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C N

~ 774 RROHEME CTCHAHAI XA a1 IOV T,JECFA LiR— K,
Bhip R KRR RS RS 2 W TR B R A R L2, A TEL
5 B8 A D R E AR 2 RN BEGE ISRV 1D B0 D IR SR BR BAE 23 7 1S 2
HEni,

REAMG I W72 (X, BN RERER (T v b A X, B KREOE) .
Bk (. K, B, LB LANEbAD), BinmrEiii, %iﬂrﬁ%<
TA, Ty b, AX, BROUXT), HAakEERER (7 FEROA X)), 1B
BERR (v A, Ty PEROA X)), BHEFEEESAERR (7> M), AGH
WAEBFBERR (U AKOT v M), MAEDFHZEBICET 2R BEORE TH
o

A a0k, BEaERBROBRENDARICE - THEE 72 58w
<, —HEIGFAE (ADID) ORTEIIAREThHI EBEX LN, T2, BB A
PEIZ I BRI T2,

FHMEFH ADL I2oWTiE, T v o 1 FERMEMEFEMERRICB T 5 EHEEE
(NOAEL) 39 mg/kg {KE/HIZ, Z2atf¥ & LT 100 % H L\ 0.39 mg/kg
RE/HERETHIENBEY THDLHEEZ LN,

— 7. WAEWER ADI I oW Tk, VICH o0& H I K-S\ T 0.011 mg/kg
KE/B ERESNT,

Z DOMEY TR ADI @ 0.011 mg/kg (AH/H 1%, M5 A ADI @ 0.39 mg/kg
RE/M LY NS EEFNRZEELHEL VD EEZLND I LD,
24 mdD ADI % 0.011 mg/kg KE/H EE LT,



AN RBMAERROBRE
&
Prm Al (B 1= 3 dn)

B D—HE4
ma 2wy
Hi4, . Tylosin

A=k
XALav A
IUPAC
¥4 : (10E,12E)-(3R,4S,5S,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)

44w B
IUPAC
94 1 2-((4R,58,6S,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)

XA4mrC
IUPAC
924 1 2-((4R,58,7R,9R,11E,13E,16R)-6-((2R,3R,4R,5S,6R)-5-((28,

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,5S,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)



4.

7.

24D
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)
(ZH 2, 3)

ST

7 A4 A CiseH77NO17
A A4 B: C39HesNOis
ZA4 i C: CssHisNO17
ZA4 v D CieH79NO17

NFE

XA A: 916
XAu B 772
XA C:902
YA a2 D: 918

AEOEBRUOFEARKRE
Av Y AT EEFOBME O —F T D Streptomyces fradiae DIEFEIZ X

10



DWEALAIND 16 BERO~ 7 v T4 RRFUVEME T, 77 2BMHH., ~1 277
Ak OPHLFEO7 T AREEHRIZHELANTH L, A ridfho~vrae
A4 RRPUAEWERE, VAY—2D 508 V7 a2=y hEEAEL., T/ 70
tRNA K ORTF VL tRNA OBEBKICE G T 52 LItk TH R EE
AEBLE L, EOMEE S35, (284, 5)

AL F, FAnTvr ArFERpEL, Zofl, TAIaT L (A1
VB, vrmrvry (A4 C) kDbvuevAf Ty (XA v D) &4
BEATHERAMTH DL, MEMTFHENEO RKESITZ A v AIITFEL,
A B, CAXODIFRIZYEe FasxIavy (KHEY) OWMAEY SR
EHEITZZAm v ADZENENK 83, 75, 35 KT 31% Th -7,

B BEIZBWT, XA v RN ED Y R K ONE A BR8N &
A0y VERMEMAEMIC XD RGYEORKRICER IS, (B2, 6, 7)

ENTIE, BiHAERLE LT, XA u v U HEOF R OBHAERAL, Vv
@2%%@H%E&U“%’%ﬁﬁﬁﬁﬂ%buﬁuj‘tzﬁcziﬁaﬁéiﬁ(?)4:\ R K OV FH XK TR N1 23 74
RBEINTWBE, £, 22X BITBWT, A4 vy Al Paenibacillus
larvae \Z L5 H DXL 07 AU AEMHRIZX T HH AN 2017 FIZEBINT
W5, (M 82)

WAk Tik, 2016 4F 5 HEL{E, EUGREE., KE, 7V TESE T4, K. *.
W, tHEEL G LEBWHIEEMLP AT I TWD, £, >|<l Vkon
ARORT) hY aTid, OO0 7 AU BEMIRICx T 546 3N KR I
TW5, (BRT72)

A%, NHEREME L TTIEHA STV 2N,

Al BAEFBENG. IHHOICEAT LR EEEORE IO & miEE
R O EFE N e ST,
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I Z2MICRI2HBROME

ARFEMETIX, JECFAL R — K, @i HEKL AT K PFHEL T AEHFE
B, AR — b b T AHEFEERSE %%mf&4n//®ar;%#5$&
R AL,

R B LM DWW T BRI GRS L 72,

1. EYBEER
(1) EYEER (7v k)

Ty b GREAH, 5IL/HE) ZHWEX A 0y UHIEIIFEARY A 1Y
YORAEE (X4 mv ol LT 50me/kg (AE) AREBRNEM S, BREFRY
($£5-15 L V3047, 1, 2, 4, 5, 7 LN 24 Fffi]#%) ICmiGHh o % A v >
BEZASALAFTT vEALICEVHIELE,

5 1~2 B # 12 iﬁ%f(<1%uwﬂﬁﬂﬁméﬂtﬂ (EEENEYINN
Mmooz, HEERBEBITIRD bR oT-, MEFO X A 0y U EET
e 5. 5 FEf %212 ingm1%mm>$% KT L7z, (B2, 7)

7w b GR#EAM, 6 IL/EFR) Z Wi 3H-Z A v oo 0 KGR
BRSNS FEf STz, &G 24 IR AN 7 B OHELEN, 3L OR T OBAE

P D [a] UL 2R & 3~ 7=,
&5%@%M%W\ﬁ&@ﬁﬁ@ﬁ%%ﬁ@ﬂ%%%1mﬁbko
B 524 BEH2 Tl BOHEIEMEIZ EICHEEEN (17.56~57.7%) KO #EHF (0

~55.0%) MHEIL S, RFIZ :ﬂbi (0.3~2.8%) et =7z,
JIIRTAIRE - N =0 N %%&U%W¢w5m%@ RS- T,
57 BT, BUREMEIZEIZEF (36.3~93.9%) 7 HEIRE 1L, Hik
BN uimai%)hxbaAﬁﬂ/J?$ﬁbeg (1.7~3.6%) #Eifi- =7z,
(2, 8)

# 1 Ty MIBITDH-ZA vy BRI OERS%OBIIEEEIE (%)

ek #H1H% (24h) ®hH 7T H%
HALE N 17.5~57.7 1.1~2.1
£ 0~55.0 36.3~93.9
17 0.3~2.8 1.7~3.6

F v b GRHEARBH, 6L) IZ3H-# A as U ZIEE#ME A 0> o HEgE s &
HICHERZROREG LR, &5 7 Bk £ clzimd o 6 s ME T m i S
nWhinoi, (BB 2, 8)

7 v b CGRHEAH, M, 4 18) ICHEMRZ A v &2 3 HERD&ESE (10

12



mg/kg KE/H) L7z, HtWTRED UC-Z A 1 1% 5 HEMHIR D&
H L7, EERORFPOPMBLZHEST 2 & & HIT, REKE 4 FFHE% O MR
(HFH, i e OVBR A ) P 0 B im e 2 08 U 72, R TP TE MR 1T, BT
T 0.23 mg eq/kg. BT 0.18 mg eq/kg KX OVEHL T 0.08 mg eq/kg TH -
2o #9 99% D L EHIEMERNFE P, 1% RIS HEM S vz, i AT RE 2 #E
HBHEHEDO LRI 983% Th o7z, 7 v NEF ORI AR EE Y O EE 5y
X, A4 D (10%) . A4 A (6%) WRITHXA 2Ly CROY
EReTFZXIady (4%) Tholo, Y OMMEN L0 SR, FiE
SNhotlz, (W2 7. 9)

Z v b~ (Fischer 344 &, MM 4 VC) ZH W= 4C-HX A a2 4 A
SRR O S (10 mg/kg{ZIKE/EI) R FE L, REOELZEHHERL,
&G 4 W2 O AT & OB g2 BRI U 7o, APl R & OVEEIZ LSC It kb
HSTEME 2 JE L. ldss & O e R o 313 ISP/MS 12 XV #at L7,

PEIE S - BRSO 95% B FEFIZFE D ST, %&54%%%@%
g2 B 1) B L s E M I1X 0.09 mg eq/kg TH o 7=, HHETEMHEOSEIZ LY
g2 A4 ey AROD, Y FesF A ay itttz »/Xic‘v‘/l/§/f
By AZEOZEORYNGEET H I EDRRB Iz, PO EENHY
ELTHA YD (24%) KOV E FrT A avy (11%) BFELT,
FEHOWERSELTIZ, A2 A A4 C, A4y ADt
afg, A DOEaBEIRTAATF LY RaT AIavryRnagEn
TWie, Bafgid, v7 74 NRIZBIT D77 N OIKGEARY TH
%, (R 2, 7, 10)

(2) EYEEEER (1 X)

AX (208) ZHWEAA vy U BEXOREROES (I 7525 &
N 100 mg/kg K/ H) RERNE/ S vz, BEG5BLA 1. 15 XV 29 H B IZ#
Rey (& 50, 1, 2. 3, 4, 5, 6 KON 7THef#) (C&Mm L, MiEH O X A 1
VUREERE L,

ZORER, MIEF Cmax 1T, 25 mg/kg (KHE/H & G-HETHR G 2 K% (&5
BRGE 1. 15 LTV 29 HEH TENEFH 1.4, 2.7 L 2.7 ng/mL) ([ZH 57D
IZxt L, 100 mg/kg REH/H & 58 TlX 5 2~5 FFMZ IS FREAIIZ S E (Cmax
ILENEN 2.7, 4.6 LN 3.4pg/mL) DAL, WTHOEHAE S Cnax (TR
XRETHAONT, HEEKGFHEIIAON 2o (F 2), (R 2, 7. 11)

1l X4y l16B77 Frggd 14C L,
2 xfmvrowruaT A RED 5N EZ 14C HE#H L 7=

13



£ 2 AXZBTFDHXA v EROEG%DIMTE Cnax X Y Tmax

HEE A% (H
L BAE # (R)
(mg/kg & 1 15 29
E/ El ) 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 AT AVEREE LTAX (4 8) ZHWEA A RO
B+ NG (256 me/kg RE) ARER S Ehe S 7z, B (5 0.25,
0.5, 1, 2, 3, 4 L5 Bf%%) i L7, £/, BRSO > H 2 LI
X2 OB A EZ BB ORG L, FERICREFICE D L, Mgk ORF O
PLHEEEZ AL T v A I XD HIE LT,

+ZHREAKRE TIEHRE 0.56~2 FFfH]#£ I Cnax (1.77~1.98 pg/mL) 7358
DO, HONICWE L, —FH., ARG TIEIMEFIRED ERITIZ
EAEB LN o, T, &E 5 ERBORPEINERT, + HRIBENE
BT 7.2% (4 BIOFHHE) ., BO#EETIE 2% (G ICHEIEEN A 5
= 1Bof) THhot=, (W2, 7. 11)

A X (8IL/H) #HWex Mmoo 8 ANk (W 72 vih .
1. 10 X T 100 mg/kg K&/ H) RN EM Sz, BE&EGER (FTH O#&
5. 24 FEfi1%) LKOERKEL 2 MO O A 0 v VREEZ AL T v
ALY HEE L7 (LOD:0.15 ug/mL),

ZORER, &G 2 BRI FPREO EER RS EOREINE LI
BOL (FEFEEZNZH LOD &iii~2.15, LOD Kif~2.15, 0.198~
9.5 pg/mL) 73, HEKFEEIALNT, WThoREE TS & & G ERTO
EREBEROBEE (F7 7#E) 1. LOD K XX LOD e TETF L
TWe, (B2, 7. 11)

A X (ffE 10 DB, ME 14 P8) Z Az 2 EMEMERERBRICBWL T, #A4 1
Vot koo (D75 1, 10 KO 100 mg/kg (KE/H) %, #%
KAy (148, 622 KT 723 Bl & G-E AT (i H O 5 24 FFf#) KO &
B 2 WEf%) IR XA v VREE NS AT vEAICEVRE LT,

ETNENOEEROFIZIZEIT 5 MEFTREEZE IR LT,

1 mg/kg RE/HEGRETIZ, WTNOFRRIZEHE W TS LOD (0.10 pg/mL)
AR DMEEIT R0 o7, 10 mg/kg KE/AHEGHETIL, M7 7REIZIZE A
£ LOD A4 (148 [BID 5B ATIC 1 Bl D Afqm i) T, 5 2 K% 121X LOD
A ~1.9 pg/mL TH > 72,100 mg/kg IR/ H & 58 TiX, & & 5 EATL LOD
ARi~0.43 pg/mL, &5 2 FF# 13X LOD Kiii~35 pg/mL TH - 7=, MLiFH

