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AN RBYMAEEROBME
A&
PUE Al (B H = 5 )

AR S D4
M A mv
B4, Tylosin

[ =oF
=Y.\
IUPAC
#4 : (10E,12E)-(3R,4S,58,6R,8R,14S,15R)-14-((6-deoxy-2,3-di-O-
methyl-D-allopyranosyl)oxymethyl)-5-((3,6-dideoxy-4-0-(2,6-
dideoxy-3Cmethyl--L-ribo-esopyranosyl)-3-dimethylamino-D-
glucopyranosyl)-oxy)-6formylmethyl-3-hydrioxy-4,8,12-
trimethyl-9-oxoheptadeca-10,12-dien-15-olide
CAS (1401-69-0)

24 a3 B
IUPAC
%4 : 2-((4R,58,68,7R,9R,11E,13E,15R,16R)-6-((2R,3R,4S,5S,6R)-

4-(dimethylamino)-3,5-dihydroxy-6-methyloxan-2-yl)oxy-16-
ethyl-4-hydroxy-15-(((2R,3R,4R,5R,6R)-5-hydroxy-3,4-
dimethoxy-6-methyloxan-2-yl)oxymethyl)-5,9,13-trimethyl-
2,10-dioxo-1-oxacyclohexadeca-11,13-dien-7-yl)acetaldehyde

CAS (11032-98-7)

XA4marC
IUPAC
924 1 2-((4R,5S,7R,9R,11E,13E,16R)-6-((2R,3R,4R,5S,6R)-5-((28S,

4R,58,68)-4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-4-
(dimethylamino)-3-hydroxy-6-methyloxan-2-yl)oxy-15-
(((2R,3R,4R,58,6R)-4,5-dihydroxy-3-methoxy-6-methyloxan-2-yl)
oxymethyl)-16-ethyl-4-hydroxy-5,9,13-trimethyl-2,10-dioxo-1-
oxacyclohexadeca-11,13-dien-7-yl)acetaldehyde

CAS (11049-15-3)



A = )
IUPAC
4 : (11E,13E)-6-(5-(4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-4-
(dimethylamino)-3-hydroxy-6-methyloxan-2-yl)oxy-16-ethyl-4-
hydroxy-15-((5-hydroxy-3,4-dimethoxy-6-methyloxan-2-yl)
oxymethyl)-7-(2-hydroxyethyl)-5,9,13-trimethyl-1-
oxacyclohexadeca-11,13-diene-2,10-dione

CAS (1404-48-4)
(2, 3)

4. HFH
A mrr A CieH7NO17
ZA4 v B: Cs9HesNO14
HZ A4 C: CssHisNO17
ZA4 v D CieHr9NO17

5. #FE
XAm A 916
ZAwvv o B: 772
ZA4ua C: 902
A4 m D918

6. BEX

CH__ % q CH; ‘ \)R

HO™
\#*‘Kuk N(CH )2
" CH, i .o 2
s He Y o “ro_ ?
)\/\ CH,
Tylosin A Tylosin B Tylosin C Tylosin D
(desmycosin) {macrocin) (relomycin)
-CHO -CHO -CHO -CH:OH
R: -CHa -CHa -H -CHs
OH -H OH OH
- CH, ~CH _— CH;
V“)\ : L\v’ Jz CH LE_V)X;CH__
g OH oF T OH 6 Fo I OH
CH CH, CH,

7. HEOBRBRUFEAKRESE
A a v AT HEPOHBHRE O —F CToh D Streptomyces fradiae DI IZ X
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DWIEASIND 16 BERO~ 7 v T4 RRPLAEME T, 77 LGHEH, ~4 277
AR OHLHTEO T T LRI LA THL, A ridfio~vra s
A4 RRPUAEWEREE, VARY—AD 08 7 2=y hEFEEL, TI /T U0
tRNA K7 F UL tRNA OEBRKISEZIEIT5 2 LIk s TH NI EHE
A FLE L, HoOMMEEZMGT 5, (R4, 5)

AAaT U E, A AxERSEL, 2O, TAIavy (FA4nm
YU B, w/Zuvy (XA C) Qv avwA vy (X4 D) B4
BEATHRAMTH D, MEMTFRITEEDO RKE T IXF A 2 AITIF(EL,
AL B, CEAUOD RV FarFzxIavy ((REWw) oA FH
EMHEFZ AR ADZENENR 83, 75, 35 KT 31% Th - 7=,

B BEIZBWT, XA vy RN E OV ERE KON A FR R Y #
A1y R EMAEMIC X D ERGYEORFEICER IS, (R 2, 6, 7)

EANTIZ, BImAEELE LT, 240 U HEDFA R OBRARENAL, U
P 58 D IR S OVES F R BHR DN A DNl A B O 4= IR B OVES T EBROK RN 1) 73 75
WINTWD, 2, ZAOIRXBIZBWT, ¥4 1 v latetEd Paenibacillus
larvae \IZ L 5B DX H07 A Y HEMIFIC T D4 2017 FIZKFE ST
W5, (&M 82)

WA ClEk, 2016 4E 5 A BifE, EUGEE. KE., 7V T7#EETH. K. E.
B, CHES2MRE LEHPHEERLNARINTWD, £2, KEH, 1+
ARRTT)V b aTiE, AOXHE07 AV BEMIBREICRT 268 ANER I
TW5, (HHT72)

ZAm %, NHEFKSE L TTIEH I TRy,

AlE BAEGEE NG 1XEH DI T DA OREITIE D B SR
AR O EFE N2 ST,
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I R&MICRIABROME

A ETIX, JECFAL AR — b, B A EEL AR L NEHRE TRGEHGEE
Bt, £ VR —FML T U AHRFEREZHTHY A2 O@EME J%‘élﬁ“%f)if;
FNR AR E L T2,

R AAE IS PRI DWW TR BIRICFE#E L 7=,

1. EYEHEEAR
(1) EMEesEiR (v k)

v b GREARH, BIL/EE) ZHWEX A 0y VIFRIEABRY A 0y
vORA¥E (X4l LT 50 mglkg RE) BRI S Tm, BEEEAY
(515 XTV30 47, 1, 2, 4, 5, TR 24 Kfi%) [cmiEh o2 A vy
BEEZNATT vEeAIZKVBEIELTZ,

BhE 1~2 B Ic iﬁ&f(<1%uyﬂﬂﬂ#méMtﬂ i R 75 23 K
EXhollcd, HHREMIZEO N holz, MEFOX A vy JRER
# 5 5 FFf 121213 LOQ Olug/mL) R T L=, (B]R2, 7)

v b (BHEARH, 6 VL/FEm) 2V 3H-Z A 1ok a#% 53
BRNFEME S -, &5 24 BE LR OV 7 HEZOMALE N, 2 &K R P O TE

PO BN =R % 5~ 7=,
B 5% O WMALE N, ;ﬁé&(ﬁ%qﬂoﬁ&%ﬁiﬁﬁlﬁluﬂ%%i‘% 1R LT,
B 24 BRI Cld, BAHEMEIZEICELEERN (17.5~57.7%) K OFEF (0

~55.0%) NBHEI i, RHIZ wi (0.3~2.8%) HEt 7z,
Mg, T, ek Haﬂfa&mﬁvﬂqﬂz’»Eﬁﬁz%ﬂﬁ@mﬁﬁjézhfoerb:of:o
5T % T, BOEEIEEICES (36.3~93.9%) o EUE L, Hk
BN O(1.1~2.1%) cuya/\%ﬁb R 508 (1.7~3.6%) HEtSh iz,
(22, 8)

£ 1 Tv MIBTS3H-ZA v Bl O G%OBEFTEPERIER (%)

ek &5 1 H% (24 h) 57 H%
HILEWN 17.5~57.7 1.1~2.1

£ 0~55.0 36.3~93.9

R 0.3~2.8 1.7~3.6

7 v b GR#EAH, 61L) IZ3H-Z A v U ZEEMT A n U L &
HIZHERE O &G LIk R, &G 7 BE% £ TImb 2 b BEaHE I H S
nixmolo, (R 2, 8)

7w b GREAH, B, 4 18) (SEE#MY Mm% 3 HEE &S (10
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mg/kg KE/H) L%, HrWTEED 14C-Z A a4 5 HMmMmsIRk o &%
B L7, BEDGIRFTOHEMEZRET S & &I, &L 4 FEE% O
(FFhe. R OSBE NG ) o e aHiE v 2 8 U 7=, SRR b i S s vk, Pl
T 0.23 mg eq/kg., BEWE T 0.18 mg eq/kg X ONEN T 0.08 mg eq/kg TH -
2o K 99% D HHEME N FE I, 1% R I HEM S vz, HlH AT RE Zp 3
BOHTEME D RIL 983% Th o7, 7 v MEF O B E Y O F Rk 4y
X, A4 D (10%) . A4 A (6%) TR HA ey CROY
EReTFAIady (4%) Tholo, KD OmMEN X0 &m0 REHmIL. FE
SNixmotz, (B2, 7. 9)

Z v b (Fischer 344 %, WMilES 4 PC) 2 W/ UC-Z A a2 20 4 HH
ﬁ%@u&ﬁ(un%&ymaa>ﬁﬁéﬁmbtoﬁﬁmﬁ%ﬂB%WL\
A& 4 K% ORI VB g E2 B L 72, IFlE, JR & OFEIZ LSCIT LY
TR PEZ JE L, Jgds & O e b o 1L ISP/MS 12 X 0 Bist L7z,

Pttt & 072 R ME O K 95% 3 FE R IZER D DT, E%&54ﬁ%%@ﬂ
g2 30 2 B E MR 1X 0.09 mg eq/kg TH o 7=, HEHTEMEOSEIZ LY
FlgFilcZ A e AROD, Y FrTd A ayv g /x%%w&4
By AROESBONRBMNGEET D2 ENRBINT-, #EPOEENRHY
ELTHA4 YD (24%) LOWE FasrAIavy (11%) BIFEELT,
HEHOWMEBRYE L TE, A0 A, XA C, A4 Adt
afp, FAuL DAk T AAF ALY ReFrxIad ryRaEn
TWiz, Ba@ix, ~7u74 FRIZB T D77 N OMKGRERY TH
%, (B2, 7. 10)

(2) EYEFEHAR (1 X)

AX (2l WA ey U BRORKERO®ERE (172525 &
100 mg/kg RE/H) BRERNEM S 7z, HEGHL 1, 156 XN 29 H BIT#
BFg (50, 1, 2, 3, 4, 5, 6 L OV THEMI#%) ICBIM L, MiEFHDO X A 1
VUREEZRE L,

ZDORER, MIEF Cmax 1%, 25 mg/kg REH/H EGHE TR G 2 FFH % (&5
BA%A 1. 156 X TOV29 HH CTENE4 1.4, 2.7 KT 2.7 pg/mL) ([ZALNTZD
[Zxt L, 100 mg/kg R/ H £ 58 TIEE G 2~5 R & ICFF A9 mE (Cmax
IXZENZEI 2.7, 4.6 X 3.4pg/mL) BAELNTZ, WTNOEHA D Crax (2K
ERETALGNT, HEEFEIIAON o2 (R 2), (R 2, 7, 11)

L /oo l16B77 Mrigcd UCEHRL -,
2 x4 4uvrD~vrsnT4 RBRO5NME 14CHEHL7-
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£ 2 AXZBIFLHXA vy U KERAOKRGHZDMIE Cnax X2 O Tnax

w5 8% (H
W A ¥ % (R)
(mg/kg & 15 29
i/ EI ) CmaX TmaX CmaX TmaX CmaX TmaX
(ng/mL) (h) (ng/mL) (h) (ng/mL) (h)
25 1.4 2 2.7 2 2.7 2
100 2.7 4 4.6 4~5 3.4 2

+ BT A ATV EEELTEAX 400 WA ey UlEOR
[\ —HEBN&E G (25 mg/kg (AAE) BN FEM S vz, &EEH (&5 0.25,
0.5, 1, 2. 3. 4 KX 5 BRI #) i L=, £7=. #BRE#MHO H> B 2 JLiC
FFOHRBEABEROESLS L, RIS Uz, fiE &R S O
PEEEZ AL AT v ALV HIE LT,

+ BN G TIEE S 0.56~2 KF £ 12 Cmax (1.77~1.98 pg/mL) 72358
DO, HONIHE L, —H,. ROEELE TEHIERIEE O LTI
EANEBR LN T, o, B 5 BB ORPEINRIT, + RN EK
53 7.2% (4 GO FEHE), O#&EETIE 2% (MR ICHEEER 2 5
Z1fofE) Thotz, (BR2, 7. 11)

A X (8VE/RE) WAy o s AMRO&EE (W 75
1. 10 X" 100 mg/kg (RE/H) RERNEME S iz, R&&EGER (ATHO&
5. 24 W) ROUREERE 2 REEBOMFPOX A v v VREEZASA T v
ALV HELZ (LOD:0.15 pg/mL),

ZORER, K 2 KB IIZMPIRED AP EREEOHEME & I
WO b (FEEGEZNEN LOD Kiw~2.15, LOD #Ki#~2.15, 0.198~
9.5 ug/mL) 73, AEEKEEIZIAONT, WTIHOREETH K&K 5 ERTO
KREGERMOBEE (M7 7EE) X, LOD Kiifi XX LOD ffiric £ TETF L
TWie, (R 2, 7, 11)

A X (ffE 10 DB, Mt 14 P8) Z A7z 2 EREMEFEERBRICBWT, 1 o
ook oks (W7 a®S 1, 10 X100 me/kg (KE/H) %, #&%
RFAY (148, 622 KO 723 Bl & G E AT (A A OG5 24 R %) KO
52 B ICiEF XA n v U RBEEAAFTT vEAIZ LY HEE LT,

FNENOEGROFIZICE T A2MEFRREEZF 31T L,

1 mg/kg AHE/AHEGHETIZ, WTHOKRIZEWTE LOD (0.10 pg/mL)
R DK o7, 10 mg/kg RE/HEGHETIEZ, T 7REIRIZEA
£ LOD #iifi (148 [Al0 £ 5B AT 1 Hlo A H) T, &5 2 FE# #1213 LOD
A ~1.9 pg/mL TH > 72,100 mg/kg RE/H & 5-# TIL, &K 5 ERTIX LOD
ARiiti~0.43 pg/mL, # 5 2 Hi# 1% LOD Riii~35 ug/mL T - 7=, MiEH
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B A a U PEEE X, 723 A 54D 148 KON 622 [A$E 574 L 0 K MEE [ Y A

b7,
# 3 ARIBT LA 0y o (B #O&5#%OMETRE (ug/mL)
(&5% " g G- m1% (8]
E%k/g al 148 622 723
H) & 5B AT 2 5. 2h & 5 B 5. 2h 5 1E Al 5 2h %
1 <LOD <LOD <LOD <LOD <LOD <LOD
! i <LOD <LOD <LOD <LOD <LOD <LOD
e <LOD <LOD~0.18 <LOD <LOD~0.95 <LOD <LOD~0.11
10 Mt | <LOD~0.11 | <LOD~1.9 <LOD <LOD~0.43 <LOD <LOD~1.5
i3 <LOD 3.5~35 <LOD~0.13 0.13~5.5 <LOD 11~14
100 it | <LOD~0.43 0.25~23 <LOD~0.13 <LOD~27 <LOD <LOD~ 14

e a ﬁﬁ El 0)&5‘ 24 H#Fﬁﬁ?&
«+ <LOD : 0.10 pg/mL

AR OB (&5 8:200 & 400 mg/kg RE/H , 573, 727 K TN 842
Bl D5 2 FERZICHE) Tk, miFHZ A4 2 JREX, 8.0~29 pg/mL
Tholz, RBOEITE EHICRENELS 25 i3, EFEMEIIRIAR
Mmolz, (ZH 2, 7, 12)

(3) EMERERER (4)

B4 (b BH/MRGRE, 2 BA/KHIREE) IClEAB A A v U 2 RAALICED
T4, TKRO10 HEEO#HKE (1,000 mg/FE%4 1 B 2 [H) KRB FEH S iz,
BERIEOEHO 1B HOEE 4 FFEZICRLEZITo72, &&EGHM&EKH
DO 1EHOHEE 4 FEFBICHZRIRL, MELOCHF XA o BEEZ A
T o AIWCEVHEE L, BB, XA 0y 0&kEEITEY 48 mg/kg 1K
H/HTH- T,

B GERIC X 2 MiE L O REICAEBRZIIALNT, 4, T&KOV10 A
BB CEHME P EEXZFNEN 0.41, 0.37 &N 0.42 pg/mL, EX¥
BEXZFNEN 1.76, 3.16 XN 3.17 pg/lg TH-o7=, (M2, 13)

T4 (RVAZ A FE, 1~3 s, 435H) ZH WX A o> U8 o HE
RN (X4 ey LT 17.6mgkg (RE) (2525 2 HOREBRNFEE S
i,

5 2~48 FEfEl# O MR L OV Z 8B L, M is & OVl & 1 = o R
FEEARAFTT vEAICEHlIEL,

ARER 1 TiE, MyET Cmax 135 2 BRI IZH 2.1 pg/mL, JfiH Cmax 138
B 61412 12.6 pglg Th o 7=, 5 24 K14 O Mk R E 1T 4.5 pg/mL,
filfi kiR o AUC IXIL{EH @ AUC O 75 Th - 7=,
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PR 2 TlE, MIET Cmax 135 2 KERHIZIZ 2.3 pg/mL, iR T Cnax 13
5 24 FFfH#£IZ 15.T ug lg Th o 7o, MiGEHFIREIZHE G 48 FFH#Z 121X 0.1
png /mL AT &E7e o722, Mk PIEE X 2.2 nglg THHo7=, fiitd AUC X
MiEH oK 16FETH-T=, (R 2, 14)

FILl~7v874 R ThdH ) RAa~vAfrorovath~a o RIS
A By TIHRMEFRRE LY L MEKTRENGS RA2HANALNLD &
DHRENDDH, (S 14)

T4 (R AZ A FE, 1~3 B, 458H) WX A v UKD 1
~5 HEAANES (Ao b LT 17.6 mg/kg (KHE) RN FE S N
7o B s 2, 12 KON 36 Wi 14 o ik e OVl 2 2 B L . 1 iE & OV p &
Aoy BEASAFTT v VBT L,

BEHEWMOBEWIZ D MIFFR R OHFRZ A 0 AREIZEIZALNRD S
. (R 2, 14)

4 (RIVAZ A UFl, 168H) ZHWiZ2 A v  HBEOHRBIHAN KN
FET#EE (10 mg/kg RE) RABRAFEE I N, MKEEE 0.5~24 FFHE#£ I
BIRL, M{EF AV REZASAAFTT vEAICEYRPEL T,

