mg/kg /A | - B8 & 7% GRBR 1, 1 61) o PRAESE A o OV PR g5 57 25
- JRAEGES M OMTFIVESREA L o | s (5% 1~2 H)
1% (&5#% 1~2 H) « JRILER ChE {HMEFRE (20%LL 1)

« B OO B IR A EY. BB
ITAvIREE, KEE A, IRAEA.
‘B ER KT (&54H)

- FRifLER ChE JEMEPLE (20%0) 1) °

1,000 mg/kg AT
Lk

500 mg/kg R | - BREE (FeGA% 15 55~2 H. 2 61) - VRHE (BE51% 15 0~2 H, 1 41)
ULk

§  AEAEITRONERE O LR S,

(3) RHERMHESHEHER ST NIRUSYH) 2
HE L 7R =" Y (—#lE 12°09) & O Long Evans 7 v & [—#E#E 12
JE (2,000 mg/kg IKED A 28 JE) | #HW =& 0O [=U R U (JFIK: 0, 75, 150

2 Fundamental and Applied Toxicology 24, 94~101(1995)
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} ) 300 mg/kg /AHE) . 7 v b (JBIK : 0. 600, 1,000 & T* 2,000 mg/kg {AH) ]
B 512 X B 2RI IR R N B S T, ek, BMEEMEEIR ORGEA
& LT, WifET h e vy 20 mgkg (RE (EVENES) BHWLIEZ,

FRGRE TR DL B EER TR 24 ITRES TV 5,

=7 b UIZBWTIE, 300 mg/kg REEGHECHFRMEMENTRD Hiv, &5
24 FEZICHB W T HEHE L TW ey, MRS 3 ERZICEBIJCHRITRRS b i
o T,

7 v hTliE, 2,000 mg/kg RERGHET L AT U RRIER K O il ~ 0D 5288
MR B, 2,000 mg/kg (REBGEETHR G 14~21 HEIZHITERE REO S
776

WP AR AR EIEIIRD bR o T, (B B)

=24 2MHERM@EZESEE (ZTJMJRUSY M) TROONEFERMR
ENLZE T =T KV 7wk
# 5 (mg/kg 1K) 75 150 300 600 1,000 2,000
AAER 12/12 12/12 12/12 12/12 12/12 11/28
fi¥ NTE B (%) 0 33 50 19 35 75
fix¥ AChE P (%) 17 53 76 26 22 56
HBITEE(14~21 B %) 0 0 0 0 0 +
WK 5 5 5 5 5 4
jfﬁ 0 5 4 5 0 1 0
i 1 0 1 0 5 4 4
s | FRORA 2] o0 0 0 0 0 0
i; . 3 0 0 0 0 0 0
2 4 0 0 0 0 0 0

+ o FREE & e LT T L (BEE K ONEBEN RRRE R O L) 23388 bl

a: =Y MUXRREEOFFA : 0 (n=31) . 1 (n=4) .
2 (n=2)

Z v bXRREEDOFES 1 0 (n=13) . 1 (n=14) .
(7277 L. [FRBRCHE L= ChE [HER OSBRI S BT, )

(4) AMERGEHRSUSER (=7 ) @

HEL AR E=T MY (—#ME 60 P) 12 1,000 mg/kg ARE O & TR
HU, 2RI s By it S iz, 7o, BMEEMEERORER & L
T, W7 v a~T7F 4 %5 1 FEERIC 10 mg/ke KE, &5 15 45
N 1, 3 KON 5 Bff#IC 30 mg/kg KB (2 F#&5) THREShT-,

515 H1% % TIZ ChE FAEIZ X A ERRIER 27~ LT 39 BIMSELT LT,

B b 3 W, Mg T ha el L5 AMERRE FTAF=" U2 850
mg/kg KEOHAETY 7T AU PNEEINT, SHIZTHRNELE LN, A=
U b UIEERICEE L, WEEBEIIRAEICS W T, REER 5 OFEIIRD 5
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Niginolz, TEERMMREIEIIRO DN oT, (B 10)

(5) AHERMHRENER (27 h)) O <SEFEH>

B—R7A 7Ry NlE=U NY (BRI : —#EME 2 2, RBRI . — ek
103) 1 2 AWk T BB 1 (54K : 50, 100, 200, 400, 800 &% T* 1,600 mg/kg
fRE) . BBRIT (5K : 1,000 mg/kg (KE) | 512 L 2 2R AR R
BRONVER STz, 7ol BB T RO &b aEEEERORER & LT, WMig7T
hu By 15 mgkg RE (RO&KS5) BHEWSR, BEXE LT TOCP A H
WH T,

B T ICBW T, MR O LDso fEIX 1,400 mg/kg KETH V. 100 mg/kg (K E
DL BB GRECHRGEZICREEOF A OB B B, Mo B2rEiER o K%

RN S T,

ARER 2BV T, 6 PUTHHA OB D3F88 HALT=1ED>, 2 PHE 48 B LANIZAE
T L, YO 2PNTFFHEIEITRBD Do Tz, BehH% 4~21 BIZIZE&ATT
W ORH AR ITIE R LT,

WTHNORBRICE N TS, AMEERMEMREEITRO b oTe, (ZH5)

(6) AHERMHRENER (ZT7F)) O <SEEH>

=7 MU CREARH) ZHWZE T (JBRIR : 1,000 mg/kg (AE) #5I12X58
PEEEFEPERP R TR AR BR 2N 380 STz, 7ok, AMEEMER ORFER & LT, g
7 hr bt 15 mgkg RE (EO#&L5) PHWLRT,

P 514 SN AR BRI IR 23380 DT 23, %5 6 T 8 B &R ICHH LTIk
DEENBO T,

<~ I T A UBEGRETIL, KICBIT 2E R UME ChE O—J7 XXl 57 23 B
il &Av, EIEPERREAER & K ChE JEPERNHNIC B I58 0 Hivie o 7o,

~ T F A NI G H RN ER D D3, EHeZEIE Lo
T, AMEERMEHREEIT VW EE XN, (B 5)

9. R - REIZXT HRBER UK ERMEERER
NZW 7 % F\ 7= AR 5 fe OVRZ R A s B s St S A7z, BER Lokt
LCI<EERE, RICK L CRRE ORISR bie, (25, 10)
Hartley €/VE v & W72 R ERAEMRER (Maximization 7£) 72350 S 4,
RERAIEMEN B bz, (B 5)

3 A.M.A. Archives of Industrial Health, 13, 326~330(1956)

4 SFRBEORRE DA S, RBREEOMELS RO, ZEBERE LT,

5 Biochemical Pharmacology 12, 1377~1386(1986)

6 LHEERTH Y, BOOLNTZFTAN~Y T T AU EGICLDHOMNE S TRV D, BEER
L L7,
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10. ERESHERER

(1) 29/30 HEIERESHHEER (Tv k)
Fischer 7 v b (—REERES 5 PC) % AV 72iREE 54K : 0, 50, 100, 500,
10,000 2 (X 20,000 ppm, ‘FEHRMRAEEREITE 25 2R) 8512 X 5 29/30 HH
di A BRI S T,

F25 29/30 BEESMEFMEHER (Sv b)) [SEITH5FHRAERE

58 (ppm) 50 100 500 10,000 20,000
SEY KB RE | 5.1 10 52 1,000 2,000
(mg/kg IRE/H) | M 5.7 12 58 1,100 2,200

BB GHETIRO DI BEHEITAIER 26 ITRSNLTW D,

FRIMER AChE JEMEIC AR 512 L 2 2RO Do 7z,

ARERIZIUV T, 10,000 ppm LA R G-FE 0 ik - P AR E BE AT A0 AR G 2E 2358
D OO T, MWEVEREITHERE L H 500 ppm (1 : 52 mg/kg (RE/H | i : 58 mg/kg
KE/H) Thr BN, (B 10)

#26 29/30 HREESMSFEHER (Sv ) TROONEFEME

B 51E Ji3 i
20,000 ppm - RE I AN - RE I NI
- ¥ AChE {EMFHE (20%LL| - i AChE JEMEEE (20%L4
") )
« JIFffEser M OV L B THE I
10,000 ppm LAk - TP } 0% Alb J8i> - TP K% Alb 38>
- ALPIETF - ALPIETF
NG REE) RSN o JIF#ser M OV L BB BB N
il REEHERERN
500 ppm LA T BT R L AT R L

(2) WO BEBESMEEEE (Ty )
Fischer 7 v b (—REMEES 10 UT) % AW 72iREE (JFIK : 0, 100, 500, 5,000,
10,000 2 O* 20,000 ppm, “FEMRAEBEEITE 27 S0R) 512X 5 90 HEH A
PR MERRBR AN i S 7=,

F21 0 BREBAMEEEEER (S b)) ITET5TFHREERE

58 (ppm) 100 500 5,000 10,000 20,000
SRR R | M 6.6 34 340 680 1,400
(mg/kg IAHE/H) | M 7.9 39 380 780 1,600

TRELkFEEALEES VD CITRL, )
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B GHETRO DB AIER 28 IR LTV D

JMPR 1E 1997 FE-DFHMIZ IV T 500 ppm F5-HEIC jéﬁ'ﬁﬂ']lﬁk AChE 75k
FAEITRE TH D Z M HHEPETII /& L TESEMER % 34 mg/kg {ZFE/ E &
HIr LT D, ARERTIL 500 ppm & G-REOMERE & & I AChE 1E MR E TR0
HNTW2WNWZ b BMEZEEERITZ O JMPRIZ ié#ILﬁ%’fEZ#Fbto

AR T, 5,000 ppm PL BB S REORE TR & L B AN, M

FE B o L A A 5 708
meg/kg (RTE/ A, Hf : 39 mg/kg KH/A) ThodLEZ BT,

& 28 90 HEEZME

B LD T, MM XMERE S ¢ 500 ppm (K : 34

(ZM 7, 10)

MERER (T b)) TREOoN-FHEHRR

- 4 AChE {&MEFLE (20%)

KGRt i3 i3
20,000 ppm < BT (1 41) AN T o i oy g
- HTF9 A g 8 DR 75 U SR NEER Y IEOTH
* PREH N « ALP }¢ OV AST b
- Hb X O Ht 84 BT ROV RS B O RS N
- GGT - i AChE &R (20%LL 1)

10,000 ppm LA k|« FOAR/E PHATARIRAR K « MCV J/
- B et & OV bk B R N - GGT
5,000 ppm UL E - FRIMER AChE &M FH 5 - FRIMER AChE #F M FH5E
* MCV ¥ U MCH 8/ - MCH i
+ ALP J/b « [ U0 R e AR
- JFfsel fe OV L B BB N
- BMERHE
500 ppm LA F T R L BT RAR L

(3) 6 EAMEAMSHEHR (Sv ) <BFEH>

Osborne-Mendel ¥ =~  (—

VR AR GIHA

6 1A [ A 2 T R BR N S S v 7m, E£ 72

Ehﬁ_o fcijb j&uﬁ%
AR I TIIETHNT
CAREIE S 2378

MR 5)

8 MAIHHE N+ TRVWEDSEERE LT,
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BEMERES: 5 UC) & VT2 IRER [RRBR 1
1,000, 2,000, 4,000 K% TX 8,000 ppm. FHAEEE (GHEH)
400 K * 800 mg/kg AH/H) | BRI (A : 8,000, 16,000 & T 32,000 ppm,
E) : 800, 1,600 K O* 3,200 mg/kg KE/H] 512k 5
FREBR AL T 2 2 M o [E1E R 235
BUWT, M OWRIMER AChE i&M:ITHIE STy,
BB T=, BRI TiE 16,000 ppm HEREIZIB W

9 Ezm 32,000 ppm EEHETIIETOEBMMRIELE LT, (B

(JEAE - 0,
: 0. 100, 200,



(4) S AMBEIMBHER (Sv k) <SBEH">

Osborne-Mendel 7 » ~ (—BEHE 5 VE) & AW 2iREE (K : 0, 100 & TF 500
ppm, FEIRRAERE GHEE) 1:0, 10 XUV50 mg/kg K&E/H) #HICXD
8 AR M AME MR AN £ SN, £7o. R TRICKREEE 4 BEER
X, EEMENET O, 2B, ARBRICBW T, ¥ AChE ISHEITHIE S
TU7Z0N,

WTNOEGHEIZBW T H 2 ChE {EMED 20%LL EOHFITZEO S ho
7co (ZH5)

(5) I3 BEEAHEHERR (v F) <3BEH?>

Fischer 7 v b (—#EHERES 10 PC) Z MW =iREE (JRK : 0. 1,000, 2,000,
4,000, 8,000 K Tr 16,000 ppm, FEH M AERE GHEE) 0. 100, 200, 400,
800 % 11,600 mg/kg RHE/H) #5512 K % 138 W dE S s MERER N Bl < iz,
7ok, ARBRIZEB VT, WA OURIMER AChE {EMEITHIE S TR0,

16,000 ppm BHRHEIZIWT, FETRITMET 50%., MET 90% TH -7, 8,000
ppm PL £ 5RE DM 1UV16,000 ppm £ 5 8L O REZ 38U TR EHEIIHNH] 23580 5
nic, (ZH5)

(6) 6 AMBEIMEHEER (THR) <SFEH">

B6C3F1 ~ 7 A (—HEMERES 5 VD) Z v 7=iRel Bk 1 UK : 0, 250,
500, 1,000, 2,000, 4,000 } X 8,000 ppm. M AIEE & (FH5E) : 0. 37.5.
75, 150, 300, 600 & T* 1,200 mg/kg A=H/H) | &R (1K : 4,000, 16,000
J O 32,000 ppm, FEIRRARERE (GHEME) 400, 1,600 & O 3,200 mg/kg (K5
[B) ] BHICE 5 6 BEH#AaERESRBRAEm I Nz, ok, ARBRICB T,
b e ORI EK AChE {EMEIZHIE S U TU 720,

BRI TIIECHNITRO o7, ABRINICEBW T, 16,000 ppm &5
TIREHINMHI 3589 541, 32,000 ppm HEEEIZI 1T DRI 80% TH - 7=,

(B 5)