14




g Ay oPREIE, 723 B G% D 148 KO 622 Bl 5% K D AR VE ) 23 2

b,
# 3 AXCBTLIA v R (BY) & O0&E5%OmEPRE (ug/mL)
?&5% " RAE #5140 (18])
ng/g . 148 622 723
H) & 5 ELHT 2 %5 2h # # 5B H 5 2h 1% 5 1E Al ¥ 5 2h #
1 <LOD <LOD <LOD <LOD <LOD <LOD
! il <LOD <LOD <LOD <LOD <LOD <LOD
I3 <LOD <LOD~0.18 <LOD <LOD~0.95 <LOD <LOD~0.11
10 W | <LOD~0.11 | <LOD~1.9 <LOD <LOD~0.43 <LOD <LOD~1.5
1 <LOD 3.5~35 <LOD~0.13 0.13~5.5 <LOD 11~14
100 Mt | <LOD~0.43 0.25~23 <LOD~0.13 <LOD~27 <L.OD <LOD~14

ca: BT H OS24 B %
+ <LOD : 0.10 pg/mL

AR OB (35 8:200 & O 400 mg/kg A/ H ., 573, 727 KT 842
[l O£ # b 2 FFE & ICHIE) Tk, MyEH & A v o R, 8.0~29 pg/mL
Tholz, RBOEITLELEHICRENELS 2D EiF7e<, THEMEEI RS

Mmol-, (2, 7, 12)
(3) EYEeslER (4)

A4 (b B/ GRE, 2 BA/KTIREE) IClEABY A oy U2 RHFALICIE T
T4, 7TAO10 HEZEOEE (1,000 mg/fE%4 1 H 2 [8]) sBRSFEh S vz,
BEME SR O 1 EHORE 4 FEE®%ICHRLEZIT o 72, S5 HIF&EEA
DO 1EHOHEE 4 FFZICHZRILL, MELOMP X A v v U REZNA

T v AICEIVRE L, BB, XA 0y O&EBITTY 48 mg/kg 1K

H/HTH-o 7T,

B GERIC X2 ME LR OPRECEFEZTIALNT, 4, 7%V 10 A
G CHEBHMIETREITZENZ 0.41, 0.37 KT 0.42 pg/mL., FHJifich
BEXZENETN 176, 3.16 X1 3.17 ng/lg Th-7=, (M 2, 13)

T (RVAZ A FE, 1~3#ln, 4350) WX A oy oo A

AN (X4 a3y e LT 17.6mgkg (KE) (X5 2 ORI EE S
i,

Bl 2~48 WFfI 14 O Ik fe Ol 22 SR ER L. i K OVl o & A v o i

JEa A FT vEAIZXVRIELTE,

?ﬁﬁﬁ 1 T&i\ [ﬁl?lﬂﬁgqj Cmax 5i&5‘ 2 E#Fﬁﬁf& L:;ﬁ/ﬂ 2.1 pg/mL\ Hﬁ]‘q] Cmax &i&b
H 6 1%1212.6 nglg Th o 72, B5 24 Reffj1& O iR P E1X 4.5 pg/mL,

Jfik Ak > AUC IZMiGH o AUC Of) 75 Th o7,
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B 2 Tl MyET Chax (85 2 KEE 21T 2.3 pg/mL, i+ Cmax 13
Pr 5 24 W12 15.Tug /g Th o7, MIETEE LG 48 BFri#£121% 0.1
ng /mL AT &7e o723, MM IREIX 2.2 ug/lg Th o7, i AUC 1%
MiEFOF 16 TH-7=, (B2, 14)

MUL~7m7A4 RRTHLHZ Y A~ o0V ath~v s EFERIC
AAa T TIRMETRELY LRI IRENSL R2EARALNLD &
DHRENRDDH, (B 14)

T (R AL A F, 1~3 Hlilin, 4580) Z#HWEZ A a v UERED 1
~5 HREIfpANEEE (XA vk LT 17.6 mgkg AE) HBENE SN
Tro HeHEEE 2, 12 N 36 Refi % o ik K O Z 82 B L. i iE & OVl #
AR UREENATT vEASIZKXOVRIE LT,

BHEHBEOENZL Y MEF LR & A v VREIZEZTADNR NS
7=, (BM 2, 14)

F4 (RVAE A UFE, 165H) WX A 0y o HEOBEEG AN LN,
TS (10 mg/kg (KE) SRBRMAEM S iz, MiR% 5 0.5~24 R %I
BHRL, T XA a0 VREEZANALSFTT vEAIZEDHIELZ,

MG FIRED EH. Thaxe. TOBROPEIT, WTHUORGEREKIZBWNTH
JERLL T2, F72. AUC il #F M ?iﬁ#otﬁ T %5008 #&%
B 3REIB LU LU @il P IR EN T 2R H 7=, (B 2,
15)

A (RVAZ A Ff 48H) 22l agy v oREFIRNE S
(20 mg/kg R #E) MBRPEM SNz, 2 A 0y ORI PREL, &5 28
M URLE T REU LSRR ZO®RITFICMIETRE 2 LR -7,

BEMIERBEALY (RVAZ A UFE, 48H) #HWIEBARY A 0
OFHANES (20 mglkg KE) RN R Iz, X482 U 3ESCHICH
HHIZBIT L., &5 30 S% IS & Oy IR B I Pk Le, #tH
WIS 1 R I MEPIREZ LB | LItk OdREN iV 72, R
DN T Crax/ MLTE T Cmax 135 2.5, LERBEFOAT T Crax/ML1E T
Cmax (X 1.6 TH o7z, (B2, 16)

T4 (R ARZ A U FE, K40 Adn, 28/ 58, 18EA/XTBEE) 2 H Wiz
UC-Z A 30 3 HEMANZES (17.6 mgkg AE/H) B E S
oo WEHORKOEIZEEMANOH AR L, HREEE 4 Fij#%IC

s A MnvrpD~wrsaT A REBEOSNME 14C FE#H L 7=,
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FEIg. B, ADP. FZ 8% OfLAR & QR 2 8RB L, LSC 2 X v dEitdn,
kL O O EEEE Lz, £7-, HPLCICk W XMy ABEE%
NRAFT v AI L0 EMEE%2 . HPLC & O HPLC/ISP/MS/LSC 2 L v
BEHEEDORE R Z — v 2 Zn T RHIE LT,

SR IR B B (BCHTEME) 13, TR 25.2 mg eq/kg . B gk 47.8 mg eq/kg .
A 2.9 mg eq/kg. HERA 1.5 mg eq/kg X OVEH 77.2 mg eq/L Th - 7=,
HPLCIZ L W T L= A vy v AV EIX, g 2.6 uglg, B 6.9
%@\%WOﬁuyg&@%%OBugg@M%@§m®%ﬂ%ﬂ105145
24.1 X 61.8%) Tho7=, N, BE& OF WIZ 1T 5 84E % FHE
%%%@%ﬂ%h&M\%B&U&M%T%OtOit\ﬁm\mM&U%
RN DA FRERREEDZNE 31.0, 36.7T X T70.0%0” XA 2 AT
»H o7,

HPLC/ISP/MS/LSCIZ X D T L= KHEF D& A v A ORIERIZ S
D HEIEIX, Mg 34%. &g 20%. B 34% K OEN 22% Toh - 7=, i
EOEBICBTDZ0Mo EENRHME LT, ¥4 D, ¥fuarr C
FRAF= 2L ARRBDLNT,

BIEHTEYEDHK) 1/5 XRYIC, o x#EPICHE SNz, Eh 2 HIEHX A
2 A CEPDWRIZTATAZAL BT DB, RFPLLIETV AT =1
24y ANTEERHEDE L TRODONTE, (R 2, 17)

A4 (R RZ A RO T o —Fi4% 1) 2 HOTEIRN, AN &
VRO ICLEDX A0 U ROVEARRY A 0y O 5RERNE S iz
(& 4), REF(H5-0, 2, 4, 6, 8, 24, 26, 28, 30, 32 K N48 FF[H %)
(iR, IR OUREBRR L7, B, SRS OELITESICEmML, KD
T =TT RERE L,

x4 LEEHNTEZA 0 g ERRTE

51 R

=

1 | FE2M | F3M | FH4a4W | FEH5H | Fe BT | B 8M

BGREE | BRI | B & M FARPY | A & A % i
= T e = B O = S I e S I e - S (el - S e G B (L Y 7

Wy B Wy AV AV DAVS XA u XA XA n AV H Ao
AV AV AV v
B 6
(me/ke k%) 5 5 5 5 5 5 50 50
- & B A 5

RN K O AN G- Tld, M REEITI SIS EN e EHICE EFE 57208,
FLrF P AT 2~ 8 EEREICH 72V 1 pg/mL UL EAE R L, %5 26~32 FF[f#% %
THRHEME T, BOKEGETIE, P, RELOCILHFEERIZIEAL
R LUZhoTz, A4 v bmglkg KE/A OO G TIE., MikH & OFH
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HHREEDO EHEFALNT, RPBEIZ, WD 2 pg/mL £ Th o 7=,
ALy ONNEAEESY A 12 50 mg/kg (AE/H O OG- CIL, ffE
RN B LA o3, RPEEIZX, 2 flzfkrss
T2ug/mL KfHThH-o72, (M2, 18)

(4) EYEesiR (K

R (% 12 BH/RE) ZH WA Aoy oo 1~3 HEMHBENES (8.8
mg/kg fAE, 1 H 2 [F) BBRAEE I, KEEE 2, 4 KO 12 K%
(% 4 8) OImHLOMHEBEPTREL S FTT v EAICEVHELE, B
2R O M P IX 1.4~1.6 ng/mL, AR IREIL 2.2~6.7 pg/mL TH
Sz, BhH 12 % CH, M K O H R E L LOD LLETH - 72,
(& 2. 19)

K (6 8H) ZRW U VXA vy O EEEFREO#ES (110 mg/kg (£
) RBRAER SN, REER (B EaT, BS5 0.5, 1, 2, 3, 4, 6, 8, 12
KON 24 Wil #8) I M A2ATV, MR OF A a v UG E A 4T vEAIZ
X OHELE,

FEY O MIET Cmax 1385 0.5~2 FEEZIC A I, T OBRECHITIRE
L. #5 12 Bpf%ICFY 0.23 pg/mL L7420 #&5 24 BR#% X260
LOD Kiiii & 72~ 7=, (&8 2, 20)

TR (30 Hilm, 5 5H/ME) ZHWIEBEARY A v v O HEEIFHIRNE 5 XX
AT =T N ERWZERBEEREIE NS (¥4 r2 & LT 30 mg(Uifii)/kg &
) O v AL — =3B (ERFERE 1 EE) NEE I, BN (&5
10, 20(FFRINBE BBED A1) K TN 30 432 TN 1, 2, 3. 4. 6, 8 LN 24 I
M%) ICBRIMZITW, XA AT v Ik iR 2 Ao U BEZ2HE L
7~

BOEE T, &5 105% 00 MEPRENHER I, FHERE 1.4 K/
%12 Cmax (2.4 ng/mL) /R L72, ZO#%EAD L, H5 24 FEE#% CTiE 1/10 4
(0.052 pg/mL) ZkrZx, MFHF XA o IR ESniroi,

T, MBEFREEHE RO ZRAOKOFIRNES BT % AUC 3%
NZEH 10.4 KN 46.2 pg/mL-h T, AUC O IZ L 5K O#&% 5 OEYFH
FIRHERITH 226% B ES N, (2, 21)

K (WL fE, MR, 6 B/ 5. 1 B REE) 12U U A vy &KIZ
BB L CHEI T —T 2 AW THERHIE RS (/422 LT 50
mg/kg RE) L 72BN ERB N E i S vz, B5 10 KT 30 43 0 TNT 1,
2, 8 KN 24 R ICAHARSE O, AThE. MRbs. Wb, By, IR, B
O, R GEE ROV, KIKM, /MK, JEf, FHE. AfEZs. U o3,
RE. K. TR, G, HAEE R OCEIEERNEY) 28Rl A7
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Ty EREFREELZHE L. KNSH L OHEERIZOWTHRE LT,
Mg FREIL, &5 10 %2 6RO b, &5 1 REMZIZIEL Cnax (8.53
ng/mL) Z/R L7z, £O%, HKBA L, &5 8 KEi#£IZ1X 0.5 ug/mL T®H

STm, BE 24 FEEZBICIEBRE SR oo, FHERICITESSIZ oA L,

o AFMER. FRNE. WENER. BRSO FEESE TIL. &S5 1 % ISR & E L R

THLONRENoT0, bmWIREIIHEAF (793.75 pg/mL) TR O LTz,
(R 2, 22)

R O(EBRE, 188) ICHFEHREA A a2 2 @EEMEHE (110ppm) L7
%, UC-¥ A m i 3 HMREEE S (110ppm) L7z, #EEL R Z LT
HEEBIT, kBE 4 RIS, MR (A, PN, B, BB, /G,
M. Bifi. JELRE. GOoER. BERE K ONEILE NAEY) OUIEM %2 LSCIZ L v HIE
L7z, fREIZHO>WTIX TLC I XV 8T L7z,

#99% D HAIEEN TP IZ, 1% R PICHEM S dv 7z, Hl i AT RE 70 38 A ik
SHEME DO RIT 85% Th o 7o, KEHF OHM FIRERFRRE M O FFR 471
A D (33%) . A A (6%) KOYE FarzxIavy (8%)
T, ety 10 FMEOMENBDNFE L, Mk ReiEEx, i
WO CHIRL . B E D> T2 OREH L OVNE (ZRF 4 9.52 KT
0.25 mg eq/kg) T. FFIEL V& & TIE 0.18 mg eq/kg. = DMK T
WT LD 0.06 mg eqkg Rili CThH 7=, KON 1307 &b 4 FED
R# R sh, EEEZETLH RO E RuesrxAIavryREDH b
D—oL LTRES Nz, 2o, MEOHWREH LR Sz, (B
2, 23)

R (FEE, 35H) 2 AW/ UC-¥ A u 50 5 HERE#H S (220ppm :
% 3.2mg/kg RE/B )RR FEM S iz, &S 4 FER%I, L OFDE.
g, R, M. R RO E) K OVHA 2B L CTLSCIZ kv ot L=,
Flo, REOEIZOWTH O ATV, PR 250~ 7, JHFHs & OV gl
DWNWTIE, REY L BRE LT,

PG 4 BRIt O K FHRE P S ME 2 £ 5 ICoR Uiz, SRR TP OIS MR 1
JH B N OV ik © =il &2 o L 7,

x5 KiCkFD UC-FA v b HEIREERG % O AR b S MR

(mg eq/kg)
HE JiF ik 5 ik h A i) fif £ &
qz,igjjg&% 0.45 0.46 0.07 0.05 0.17 0.07
o 1 &

L x4 DT s NUoBE 14CHERRL -,
s x A rD~wraT A REOSNME 14C FE#H L 7=,
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g e OV b oo % 4 1> A 2 HPLC THIE L7=fE R, 2612 LOQ
(50 ngrkg) Kili TH o7z, IFED SA AT » A TliL, %%uiﬂﬁé%
FHEEE AT S 2 LR Sz, HPLC/ISP/MS/LSC (2 SIHT TR, T
i K OB i Tl BRSHEED T0%LL B3 fliH AT g T%D\%M%hﬁ%%
D123 KN T6%NX A av > ATholz, ic¥Z A D, Y Kas
AIav RNV AFo AL as A (FFEOR) DR (F

6) .