MEFIRED EH. Thaxe TOROBWRITZ, WTNORERKEKIZENTH
FALLL TWiz, £z, AUC M BRI EZT R o T72n, R T&RE DT
5 3HFMBZB LI WG HRE SRR T 2EHmAH 72, (B 2,
15)

AR (RVAZ A R, 48H) ZHWEEEARSY A v O BEERN RS
(20 mg/kg (R H) BN EM SNz, A n v O PIREIR, &5 2§
FIER LARE I e BELL B & 72 0 0 2 DR ITH IS G h i E 2 Rl - 7o,

BIEMAERBEALSF (A A& A4 U, 4530 2HVWEBEARY A2y
OFHANEL (20 mg/kg RE) RN E Sz, ¥4 a2 3N
BT L, &5 30 %I L OV IE IR BT Bk L, Hat
BRI G 1 %I REZ BBV | DikZORENR BT,
DN T Crax/ MLTE T Cmax 135 2.5, LAERBELOILI T Cpax/ILTE 5
Cmax X 1.6 THo7=, (BH 2, 16)

T4 (R AZ A UFE, K40 A, 288/ 58, 1 FE/RTREE) Z2H VW
UC-#A4m>3m 3 HEMAWNE S (17.6 mgkg (KE/H) REBERNFEHE I
2o WHEHORLOEITIEGRTIE 2O M HERR L, EEE 4 FEE#%IC

s x4 DT 4 RO 5N % 14C i L 7-,
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JElR ., B, . RS OB L OEH 28 L, LSC i L v gty ,
kM R O BEHEEZRE Le, £/, HPLCIZ XV ¥ 1 a v v ARE %,
NAFTT A0 BEWEM:%2 . HPLC & ) HPLC/ISP/MS/LSC 2 L Y
HHEEE ORI N Z — 2 FNENHE LT,

SRR FR B B (CHTE M) 13, K 25.2 mg eq/kg . B K 47.8 mg eq/kg .
A 2.9 mg eq/kg. fENG 1.5 mg eq/kg K OH 77.2 mg eq/L TH o7z,
HPLCIC L W T L= Z A vy v ADYHRE &L, K 2.6 ng/g. Bh#6.9
uglg. A 0.7 pglg X ONENT 0.9 nglg GHEGRIEE O ZEh 10.5, 14.5,
24.1 kX 61.8%) Th ol N, BEL O HIZI T 2 MAEYFrTE ML,
BRI OZNEN 33.3, 39.3 XM WN34.5%ThHoT-, Fi=. K. B O
AN O EMFEEEDOZNZ 31.0, 36.7 KN 70.0%1" XA 1 AT
H o7,

HPLC/ISP/MS/LSC IZ L W AT LISk D &# A v A DRRIEREIZ S
D AHEIG L, K 34%. EhK 20%. A 34% & OVEN 22% CTh - 7=, JHhE
LOERIZBTS2Z0MmoFERH#HE LT, A41r D, A4 C
KR AF=HAasr ARRBDO LI,

RAHHEME DR 1/6 1XIRFIZ, R0 ITEPICH SN, EFLBITFA
2y A CRODIRIZTATFAZA BT DR, RPN LIZV AT =L
A4y ANEERHEDE L TR LN, (B2, 17)

L (RN AZA VLD Y —FA 1 8H) Z2HAWTHIRN. AN K
ORROEGICEIb2A 0 U KNEABREA A n L v OREABRNERmINT-
(F 4), REFFERE 0, 2, 4, 6, 8, 24, 26, 28, 30, 32 KU 48 W)
WZiE . A AR OREERLE, B, ERAOELITZERICEm L, KD
DT =TV TEBRR LI,

x4 M2 A 0y BRI

P 5 AL

F1E | H2 | B3 | B4l | oM | Bl | BT | 8

BGREE | BRIRN | BRI | &R RN | AN | D % %

gAnm | FAn | FAn |Ealk |EaR (e | XA u | lamR

wsRmE | v v v 2 A = = v XA 1
A A % %
2
(mg/kg (A ) 5 5 5 5 5 5 50 50
£ LA B

FRIRN LK O RN G Tid, MAREIZ S #ENR EFITE EE o720,
FLI R E L 2~8 B ICH 72V 1pg/mL UL EE R L, #& 5 26~32 Bifi1% %
THRHEETH-7-, BO&KEG T, P, RPLKCLHFREIZIZEALL
R LUZehotz, A4 vy bmglkg(KE/A ORKOHKE TIX, M+ & O
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HHREDO EREFAONT, JRPBEZ. WTId 2 ug/mL Rl Th - 72,
ZAnT U MONEABEY A 1 50 mglkg (RE/H O OG- TiE, Mg
FETME N ER/ LAt a3t s RPREIL., 2 flzlkrs e
T2pg/mL KW TH-o72, (M2, 18)

(4) EMHERAR (K)
TR (% 12 BH/RE) ZH WA Moy oo 1~3 HEMENES (8.8
mg/kg KE, 1 H 2 [A]) REBENEM Iz, REKG 2, 4 KO 12 Rk
(% 4 80) OIH LOMMEBETREEZ AT vEAICLVHE L, &5
2 REf oM PR IX 1.4~1.6 ng/mL, MifE IR EITX 2.2~6.7 pg/mL TH
STz, BH 12 B CH . M K O PR E T LOD U ETH o7,
(W 2. 19)

K (6 81) WU vBEZ A uy r oBEEREZROKRE (110 mg/kg &
#H) AR FEm I N, REFR (BE5ET. &5 0.5, 1, 2, 3, 4, 6, 8, 12
KON 24 Kl #%) I M A ATV, iR OF A v U IEEEZ AL FT v A
KU HIE L=,

KB OIMTEF Cmax (TEEG 0.5~2 B ICH LIV, £ DOZEO I
L. &5 12 BRI 0.23 pg/mL & 720 &5 24 B %X 200
LOD Kiiti & 72~ 7=, (ZM 2, 20)

THK (30 Hiv, 5 EE/EE) ZHWIEE AR Y A v v o HEFIRN & 5 XX
AT =T N ERWEEEBEEE NS (A4 m v & LT 30mg(Ufli)/kg &
H) O nAAx— A "—kr (CERMER 1 EM) SERI N, &Y (&5
10, 20(f RN G-8E D H) B Y 30 43 £ TNT 1, 2, 3, 4, 6, 8 KN 24 FF
M%) ICHMEITW, SAFT v AL 0imEdh 2 v U BEEZE L
77

OHETIE, &5 10 0% 0 MR IRENHER I L, FHRE 1.4 FE[H
%12 Cmax (2.4 ug/mL) Z/R L7=, Z£O®%EAD L, B5 24 K1 T 1/10 4

(0.052 pg/mL) ZPRE, MR LA o U iFmH SN oT,

Fo, MAEFREHBRNORDZRO L OCFIRN&E5ICB1T 2% AUC 1%
NZH 10.4 KT 46.2 pg/mL-h T, AUC Otz X o OG5 O AEMmFH
FIRHRITH 225% ERESINTZ, (B2, 21)

K (WL 8, HERE, 6 BA/ G-, 1 BE/XTRREE) IZVU X A m i & KIZ
BB L CHE I T —T A EHOWTHRIREIEANES (A4 LT 50
mg/kg KE) L7 BN RERBR S EhE S vz, BE5 10 ROV 30 0% I ONT 1,
2, 8 KU 24 FR[I#L AR (B, FFRee. MoRee. Memet, EH-. BB, B,
O, FAGE SR OV, KM, /MK, IE8E, . AEmER. U > EHi,
RE. RE. RTHREMN . Mg, BB XL ERNEY) 28I L. A F
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T oA AERBIRIREZRE L, KNS LK TTHERIZOW TR LT,
MyFHFEEZ, &5 10 0% 2RO L., &5 1 FFMZICIE Cnax (8.53
ug/mL) R L7c, 0%, HEKED L, &5 8 FF#%I21X 0.5 ug/mL T®
ST, BhH 24 BB S22 o7z, FMEMKIZIZES TS L,
I ITPWEe. PRBEC. REENE. R NEGE o0 EiEds TlE. &G 1 R ISR & A R
THEONREN>T, mbEWIRETEHF (793.75 ng/mL) TRH LT,
(ZH 2, 22)

R (E# M, 186) ([CIFEH X A vy v 2 @R ERSE (110ppm) L7
e, UC-Z A v ik 3 HREIBEEHR G (110ppm) L7z, X OR AT
Ll L BT, ARG 4 FFEZIC, Mk (B, T, B, B, .
IO TN Y - AN - N Wﬁﬂﬁ&(ﬁ?ﬁﬂi%?\?ﬁ%) D S %2 LSC 12 L v &
L7z, Rz >N TIE TLCIZ XLV 08T L7z,

I 99% D H ST TE PR F A T, %75>7J<EP (ZHEM S A7z, fil TR 7R FE
SHEME O RIT 85% Th o7z, KIEF OfliH AT RE 2 IR E W D F B 471X
AmD (33%) . AT A (6%) KUY E FrTXIavr (8%)
T, ety 10 EOMEBRBEYODALE L, M BREEEE, W
NOFMMTHIELS . A E»> 7O FEAF L OUNE (22 9.52 KO
0.25 mg eq/kg) T. HFIEME OB CTiX 0.18 mg eq/kg. & DOt DAk Tlix
WT L H 0.06 mg eqlkg Kiii Th o 72, KON HITA72< &b 4 FEHD
Ryt s, EEZET22RWO e Rers2IavrRBREDr b
D—2bL LTREINT, Toftt, BEOEWVREDRE I, (ZH
2, 23)

(L8, 388) 2 W= 1UC-Z A r 50 5 HENREERE (220ppm :
¥ 3.2mglkg (RHE/H)RBR DN E Iz, EES 4 H#Fﬁﬂfﬁ ’\ ?ﬁﬂ%ﬁ(ﬂﬂlﬁ
e, . B, IEMI R ORE) K OVEH 28 L T LSC Iz I LT,
Flo. REVCEIZOWTH O 217, PEltRR I 2 5~ 7, HHW&U\WH@?\—
DOWTIE, R bR L 7,

ARG 4 FFE % O &Rk BTS2 R 5128 Uiz, AR BTGP
JHF ik S OV ik © il 2 o L7,

x5 KIZBT D UC-¥ A v b HREIRERG % O MR SR

(mg eq/kg)
ARk JHF ik B Mk 5 A =Ry i £ &
jgf/]{ji?ﬁf 0.45 0.46 0.07 0.05 0.17 0.07

s DTy hrBRE 14C ERH L=,
b XA u DT A REROD LA %2 14C L 7=,
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TP % OB i o % f @ 2> A % HPLC CHlE L7255, 2415 LOQ
(50 nglkg) R TH 7=, MO NA T v A Tk, T5%LL LAY
FHNEMEEZ AT 5 Z s & T-, HPLC/ISP/MS/LSC 2 X A /548 Tk, JF
g K OV ik Tl 2RHEMED T0%LL E3 i Al fE ch v . T2 hikkey
D123 KN T6%N XA av > ATholz, iz A4 D, Y a7
A3av kR AF=LEZ A A (FEOR) NRD LT (F
6) .

# 6 KB 5 UC-% A v b HMIREE&K 5% OFIEL VBRI T 5 ¥
Ao O G ue BRBIctT s k) (%)

(A L7 JHF gk R ik
2L A 12.3 7.6
AL D 10.3 6.1
e RrTAIav 5.4 4.1
VAF=E A A 8.9 —
At 36.9 17.8

— R EhT

BAHEME X FICE RIS S, ELXORF PRI EAZNRL 94 KT
6% T o7z, 2/3 FITITEFOFERH#ME L THX A2 D (43%) LKW
e RerFAIavy (44%) BDRO LN, 18 HoEPIZITZX A r v
D Ot afg (8 56%) WEERFFHWELTHEDODLN, A1 D (K 6%)
DMERBHYE L RO, (B2, 6, 24)

WK (MERE, 3 8H/$G-FE, 1 B/ TREEE) ZH Wi UC-Z A m D 4 HIRIE
i 5 (110ppm : F4 2 [FIFGEE) SRBR2N T S L7z, m&& 5 4 FF#% I,
JEM& . B g, BENG A OV A 28R E L. LSC 1T & 0 & Hf% b O M 2 1 E L
oo F2. HIBIZOWTIE TLC 2 X v R &2~ 7=,

FHF Mt R OB ik v i S T 4 1% 0.28 mg eq/kg ARl A K OMIE G o ik b v
IZ 0.04 mg eq/kg Kiiti TH - 7=,

gL, MAEMFREREZAFT 5224/ ARV E Rer 3o
rohkEmte b X e MEB R ST, (B2, 25)

Al ORE T, KO oMb/ e AROYE KT X
RavE, WA ATRERRIERE O 5% Th o 72,

AR OB THONTEHKOENS, A2 ARODIRICZYE RaT
AIavUNEBESINEICE D pBES -, KOFENS1E, HPLC X O TLC
2L, K-Zuaari s OKMEN SR EH 9FEDOBMED & WREY
DATBEES ., R ATRE 2R B ETEME D 60% % i, 2. 7wk r AEM
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HliZ, 40 AROD, Ve RFaeTsT AIav NN 4 U EORER
FmntmHEni-, (K2, 26)

(5) EMHERAR (35)

W (TueA 77—, B, 10~12 s, 3H) ZHWTEARY A 7 Off
B X DB EEEEANKRE (50 mg/H) B2 FEM Sz, &R (&5 30
7. 20 8 N 24 FEfEE) ICHM LT, XAAFT vEeAICL Y MiETIREE
HE L7,

MG FIREZ, &5 30 ok ~2 K% IZ 0.1 K ~0.23 pg/mL DR FE T
BOLINTN, &5 SIEHZLUBICIIRE SN hotz, (M2, 27)

(8 s, 8P [T AMS A v AwBBAM 0. 1. 2 XU 3 FFfH %
[ZHRREIZ LD 4 BRG] EFENE S (50 mg/P) RS EHh S e, Ry (%
G, &5 2, 4. 6, 8 TP 24 BffHR) ISR L T, "A AT v ALY
iy V7 R 2 I E L7z

MAEFITIX, &5 2 FFEZICITRD s, &5 24 FFEZICIEHRE S
N2> 72, Cmax (TR G 4 H#F‘Eﬁf’ﬁﬁ%ﬁ%hf:o (W2, 28)

W (TuAT7— M, 5~THE., 6PI/HE) ITREVEZSHEL THRITE
519 FWMEITO, BEABY A 02 OBREIFENES (25 & T 100 mg/kg
REE) K OVHENE O£ 5 (25, 100 XY 250 mg/kg (A H) kR 23 Eht < iz,
PR OVHE 2 R (R - #% 5 2, 4. 6, 8, 24, 48 K 72 BEfft: ., 3£ : &5
8. 24, 48 LN T2 HFl#) ICEREUL T, XA AT vEAICED XA ns
BEE=RE LT,

Ay AIREOFEPICHM S, TOREBIIHEKGFNTH -T2, R
e BTG 2~4 FEf R, PR EIIER G S TRV E <. £ D%
BRI LTz, JREOFE R ~OREICRIIA AN G T 1.6~43%., #& 1
BET6~T76%Th-o7-, (B 2. 29)

(6 PUWF S/ 5-FE, 4 PIXTREEE) 2 W2 4C-# A v oo 3 HREIEUK
B 5 (528ppm) BN FEM STz, m&G 0 (6 Fefil), 2. 5 RN 7 Hik
2. R, BN, AL RJEENG . MEREAE RS K VR 2 BREL L 7o, BRI
37 BB OEARIL 72, BEGUEHT LSC 12 X Y BURE M 2 #l &
L. HPLC # W THEI 2 58 L 7=,

R O ER B TR ME O S An i, IFNR. BNE. FCAS/RERG . MERERR .
AR DO NENZ & < o Bs M OV ik oD HEL A P i B I k& 6 5 5 H #2112 0.1 pg eqlg
RWNART Uiz, A, RJEMEN L OMEREREN Tld, WOk iz v
TH 0.1 pg eq/g Kiiii Th - 7=,

PE ) O X GTE I, m&E 5 0 B O 797 ng eq/lg 7 b &
55 A&IZIE 14 pgeq/g IR T L7c, mME&EEE 7 A 1% O KSE MO SRR 1T
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HKIETHHEEGED 69% (KREBRITRENIERZ KO 5B E Tldewn, ) T
H T,

Jﬂiﬂlﬁﬂp@ftiﬁf%k LT, A4 D DOHMN LC-ESI/MS/MS (2 XLV [FE
SN, EEIFITERLoT, ENREOCIEMEDE L O LN, ¥ 11
vyAk%méﬂtmﬁmQﬁﬁf%oto

IR O RE IOV TIE, SRR IEE IR N> 722D R E S 72 o
77

PP o FERBEHE LTEA BT ARDRE A 2 D BRRD LI,
WERHDIZIZ20-V FeTFRAIad vy kR Z ey BREENT-, (B
2. 30)

PEONES (B LV 7R, 27 i, 4 PR R/ 5HE, 3 P EE) =2 H
Wo UC-Z A mv o 3 HEEAKE S (529ppm) SRR I S vz, &
&5 006 KEfE), 2, 5 N7 HRIC, IFlE. B, . BJE/NE N M OVE e
MEWI 2 8B L7z, DR i?&%%@%ﬁﬂlﬂ&@%%?&\ KRB E LT DHETOD
HMERER LU, ettt 5 A%RMEEE O E AR L2, SBGURHZ
LSCIZ & 0 g2 R E L,

R D SRR B TEYE O S AT I, B, AL RCRE/ERG . MERERE
WioNRIZ @ <. s CimE&E G 7 HRIC, BB CIIR&E S 2 H & ITHERR
HIREN 0.1 pg eq/g REITIE T Lz, M. FEIE/MEN X OWERERR G <k
WO RIZEBWTH 0.1ugeq/g R THo7T-, &KL 2 HE F Tl
5 K OVE e N B I 0 S #7881 LOD Kiiti (ZHFH 9 KON 7 pg eq/kg)
Lo,

FFig R o 23 1E LC-ESUMS/MS 12 XV [FIE ST, KPR & o5k
BPRRBOONTZ 20 THEEEREME L TH A v ARRD LN, Mg
FEBEDMEBE CTH > IO EE K R IRICEREOKRENRD bl 1 4l
TIx. 5’/(1:’//A&U\D@T?T—75>TU 7.