(7) 28 HEHBESMEEHRER (1 X)
E— VR (—BEMERES 3 P AW TH IR D (R 0. 125, 250
} O 500 mg/kg IR/ H) #5512 X5 28 H M AR £l X iz,
BRI 2T RIEER 29 IR ENTWD, 2R, ARBRIZBW T,
¥ AChE JEMEITHIE STy,

9 J Pharmacol.Exp.Ther., 121, 96~106(1957)

0 BEHRN2HETHY, REHEN T+ TRWZOSEERL LT,

U SCRRICEE S OEMED RO 2B IE (UTRIC, ) . (B 21)
12 EIE A N0 ThRWEDEEEEE LT,

B BREEA NS TRWEZDEEEEE LT,
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ARABRITIW T, 125 mg/kg KE/H U ERGEZIB W T FRINGRED L7z o
T, MEEHMEEIIMERE S L 125 mg/kg RE/HRW CTHDH EE 2 b, (B 10)

#&29 28 HEHEAMSEMEAR ([ X) QTRHON=FIHEHR

Be5-RE Jii2 i

500 mg/kg (AE/H | « JE1C (1 1) (R EEHEINPNH] K OME £H 2
- RELEINING] L OB EE & | - Alb KOV R U 7 A
« Alb O B U o A - R ER AChE {5
- FRIMER AChE 1EMEFHE (20%L4 1)
(20%LL )

250 mg/kg AE/H

2Lk

125 mg/kg KE/H | - FHi - NI

oLk

(8) 12;BMEAMHENEFR (T4) <3BEH">
LWD 7 % (—REMemes 8 56) = W 7=iREE (54K : 0. 1. 10 X O* 100 ppm)
BHAZ X % 12 Ef M aEEERRA T S e, ok, ABRickB T, Kk
OZRIMER AChE JEMEITHIE 41TV 72R0Y,
MEFRRRA, MR AR, s B HE &K OYRBEHAR PR A IC B W
T, BEICLD B2 ONLZEITROONRN-T-, (BR19)

(9) B EHMBEAKAZESHHER (v )
SD 7 v b (—HREMERES 25 P8) Z W =18EE (JFA : 0. 50, 5,000 K Tr 20,000
ppm, FHRAEEEITER 30 2/R) 512X 2 13 AR s AVER M RER 2N 5
it A7,

#30 13ERBIMEAESERR (Sy b)) ITETHFHREERE

58 (ppm) 50 5,000 20,000
SEY KB R E | 4 352 1,490
(mg/kg IRE/A) | M 4 395 1,580

BEGHECBIT 2 EMEITAIER 3L IT RS NTWD,

bR 3 W% D 5,000 ppm DL IR GEEOMETYESEH AV [EEOHE AR
Do, HERAME L FETH Y | &5 & OBMRIIH L TIE o o7,

R 3 W% D 50 KT 20,000 ppm £ 5-HE O IECTHIER 71 FME S HEFH 719
A EREE R L, AEMBEERRL, W7 —% (784 g) LV &EMET
B MRRCFR DAL ERT L D ZRIEINOFTRITERD b T, ket AR

U RAEIRERRHO OB EER & Lz,
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B THD LIFEZEZONRNST,
ARFRERIZIBWN T, 5,000 ppm LL B GREDOMEREIZ 35\ THRIMER ChE {EMERLE
(20%LL E) 23RO b= T, MEIEEITMERE S © 50 ppm (4 mg/kg KE/H)
ThdEEZLN, (M5, 6. 7)

F31 13 ERBAREMESESAR (Sv b)) TROHONEEERR
BGRE i3 e
20,000 ppm - NLPRARSA R . IRAEGERR 3 S OY |« LRGSR, RAEHERER 7 K OF
J& s S AT A ) R s tRE A A&

o KRB NI K OB Y B )
< RS, PN OVKRMECE ChE
TEMERRE (20%LL 1)

- (REEEE NN M OB EH B

SRS MRS, M. MR, IV
K OVK M F2 ' ChE §F PE B
(20%LL )

5,000 ppm L |

- JRILEK ChE JEMEFHE (20%L4 1)

<R 1LEK ChE JEPEFRE (20%L4 1)

50 ppm

mIET R L

mIEIT R L

(10) JAMBEBIMRESERER (VHF)
NZW U9 (—BEMEES 6 DT) & V72885 (5K : 0. 50, 300 K& T 1,000
mg/kg RE/H, 6 Fefll/H, 5 HHME) #GI2X 2 3 MM MR A m e R D3
S/ TRV g Wi
ARFRBRIZI T, 1,000 mg/kg (K B #5850 MERE TR ER & UM ChE 1514

FHE (20%LL 1) 233O 7o T, BEtEsiE 300 mg/kg AH/HTHDH LH

z

Sy AW

(%04 10)

11. BHESHERUENAMESER
(1) 25EMEMSHRR (Svyh) O
SD 7 v b (—REMERES 50 PT) & AV 7=iREE (K : 0. 100, 1,000 K& T* 5,000
ppm. FHRRAIERE : 0. 5. 50 &N 250 mg/kg AE/H) #5512 L D 2 FERE
PEFEMERBR N FEhE S Tz, s, ARERIZIH W TN AChE (&M IZHIE S T
AN
BHEGHECBIT 2B AIER 32 ITRS TV D,
ARFRBRIZI T, 1,000 ppm PL_EFE G- REOMERE TR IMER AChE I&M4:HE (20%
PLE) SEn#EOLNTOT, i E M S $ 100 ppm (5 mg/kg KE/H)
ThirrELZLNTE, (Z/10)
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x32 2FREEEEESHER (S b)) TROONEEFERR

& 51 Ji3 i
5,000 ppm | * JF#fk; K OV EE S0
- JEIRYL IR
° Hﬂ‘%ﬁ%]_ml
o [ 0 P A A A
- FEIRMERT I
1,000 ppm | * A HE NN - (REH NP
oLk - JRIMER AChE J&PEFHTE (20%LL 1) | - FRilEk AChE {&PEFLE (20%L4 1)
100 ppm | #wMEFTAAR L TR L

(2) 2 5REBEESEE/ ENAMHEER (Sy B
Fischer 7 v & (—REMERES- 90 L) & FV72iRAE (5K - 0, 100/5015, 500,
6,000 & TF 12,000 ppm, FHMRAEIEILE 33 &) & 52Xk D 2 FEfEMEE
PEI5E DS AAEBEA FRBR 3 320 X 7=,

& 33 2FMEBUESE/EAAEHFEHR (S ) 2B1T5

EHRAERE
58 (ppm) 100/50 500 6,000 12,000
SRR AR I E 1 4 29 360 740
(mg/kg A/ H) i 5 35 420 870

KA GREC BT B BT I3 ER 34 12 P O3 A 0133 35 1R ézh‘(b\

6,000 ppm LA EFREREORETIX 14 72 H LIKE, 12,000 ppm & EREOMETIX
B TR IC AT RO TR A B3, :h%@%ﬁ%@a‘zfﬁﬁ&i%ﬁ&(ﬁi
BEMEAMBECTH Y, MEEGICE2EELIIZZ DN ho T,

500 ppm HEREDOHEIZIUNT 3 0 A K ORkE & BRI AR IMER AChE JE 4R

(20%LL ) D38 B2 3 12 0 H TIHHEFED 14% & #ENTH > 72, i AChE
FLEIZ W ORAERFAIC . 7T 6,000 ppm. T 12,000 ppm %57 TR
5iiz, JMPR KT EFSA (% 500 ppm (235 1F 2 4R IMLER AChE fLE % k& 5-0
REL L TBLT, BRWEEEBESITZ @#IJU?%&% L7,

6,000 ppm LL R GHEOREZ I\ TR O AL E D 72NN LT
N, DEHITH o722 LD RIRERGICEE L SR A TIE RN EE XD
iz,

AFRERIZ IV T, 6,000 ppm LA GREOMERE THRIMER AChE {&MELE (20%
Plb) RO ONT-OT, WEMEEITMEHET 500 ppm (# : 29 mg/kg (RE/
H. It : 35 mg/kg (KE/H) THD EEZ DT, BRAMEITRD SN2 oTz,

(M6, 7. 10)

15 JRILER AChE &ML ERRD b ivlc/o, 5 18 MICH L& % 50 ppm (25| & Fif7z,
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=34 2 EMEEMSE/ EHAAMHEREE (v ) TRSOHLNT:
SHFR GEEEMRZE)
5 Y33 i3
12,000 ppm | *+ ALP /4 - NP A GZR DL
- JId AChE {&MEFHE (20%LL )
6,000 ppm | * (REHI NP - (REH NP
Yk - Hb, Ht, MCV, MCH A& - Hb., Ht., MCV & MCH J#/»
MCHC - GGT £5/n
- PLT #8/n « Chol #gH0n
- JRIMER AChE {EMEFRE (20%LL 1) | - ARifLER AChE V&L (20%L24 F)
- id AChE {&M:FHE (20%LL L, - LB ROV R B OV R
6,000 ppm D H) AN
- GGT #2/n - bR/ IMAHE S K OV E B N
- Chol #4/10 o W E R 8 MR K ONBE T Ak,
- R OV e sef Je ON G B &1 0 - BE
o W _E Rz 28 ME K ONBE T Ak,
- BIE
500 ppm TR L TR L
LLF
=35 FFEEOHRAEH
ell 1 i3
ifjf 0 100650 | 500 6000 | 12000 0 100/50 | 500 6000 | 12000
A | 37 41 29 14 0 38 41 41 34 20
JHF A e i A 2 3 1 0 0 0 1 3 3
JHHB 1 1 0 1 0 0 1 1 0 1
7 v bEHWE 2 FERjE PEaklR [11. (1) ] KO 2 4ERIE M IEZE 03 AP
EEEER [11. Q)] OkA nyﬂﬂk L, 500 ppm # 58 (K : 29 mg/kg (KTH/

H. i : 35 mg/kg (REH/H) THEEFEMHEENHGFON TS Z &b, TEM I 500

ppm (4 : 29 mg/kg IRE/H , M

35 mg/kg (AE/H) ThHDHEEZ BN,

(3) 2 FHEHEMHER (Sy ) Q<E5FEEHN">

7 v b GRFEAR,

—HERE 20 DL, RRISHIEL -

65%) XIX7 v b GRHFEAP,

PERI R ONEECREA . MK © 90 TN 99%) Z W T-iRE [FkHiE 65 KON

90%$¢ 54 (LA : 0, 100, 1,000 X T* 5,000 ppm, FIRAFETE G
0. 5. 50 & 0" 250 mg/kg R/ H) | MRIAHIE 99%# H-8E (JF{A: 0, 500, 1,000,

5,000 % 0¥ 20,000 ppm, FHIBRIFHEIE (71

mg/kg (RKE/H) | B5ITX D 2 FRHEMH=E
FRASHIEE 65% 3R BRFEIZ IV N TlE., 5,000 ppm £ 55 THREE NN G K O &

16 RERDOFEMNRHTHLT-OBEGE L LT,
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RS AL, 1,000 ppm LB GRETHRIMER & O ChE 1EMERLENTRO 5
iz,

FRABRALEE 90%:ABRIEIZI\N T, ChE JEMEMHF IR AHEE 65% a8 AT & [FIEE T
HoT,

FRAKHIEE 99% AR EIZ 3T, 20,000 ppm CEEE 72 R EHEINNHI 2358 D 54,
ARIMEK ChE JEM:RHE IIRAHIEE 90% iR BREE & [FAR CThH - 7223, I ChE 7& MR
EIHNoT-, (B 5)

(4) 80 BRFENAMRER (Tv k) <BBEH">

Osborne-Mendel 7 » b~ [f{R$E G5 —REMERESR 50 DT, *FEERE . (4,700 ppm
B 5RE - MERES 10 PE, 8,150 ppm & 5-7f : MEES 5 VC) 1 = W iREE (JFIK -
0. 4,700 2 * 8,150 ppm, “FXIRAERE GHAEME) 0. 235 LT 408 mg/kg
KE/H) HIT LD 80 WRIFE M AMRER N FhE S 7-, 2B, WIT DK GRE
THIRWEMEIREDSTR O 72728, 4,700 ppm % 58 TiX 8,000 ppm T 14 i
¢ 51412 4,000 ppm T 66 W[ #5-. 8,150 ppm & 5-# Ti% 12,000 ppm T 3
B 5-%12 8,000 ppm T 77 MK G-I, ok, ARBRIZEBNT, AW
ARIMER AChE JEMEITHIE 4T u,

4,700 & 8,150 ppm ¢ 5-FEDMERE T i 5 2%, B, MEEA, K
G4, TEEVRHH, BT, MR, FEHMENRD ST, i?ﬁ M GO ME TR
TN N TR D B aviz, BRI 512 K 0 FEABEEE O U 7= a2 1358
b holz, (BM5)

(5) 103 AMHENAKERER (Tv k) <SEFEH">

Fischer 7 » b (—HEfERE 49~50 L) 2 H VT JREEH (0, 2,000 & 114,000 ppm,
PR RE (FHEEME) 0. 100 O 200 mg/kg A&E/H) #5I12XK 5 103
B 8 D3 AMERRBR 2N ot S 7o, Zeds . ARBRICE W T, M OFRIMER AChE &
PRIZHIE S AL TVRUY,

2,000 K& U* 4,000 ppm HGFEOWNFT I T &, HETERE NG 23780
iz,

SR ERAR IR A I B W T, HETIE. 2,000 ppm VA EEGEETH OBMHEEE.
4,000 ppm ¥ G-HETH OEBIERIENTED HiL, HETIX, 2,000 ppm L EEGRET
JHENE D RE NG 224 M O g D 18 MR JE . 4,000 ppm %Erﬁi‘(ﬂﬂﬁ@ﬁﬁﬁﬁﬂ?fﬁﬂ@
{ERFRH LTz, *ﬁaﬁK&Ef &0 AP O U 7o SR AL TR D B AL oy
ST, BRAEITRD o tz, (BIE5)

7 FHEN 2 HETHY , ChE IEERHE SN TWRNT & BRAM, BEHIEMEZ 37 C = 23R
MENTHFIET D2 b, BEGEE Lz,

18 e h M 2 HETHY | ChE IEERHE SN TWRINT & BRAM, BEHIEMEZ 37 C = 235
MENTHIET D2 b, BEGRE Lz,
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(6) 18 MAMESNAMERER (TUX)