* 6 KB ITH 1UC-Z A u b HMEREER 5% OITFEL OREKRICHIT 54
A oY Ge e gictT o) (%)

R JHF i =1
VA =\ 12.3 7.6
=R ) 10.3 6.1
Pt RprFRrIavy 5.4 4.1
VAF= N E AT A 8.9 —
at 36.9 17.8

— R ET

R & M WZHEPICHEE S L, BELAORFPEPERIZENAERN 94 LT

%f%otomsﬁ iﬁ*®£%ﬁﬁ%kbf&4m//D(%%)&U
bk RaTRAIavy (44%) BNRO LT, 1U3HOEFIIIF A v
D@kz&(ﬁ&m)#z%ﬁﬁ%kbf b, A4 D (K 6%)
NMEREYE L TRDLNTE, (B2, 6. 24)

WK (MERE, 3 EH/MAR G-HE, 1 BH/RTIREE) 2 Wiz UC-Z A v dD 4 AR
i 5 (110ppm : §14 2 [BIFGEE) sBRS Fh S 7z, &G 4 FFEZIC
FFid. B, ARG M OV 2 BB L. LSC (2 X 0 & A0 #% b Ak B 3% 1 2 00 7 L
7= F72. Mgz >WTIX TLC (2 L v R =i ~7=,

P e Mo OVRS ik ob e B iE M1 0.28 mg eq/kg ATy 5 Y K OB B o e 3 7
X 0.04 mg eq/kg Kiwi T o 7=,

g icix, A FREEREEBETHX A rY U ARV E RrT A 3
//%:EEB’ 5 XX 6emENR sz, (M2, 25)

Ak OFRER T, KO oMb SN 1M e A KDY E FerT A
Ra v, WAL FTRE 7RI OF 5% Th o 7=,
%E@ﬁ%fﬁ%ht%wﬁ%%\&4myyA&wDﬁ@K7th?
AIavryNEEGITIECR Y GBS, Bo#E)» S X, HPLC X O'TLC
Iz & \m7mm%»A%ﬁ®mmﬁ%9&<k%9@@@@@%wﬁ%%
SEES A, R ATRE R RIS ED 60% & 7, £7-. 7 v a kL AR
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S5lZ,. A4 e AEOD, e FasF X Iav N 4 L EOER
i Enz, (K2, 26)

(5) EMBERR (B)

B (T a7 — M 10~12 8w, 3P ZHWIZEARRY A 72 Off
BT K D HEIRE E AL (50 mg/P) B ER S iz, &G (BG 30
250 20 8 BN 24 BERAML) BRI LT, NAFT v A2k 0 g E A
HE LT,

3% PR 1T, G 30 4 H% ~2 BERI£1C 0.1 Ri5~0.23 pg/mL D JEE T
%b%htﬁ\&asﬁﬁ%uh RSN RnoT, (BH 2, 27)

% (8 HE, 8P ITHEAME A vy 2R 0, 1. 2 KT 3 Kl
ICHREIC L0 4 EH ZZANES (50 mg/P]) BN T S -, RERR) (3%
G, &5 2, 4, 6, 8 KO 24 FffiI#2) IZERIML T, "A A7 v AT LY
Mg PR E 2 JE LT,

MFH I, &5 2 FFEZICIEIRO oz, &hE 24 FFEZ IR S
72572, Cmax ! ﬂﬁ%z}aj‘yffﬂ#ﬁfﬁa:& bivie, (B2, 28)

W (TweAT7— M, 5~THE, 6 PI/H) ITIREOELHHEL THRINT X
5E9 FiiEITWV, HABY A o OBRRBIFHEANEE (25 T 100 mg/kg
RE) K OVHEERE O # 5 (25, 100 & Y 250 mg/kg (R E) B 2 FEhe S iz,
PR OVEE 2 R RFH) (JR @ 52, 4, 6, 8, 24, 48 kN 72 ffil#4, #& : &5
8., 24, 48 KN T2 MFfE]#%) ICBRBML T, "M AT vEeA 2LV E A a2 B
FEAEHE L,

ZAa Y AFXRECERICHE SN, ZOREITIHEKFHN T -7, R
PP IR G 2~4 FEfE#E , AR EITIER G SKH#% TR E . T D%
BRI LTz, JRE IR ~ORENEIIFHARNE L T 1.6~43%, 0
BET6~T6%ThHo71=, (B 2, 29)

(6 PN/ R/ G RE. 4 PI/XHPREE) Z AWz UC-Z A oo 3 H K
5 (528ppm) RN FEN ST, &EEEE 0 (6 )., 2, 5 KWV T Hi%
(2. PN, BN, AP, RFE/ENT. RERERRN K OVEH 2 BREL 7, ey

H#&BEEEE & HEREL L 72, BREGUEHZ LSC 12 £ 0 Fd i % 1l &
L. HPLC Z W CR#tmEHmE L=,

FHHR O SE YR TR O oy Am ix . BFg. B, R RE/RRE. MERERERL .
R ONELZ & < o T A OV ik D fHL ik i BE 1T e &8 5- 5 H %12 0.1 pg eq/g
KA T Lz, A, REMEN R OCIEERM TIX, WTiholRRizisn
TH 0.1 pg eq/g Kiii TH - 7=,

Pt v O SEX RIS 1L, Bef&BE 5 0 Hi2 D 797 pg eqlg b ik
5.5 H#IZIX 14 pgeq/g IZIR T L7z, &5 7 B % O BUNTENE O PEi =1
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RIETHHEGED 69% (RERBITREIERZ KD 5B ETIE RV, ) T
»HoT,

FFigRof#Eme LT, 42> D OH) LC-ESUMS/MS 12 XY [FiE
SNTER, ERIFTERPoT, ENREOCIHEMUEMELROON, 11
VA LHEEINTEN, LOQ K ThH o7z,

B OO W T, RN IFEEITE S DR E SRR -
77

PRt o FERFFWE L TEA L ARDRZ A asr DBRAD LI,
WEAHYICTIL20-P FaFzxIayv k% asr BREENT, (&
M2, 30)

FEONS (AL 7R, 27 @ln, 4 P/ EAR G, 3 Pt iREE) & H
Wiz UC-Z A m v r® 3 HMMKES (529ppm) BN EME S vz, &k
B 06 Kefil), 2, 5 KON 7 HERID, JFlE. W, A, BE/REN K ORE e
FEMiZ BB L7z, & 58P RO 5%, SHEBREimes L& T oETo
M mE IR, Jelmix 5 BBMERBENOHE BRI 72, BEEEHT
LSC 2 £ 0 BoiE M2 Il E L7,

R oD SRR B IE PE O S AR X, B e, AL RN . MR AR
PioNEIZE <, IR CliEm&i s 7 BRI, B CIER&E L 2 B % ICHER
FEEAN 0.1 pg eqlg RiIZIE T L7z, Hﬁjl"ﬂ B2 J 17 B Je OV e B C i
WT DO AIZEWTS 0.1ugeq/g Rili CThHh o7z, EEE 2 HE E T
P B OMEE N B B O - K8 5% 81X LOD K (21 F4 9 XY 7 pg eq/kg)
Lol

FFlg o R 1E LC-ESUMS/MS 2 XV RIE ST, ATIEIC & E D%
BRRBOONTZ 2F TIIEERBFHE L THEA BT ABRBRD LN, ITlE
FER R MR E CTh o 7o O R L VBRI SR E DR NRO bz 1 4

TlE, 12 AKOD @ﬁfﬁ>rﬂﬂéh7‘_o

Pe ) O X FTE PR IR, RS-0 A% D 358~937 ngeq/g 7 H i
1’&&55 H# 21X 11 pg eq/g f&T L7me m#&E51% 7 B OBEHTEED e

FIIHKETHLEGED 66% (KRBRIL, BEIEZRD 2 B E TIER
W, ) Thot-,

Pt o TER#M E L TE A v DARD B, MER#HDICIT
AL AROZ Aoy DO a@ig iz,

PIIXOR S M O &2 50 Bl L Coolr L7z, &5 0 B % Ok E sk
2/16 #1T 1.6 N 1.7 ug eqlg L@mn-o7=mn, 0 @ 14/16 #ITix 0.113~
0.245 ug eqlg ThH o7z, &G 0 B #% O EE RS 0.362 ug eq/g T
Holz, INELOCINADO LY miEEIL, ZE&EE5 0 k1 BE, 210
Bl T & # S 0 HRRICRO b, &&ES 6 A% E Tlcix LOD
(0.02 pg eq/g) Riii & 72> 7=,

IO P IT, LC-ESUMS/MS IZ XV RIE STz, @MREOEENRD L
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N2 TIEEERBDE L THXA R ARBOLNTE, MERHHDE L
TN-IUAFAL AT A, A4y D N-UAF -V X Aoy
VARROTVAFAEA BT ARBDLNTE, RIBEOKRENRD L
EZDODMDOINNG T Z A v idmbanienoi, (2, 31)

W (7oA 77—, MHES 3 PR 2T H Ao b HFESK
B 5 (500ppm : #J 105 mg/kg KE/H) RERNEE I NT7Z, BEERS 0,
12, 24 &N 48 WFfE 2 AL (BN, TP, BB OB SSMERT) oo &2 A
oy UEREIZOWTH AT, BEL 723 EHT HPLC/MS/MS (4 fk o
LOQ : 50 ug’kg) #HWTHx A vy A%EHIELRE,

JFlge. BN, AR OV EMEIC BT 2T &5 E% (0 RF#)
® 100 pglkg 75 &5 12 KO 24 e %1213 5 pg/kg (LOD) X% LOD
R IIK T L7z, (& 6)

2. KBHRER
(1) ZBHER ()
@ M EE

T (RHERR, MERE. 6 SH/RE) A A nT U 14 HIEROESE (2
g/BE/H; X A a3y b LTHK 22 mg/kg RE, (RHFLIEALT 1 H 2 FI#
BY L7, mE#E 0 (6F:#). 5. 10 XN 15 H#E MR (. IR, AT
g K OV i) R AR RE IR &2 HPLC \Z X v HlE L 7=,

FHRE O H) PRI X, &S 6 B % TiX. . BB, FFiEKE O
HhgCTE N4 0.12, 0.30, 2.21 1N 2.46 pglg TH o720, x#&kE5 5 H
Bizix, g 2 1 (0.07 %OV 0.11 pgl/g) K OVBED 141 (0.06 pg/g) 12
BHEDPBOONDLOATH T2, EES 5 HEZEOMOME TIX., 252
LOQ (0.05pg/g) XiX LOD (0.02 pg/g) KRii TdH -7-, &&EE 10 HELL
BEld, &G 10 B O TN 1 6k &5 15 HEOMA 1 4T LOQ
KIEOFREPBOONTZOHAT, MIZETLOD Kiis o772 (£ 7)., (&
M2, 32)

#z 7T FHRICBITDHDEAEIA T2 14 BB O # 51% O Y0 ik ok 5 e
= (uglg)

AL 0(6 HEfH) %ﬁf&ﬁ% o (1E(I)) 15

5 P 0.12 <LOD <1.OD ffé)éf’l‘jg

fE 0.30 ff@f&é%; <LOD <LOD
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S ik 2.46 <LO(?E)56/6)\ <LOD <LOD
- R EIIARAALICIR . TR E
- LOQ : 0.05 ugl/g « LOD : 0.02 pg/g

- n=6 (WA

T (MR, 1% 10 B OoRm, MERE. 3~4 SA/ME) Sl aRZ A ny &
14 A A&ESE (2 g/fE/A, A1 b LT 22.2~27.8 mg/kg (K&, 14
AFICIEBALT1IH 2R&S) L TEERBRAEE SN, &S 018
FLAW), 1. 38, 5. 7. 9 TN 12 HZ O (UIFlE. BEEXOHA) H7%EH
BEZASAFTT vEAI2L0HIE LT,

ATy OEREIE, REES0LRD 1 HRIZIIEMBZIZBOW TR LN
=R, B, BigRE O TIE, s E &5 3, 5 X TN12 H#%I1Z LOD

(0.1 pglg) Riiseo7- (& 8) . (=MW 2, 33)

#* 8 FHICBITHHEAIEZ A vy 14 AR O #5% 0 EH /0 ik e s
(nglg)

. k%N (H)
% -
0 1 3 5 7 9 12
B | 3.47 3.0 0.63 <L.OD <L.OD <L.OD <L.OD
" <LOD(2/3)., LOD(1/3). <LLOD(2/3).
Rflg | 7.58 | 5.47 1.57 0.2 02 0.4 o1 <L.LOD
| 0.23 | 0.17 | <LOD <LLOD <L.LOD

- R EIIRALICR T TR E
- LOD : 0.1 pgl/g - n=3~4 - OWIEHIK

T4 (RHERR, WMEMES SHE/EE) WX Ay o 5 AN E
5 (0 OV 10 mg/kg (RE) BB E S, REHRE 06 KEf%), 3.7
14, 21 El?ééé:\ AL HERG. FRE. B Mg A OV S S AL o0 45 Lk 2 BRER L |
HPLC (2 L 9 5 #r L7z,