PE ) O SEERR TSI, &5 0 H#% D 358~937 ugeq/g 7 b #ix
1’*“%5 5 H#& 21X 11 ug eq/g IR T Lz, k& 5-% 7 B OB TEME O JEit

iﬂzf&f%&ﬁg@ 65% (ARFBRIL, REIEZ KD 5B E TiE R

. ) ThoT,

%Jtrlﬁ%quaz%imaﬂr@k LCH Ay DRBED LI, MENRHDIC
XAy AROH Aoy Doa@ginag i,

TN EE K OV 2 0Bl L Cobr Lz, &&S5 0 B % OB EMEIX
2/16 51T 1.6 XN 1.7 ug eqlg E@mMNn->7=h, 0D D 14/16 il TiX 0.113~
0.245 pg eqlg Th 7o, k&G 0 B % O SIEMEX 0.362 pg eq/g T
Hote, L OINHOE R ERE L, &S5 0 kW1 Bk, £}
B m IR &E&RS 0 BZICREO b, &&&KS 6 B £ TlZix LOD
(0.02 pg eq/g) Kiw & 72 -7,

IO P IE, LC-ESI/MS/MS IZ LV RIE SN, BEEOKRENED L

22



N2 TEEERIDE L THFART U ADRRDONTZ, WMERBME L
TN-IAFALEZ A A, A4y D, N-UVAFL-Vke RaX (o
VARLDROTVATFAEAnT Y APRBOLNT, RIBEEOKRENEO L
TeZDMOIFNBIT A v T ESnenoslz, (W2, 31)

WHHE (7oA 7—, MRS 3P/ Z2HnWTH e o5 HEEUK
B h- (500ppm : #J 105 mg/kg KE/H) AP LRI N, KEKRE 0,
12, 24 KON 48 W2 IHHAR (B, JFhR. Bk O E/MER) o % A
0y UERBICOW TN, BREL 2R BT HPLC/MS/MS (&£ #if#k o
LOQ : 50 uglkg) W T Ay AZHIELT,

FFls. B, FH K ONEFEMENG 1T DRI & G E% (0 FEE#%)
® 100 pglkg 7 & k5 12 K% 24 B4 1213 5 pg/kg (LOD) X% LOD
RGIIE T L=, (R 6)

2. HRBAR
(1) REHER (4)
® HHBP*ZE

T4 (ZRMERE, MERE. 6 BH/EE) Il AMRY A vl & 14 HEROEE (2
g/BH/H; X A m i b LTH 22 mg/kg (AHE, RAFLICIBALT 1 B 2 [Bl#
H) U7, k&b 0 (6K, 5. 10 XN 15 HEOHME (B, BB, BT
i Je OV i) HER R IR E A HPLC 12 X 0 JIE L7,

B OV FE IR E X, &S 6 KM% TIX. HA. 5. Tk O
Bl T4 0.12, 0.30, 2.21 KN 2.46 nuglg ThHo7=»., K&k E 5 H
%Bizix, g 2 61 (0.07 XY 0.11 pglg) MOV gEo 1 4] (0.06 pgl/g) I
REPRBOONDLDH THoTc, kLG 5 AEOMOMER TIL, &5
LOQ (0.05 pg/g) XX LOD (0.02 nugl/g) Riii Tdh -7z, &5 10 B %L
ik, Ao G 10 B OAFIR 1 6l &k Ok 5 15 B O A 1 1T LOQ
ROFRENRBD LNT-OHT, MIFETLOD Rifise-7- (£ 7)., (&
2, 32)

#zT THRICBTLIHEABSY A vy 14 HRERROES5% 0L RS R
(

£ (pglg)
=] ;"; 2. E~
oy &P G- 1% e (H)
0(6 FEfH) 5 10 15
e <LOD(5/6).
i A 0.12 <LLOD <LLOD “LOQ(L/E)
RE 1% 0.30 TS(?&;%} <L.OD <L.OD
N <L.0Q(4/6). <LOD(5/6).
ATl 2.21 0.07. 0.11 <L.0Q(1/6) <LOD
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B 2.46 QDggf* <LOD <LOD
s WER)E I AHILICIR L TERE
- LOQ : 0.05 pg/g - LOD : 0.02 pg/g

-n=6 ()MNITHIE

T (MR, AE1R 10 BOoR{m, MERE. 3~4 /B ICEAMA(ny %
14 A AEE (2 g/#H/AR, A4 b LT 22.2~27.8 mg/kg KE., &
AFICIBALTLIH 2E&EE) L TEEABRNEBI N, &G 001 K
LI, 1. 3. 5. 7. 9 XU 12 B O (g, BRLOHA) ik
BEZ AL TT oA I2L0HIEL T,

XAy OFREIE, BEES 0L 1 BEICIISHEMBICBW TR b1
T, A, BliEL OB TIE, s R &&x S5 3, 5 X112 H#ZIZLOD

(0.1 pgl/g) Riitpoi (£ 8) . (M2, 33)

#* 8 FHICBITHWEAIESE A 2 14 HRIR O 5% 0 S5 HL kb7 5 g
(ngl/g)

o B &P 5% e (H)
A u
0 1 3 5 7 9 12
Bl | 3.47 3.0 0.63 <L.OD <LLOD <LLOD <LOD
- <LOD(2/3). gLOD(1/3). |<LOD(2/3).
e | 7.53 5.47 1.57 0.9 0.2. 0.4 01 <LOD
A | 0.23 | 0.17 | <LOD <LLOD <LLOD

- W EIIRHALICIR T TS
- LOD : 0.1 pg/g - n=3~4 - OBl

T (RHERR, MEMES SEE/RE) WX Ay IO 5 HEHRENE
5 (0 }xOY 10 mg/kg (RE) BRBRAFEM S iz, R&EES 006 FEf#E), 3.7
1&21E%K\%@\%%\ﬁw\%m&w&%%ﬁ@%ﬁﬁ%ﬁ@L\
HPLC (2 X 0 /541 L7,

ﬁ@&o%m BT EHREET, KBS 0H%Z TIE., 1.96 X 100.47
nglg THo 7=, &G 3 %I 0.17 110 0.28 ug/lg lCE THEL, ©
LR X LOQ (0.05 nug/g) Kk e o7, BT OEE X, &&ES5 0 %
OB &z (B 0.23 pglg) .

BR&ELE 0 B TIE, WTNOMMBNO L ERARERZYA 2 U RN KRHS
NIz, ZOBRELICHE L, R&ES 21 BZISITEFEAL % Bk x
LOD (0.02 pglg) Kifi& o7z, W& 21 B OEHEALOEE X, ¥
[l #e G-HAL Tid, 5 B2 LOQ (0.05 pg/g) Riifi. 1172 0.18 uglg Th > 7z,
(2, 34)
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T (S EA/HEA, 5 EH/RTHRRE) ZHAWT= XA v O 5 B AN
5. (8.9mg/kg AE %A 1 H 2 [mI&F 5 )RR\ FElE I iz, k&&EE 0, 7. 10,
14, 21, 28, 35, 42 }xTN49 HZIT., JFlER. &M OV #& 3% 5 O 13 58 5807
RIZBITDERBIEEENALTT vEAICKVHE L,

HAEARIC BT 2 X, B CiER&kEh 21 HEIZ, BIETIEaEER S
35 H#&IZ., Ff& G- 5L M P CTldmfé & 5 42 H#1Z LOD (0.2 pg/g) Al
Lleote, (M2, 35)

T4 (S HH/MEA., 4HHSIREE) 2 W2 A0y U HED 5 BIEHANEK
5 (17.8 mg/kg (KFE/H) RERDEH Siviz, AP, BFIR & OV & B 55001 75
WORBBEZ AL T v 0HEELTE,

&G 21 BIC, HFIRAR OB IRICE T 27 881% 0.2 nglg Kii & 720 |
TEES AL P Tl &% 5 35 H#12 0.2 nglg Rii & o712, (W 2. 36)

WHE (RVAE A U, 4FH/RFR) WA v U EEo 4 B
WNEES (10 mg/kg IR/ H) SRR EhE S iz, &L 7. 14, 21, 28,
35 LM 42 HRIZ & & L., JIThE. Bk, AW, FL55. IEBERRN & ONES S AL
R ZERILL, HPLCIZ XV ¥ A v v U EEREZNE LT,

KRR DX B IREZ R 9ITR LT,

g, NERERERG & OV W Tl Fofk# 5 7 H#I1Z LOD(0.03~0.41 ng/g)
Rii & 7potz, BIETIE., REKRE 21 BHIC, HLEKLOES AL A T,
¥ E 28 12 LOD (0.03~0.41 ng/g) Riwit o7, (BW 2, 37)

# 9 WHFITBITDIZA 2 4 HEGHRRNREEG %O/ 7R R E
(ngl/g)

H5%RHE (R)
7 14 21 28 35 42

R Tk 73.7 7.76 <LOD <L.OD <LOD <LOD

JiF gk <LOD <LOD <LOD <LOD <LOD <LOD

i fze N iR <L.OD <LOD <L.OD <L.OD <L.OD <LOD
i

i A <LOD <LOD <LOD <LOD <LOD <LOD

TS FRAL 1,621 205 30.4 <LOD <LOD <LOD
Al

RNz 25.1 0.35 1.02 <LOD <LOD <LOD

LOD : #fisi—0.05 ng/g. Nl —0.08 ng/g. NN —0.06 ng/g. fiHA—0.41 ng/g. B —
0.03 ng/g
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@ FitekE

QRGOS (RVAZ A U (BBAE) RO T7 vy —f (W),
% 68H) ZHAWEY UEEF A0 D 17 HIMEEHRS (200 mg/#E/H) Bk
WIS ST, BEHREO &GS (5 GRTH . #5884 004 H),
1. 2, 3, 4, 5, TKW17T HE) OHAMHFF DX A v RE%S HPLC % H W
THIE L= (LOQ : 0.05 pglg) .

ZORER, WTHORE, WTHORFRIZEWTHERATERARILRD
Hivipinolz, (ZH 2, 38)

WHA (RVAZ A f, 63/ GHE, 2 80/%0HE) ZHWX M m
WHo 3 HEMmANES (10 mg/kg (AE/H., FlOHEALZ L) KBRS L
i, 1 H 2L, BEANHOREEE 5 HEE TCOXHEARFOILHT
R E A HPLC % VW CHlE L7z,

LR IT, B&KES 3 HE (RKEG% TRIEHELRE) £TRDDLA
e, kG 4 B (k& 5% 8 m H#EALKE) LARRIX4612 LOD (0.02
uglg) Rt /ro7t=, (W2, 39)

WHLAE (4 3R/ GBE, 1 BIREE) 2R W2 Ay O 3 HREATW
NS (10 mg/kg KE/H) REBEAERI N, 1 HIZ 2EHEALL, BE5Fi
O 60 Rl £ CORHEARFOATFIERHEREEZ A FT v A %
AW THIE L=,

FL PR . KR E 0 FEIZ IS 1.0~2.5 pg/mL OEETRD BN
TENAHICHEE L, 5 48 BRI #1213 461728 LOD (0.05 pg/mL) Rif & 72
o7, (M2, 40)

(2) RBHER (K

TR (RMERE, %9 8 Mikn, HEMES 3HA/ME) ZH Wz VR F A m o D 28
HIEREE&R G (X4 v & LT 220ppm) iR N FEiE S viz, wk&EE 006
Refl), 2 V4 HE oMM (AL FJE. BB, HFIEE OV IR IRE
% HPLC % MW CHlE L7 (LOD : 0.02 ng/g) .

ZORER, WTHORRICBWTHLEHI T A u v EEIE LOD KT
bole, (BHR 2, 41)

B (2 BA/F G &/EER) ZAWEY VB A v ORBERE (X4 ey
& LT 100, 500 & T 1,000ppm : #& G- WM AH) SBRNFEE Sz, &5H
% & OY 48 FffE1 1% (100ppm & 5B 13 5 E% O &) (ZHEAE (IERG. O, &
g, AN, IFIRL O E) FEREEEELZ AT T v ICEVHE L, &
##% > LOD X, 0.218~0.350 pg/lg TdH - 7=,

1,000ppm % 5-#f TII G- E % OB T 0.551 LT 0.564 pglg O D F
bl n, &G 48 KRB ICITHREH TR 2B TR O bR o T,
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1,000ppm #FEEHREDOZF DM O TITHRGEHZ CTHLEZIIRD N7,
(B 2, 42)

B CZMEFR, #9 8 M, MEMES 3 GE/RE) ZHWTEABA A nv D 10
HREIERAKEES (24 0 b LT 228ppm) MR FE M Sz, HEKG 06
REf)., 2 KOs B O (. KR, IENG. IFE K OV ) 7% IR
Z HPLC (2 L v JlE L 7= (LOD : 0.02 pg/g) .

ARG 0 HE OB 1 41T 0.021 uglg DN LNITZOHRT, TOM
X212 LOD Rii CHh-72, (B 2, 43)

TR K 8 W, HEMER 208H) ZH WX A vy o HEO 5 H A AN #
5 (10 mg/kg A&/ B ) B FEE S iz,

ARG 0, 3, TKO 14 BRIT, W, BJE. BN, TTNER. B s & OV 3
B A 2R B L. HPLC IZ X 0 2B E 2 & L=,

&G0 BICB W T, MRk P73 LOQ (0.05 pglg) Xix LOQ T
Tholz, TO%, BREITAHIIHEL, K&K E 3 HRICIERKEREGOE
FHAAL 2 B < & T oML T LOQ (0.05 nglg) K& eo7-, &S 7
H 12 I%, SRS ERAL 2 & te 4 T Ok < LOD (0.02 pg/g) AR £ TIEF L 7=,
(B 2, 44)

WK (3 EE/M S, SHEELGIREE) ZHWE=Z A as v Eiko 3 BN S
(17.6 mg/kg (KHE/H) BN E N7, KEESL 0. 2, 4, 6, 8, 10 &
O 12 B, JEMG, g, S, IFIRA O EME 2 BRI . A 47 v
AL XA U EREREZNE LT,

A Aoy oI, BKES 0 BRI TR NN, kS
4 HB LB LOD K& 72o7-, (S 2, 45)

(3) HREHER (38)
® HHBPEE

& (TaAT— MRES 3PRE) ZHWEY R A a0 7 HREHREE
Bh (A4 a3 LT 962ppm) aBRAFEHE Sivi-, w&ES 0 (6 Fifi),
2. 5 KON 10 HIZIZHER (A, B, BERh. IFIE R OV IR RS IRE %
HPLC Ic X v @ L7= (LOQ : 0.05 pg/g. LOD : 0.02 ng/g).

REEE 0 HEZROKRE 1 61T LOQ RiEDEE N SNIzOHRT, 20D
flix41725 LOD Kiifi T -7z, &G 5 AR E TOMEN O REEES 10
H#%OREO ST IZ T Rno7-, (B 2, 46)

B (TaA T —, MERER 3PI/EE) ZHWTBEARY A v @ 8 HIFEK
BhH (A4 m b LT 415ppm) i RBRA FEhi S iv7z, &G 006 KEfH),
1, 5 KON 10 HZICHRR (AN, KE. BENG. IHFIEKL V&) IR IRE %
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HPLC IZ X v #® L7~ (LOQ : 0.05 pg/g. LOD : 0.02 pgl/g).

B A& E 0 H#% O 14T 0.083ppm DI A H &, Bg TiE LOQ
K DEENRE ST, £/, &S 1 B%OLE 16T LOQ KD
RN S U4 T, 26128 LOD RiiTh o7, k5 5 B ET
DGR O JEE G 10 AR OREIO o ITITL 2o, (B2, 47)

W (TaAa 77—, 128lm, 2P/H) ZHWEARY A 22O 7 HRK
AK#E (1,300ppm : ¥ A v > & LT 124~132 mg/Pl/H) B2 EhE
ST, &G0 (KEGER), 24, 48, 72, 96 K F 168 FFff#& 1T, #Ak

(PPl B hge, Oig. 8. B, RIGROHRA) FEREBIRELZ A AT vk
A2 X VHIE L, K##ko LOD 1%, 0.112~0.360 ug/g TH - 7=,

A& HE % (0 FBEfL) OB g (0.432 pglg) M OV (1.08 ug/g) (24
Ay OR-ENRO LN, I&k&EE 24 BB LUBEIIHRE IR o
2o ZTOMOMBIZTNTNORFRIZE N TH LOD K Tho72, (2 2,
48)

@ EINPERE

FEURTE (25~35 #im, 24 ) ZHW= U vBX A vy O 5 HEIREEHK
H(ZA4mavrE LT 800ppm) BN FEM S iz, HEri»LERKEKRS 5 H
%ETEH 10 HOINEBIELICERILL, HPLC (2 X W HBIIF OREIRE %
HE L7 (LOQ : 50.15 ng/g. LOD : 12.5 ngl/g) .

MR AEE 10I1TR LT,

WE5BE 5 AO 1605 74.93ng/lg DERENBHE S NN, Tt o4
T LOQ KiiTdhHh -7z, (W2, 49)

#F 10 ENBICB T A VXA iy 5 HERAER G T8 5% 0EIh
R IEE (nglg)

B G WE (B) BehH% (H)
e 5-Ai 1 2 3 4 5 1 2 3 4 5
8.46 6.65 12.39 18.30 12.39 4.07 7.49 2.97
<LOD | <LoD (<I;OD (<LNOD (<LNOD (<LNOD (jLOD (jLOD (jLOD (jLOD <LOD
25.53) 46.39) 35.28) 74.93) | 35.18) 23.26) 31.92) 16.67)
+ LOD : 12.5 ng/g -+ LOQ : 50.15 ng/g +n=10

- LOD Ko aBHI LOD @ 1/2 & L THEE

PEONSS (m— RT7 A Z 2 by RRHERE, 17 PG, 3 P REE) =
HWlelAamge A vy o3 HSKkELG (%A & LT 500ppm : 72.2
~75.7T mg/kg (RHEH/H) ROV Ew I Nz, BHERHEH P ORERE 14 H#
FTHA 12 HOIIZ AR IZEHRE L, HPLC & X 0 I O 58 i 2 1
EL7= (LOQ : 50 ng/g. LOD : 10 ng/g) .
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B 5-Bhh 24 BFIAIER 0 2/12 B $5-BH 4G 48 HRFfa] & o 2/12 B e O 5-BA 4
72 K% @ 3/12 fillZ LOQ L/U:O)I’E%mﬁ) WO biLTe, TR LIBRITR&RE 4
H12IZ LOQ fE & 72 - 72 2/12 Bl & R & &4 LOQ Rii &2V, £DIT LA
ENLOD RiiiTdh -7z, (M 2, 50)

B (AT T, T~18 0 Hiin, 8P/EE) ZHWIEHEABRI A s O
5 HMEKE L (500 LT 1,000ppm) #RERSFH S Av7z, BIPF 7% B i
ENAFTT vEAIZEDHEL T,

FEIIINE O T NIFA L BEMIRD 5 i,

EIRF OFEE X, 1,000ppm 5B CR&®E S 1 HZICHRSME (0.37 ug/g)
I L7=BIE T L, ki E 4 BIZ1X 0.08 ngl/g. &5 5 B2 LOD
K& 7po7-, (M2, 51)

PEONER (22 ) ZH W2 A oy ®H o 5 BEIRKkEE (241
& LT 500ppm : 87~97 mg/kg IAHE/H) RERAFEi S /-, IN&Em HEE
L, HPLCIlZ kv ¥/t AZHE LT,

IR A o ARE T, R ZE U T LOQ K (50 pg/kg)
T%oto@méht&4nyyA@E*%Fi1Nuwgf ¢ 5B 4h
2 HEBE DI TH LN, HEBRM 6 BTN LOQ K & 72 - 7=,
(%M 6)

(BEZT—42)

FEURFE (1O PR Z AWl AR Y A o o 7 B FESKE S (1,300ppm) |
B F#& 5 (Y : 26 mg/kg (RE) K OHEFREIREOKRS (5N
B0 100 mg/kg (KHE) BB FEME S iz, BEBS-% 24 Refll B I BRIP (4
E/RE) L. BINHIREBRELZ A AT v AI2XVHlELZ (LOD : 0.141
ug/g) .