B6C3F1 ~ 7 A (—HEMERESS 65 L) 2 W 7ZIREE (Jif4 : 0, 100, 800, 8,000
K1) 16,000 ppm, FEIRRAEEERITR 36 Z2H) &EI2 XKD 18 22 H RIFEN AME
AR N S T,

=36 18 MAMENSAMEEER (THOXR) I2ET5EHRAKER=E

58 (ppm) 100 800 8,000 16,000
SRR AR B i3 17 140 1,500 3,000
(mg/kg A/ H) i 21 170 1,700 3,500

BB GRS T DI AIEER 37 18 TG O R AMEITE 38 IS TV
%,
AR 5\ B U 72 fEIE MR A & L C. 8,000 ppm (H : 1,500 mg/kg A/
H. M : 1,700 mg/kg (KE/H) Lh LoD & RO B 5 CHERE & & I FHIIRARAT D 7
AERBRFEHE AR BT,

ARBRIZISV T, 8,000 ppm DU 1 #E G- BEOMERE TR MER B OV AChE J&H:pH
FH(20%LL 1) ERRO T2 T, MR RIS & 800 ppm (H: 140 mg/kg
RE/H, M : 170 mg/kg (AEH/H) THHEEZX LN, (BI6, 10)

#= 31 18HMAMENAMRE (TOX) TROoN-FEUHME GEEEMRE)
51 J4i i3
16,000 ppm - JFEREE SN
8,000 ppm LI _E - AREIININEG L OMBEE &) | - RE BN K OB &)
- JRIMER K OViK AChE {E MR | - JRMER L OV AChE 1&PERHE
(20%L4 F) (20%L4 F)
o FFREkE Mo OV B B0 - AR AE R
- FFHmAEAE R - B REAIRAL
- B BB X iE R
800 ppm L F w2 L mIEPT e L
=38 HFEEOHFLHEE (%)
PRI Jii3 i3
Belime 100 800 8000 | 16,000 0 100 800 8000 | 16,000
(ppm)
JHE A e J 11.8 4.2 24.1 98.0 0 1.9 0 17.9 82.4
JHE A e g 11.8 4.2 11.1 2.0 1.8 0 3.8 1.9 3.9
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(7) 80 BREFEMNAMRER (TIR) <BSBEH">
B6C3F1 v 7 X (—HFEHERESS 50 DL, XFREHE - 10 P%) 2 W7 igeE (0,
} ¥ 16,000 ppm, A ERE (GHEE)
/R) 512k % 80 MM FEMN

M ORIMER AChE {EMEITHIE STV,
b 2B IR, HE, %ﬁ%@ﬂﬁ@ BRCRIR,
KT, MEMENEO LIz, 71 EIZIIME S A5 R A FE

8,000

10, 1,200 % T 2,400 mg/kg (A HE
APERBR NN STz, ek, ARRBRIZIBWLT, M

WL, JEERZE . RS
Wb, T9HET

Hfe L7=, 72 LLRRIZ, 16,000 ppm &Lﬂi@lﬂﬁf’é IO Lo AN i
720 W ORGEEOMEREC & REHINHHE 23580 STz,
B G5HE TR OV g R A S A I3 39 ITREN TV D
16,000 ppm % 5-REOIETHFIRIELS; OB D bz, (HH5)
=39 BRSHTROON-HHEBESERERESYE
P51 Jii2 i3
B 0 0 0 0
B
. (A 1A 8,000 | 16,000 | . . (& 1A 8,000 | 16,000
(ppm) Cagichia) SRR ) Cgiztisa) -
RATEN ) EL 10 49 48 49 10 48 49 47
FEEL B A A 0(0) 3(6) 0(0) 6(12) 0(0) 1(2) 0(0) 2(4)
JHE A A e 2(20) 5(10) 7(15) | 11(22) 0(0) 2(4) 0(0) 0(0)
FERCIE A A T S 1 .
A 2(20) 8(16) 7(15) | 17(35) 0(0) 3(6) 0(0) 2(4)
() RAME (%)

a: mzt%i@ﬁﬁ%’%ﬁifb INIT 4 RBOKEHEL B DETZ b D,
# . p<0.05 (Fischer E%ﬁﬁ4*ﬁﬁ A [FkHFERE & o big)

(8) 1 £MEEBHSERAR (1 X)

E— 7 LR (—REMEES 6 PB) AW A O (BRI 0. 62.5. 125

KON 250 mglkg (AEE/H) 512X 2 1 FH1E MM RBR A 580 S 172,

BEERIZBT 2 IERK 40 IR TWD

KM OVIIKIZ 31T 5 ChE &M RIE S i, AR GIC K2 22ITR—0 6Nn
RinoT,

F7o. BATORGHOMEMEIZIB W T, JRIMEK ChE &MY 20%LL EHE 7

23, IZFBUWT ChE {EMHEHENED 5T RN 2
HIW L PHER & ORNCHEBENZRO BN b Bl
TR BRSO L=,

sz, &EELURS
W 2L BRI A%

ARBRIZIBW T, 125 mglkg KE/H DL EREOMERE TR & O B &

1 FhHEN2HEDD, ZEEE L LT,
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DN S T 20BN 2380 S 7= D T, MEFEME TR & & 62.5 melkg (KAT/
HThdEBExLNE, (M5, 6, 10)

x40 1 FEABESERAR (/1 X) TROHONFERR

Be5-RE 1k i
250 mg/kg (KE/H | - (REEDINPNH] - ARE NN
- RBC. Hb, Ht % O*MCHC 8/ | - RBC. Hb KU Ht J#
< Alb L OV L A « TP, Alb K ONH v v AEAD
o JHFHE ek M OV L B B DN 6 M
BN
125 mg/kg AT/ H | « B R OB B NS TR & |« B S O BB QNS )M R
LB =yl B s
62.5 mg/kg IRE/H | 2 LT A 72 L CREIBINAN

(9) 2 ERUSHBM/RAAMHBERR (S k. REMWB)

Fischer 7 v F (2 AMGREREE « —HEMERESS 55 DT, B MEmtalBRE - —HE
HERESS 10 DE) % A7 IRAE (k&1 B - 0, 20, 1,000 K UF 2,000 ppm, I
KBTI 41 B10) 51055, 2 EMHBIERIEE S AN D& 3K Joh &
iz, 7ep, BUERMREBREEISR GG 3, 6 KN 12 hARICER ST,

K4 2EMEBESE/ ENAEHFEHR (S ) 2HTFD

EHREAERE
58 (ppm) 20 1,000 2,000
SRR E | 1 57 110
(mg/kg {KFE/H) | 1 68 140

BRI T DT gk 421 k_/Téih“Cl/\

G B U T8 AE B EE DN U 7 MBS P 28 1 38 25?) LR moT,

ETOHREGRED T5%LL EOE)| ﬁ%laﬁﬁg@ﬂ%rﬂmh&)%htﬂ JMPR T
ITREEGORELIIB A N> INTEY, BRMEEEZAESITIZ O]
W2 SRR L7z,

JMPR IZ. 1,000 ppm $5REDOMERE CTHRIMEK AChE IEMERE (20%L4 F) %

SO LD T, Zﬁnit%@ﬁifiﬁ %20 ppm (#: 1 mg/kg (KE/H M 1 mg/kg
{ZFE/EI) ThO ., BRAEITEO bR LiEm o T, BRWERER
DI DY ZZFF LT, LU b, KRBRICK T 2R/ amihE & B &
EDEGEOMIZIEL 50 fFOME R H Y, ZOMOHEIZBITLZEDBAHTH
L2 00, BMEEZESIT, AARBROBEEEEOMBRIZ Y 2> TIX, 20K
EHEETAHAMNENSDLEE X, (R 10)

20 MEEICH L EEZMERLE VS (LITFHELE, )
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®42 2 FRIEBHESE/ ENVAMHEHER (S ) TROOIEFEMRE

5 Ji(3 i
2,000 ppm c EFRIKT - NP AESHZR DL
- fLFA SRS DB - RE NI
- IREEHINPNE] L OME 6 B b Ly S QON iR
- IF. B R ORIk Otk ERE | - BaKik
HEN * i AChE /& MFHZE (20%LL 1)
- Il
« BE M OV RAEME AL
« ECRGIBIEMERE . MM AR R
K ONERA N R R kA
o MR E RS
1,000 ppm - il ORIMER AChE 7 M4 BH R
2Lk (20%L4 E) - JR1MEK AChE 75 M4:RHE (20%LL )
- H AR - HilJE
« B M O EE REME AL
- SSRGS PR RNE . ORI REE T A
AER I OV - b Refb A=
R E R 2R
20 ppm AL AN mIEIT R L

12, AERESHHR
(1) 2 HKEREHR (TvF)
SD 7 v b (—REMEMES 25 DT) Z VW 7=iREF (J5UA : 0.550,1,700, 5,000 K
W 7,500 ppm : FEMRAEREITE 43 2R) #5128 5 2 HARERERER 2 i
SNz, B, KRBRICEW T, MR UYRMER AChE JEMEIXHIE S LTV,

x43 2HAREHE (Sv b)) OFHREERE

518 (ppm) 550 1,700 5,000 7,500
43 130 390 600
L | PR i
SEE AR R i3 50 150 440 660
(mg/kg A E/H) 1 43 130 390 630
merss Fy A% i
i3 51 150 460 750

B EHTRD DN EmHEIT RIIER 44 IR TV 5D,

ARBRIZBW T, BHEWTiE, WIHhoMROBERHICBWL T H 3T IR
D HT, RETIE, 5,000 ppm LA EEEGRECIHTE 21 H OKREKENFED 5
N DT, HEMEEITHEMY OMERE TAGER O K& M & 7,500 ppm (P ZE : 600
mg/kg KE/H, P : 660 mg/kg (KE/H, Fi i : 630 mg/kg KE/H, Fi i :

750 mg/kg KE/H) |

IREMC 1,700 ppm (P : 130 mg/kg (K&E/H ., P I :

150 mg/kg fAE/H ., Fi M : 130 mg/kg (RE/H . Fiiff : 150mg/kg (KE/H) THh
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D LEZONIZ, BRSSO BITRO N, (B 6, 7. 10)

xA44 2HAEBEHR (Sv b)) TROHONFHERR

\ BP, W R HF, R Fe

ki I i I i
# | 7,500 ppm TR L TR L TR L mEFT R L
g | LT
Y

7,500 ppm - WE 21 HOKREKME (Fn) CTHE 21 HOREKME (F2a)
2] 5,000 ppm - HE 21 HOREEE (Fia) <A 21 HOKREKME (Fa)
CUNEYNS
¥ | 1,700 ppm TR L mIEIT R L

IR

(2) IHARKERER (5 F)

Elias 27 v b (—HEMERESS 16 PL) 2 W72 IREE U544 : 0,100, 500 K OF 2,500
ppm : PEIRISEIREITE 45 ) KRGS X D 3 VBRI 2 320 = 17,
¥, ARBRICBW T, ML OURIMER AChE {&MEIZHIE S L TUVh7Ru,

& 45 IHEHAEBHER (Sv ) OFHRFERE

B 5 (ppm) 100 500 2,500
AR R 1k 8.8 43.5 224
(mg/kg {KE/H) i3 9.6 49.8 238

FREGHE TR DB RIIR 46 (RS TV D,

2,600 ppm FE5HEO P #HARIZEBIT 22 mR K OHERIKT., F3 R@mickd
LB RIE T, BEMOEEICERT 2O TH Y | BHERBIZATT DA DE
BRI B L 13BN Do T,

AABRIZEB VT, 2,600 ppm & G-HEDOBLENM) TR N EE, A2RRHERE D
BB CEEILRFR AR ESENRO N0 T, EHEEITHBMEOREY &L
500 ppm (M : 43.5 mg/kg KHE/H ., M : 49.8 mg/kg (KFE/H) THHEEZ LN
oo BIHREICAT T DRBTBO o7, (ZH5)
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& 46 SHAEBEHER (Sv b)) TROHONFMHERR

N Lﬁx . P, L% : F1 *ﬁ Fi. JL : Fo *ﬁ Fa., JL : Fs
BLSH I i3 Jii3 i3 I i3
2,500 ppm | - FEURIRIEE | - IR R #E ZEARED |« AZERFD | o AZECRED | o IR IR
- HRfH - BRE {IERENG Y {IERENG Y {IERENG Y < FETC 1
Bl S A X1 I P w1 - HRAE - HRAE « ABCRF D
) c RECRED | ZARRACT {IERENGER
) RN - HPERIKT
500 ppm FEMEPT A AT AL BIEAT R | BT AT AL FEAT A
LF 7L 7L 7L 7L 7L oL
| 2:500 ppm | - BEFLRF O 2,500 ppm LA F * BERLRF O RIATE
fﬁ; mMEAT R L - HE KT
) 500 ppm AT R L AT R L
UF

E) WINOHRRIZOW THRMEHARIMRIT 3520 S TR,

(3) RESHHER (Sy b O

SD 7 v b (—H#flf 24~25 JT) O4THR 6~15 HIZHARE D (JFIE : 0, 200,
400 MY 800 mglkg RE/H, IAEE : a—9h) #h5 L CREFRMERER i <
iz, 7ok, REBRIZEBWT, A OURME AChE JEMEIZHEIE ST 7euy,
ARBRIZB W T, BETIE 800 mg/kg IR/ H % 5-HE TR G-I I fE 4%
FEORGIL, WREEFMIG L OB ERD 2O v, RIETITnFnok bt
TH AT IR O SR o -0 C BB I X EM) € 400 mg/kg (K HE/H |
JE VR CAERER O fc i Fl & 800 mglkg (AE/H ThH D B X LTz, AT
oo lz, (B 6, 10)

(4) BRESHEER (Sv ) Q<BEEH>Y
Wistar 7 » b (—#EME 20 JC) OIENR 6~15 BIZHfIRE O (5 : 0, 50, 100,
200 O 300 mg/kg RE/H ., &M« a—9l) &5 L CRAEFMERBR ) Eii S
iz, 728, ARBRIZEB W T, & ORMER AChE EMEIZHIE T2y,
ARERIZHBNT, WTh OGO B LK ORI b mEREITE S bk
molz, (5, 10)