Hﬂﬁm“&@ﬂb?ﬂ B L VFHEREE, E&E5 0 % TIE, 1.96 X1 0.47
ug/lg TH oD, &G 3 HEIZ i017&0\028pglg ICETREL, £
FULLRE I LOQ (0.05 pglg) R & e o7z, R OEE L, &&ELH 0 Bi%
oI CFEY 0.23 pglg) &

BEEE 0 BZRTIE., WToOME»P O L EEARERIA B U RHRHE
NI, ZOBELHICHE L., k&L 21 BBITITES A 2 R,
LOD (0.02 uglg) Kifi& o7z, m&HEE 21 BEOEHNMBAOKE T,
[\ $e 53402 Crk, 5 314 LOQ (0.05 pglg) Aiis. 1 1A% 0.18 ug/lg TH - 7=,

(P 2, 34)
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T4 (3 HE/MEA., BHA/XIRRE) WX Ay O 5 H MR N&
5 (89mgkgAE4A 1 H 2 &5 BN £ Sz, &K&EE 0. 7. 10,
14, 21, 28, 35, 42 KN 49 HZIT, IFlE. BlE & O fc k& 5- 0 355 75
WIZB T A2ERBREEZANALTT vEASIZEKVBEIE LT,

KRR C BT DL, IR CITRKEKS 21 HEIC, B TIIR&KEE
35 HZIZ, A& 5L A ClImE®& G 42 H1%IZ LOD (0.2 pg/g) Al
Ligol-, (M2, 35)

T4 (S HA/MF A, 4 HH/THREE) WA n v oD 5 BB ANE
5 (17.8 mg/kg (A E/H) RBRAAFM S iz, AP, BRI & O #& B 5- 580 75
ROBREIREEZ SRS FT vEAICEVHEL T,

RS 21 BZIC, FFIRE OVBIRICI T 27813 0.2 pnglg R & 720 |
EFH AL AR A Tl i il 5 35 H£12 0.2 nglg Rii& e »7=, (M 2, 36)

WHA (RIVARZ A FE, 45AKR) ZHWZ A vy O 4 3R
WNE G (10 mg/kg (KFE/H) R FEM S iz, R&ES 7. 14, 21, 28,
35 LN 42 Azl & L, AT, Bk, A, #bs. MERERER K OVE ST AL
A EERIL, HPLCIC XV Z M v v U EREBEZE LT,

BAAME OB IR E AR 9ITR LT,

g, REREAR L L OV A Tl f&ofé& 5 7 H#1Z LOD (0.03~0.41 ng/g)
K& p oz, BIETIEZ, &E&E 21 B#IC, LEK OVES ARG A TIE,
&P E 28 A#12 LOD (0.03~0.41 ng/g) Rii& -7z, (M2, 37)

# 9 WIFICBFDEIXA 0T 4 HERREWNE G %O LR T 7% R
(ngl/g)

5% (B)
7 14 21 28 35 42

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

JH Mk <LLOD <LLOD <LLOD <LLOD <L.OD <LLOD

1 N R <LOD <LOD <LOD <LOD <LOD <LOD
Wi

i <LOD <LOD <LOD <LOD <LOD <LOD

TE SR A5 1,621 205 30.4 <LOD <LOD <LOD
7

A 25.1 0.35 1.02 <LOD <LOD <LOD

LOD : &fi& —0.05 ng/g. AFlgk—0.08 ng/g. &N —0.06 ng/g. A —0.41 ng/g. FHFE—
0.03 ng/g
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@ EtiEE

QRGOS (RNVAZ A U (B E) KO 7 vy —f (T &).,
% 6H) AHWEY VBB A D 17 HRIREERE (200 mg/F8/H) Bk
WEM STz, BGHEF» L RGHET (BG5BT H ., #5845 04 ).,
1, 2, 38, 4, 5, TKRO17TH®Z) OHHFDOX A v U RES HPLC Z H W
THE L (LOQ : 0.05 uglg) .

ZORER, WTROME, WTNORFRIZBWTHERARERERITRED
biveholz, (B2, 38)

WHA (RVAZ A FE, 6 BH/KRGH., 28/KBE) 2HWcs M mv
WO 3 AMHANELSL (10 mg/kg (KE/A ., BOHEILLE L) BRI FEh
ENnfz, 1 H 2EHEALL, BEMLOREES 5 B E TCORBEALRFOALIT
R R % HPLC 2 H W CHIE L 7=,

FLb R IT, Bk E 3 B (&&EG® 7THEEELER) £TROLN
ey, BG4 Btk (K& 5% 8 I H AR LI 26]28 LOD (0.02
uglg) Rt p-7=, (B2, 39)

WL (4 SE/BE5RE, 1 BE/XHIREE) 2 WX A v iEo 3 HEGA
W5 (10 mg/kg IRE/H) REBEAFEM SNz, 1 BIZ2FE#HEALL, &5F1i0
Ot 60 Rl CORHELRFOA N TERBRELA A AT vEA %
HAWTHIE L=,

FLrF AR, BKEE 0 BRI 121E 1.0~2.5 pg/mL OEE THRO L
TENEGHRICHE L, &5 48 #1213 26028 LOD (0.05 pg/mL) Rl & 72
olz, (BH 2, 40)

(2) ZBHER (K
TR (ZSHERE, £ 8 i, MEMES 3 5A/ME) ZH W2 U fs A v 28
R &G (X A o b LT 220ppm) BN FE i Sz, &E&ES5 006
R, 2 ROV 4 B2 oMMk (A, K. TN, IFB R OVB i) 7% B8 i
% HPLC Z AW CHllE L7z (LOD : 0.02 pg/g) .
ZORER., WTNORESIZBWTHLEH T A 1y EEiE LOD KT
bolo, (B2, 41)

R (2 BH/ G- &S ZHWE) v BA A a v U ORERE (4
& LT 100, 500 & TF 1,000ppm : &5 HMAH) BB ER I Nz, &5E
% & N 48 REfE1#% (100ppm & G- HEIIH G- %Z O ) ([T R, O, B
g, . R VR E) FERRREEZ AT T vEAICEIVRELE, &
#H %k o LOD X, 0.218~0.350 pug/g TH - 7=,

1,000ppm #% 5-Ff TII 5B % O T T 0.551 & Y 0.564 uglg O 7L 5 7
bR, &5 48 WHZBIITIHRE TR ARER IR D N2 o T2,
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1,000ppm EEHEDOZ DM O ClIHkGEZ CLERB IR O N o T,
(W2, 42)

K (ASHERE, A 8 MM, MEMES 3 BH/ME) ZHWIIBEABY A2 D 10
ARG (XA m b LT 228ppm) iR £ S iz, m&#E5 06
Reff). 2 ROV HIZ MMk (A, K. BN, IFHB R OVBNig) 7k &8 i
% HPLC 2 X v JJ5® L7~ (LOD : 0.02 ngl/g) .

RS 0 B OB 11T 0.021 pglg DIREN B LNT-DIHR T, ZDih
12628 LOD Riii TH 7=, (B 2, 43)

TR () 8 W, MEMES 20 5H) 2 WX A v oD 5 BB A NK
5. (10 mg/kg IRHE/H) BN FEE Iz,

RA&BEE 0, 8, ThWN14 HZRIC, M. K&, IENH. I, &R OV 4
EAEAR N 2B L. HPLC I X 0 BB E 2 HIE LT,

RA&EE 0 BZICBWT, ML LoQ (0.05 pg/g) XX LOQ it
Tholz, TDOH%, HBHEIZAHEIZHEL, &KS5 3 HRICITRKEEEGDE
BN 2 B < &2 TO oM T LOQ (0.05 pg/g) Kiik o7, &S5 7
H %2 IE, S %2 & o2 T O T LOD (0.02 pg/g) Aiii £ TR T L7=,
(B 2, 44)

WK (3 BE/ME S, SHESGHIREE) ZHWizZ A as o iEiko 3 HRERNES
(17.6 mg/kg (KE/H) RN ER SNz, &EKS5 0, 2, 4, 6, 8, 10 &
O 12 H#IC, IEMG. B, N, A O EEMEM 28 L, N4 47T >
t%ki@&%m//%%%ﬁ%mibto

24 a v U ERIE, REERS 0 BRIITESEM TR bR, REKRS
4 B LA LOD K& 72 o7-, (S 2, 45)

(3) HBEHE (B)
® #HBH%EE

B (TaAT— MRS 3P ZHWEY VB A a0 T HMERE
BhH (A4 a2 & LT 962ppm) BN E Sz, REEE 0 (6 FEfH),
2, 5 KON 10 A&ICHAE (. . BRI, IFIBRA OV IR) TR IR E 4
HPLC 2 X v il L7~ (LOQ : 0.05 ug/g. LOD : 0.02 ug/g) .

RS 0 B%OEE 14T LOQ RiEDEENRHINT-OHRT, D
X 22 LOD K CTh o7z, &L 5 B E TOMBEN O REES 10
H#%OREOSHITITh -T2, (B 2, 46)

(T AT — MERESS 3PI/EE) ZHWIBARRY A v 0 8 HREUK
Beh (#A4mv b LT 416ppm) AR FEN Sz, RE&EERS 006 KEfH).
1, 5 KO 10 HEgCHAL (. BE. MENT. APl OV i) ok L z
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HPLC (2 X v il L7z (LOQ : 0.05 ug/g. LOD : 0.02 ugl/g).

B AEHEEE 0 H 1% OFFNE 1] T 0.083ppm DFEE A HH Sh ., BT LOQ
K OEENRE ST, £, &EKES5 1 BROKRE 1 41T LOQ KD
RN SN ZUAT, 26178 LOD RiiTh o7z, &S5 5 A% £ T
DFERN S EFEL 10 B ORI OSIZITbRhoT-, (B2, 47)

Ww(TaA 77—, 128, 2P/E) ZHWEBEARE A2 >0 7 HEK
AK#EH (1,300ppm - ¥ A 2 & LT 124~132 mg/2M/H) 3B A Fhi
Stz m&#E 0 (BEH5HE%), 24, 48, 72, 96 KT 168 KEff %10, FHAk

(IFhee, B g, g, 5. BB, KELOHR) PEBEELZAAAFT vtk
AW XV HIE L, £#ko LOD %, 0.112~0.360 pug/g TH - 7=,

ARG E% (0 FEE%) O (0.432 pglg) LK OWFH#& (1.03 pglg) 24
AT OERENRD LT, kL 24 KRZUBERIIHRE I 2o
2o TOMOMRBIZNT NOFSRIZEWNTH LOD RiiTh o7z, (B 2,
48)

@ EINHEE

PEUNFE (25~35 WEs, 24 ) ZHWZU oA A a0 5 HIEIREEE
H(ZA4nm b L T800ppm) £ S -, BERINLEKEE 5 H
%ETEH 10 [HOIZMIELIZEHRILL ., HPLC (2 X 0 HINH OEREIRE %
HE L7 (LOQ : 50.15 ng/g. LOD : 12.5 ngl/g) .

WRAEER 10127 LT,

BEBM 5 HD 1HINS 74.93 ng/lg DERERBE SN0, Thllsho4
BlITLOQ RiiTH -7, (M2, 49)

# 10 FEIBICBITA Y VX A v b AMERI#H G T I 5% O EIim
R EIEE (ngl/g)

BeHMRE (R) BehH% (H)
B 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 (<LNOD (<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 KR LHITILOD ® 1/2 &L L THE

PEONES (m— N7 A 7 Rb oy FMFRE, 17 Pl/ERGHE. 3 PI/xHREE) %
HWicitiam@gs A vy oo 3 HRSOKELS(Z A r & LT 500ppm @ 72.2
~75.7T mg/kg IKE/H) BN FE I T, G5B ORE®RG 14 B
EFTHEA 12 HOIRE EERICERIRL ., HPLC (2 X 9 BINF O E IR E % H
EL7- (LOQ : 50 ng/g. LOD : 10 ng/g) .
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e 5B b 24 FE[E 2 0 2/12 61, % 5-BA 4G 48 REfEI#4 @ 2/12 i} OV 5-BR 46
72 BEf % D 3/12 HC LOQ UL LR RNRD biviz, T LIBRITREKRYS 4
H#%IZ LOQE & 72 o7 212 Bl & Fr& 2128 LOQ KL 72, ZDIlZE A
ENLOD KT o7, (W 2. 50)

B (AT T, T~18 0 Alm, 8 PI/HE) ZH WA A v D
5 0 I AK#EE (500 J O 1,000ppm) FRBRAS FEHE S Auiz=, 800 o> 5% 5 e i
ENAFTT vEAIZEDHEL T,

FREIIINE DO T RIPA L0 EHMERED 6 vz,

IR O X, 1,000ppm 58 THR&R S 1 HZICKEE (0.37 pg/g)
I L7=BIKT L, ik E 4 BRI 0.08 ng/g, ficf&# 5 5 A #1213 LOD
Kii & eoTe, (B2, 51)

FEOREE (22 ) ZH W2 A ay ®HO 5 AMAKES (Ao
& LT 500ppm : 87~97 mg/kg IKE/H) RBRMAE iz, J% 4 B EH
L. HPLCIZ kv ¥ 14 vv v AxHIELT,

BN X A v ARET, RBRWIM 28 C T LOQ A& (50 ng/kg)
T%Oko@ﬁéht?%DVVA@Eﬁﬁrilﬂp%gf ¢ 5B 4k
2 HEDINTAHA LN, BERMG 6 BZIIT2FN LOQ Rif & 72 - 7=,
(i 6)

(8ET—42)