B GREICHIT OREFENZ2BIITABIRELZR 11 IR LT,

AOKE GRECIX, BINPEREIIR GG 4 BIZEME (0.712 pg/g) 2~ L,
PGBtk 6 HIZ LOD EICIR F L, k&5 1 A& iIckEE (0.804 pglg) &
ol th, mEHEE 5 HZIZIL LOD R & 72 o 72,

K THRGEETIE, &5 2 B ICHREE (0.282 ng/g) 7~ L7ctk, &5 6 H
%X LODfE & 72 5 7=,

IR ARG TIE, &5 2 BEICKREE (4.794 pglg) Lo, &
56 HBICIXLODE & 2o 7=, (B 2. 52)
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# 11 FEINRICB T DA E A 0 v KRG TR TR 0 &5
(ZENEG) ORGP XTHRGHEOBIVTRERE (ng/g)

B H 5B MG IFRE (H)
ok 1 2 3 4 5 6 7 8 9 10 | 11 12
R *1 LOD*4 | 0.36 | 0.49 | 0.71 | 0.60 | LOD | 0.42 | 0.80 | 0.50 | 0.35 | LOD | <LOD
0 4 2 9 0 4 8 3
BT *2 LOD | 0.28 | LOD | 0.24 | 0.15 | LOD | LOD
2 7 5
T FEN*3 LOD | 4.79 | 0.35 | 0.24 | 0.52 | LOD | LOD
4 3 0 2

- %1 F5%-1,300ppm 7 HE& 5

- %2 5 8-25mg/kg (A E H[EIK S

« *3: 5 5-100 mg/kg (KE HE&KE

+n=10

(4) REHER (tES)

- *4: LOD ; 0.141ppm

Ll (=27 25, MRS 5 PI/EE) Z Wil aisy v o 8 HIH

kS (A4 av >t LT 500ppm)

AR N S T, kS 006 B

). 1. 5 %OV 10 HZLICHH (A, KRE. TBHG. PR OV ) 7k e

£ % HPLC (2 X v #l® L7 (LOQ : 0.05 png/g. LOD : 0.02 pgl/g) .,

RAEHRG 0 B ORI M VLS TEE4 0.0639 )2 0 0.0641 pgl/g DF%HE
&S 1 B#% LI

DR S 2L, 26T LOQ Rii Th -7, £,

? 4475 LOD Kiii Td - 72,

(M2, 53)

+ M (Broad Breasted Bronze ffi, 6 72> H#in. 3 JI/EE)

ZAaT o7 HBEERKES (1,300ppm)

% T8 A R
BRI E i S Tz, RS 0 (&%

HE#)., 24, 48, 72 KX 96 BRI IS Ak (BZfE. ATNg. NENG. B lE. O,
B ROTGR) FEREEEZ AL FTT LIk BEIE L, £##k o LOD

I 0.154~0.360 pg/g T - 7=,

&G E% (0 BRFHZ) 12, BTN, B M OIRIIIC UG L3580 b
7o BLJE THAHR G 96 KFfE 12 £ TENRPUBETEES B S e s TR &
ONEN; Tldm i 5 24 RH B ICIIRE Sh o To, oMK & 1 m

ELoEZ,bEIRE S o7,
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(5) RBHR (F5#2D)

HOEEL (WHEAHDIESH, 4 EFEOTRE) (2, AT A v 2 BEO L
5 3 EHAI G (¥ A4 e LT 200 X% 1,000 mg/20 g iRE b &
DRA). 1 BEARZ A et LTRE 600 XiE 3,000 mg) L7, RE%E
(surplus honey) 8K O'Hi% (brood honey) 9% f& & 5% 1. 2 XN 3 %%
. E72. REEEFELS 2 L 3EIHOMICHEEIRL, XM AT vEAITEo
T&%m//ﬁf%MELﬁ_LOQT% . B, BHIZE QAT 3
A bBA)) 123 L7,

ﬁ%%%ﬁ% 12 IR LT,

REE L ORE L HIC, BRFMICEBIREEIIED L, (R 72, 73)

#F 12 HORXBLIIBTHAIHEAMAA 0y 3 REAREHDOITHLHAOTIHKY
BE (ng/g)

) W 1 g AR R 1
FEw s (/20 o 125 514 A& 5% HH(R)
gr=t 8 e i o 7 14 21
0 0.05 0.00 0.00 0.05
ARIE 200 1.31 0.39 0.33 0.16
1,000 8.73 3.57 2.46 1.61
0 — 0.12 0.00 0.00
R 200 — 1.45 0.47 0.40
1,000 — 5.55 4.52 1.98
—  BEET

ca: &5 2EHE 3EHDOM

HOEEH (AR, 5EEE0/RD) 12, YAy B/AVEZHAESLS (XA 8
L LT 200 X% 400 mg/kg IR G D HE & OIRA)12) Lz, 5WEESE
IZEIRBLT1I2HZIZ, I 22 8IL, LC-MSITXk-oTHAMrmi Al
B. CXUODEEZHMELZL (LOD: #Afa2 > A, CKLUD2ng/lg, 1 1
v B3nglg), 7B, REBRIIBEEMORIZHEEL -,

6 BOIHLO 1HEGH N, BE 1 EHE=18FT, —CokTLHEET LB 8, ik,

RNk 5,

TORBUBR TR Y - 0 B XX H K 4,000 L& T,

8 WEFHHENDWDHLEMO LIZERLA (A (IR Shizidbhro, mEEMHOES
HOLLTHRESIND,

O LEEFHLR YN EENLIFH (BRMA) OEbHo,

10 28 74 TiX, Tbeehive] RSN TWS, ML OLDIXHLHIT AR,

11 2B 75 Tld, [ltylosin technical product] &it#ish Tk, ¥/ A B, C
EOD & A TS (BEARH)

2 x4y L TOHEEHMEND,

B AOFXLOEBREIFIAHTH D,
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MR AEFE ISITRLTE,
TbHAOH XA R U DORBEDS L, A2 AN 80%LL L& 59T
Wiz, 4 B, CEXOD O&aFIE. ¥ 15% Th-o7-, (=M 72, 74)

# 13 HOEFBICBTLZ A vy VAR GROILD ORI RE

(ng/g)
& 5 Rt . PR 1
%g% K A B C D e
1 1,230 90 <L.OD 110 1,430
2 1,030 100 <L.OD 110 1,240
200 3 600 70 <L.OD 20 690
4 870 1607 <L.OD 30 1,060
5 4,280 410 70 180 4,940
1 1,550 230 10 80 1,870
2 3,740 310 20 140 4,210
400 3 500 70 <L.OD 10 580
4 2,110 330 20 90 2,550
5 5,730 700 80 210 6,720
0 1~5 <LOD <LOD <LOD <L.OD <L.OD

-LOD: A4 mr+ A, CK,OD2ng/lg, #1u2> B3nglg
ca: B T2 LN T4 TiX M16) CRFEINTWDEN, KREFOBEENS [160) & ¥k
L7,

HoEE (AR, 4%/ 10, BAME A 2RO 2 OFHIE
THRE LI, — 2 HOFETIE, B 20 g IZEAB Y A v (0 33 300
mg) ZEETHAMKREG L, “oHoLETIE, RAER 100 g [ZFE AR A
7 (300, 900 XU 1,500 mg) # iR CIREFR G L7z,

BHIX, MOREMOKTH (9 H) 27 HHMBT3EERK L=, BED
BEORERBOK 1HEER (7 HREERS 294 A18) T3 bAOZ ML,
LC-MS/MS IZXo»ClEbHOoHD X fmyr A KO B OREZRIE L
(PQL : 5 ngl/g) .

WRER 4R LT, i, AR GIC L B4R Y A v 22 300 mg
BERICOVWTIE, REERCRELLIC, ¥4 ARDBIERE I
Mmool R 14T L holz, (B T2, 75)

14 Lo X5 A 235 30,000 PO MEREZE FHUN -,
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x 14 HOIFEbICRBTA A Aoy 3 BERGEHZDOIIHL DT
(ngl/g)
BEHE I HAHD A A m R
g5 (mg) | K W B A B
1 179 150
P 9 46 31
AR 3 32 32
T 4 <PQL <PQL
ANy
¥y il A 300 1 114 97
o 2 62 44
R 3 11 10
4 <PQL <PQL
1 29 33
et 2 64 48
AR 3 <PQL | <PQL
4 <PQL <PQL
900 1 19 292
o 2 80 60
HE 3 16 13
\ " 4 28 24
FRAER 1 <PQL <PQL
i 2 <PQL <PQL
AR 3 23 19
4 6 7
1,500 1 77 60
. 2 23 14
R 3 16 13
4 16 17
PQL : 5 ng/g
(6) HBBHAE (IXB5H#DQ)

HoIEH (FEARH, 56 48)

WA A A e 2R

HEFRET3EEE (A4 v & LT 200 mg/BA%/H],

“ b 1 %
BA Ll
HizEo 13

E

(ZHERE 15 % 3%

ERAEER 1BITR LT,

IR

5.34 mg/kg ToH > 1=,

BIFARFEDODX A 0 RE
(2 HE81)

15

BRAO LIZEETHDIED

16 J 3 N OVHEFE &

U Zfmavry ARRFArnyry BadAnyyr ACHlRE (AR 119 Lo
AN

A RHE

33

& (BIRRFICBEIS
IIPE o EEBERE) L, 20 1 HWRERICET
BRI bR OEZERI L, RELLIZ X BAHDIC
0L ARRE Ay BOEES LC-MS/MS |

TR ZITOE LD DR
RIE RN 21 b A D

(AR 255

1[E/6E) L=,
RE I LTV
ﬁlf"%’:%ﬁib

A e

WA 1

=

W

BIDZA

X VHIE L,

1M3ILOQ (0.02 mg/kg) A~



F 15 AORXBbICRB T WA A vy 3 EI@BARSHZDOIITHEHRAODFT O X A
2y R E (mglkg)

E 337 P FEIRF D Rl 4K BECER A
(J7Pt) (kg)

A 1.6 1.5~13 0.75~3.52
B 1.6 0.8~17.9 1.12~3.59
C 1.6 1.3~10.2 3.38~5.34
D 4 2.9 (4)/5.4 (4) 0.23~0.42
E 4 3.2 (4).5.9 (4) 0.26~2.11
F 2 N 0.19~0.52
G 1.6~2 1.4~2.3 0.10~0.22
H 2.5~3 1.0~2.0 <L0Q (4)
I 2 A <L0OQ(1)~1.15

- BIESGA~EIL8IERE, B F~TIT4M% 8
- LOQ : 0.02 mg/kg
- OWIT RS

(7) “REHER (X5#20)

HOEL (HEPERADIEHHERE, %% 11,000~15,000 VE/MRE, < RAEE : 18
BE. WHBE . 4 0B, JHEERE SRR XA v Ul AaRES 3B, B
NG L S 1 ERZ ISR 2 RRE L C L MR ST S A7 R
BRBCIHBE SN EZRBEROCEFROYSPTOX A a2 A KON B OEE% LC-
MS/MS (LOQ : 0.02 mg/kg) % AW THIE L7z,

HRBEL 40,000 TCicxd 28 (FRA 1 HFYU2D, A v L LT 200
mg(/)fli)/20 g IBER O NE L OIRE). 1EINE) & FHEEEE T AT A L
“BE20 (FRA LY., #A4r b LT 45~70 mg(F114)/20 g IRE W (K
whEL DRA). 1 EME) %5 L., FERE 3~6 HEZICREE (Fhth
0. 1. 2, 3&E) #HmIL, WEREE Lz, £/, BEITMFARERLO 1
T HEBIURF, BT RSO R B2 I BRI L. ERE & LT,

ERAEE 16 1TR LT,

HHBICBT2REETO X A o v VRENI W TORERSICEB W T
THREBICHRNERECTH-o 7=, HEHICBIIRFEDOZ 0y VBEX,
FEKER b M (2FE) TLOQ KL eoTn, BRIEEICIE U T L & E2 R
THIET, REE, RELOERTNLL, YAMe v U BEIEBDLE, (B
fH 82, 83)

18 L FMENPEII L, BIECHAEINET DA DX bDEFET A

19 LOXHEMNMANAEOREZIELIMEIE LT, @ESKOBEHICHDZWRENL ST D
%

20 SRERRE O By B B = 20g X A% 40,000

2l A AR DREA RS BEEZA R AICHE (BEBEEE1.19) L-b00
A FHE
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# 16 AOIEbICBT XM nvolamgths 3 AR SEHDOD XA 1y
R REE (ng/g) (ZHE 82)

Wy 5 Al BB i 2
g (mg(ii)/20 g i R G%  REREREK
N ) S ‘o > 6
’ (0 F%#) (1 %F%E) (2 F#) (3 FH#)
0
(xF TR BE, n=1) <LOQ <LOQ <LOQ <LOQ
5 200 0.52=+ 0.47=+ 0.15+ 0.02+
= (% F R, n=4)2 1.15 1.88 1.26 2.68
45~170 0.15=+ 0.09+ . .
(FHHETE, n=3) 1.87 1.93 <LOQ <LOQ
0 — _ _
(e B RE, n=1) <LoQ
S 200 — 2.11+ — —
W (% R, n=4) 1.35
45~170 — 0.20+ — —
(GA#RE, n=3) 1.39
0 CGef FREE) — — — <LOQ
. 200 — — — 1.43+
ﬁfm (i A #¥, n=4) 3.49
45~170 — — — 0.85+
GA# R, n=3) 1.23
Ml BT EHE+ESD - LOQ : 0.02 ng/lg -+ — @ BRECET
ca: 1BEHITGRIERERNARAEOZOBRINTE 2o 72 (n=4—3 : 1)
*b:n=2 (%)

coo AU R B ICER

HOEL (FFERDOIE LR, %3k 8,000~10,000 PC/#ft, SIHARE : 1 #&
BE. WHRE  SURRE, FRESHE 4R XA n v AR A 3R, B~
A G L, &G 1 HM%RICHEZREL T, REE, BRELKOCERTO
A ARNOBOEE% LC-MS/MS (LOQ : 0.02 pg/g) ZHAWTHIEL
7oo HWHBEIT 40,000 Lzt 428 (B 144720, #A4mrr & LT 200
mg(J1Mi)/20g IR & ORE). 1 BIGE) %2, FREEIT ARSI p L
2 (BRA 1HE4-0., A4 v & LT 40~60mg(f11fi)/20g 1846 % (K
WL ORE) . 1RIGE) Z#5 L, REIEIL, MERER, IPEELZHEZR L.
e 3~5 HEZIC 0 BE L, 0% 1 HEIC 1, 2, 3FEZHIL, JE
ABFE U7e, 70, BEITMERE R, AR E 4 HH®Z KO 1 FERIUFIC,
FEW T RS R R IR B L, JEREE LTz,

fRER 17T, £ 18T LT,

22 SHERRE O By B = 20g X ik %% 40,000
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HHECBT ORFED X A v VREBT DT R OHAER SICE W T HH
BHICHEANASRETH 7o, MRS L TRGELZHET 52 L T REIE,
BELNERCTAS, 24 v UREITED Lz, (282, 83)

F 1T HOEBICBTLX A vy o EaRE S 3 mlEAh &S % 0N E Pk
BE (ug/g)

& GRE

;j (mg () fi)/20 g & PH RS
AW, R 0 &% 1 &= 2 T 3 EE
0
. (%], n=1) <LOQ <LOQ <LOQ <LOQ
o 200 0.35+ 0.39+ 0.08+ 0 00
o (% A #E, n=3) 1.09 1.32 2.40 '
= 40~ 60 0.06+ 0.04+ 0.04+ 0.02+
(FAHERE, n=4) 1.60 2.96 2.95 3.78b

< fE REELESD - LOQ : 0.02 pglg
ca: n=1 (B -b: n=3 ()

# 18 AORBICBTI XA vy U EAREZ 3 BEA K 5%ORELONE
PR R E (ng/g)

=4 BGAE AR BRI 4
K (mg(711fi)/20 g I - - - — —
Sy, MRER) MRARER ERE | B E R 4 M 1 HE R
(iR, 1) <Loq <Loq D
% 200 n 4 o 5.20=*
- (% FiIRE, n=3) 4.97+1.24 1.15£1.97 1.47
40~060 0.21*+ 1.30=*
+ +
(FAHERE, n=4) 0.67*+1.44 0.22%+1.65 9991 1.13
<l SATEYE+ESD - LOQ : 0.02 pglg - — : BREET

~a: n=2 (%)

HOoEL (EHEAOIEHHER, i sk 7,000~17,000 JC/iERE, XFHEARE : 3 14
BE, THBE : 5IERE, SIS EME: SUEHE) ICX A v v U BAMIE L 3 IRETE S

(BIRAE 144720, XA o & LT 200 K600 mg(J11ii)/250 g iIRAY
(RATEH & DIRE), BRAEVMDO LA ZHIZ L D85 1 BME) L, k& NLA
A1 M RICHER 2 E L (A& %k 1,0000 PELL E0E) | AREIE, BE N
CEWHTFOZ A n v A KT B ORE%Z LC-MS/MS (LOQ : 0.02 pg/g) %M
WCHIE L T,

REE T, IrEEEE

Pt

L. i P AKRH 17T HIZIZ 0 /FE., 656~80 H%

28 AU ARDREA R BEEA R AICHE (BEBEEE1.19) L-b0o0
A FHE
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I 1~2 FELABRI U, £72, BREITMHFEHRER, 1 X3 2 FERRFIC, &
BT BRI ISR L, HIEREE LT,

fERAER 19, £ 2017 LT,

WHABEAMONSEEREE DIC, REEOX A v UREE24T, 1 KON 2FE TIE
LOQ RiiTh »7=, (HM 82, 83)

F 19 AOEBICBT DX A vy U EABREZMNAERICE Y 3 BEHREE&K 5 %
DRFIEFRERE (ug/g)

5.7 bl 4
FEW s (mg(711#)/250 g & PRI
O, WEREE) 0 HF%E 1 HK%E 2 HE
0 Gt B, n=3) <L0Q <L.0Q <L.0Q
= 20004 F &£, n=5) 0.19+1.72 <L.0Q? <LOQP
600(3 fi5 &, n=5) 0.10+2.76 <LOQe <LOQ!