(5) RESHHR (YY)

NZW v (—#ElE 20 JT) OFR 6~18 Bz D (FIK : 0, 25, 50
K100 mg/kg RE/H |, WL 22— 0l) 5 U CORAEEMERER D i S vz,
B, REBRICBW T, MM OPRILER ACKhE iEVEIZHIE STV 7R,

B C 50 mg/kg R/ H LI B 5B TR D AT W IRER 2 OIS 38 A i i
WZEIN L7225, R TCoORGECHEE. AR, AFEBIRE ETRIBEKR OF

21 EEAEICBWTHRE R ORI ERED bhRWeoBEBEE L L,
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BEAREREEICEGIC L ABIBEI NN o722 LD, RIEEGORE L
M Loz, 72k, JMPR & REEEDFALTH - 7=,

AABRIZIB VT, 50 mg/kg RH/H LA L& G HEO RFEhY) CAREIEIIENHI A FE 0
S, BIERTIEIWTNOBRERHIZEB W T H KR 5 ORENBD e Tad
T, HEEMEIIREY T 25 me/kg IKE/H ., R TARRER O i & 100 mg/kg
KE/HTHD EEZ LN, BAFEHETED N1, (B 5, 6, 10,
14)

(6) REMESUESHR (Tv k)

SD 7 v b (W7 &b —#lE 21 JC) OIEE 6 H~HPEER 10 H R OVAER% 11
~21 BoOREWIZESIRE D 5K : 0. 5. 50 X TY 150 mg/kg (KE/H, RE
a—ql) &E LT, FEMREERBRSER I, ks, ARBRICB W T,
Jibd Je ORI ER AChE IEMEITHIE STy,

ARBRIZBNT, I T TNORGHTHLRERGOZEITFRD i
N T,

IREN CIE, 150 mg/kg RNE/H & G5-RECTAER 11~21 BIZIEER L OTREIMEE T
2, A% 11 BICEESNLDHE D BOSOIENNEO bLen, T i3ER b0
BN REETHY | BEMREEEEL T HLOTIIRNEE X b,

A% 21 HEOY 63~67 HIZH1T 5 W8 ORI A ClE, ik s
WZBEE L7 B IXE O bive o T,

AR T D M B R EY TARBR O m & 150 mg/kg (K&E/H., R
)T 50 mg/kg (KE/H CTH D & F 2 Hil=, FEMREIEILRD Do 7z,

(M6, 7. 14)

13. BizEHHR

<~ Z7F A (JFUIK) ORI % W 7- DNA BERER LK MEIR IR E AR, T+
A == AN A —PIEE M (CHO-K1) KUt kU 3Bk A& AV 72 Yefa i i
b, ~ U2 Y oNEME A O TC B s IR RAER, ~ U X2 W/ R
BRI ONT 7 b &2 W T UDS &R 6l S V7o i RITR 47 IR ST b,

T ¥ A =— AN AKX —INEH SR 2 Nz In vitro Y AR B E RBRIZ IV T
RENEMELRAFAE N CHEERF 2463 oMo HBUBEE A B REINARO 5
Teo oo B MU U ERE W R B FE R L O~ 7 2 U @RI 2 72
BAR T 2R FARER 12 B\ T Ml FE RO b DIRE THIEE RGN T
%o LrL, vUR&E MWz in vivo/MZRBRIZE W T, AAlL~ 7 2 OB HHla
WXL CTMELR B L7202 &0 6 | e R FEE IR T RaE &l S ivie, 72,
Z v MWz in vivo iF UDS & ERickBW T bt cho7z, LEXD, =T F
IV FRRICITAERIZB W TR L R 2 Ba@mEERnb D e EX N, (B b5,
14)
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=47 BiEUHEBEEE (RIK)
R PSS VBRI T - $% 5B: ih R
P Bacillus subtilis 0.2~20 ug/7 147 (-S9)
R (G
DNA &1 35 (M45. H17 1) P
Salmonella typhimurium 50~10,000 pg/7" V=F (+/-S9)
. (TA98.TA100.TA1535.
MR TR AR
fg%ﬁ TA1537, TA1538 i) etk
FEERI FEscherichia coli
(WP2uvrA &)
. F o f = AN AR — D104~103M (+S9)
itro PR B FH Sk A (6 FF[HIALER)
; s (CHO-K1) 104~5X104M (-S9) +89 T
Yu ey
REERFERR (24 KO 48 IFERTALER) B
©22X104~7X104M (+S9)
(6 HFE L)
. s b kU oSER 12.5~800 pg/mL (-S9) -89 T
Yu L EE
HEAI R 75~1,800 pg/mL (+59) B
e X . ~ A R EH 125~2,000 pg/mL (-S9)
5 T JE AR LA B
BSTRIVESEHR | (1 5178y) 950~2,200 pg/mL (+S9) ki
e ICR ~ 7 % (B#EHHa) 450, 900, 1,800 mg/kg {KHE
AY S 5 \ s . ? %1
in IR (—BEkE 5 ) CRLIEE 1 £ 5 N
vivo e Wistar 7 v b 500~2,000 mg/kg A "
UDS #iR (e, TR (B BT 1 4 ) =tk

+-89 : RENEMARAAAE F R OFEAAET

ECEY R O B R ORI B O 2 W 7oA IR SR SR, ~ 7 X U
SPEMINE (L5178Y) 2 MWoB n 2R A AR, T v A =— AN LA X =R

F SR 2 O 7o difi R B e o3 (R 22 . (SCE)

¥ a T E AW in vivo RS HEESCE AR ) S S T,
FERIIR A8 ITREN TV D,
R B 1~ 2 U VX EN 2 O 7238 s - 22588 BRI B U TS

(ERIEFEIE T CHBME. F v A =— A LA X —JIEHSEMIE % 7= SCE #:EriC

BV THRHANEMEL R DIEEFEFE T CHitE, S~ a Y a v =% Wiz in vivo

PEATEBOERARURIC S W TR G THIEOR R A E LT D,
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& 48 EizEMHHABREE (KHYB)

R S JLER YRS - ¢ 5 it
RS Salmonella typhimurium - _ "
5 A (TA97 ., TA98 . TA100. | 100~10,000 pg/7" v=F (+/-S9) fet
7N TA1535, TA1537 %)
e . . -S9 THHE,
WETFIA |~ o) I s
. IR (L5178Y TK) 12.5~300 nL/mL +S9 T 115
in (equivocal)
vitro . F v A =— AN AX—P] _ o,
SCE #&5& W st 0.03~1 mmol/L [k
o F¥ A =— AL AZ—F] +S9 T
SCERBR | s st >5 mg/ml, Bt
Rk F v A =— RN A ST N
B | Wk >5 mg/mL i
n FHESAEESE Drosophila melanogaster el : 5 ppm AT T
Vivo Bk P o H5 : 2 ppm S Chat
14. TOMDORER

(1) R78A4 FRILEYLE T —ICwT 2 ERAFHER
bt h A b rFZ—ak O N7 RaX e 7 —E 1%
Hela #iJBICEA LTV R—F —8BI17 veA R MW, L7 X — (K2R
GRS 2 D~ T F A4 OB ST,
ZORER, ~T7F A VFEEIE, 10uM £ TORETHITO L' T X — |2k L
THT7 =R MEELOT v # T=R MEEE LIRS oz (B 5)

(2) Sy FERAW=N—Y 2 /8—H—HER
SD 7 v b (—#HE6 VL) ORELMM L, ~7F 4% 0, 60, 200 & U600
mg/kg AAHE/HT1 H 1[F, 10 HEIRKERZOESG LT, 7 Red AERIZSW
THEIENT (EBRI1) . £72. HiT v Fa A U fERIC W THET 572010,
T OFMETO~TTA U EHGITMA, TAMAT R v EAR— b (0.2
mg/kg KE/H) NG (FEBRI) |
ZOFER, EBR T KO & H1i2, 600 mgkg RE/HEEGRET @O,
(REEHEIH] . IR OV R O #aef K& VL B HINE NS M ChE (&R, 4
FHRECARIMER ChE {EMEENRD b=, WInhoHERIZBWTH,
ELTRTOT » Ru g ARGEMESRE RISZBR. B2, TLM2E5 + BRI 55
X BIAKOYRIEERR) OERICHERBERZMITRO binolz, (B 5)

(3) $HEBESY FE=RW-FEIRXHER
SD 7 v~ (—REME6E) (2, ~FF 4% 0. 60, 200 X T* 600 mg/kg (AHE
B (BB =2—29l) CT1H1E, 3 HRXERODES LT, FEERKRBRHE
fits A7,
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ZDfEF., 200 mg/kg R/ H DL BB CHREBEINENH]E QN AR Bk KX UK
ChE /&M, 600 mg/kg RE/H B G-HETOE AT, WEHE ONZ Bk &2 OV
DL EEIMMARD SR, WTHOHERICBWTHL FEEEICERRE
i onenotz, (ZH5)

(4) E MZBT2B5E5BD

R B (B 18~50 7%, 48 N) |2, ¥~ 7 FA U ZHED 0 (K
fK:0, 0.5, 1.5, 5, 10 2" 15 mg/kg (KHE) &5 LT, B{EA{L_EHER T 7
T2 7R et R A3 S0 S 72,

ARBRIZBN T, WTNORBEEHZBW T H &5 1CBE U 72RO EIEA S
T, BRI, MR AR ONC 38 % OVRIMER ChE JEMEIC b~ T F 4
B HORBEITFRO LR oD T, R RIIARERO & & 15 mg/kg (AH
ThrExolz, (B 14)

(5) E MZHBIT2BERBO<SEEHN>

v N A B (544, Fin 283~367%) (2, ¥~ 7T 4% 8mg/H T 32 HIH (R
BR1) . 16 mg/AT47 A GRBRI) K24 mg/H T 56 A (GRERID) %M
Feh LT, i OVRIMLER ChE I&MESNHIE S vz,

AR T KOV Tl BRARESR, MEkE, PRERAEE N g & R L EK ChE
IEVEICEEIIR D SN o T2, BRI TIX, ~ 7 FA4 %5 2 B#%ICmE &
ORIMER ChE {EVEFLENRO Hiv, & HITHRK 26%MHEH I iz, ARBRIZH T
LRI 16 mg/H (0.27 mg/kg (KE/H) ThoHr B2 bhiz, (B 10)

(6) Tw MIZHIT5 ChE EHED LEEERER

SD 7 v b (MO ERE, HE, RIEEKOREY) #HWC, ~T7F 4
OB O#RE (A% 11 B, 7~8 Hliim, 60 Hifn) IIRKEROKE (WTiE 6
H25 20 HOREMW, BEMWICER6 A5 20 B, WEIcA% 6 Bnb 21
H$ CEAERS) 12X 2RIMER KL O ChE JEVEIC kT 2 88 S T et
STz, ARBIIREEMREERBROMERER - L CER S, ChE {EMHIX
A 3o e G- 2 R ICHIE L=, ChE JEMERER R OB G-I L 0 #lgt s
NI 49 ITREN TV 5,

JMPR KON EFSA |32 OikBRt, & - st i+ 2 5 R % 50
mg/kg REE & G L TV 5, 50 mg/kg RE G- HEOMEME TR ek ChE 155
MR BTN, i ChE {EHEIIBZ I N2 -T2 & n, BRWEEERR
KNI INOOFMEE Y LW L=, (B 6, 14)

2 M, RBROFEMNP A TH L0 EGER L L,
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F49 FRAEICE®OoNT- ChEFHEMBEER (200l L) RUFMEHRR

&5 TGk &5&

W b2k

450 mg/kg K

A% 11 Bk GEW  #ESE. ChE FHE@M It 84%ME 81%.
FRIMER  HE72% M 61%)
- 7T-8 B EEM)  ChE FHEGRIMER  #E 25%)

g 150 mg/kg K5

< A% 11 B&RE8EY  ChE [HE@NE 44%., M 48%. FRIMER
1t 55%., W 48%)
- 7-8 WP 58 ChE FLEGRMER  H 43%)

50 mg/kg (K&

L

5 mg/kg 1K

A

150 mg/kg /K&

AR HE -

- IR 6-20 H ¥ 584, 1E4E 20 H. ChE FREGRMER R
) 51%**)

- TR 6-20 H RFEhM A% 11-20 H G800 BEE 70 ik K Ot
ChE [H

- A% 11-21 A& 5EW  ChE PLEGRIMEK 48%)

50 mg/kg (KE*

L

5 mg/kg (R E*

L

FNTNOEMIZ B ChE FAFITRD bivienoTz,
FIERORMERILEFIL 19% Toh - 72723, PND4 TIHHFITZE O HizhoT,
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I BREEENm

SHIFT 2GR 2 AW, BIE (=7 T4 ) ORMERZERMN 2 525 L7,

UG CTHEGFR SN~ T F AL DT v b EHAWZEAENEMRBROMS R, &5 1
FRERIZIC Tmax £720 . “HHMEOERZ R L, ofHD Ty iX 18.5 43, PHED T ik
7.16 Bl CTH o 72, HG5% 24 B E TIZRTPIC 83.4~93.0%TAR, #H1iZ 5.51
~8.54%TAR, M HIZ 2.77~5.08%TAR Pt X v, EIZRPICHE S =, Z D
TEMND, RO INTEY T TFA L ORIGRIT 0% E 2 5 SRS N, &Y
24 BRI ICIE. BICER B EL<BEE LEIENRIBICE LB LN, RPOTFER
HWIE B T ZDIENNT C/D KO E 3§D L RELD~ T F 41 0.01%TAR
Thoto, £12, 2P THEFER SN~ T F A OEERNEGIC LY | 5% 48 B
FTITRHFITH 50%TAR PRttt &, HERBHW & LT E BZRBD H721E0 D,
F. R, SEKTNU B@E DN,

UC THEFR SN~ T T4 O~ A% AV ERNEMRBR O R, BH5%
60 47 TIRHIC 59.5%TAR et S 41, IR IT D7 &b 88.8% Th -7z, 32P T
SNz~ T T A OMEEENE G LY ~ 7 AENO EERFHY & LT D 2%
WOV, TDOIENZR, TAORUDRRED LN,