FEONSE (L0 PURE) Z Wl AR X A 0 D 7 BBk 5 (1,300ppm) |
Bl T 5 (IS 256 mg/kg (R E) K OHRIFERE O &S (28N
Pe 50 100 mg/kg RE) RBRAEM I 7z, K& 5% 24 R E I8N (4
@A) L. BWINHERBEELZ A AT v ALV HlELZ (LOD : 0.141
nglg) o

B GRREICIIT DR R MNP AREIREZ R 11 1T LT,

OKE GRECIX, BIHaRRIL & 5546 4 BIZEfE (0.712 pglg) R L.
&5%%65*LOD@’ﬁ?b A& BES 1 BHig ok mE (0.804 ng/g) &
oo th, mEEE 5 HZIZIX LOD K & 72 - 7=,

BTEEGHTIEH, &5 2 BRICK&E (0.282ng/g) /R L7ctk, &5 6 H
%X LOD i & 72 o 7=,

sR R 0GR, &S 2 BRRICHR&E (4.794 pgl/g) #R LIk, &
56 H#%ICIZLOD & 2o 7=, (B 2. 52)
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F 11 FEINBICB T HEAEEY A 0 UHOKE S TG SOTRE R 0 &5
(ZHNEG) ORGP XERGEHEOBINTIRERE (ug/g)

B h 5B ERH (H)
iy 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
N LOD | 0.28 | LOD | 0.24 | 0.15 | LOD | LOD
2 7 5
ZHWN* | LOD | 4.79 | 0.35 | 0.24 | 0.52 | LOD | LOD
4 3 0 2

- *1: &5 5-1,300ppm 7 HREI#& 5

- %9 B 5 8-25mg/kg A E HE& 5

- %3 5 8-100 mg/kg K E H[A &5

*n=10

(4) REHR (tES)

- *4: LOD ; 0.141ppm

Lt (== 7 A5, MRS 5 PR 2 il amis A v 0 8 HIH

oKkFEE (XA mv & LT 500ppm) RBRAEM Sz, &E&EE 006 I
f). 1. 5 X010 HZICHEER (A, B, TR, B OVE ) ok &
J£ % HPLC {2 X v #ll€ L7z (LOQ : 0.05 pg/g. LOD : 0.02 ng/g),

RAERG 0 BROB A OEETZENZEI 0.0639 & 0.0641 nglg D%
DRH SN, 26T L0Q RiiTh 7=, £/o, m&ES 1 A%
DOEFIN LOD KifiCho7=, (ZH 2, 53)

+tm S (Broad Breasted Bronze &, 6 7> H v, 3 PI/EE) ZHW Tl AR
ZAwayrO T HBESOKES (1,300ppm) KBRS EiE S iz, &S 0 (&
HHE%) ., 24, 48, 72 K1Y 96 REM & SRR (B, M. BRI, BF s, /Ol
mEEOA) FERBIREEZ AL AT v IV HE L, &Moo LOD
1% 0.154~0.360 pglg T -7~

ARG E% (0 FFIR) 12, . B R OB HLE TS TE 358 0 b
oo G TG 96 FFi#: £ TEMNRPLEIEEN R EH S =0, KKk
OEM CTldme i b 24 W& IR S e o 7o, O D & 13 A #&
EHEZ PRI BRHE IR o7, (R 2, 54)
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(5) BBHER (T54#20)

HOEE (WHEADIXE, 4 B%HE6TRE) I8, WMABE A n Y 2 RED B
5 3 EEAfiRE (XA 1 & LT 200 Xit 1,000 mg/20 g IRAEW Ky HoHE &
DOIRA). 1 B/HEZ A v LTHE 600 XX 3,000 mg) L7z, SRFEE
(surplus honey) 8} (N¥% (brood honey) 9% H#&# 5% 1. 2 KO 3 #H#%
W, Fo. REEIIERS 2 £ 3 HEEBORICLERL, XM AT vEAIZXo
THEA R URBELZRE L (LOQ RH) . 72k, &K 2HA TS 3
A B4 WCFEm L,

MR AE 121 LT,

REE N ORE L LIS, REMICEEREIELD Lz, (B3R 72, 73)

£ 12 HOIEBICB T AR Ay 3 BIEAEGHZOIILAOFHKE
EE (ug/g)

) o3 5 BB B 1
W (mg/20 g 12 24) e 5.1 Bk H1% B % (H)
i [t a 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
- - BRERET

ca: x5 2EE & 3E AR

HOEH (FEAH], 58RE0/FE) I, A ny v WMANZEAERS (X148
& LT 200 XX 400 mg/kg IREW WD HE & DIRE)2) Lz, BE5MEER
WZHEIBLT1I2HARIZ, EbH 28 ML, LCMSIZE->oTH A v AL
B. CXUODEBEZHELE (LOD: 1o A, CKUD 2nglg, ¥4 R
v B3nglg), B, RERIIHEENORIZEREL -,

6 ZoXHb0 1HEAHN, B 1EHE=1RFT, Lok ELHEET LM S8, ik,

BIENS 5,

TORRBR TITEREY 72 0 B & 1T H 4 4,000 B & F T,

8 WEIXHLENWDLEMO LICENTA (k) KRSz bho, EREHOIES
HOoL L TREIND,

O LEXBLRE O ERNEFENDLIFH (BRFE) OixbHo,

10 2/ 74 TiX. Tbeehive] LRI N TWVWD, BEETZV OB DX HHUTAH,

11 &M 75 TlX. [tylosin technical product] tft# SN THBY, A1z A B, C
FODEEZEALTHD (FIEARH) .

2 x4y L TORREREHBIEND,

B AOFXLOEREIARAHTH D,
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HEREAEER 1SR LT,
IbHOSHFEA T U DRBBED YL, XA4m v AN 80%LL EEHDT
W=, 4 a3 B, CEAOD OFFHIZ. £ 15%Th-o7=, (=M 72, 74)

K 13 HOFTHBICBT L4 A4 0y RAPAAKGHZROITEHDOTIRERE

(ng/g)
B 5 OB - VO RIS - ¥ 5
gﬁ% H i A B C D wat
1 1,230 90 <LOD 110 1,430
2 1,030 100 <LOD 110 1,240
200 3 600 70 <LOD 20 690
4 870 1602 <LOD 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 <LOD 10 580
4 2,110 330 20 90 2,550
5 5,730 700 80 210 6,720
0 1~5 <LOD <LOD <LOD <LOD <LOD

-LOD: # A4 A, CAU'D 2nglg., #14 v B3nglg
ca: T2 KON T74 TiX M16] LRI TWDEN, BREFOEENDS [160) & HHr
L7,

HOEE (AW, 49/ I, HARAX A 2RO 280 OFE
TEE Lz, =D HOGETIE, Mo 20 g IZIEAEE Y A 72> (0 XX 300
mg) ZRETHAHEELG L, ~>HOFETIX, RALER 100 g ICEAEE X A
3y (300, 900 X i 1,500 mg) #{EE CIREEHKRE L7,

BH1L, KOREMOKTH (9A) 17 HHEEMRE T3 EERL7-, BED
HOBERMGOK 1% (7 AGKEE 294 H1%)) 12X bHHEOZHRILL,
LC-MS/MS ik > CiEbiroFoF Ay A K B OBREZHE LT
(PQL : 5 ng/g) .

FERER 141 LTz, ok, AHMERESICEI2E AR A 22 300 mg
BHBIZOWTIEL, REIELTRELLIC, A4 nT AKOBITREIN
Mmololod, R 14 IZIEEE L o7, (M 72, 75)

4 Lol bR 23K 30,000 PEDMEREA AT,
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#F 14 BOIEHLICBITAHEAEREA Y 3 AEEHZDOITLOTEEEE

(ngl/g)
BHEE |13 B A - FA 0L RE
g5 (mg) D FEEH W 1 A B
1 179 150
2 46 31
AN l"_‘._'
AR 3 32 32
" . 4 <PQL <PQL
s
¥y 1 b 300 . 114 97
N 2 62 44
R 3 11 10
4 <PQL <PQL
1 29 33
2 64 48
AN |'7~'_’
R 3 <PQL | <PQL
4 <PQL <PQL
900 1 19 29
i 2 80 60
R 3 16 13
‘ 4 28 24
FE
KRHAAER 1 <PQL <PQL
o 2 <PQL <PQL
3
R 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) BBHER (TB5#20)

HOEXEL (FEARB, 56 148 ([CHEAMAY A v 2R LIEHHEL 1
FEEET3m&EE (XA LT 200 mg/HFE/A, 1E/GE) Lz, &
e 1 EM%ICHE L ZHRE (RIEFICBEICHRENRE S L TW S S
I, G FEICIEE o2 L, 20 1 EBZICHE TEeE BRI,
FIZZ0 1 HMBICIEILASDERR L, RILEIELADICB T 52 A
2y ARNEArY Yy BOREZ LC-MS/MS (I X0 JlE L7,

R AEE 15ITRLT,

BWBIZBUTARFEO X A 1 VEETILOQ (0.02 mg/kg) A~
5.34 mglkg THo7=, (HM81)

1B FRBFO LIRS CHDIEBICHTERITOEDLZODOHE

16 e O A AR B SIS ER T 213 b Ao

T A4 ad AR ALy BaFAasy AICHiE (MEFEH1.19 LE-b0D
A FHE
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#£ 15 BOITHICBITABEAREA A asy SHEEAHRGEZDOIZILHROFTO X A
2y roEE (mg/kg)

E 337 IR D AR 3K BECERE A0 U PEE
(J7P5) (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 <LOQ (4)
I 2 A B <LOQ(1)~1.15

- BWIEIGA~EIX8EHE, BIEGF~TIX40% 8t
- LOQ : 0.02 mg/kg
- O IERE 2K

(7)) BEBHER (T5#20)

HOREDL (FHFEADIX MR, B%E2 11,000~15,000 VC/8RE, xTHEAE : 11
BE. R RBE . 4 8CBE, FHEECEE  SHERE) XA v YU EARE S 310, B8
NG L g 1 EBZICHEZRE L CL RIS S L R R
BIRBICHBESNIZBREN VERYFTOZX Mo A KO B OBEE% LC-
MS/MS (LOQ : 0.02 mg/kg) Z=HWTHIE L=,

wHBEIL 40,000 Lok 58 (BRM 1 S0, #A4mrv & LT 200
mg(F1)/20 g IREW K HE & OIRA). 1[EI6E) % FREEREL S Fl L
R0 (FRAE1EYZY, Ao b LT 45~70 mg(F1l)/20 g I &9 Ky
WhE L ORE), 1EE) 2% 5 L, #HERE 3~6 BHEZICRFEE (FnTh
0. 1., 2, 3&%E) &ML, WERE L Lz, £/, BRESTHHERERLN1
TR, BT R BRI IS BB L, JERELE LTz,

MRAEE 16 1TR LT,

HEHRABICBID2RFETOX A 0 v U BENT, W TNORIERSICBWTYH
TR RBRETH-o -, RHEBICBUIIRFEOX A 0 v U BEIT, fk
FERE% M (2F%E) TLOQ R E o7z, REEIIEL U TR L &4 K
THIET, REE, BELOERCTILL, M U RETED L, (B
fH 82, 83)

18 L FWeNEEIIL . IR A2 INAET 222X bD/EETHH

19 BN ASNHAEOREIELMEE LT, BESGOEIHICH D 5WMBENE5WT 5
v

20 SRHERRE D By HE B = 20g X k&%, 40,000

2l A AR A R Y BEAA R AICHE (EHEK 119 LoD
A FHE
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#£ 16 AOEXbiIcBFs2% /M vy A EY 3 BIBMKEGEHZDODX A vl
PR (ug/g) (1R 82)

o FBHER B 1
ol (mg (1 i)/20 g i A 51% - R ER E 1L 4K
N ) S ‘0 o 6
’ (0 F%#) (1 F%E) (2 FE) (3 F%#)
0
(kT B n=1) <LOQ <LOQ <LOQ <L0Q
5 200 0.52+ 0.47+ 0.15=* 0.02+
® (% F B, n=4)a 1.15 1.88 1.26 2.68
45~170 0.15+ 0.09+ . ]
(F# e, n=3) 1.87 1.93 <LoQ <LOQ
0 _ _ _
(e BERE, n=1) <LoQ
2 200 — 2.11+ — —
(¥ JA#E, n=4) 1.35
45~170 — 0.20=* — —
GHEERE, n=3) 1.39
0 Gt FRAE) — — — <L0Q
e 200 — — — 1.43+
ﬁ‘}m (% A #E, n=4) 3.49
45~170 — — — 0.85+
AR, n=3) 1.23
Ml TEYEESD - LOQ : 0.02 pglg - — : EREET

ca TEHFITEHRERIRAROLLOERMTE R -7 (n=4—3 « BHFED)
*b:n=2 ()
e BB R RS B IS BRI

HOXE (FHEADITH MR, i 8,000~10,000 VT/HERE, *HFRAE : 1 %
BE. WRE © SRR, FREERE - 40 XA v v U EARRE S 3E, BRA A~
BARG L, &S 1 EMRZRICHBLZREL T, RE%E, BEKOERT O
A AR BOEE%Z LC-MS/MS (LOQ : 0.02 pg/g) %MW THIE L
7o, AL 40,000 PLizxt3 2 & (AR 1A YLD, A& 1L T200
mg(/)fi)/20g RGO HE & DIRE), 1 BINE) % FREEREIAEEI HE] L
2 (FRA 11BN, A4 e LT 40~60mg(F11)/20g IRE W (K
W ORE) . 1EIME) 285 L, REIEIL, HEXER, ITEE2MHR L.
ARG 3~b HAHZICOFEL, 20K 1HMFEIC 1, 2, 3FEZHEIL, JE
RS Lo, £70. BE TR IE R, kR E 4 B %L 1 FEHEIUFIZ,
BRI AR IR IC BRI L, EREE LT,

fERAER 17, £ 18R LT,

22 SHERRE D BykE B = 20g X k%% 40,000
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WHRICBTA2RFHEO YA 0 v VREEST, WTUORERESIZBWTHHA
P NEBRE Tho -, RIS U THREGEEAFHET 52 L T, 2R%E,
HMEEONEROTL, 240 o EBEITREAD L, (2 82, 83)