<l TEHEESD - LOQ : 0.02 pgl/g
‘a:n=2 *b:n=1 *c:n=4 -d:n=1 (BEFEH)

# 20 AOEHIZBITL XA v olaBEEZRAERICL Y 3 BENREER 5%
DORE R NEWPEREEREE (ug/g)

e 57 .
(mg(/11H)/250 g & A W
A, W RER) S A Wi | 1 %%
0 CkFHEEE, n=3) <LOQ <L0Q <L0OQ
2000 H#E, n=5) 0.11+4.89 0.10+0.032 0.13+1.12b
600(3 i &, n=5) 0.22+2.67 0.04*3.61° 0.48+1.144

B e EHEESD - LOQ : 0.02 ngl/g
ca:n=2 *b:n=2 +c:n=4 -d:n=3 (EFH)

HoEL (WERDOITHHMER, 14,000~16,500 PU/#HE . FREE © 2 R, &
FARE B IERE) XA v Uil niREE 3 MIRETRYG (BRA 1 B4, #
A mr v LT 200 mg(Jifii)/250 g iZEmRAEm & DIRE). REWD F L
AR L DG 1EGE) L, &ML A8 1TEBBICHREZREL, RFE
., BELRLOEWTOX A1y A KO B OEE% LC-MS/MS (LOQ : 0.02
ug/g) MW THIE L=,

AR E S, RBEENRELED L OMENOITEIZA LT, X
BrEEn-oens, BRENOBED 42 nHE (BE ML AH 15 A%
ICOFEE, TLRRICIEFE) L LTHERLE, £, BREEIRR 2GS 0ER)
O REAE R B L O 1 BRI IS, BT AR ERR IR I L, HIERE
L7,

24 AU ARDREARL L BEEA R AICHE (BEBEEE1.19) L-b00
A FHE
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AERAE 21, £ 2218 LT,
RFEEOX A 0 PEELT 1 BETCLOQ MEDETH-T-, (B 82,
83)

* 21 AOEBICB T 2 A v riEamEERHAERICEY 3 BIEG#% DR
FIE P REEE (ug/g)

B S kA
(mg(J11#)/250 g i& g
S, MR 0 %% 1 &E
0 Gt FEAE, n=2) <L0Q <L0Q
2000 AL, n=5) 0.20+2.29 0.02+2.28

< E AT fE £SD
- LOQ : 0.02 pg/g

#* 22 HOREBICBI XA vy U EAREEZMRALERICLY 3 BIEG% DR
R OVERPERERE (ug/g)

B 51 B2
(mg(J)1i)/250 g I — S
a, REE) &5 % 10 1 & % B B Rs
0 (kI FEEE, n=2) <L0OQ <L0OQ <L0OQ
2000 H#E, n=5) 0.16+2.94 0.03+2.76 0.06+2.68a

- B AT E +SD
- LOQ : 0.02 pg/g -+ n=3 (&%)

(8) “RBEHAE (Ibx&#D., BR)

MBI L oG ERAERICE DIREREG T, A vy r0iglRic
BITTO0E&ZLMKTHIEEZHMNE L, A2 (WHFEADITHHEF, 40,000
VC/MeRE, <THREE - 2 160, i X OMUHEm & 58 - & 6 &8 2w
ZAnmy o 3nEGREBRNFER S Nz, MR SR, 3 EIEMES (F
WR1IEY=Y, XA LT 200mg(Jiffi) /20g IRE W RO HE & DR
A). 1EGE) L, AR &SR, SENRIKRYS (BB 1AY=Y, ¥
A mr e LT 200 KO 400 mg(FI1fii)/250 g iAW AL & DIRE). 1R
EWDO RN LA RZBIZE A EE 1EGE) Lz, SIIIEES 1 EME (55
E7. 14, 21 HH) ., HMEIZERGEEB 7, 21 B, REIE RS 21 B #%
(CHEFERRE R, 1. 2. SHEBICEM L, BB LR EHT LC-MS/MS % H W
T A ARNOBOREZHE L, ol —21F, 14 av A
+B T A BV LTCOREZRE LR,

IR AER 23, #£ 24, £ 25 1R LT,

26 BAOL U ARDREA R BEEA R AICHE (BEBEEE1.19) L-bo0
A FHE
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R OX A4 o RER, EE5RM 21 B Tix. RATER 200 mg £ 5
BEIX 400 mg B GREICH L CTAEICHEMTH D . MR 58 & AN
400 mg FEDORIZEIT A DN o T2,

REPRE X, BSBB 7 KO 21 BREWTRICEBW TS, MR 55t
N, A EEREID bEMETH -T2,

S R X, MEAEREAA 1 D 3 T O Ry RS HE B BEE O S IE X 0.57
~1.19pg/lg THH . KRATER 400 mg £ 58 TOFEHfEIX 0.04~0.11 pg/mL
Thole, ok, XHREEN O IIEM TE T, AN 200 mg H5HTIT 18
BELLAM IR C & 2o T2,

RAEMIZ L DRERETIX, BRI 2BmkS kil liRdo
AA Y U REIXFAE THS7bO0, REIE L REEFORE LD L,

(214 82, 83)

# 23 BRFPOX Ao RE (ug/g)
Beh 8 (mg(U1fl)) | &RELE GRE, pg/g)
1R ETHE |[H2REETHE | H3EEETHRZ
AR 7 H B 14 H Abr 21 H
pogicyita <0.01 <0.01 <0.01
¥ wbkE (200) 0.04+3.04 0.08+2.50 0.07+1.97
RHFER (200) 0.06+13.10 0.10+5.92 0.22+1.48
RHER (400) 0.02*3.66 0.03%£5.06 0.03%£3.99

fiE o S far -2 fE = SD

K 24 BETOZA vy RE (pglg)

Beh 8 (mg(UUiM) | BEHGRE, ng/g)
F1REET7THE | FH3MEEKRETHE
AR 7 H AR 21 H
i FERE <0.02 —
¥ b ks (200) 0.54+8.83 3.21+2.18
RATER (200) 0.07£4.09 0.10=5.65
RHAIER (400) 0.16+1.88 0.23+3.62

i # i+ SD
L R
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# 25 REETOX AT UBEE (ng/g)

BE& (mg(J11Mm)) BHCH (BEE, ugl/g)

1A 55 2 [A] % 3 [H
Wb bE (200) 1.19+1.27 1.10+2.66 0.57+3.43
RHER (200) — 0.23 —
RHER (400) 0.11+1.82 0.07+1.95 0.04+4.14

- E AP E = SD

—  BHEET
3. BEinaHaER
2AarOBLEMICETAKED in vitro N in vivo 3R O fE 5 %
% 26 “—jz k &)7':—-0
#26 XA uTrOECEEREBRER
B %l G & il
SRR R | Ls178Y ~ 7 & | 10~1,000 pg/mL(-S9) -
5 UL SIEMI | 10~750 pg/mL(+S9) 7
o CHO 100~1,500 pg/mL(+/-S9) n
in vitro 2R
i o 500, 750, 1,000 pg/mL(-S9)
Yot (kR HE | CHO I HET G
250, 500, 750 pg/mL(+S9)
o 1,250. 2,500, 5,000 mg/kg &
‘N vi SN 2R E < 7 A B A ik
in vivo 1l B 7 A 5 i AN A F/H 2 RS k
a: 850 &N 1,000 ng/mL(-SOIC I\ T, 228728 B oo 4 FE B N,

CHO a2 F 72 B - 22 R 48 B IBR Je OV (o (R BLE R BRI VT~ 7 A
BEAMAIZ 31T 2/ EERBRIZ, WIRbBREDORK R THh - 72,

— 5, L5178Y v U A U »NJEMIfE & W o8 A s 122 AR 28 BB T, ARG
B R IEFIE FICRB W, ZRHE 2, 1,000 pg/mL & &£ T 2.7~3.8 % T,
850 pg/mL O & T 2.7~2.8fFE THM L7z, T 6 DM EITNEHEERFE
T@%ﬁ%ﬁfvmmﬂﬁﬂz'mm62@5%%@% H. 1,000 } % 850 pg/mL ® &

B EHAEFRIIZNEN 13 LT 25% Th -7, KFHEIZB W T, #
ﬂﬁ@iffﬁm&? LTWia, RRBRICI T 52 B o B R 135
MENEWNEEB 2 BT,

F7-. CHO fifjaz HHWicBin F2ERAERABR TIX, ~ U7 XU U EM %
AW T2 B R 722K 28 B BR & AR IC A BIK A e fila 2 R L b DD
EHRBEEOWEMIBE SN2 5T,

UboZ &b, BREREZERIT, 240, BraeBET 250
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REMEITAR S L ERIZE o TR E R DB FHMETRVWEE X T, (B2, 7,
55, 56)

4. RHEESHRAER
ORI EEERBROERER 27T TR L, (B 2, 7, 57,
58)

F 27T XA OO GI1ZL5 LDso

BB T B ) (mg/ﬁkgﬁi) (mg/Il;gE)f%KE)
NG - 3 = B ~ A 4,000~6,200 >6,200
RN 3 A =BV 7 v b 4,000~6,200 >6,200
Ay ok ~ A 2,500~ 3,650 >3,650
=S P~ ~ A 5,000 >5,000
A =G = - 7 v b 5,000 >5,000
=S =" 4 X 10~800 >800
WA Ay ~ A 4,000~6,200 >6,200
WA Ay ~ A 2,500~5,000 >5,000
WA Ay ~ A 4,500~5,600 >5,600
WABY A as 7 vk 4,000~6,200 >6,200

~ U RAEHWEEA A vy BoaaERRIcBW T, O, K TFEOE
PeN DK GERIICBITHH A 2 BO LDsol%. £ F 4 5,000 #2.1,593
KN 483 mglkg KEH ThHh o7z, HAMBY A 2 > BT, ThENo&K 5
K2 31F 5 LDso 1X, 5,000 #, 1,706 & 323 mg/kg KE CTH 7=, (W
7)

W (TuAg 77—, HECI0P/EE) 2HWEY VXA vy OHEBRR O RO
BTG TlX, LDso NENZE4L 3,765 L TN 501 mg/kg KETHH-7-, (B
7)

TRXZ(al X THE MRS 5B I F A v 2 EERAOES (0,
1,000 & TF 2,000 mg/kg (AH) L7-#BRCTlX, ETIXA LN -T2, ¥
ST\ THAEE L, (R T7)

5. BRAMEHAR
(1) e EEBEAMSHHRE (v ) (BEFEH)
7 v b (Wistar &, WERES 6 PO/BECKE - 29 Hin, M : 28 Him)) 2 MW7z
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A vy oMo 6 ERm@EH#FE O &S (0, 0.005, 0.2, 10 X 200 mg/kg
KE/H) [k omAaMEERBRNEE I,

—fEIRAE TIX. 200 mg/kg (A E/ A &G REO KI8T FHN A ST,

RE, HEETCICER DR X OEESHERICRGORBIIAL N>
77

MR F R R ik, BB THRHCERE O I /MIAFE O, WBC K& OVHER
DOV NEERGHTAHALNTED, WTILHEN B TH- T,

MR AL F AR A Tl 200 mg/kg (KH/ B #& 5-# O Tiinig ALT & Vg
T.Bil 23N L7z, 0.2 mg/kg (RE/B LA L& G REOIET 1gG L IgM 23k
L. ¢ LDH 238/ L7z, &FEALTE 1L, 0.2 mg/kg (RE/H L E# 51
DT FSH KO 7 aZ 7 F o nEid Lz, 10 mg/kg (RE/H LL LB 58 D1
T, TAMAT O UL, 0.2 mg/keg KE/HU L& S BEORBETIE,
7a T F RO EEERANLVE R Lz, BIRBRALVE ACEIT
N,

HIM T, 0.2 mg/kg KE/HU EHRGHETEBOBERNBAESNZN, KRIFE
BICHEEFNREROL I B LEAONh T, BRWEEEZEERIIZODE
A DRERIZ DWW TIX, PLEMEDE OB 52X 5N EEO LB S 21k
ThH, FToRBEOEBORAMELZEZE T L, BHEFHERICZ LA
&R L7,

BHRHCBWT, OB R LN N, ARIERTFET R ho70, T
O EE ML 200 mg/kg RE/ A EGERETH R L,

THEENS SN 72 mRNA (358 S 3BT ISR S vz, i
RO tE5E Je OB ICBR -7 28 e+ O8N . KETITAGH, M0 E 5 o788 &
R ZEICE G T o8 FOFENHEBKFACENLEZ, LrL, WT
NOHETELBFOEARNH ST=NEIAHTH-72, (BRT)

/2% . JECFA 1343 B TlX NOAEL ORELZIT-> TRV, ALEZEZE
BREZBWTH, ARBOARBEROLMZ D LICLTEY ., 3R RA LD
EROHBEORBENRZE L KTV b, KB ToO NOAEL OFK T %17
Dot

(2) BEMEEEER (/X)) (FEH)

A4 X (M, 208) ZFHWEZ A a2 o 8Eo 30 HMEO#&S (7 e #
5. 225 KTV 100 mg/kg (KE/H) 12 K 2 HEAMEFEERBR N FEiE I,

MK RN T A —Z T EHE O#FHFEANTH > 7=,

BRI IESR T, BHICk T 5 M/E b (B B Al BR /R ek g B bE) 1
THIENHEHEANTH - T,

M EREY & IR L OT VT I R ZRBLL 72,

TR L OV B AR M A i, MEMICB W TRE OB R 2R3 O A
Th o,

ARBICITHBIEIRTONTELT, EBNEXOREOATHSTZ, (&
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2, 7. 58)

AR (MEHER 1IL) WXy o EEo 25 BFMFEO®RS (1 H 2 [H
TS 25 mglkg (AE/R) I XA MAMREERRICBOLD RO LT
RS T EBY Thoio,

MK FRNT A= KR OVEMITER T, M/IE lRIZ TSN HEEANTSH -
726

RBAETIE EORTICHMEOT VT I RN BTN, MEORTIZIZRD
LR o T,

R K OV B AL 2O CIE B iz A b o 7,

ARRBIL, MEHEARTONTELT, BHERXOFREDHETH ST, (&
FET)

6. EMHEMEHER
(1) 1.5 FHEEBUESEHRR (¥TVX)

~ 7 A (CH7BL/6 %, F#th (92200 Him) KO (520w ) #H
WA A n o 1.6 MRS (FA4a LT 0 (Eiwo ),
1,000, 10,000 Gt D &) KO 100,000ppm) (2 X 512 75 M 3B 28 32 i S
i, —MRRE, SETHE, KB, BEEOBIE - JIE, BEEENE, FIH
T OV B AR = o i A 2 20 L 7=,

FET X, 100,000ppm & GHETHR G-I, FriZ i~ U XA BT,

%E@\&5@%&&5%?%%&@%@ikﬁﬁg®ﬁ&%%5¢$®
WD SO 28 A B =23, # 5B 4 2 % DIRs I EIE L7,

RGO OET RN, BEE VI XXM e 0ERICESEHEE
BETFPOHE L2 EICERT D EEZLNT,

B G-BAA 13T 1.5 1R I FE i S - llas B2, R M OV BEALRR 5= 1)
MRETIE, BHSICERTIEEIIADN ST,

10,000ppm & G-HEOME 1/14 B (1 %) (2L TRAMERIEDY . %R O It
V7T H] (1.6 %) [ZEMEY U ANERRD N, T, BENS 16T
DOTHY, DORBHICEBRBET LD ENMOLNTWD, LR -> T, K
THRHEREICOWTEY A r Yy OBRGICERT LD TIERNnEEZ 26N
=, (B 2, 59)

(2) 1 FHEBUHSHEER (Tv k)

HEF 7 >~ b (Wistar 5k, 4~6 @fin, HERES 15 IL/EE) 2 W2 A m i v
o 1 EREERS (0. 1,000, 5,000 } O 10,000ppm) (T & 2 & MEEME
BN T Sz, BERL T v ik, [H. 8. BB ELERBRICEB VT, &
A 10 Hai» b2 0 ORBET 28 0 CTHBHEZES SZ8dBko b
DONFEHEINT-, 1 BY 720X Moy ERET, SEHENOHBET S L&,
BE 1~13 iz 0, 68~76, 345~391 M () 684~842 mg/kg {KHE/
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HT, &5 14~52 HIZZ=N £ 0, 39~64, 192~283 K’ 391~586
mg/kg KE/H ThoTc, —MIRAE, JETHE, KE, BEHEOBE - WE.
IR, MK FRIRAE, KA EFRORE, REE, BaREERE., SR &
OV BRAR i 7 AR A 2 20 L 72,

BT, 5 T~12 0B I20R0BE N ITEER Th o 723, B5IC
TR T HETITRRD %h?ﬁtinoto

R, BEE, IRRE., MKAELFHORE, BREELOHR I, &S5
WCERT D EBF XA LN T2,

MEFHIRA TY B O A BRI & O PRk o A & emd, I
IZRBAE TR pH OFE R EF MR, 5,000ppm Ll EHRGREOMETH S, W
THLHEMHBEMNTH ST,

JRPLALAR SR AE ©, 2R G REOME T FEAIER O RBEIMN A B, 0,
1,000, 5,000 } OF 10,000ppm & 5-#E CTIRIEN ZH 4 1. 3. 4 KT 3 fi,
DABZENZENO0, 0, L EXTROHITHoTDHEMBERNTIX o7z,

PLEns, KBrRiZE 15 NOAEL i, 1,000ppm (39 mg/kg {KE/H) &
Exonl, (M2, 7, 60)

(3) 1" AMEEE4EHERER (v )

7 > b (Harlan, MERES 3VC/RE) W& A v UHEEO 17 7 A R
¥ 5 (0. 1,000, 3,000 } X 10,000ppm) (Z KL 518 MM BR 2N £ & h
72. 10,000ppm ¥ GHED X A 0 o EEREITN 1 g/kg (KE/H TH - 7=,

FEICKEGOREBIIALNT ., MEFH/ T A —Z I TIEFEOEAN TH
277,

FR K ORAR EE T, RO/ OEEZOR DR A LN, £z, T
HORE R OEEOEMNI, 0, 1,000, 3,000 & T 10,000ppm &% 5-# TZ i
Z1/3, 313, 2/3 O 2/3 Bl A BT,