UC TR SN2~ T T4 DFE S Wi RNEMRBR O R, PXick
WL, 514 24 R C 45~T0%TAR 2RI HEM S, BICRPICHEE S
7oo AT~ 7 F 4 3K 2.5 puglg B BT, lEesk ORkIC B 5%
R, Il © 2 < 2.26 nglg B Hni-, RE L L CRlET I C/D KW
E 2RO 5L, RENMD~ T T4 213 0.05 pglg KiliThH -7, =7 FUIZEBNT
%, 24 FERILAINICH 26%TAR 23k S juiz, I3 O AICZENZE ik 0.96
uglg KT 0.33 pglg 786 BT, Negs K OFHRRIC 3T 2 78 i BB TR S 13, B s
xH%< 1.08 pglg Thotz, KREND~TF 4215 0.02 pglg Kii T - 7=,

UC TR STz~ T T4 v O IENEMREBROREF, TP O EEA IR
BAbD~ T F AW RNH Y D, M LRI Tho7zn, WTiitd 10%TRR %
ZDHLD T oTz, /N, VAR, DIEEOTNT 7V 7 7 RO EERIER
BleD~T7F A Thol=, 10%TRR B2 5@ E LT, fab b TR#Ew 1

(11.9%TRR) KL 2 THRE C (12.8%TRR) 23388 biviz,

~ T T F RS E & LT EIR RN i S VTSR, ~ T T4
DI RFER ML, oA (R @ 8.52 mglkg Th o7z,

WHAZ WA BATRBR OSSR, 5% 28 HEOW T OBRIRERIZIB
THHAHF O~ T TF A UTERBARM CHoT2, £, 704 77—, BINELD
THE BRI~ T T A BT LA & Lo S EW R B O R, ~ T T4
IR R A T o 7o,

KHEFERBERND, v~ 7T ARG X BT I L OSRINER ChE @
TEMERE CTh o 7o, BIHREICKI T 2 5288, fEaTotE, FEmtmtE K ORIk
THIRE L 72 DB mm IR b o 7z,
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~ U A& W 18 M H 3D AMERER 2 35U CHFRI AR ARIE 0O F8 A 48 D HE 23
RO BTN, EEORAEMTFITEREEIC L2 b0 & ITE X<, FMmc NS 720
BEZXET DA EIEARETHDL EEZLNT, 7 v N TIEENAEITED b7
N T,

FEMIANTEMFREROFER, 10%TRR 22 52#HmE LT C KRNI BED LI
oo REMW CIET v MZBWTHRHEEN2RE ThH-T-Z & B ITIET »
FCIEHRBDONTWRWR, Ty MENTIEREY FRAROLNTEY, 22015
BOERT D EEBEZ DN 0G| RPEY M ONEEY | O B FZ kI G2 E %
~T7FFr BULEMOR) LRE L,

FRBRIC I D B ITR 50 IS TV D,

KRB CHE N EEEEOR/IMEIX, 7 v MEHW 13 b f AR a0
AHBRD 4 mglkg KH/H Th 7273, Fe/hmthElE 352 mg/kg (AH/H Th-o7-, F
7o, 7w MW 2 FREEEMERBR AL O 2 F R EEE D AEDFA R ER O
AT & LT, MEMREIL 29 mg/kg (AHE/H TH V| f/haEtEElE 50 mg/kg (£
F/ATHD M ENT, ZOEFHBEOEIAEREDEVICLDLZ LD THD &
EZHNDZ BTN, 2 BT ERER L O 2 AT R AMEGEE R BR
DOJ5ns 18 MMM R EERR LV R OB TH L FELEBEL., 7 v MIB
5 EEM R 29 mgkg AE/H THH EEBE XN, ZOEEEEIZITVVES L
T, VY X ORAFBERR TH O N BEMW OREHEINIGENI KT 2 BEERED
25 mg/kg KE/HNELNTWDEN, ~ T F 4 OEIZ X Db S e
T D ChE JEHEICESSEEERENT v P THLNLTVWDLZ &b, AL
ERERT - HEEGFEE (ADD) OBl LT, 7 v hOEEMER 29 mg/kg (A
HHEHANDZ ERRYBTHD Efbiwm LT,

BMEZEZERIT. 7 v AW 2 FRIEMEEMERBR N Y 2 45 R2 M5
DS AEGFERER TE O - RV B 29 mg/kg AT/ H & 222425 100 TR L 72 0.29
mg/kg (KE/H % ADI L€ L7z,

T, v T F A OBEBRAOKBESICL Y AT HAREMED B DRI T D
HEMEO O b/ MEIX, b PO BB R GRERKRBR TH b7z 156 mg/kg (K
HTholc, TNERMLE LT, 2245810 (8 hORBTHL -0/ 1, A
K7 :10) TBRL7- 1.5 mg/kg AEHAZ TS E (ARD) LiRE LT,

ADI 0.29 mg/kg A HE/H
(ADI 3% EARHLE £}) 12 PETEME M OB ME TR R 03 APEDT
AR
(B FE) 7wk
€:ili) 2 F[H
(5 H1E) EEH
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(e ) 29 mg/kg A/ H
(2R 100

ARfD 1.5 mg/kg 1K HE
(ARfD B EMRIER) b L HEEGRER
(EhFi) E k
(1) Hi[A]
(Bt 5-J7%) |
(i 2 1 ) 15 mg/kg (K H
(‘R 10

FeBEIT OV L, PR R 2 B 2 CEEREE O RE L 21T 9 B
T 5,
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x50 BHRICETLIEFUESF

MR (me/keg KE/H)Y

e 5 &
B RER (mg/kg (KH/H) JMPR EU PNES e =P (@?%
SREADED)
vk 0. 50, 100. 500. |HE : 52 - 52
voj30 11 | 10:000 20,000 ppm HE : 58 H - 58
gt |00 5L 105y powemomarn e - PR A
B g o, 57, 12, 5s, |1RIEKE IERE
1,100, 2,200
0. 100. 500. 5,000 | 7 : 34 34.4 - 34
10,000, 20,000 ppm | Hf : 39 H - 39
90 AIEE [7a 0w e oy e
bt | e O o0 30 340 g st ot | B ACHE TSRS e« A O TR B
W g0, 7.9, 39, 380, | BN i
780. 1,600 U - PRI PR A A i < P A DL e
JEREE KA
0. 50. 5,000. 20,000 4 4 WERE - 4 4
ppm
13 A fE i 0. 4 352, 1.490 A% AChE & 14:R FRIMER ChE 1EMEFLTE | MEkE : 77 fEk ChE {1 | R IER ChE 1&MEFHE
AR HE 0. 4. 395. 1’580 (49~61%)%% FH=(20%L) ) (20%LL |)
MR ’
(A ARt 7 PR IR
D HILE)
0. 100, 1,000, 5,000 |t : 5 HERE - 5
2 4ERH2 | ppm
PEFRAERR |G FRiLER AChE 1%k HfeHs - 77 1Bk AChE %
O T P (20%L4 1) PEFREE (20%21 )
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100/50, 500, 6,000, | : 29 29 3 - 29
12,000 ppm I : 35 W : 35
2 i 0490860, e . ChE T CCrE
PEFEVEIRE | 740 ARifEk AChE j&t% | i ACRE fiPEMLIES: | JRiek ChE IEYERLE | #eig - Rk AChE 1%
IR |y . 0. 5. 35, 420, |FE (20%Lh 1) (1) PERLE  (20%LL 1)
AR
870 M R R OISR | (S APEIZERD B
B0 20
AN, I - 29 i - 29
2 [T M - 35 It : 35
PR
B K O 2 FRiLEK AChE 7% MERE « FRifEk AChE 1%
AR TR P (20%LL 1) PR (20%L4 1)
FEEIFE M
ANEDES
RER DO
i
0. 550, 1,700, 5,000, |EH & BaEhy Bl BaEhy
7,500 ppm P % : 600 - 595 HE - 394 P # : 600
P #E 0. 43. 130, | P : 660 - 655 M 451 P it : 660
2 HERSE |1y g o a3 130 | g - s W
SE R 390. 630 P I : 130 e - 132 k- 131 P i : 130
F1# : 0, 51, 100, P : 150 WE : 152 HE : 153 P e : 150
460. 750 F1 # : 130 F1 7% : 130
F1 # : 150 F1 # : 150

BB mERT 7R
L

BEN) AR EBE IS
IRE) - (REBE NS

BEY - mIEAT R L
IREN) - (R ERAE
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B - R EARE

(B hE 12 % 5 B (EHERE 12 R B (%’iﬁﬂé ISR D B
BEITZRD S LR 1388 ALY IER ALY
0. 100. 500. 2,500 HE R OV EY BE Rk OREY
ppm 4 : 43.5 E : 43.5
0. 8.8, 435, 224 M - 49.8 M : 49.8
Hf: 0, 9.6, 49.8, 238
5 ik fe BEY)  RREHEIAE | HE . KR
SR e R« (KT
o IBE : BEL AR R
Ly
(Bl R 1o %f+ % | (BIERR I XT3 5 2
IZER B IZERD ALY
0. 200. 400. 800 |&#EI : 400 REh% . 400 RE# . 400
BEUE : 800 ARIE 800 fEIE ;800
-, FREhY)  (REHNH FREY) - TSI | FEBYY IR TE BN
LR e s -
B B0 PR L7 L BaUR . B R L | MAUE - TR L
(IR & (e EIT R & | (A B IER D B h
nzvy) 7200) 7200
0. 5. 50. 150 BEE4Y 150 50 BE : 50 B4 - 150
REW) : 50 MR — RE : 50
K 4
iﬁiigif —FRAE IR S BE) R B - BREAT R L
PR ol R R R R | B - TR - TR B
FEPE R (PND23/24) IR &
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(&R FME IR (AR B ME TR D
D HILE) SR
~ A 0. 100, 800, 8,000, | : 140 174 - 140
16,000 ppm I 170 I : 20.8 I : 170
B B e Wik AR ER CHE Y | R - 7% L Bk 2 OV
gﬂﬁ%ﬁ I&EO\21\ 170\ 1’700\ AChE /ﬁ /l\i BE. % Bﬂ% AChE Z%‘l\é Bﬂ%(ZO%
e 3,500 (20%L1 1) LI k)
BERE - T oD BT
JEI A BN
AV 0. 25. 50, 100 BE . 25 !:%W/J 25 t@h% 25 REE © 25 t@h% 25
BEIE - 100 Jela fEIE F&IR : 100 fEIa
A T REEWY - (R BRSNS | BEEhY - (RESEININE] | REEM - RERINANE | REEY %jﬁi%‘bu%fn?ﬁu RFENY) - (RE G
. il Fa W - W REE N JEVE « I I s n JEVE - BwERT R L MBI IR N
e JEUE : BT RZe L
(& rEism o 5 (T EEITED S| AT TR O S| (EFEETRD 5
PARANTY! 720N 720N 720N
A X |28 HE# |0, 125, 250, 500 |— —
Pl s
bR WHERE - N MERE R
0. 62.5, 125, 250 |125 — HERE - 62.5 —
12
PR NP NGRS FRIMER ChE JEPERRSE | MfERE - Bkt & OV | R ER ChE 1&PERR S
B I ONT 3 i R be b
n
NOAEL : 29 NOAEL : 29 BMDLo : 7.1 NOAEL : 29 NOAEL : 4
ADI(cRfD) SF : 100 SF : 1,000 UF : 100 SF : 100 SF : 100
ADI : 0.3 ADI : 0.03 cRfD : 0.07 ADI : 0.29 ADI : 0.04

59




2 EMBIEEM/3E | 2 EMEMEFMZE R | 7 v b ChE EMRE | T« b 2 F£FEMEFENE |90 B B Aar:ehikE
ADI(cRfD) % EFRHLE £ D AAEOFE AR MEOFE 7R HrgEk R ¥ 2 ARRB TR | MR
FEDS AR
NOAEL : 15 NOAEL : 25 BMDLio : 13.6 NOAEL : 15
ARfD SF: 10 SF : 100 UF : 100 SF : 10
ARID : 2 ARIfD : 0.3 ARID : 0.14 ARfD : 1.5
ey S A S = Py = e
ARED 2 AR L b NHERGRER | AR R ;ti/jji\t%ChE WEMERREE | B b B [ER 53R
NOAEL : ®E&#HME SF : 4% % UF : REFEFZEE ADIl: —AEBEGFAE cRfD: BB AE AR : 2SR AE
DEFZIEEMIIT, EEE TR O EadHr S 42 LT, —  BEMEENRETE o l,
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< Bl 1 : 155 fR BT >

Hina I b%4
O, O-dimethyl S§1,2-bis(ethoxycarbonyl)ethyl
B malaoxon )
phosphorothioate
malathion a-acid
McCA)
o (malathion O, O-dimethyl S-(1-carboxy-2-ethoxycarbonyl)ethyl
monocarboxylic acid) phosphorodithioate
(malathion monoacid)
(a-MCA)
malathion B-acid
D (malathion O, O-dimethyl S-(2-carboxy-1-ethoxycarbonyl)ethyl
monocarboxylic acid) phosphorodithioate
(B-MCA)
malathion diacid
B (DCA) O, O-dimethyl 5-(1,2-dicarboxyethyl)
(malathion phosphorodithioate
dicarboxylic acid)
- 5-1,2-bis(ethoxycarbonyl)ethyl O-hydrogen
F desmethyl malathion T
O-methyl phosphorodithioate
5-1,2-bis(ethoxycarbonylethyl O-hydrogen
G desmethyl malaoxon )
O-methyl phosphorothioate
desmethyl malathion
- a-acid S-(1-carboxy-2-ethoxycarbonyl)ethyl O-hydrogen
(desmethyl malathion | O-methyl phosphorodithioate
monocarboxylic acid)
desmethyl malathion
I B-acid S-(2-carboxy-1-ethoxycarbonyl)ethyl O-hydrogen
(desmethyl malathion | O-methyl phosphorodithioate
monocarboxylic acid)
J desmethyl malathion | S$(1,2-dicarboxyethyl) O-hydrogen O-methyl
diacid phosphorodithioate
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diethyl thiosuccinate
(diethyl

mercaptosuccinate)

diethyl 2-mercaptosuccinate

diethyl fumarate

diethyl (2 £)-but-2-enedioate

ethyl hydrogen
fumarate

(monoethyl fumarate)