F* 17T HOREHICBT XA vy lEakREs 3 BIEAA &R G% O NREE DK
B (ug/g)

B G RE

;j (mg(i)/20 g PRI
a, SR 0 &% 1 HE 2 FKE 3 K&
A G, n=) <Loq <Loq <Loq <Loq
%U 200 0.35=+ 0.39+ 0.08+ 0.09¢
. (% JA#E, n=3) 1.09 1.32 2.40 '
= 40~60 0.06+ 0.04+ 0.04+ 0.02+
GH#ERE, n=4) 1.60 2.96 2.95 3.78b

<l TE¥ME ESD - LOQ : 0.02 pg/g
ca: n=1 (BEEH) -b: n=3 (EHH)

#£ 18 HORBLICBIT L2 X A v U BEARELY 3 [BIEUH 5% O BE K OVE
i AR BRI (ng/g)

24 BGmE R HLARE )
&} (mg(J711)/20 g & - - - — ——
B, WRERD) ERE BB | BB 4 A ] 1 %% I
(ﬁ%ﬁg 1) <1.0Q <1.0Q <LOQ | <LOQ
LS 200 N N B 5.20%
s (3 L BE. n=3) 4.97+1.24 1.15+1.97 e
40~60 0.21+ 1.30+

=+ =+
G B, n=a) 0.67+1.44 0.22+1.65 5994 13
Al WATEYEESD - LOQ : 0.02 pgl/g - — : BREET

a: n=2 (%)

AL (EERAOIEHHER, % 7,000~17,000 JC/#iE <HIRAE : 3 %
BE. WHEE . B IERE, SISEM : MR (XA v U lEAMRIE AL 3 BRI 5

(BRAE 1484720, 4o & LT 200 KT 600 mg(/)1l)/250 g iAW
(fRHTER & DIRE), BEWD N LA RZHBICLH%EE 1 RIME) L, k&ML A
A1 M RICHEE 2R E L (%L 1,0000 PELL LG A) | REIE, BEX
NERHFPOZ A v AKD B OREE%2 LC-MS/MS (LOQ : 0.02 ug/g) *H
WTCHIE LTz,

SRE T, WEBEABIRL., KK ML A ZH 17T BEIZ 0 B%E. 65~80 H%

28 B4 AR A R Y BEEA R AICHE (BEHEK 119 LE-b0oD
A FHE
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WC1~2 FELAZRIM L7z, £7o, BEITHBRER, 1 XL 2 FERBUFIZ, &
BRI AFURHR IR I BRI L . EREE LTz,

MR A R 19, £ 20I1R LT,

WHBEER O SHEM L LIC, REEOX A o v U EEA3, 1 K2 FE TIX
LOQ KiiThH»7=, (M 82, 83)

# 19 AOREBICB T2 X4 v o lAaREZRAERICL Y 3 BHREEHK 5%
DHRFIEFHREBREE (ug/g)

. PR SRR IR 301
AEH (mg(771Mf)/250 g ¥
B, WEREE) 0 %= 1 &= 2 HZE
0 CkfHEEE, n=3) <L0Q <L0Q <L0Q
R 20004 A BE, n=5) 0.19%1.72 <L0Q= <L.OQP
600(3 {5 & ¥, n=5) 0.10+2.76 <LOQ¢ <LOQ¢

i AT E+ESD - LOQ : 0.02 pglg
ca:n=2 *b:n=1 <c:n=4 -d:n=1 (&)

# 20 AOEHICBT L2 XA v olEABE AL RICLY 3 EHREE#K 5%
DO RE R NVEWMPEREEREE (ug/g

5t .
(mg(F111)/250 g & R HE IR
A, BREE) &R G 13 1 %%
0 Gof BE, n=3) <LOQ <LOQ <LOQ
20004 FAEE, n=5) 0.11+4.89 0.10+0.032 0.13+1.12b
600(3 15 =¥, n=5) 0.22+2.67 0.04+3.61¢ 0.48+1.144

<l T HE+ESD - LOQ : 0.02 pglg
ca:n=2 *b:n=2 +c:n=4 -d:n=3 (K

HoEL (BEHELDIZHHERE, 14,000~16,500 PU/ieft, <t IREE © 2 BRE, W
FRE 5 W) (XA a v U lEafmE 2 3ENRMHELG (FRA 1840, ¥
A mr v LT 200 mg(Jifi)/250 g iEMURMAER & DIRE). IREWMO h L
AR DHE 1EGE) L, &ML AR 1TEBZICHEZRE L, S5
., REROERTOZX A0 A KD B OREZ2 LC-MS/MS (LOQ : 0.02
uglg) Z AWV THIE L=,

AR E S, REENRELSED LEZDMBENOITE XL LT, ST
BrEESnZ b, BRENOBRED —Ma2RRE (K& LA 23H# 15 At
ICOFE, TIL HRIC1HFEE) ELTERLE, £72, BEEFBREZ SRR
DR E R L O 1 BEBIEIC, BT 2R IR L, JERE &
L7z,

24 B AU ARDREA R Y BEEA R AICHE (BEHEK 119 LoD
A FHE
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FERAER 21, F 221TR LT,
REEOHX A 0 U PEEST, 1 BZETLOQ MTDETHH-T-, (S0 82,
83)

#£ 21 HAOEHIZBI 22 A0y BAREZMRAERICKY 3 BIFEG% DR
FlE PR EE (ug/g)

BB ERAED
(mg(H /250 g & g
&1, B 0 %% 1 & H
0 CkFFRAE, n=2) <1.0Q <L.0Q
2000% A BE, n=5) 0.20+2.29 0.02+2.28

- il AT E £ SD
- LOQ : 0.02 ugl/g

# 22 HOEBHICBT XA v U lEAREEZRAMLEDICED 3 HFEGHKORE
B OVEW P REREE (ug/g)

B H-7f 14
(mg(F11)/250 g & - 5
aW, R % 13 1 & %5 B B
0 Ckf HURE, n=2) <1L.0Q <L0Q <1,0Q
200(% FH &£, n=5) 0.16+2.94 0.03+2.76 0.06+2.68 2

- flE ST fE £ SD
- LOQ : 0.02 ng/g - n=3 (#&FE%K)

(8) BEHE (Ibx#D. BR)

MBI X oA G ERATEMIC L DRERE T, ¥4 oz
BITT28ZHEKETHZEE2BMNE L, 2L (FAFEADITHHEFRE, 40,000
O/ e, KPR @ 2 WeRE, MWOHE R OMCHAEM & 58« & 6 18F) 2 HW\i-
A vy 3 EFEERBRNER SN, BMWERGEIT, 3 AR (F
B 1IBYT0, XArv b LT 200mg(Ji1ffi) /20g IR E M IbHE & DR
A). 1E/E) L, R EGERT., SENRERSG (FRB1HEY0., ¥
A mr vl LT 200 KO 400 mg(J11fi)/250 g IREHUR AL & DIRA). |’
BEMO N VA LZEIZ AR 1ENME) Lz, BIRIEERE 1 EE% (&5
7. 14, 21 H%) ., BEIIE G 7. 21 A%, REIEITB 546 21 A%
ICHERERREL . 1. 2, SWBICEM L, B L 23T LC-MS/MS % A
THABRY Y AROBORBEZMELE, BohizT—%iF, 42y A
+BTCHA YL TCORBEZETE L,

THE AR 23, £ 24, F 2512k LT,

2 BA O ARDREA R BEEA R AICHE (HEHEK 119 LE-b0oD
A FHE
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RF O X Ao RET, B5% 21 BE TIX, RHEER 200 mg &5
BEIX 400 mg #ERECHE L CTARBICEHMETH O . BubhE& 58 L {CHIED
400 mg FEDRIZE XA DN T,

BREPRE T, BB 7T KD 21 BEWVWTHRICBWTYH, MibkE& 5
N, RAERELGREL Y b EMETH - T2,

REE PR L, MBS 1005 3 WM TOBRHE B 5-1E O HEIE 0.57
~1.19pg/lg THH . RKATER 400 mg % 5-# TOFEXJEIL 0.04~0.11 pg/mL
Thote, 7ok, MREENDITEM T, RAMEH 200 mg HEHETIT 1%
BELLAMT M T & o Tz,

RAEMIZ L DIRERE TIX, BRI L28mEE LKL, BP0
YA REIIRIETHoT2 b D00 RFEIE K OCBRE D ORE XD LT,

(Z M 82, 83)

# 23 BRbOX Ao BE (ug/g)
Beh & (mg(Uiffi) | BRELH (R, png/g)
F1REETHE |(F2RKE5THE | H3EEET7THE
R T H A 14 A B 21 H
xf IR <0.01 <0.01 <0.01
B b kg (200) 0.04+3.04 0.08+2.50 0.07+1.97
RAAER (200) 0.06+13.10 0.10+£5.92 0.22+1.48
RAER (400) 0.02+3.66 0.03*£5.06 0.03+3.99

fi - A ¥ E = SD

# 24 BHEHOX AoV BE (uglg)

L& (mgUifii) | BECA GREE, ng/g)
H1lE7TH%E | H3EEETHE
AR 7T H Ak 21 H
poiiyid <0.02 —
¥ b kg (200) 0.54+8.83 3.21+2.18
RHAHFER (200) 0.07+4.09 0.10+5.65
RHFER (400) 0.16+1.88 0.23+3.62

- fE R E = SD
- — BT
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#* 256 REEFTOX A v BE (uglg)

52 (mg(1f)) BEH (R, ngle)

%51 [A] 7 2 [ % 3 [
¥ b pE (200) 1.19+1.27 1.10+=2.66 0.57+3.43
RAAER (200) — 0.23 —
RHAER (400) 0.11+1.82 0.07+1.95 0.04+4.14

< E AT £SD

— BT
3. EEEEHRAER
A rDOEEEHICETAKFO in vitro KO in vivo iER D5 R %
#2612 F L DT,
F 26 XA 1D BEEEMERERE
R ot G = AE R
s 2R R | L5178Y ~ 7 X | 10~1,000 pg/mL(-S9) -
B UL SIEMIE | 10~750 pg/mL(+S9) 7
o CHO i 100~1,500 pg/mL(+/-S9) "
in vitro 2
. o 500, 750, 1,000 ug/mL(-S9)
Y o, (e B SR CHO i Hem Zers
250, 500, 750 pg/mL(+S9)
. 1,250, 2,500, 5,000 mg/kg &
n vi INEZ B < 7 A5 B R 5
in vivo | /NEZRER 7 A i A R FUH 2 B P

a: 850 2 TF 1,000 pg/mL(-SITI T, Z28RZ5 B o 4 N,

CHO #lifia & W 72 BB s 1 22 IR 248 BB e OV o fR B BRI DM~ 7 R i
BB 1T D/ MZREBR I, WTFR b BREDORI R TH - 7,

— 5, L5178Y v U A U A JEMIfE A W T2 8 AR 122 AR 28 BB T, ARG
fif FIEFAE FICB W T A RBEE Y 1,000 pg/mL O & T 2.7~3.8 fi5 £ T,
850 pg/mL O T 2.7~2.8 fF £ THML7Z, Zh b0 HAEIXN#EREE
T@nft%‘ﬁfmﬂiﬂa MERLLENSHETH Y, 1,000 KO 850 pg/mL O &

B EHAEFERIIENZEN 13 K 25% Th > 72, AHEIZB W T, #
%@éf4ﬂﬁ?bfbtt@ AR I 2 & B EVE O B MERS R ITE
HERENEEZ BT,

F7-. CHO fifjg Z Wi ln FRRERAEB CTIT, ~ 7 XV N JEM 2

AW B s 2R BRI & RRICHERGFEN Z2MiamE2 s Lizb D0,
ERBEEOEMMIBE SN Do T,
LDz s, BMEETEDIT. ¥4 v, BET2BET S
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REPMEITMR S, BERIZ L o TR E R BInwmEIT RV EZ LT, (B2, 7,
55, 56)

4. AMEHHER
P H&EGICE 2B ERRORREER 27 ("L, (R 2, 7, 57,
58)

& 27T AAu o5 I12X %5 LDso

BRI B (oo (1) | (malia i)
VotgsAms ~ A 4,000~6,200 >6,200
PN 3 A = 7 v bk 4,000~6,200 >6,200
A =R P ~ A 2,500~ 3,650 >3,650
V=R P ~ A 5,000 >5,000
A A oKk 7> b 5,000 >5,000
Z At 4 X 10~800 >800
WAaERY Ao ~ A 4,000~6,200 >6,200
WABRY A 1 ~ A 2,500~5,000 >5,000
WEABRY A 1L ~ A 4,500~5,600 >5,600
WEABEY A 1L 7 v b 4,000~6,200 >6,200

~ U2l a A mnr BoaEstRRicswW T, #Oo,. K FTLAOE
BNDE B EREICB TS24 2 B LDsld. £ F4 5,000 #.1,593
K483 mg/kg KEThH o7, A A 7> B TIL, TNZEDOHE G
B2 BT D LDso i, 5,000 #, 1,706 & TN 323 mg/kg (KE CTH -7, (=MW
7)

W (TaAT7—, ., 10P/EE) ZHVWEY VB4 0 OHEERO KD
B TF#&E5TlX, LDso N 3,765 X (X 501 mg/kg (KE TH 7=, (MW
7)