Jo3 BRAHL AR M A TlE. 10,000ppm % 5B O M 2 F 11 o R/ B AR A
NERI N,

JUEE N ETHALNTE N DE/LFMNBICER T2 O TH S L
JECFA IZHEH L TW5, BEmLeZESE. ABRBEEOBHEENMEW &
NH, 2D DOEFIZONWTHRIT 2 Z LIXARAIRETH 5 & Hllr L7z,

ARBIL, ERRowEOALTHoTZ, (M2, 7, 58)

(4) 2FHEESERR (Zv )

Z v b (Harlan, MEHESR 25 DU/RE) 2 H WX A v v ko 2 FFE IR EE
#45- (0, 10, 100 & T 1,000ppm) (2 K % 18P 7 Ml R A3 e S vz,

2 HEMDAEFERIT 0. 10, 100 & 1,000ppm HH5RETEN L 30, 41,
70 LN B51% Th o7, HTJRIFITEREIDIC A LNDHRIZK D
LONEL, HHICERT 2O LITEX N7z,

FEICEGOREIAONT, MIRTFH/NT A —FITIEFEOHHANTH
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> 7,

lgas B &, A OHEMEARTFOBREICEBWTRGICERT D ZLITADL
nighnhoi-,

AL, BROERROFREDOATH-T-, (B2, 7. 58)

7 v ~ (Harlan, MERERK) 30 VC/BE) Z#R WX A a v oo 2 FHIR
g H (0. 100 %X 10,000ppm) T K 2@ Mm B S 3i < vz,

10,000ppm & G-HEDMEMEIZ BV THAMFRN EH L7z (57%., xFHREE: 29%)

B E L OMEEICOW TIEEMICEZITA DT, MIRFIRAE., JRIRA K&
OlE# B RICHEGICERT 2 BT A LNRDN ST,

Joi BRAR AR AR A T, 10,000ppm 52 5-FF O MERELZ 35 v TRk oo 1T #E B A B
L DMEN IR MR B S Tz,

AKRERIZFE 1T D5 NOAEL (X, 100ppm (5 mg/kg (KE/H) & E X iz,

(=W 2, 7, 58)

Z v b (Harlan, HEHER 10 JC/FE) 2 W2 A vy IO 2 FFRIREH
g5 (0. 20,000, 50,000, 100,000 K TF 200,000ppm) (T K 5 18 M5 ik Bk
INESY/ TR gV

100,000ppm LA B 5-HE T, HBEH &K T 20 5 RIS 28 2 6T,

200,000ppm #% 58 CTix, &GS 12 A INIC &R N L, KEE K
QU VSR DEMIBEEEE & LT,

MR FHIRAE CTliX, &G ICERT 2ELIZAH NPT,

AT, EPRKoREOALTH-7, (B2, 7, 58)

(5) 2FHEESEHER (41 X)

A X (=7 VL OHEREA 4 D8, B 8IL/RE) WX A vy Ui
QEMBEOHES (0, 1. 10, 100 mg/kg IKE/H : h 7w &E) (k5B
BB ER SNz, —REoBlZ, RENE, EFRMRA, kA
L7 A L VR RAE N E U 2 MR TEM I, 2 TOEMIZ OV TE R
. L QYR B M AN TN, S I, & 3 Lo HEH %2 EH
AOICER R L, ZAE T O O FEE K O B w7 O 2 bIZ DWW T~ 7z,

BEHICERT A TIT AN 2o T,

B TR A TIX. 1 mg/kg RE/BERGH TR BRI T (1/8 fi)
K OFERICRE ORI AME (2/18 B]) WA B IV, K BEHREIC T2 24 1 4l
TOR LI,

Fo, MERETIE. KIBE. 7 FURE., FEEHE., B, Loy
K, AMEEORFEPMERICE(LITA LN R ST,

BNEER L LT, A X GRS 4 IE/8E) 2o o vy VI 2 4R
XiTEALL EoWIEZE NS (200, 400 mg/kg RE/H - e E) R
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BRoSEH S 4v., FREEROBRENTHOILT,

— IR BE T, 200 mg/kg (RE/H LA BB 58 THEE, N E OGN A 5
iz,

K K OV BRARL AR 20 B A Tl 200 mg/kg (R H/ A % 5- 7 TR E OB #H &
%% (1/4 %) . 400 mg/kg AE/AEERETHAMED R 7 0 —¥ | B&EOE M
BB R R OMREE DR YEREE S (1/4 B]) BA LT,

PLED G AFRBRICE T 5 NOAEL 13 100 mg/kg (KHE/H & B2 b,
(ZM 2, 12, 58)

7. BHSH/ENAERER
(1) 2FEMEESH/EILAERER (Sv )

BEFL 7 v b (Wistar 2. MERESR 40 DU/ 5-8E . MERES 60 Po/xfFREE) % H
WA A m S URED 2 EF’%@@H%E} (0, 1,000, 5,000 % % 10,000ppm)
2 XD 2 FEMIEEREERERN 2 BRIz, BERLT v MiE, [T, 8. 3]
iR BRIV T AZRK 10 BRI GEERL 2@ U THBME K5 S h
t%ﬁEEEE@ LONEHIN, BEENOHBRE TS, BEE 1 HOVHE
HEEIXFNEH 0, 106, 517 &Y 1,080 mg/kg (AFE/H T, R K% OO
B EIXENZ1 0, 39, 192 X TN 402 mg/kg (KE/H Th o 7=,

BOLNIFTRITHE AR TR TH - 72,

BGHOBICEB W TRESAMORK 3~6 A OEGFRROCE L (5~
10%) 7o 7=y, HEKGFEZ R o7,

5,000ppm LA b 5-FE D MEME CREE &I L. 10,000ppm #& 5-FE D T
A B HE IR A A3 7 B 7,

b HR 4 18 BE A 0D S T 1 T 48 8 E 38 13 A B A R0 2 sk L. 0L 1,000, 5,000
K& ¥ 10,000ppm #EHGHETENZE N 27, 2.5, 0 KD 0% Th - 7,

— R EE, MR PR R, MK A (LR, REELK DR ERICRS
WCERT BTN DT,

PR R A T, BEIC OB RO TEERIEO AN A 5T
(# 28), Bk 1 ® 5,000ppm & 51 &R 2 @ 10,000ppm % 51 Tl
RERZ L L ETIck T 28T — % (1.7~23.3%) M HHEEFET

»HoT,

* 28 MET v MCRT L BT ERERRIERE AR (F])

- B H & (ppm)
0 1,000 5,000 10,000
AR 1 1/60 3/40 10/40ab 8/40Pb
AR 2 5/60 6/40 8/40 12/40ab

T ERT X XD mWRAR
: p<0.01 (Fisher O EHEMRIRE, ZEZEOLORMEZEEZBERITHRFTLEZL D)
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E'f&ﬂi%é:ob\f&i\ B G REOMECTHRAERE DN A NI, EIEEEEO
AL T, MRS bR GICERT 2T N2 o7,
f’é7 v MBI 2R TEAERE - FBEEE/MEEICITHSWHEBEER? S D
ETLOMENRDH D, ZNDLDORERIT, ZOMERICBWTERI N 4 Rt
D7 v bERAWEEEGIROAEICL B LD Wistar 27 v F 2 AWz
PR 10 B O G ER K2 FZIEL TV b, FTEERESE IO 7
IZ—EKICHALNDEDOTHY, TOHIMTZA v EDHDDFKE
VNS RV EA T OBRIC 0 BEESEEM L, LIRS A
S UCEFRD EH T2 LM SRR EETHL EBEZBND
ELTWb, LML, EFEFRLEGERICHBKGFEER AL NN LT
SPRBRICI R 2823 LB A RO BEENMENZ &b, BRMEEEZBEST
%, B ZRAE R IEAT D v &I LT,
AR D EMEEEORAEICE L, BSICERT 2B IIALNLT,
Harlan 7 v b & W2 2 FEMIEEEERBROBER L BE L BN AEIT W
LEZONTZ, (B2, 7, 62)

8. AEXRESMHHER

(1) 2HAREBESHHR (T X)
~ v A (ICR &, I 7~8 VC/&E, M 14~17 VT/&E) ZHWT, 1 #HRY~
n2fE., 2RICHD XA a0 U EEORMEEE (0, 1,000, 10,000ppm)
R B mERBR A E ST, BEABREHIISESEThHoT2H D
D, KEBDIE Fo HROZIBRITH 72, M~ v AITER DI E, KA
A% 4aEETIRAEWE Lto
MENE, WoE, BALRBL NEHEICAEREEIIAON o T,
AR ERIZH T D5 NOAEL 13, ARBRICB T A2mEmMHETH S 10,000ppm
(1,500 mg/kg (RH/H) &&Fx bz, (2, 7. 63)

(2) 3SHEHRAEBSHERAR (T v )
7 v & (Harlan, #f 5 PG OV 10 PC/EE) 2 W B0 mERBRS 7 v b
(MEREA 30 PC/BE) ZA WX A uy o Biko 2 FER-REHEES (0 LU
10,000ppm) RO —#H & L CEE Nz, HEBL 16 #H %Ik B ED
10,000ppm #% G- DM 10 VT OV 5 VL% [A—FEN CTREL S (Hf 2 PR O
HE1EARJES 7). IR UM e, MEK T% 1 EMOKREMMO%
WCHOE CBHENORIORE E BRI sE7, ZowfEs b7 &b 6 BITIRT
HETHEDIE L, 1LEBOWRIIBEIEL, 2B O, K5 VT/HE &L OWE 10 [T
I#E % Fi. Fz&(ﬁ Fs S I U Tkl 2 5E5m L 7=,
R, WoAFRE, R OVBEHELIAHRICB T 2 5B E S
ﬁi“(“ﬁ*%f“b‘boto
ARRBRIZEB I D NOAEL &, ME—DHETH % 10,000ppm (500 mg/kg &
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H/A) £BRONTE, (BH2, 7, 58)

(3) EHEEHRR (Tv M)

BEFLZ > b (Wistar 5%, 35 VL/xFHREE, MERES 25 DL/ 5-HF) ZHWTH
A v v U E R 10 Lﬁlm%ﬁa@a?ﬁﬁ@ 6 WiEIcH=0 (GH 5 22 HH)
REF# 5 (0, 1,000, 5,000 X 10,000ppm) L 7=k FEhE S 7=, 1HEH
BENOHE ST L L BB D 0, 1,000, 5,000 & X 10,000ppm #H GHEICEB T 5
K ERBEIZZTNZFN 0, 61~70, 311~379 K} 635~795 mg/kg (AHE/H TH
STz, HRR K OVP BRARL AR 00 A 1L 38 S T ey,

BE i, HEICRRTZ - REOZ(IZA LT, B E LK OVKRE
HBIZWTHOEDLFEETH - 72, MIKFMBAE CTIX, 10,000ppm &5/ D
T WBC A EICHD LENIEFEOFHENTH - 7=, MiRALFENRA
I BGOEBIIA LN 2> T,

WEhmix, [0.6. (D] 1 FREMEFEERBR L O[T, 7. (D] 2 F[#12 %75
PE/FE DS APERREBR I V72,

BIHRARIZ DWW T, R O BRI I IR DO R M A RICEKR S

DEBIIH N2> T,

BHHK 5 MABICEEM O LB LMENS XA oy it S
-7 (LOD : 0.1 pg/mL),

ARBRIZH 1T 5 NOAEL 1%, IkmHETH 5 10,000ppm (635 mg/kg (A HE
IH) £FEZ2 b, (B2, 7, 64)

(4) RESHHAR (TVX)
~ A (AlJax & ON CBA %, M 10 VL/#E) #H W& A v v UKD MTR
T~12 BIZH T H5@E R 05 (0. 100, 500 K~ 8 1,000 mg/kg (K&E/H) &
BRSEHE Sz, Bl 2 P8 (A/Jax X CBA A 4EFE) /BEICFEIARICE S (0 KO
1,000 mg/kg IRE/H) L7z, ZHSIXENE 18 HIC & & L. #HikEk, BKEk,
B K O IS MG Ve 4k, ZETE R R AR ONT IR IR B I D W TR~ T2, £ 72,
4 08 (A/Jax %) /B (0 KO 500 mg/kg RE/H) IXFEEEOKG-% HPE S &,
WA 4 F CRE IR,
REW) OREHEMICE G ICERT 22 E8ITA bR o T,
fa WD ALERIW ONTHNE . Nl VB DI AEITEK G DO BT bR
> 77,
HAWRIT 9@ E CRE Sz, WokE., A7FR, B O XITEE TR
ICEEBICERERT DB I o7, ER T ROR9BEIC 3‘07‘5@@1%% I

T, BEBROMETHEITAHA LN o7z, £ 9 BIZE T 5HEL D
ﬁ*%*ﬁﬁf%?&@ TERT BTN o T,
ARBRICEK T 5 NOAEL 1%, AKBROmxEmH & TH 5 1,000 mg/kg AH/H

k%zfohto (M2, 7, 65)
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(5) RESHRR (Tv )

7w b (Wistar 52, 10 S/ BREE, 15 UL/ 58E) 2 AW X A o v i
DR 0~21 HiZH T 2iEE#% 5 (0. 1,000, 10,000 & O* 100,000ppm) &
BRASFEfE S A7z, MEAR 20 BIZ & L. I, AFE KR OET R IR, ik,
SR Al NS B R FIZONWTH AT, £72, Mo Z v b (15 IL/E) O
R 0~21 AIZH A v oA ZEEES (0. 10,000 & T 100,000ppm)
L7ctk, MESE, A% 21 B £ THAERS, Mk, AR, EBh R ORT K

IOWTHEL, —Ho B CITNIRE VBB EEIZ OV TR, &
A/ O HE 9 5 & 0, 1,000, 10,000 } TF 100,000ppm #& 5- #2351 5 &%
HB8&IXZNn %1 0, 60.5, 725 kTN 4,800 mg/kg (KA&E/H TH - 7=,

FRIE Tk, BHICRRT 24AEFRICRT 2EEBWOTHR, NIRL OB #
BT A 72> 7, 100,000ppm # 5 TiX, AREOKMENFEY & &
BT TAHA LI, BILBIES A2 b v,

AW TIE, 100,000ppm % 5-# T E I PNH] 23 A S 47z, BEALR O 5
F., NIBE OB BEERE CEEFTALIALN o T2,

PLEX b, REBRIZE T 5 NOAEL IZ. 10,000ppm (725 mg/kg K/
H) ¢&xbiiz, (2, 7, 66)

9. WNRFYWEAWLWZTEMEHAER
(1) T=MHHER (4)
4= (HERES 3 5H/BE) ICEABRY A v % 14 HIRAALICIR L TS

(0. 1&0‘3g/?§/5) L 7oz Rl s 98 S v Tz,

—fCRRE TR, BRI . 2T ORBRENY 1T B AF 2R IR 2 REF L, W
&ﬁﬁfﬁﬁb\ﬁﬁ% LR &GS 2 BICH BN LS REIZER T % IR L
DERFEIIH NIRRTz, £, REICERNT 2 FELCRHALERE~D
BT A NIRRT, (B T)

(2) ZeMHBR (K
BEFLIK R0 8 W, MEMES 3 BH/HE) ZHWIEARY A v @ 10 HIH
KBS (0, 250 O 750ppm) 12 L B &M iBR N FEi S,
RBHET, @ TOHBRBMIIRG 2EFRRELREL, (AE, BHELO]
AKBICEGEOEBIIAON DT, (R T)

(3) "E&MHR (8)

W (RUA by s, 1 Him, MERE, 10 P/8) 2HWEHARY A 2
O 18 MRIREEHK 5 (¥ A v v T 0,220, 550 1,100 K T 3,300ppm (/]
i) &k DL RMERRN I S iz, B5HA 8EICAR 5 P&, R 2Kk
BRI EHZ LT,

ZORER, RE, GERIER, MR FRIRA ., TR 3B & U6 B R 7 ro i A&
OFERICHMOZIIA DN e ho T2, (BT
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W (TaAT7— 1k, MRS 25 P/ 2HWBEARBY A 208
HE@Ok# S (0. 500 &Y 1,500ppm) 12 & 2222 MRS £ i,

REBWIE T, £ TCOHBREIMIIEG R @EERELREFL, AEH, BEHELD
RAKEIZESOEBIIA N>, (B T)

(4) RE&UHR (DX35, HE. TtEE)

AT (2o XT ., WIEM. 5~10 P/EE) ZHWIEX A oy o HED
5 HRREEH S (0, 1,250, 2,500 & O 5,000ppm) (2 & 2 72 M ek 23 F i
SN, BHKTH%., 3 HE@MERE LT,

BHICERT L2 TITALONT, HBEREEEEL AN o7, B
EMXOMEEE HICERGORE T o1, (ZRT)

B (~HE : Anas platyrhynchos. 5. 10 P/FE) #HW =X A2 v
WX o 5 HENREEE S (0, 1,250, 2,500 & O 5,000ppm) (& X 5 &4k
WFEM STz, H5ETH%, 3 HlEFEHEE LT,

WK OHARBEEBEIIA LN o T, BESHEO2E TG HETE
RO T L OMERE OIS S A b7, Wt EfE Lzl itk s &
HEE S 7o, IREMIMFIZ, 26 & bAREEINTIER IEELZ R LT, (&
M)

tmfy (Bige ¥4 7, 11 Hilin, WERESS 25 PI/EE) ZHWEBEAR Y M v
D5 HBEHAKES (0, 500 %O 1,500ppm) (2 X 222N £ S
7:_.0

B T., 2 ToWBRImITHEREZREE L., AELXOEBHERICES

DEBIHL NI T, ENHBERGNREOKEDW A DI EINTD,
ALV ERHEOHENTH- =, (R T)

10. ZDbmiRER
(1) EBEHER
A A0y DRI RN A X THMENTWD, ME, LlEE
15 & E B M ORI T 4 A4 v v v ORBIZOWNT, LA X 6
iy ;5’4 o R A RN S (10~40 mg/kg (KHE) L TR &7z,
WTFNOBEEEIZENTH, ERITEHBARIEDEKT L, TR TIX
10 mg/kg AH TIE 13~18%. 40 mg/kg KE TIX 20~40%Th o7, ¥ A 1
VUDOBRIEERITD ) 2An~v A Yo THRESNEZELDOLEETH T2, 3HIT
RO B S N HE I L 7= 3 DI 2B T A b vZe o 7=, L L., 40 mg/kg
RERGHETIZ LEKICBEWNTTEARSEOE SO LA 1HIIZABNT,
+ R OE B S 2 AIIC 10~25 S HILET 2 A H - 7223, 10 mg/kg
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KEZHEG L 2 0B bizAONRho7-, 16 Tix. 20 mg/kg AEEK 5
BICBT D+ B OMmEE K N 40 me/kg AR E B 5% ORI K 5D oEE N 2 5
ni-, (|1