(£)-4-ethoxy-4-oxo-2-butanoic acid

diethyl maleate

diethyl (22)-but-2-enedioate

monoethyl maleate

(2)-4-ethoxy-4-oxo-2-butanoic acid

diethyl

methylthiosuccinate

diethyl 2-methylthiosuccinate

tetraethyl

dithiodisuccinate

tetramethyl 2,2'-dimercaptosuccinate

dimethyl
phosphorodithioate
(DMDTP)

O, O-dimethyl phosphorodithioate

dimethyl
phosphorothioate
(DMPT)

O, O-dimethyl phosphorothioate

dimethyl hydrogen=
phosphorothioate
(DMTP)

O, O-dimethyl hydrogen phosphorothioate

dimethyl
hydrogenphosphate
(DMD)

O, O-dimethyl hydrogen phosphate
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<HIRE 2 FRAE SR >

P P S Fp
ACh TEFLaY
AChE TEFLa) AT T —F
al Hhk & (active ingredient)
Alb TINT IV
ALP TN THAT 7 H—F
AST 7’;4/5?&?“/@5%7":/ cNFv AT 2 T—P
(=A% 3 UBA XY ufiig s T v 27 25 —F (GOT) ]
AUC SEW) I B R T T A
BUN MR IR R 255
ChE al) AT T —F
Chol VAT u—/)b
Crnax iR
DMSO CAFIANLFFYR
GOT y-&“/wf SNV RT AT =2T—F
[=y-ZNVE IV T ARTFZ—F (y-GTP) ]
GSH TIWEF A
Hb ~EZrEy (MEHFRE)
Ht ~< k7 U MAE
LCso PHESEIR
LDso PHEE &
MCV SR M BR A AE
MCH PR R i €0 55 B
MCHC S8 i BR i £ S R
NTE MRREEEN AT 7 —8
PLT i/ INRCE
PND A% B 3K
RBC NIIEZR
T2 e Jel
TAR s (W) Hose
Trmax % e i P B R
TOCP VU rIANLY T UL
TP wEAE
TRR TR B Fae
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< B 3 (EW TR AR B R >

= FHME (mg/kg)
Ve 44 o B [E] = .
,:E e i A | PHI XITA
(ﬂ*ﬁﬂﬁ{i) ( i/h ) B3 éﬁ (El) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
% Bl | P | B | P
IKFG
() 347E 1 1 25 <0.005 | <0.005 <0.002 <0.002
1978 4F
IKFG
() 720 E 1 1 37 <0.005 | <0.005 <0.005 <0.005
1978 4F
IKFG
(ZZK) 720 E 1 1 25 <0.005 <0.005 <0.002 <0.002
1978 4F
IKFG
(ZK) 720 E 1 1 37 <0.005 <0.005 <0.005 <0.005
1978 4F
7KFG
(Fgbh5) 347E 1 1 25 0.02 0.02 0.011 0.011
1978 4F
7K FG
(Fgbh5) 720 E 1 1 37 0.02 0.02 0.015 0.014
1978 4F
7K FG
(Feb o) 720 E 1 1 25 <0.01 <0.01 0.011 0.010
1978 4F
Vi
(Feb o) 720 E 1 1 37 0.06 0.05 0.027 0.027
1978 4£
4 7 <0.005 | <0.005 0.008 0.008
1 4 14 <0.005 | <0.005 | <0.005 <0.005
K 6 7 <0.005 | <0.005 0.009 0.009
" 6 14 | <0.005 | <0.005 | <0.005 | <0.005
(FZK) 900 E
1990 4 4 7 0.014 0.014 0.026 0.025
1 4 14 <0.005 | <0.005 | <0.005 <0.005
6 7 0.009 0.009 0.014 0.014
6 14 <0.005 | <0.005 | <0.005 <0.005
4 7 0.18 0.18 0.15 0.14
1 4 14 0.09 0.08 0.08 0.08
K 6 7 0.28 0.28 0.17 0.16
- 6 14 0.21 0.20 0.11 0.10
(> ) 900® 4 7 0.22 0.22 0.14 0.14
1990 - 1 4 14 0.09 0.08 0.08 0.08
6 7 0.12 0.12 0.12 0.12
6 14 0.11 0.10 0.10 0.10
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FHME (mg/kg)

femn wmg | B | ® | e ~FF A
(]7 *ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
= BeEfE | P | Ramff | P
7K 1 6 7 0.03 0.03
(LK) 500 E
1991 4= 1 6 8 <0.02 <0.02
1 6 0.005 0.005 <0.002 | <0.002
1 10 | <0.005 | <0.005 | <0.002 | <0.002
1 1 15 | <0.005 | <0.005 0.009 0.009
N 1 20 | <0.005 | <0.005 | <0.002 | <0.002
(%) 500 Ea 1 35 | <0.005 | <0.005 | <0.002 | <0.002
1979 4 1 9 <0.005 | <0.005 0.003 0.003
) 1 16 | <0.005 | <0.005 0.006 0.006
1 23 | <0.005 | <0.005 0.008 0.008
1 36 | <0.005 | <0.005 0.004 0.004
g . 1 7 <0.004 | <0.004 0.009 0.008
(k) 400 B2 1 14 | <0.004 | <0.004 0.006 0.006
1 7 <0.004 | <0.004 0.005 0.005
1
979 iF 1 1 14 | <0.004 | <0.004 0.006 0.006
1 7 0.037 0.036 0.058 0.058
1 1 12 | <0.005 | <0.005 | <0.008 | <0.008
1 17 | <0.005 | <0.005 | <0.008 | <0.008
1 7 0.049 0.046 0.040 0.040
1 1 12 | <0.005 | <0.005 | <0.008 | <0.008
1 17 | <0.005 | <0.005 | <0.008 | <0.008
INZE 2502
(h) (P 1 1 74 | <0.005 | <0.005 | <0.008 | <0.008
A R2GEEN
1979 & ) 1 1 74 | <0.005 | <0.005 | <0.008 | <0.008
2 7 0.036 0.036 0.033 0.032
1 2 12 | <0.005 | <0.005 | <0.008 | <0.008
2 17 | <0.005 | <0.005 | <0.008 | <0.008
2 7 0.006 0.006 0.017 0.016
1 2 12 | <0.005 | <0.005 | <0.008 | <0.008
2 17 | <0.005 | <0.005 | <0.008 | <0.008
P
<E?L 00T 1 2 50 <0.001 | <0.001
1 97‘*1 4 3 50 <0.001 <0.001
Zeg 1 3 7 <0.01 <0.01 0.011 0.011
(%) 1,250 E
1984 4 1 3 7 <0.01 <0.01 0.004 0.004
3 7 <0.005 | <0.005 0.007 0.006
b 1 3 14 | <0.005 | <0.005 | <0.005 | <0.005
7 3 21 | <0.005 | <0.005 | <0.005 | <0.005
(%) 1,000 WP
1988 4 3 6 <0.005 | <0.005 | <0.005 | <0.005
1 3 14 | <0.005 | <0.005 | <0.005 | <0.005
3 21 | <0.005 | <0.005 | <0.005 | <0.005
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FHME (mg/kg)

) ~ .
e e | 2| By ~TFAY
(]7 *ﬁ‘ uB'flL) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
i R | VM| R | TN
. 3 7 <0.01 <0.01
E)(Z;é 000 1 3 14 <0.01 <0.01
19;0 . ’ ) 3 7 <0.01 <0.01
3 14 <0.01 <0.01
. 3 62 <0.01 <0.01
“M(Z;i&) 000 1 3 | 13 <0.01 | <0.01
1990 £ ’ N <0.01 | <0.01
3 14 <0.01 <0.01
o 3 7 <0.01 <0.01
Zh (3:;) EX S L 000E 1 3 14 <0.01 <0.01
- ’ 3 7 <0.01 <0.01
1991 - 1 3 14 <0.01 <0.01
. 5 7 <0.005 | <0.005
@iﬁﬁg:}) * 000 1 5 14 <0.005 | <0.005
A% s a
19’87 e . 5 7 <0.005 | <0.005
5 14 <0.005 | <0.005
5 3 <0.01 <0.01 <0.01 <0.01
. 1 5 7 <0.01 <0.01 <0.01 <0.01
&iﬁﬁg% & 750~ 5 | 14 | <001 | <001 | <0.01 | <0.01
19/53 . 1,000 Ea 5 3 <0.01 <0.01 <0.01 <0.01
1 5 7 <0.01 <0.01 <0.01 <0.01
5 14 | <0.01 <0.01 <0.01 <0.01
g . 5 3 | <0.005 | <0.005 | <0.005 | <0.005
) O~ 600 WP s 5 7 | <0.005 | <0.005 | <0.005 | <0.005
19’5’;‘; e . 5 3 | <0.005 | <0.005 | <0.005 | <0.005
5 7 | <0.005 | <0.005 | <0.005 | <0.005
ALk 1 5 3 | <0.005 | <0.005 | <0.002 | <0.002
(Bi%£) 1,250 Ea
1984 4 1 5 3 <0.005 <0.005 <0.002 <0.002
4 <0.01 <0.01 <0.01 <0.01
1 4 14 | <0.01 <0.01 <0.01 <0.01
T(;L;SB)“ c00 e 4 | 21 | <o0.01 <0.01 <0.01 <0.01
1992 e 4 7 <0.01 <0.01 <0.01 <0.01
1 4 14 | <0.01 <0.01 <0.01 <0.01
4 | 21 | <0.01 <0.01 <0.01 <0.01
6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
o 1 6a | 142 | <0.005 | <0.005 | <0.005 | <0.005
‘( ﬂ%;{s) Tsowr 6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
198'; e 6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
1 6a | 14a | <0.005 | <0.005 | <0.005 | <0.005
6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
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FHME (mg/kg)

7 L] S
e wme | 2y ~FFA
(]7 *ﬁ‘ uB'flL) ( i/h ) B3 éﬁ ( El ) )
A g al’ha | (@) YT TR S
% R | VM| R | T
6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
. 1 6a | 14a | <0.005 | <0.005 | <0.005 | <0.005
2%%5) Tsowr 6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
1987” e 6a | 72 | 0.018 0.018 0.012 0.012
1 6a | 142 | <0.005 | <0.005 | 0.007 0.007
6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
. 1 6a | 14a | <0.005 | <0.005 | <0.005 | <0.005
‘( ﬁ(;ﬁ) S0 wE 6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
1987” e 6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
1 6a | 142 | <0.005 | <0.005 | <0.005 | <0.005
6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
6a | 7a | <0.005 | <0.005 | <0.005 | <0.005
. 1 6a | 14a | <0.005 | <0.005 | <0.005 | <0.005
Z%ﬁ?&) S0 wE 6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
1987” e 6a | 72 | 0.009 0.008 | <0.005 | <0.005
1 6a | 142 | <0.005 | <0.005 | <0.005 | <0.005
6a | 21a | <0.005 | <0.005 | <0.005 | <0.005
. 6 7a <0.01 <0.01
PN A 1
- 6 14 <0.01 <0.01
(HRH0) 350~1,000 E
1990 4E 1 6 72 <0.01 <0.01
6 14 <0.01 <0.01
. 6 7a <0.01 <0.01
AR 1
i 3501000 6 14 <0.01 <0.01
1990 4 . 6 7a 0.64 0.63
6 14 0.03 0.03
4 7 <0.005 | <0.005
e 1 4 14 <0.005 | <0.005
. . 4 | 21 <0.005 | <0.005
198§ a 4 7 <0.005 | <0.005
1 4 14 <0.005 | <0.005
4 | 21 <0.005 | <0.005
4 7 <0.01 <0.01
e 1 4 14 <0.01 <0.01
(e . 4 | 21 <0.01 <0.01
198§ e 4 7 <0.01 <0.01
1 4 14 <0.01 <0.01
4 | 21 <0.01 <0.01
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FHME (mg/kg)