DAZ (2 X7 MRS b5 PR IC X A vz BERE 05 (0,
1,000 & T* 2,000 mg/kg fAH#E) L72iBR Tl ZETIEH LN, &
HRET@EDO THRMAREH L, (R

5. BRaMEHRER
(1) cEAMBEAMEERE (v ) (FEH)
7 v b (Wistar &, MERES 6 PO/BE(HE : 29 Hiin, M : 28 HER)) ZHW=-
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A4y oo 6 HEEEIRE &S (0, 0.005, 0.2, 10 X T 200 mg/kg
(KE/H) & X 2 HAMEFRERBRS EE S iz,

— IR AE T, 200 mg/kg R/ H B G HEO KBTI W T IHINA LI,

RE, BEEWCICERD B X ONAE BRI G OEEBIIRA LN D 5
77

M FAORR A Tk, R T HRFICERE O /M EO BN, WBC M OVHLER
DO M BEGRETHONTD, WIThbIEN B TH - T,

MR A L7 A TIL, 200 mg/kg (K /B & 5-# O T iy ALT &k OVLIG
T.Bil 201 L7=, 0.2 mg/kg R/ H L EEGBEORET IgG KO IgM 23
L. M LDH 23 L=, &FEALE L, 0.2 mg/kg KT/ H DL 358
DOWET FSH L7 17 7 F U3 Lz, 10 mg/kg K&/ H LI E& G RO
T, TAMAT o UoRENMLT-, 0.2 mg/kg {KE/H DL E&EBEORETIX,
Ta T T R OERERALE B Uiz, BIRIREAVE 2B IT e
No T,

HfR T, 0.2 mgkg KRE/ALU ERGHETCEBOBRD AN, EanE
BICHEEFHREBEROD I ELITANehoTo, BRMEEZERITIZOE
BB DOIERIZOWTIX, FUEEDE O G2 L5 BNMEEOZENICE S 21k
Thy, ToRBEOEBORREMEZZE T L., BMEFHERICZ LWEALL
& L 72,

BERICBWT, B TrEOBLbRALNTN, HEKGFET o7, BT
O EE) ML 200 mg/kg (KE/H &G THE R L,

TR 7 BES 72 mRNA 38R R BT IS S 4v7z, I3
N s 50 e OV B2 IC B 59 2 BAn T OFFE A BETILAE, M & 5 oo 5 & &
ORI EICEA G T 2BEBFOFENHBERFEWIZHEMLEZ, L, 0WT
NORAETCELB OB >T2NEARAHATH- =, (| T)

725, JECFA [ZARER CTld NOAEL OREEIT-> TV, B LZeE
BEIZBWTH, ARBRAREERO L Z DL LIZLTEBY ., FMARERZ
EROHEOHRAFELL REWZ &b, Kk T©D NOAEL O E %17
DIRho T,

(2) ERAMEERAR (/1X) (5FEM

A4 X (M, 208) ZHWEX A av oo 30 HERAOKRS (B 72L&
5. 25 V100 mg/kg (RKE/R) (2 X D AMEFEERBRN Eht S,

MR FEH) /N T A — X I ZIEH OFHAN TH - 7=,

BB IER T, BRSBTS M/E B (B BE i SR A e /2R ofn BR Al SR AR e k) 1
TSN 2HIHANTH - 72,

MR EN ) & HICIR R ONT VT I VIR ERBLL T,

R M OV B R RO A CIX, MEMmIZ B W TRE DR 2R3 O &
ThH-oT-,

ARBIIIRBEHERARTONTELT, BRERXOREDOATH- T, (&
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M2, 7. 58)

A4 X (MEER 1IC) ZHVWEzX Aoy o EEo 25 FEFEOKRS (1 0 2 H
J 7B 25 mglkg (RE/H) (XA HAMEEFEERBRICEWW TR LT
PRI T EBY Tho iz,

MK FRI N T A —2 K OVERITER . M/E iz TP S 28@BEANTH -
726

R CTIE, EORFIZEBEOT VT 2 U RNH BT, MO R FIZIEED
LIV o T2,

R K OV B AR 2R E CII B X A b e o 7z,

ARBIL, AR TONTELT, BOEROREDOATH-T, (B
FET)

6. BHEEMEAR
(1) 1.5 EHEHSHERR (¥ X)

~ 7 A (C57BL/6 %, #hn (K220 Him) KO G520 Al) ) #H
WY A v @ 1.5 FMREREG (FA4r & LT 0 GElDHR),
1,000, 10,000 (o> FA) KT 100,000ppm) (& K 218 M 2P ak B A3 il
i, —MRRE, LT, KE, BEEOBE - JE., BaESEENE, FIHK
Ko OV BEAR AR = o i 4 2 60 L 7=,

FET 1L, 100,000ppm £ 5-FE THRGEHHIZ, FrlZHm~ v AT HALNT,

REIT, BGVHICHEGEHETEREOLDIFLCEHEORD 2> AED
WD ST EE NN 23 A vz oy . FG-BRAA 2 % LIRS X AE L7,

BHOM O TREREIMT, HHEEWS XV XA v OERICIHIEHEHE
BTF2OHE L2 LICERT D EEZ BN,

B G-BAh 13T 1.5 MRS EM S L7z idas B, R & OV BRAL R 510
A TIX, BHSICERT 2R FIXA N7,

10,000ppm #G-BEDOHE 1/14 B (1 F1%) (TR THEMENIE . xR O
U761 (1.5 F%%) ICEMEY U NERRBO LN, Zhbid, BAENS 16T
DOTHY, DORRHICERBEAET D ENMBLNTWVWD, Lizlh->T, &
THRAEAEICOWTIFEZX A B OFRGICERT IO TIERNWEE X LR
7=, (W2, 59)

(2) 1 EHEMHSEERER (v )

HEFLZ v b (Wistar &, 4~6 Hfn, MEMESR 15 /B 2 Wl M rni v
I 1 EMEM&S (0, 1,000, 5,000 % 10,000ppm) (2 X B 1E8MEEFEM
MBI Em ST, BEILT » ME. (1. 8. QloEmEamtERBRICk T, &2
Mﬂ1oLm#%%®%@ﬁ%$%@L1w%% T2 E G S NTHBEEXD L
ONRFEAENTZ, 1 BY7Z0vDZ A oy AAERET, BEENOHBRE TS &,
BhE 1~13 Iz 0, 68~76, 345~391 K X 684~842 mg/kg K HE/
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AT, &5 14~52 BHiZEhZH 0, 39~64, 192~283 K1 391~586
mg/kg KHEH/H Th oz, —MIRME, BT, KE, BEEOBIE - WE.
IR, MKFRAE. KA ERRE, KA. BasEEE. §H Kk
OV BAR R A A 2 S0 L 7=,

WHEBETIEZ, &5 7T~12 D HICORWBDITENE R Th o722, & 5T
ERT AT TR N Lo T,

R, HBeE, BRRE., LKA FERIRE, BRSEEELOHBK I, &5
WCERT 2 EZEIIA LN T,

MARFHIRRAE T U RO A B8N & OGP ERE O A B 72 A I O
WZIRBAE TR pH OAEZ EH2, 5,000ppm Pl EEGEHOMTAHSIL, W
THbHEMHEAMNTH ST,

JRERAL AR R A ©, 2R GOl T TR OME N RBEINA A S, 0,
1,000, 5,000 %O 10,000ppm & H5-HETRIENS ZNZEH 1. 3. 4 KO 3 #i,
MANENZEINO0, 0, 1LEROFITH-T=NHEMEMN TIXroT2,

L bE2e, KRBRIZEIT 5 NOAEL i, 1,000ppm (39 mg/kg {A&E/H) &
Exbhilc, (B2, 7. 60)

(3) 17 ARIEHESEHERR (Tv )

Z v b (Harlan., MEREE 3VC/HE) ZRH WX A oy GO 17 2 A iR
g% 5 (0. 1,000, 3,000 K % 10,000ppm) (2 K 2@ MM 320E &
72, 10,000ppm £ HBEDO X A v v B EITN 1 gkg KE/H TH - 7=,

BEIZEGOREIZIALGNT, MIKFHNT A —F X EFHEOHHNTH
> 7,

HR L NEgs  EE TIE, IPROMINLOEEORDRNAONTZ, £-. T
HOEE R ONEEOE M, 0, 1,000, 3,000 &% O 10,000ppm & 5-HTZ1
Zi1/3, 313, 2/3 O 2/3 BT H BT,

Joi B OB A CiX. 10,000ppm & 5-HE D M 2 B2 1= O /- B A
DBl ST,

BNEE R FE CHALNTEINLOELITMEBICERT IO TH D &
JECFA [ZHEHI L TV 5, BMZREZESIT., ARBEOEEENRN &
MH, ZTHDDOEFICOWTHR T2 Z LIT AR THD &ML,

AT, EREXoREOLTH-T=Z, (B2, 7. 58)

(4) 2FRHEBHESHERER (v )

Z v b (Harlan., MERESR 25 JC/RE) Z AW X A v v RO 2 FREEEE
#45 (0, 10, 100 & T* 1,000ppm) (T K % 18ME 7 MR 2N Fht S vz,

2 FEM OATFERIL 0, 10, 100 &Y 1,000ppm K5 TEN L 30, 41,
70 LN B51% Th o7, FETJRFITZZREMIC — BRI A LN RIZED
LONREL, BEICERT 20 LITEZEL N oT,

REIZEGOREIZIALNT, MIKFHNT A —Z X EFBEOHHNTH
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Mgt e BB R K QYR B AR M A IR W TR GICER T 2 21T A# 5
RBRIL, BRI DOREDOHLTH-T-, (B2, 7, 58)

7 v ~ (Harlan, MEERH 30 VB/RE) WX A vy o HEo 2 Mk
fEEEH (0. 100 &2 T* 10,000ppm) 12 K 28 M MRBR S Lt S iz,

10,000ppm & 5-#E DO MEMEIZ W THEAFRD EH LTz (57%., xFFEHE:29%)

BEHE L MEEICOWTIIAREMIZETA LN T, MRFHIRA, JRRE K
Wgss B EICEGICER T2 BTN R 2T,

I BRARL AR = MR A C. 10,000ppm % G- B O M e 12 35 U T AT o0 T A i i 1A
b DE NP BRI N,

ARBRICE 1T 5 NOAEL 1, 100ppm (5 mg/kg (K&E/H) & & x bhiz,

(z# 2, 7. 58)

Z v b (Harlan, MERES 10 PC/RE) ZH WX A v v RO 2 FRITEREE
# 5 (0, 20,000, 50,000, 100,000 K Tf 200,000ppm) (T KL 5 1817 M5Bk
ANESY TR 4V i

100,000ppm P B HHE T, BEFEK T 2 F 5 (REHEMIEH 252 6 iz,

200,000ppm & GRETIX, ®EBHE 12 02 HDWICEFINELT L, KEEKL
O U NERE OEMEEXR TR LT,

MEFRRBAE Tk, B ICERT BT A LN 20> T2,

ARBIT, ERERXoREOLTH-T=, (B2, 7. 58)

(5) 2 FHEBUSERR (1 X)

AX (E—= 7 VR OMERES 4 DT, FF 8 IL/#E) ZH W Z A v VRO
2EMBEOHZE (0. 1. 10, 100 mg/kg (AE/H : h 7B EE) [Tk 5B
BERBRAEE I, —RIKRBOBIE, KEHE., MKFIRE, mik4E
{LFHB A L OSR A N @ Y) 72 BIBg CEE S v, £ TOEPIZ OV TE IR
. L YRR R AE M Tz, S 6T, &R 3 Lo %2 &
FOIZER I L, FEAE T O A OFEEE K OB 5% O 2 I D W TR T,

BHICERT L ECIEA LN D> T,

PR MR A CIE. 1 mg/kg RE/H B GRETH FRAET (1/8 #1)
K OFEF AR E O BFNERGEME (2/8 ) A B AL, KGRI ZE M 15
T OB LI,

Fo, MERETIE, RBE. 7 FUKRE., JEEME, BREE, Loy
KE., AW EOE L FHEZICEITAON Lo T,

EREE LT, 4 X (MMEX 4L/ 2HWZ2 A0 HED 2 FH
IEFENLL EoWIER O &S (200, 400 mg/kg (AE/H - b T EAERS) &

45



BN ERE <L, REOBEIMMTOILT,

—fRARHE ClE. 200 mg/kg (RE/H UL BB 58 CIiE, NEA OGN 2 6
iz,

R K OVF B AL 2 PO R A T, 200 mg/kg IR B/ A % 5-F CTHE O B &
K (1/4 f51) . 400 mg/kg KE/HEGHETHAMEDO R 7 v —F, BEDOEM
B RERLEOREORMERER (1/4 6]) RHABNT-,

PLEne ., KikBkizE 1T 5 NOAEL % 100 mg/kg KRE/H & & 2 vz,
(M 2. 12, 58)

~

. EHSH/RERIL/AERER
(1) 2FEHEHEEE/ENAERE (S M)

BEFLZ » b (Wistar 2. WEHER 40 VC/#& 58, MEMESR 60 PL/xtHREE) = H
W2 A D 2 EF‘Eﬁ/méE&Ef (0. 1,000, 5,000 &% O 10,000ppm)
’iézﬁﬁﬁﬁﬁrﬁ%ﬁzﬁimémt BEELZ >~ Mix, [T, 8. (3)]d
BRI kwfﬁﬁMHOLm#E%%%ﬁLT%%% Tx &b 3
tﬁm%@%@ﬁﬁ%énto%@iﬂgﬁﬁfék\%ﬁ%1ﬁ@$w&
HEEXFNEH 0, 106, 517 KT 1,080 mg/kg (AE/H T, RBERK % D@D
PG EirENnE 0, 39, 192 XN 402 mg/kg (KE/H Th - 7=,

WO LN IR CRETH - 72,

BHGEHOBEIZB W TR ORK 3~6 0DHAMOAETFERNLLE L (5~
10%) 7272728, AEIKFEIZ o T,

5,000ppm LA _EF G5B O M CEEEE M L, 10,000ppm & 5-#E O T
(REHIEE R 2 5T,

{1 458 B0 M 0D i B 1 il 2% 8 E SR I3 H B R ARz L. 0, 1,000, 5,000
&Y 10,000ppm HGHETENEN 27, 2.5, 0 LK 0%TH -7,