(2) HESH

xoa (FGHE M 1 PC R OME 3P, XFHEEE : 38) ZHWlABRY A vy
> 90 HM K F#&E5 (200 mg/kg RE/H) By i S 7=,

[ElHA % IR IR IXMEE T (256~35%) K F L7223, BEAITE 2 bhvTnian k&
ZoNT, BB ImOEINLROBEY S, Wb ES
Ao THM U2, BEVRFITA DR o Tz, Mk EMEO B 72 B8R 1372
WweE2 b, AT, ERRKoREDOATH-T2, (B T)

(3) REBRLDODHBEEER

7/%$D+)%%wt@5%&4m//@SH%EHW&%(wm%&g
RE/H) RBRONFE SNz, K&&EE 24 FFBBICEH L, I 70y —
LADF b7 v—Ah P450 (CYP) GHEIFIHFBEG OB EFET, XA ri v
R — CYP E SRR IR S o7z, — . ~7aF A4 KRIEYD
BB LT U ReA YRR 2a~w A 20 CYP #3FE L, 3
EMERLETSD CYP—8k—=ra YTV EEEKEEKT S, ZOKILD
EUWDIT, BENLRERICE LD EEZ LN,

CYP3A ORI EDR LN~ a2 T4 RRFIEHMED CYP—8—=
Fa Yy Tk R EA RO T, IWEREOF I 7 v Y — Ak
124 CYP3A BRI R CTHRHT SN TWD, AKX A a0 T ART L
fEFTIC L D ME SN MM EEERELETRTN, 270V —LATIET A b
AT 1O CYP3A filtfil/KER{LDFIV (10%LL ) BHEHE TH Y., VI9 4
CYP3A a2 CIIMLEME TlI o=z, NI TE®FLAFL Y R~ v K
O 2An~A v TEARERLCRWEELZ R L, (ZRT)

(4) RERVIER S

UYX (ma—Y—J v NAAHE) ORBIZX A oy 2Rt f Al
Z 2.0 mL, M UTAAEERIA 2 2,000 mg) L. 5% 24 B, @R
Fraim/K T L, £0% 14 HRBIE T,

BHEICERT 2T LG HEOBFBHIIBEI N1 o T, EHFITIEX
FRIFTC & < 70 B R RITEAE 23 4 B 72 28 | 3 % 48 BERELAIN IZ ﬁ%bto
BRERA X, RERIEMEIIB R SN o T, WA T, < EN R
FZ &R PEMEN A AL d@ % 8 HLAWNIZIHK L. 2 Bl TIENREE N A LIV,
(B 7)

U X(Zma—Y—TF FARE) O ORI K A v S i) (ERAL
T A N ONARRMERIA 2 Z 0 0.1mL, 52 X TX 58 mg) L. ARHIE M
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DWW THEEMTONT,

FERATIE. ILSKBREORKBERMZ G| & Z Lz 48 KfILAINICTH A LTz,
EAE B A TlX, corneal dullness (ABEOEHEAKT) ., I < B O MR
SERENLBEDIIE R K R EOEER A SIRE 1 BFRMWNICRE L=
23, 14 BUWNIZE TOREMEZACIZIER Lo, WRERH TR, ZT<REND
RS DA IR, BHZE QI R N OEFE OFERE R A 1 R LIV T B L 72 23,
R T HUNICETORBEMEEIITHEE L, (Z3RT)

(5) REfEMH

FAEY FEHWEE A 0y VEREORENERENE S (2, 4 X T mg/kg
RE (4% 30L). 10 mg/kg (KE (8 L)) B Eh S 7z,

5% DFRIRNE S (5 mg/kg (AH) IC k2B EKRG®%R, K#KEET, £
NEN. 8. 2. 1 HO2BINAEL Ui, WM M2 R U=plid e < /e
DT RN ERRENT, KRR, EWEXROREDOHRTH-TZ, (B
FRT)

ZORBRIL, EIEME BT A0 0 k0 e A BRIEBE R S B RETIC
ORI b DThH Y | BEIERE & BIED 72 RS D& £ 0 AR R 7
OAREFEL LD TH D,

(6) IR

X (8IL) WX A vy oA (100mg/lt), & MijE T L7 <
YRERTaA U NDOREET VanNy NOMAE DX D EAREREIZ X
., iiEEAEZRAAT-, BIE3 BRICEML, ZoMiEEHWWTELEY FO
ZHEET 7 47X —BNEl SN,

PURDOERIRNEE B ZI, RISEA BNz, (R T)

(7) InvitrodRILE D RIBHE

b FHRIRAVE VIRE BB T EFEBL L 72 HeLa Mg o E &S a2 H
W%, 100 pmol/L DIREE TOWE AR I A v i, LETZ—L DN
ML EEOMAER b RS o7, LU, 1pmol/L 775 100 pmol/L @
RETIEH, NVa—RFr=2Xs b7 % — 0RO M EKISHED 72V EE
EERLE, (BRT)

100 pymol/L E CTOWE AL A v id, T v b OE;HE T E K ES N

(ATCC CCL-82.1) ICB T A ERNLE L DERRICEE L) > 7=, 1 pmol/L
25 100 pmol/L DIEEDO X Ao i b a—RFFr= 2Ll I s
ERLVECOBRBOHEKEEDO R WIREZ R Lz, (R T)
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11. WEDFHEEICET HHER
(1) BRERSMEICHT SRNFEFHLERE (MIC) @

fdtw e e NIBNMEEOMREN R 100 FHEZHAWT, ¥/ 2> MIC
[ZOWTEIA~ 7z, EWITEREGET 3 22 A b RIEZ 2T T b3, R 4
EFR LI TR OBAEN o TR e AT U7 40 7 OFEMED L 5HES
nNeboThotz, b FEMPMEEOFE 10 WREZSBEL. ZhEh 10
Rk & B54 L C MIC &RBricfik L7z,

MIC D #ilH & O MICs0 23R 29 (28 L T2,

A 0GR, AEMEAOCZSOR -EHENTE Y Th o7,
Escherichia coli \Zxf3 2 HEIEMEIZT —EH L TH LT, MICso i 128 pg/mL
TV RENPoTL, KOBEZERPEVWOIR T 7 LMK MER T,
Bifidobacterium, Clostridium, Fubacterium 1" Peptostreptococcus T
& > 72, Bifidobacterium J& & (N Clostridium J& ® MICso 1% 0.062 pg/mL T
bolz, (BRT)

#£ 29 v MENME (e AT 74 7) ITBITHZXA o MIC

P il g i # 4 mrd MIC (pg/mL)
i a (x108 i [ MICso
CFU/mL)

Bacteroides fragilis 1.56~5.8 0.5~128 1
zofho Bacteroides sp. 1.8~12 0.25~32 0.5
Bifidobacterium sp. 0.34~6.5 0.031~2 0.062
Clostridium sp. 0.21~13 0.031~0.5 0.062
FEnterococcus sp. 1.3~5.6 1~4 1
Fubacterium sp. 0.46~2.4 0.125~1 0.25
Fusobacterium sp. 0.46~3.4 0.062~64 1
Lactobacillus sp. 0.23~8 0.5~8 2
Peptostreptococcus 0.33~5.5 0.125~0.5 0.5
FEscherichia coli 2.3~59 >128 >128

CFU : o = — Bl AL

A A EAE 10 Bk (e dt 100 WRR) 2 ]

(2) BEERDBEEICXT 5 MIC @

Wk 18 AFERMEEMARERE (S AR M E OMAY 52
T IZHBWT, B MNERDBEERICHT D214 122 D 5X106 CFU/spot 12
BIFD MIC RSN TWD (£ 30), (B 67)
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#* 30 b MGEWNMEICB T2 A a2 d MICso

B /N FE B P 5
EES R (ng/mL)

MICso 1
16 M I AU B
FEscherichia coli 30 >128 >128
FEnterococcus sp. 30 4 0.5~>128
B R T
Bacteroides sp. 30 4 0.56~>128
Fusobacterium sp. 20 64 16~>128
Bifidobacterium sp. 30 =0.06 =0.06~4
FEubacterium sp. 20 =0.06 =0.06~0.25
Clostridium sp. 30 4 0.5~>128
Peptococcus sp./ Peptostreptococcus sp. 30 0.25 =0.06~2
Prevotella sp. 20 0.25 =0.06~1
Lactobacillus sp. 30 1 0.12~16
Propionibacterium sp. 30 1 1~>128

HESINTEEEO I B HME W MICsw & LTV 5D OIR
Bifidobacterium sp.}¢ (Y Eubacterium sp.C. “I % 0.06 pg/mL LLF T
b oTe, RFEERFH S MICcale26( 0.308 pg/mL (0.000308 mg/mL) & &
Hanr,

(3) EEHEHAR (E M)

A vy OFMEREGRBROARMNEE 0~3.3 ug/mL (0.3 pg/mL % & ? 12
RE) Oo#fifHi TCERMINTL, ZHREKE LT A r Y 22D
Enterococcus faecalis w I\ Tz, HIREDZ A 0¥ V3 BE L7 3 ADR T
T4 T OFEMRE (EMERE 0, 25 LT 50%(w/vol)) EIRA L. BiE (0,
1. 2. 6, 8 O 12 BEf#) L7z, KEEFMZOREN D ?621“L71J:‘?%@ﬁ
FIEPED . BEOHEBAIZICB T A2MERETOAETCIHMEI N, ¥4 1Y
VORMIESIIERBREORBIIZ T oo h, RHKGFHREENAL DL
Tz, FERERFRIS 1R T, ERIT 20~28%Th o7z, FIREDHE
L DEERPREG Th oL OITEEERFRH 1~8 K] T, #ME=RI1T 3 ADHE
iz TZENZN 286, 3756 LT 42.9% (‘F¥ 36.3%) Th -7,
50%(w/voD) LA E DR D #AH 2 H\ 7= in vitro O #EERESRBRIL, EBE LE
FEIXARFREThHole, LD ->T, BlRILEZ A0 OEEYEBRAEY

26 BN T OEICH L TEEZ AT 2 8 D15 MICso O 90%(5 IR o> T [RAE
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EDOREAIZE L TIX, 50%IRE (MIREOKRIK) 23 in vivo DIRREIZ &R S TV
in vitro RBFEREB 2N, 2602 b, HRLRWEMBDO X A
nY e OfRERIT 1~8 KEMUNICR®m &Y, BEHL 30% a1 5 &
Exbhilc, (W6, 68)

2. EMICZBITHHR

tERRTZ T 47 (11 AIXTBEE, 12 458 B2 A0 D6
AR OES (20 mg/t M H XA BRI 7,

HHBER SN TZEEFOT KR, L VERE R OLBE OREICAHE
REIT A D N2 o T, RIBE K OBENOBRHEMGEZ b 2hoTc, F
oo AT UMY FUKE O HBRIT, REFEGRETETIALNR
Modz, MPET ROEREIX, A0y U BERINS A BV, FUE ML — 8
HTARBAZZ LD THoT2, TNOOMMEE IO~ 0T 4 RRTAEYE
EDOREMMEN LN, BREBEOR=V) U ERNY va< A 2 2 Tk
SN LI,

Ay 3 EH L TW2RWR, tostAEWE 2 EH L TV DEBEH kD
7 RUEKE 336 KD 5 B 2 D F DY 5 pg/mL D F A v > 3L T
Tholz, SN2 A v VHBENET FUKKEIZ, =) A~ A
V. A VT U R A v, )y:74yy NX=V VKRR T NI A2
e DOREMMEICHAMEIZR O AT, MEOFRLEDO LN ST,
(/2. 7. 69)

el N (24 BTS2 X A4y o3 nAMKEoES (00 2 KW
5mg/t hH) B FEmENTZ, &5 220HAINPOEEGME 3 PHAKET
1~2 B ZEICEMPOKRIGE. BEKE LK OT U ERE 2~ 72, MEK
DEEIIEFICRE DS 2D, 574’HVVOD&“Er@%J’iFiJthfm:of:o
EDORFSIZB VT, Rz D 2 — AT O S o 7z,
(W2, 7. 70)

1985 4 5 726 1987 4 4 H £ TIZ i S #v7c Staphylococcus aureus,
Streptococcus pyogenes NN Campylobacter JE Dt NHEK 3,812 %D 5 6
1%DHBNE A vy UiETh ol 2D OMMEEITWICHKTHH DT
oD E D MOMEREIL RV, (Z]RT)

A A8y N EEREDOMEEREROIEGHRE DN H D, 26 OHE TIX
~

FABYUIEE MCRIEXET VAR — SR &5 X T AR b 5 &
RE ST, (B T)
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. [EFR#RSSF Tl
. JECFA IZH 1+ %511

2008 412 ADI % E S 7=,

=R ADI (2o u\mi 45<75:ﬁﬁu\f: 2 FEEFEERRICBT 5
NOAEL 100 mg/kg &R/ H 1222 24% %8 100 Z@H L T, 1 mg/kg (AHEH/H & L
77

WA FH ADLIZSW Tk, MEO MIC 205 MICeae % 1.698 ug/mL. 5
AT 2N 28 S5 0 EE 0.224, #EBNAEWIX 220 g0 B FOIREIT 60 kg
E L. BT VICH A2 6456 75l (25.3 ng/kg RE/H) 726, 30 ug/kg
KE/A & LT,

*1 % *2
W 5 1 ADT = 1.698 77 x 220 — 95.3 ug/kg KT/
0.224*3x 60 *4
*1: MICeale : sRBRIE N Z DB K L CIHEMEZ2H T 5 B O MICso D 90%15 #E BR A
DO TFRE, 72721, 4 =L MICo b L 7=,
2 FEBNE Y
BAMPSFI RO HEO B -G ICEELEREMEITY M 2 A O
TEPED 35%FEE 2 A L. &4m//A®mmﬁﬁ@k#Aﬁékw&mﬁwi%
WCHIHAETH D EEZEZLND Z LD 0.35X0.64 TROT=,
. b MMAE

BHEZOEEBLOMEDFHNEENBEY THDLIEEZ, XM r LD
ADI % 30 pg/kg R&E/H L E LTz, (BT

EMEA (2 [+ 5 511

1997 1T, AT O X 5 IZFMIl L 72,

BEF ADL I2oW ik, 7 2RV 1 FEMEEFEERBRICB T S
NOEL 50 mg/kg K&/ H (2% 44%%% 100 2@ L C. 500 png/kg (K&E/H & L
77

AW 0 ADT IS D W T &S P O MICso @ #4053 0.606 ug/mL,
PPN AT 23 228 S U5 0B 0.5, B &L 150g. & FOREIZ 60kg & L,
LLF®D CVMP X 6B 6 7-4fE (6.06 ng/kg IK&E/H) 725, 6 ug/kg (KE
/HE LT,

0.606 "t x 2 2
x 150 *4
173

WA ) ADI = = 6.06 ng/kg K&/ H
(1-0.5) *5 x 60 *6

: MICs0 @ 2] 21

cinvivo THEOHEIMAZ ZE L&k LT 2] Z@EH

D PR O MICso DML 2 VW T Wb 72 1) %A

D HEE

CEBOBPWREICE N T, ARG ED 9% N EICHM I NS Z b 1), BiZH# D
HEMOMEA2EZE Lz [0.5) [k ->THLE

*6 b hKE

* %k x %
Ot s W N
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wmMEFA ADI LV WA FE ADI I Th o EEZR, ¥ A rv
® ADI % 6 pg/kg (AH/A L RE L7z, (B 76)

. FDA I8 T 5L\
ADI ZEL TWARW, (BB 77, 78)

. EMBFICE T SR
A4 m D ADI % 0.3 mg/kg (RE/H EREL TW5H, (B T9)
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V. BREEEZEFE
1. EYBERVEEZRERICONT
KM EHNTE A v OEYBHE KR OFEERRNFE I T\ 5D,
Ty FEOA XNZBITHRO#K5TIE, 85 2~5 FFMFEE TIMIE Cmax I
BELZOBESCHITIE T Lz, A XOFANSH LY LT LA THRIN S
nNdEE206N05, A XTiEH, BREEEZHNL THLWRIUIHEKREMEIZZL
Mmole, Ty MBI D MEERYE = AW RERN MRy makE T, i
&L OV CTIEIE L 0 2L /T2 2 EBRHLNTR>T2, Ty b, 4 X
KOO O BEGI2B T DR 6 OBIUIED T, Ko BN EPIT/FIE LT,
Ty T, A rOoREyERE SNz, FiRTALN T EEYE
XA ARODWRNICYE KT AIavy Tholz, PO EEY
i A ryrDERYE FeT AIa v T MEWE T4 AMnrr AR
RCAHRITT 7 b BEBOMAKGIENSELT RO TH - 72,
FEBEBRICBON T, #O&G T, S O O PR E X,
AT EEZBIIIENCRDO LN TENESCHICHEHE L, HANEEICBW
TIE, EHEALFHA ., BIR & ORFIRE IR E BN A DL, REE o R E
EEBICHELE, £, IbAODEERRTIX. ¥4 1 35K 10
DHBICKRHAETHD . HRIEFEREBSZ DN, 1L, TOREITE
Mokt & & b Uiz, s X 285135, meEcs LT b
BE2RHETL22L T, RRE, RELXOEROVTLL, REREEIIHD L,
T, RAEKICE 2IRMEEG T, BB 28A &G &g L CTigElRd
DIREIZFRETHSTZb DD, RFIE K OFEEF OREEEITHD LTz,

2. HEHFEMEZICONT
(1) EEEHERRICONT
B wm R R TlX. in vitro B 3 iR (L5178Y ~ v A U U RJEMRICE
AR ZEARZE BB . CHO MiIC B 1) 2 Al 2ok 8 Bk . CHO Mz
B DGR B ER) KO invivoilkii 1 AR (v 2 FHICB T 2/ R
Br) 23%EHE X 72, CHO fIE 2 F W 72 Bi e 22 5K 28 BB I OV (4 {4 S o 5 B
WC~ o A EREMEICB T 2/ ERBIL, WInbEEORBRTH - T,
L5178Y ~ 7 A U o N[@EMILTIL, BB IEFE T OS5 H O B is 122
RSB NEIM U2y, MlOBEERAFRETICLY, KRBRICK T H AR
JEE D B AE R IXEEEN RN EFZ 2 DT,
L7z T, FAnyrBNEETFERET HAEIRIK, ERicE T
M & 72 2 BIEmEIE Vv EE L b,

(2) RAEEEHRICONT

gAn AT A v o U R K ONE A TR 2 D 7o BB O R
H4% OFMEIE 2 o 72, A LDso 1X, F - #3HT 5,000 mg/kg (RAHHE, A X
T 800 mg/kg (KEM TH » 7=,
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(3) BERAMEMHHAERIZOWLT
T bPEOAXEHAWEZEAMEREERBRNEm I LTS, WTLoRER
WWEBWTHHEMARHTHDZ EENDL, HMEICHWAIZIEA®EI B 2 6
iz,