%) _ = s
e e | 2| By ~TFAY
(ﬂ*ﬁﬂﬁ{i) ( i/h ) B3 éﬁ (El) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
i R | VM| R | TN
4 7 <0.005 | <0.005
e 1 4 14 <0.005 | <0.005
(#) | 600~1,000" 1 <00% | <0995
1990 4 4 7 <0.005 | <0.005
1 4 14 <0.005 | <0.005
4 21 <0.005 | <0.005
4 7 <0.005 | <0.005
. 1 4 14 <0.005 | <0.005
(s 600~1.000 & 4 21 <0.005 | <0.005
1998 e ’ 4 7 0.013 0.012
1 4 14 <0.005 | <0.005
4 21 <0.005 | <0.005
6a 3 0.036 0.036 0.025 0.025
DR 1 62 7 0.013 0.013 0.006 0.006
) 001000 6a | 14 | <0.005 | <0.005 | <0.005 | <0.005
1;§7 e ’ 62 3 0.019 0.018 | <0.005 | <0.005
1 6a 7 | <0.005 | <0.005 | <0.005 | <0.005
6a | 14 | <0.005 | <0.005 | <0.005 | <0.005
6a 3 <0.01 <0.01
< EW 1
(¥3E) 350~1,000 E ga ; <00éo41 <006031
1990 - 1 62 7 0.16 0.16
3 1 0.02 0.02 0.02 0.02
) 3 3 <0.01 <0.01 0.02 0.02
¢ K 5 1 <0.01 <0.01 0.01 0.01
. 000 E 5 3 0.01 0.01 <0.01 <0.01
1;97 . ’ 3 1 0.24 0.24 0.22 0.22
) 3 3 0.02 0.02 <0.01 <0.01
5 1 0.04 0.04 0.07 0.06
5 3 <0.01 <0.01 <0.01 <0.01
6a 3 0.005 0.005 | <0.005 | <0.005
oy 1 6a 7 | <0.005 | <0.005 | <0.005 | <0.005
% 0 L 000 WE 62 | 14 | <0.005 | <0.005 | <0.005 | <0.005
1987 42 ’ 6a 3 <0.005 | <0.005 | <0.005 | <0.005
1 6a 7 | <0.005 | <0.005 | <0.005 | <0.005
6a | 14 | <0.005 | <0.005 | <0.005 | <0.005
6a 3 0.009 0.008 | <0.005 | <0.005
oy 1 6a 7 | <0.005 | <0.005 | <0.005 | <0.005
% 0 L 000E 62 | 14 | <0.005 | <0.005 | <0.005 | <0.005
1987 42 ’ 6a 3 <0.005 | <0.005 | <0.005 | <0.005
1 6a 7 | <0.005 | <0.005 | <0.005 | <0.005
6a | 14 | <0.005 | <0.005 | <0.005 | <0.005
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FHME (mg/kg)

s wme | %] B e ~TFAY
(%*ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
i R | VM| R | TN
IR
e ‘\ E . . . .
1(9%931 1,000 1 5 1 <0.01 <0.01 <0.01 <0.01
5 3 <0.01 <0.01 <0.01 <0.01
3 1 0.07 0.06 0.32 0.32
3 3 <0.01 <0.01 <0.01 <0.01
1 3 7 <0.01 <0.01 <0.01 <0.01
5 1 0.21 0.20 0.29 0.28
. 5 3 <0.01 <0.01 <0.01 <0.01
Xy
e 5 7 <0.01 <0.01 <0.01 <0.01
(FEEK) 1,000 E
1998 4 3 1 0.04 0.04 0.08 0.08
3 3 <0.01 <0.01 <0.01 <0.01
1 3 7 <0.01 <0.01 <0.01 <0.01
5 1 0.04 0.04 0.16 0.16
5 3 <0.01 <0.01 <0.01 <0.01
5 7 <0.01 <0.01 <0.01 <0.01
BV TTU— 5 3 <0.01 <0.01 <0.005 <0.005
(fE7&) 600 E 1 5 7 <0.01 <0.01 <0.005 <0.005
1986 4£ 5 14 <0.01 <0.01 <0.005 <0.005
() 1,000 E ’ '
1990 E 1 5 3 <0.01 <0.01
5 7 <0.01 <0.01
5 1a 0.02 0.02 <0.01 <0.01
5 3 <0.01 <0.01 <0.01 <0.01
1 5 7 <0.01 <0.01 <0.01 <0.01
_ 5 14 <0.01 <0.01 <0.01 <0.01
1 —
AV77Y 5 | 21 | <0.02 <0.01 <0.01 <0.01
(16%) 760~1,500°% 5 1 <0.01 <0.01 <0.01 <0.01
2009. 201 " ) ) ) )
009 010 452 5 3 <0.01 <0.01 <0.01 <0.01
1 5 7 <0.01 <0.01 <0.01 <0.01
5 14 <0.01 <0.01 <0.01 <0.01
5 21 <0.01 <0.01 <0.01 <0.01
Tryal— 5 3 <0.01 <0.01 <0.005 <0.005
(fE7&) 600 E 1 5 7 <0.01 <0.01 <0.005 <0.005
1986 4£ 5 14 <0.01 <0.01 <0.005 <0.005
Ty al)— 3 23a | <0.005 <0.005
(fE78) 300~450WP| 1 3 30 <0.005 | <0.005
1988 4F 3 37 <0.005 | <0.005
Tuayal)— 3 23a | <0.005 | <0.005
(fE78) 450~600WP | 1 3 30 <0.005 | <0.005
1989 4F 3 37 <0.005 | <0.005
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eI

FHME (mg/kg)

o [E] 5 :
I I S i M :
PR g ai/ha ) @) ISHIAT IR RS FEPN A3 HT R RS
% s R e S
) 6a 3 <0.01 <0.01
- 1] —
7 i ?{E;;)) o008 Vlga | 7 <0.01 | <0.01
1990 Qg 1 5 3 0.16 0.16
5 7 0.02 0.02
5 1a 0.24 0.24 0.20 0.20
5 3 0.17 0.16 0.21 0.21
1 5 7 0.03 0.03 0.03 0.03
myay— 5 14 | <0.01 <0.01 <0.01 <0.01
(?{Eﬁ) 1,000~1,500 5 | 21 | <001 | <001 | <0.01 | <0.01
9008 E;ﬁ; E 5 1a 2.00 1.98 2.00 1.92
- 5 3 0.25 0.24 0.27 0.27
1 5 7 0.03 0.03 0.03 0.03
5 14 | <0.01 <0.01 <0.01 <0.01
5 21 <0.01 <0.01 <0.01 <0.01
s 5 7 <0.01 <0.01
&L@Bj) 000 Vs | <0.01 | <0.01
H )
5 14 <0.01 <0.01
5 3 0.03 0.03
L& 2 1
(X(3) 500~1,000 E o 7 <0.01 <0.01
1990 4 . 5 3 0.80 0.80
5 7 0.65 0.64
5 1a 0.23 0.22 0.12 0.12
1 5 3 <0.01 <0.01 0.37 0.36
'(/;% 000 5 | 7 | <001 | <001 0.12 0.12
- ’ 5 la 0.98 0.96 0.84 0.84
1995, 1996
i 1 5 3 0.24 0.24 0.12 0.12
5 7 0.16 0.16 0.29 0.28
2 7a 0.20 0.19
1 2 14 <0.02 <0.02
1] —
Y (;%)5 A c00 e 2 | 21 <0.02 | <0.02
- 2 7a <0.02 <0.02
2005
i 1 2 14 <0.02 <0.02
2 21 <0.02 <0.02
2 3 0.70 0.70
. 1 2 7 0.103 0.093
B 2 14 | <0.005 | <0.005
(AT 23) 750~1,250 F
1990 45 2 3 0.48 0.48
1 2 6 0.095 0.093
2 13 0.037 0.021
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FHME (mg/kg)

s wme | %] B e ~TFAY
(%*ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
i R | VM| R | TN
. 6 3a <0.01 <0.01 <0.002 | <0.002
f‘if% 1 6 7 <0.01 <0.01 <0.002 <0.002
(fig %) 1,000 E
1984 4 1 6 3 <0.01 <0.01 <0.002 | <0.002
6 7 <0.01 <0.01 <0.002 <0.002
3 7 0.021 0.020 0.019 0.018
3 14 | <0.005 | <0.005 | <0.005 | <0.005
1 3 21 <0.005 | <0.005 | <0.005 | <0.005
5 7 0.011 0.011 0.012 0.012
e s 5 14 | <0.005 | <0.005 | <0.005 | <0.005
*Efnfﬁ% 5 21 <0.005 | <0.005 | <0.005 | <0.005
(X(3E) 600 E
1986 4% 3 7 <0.005 | <0.005 | <0.005 | <0.005
3 14 | <0.005 | <0.005 | <0.005 | <0.005
1 3 21 <0.005 | <0.005 | <0.005 | <0.005
5 7 <0.005 | <0.005 | <0.005 | <0.005
5 14 | <0.005 | <0.005 | <0.005 | <0.005
5 21 <0.005 | <0.005 | <0.005 | <0.005
e 6 7 0.07 0.07
*F‘ﬁ;'fﬁ% 1 6 14 0.01 0.01
(Z3%) 1,000 6 7 0.04 0.04
1990 - 1 6 14 0.04 0.04
ERE
o | aeer | 1| E oot | oo
1990 4F ’ ’
e e 6 7 0.04 0.04 0.15 0.14
%ﬁ% 1 6 14 0.01 0.01 0.02 0.02
(F%E) 1,000 E
1997 4 1 6 7 0.14 0.14 0.29 0.28
6 14 0.03 0.03 0.06 0.06
EFRE 3a 14 0.04 0.04
(FEXLOMESE) | 240~360F 1 3a 21 <0.02 <0.02
2008 4 3a 28 <0.02 <0.02
HEFRE 3a 14 <0.02 <0.02
(FE K UM 22) 450 E 1 3a 21 <0.02 <0.02
2005 4 3a 28 <0.02 <0.02
R 4 14 <0.01 <0.01
M”}/” 1 4 21 <0.01 <0.01
(R ) 800~1,000% 4 | 14 0.02 0.02
1990 - 1 4 21 <0.01 <0.01
5 3 0.39 0.38
ey — Lls | 7 0.57 0.56
(£28) 1,000 5 3 0.53 0.50
1990 1 5 7 0.11 0.11
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TEM4,

FHME (mg/kg)

= =] - .
USHELD) 1o . | PHI ~7TA
J?*ﬁﬂlg’fi ( i/h ) B3 éﬁ (El) )
A g al’ha | (@) YT TR S
% s IS ST el IS ST
3 3a 1.2 1.2
. 1 3 7 0.2 0.2
%}jjﬂi 3 14 <0.1 <0.1
(X)) 1,500 E 5 ” T e
2004 : :
004 7 1 3 7 0.7 0.6
3 14 <0.1 <0.1
b 1 1 5 1 0.013 0.012 0.068 0.068
o 5 3 0.010 0.010 0.008 0.008
(H5E) 1,250 E
1985 £E 1 5 1 0.052 0.050 0.022 0.022
5 3 0.029 0.028 0.006 0.006
P 1 5 1 0.061 0.060 0.013 0.012
- 5 3 0.013 0.012 0.009 0.009
(F59) 625E
1985 4 1 5 1 0.224 0.216 0.208 0.207
5 3 0.059 0.055 0.042 0.040
= 1 5 1 <0.01 <0.01
(R32) 625E
1995 4 1 5 1 <0.01 <0.01
B—<
(R32) 625E 1 5 1 0.02 0.02
1995 4F
P 1 5 1 0.06 0.06 0.05 0.04
. 5 3 <0.01 <0.01 <0.01 <0.01
(R32) 900D
1995 4 1 5 1 <0.01 <0.01 <0.01 <0.01
5 3 <0.01 <0.01 <0.01 <0.01
- 1 6 1 0.12 0.12 0.236 0.234
o 6 3 0.06 0.06 0.048 0.048
() 1,000 E
1984 % 1 6 1 <0.01 <0.01 0.002 0.002
6 3 <0.01 <0.01 <0.002 | <0.002
ey 1| 6 | 1 0.09 0.09
(HR5E) 1,000 E
1995 4 1 6 1 0.08 0.08
; 3 1 <0.01 <0.01
SR 1 3 3 <0.01 <0.01
() 1,250 E . . 001 001
1990 1 3 3 <0.01 <0.01
} 3 1 <0.01 <0.01
SR 1 3 3 <0.01 <0.01
(R=) 625" 3 1 <0.01 <0.01
1990 : :
i 1 3 3 <0.01 <0.01
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FHME (mg/kg)

s wme | %] B e ~TFAY
(%*ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
% Baf | T | Rl | T
3 1 <0.01 <0.01 <0.01 <0.01
Y 1 3 7 <0.01 <0.01 <0.01 <0.01
e 3 14 <0.01 <0.01 <0.01 <0.01
(R32) 1,500 E
9009 4FJE 3 1 <0.01 <0.01 0.02 0.02
1 3 7 <0.01 <0.01 <0.01 <0.01
3 14 <0.01 <0.01 0.01 0.01
JNE % 1 5 7 <0.005 | <0.005 | <0.005 | <0.005
. 5 14 <0.005 | <0.005 | <0.005 | <0.005
(F59) 600 E
5 7 <0.005 0.005 <0.005 | <0.005
1986 4 1
5 14 <0.005 | <0.005 | <0.005 | <0.005
R 5 1 <0.005 | <0.005
MEE % 1 5 | 3 <0.005 | <0.005
R=) 1,000% 5 1 <0.005 <0.005
1 ) )
990 1 5 3 <0.005 | <0.005
5 1 0.05 0.05 0.03 0.02
MED 2 1 5 7 <0.01 <0.01 <0.01 <0.01
(%) 1,240~1,500 5 14 <0.01 <0.01 <0.01 <0.01
92009 4EJE E 5 1 <0.01 <0.01 0.02 0.02
1 5 7 <0.01 <0.01 <0.01 <0.01
5 14 <0.01 <0.01 0.01 0.01
3 1 <0.01 <0.01
. 1 3 3 <0.01 <0.01
L5959 3 7 <0.01 <0.01
(R32) 525~1,000 E
1991 4 4a 1 <0.01 <0.01
1 4a 3 <0.01 <0.01
4a 7 <0.01 <0.01
ERAVA 1 6 1 <0.01 <0.01 <0.002 | <0.002
(F59) 750 E
1981 4F 1 6 1 <0.01 <0.01 <0.002 | <0.002
i 1 6 1 <0.01 <0.01 <0.01 <0.01
o 6 3 <0.01 <0.01 <0.01 <0.01
(RF) 9007 6 1 <0.01 <0.01 0.01 0.01
1 ) ) i )
997 4F 1 6 3 <0.01 <0.01 0.01 0.01
PR 1 3 1 <0.01 <0.01
Hﬂ 3 3 <0.01 <0.01
(CR32) 1,250 E
1990 4 1 3 1 <0.01 <0.01
3 3 <0.01 <0.01
P 1 3 1 <0.01 <0.01 <0.01 <0.01
o 3 3 <0.01 <0.01 <0.01 <0.01
(F59) 1,000 E
1996 4 1 3 1 <0.01 <0.01 <0.01 <0.01
3 3 <0.01 <0.01 <0.01 <0.01
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TEM4,