(4) BHESERVTEESHE/REILAERRIZONT

~ U2 AW 1.5 FEMEEEERER, 7y FEHWZ 1THER, 17 A M
KON 2 AEIEEEMERER (3B, 4 >z 7o 2 4R M E R BRI OV
7 v bR 2 EREMEREEN AERBRN E S T\ b,

A XD 2 R MR T, %Om%QWQW&QﬁLEE%ﬁﬂ
400 mg/kg AE/AEEHICRx 7o —F, BEBRLOBEREN AL, AR
BRiZ 1+ 5 NOAEL 1% 100 mg/kg AHE/H & & 2 bh iz,

Z v o 1 EMEMEMERE T, 5,000ppm M EREGEHOMEIZIBW T, U
VONERER DI, GFFERE OB K IRO pH EFER AL, ARBRIZE
75 NOAEL /X 1,000ppm (39 mg/kg (KE/H) &2 bivl-,

Ty b 1EEBZDESROEE 5 R (17 228 BQ RABR) KO 2 £
BHRBRARBR) 025 SHBITEBNOLORLE TH L - OFMIZH WS
IAREE E B BN, o 2R BRTIE, YA e &KX AFERRN
FH U7, 2 4FMIEMEFEERBR TIX, 10,000ppm (500 mg/kg KE/H) DR
A8 FE CHRFIR O NG 23 2N B8N L 72 72 % . NOAEL 1% 100ppm (5 mg/kg
RE/H) EEB2oND, KRBRIZAZOMBENRE L KE WO TADI OR
WEFTDITEARBEYLEEXONT-, T2, 2 FEFIEBMETNEZE N AMERER TIX
HEZ v b T FEMARED R AERBEMMN LN, 2 OO S &
Wistar 27 v MZ—ICAHALND O T, SHREEICHEN LR Lo
BREAROEEENMENEEZOND Z D, HERERIIEON -T2
R E T, ARRBRICI T 2 EMEEE O AITE L, %5@:@@“6%&“
IZA 57, Harlan 7 v b &2 AW 2 R EEFEERBROBRLEE L, ¥
DAMET RN EEZ BT,

(5) AEHESHRRICONT

ZMREFARB N~ T AR OT v FERAWTERINL TV D, BRI IE

MR O E R NEFRLE) S NOAEL NRE SN, WTFRORRICE W
T% NOAEL [ZIREFEE 10,000ppm (<7 A : 1,500 mg/kg (KE/H., T v
k1 500 TN 635 mg/kg (AHE/H) Th -7z,

Y TAKROT v b ERAWEREFRERBRICE WV T, NOAEL (X, v 7 A
TlImxmMAED 1,000 mg/kg (AFE/H (BEIEO#&SE), 7 v FTIL 725 mg/kg
ARE/H (REEEE 10,000ppm) &E x bz,
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(6) EMEFMADIIZDOWT

A%, BEEERBROERENGAKIZE S THEE 25 BEEME
ThneEZEXIoNHZ 0L ADIOREIXFAIEThH L EEZ X b, £70,
N AETH BN o T2,

FMEFH ADLICHOWTIE, 7 v b 1 ERIEMEFEERABRICE T 5 NOAEL
39 mg/kg IAE/H I, 2R E LT 100 2@ M L. 0.39 mg/kg (A&E/H L&
ETHIENEYTHDEEZ LT,

3. MEMEMEZEIZDOINT
(1) 348 VERBYICLIWMENENEZE

ZABYIBEE DT v MITBW TR BRE S D 2 & DS IEME
fayrEniERRICEIDVRENN TS, KRICBIT D #E DO FERHYIT
Ao D, Ve ReTRIav o g2 fav Dok agthd, ¥
A DROPE FrTF A as ryOWAEMFENEREIZ., ThFhZ A
VA D 3B%NDN31%THY, XA DO aBIIMmAEYFICRIE
HTHbH, b MBI HZMRHREIAHTH LN, KIZBIT S I b0
FERET NV ELTHET DL, HBICREET IR OREWIX, ¥ A2
YA DIBNEREDOHMAEMTFHNENEZA L TWND EEXBND,

EhNOEBELEIA O U ORAEERFT LERBR TR, A3, &5
T 36%MRENEMPYE LEATHZENRENTZ, LN ->T, b M
Wi DR 2 A 1 O 64% 0N EREL TWhB e EX BN,

Dbz bt BEXA v 3R RE s, BGIcEELESY
Aoy U REIE. 240 AD BRBEDFEREZATLIEEZOND Z
EROVH) 4% N EMPTHEHREL TWHEEZONDHZ D, RAOBERED
%) 22.4% (0.35%X0.64) WFIHFIEEZR B TH V| MAEMMITEMEZH 9 5 e
MRdsHEEZ LN,

(2) HMEMFEADIIZDWT

A FHIFE BRI OV TIL, Wk 18 FFE R ML SRR A TE (it
HEE OMAEMFIREERE) 2L, FH2mARGELNATEY, 20
WEERNS VICH HA RI A TS THMAEY S ADI #8452 & »n
T&E 5,

MICealc 1% 0.000308 mg/mL., #7255 88 S 4L 5 0 B lE 22.4%., #& BN EY)
1500 mL/H, & MAEITZ60kg Z@EMH L. VICH DEHXIZED, BLTFTD
EBVREEINT,
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0.000308 *1 x 500 *2
=0.011 mg/kg K EH/H
0.224*3%x 60 *4

"1t MICeate : RBRINZDOE X L CIEEEZ AT 58 D ¥ MICso D 90%15 #E R
D T IR AE
2 FEENE Y
B AEMDBFIH RO HEO S E —FEBICEIE LR OREWIX, ¥ A a v
VADIEED SBRFREEZAL, AT AD 3NN EMBLEEETH-0, 64%
BIAEMICRIAMRETHL EEZLNDZ 05, 0.35X0.64 TRDT=,
4 B MRE

ADI=

4. ADIDEKRFEIZDNT
A a DAY FH) ADI (0.011 mg/kg RE/H) 1. FEFH ADI
(0.39mg/kg KE/H) LD /<, BHEFHIREZEMIZONVWTHHMAL T

WhHeEEZLNDLZEMNL, XA d ADI & L Ti, 0.011 mg/kg A HE
IHERETDHIENEYTHD EHW ST,

LLEED . A4 v rorinf@BERmIC >\ T, ADI & L TROH
ERMTHZEPELEEEZIDLND,

2 A1 0.011 mg/kg AE/H
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# 31 JECFA IZEBT 5 &M O BEM & ik

" RE5R TRV R
4 K (mg/kg (R &/H) (mg/kg tEE/H)
~ U A | 2 IR AR 0, 1,000, 10,000ppm * #i | 1,500 (10,000ppm)
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BHORERL,

B G
7 A T R 0. 100, 500, 1,000 ¥} | 1,000
g IR O 5

N\
\g
-

6 3 ] R S i 1 AR

0. 0.005, 0.2, 10, 200 -
Ha

EHORERL,

Mt 2 0.2 2L T LDH,

s AR O % 5 FSH., v 7 7 F
b
HE.02 ECra T s
F oL KB A L E
Vi, IgG. IgM IR
b
1 4 fH] 2 P 2 MR AR 0. 1,000 . 5,000 . |39 (1,000ppm)
10,000ppm - K& 5,000ppm LL ETUVU »
IREE I 5 SNEREL DM, I P ER
BoWA, RO pH O
5,
17 »AREEEER |0 . 1,000 . 3,000 . | —
R 10,000ppm - ¥ BHORER L,
IREE Iz 5
2 AR 1 F 1 R 0. 10, 100, 1,000ppm * | —
& w5 ORER L,
IREE & 5
2 A [ 18 M 1 5l R 0. 20,000, 50,000 .

100,000, 200,000ppm - ¥
$
USRS SE

100,000ppm LA E TR
N A =K
T, 200,000ppm I 12
N H LW 2HIE 1T,

2 AR E 1 F 1 R 0. 100, 10,000ppm - ¥ | 5 (100ppm)
R EH #% 5- 10,000ppm LL _E THF
%ﬁmaﬂﬁft@@ﬁ#ﬁ%
I
Mg 2 HEREMEREMER [0 . 1,000 . 5,000 . | 402 (10,000ppm)
B 10,000ppm - #i K& HeZ > b (XERER 1
IR EE % 5 ® 5,000ppm 5B,
& B B 2 o
10,000ppm % 5-£f) @
ELVE T 2 {4 iR I oD 6 AR
FHI : T EIC X
DAEFERNEF LD
LTI ENEEZD
iz,
A B g 1 R R 0. 10,000ppm - it 500 (10,000ppm)
IR &% 5 BHH5OEBRL,
A 5H 7 ME AR BR 0. 1,000 ., 5,000 . |[635 (10,000ppm)
10,000ppm - #i K& BhHDORBER L,
IR 5
I AE AR 0. 1,000 . 10,000 . | 725 (10,000ppm)
100,000ppm - ¥ & 100,000ppm T £F @)
IR EH % 5 Y. KRR R EARE

HALRAE, A TEE 72
Lo HiZE oo (K E 15N
il
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» X 30 HM A ZMEEMER | 25, 100 - A —
Bk R I mm. 773 R,
1 O bR,
25 HREH M EMER | 25 - A
R h T LEE ﬁ&@ﬁﬂfﬂb:%z’m@e?xu
7 3
2 AF [l 8 M i ME R BR 0. 1. 10, 100, 200, 400+ | 100
e 3 200 UL b B gl i
VIR T = @Wﬂj
X7 |5 HMMWmAMRHMERER [0 . 1,250 . 2,500 .
5,000ppm - & &EFODE“EWOE L,
R 5
T 5 HMdL&arEmMERER [0 . 1,250 . 2,500 .
5,000ppm - & &EFODE’@CE L,
R 5
5 HE A SMEREER |0, 220, 550, 1,100,
B 3,300ppm (1) (i & TQ’#@E”E‘S&LO
T) - HA BRI
IR EE &% 5
8 HI M A= | 0, 500, 1,500ppm * iFA
i ¥ ?&Ef@%*ﬂ% L,
oK 5
Lt |5 HREdAaMEMERE | 0. 500, 1,500ppm * {H-A
/3 ?&Ef@ﬂ“ﬂ% Lo
oK -
A 10 AR A 2w | 0. 250, 750ppm -« 5 A B2
R oy ?Q—ﬁ@ﬁ”ﬂ“i;: L,
oK 5
&+ 14 AR AMEEMER |0, 1,000, 3,000 - i A
B oy ?Qﬁ@ﬁf%i“it L,
RHAAICIE U TR E
M2 ADI 1 mg/kg K E&E/H
#EEVER 0 100 mg/kg KE/H
SF : 100

75 PE A ADT RRE AR L& L

A R 2 A8 B 1 SR

WAEY - H) ADI

0.03 mg/kg K HEH/H

WA 19 ADI

TE AR ALE R

in vitro MICcale X VAR FE S T — X

(VICH )

ADI

0.03 mg/kg K&/ H
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# 32 EMEA [251F % & ik ik oo M 2 4 & O Lk

. BER 75 1
ki R (meaflg HEE/H) (melkg (/)
~ 7 A | 2 EREFEAR 0. 1,000. 10,000ppm -

&5 BHEOEER L,
7 B R R 500, 1,000 —

B~DHG ORI L,

AT (Frik) Bk

0. 100, 500, 1,000

il prymE R BEDRER L,
7> b | 65 HEHE2MEEMERER | 0.1, 5ppm —
IR % 5- KD T EAK - VERENIC & A

0N EEEE A KT
A AR RERL AR L

1 48 [ 18 M 1 el R

0. 50, 500, 1,000 - # A
(0. 1,000 . 5,000 .

10,000ppm)

R EG

50 (1,000ppm)
U RO, 4 ERD
5 R

17 M H~2 e
PERUERR - 4 BAUBR

~200,000ppm - ¥
IR 5

BHEORER L,
D A NE O FAR I IE A+

N
73

2 36 N AP R BR 0. 50. 500. 1,000 —
(0. 1,000 . 5,000 . |HEICHEMKER R T EK
10,000ppm) R B D AN« FE 3 AUt &
IR AH £ 5- I XV EEGIZEY AFER
2 EFH L RENEIL =
itk A,
3 HH AR A 5 M R 0. 10,000ppm - ¥z 5 —
RE &% 5 BE5OEER L,
Bl a e (Brik) BR[| 0. 50. 500, 1,000 - ¥ | —
(0. 1,000, 5,000 . | = H & THImWEKE DK
10,000ppm) Do WA~DEB L,
R e & 5
EEA N 0. 60.5. 725, 4,800 —
(0. 1,000, 10,000. |FR#EH® K NIEIERKEOE
100,000ppm) IR T BB AE (4,800
IREH £ 5- mg/kg K E/H & 5-1F)

AR IR R R B o #Hl
(4,800 mg/kg KE/H %
5-8E)

A X 2 4 W18 1 7 ME AR

(100, 200. 400)

100
200 LA b CHg . T,
S E OB A~ DR,

= VEFH) ADI

0.5 mg/kg (K= /H
MR 0 50 mg/kg (K HE/A
SF : 100

a1 HY ADI R & AR L& B

7 v Fo 1 EMEEEERER (RERE)

A 1) ADI

0.00606 mg/kg &A= /H

WA 51 ADI 3% & AR 0L & B

e MBPHTE 7 O A 85 MICso

(CVMP X))

ADI

0.006 mg/kg (A& /H
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(GlfR  REEFET

i B 4
ADI — HEBITE &
ALT T =TI ) N T AT 2T —F
AUC 1 455 S8 47 i B Hh R T i F
CFU an =—FRK AL
CHO #m i F ¥ A =— A DA X —J L Sk
Cumax 1 U P
EMEA R 2= 3K T
FDA P NES R
FSH Y IR AR e
HPLC BIHEEIKR 7 v~ N T T T 40—
BRIk o~ NI T T 40— A AT L —"E BT
HPLC/ISP/MS/LSC RS s F LB
HPLC/MS/MS K a~ N7 T T 4 — X T NEEGHT
IgG a7 Y G
IgM a7y M
ISP-MS A F AT L—E RSN
JECFA FAO/WHO & R & MY EMA xR SE

LC-ESI/MS/MS

Wk~ 797 40—/ 27 ba A7 L —AF 1k
BT NE BT

LC-MS WKk v~ 7277 40 —IE&ESH
LDso P B &
LDH LI i 7K 35 I 55
LOD Limit of Detection : & Hi[R %
LOQ Limit of Quantification : & &R}
LSC Wik v FL—var g —
MIC s/ A LR R
MICso 50%E 7 FIL IE 5 )
NOAEL Fili Y N
PQL Practical Quantitation Limit : 52/ E &R
T.Bil b N
TLC WEs < T T 4 —
VICH B H = I G O AGREEE R ORI 2 E RS
WBC H i Bk %L
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(ZH])

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

i, WY E OB ERE (34 FJEAA S5 370 7) O —# 2 ik
T oM (CER 17 4 11 H 29 AAF, SRk 17 R A TTEE SR 5% 499 5)
AKRA—=T4 V) =Rt RELEREER /w2 Mmv
DI EREDOREICEHT 2GR OME, 2006 4 CRARK)
Pub Chem( http://pubchem.ncbi.nlm.nih.gov/)

‘7w IA RRPUVEWE” SR AEMTRL, NEFE— DNEBE. T
Mt H s 4 i, S IE)E, 2002 4, pl1349

“wrnm T A RGUAEWME” . SRR, BRA M. R HER LR,
EA TS RSO, AMRSEILEE 5 AR, A EE. 2001 4, pl1338
JECFA, EVALUATION OF CERTAIN VETERINARY DRUG RESIDUES
IN FOOD: WHO Technical Report Series 954, p94-107, 2009
JECFA, Toxicological evaluation of certain veterinary drug residues in
food, WHO FOOD ADDITIVES SERIES No.61, p183-216, 2009
AKRA—=T4 V) =Rt RELEREER /w2 Mmv
DI EREOREITEHT 2R ER - R-2 (Rak)

AARA—=T4 V) =Rtk KEEEREER /w2 Mmvr
DR EEOREICET 2IRMER : R-21, 1978 F (CRAK)
AARA—=T4 V) =Rtk REEEREER /w2 Mmv»
DI EEOFREIZEAT 2IRMEE : R-20 CRAEK)

AARAS =T A4V ) =Rt REEEREER Mo v 2A4mv
DI IEDORE T LW E R - R-1, 1960 F CRAFE)

AARA =T 4V U —tRlth. FREELERTEER FYAfuvr 2Mmn v
DI IAEDORE T DA E R - R-3, 1965 F CRAFE)

AARA =T 4V U —thlth. BREELERTEER Ao 2Mmn v
DB EREDOFREIZEHT 2R ER - R-4 (RAakK)

AKRA—=T4 V) =Rt RELEEREER /w2 Mmv
DB EREDOREITET 2R ER : R-5, 1979 4 (CRAFRK)

AARA =T 4V ) =Rtk REEEREER /v 2 Mmv»
DI EREDOREIZEHT 2R ER - R-6 (RaZk)

AARA—=T4 V) =Rtk REEEREER /v 2 Mmvr
DI IEDORE T LW E R - R-8, 1973 (CRAFK)

AHARA =T 4V ) =Rtk REEEREER /o2 Mmvr
DI EEOREIZEAT H2IRMEER : R-22 CRAXK)

AARA =T 4V U —thlath. BREELERTEER FYAfnuir 2Mmnv
DI EEOREICEAT 2IRMER : R-T (RAR)

AARA =T 4V U —thlath. FREELERTEER FYAfurr 2Mmn v
DI EREDOREITHT 2WAMER : R-10 CRAFR)

AKRA—=T4 V) =Rt RELEREER /w2 Mmvr
DB EREOREITHT 2WMER - R-12 CRAFR)
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

ARA—F4 V) =Xt BRERLERTER XMoo
DEBEEOREICEHT 2IRMER - R-13 (RARK)

ARA—F4 V) =St BRERLERTEER 1o
DOEEIEEOREIZET 2IWRMAER - R-14, 19724 CRAR)
AARA—F4 V) =Stk REREREER Ao
DRI EOF EIZET DI ER - R-21, 1978 4 (CRAXK)
AARA—F4 V) =St REREREER Ao
DFEEEVEDOFREICET 2IRAMAER : R-23, 2001 (RAR)
HARA =740V —ASr. REREEREER A/ a
DFEEEVEDOFREICET 2IRAMAER - R-24, 1978 (RAR)
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