FHME (mg/kg)

e 5 B = b ~FF Ay
(]7 *ﬁ‘ uB'flL) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
i B | VM| R | TN
3 | 7a <0.004 | <0.004
3 14 <0.004 | <0.004
. 3 | 21 <0.004 | <0.004
5a | 7a <0.004 | <0.004
5a | 14 <0.004 | <0.004
25 TS 5a | 21 <0.004 | <0.004
(X)) 600 E
1986 £ 3 | 8a <0.004 | <0.004
3 | 15 <0.004 | <0.004
. 3 | 22 <0.004 | <0.004
5a | 8a <0.004 | <0.004
5a | 15 <0.004 | <0.004
5a | 22 <0.004 | <0.004
] ] 4 | 7a 0.09 0.08 0.13 0.13
B 9(2%)% ? 000 1 4 14 0.02 0.02 0.03 0.03
1;97 i ’ ) 4 | 7a 0.04 0.04 0.01 0.01
4 14 | <0.01 <0.01 <0.01 <0.01
L 3 7 0.03 0.03
< ’igf;)k 7 000 1 3 14 <0.01 <0.01
’ 3 7 0.21 0.21
1991 - 1 3 14 0.11 0.10
) 3 7 <0.01 <0.01
éigf;;”” 000" 1 3 | 14 <0.01 | <0.01
1990 4E ’ 1 3 7 <0.01 <0.01
3 14 <0.01 <0.01
3 1a 0.02 <0.01 0.02 <0.01
. 1 3 7 <0.01 <0.01 <0.01 <0.01
éiggﬂu 501000 3 | 14 | <001 | <001 | <001 | <0.01
’ 3 1a 0.06 0.01 0.06 0.01
2009 4EFE
R 1 3 7 <0.01 <0.01 <0.01 <0.01
3 14 | <0.01 <0.01 <0.01 <0.01
AL 2 7 <0.001 | <0.001
. . .
1(;;2 500 1 3 7 <0.001 | <0.001
Z(gi)@ 1| 3| 7 0.12 0.12 0.105 | 0.102
1,250 E
1984 45 1 3 7 0.07 0.07 0.120 0.118
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eI

FHME (mg/kg)

. [E] > :
I I S i M :
PR g ai/ha ) @) ISHIAT IR RS FEPN A3 HT R RS
% Bl | P | B | P
5a | 16a | <0.005 | <0.005 0.003 0.003
1 5a | 21 | <0.005 | <0.005 0.004 0.004
Iy 5a | 30 | <0.005 | <0.005 0.002 0.002
() 5 000 WP 5a | 46 | <0.005 | <0.005 0.002 0.002
1985 4 ’ 5a | 14a | <0.005 | <0.005 0.023 0.023
1 5a | 21 | <0.005 | <0.005 0.007 0.007
5a | 30 | <0.005 | <0.005 0.009 0.009
5a | 45 | <0.005 | <0.005 0.004 0.004
52 | 16a 6.05 5.89 5.89 5.84
1 5a | 21 6.59 6.54 5.63 5.59
.y 5a | 30 5.70 5.64 5.15 5.12
() 5 000 WP 5a | 46 5.13 5.13 4.13 4.06
1985 4% ’ ha | 14a 6.95 6.84 6.04 6.01
1 5a | 21 6.88 6.70 5.49 5.46
5a | 30 5.28 5.26 4.90 4.90
5a | 45 4.84 4.70 3.59 3.56
5 14 <0.01 <0.01
?‘;;\% 5000 1 5 | 21 <0.01 <0.01
5 22 <0.01 <0.01
5 14 3.82 3.78
Zé’% 5 000 E 1 5 | 21 3.90 3.84
1990 4 ’ 1 5 14 2.21 2.16
5 22 2.17 2.10
5 14 <0.01 <0.01
1 5 21 <0.01 <0.01
Ny
5 28 <0.01 <0.01
(SR 2,000 E
1998 4F 5 14 0.01 0.01
1 5 21 0.01 0.01
5 28 0.02 0.02
5 14 8.52 8.28
1 5 21 7.35 7.31
”&75&/; 5000 5 | 28 5.29 5.24
’ 5 14 6.52 6.34
1998
i 1 5 21 7.00 6.84
5 28 7.09 6.78
5 7 <0.005 | <0.005 0.002 0.002
1 5 14 | <0.005 | <0.005 | <0.002 0.002
7I_
& ’?%f{;u ‘ 5 000 5 21 | <0.005 | <0.005 | <0.002 | <0.002
1986 4¢ ’ 5 7 <0.005 | <0.005 0.004 0.004
1 5 14 | <0.005 | <0.005 0.003 0.003
5 21 | <0.005 | <0.005 | <0.002 | <0.002
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TEM4,

FHME (mg/kg)

o 1 1 £ o | e ~IFAY
(]7 *ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
% BEiE | EWE | Rl | T
5 7 4.82 4.62 2.89 2.78
1 5 14 4.15 3.94 2.11 2.08
BB 5 | 21 2.43 2.42 0.944 0.924
(RED 2,000 5 7 4.76 4.73 1.23 1.20
1 ) ) ) )
986 1F 1 5 14 3.00 3.00 0.675 0.672
5 21 2.75 2.67 0.530 0.513
KRS} 5 7a 0.71 0.71
(H5E) 2,500 E 1 5 14 0.80 0.80
2009 4 5 21 0.54 0.54
NESCH 5 7a 0.34 0.33
(H5E) 3,000 E 1 5 14 0.35 0.34
2009 4 5 21 0.34 0.34
5a 7a 0.259 0.258 0.359 0.352
o A= 1 5a | 14a 0.191 0.186 0.218 0.214
( %% 2,500~3,750 5a | 3la 0.064 0.056 0.043 0.043
1985 4& wp 5a 7a 0.251 0.244 0.233 0.233
1 5a | 14a 0.059 0.057 0.040 0.039
5a | 30a 0.005 0.005 0.008 0.008
- 5 7a 0.409 0.406
) /”; 1 5 14 0.228 0.219
() 2,000 E
1989 4& 1 5 7a 0.592 0.576
5 14 0.191 0.182
- 1 5 14 0.09 0.09 0.23 0.22
(@%/V;) 9.000~3.500 5 | 21 | 0.04 0.04 0.10 0.10
;é b b
1995 42 E 1 5 14 0.01 0.01 0.02 0.02
5 21 <0.01 <0.01 0.02 0.02
5a 7a 0.298 0.296 0.258 0.250
1 5a | 14a 0.245 0.233 0.142 0.130
H Kff L 5a | 30a 0.033 0.032 0.042 0.038
(F59) 2,500 WP
5a 7a 0.218 0.209 0.182 0.182
1985 4F
1 5a | 14a 0.090 0.090 0.096 0.090
5a | 30a 0.088 0.087 0.080 0.074
5 7 0.09 0.08
H ﬁf‘f L 1 5 14 0.06 0.06
(RF) 2,000 5 7 0.26 0.24
1990 - 1 5 14 0.11 0.10
AAZRL 1 5 7 0.25 0.24
(R32) 2,000 E
1995 4F 1 5 7 0.16 0.16
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2 R (mg/kg)
s wme | %] B e ~TFAY
(%*ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
% BEiE | EWE | Rl | T
. 5 7 0.056 0.054
(gf]) 2,000~2,500 1 5 14 0.028 0.028
- E 5 7 0.073 0.072
1
990 7 1 5 14 0.019 0.019
5 3 0.011 0.011 0.033 0.030
1 5 7 <0.005 | <0.005 0.007 0.007
4 1 5 14 | <0.005 | <0.005 0.006 0.006
R 1,500~3,600
1985 4 WP a 5 3 0.007 0.007 0.020 0.020
1 5 7 0.010 0.010 0.014 0.013
5 14 | <0.005 | <0.005 0.004 0.004
5 3 5.64 5.50 12.6 12.4
- 1 5 7 2.07 2.00 3.06 2.90
() 1,500~3,600 5 14 0.535 0.529 0.755 0.738
1985 4 WP a 5 3 7.31 7.28 10.5 10.4
1 5 7 2.56 2.50 9.36 9.21
5 14 0.475 0.462 0.990 0.940
5 1a <0.01 <0.01
bh 1 5 7 <0.01 <0.01
() 2,000 E
1990 4= 1 5 la <0.01 <0.01
5 7 <0.01 <0.01
5 1a 17.9 17.5
6% 1 5 7 2.72 2.66
CRE2) 2,000 E p » 637 6.36
1990 - 1 5 7 0.34 0.34
3 | 124 <0.01 <0.01
. 1 3 | 131 <0.01 <0.01
S ]2
S 3 | 138 <0.01 | <0.01
(RF) 400 3 | 124 <0.01 <0.01
2005 - 1 3 | 131 <0.01 <0.01
3 138 <0.01 <0.01
5 ¥ 1 5 7 <0.005 | <0.005 0.005 0.005
)0 5 14 | <0.005 | <0.005 0.002 0.002
(F59) 1,500 E
1986 4& ) 5 7 0.030 0.029 0.031 0.031
5 14 0.027 0.026 0.021 0.020
sy 1 5 1a 0.084 0.084
(%9@9 1,500~2,000 5 7 0.015 0.014
1990 4 E ) 5 1a 0.537 0.530
5 7 0.226 0.225
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FHME (mg/kg)

e e | % B pp ~FFA
(]7 *ﬁﬁﬁ{i) ( i/h ) B3 éﬁ ( El ) "
PR g alvna ) @) ISHIAT IR RS FEPN A3 HT R RS
% B | P | &eEiE | P
. 1 5 1a 0.215 0.214 0.107 0.106
0= 5 3 0.164 0.160 0.072 0.072
(R5) 375E
1985\ 1986 45|5 1 5 1la 0.011 0.010 0.014 0.014
5 3 0.016 0.016 0.011 0.011
. 1 5 1a 0.16 0.16 0.19 0.19
0 5 3 0.04 0.04 0.12 0.12
(F59) 900D
1997 4 1 5 1a 0.06 0.06 0.15 0.15
5 3 0.19 0.18 0.06 0.06
3 1a 0.056 0.040
3 3a 0.038 0.034
— E . .
fﬁfz 1,000 1 6 | 1a 0.045 | 0.036
6 3a 0.059 0.059
6 7 0.047 0.046
6 14 0.040 0.031
3 3a 0.34 0.34 0.293 0.284
3 7 0.05 0.05 0.052 0.050
1 3 14 0.01 0.01 0.008 0.008
6 3a 0.14 0.14 0.162 0.161
e s s 6 7 0.05 0.05 0.069 0.064
AMRLE 6 | 14 0.01 0.01 0.024 0.023
(RF) 1,500 3 3a 0.53 0.53 0.659 0.656
1 ) ) ) )
975 iF 3 7 0.33 0.32 0.277 0.260
1 3 14 0.13 0.12 0.040 0.038
6 3a 0.64 0.64 0.669 0.623
6 7 0.27 0.26 0.337 0.332
6 14 0.12 0.12 0.130 0.120
. ) 4 30 <0.01 <0.01
< 4 45 <0.01 <0.01
(HR5E) 2,000 E
1991 42 1 4 30 0.03 0.03
4 45 0.02 0.02
4 21a| 0.11 0.10 0.10 0.10
. 1 4 28a| 0.02 0.02 0.02 0.02
< 4 49 <0.01 <0.01 <0.01 <0.01
(F59) 1,500 E
9000 4F 4 21a| 0.06 0.06 0.05 0.04
1 4 28a| 0.02 0.02 0.02 0.02
4 42 0.01 0.01 0.01 0.01
4a 7 <0.01 <0.01 <0.004 <0.004
< 1 4a 14 <0.01 <0.01 <0.004 | <0.004
() 1,200~4,000 4a | 21 <0.01 <0.01 <0.004 | <0.004
1982 4¢ E 4a 7 <0.01 <0.01 <0.004 | <0.004
1 4a 14 <0.01 <0.01 <0.004 | <0.004
4a | 21 <0.01 <0.01 <0.004 | <0.004
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W) - E:FAL WP KF#l, D Bl
- RIEOMEWA . FIRL SRR O] (PHI) 28 8833 H s S L7l 5167 b
il L CWD 5%, B4, AR BIECOI PHIIC a 24T L7z,
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<BAk 4« FEWIR

BR R >

O7 vA 7 — K ORI

. & (uglg)
N b5 . = —
0 7 R o ZuaA 77— ERINA
(mg/kg il k) — — -
fih A JiRRI: &0} L

0 <0.05 <0.05 <0.05 <0.01

N 1 <0.05 <0.05 <0.05 <0.01
541

5 <0.05 <0.05 <0.05 <0.01

10 <0.05 <0.05 <0.05 <0.01

0 <0.05 <0.05 <0.05 <0.01

N 1 <0.05 <0.05 <0.05 <0.01
5 8 1

5 <0.05 <0.05 <0.05 <0.01

10 <0.05 <0.05 <0.05 <0.01

0 <0.01

N 1 <0.01
IREK 2 3 £

5 <0.01

10 <0.01

s BTCOT—HNEERAREOLEIX

TEBIRFUE DN < 2+ L CRddk L7z,

@7 4
S =5 R & (uglg)
S A DU — . T A— .
(mg/kg fik) 5 A lilEil] JFF ik ¥ sk /NG
5. 6 I 100 <0.01 | <0.01 | <0.01 | <0.01 | <0.01
0 <0.01 | <0.01 | <0.01 | <0.01 | <0.01
1 <0.01 | <0.01 | <0.01 | <0.01 | <0.01
B hH 12 il #
10 <0.01 | <0.01 | <0.01 | <0.01 | <0.01
100 <0.01 <0.01 <0.01 <0.01 <0.01

c BETOT —ZNERRFAG O E1E
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BB AT DWW T (FRk 23 4F 3 H 22 AT IEA T EIA I A% 0322 5

20 5)

EEWE ~ T T4 GrRAD  (CERk 2246 H 22 HEGT) : EAREFHRAS

. —HRFE

US EPA : Malathion : Revised Human Health Risk Assessment for the

Registration Eligibility Decision Document(RED) (2006)

EFSA : Peer Review of the Pesticide Risk Assessment of the Substance

malathion (2009)

Australia : Japanese priority list response in support of Australian MRLs for :

MALATHION (2009)

JMPR : “MALATHION” ,Pesticide Residues in food-1997 report. p148~151
(1997)

JMPR : “MALATHION” ,Pesticide Residues in food-1997 evaluations (1997)

JMPR : “MALATHION” ,Pesticide Residues in food-1999 report (1999)

JMPR : “MALATHION” ,Pesticide Residues in food-1999 evaluations, p-453

~459 (1999)

JMPR : “MALATHION” ,Pesticide Residues in food-2003 report (2003)

JMPR : “MALATHION” ,Pesticide Residues in food-2003 evaluations (2003)

JMPR : “MALATHION” ,Pesticide Residues in food-2005 report (2005)
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IPCS: Principles and Methods for the Risk Assessment of Chemicals in Food.

Annex 2, DOSE CONVERSION TABLE
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