— R RE . MR AR . IR A L ER R IR A & O lgds EEIC K G
WCERT 2B IR T,

BRI R A CIE, I O AR BYEO T ERRIRIEO A MR A b
(£ 28), #Br 1 ® 5,000ppm % 5-#f & 3Bk 2 © 10,000ppm # 5-# TIX
AR Z L L ETcB T 2 RT — ¥ (1.7~23.3%) 1 DREHRT

»HoT,

* 28 METZ v MIEBT LRI TEERERAR (F])

- &5 & (ppm)
0 1,000 5,000 10,000
AR 1 1/60 3/40 10/4042b 8/40b
AR 2 5/60 6/40 8/40 12/402b

T Y B UV
: p<0.01 (Fisher D EHEFHRE, 35O LML LTRAR TR L b0)
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B IZHOW T, GEHOME TRAERBAD DAL, EHEES O
B L Cid, ML bR GICER T A2EBITA LN R o T2,

HeZ v MzEB T 5 B TEAREE B E/KEICITESWHEBEEEND 5
ETHHRENDH D, ZHHORBRIL. ZOHEFTICEBW CER SN 4 R
DT v bEHAWEZEEEHIROAE I X 55 LT Wistar 527 ~ b &AWz
PR 10 SR O LB ER R A2 LFEL TV D, TEREESR L&D 7

W= IZA LN DO THY , TOMINEF A v U ZDH O DRE
EWND XD EA e OERICEVEBEENEML ., (LEMEESRMEMR NG
B L TAFERD EAT D22 LI SR BREETHLEEZZOND
ELTWb, LML, EFEFRLEGEICHEBEKGFEERAON RN E X
KTHRBEIC R 28 238 LB A RO EHEEMENWZ s, B EREZBST
. W BRI DAL &I L7,

ARBICK T H2EMEEREOFAEICE L, HEICERTIEEIALNT,
Harlan 7 > M & H Wz 2 B EBEERBROBR L BE LB ATV
LEZON, (BH2, 7, 62)

8. HERAEFMAR
(1) 2HREESHEHR (TOUX)
~ A (ICR &, Mt 7~8 VC/Hf, M 14~17 VC/BE) & AW, 1 ARG 7=
D 21, 2 #HARIZ 297155741://%55;@?;5@4&5(0 1,000, 10,000ppm)
Z X DB E M nit%ﬁm;%ﬁmézhto BHBRBRHII S ESIETH-ZH D
DO, KEIE Fo HROZMBRTITH o7z, Wi~ T AZER DM S, KR
k4 ETHERE LT,
HERE., WoRE., B IRE R CVEHEIZ REBIHB NI o T,
ARRERICEIT D NOAEL (%, ﬁ%ﬁ%ﬁc:z&sﬁ e AHETH S 10,000ppm
(1,500 mg/kg (KH/H) &&Fx bz, (2, 7. 63)

(2) stHREBEHERER (v )
7 v b (Harlan, # 5 VS OME 10 DB/#E) 2RO B HERBRN 7 v B
(MEMES 30 DL/RE) WX A uay oo 2 £MEERES (0 LU
10,000ppm) RErD —H L L CHE I Nz, B5HE 16 HEZ ICK R EW
10,000ppm # 5-HEDOME 10 VT O 5 Lz [Al—HEN TR =& (Hf 2 [LE T
HE1ICZEJES ), iR U2 MEIXHE, WE& T#% 1 EBOKREDIR O%
ICHOR CRENOB O L B S, ZowEs4 7 b 6 mERT
HETHVIE L, 1EBORIZBEIEL, 2B O, I 5 DL/#E & O 10 T
1B % Fi. Fz&(ﬁ Fs A Ic @ L CikBr 2 0 L 7,
R, WoOAFR TR EOEEERITEHERICB T 2R EOE S
ﬁi“(“ﬁ*%f“ﬁ)oﬁ_o
ABRIZH T 5 NOAEL 1, ME— DO H&ETH 5 10,000ppm (500 mg/kg &
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H/A) LExbNT, (B2 7. 58)

(3) EEHEHHR (v M)

HBEFLZ » b (Wistar R, 35 VL/xfBRHE, WERES 25 DL/&HH#E) 2 HWTH
A v v U E R 10 J_ﬁumf‘oéc@a?&% 6 W0 GHY 5 A
REEF 5 (0. 1,000, 5,000 K TF 10,000ppm) L 7-ikBR2NFEM S -, HEH
BOOHE TS L EHEYD 0, 1,000, 5,000 %X 10,000ppm H5-E 2B T 5
B EBEIIZNFN 0, 61~70, 311~379 XX 635~795 mg/kg A HE/H TH
o7z, IR L O B AL AR B R A X R e S T ey,

BE i, #EICRERT 2 —RREOE({IZALNT, BEEKOKE
HREIZWITNOLRETH - 72, MRFHIBRE CTIX, 10,000ppm &% 58 O
T WBC ZEEICHD LENEFMEOFMANTH -7, MikA({LFr kA
G ORBIIA LN o T,

REhix, [0.6. (2] 1 FREMEFEERREOIT. 7. (D] 2 FHEE M
PR S A MERERICH W T2,

BIHRAR I DWW TR, B O BT RAR I NI R Ol K O AEFRICE G

DEBIIH N2 D> T,

BeHRK B M ABICEBMO LR LGN b XA a3 S mn
- 7= (LOD : 0.1 pg/mL),

ARERICH 1T 5 NOAEL X, e HETH D 10,000ppm (635 mg/kg (A H
IH) &EExbhi, (ZR2, 7, 64)

(4) AESHEHR (TVXR)

~ 7 A (AlJax N CBA %, W 10 PL/EE) W Te & A v ¥ UL O ITIR
T~12 HiZB T 55fE &S5 (0. 100, 500 X 1,000 mg/kg A E/H) &
BRRSEfi St7-, Bl 208 (AlJax X CBA A2 MEfE) /REICREEICHRSG (0 KO
1,000 mg/kg IRE/H) L7z, ZHOIFMENE 18 HIC & & L., HIRH, FRHK.
B K OV% 3158 1 16 Va2, ZE 77 IE Va5 QN B VR B lZ W TRl 7=, 72
408 (A/dJax %) /B (0 KO 500 mg/kg (AHE/H) 1XFEEOE 5% HPE S &,
WA 4 F CRHE IS,

%M@@%Ei%mc:&“@c:@ﬂ“é%ﬁ@iﬁ%hr‘mwto

fe W D AELFRIW NI LR, WIRE OV OI LR G O BT S 7 )
-7z,

HARIT 9l CRE SHhT-, WokE., AFER, BHD XUIKE TR
R GICEK T 2B IT R0 o T, i?ﬁ 7RO 7‘5@@1#& I H
T, REHRZORETHLENIT AN oz, A% 9 BIZE T 2 NELD
BHRRAETORGICERT LB ITIAN R 2T,

ARBRICE T 5 NOAEL 1%, ARk oOKEmHE TH 5 1,000 mg/kg (KE/H
&2 LN, (B2, 7, 65)
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(5) EFHHER (Tvy M)

7 v b (Wistar 54, 10 PS/xfREE, 15 B/ H8E) ZH W= 2 A o v UL
DIFNE 0~21 BIZB T 2IREEHK S5 (0. 1,000, 10,000 % T8 100,000ppm) &k
BRANFENE S AL7c, AEHR 20 I & L, BRI, AfFKOSE TR IRE. M.
SR AR AR R FE IOV TR, £72, BloZ v b (15 IL/EE) @
IEHR 0~21 HIZH A v v A REE S (0, 10,000 X 100,000ppm)
Licth, HEIE, £% 21 HE THAERK, ik, SR, Eo) R QU H#
BEICOWTEIZEL, — o REY CITHEE VB RFICOWVWTIHAT, &
IR DLHE T 5D & 0, 1,000, 10,000 & OF 100,000ppm &% 5-HEIZ 51T 5 45 %
H&ZZhZEh 0, 60.5, 725 KT 4,800 mg/kg KE/H Th - 7=,

FRIECix, BEHICRRNT 2 AGFRICKT 2 BT T/ R, ALK OVE K
BE XA SN2 o 72, 100,000ppm HGRETIX, REOKESREY & &
bickRIETAHALIL, BILEBES LT,

AN TiX, 100,000ppm % G-#F THRBEIINIH 28 A iz, BEFLIE O 4¢
F, NIBRE OB REERE CREITRITIALDN -T2,

PLEX v, KRBRICEIT S NOAEL IZ. 10,000ppm (725 mg/kg 1A/
H) ¢Bzxbnl, (ZR2, 7. 66)

9. MEIMERALV-LEMHHAER
(1) R&MHER (4)
A (MEMES 3 HH/BE) QAR Y A oY & 14 HRMCHILICIR L THRE
(0, 1 KW' 3g/HA/H) L= MERBRnElIhiz,
— R AE T, BRI, 2 TOWREYILRAF R BAREAREF L, W
B GRECHVEE L ER KRGS 2 BICA LN LA EICRFT 5 R L
DRFIIHE N2 -T2, T2, HEICERTHIHEELONHALERE~D
HBILONR N2, (BRT)

(2) R&2MEHE (K)
BEFLIK (K9 8 W e, MERES 3 5HA/HE) ZH WA X A v O 10 AH
KBS (0, 250 & TY 750ppm) 2 X 22 &Mk £ S vz,
AR T, 2@ TOWBRBY IR RERREZREL, AE, BEHELD
RAKEICESOEBIIA LN -T2, (B T)

(3) ®&MHER (8])

W O(RUA ey sfE, 1 Higs, MERE 10 P8 2HWTclARBEY A2
YO 18 HHIREEH 5 (& A v v U HH T 0,220, 550 1,100 } O 3,300ppm (7
i) \Z X2 eERBRA IS, &5 8 BICARES PE, KV %k
W G®%RICER LT,

T DRER {Ki fA b 2h 2 MR SRR AT, D eR B K OV B 5 00 fr

DFERICHBOETAON 2o T2, (R T)
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W (TaA 77— 18k, HHES 25 P/ ZHOWEEABI A2 08
HREfOKE S (0, 500 %O 1,500ppm) 12 XK 522 Mkl i & iz,

REBHMET., @ COHREYIIRGEERELREL, AE, BHELY
KB GOEBILONehoTz, (BT

(4) ReHHER (DX5, AhE. tEE)
URXT7 (2o X7 WM. 5~10 PI/EE) ZHWEX A o O
5 HREEEE G (0, 1,250, 2,500 & T* 5,000ppm) 2 K % 724 Mk 23 5206
SNte, EKTH%, SHMEBFEHRE L,
BHEICERNT 2R TIETALNT, BEEREEEEL AN o7, HE
BLEOREE ICERGORE T R)hoTo, (ZHT)

B E (~HE : Anas platyrhynchos. 3. 10 P/EE) #H WX A v v
o 5 AR SE (0, 1,250, 2,500 & T 5,000ppm) 2 K % 724 ER
MER ST, EKR TR, 3 HR@EFEAAEE L7,

T RO AZRFEEBEIIA N> T2, BGREO 2 TG WM E
EEE DI T LK OMEAEOEIMMEI N AT, M2 Ef L ik b e
HEE S vTc, IR, 26 & b AREIINIIER U3MREL R LIz, (B
M)

tmls (Big6 #1477, 11 Hin, MERES 25 PI/EE) ZHWElH AR Y A 1
D 5 HEMKES (0. 500 X 1,5600ppm) 12 X 222 MalBR s 320 < 11
7=

BRI, 2 TowBRBYITERERELZREL., KAELXOCEEEICERS
DEBIHL NI Te, ENRHERGRIOKEDD DI ST M,
P EDIEFHEOHHNTH 7=, (R T)

10. ZDHDHE
(1) EEHER
A A vy D R ERE SRR E N A X TRl ST 5, I, O sk
BE. IR EIME R OIS T H X A 0 v DORBIZONT, FEEL7ZA X 6
VB2 & A vy o 2 5 kN &5 (10~40 mg/kg (KE) L TR ST,
WTNOERGEIZBWTS, BE5ERITEHHIRENME T Lz, £OETIE,
10 mg/kg R E Tl 13~18%. 40 mg/kg IKE TIX 20~40% ThH o7z, ¥ A 1
VUDOBEEERAITZY 2Aav S o THRESNTZLDO EFRIKTH -T2, 36T
FEBME 2N HE I L e S D BUc B ki A~ b invier o 72, Lar L, 40 mg/kg
RELGHETE. OERICBWTTERSEOS SO EAN 1HICHALNT,
+ A8 M O EEY M S KA 10~25 s RIJTHE T DM N & o 72 A3 10 mglkg
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KEZZEG Lz 2 0Bz N2> 7-, 1 HITIiE., 20 mg/kg AEZKS
BIZBIT D+ IO MEE & O 40 mg/kg K E K H#% ORI X 2 EEN 5
nic, (|17

(2) MigsH

= (FGHF ME 1 VC R OE 3 I, RFMREE - 308) AWl Am®Y A 1
> ® 90 AR T#HE (200 mg/kg (AEH/A) ABRNSEH S i,

[FlHER B IR 1L E 2 (256~35%) (KT L7z, BN bh Tniane &
O, HREDITH 1m OFmINOROBED SEZLE, Wb UKkE
iz fli o THREM U7, BRI B R Do 7o, #RREEEIE O B A 722 e 13 70
WwWeEFBZ b, KlRIL, ERNEXOREDOHLTH-T, (BRT)

(3) RBIBRLEOMEEHR

7/%&D%)%%mt@ﬁ&&4n//@3aﬁﬁﬂW&%(mmw&g
RE/H) BRBRNFER SN, KEERG 24 MBI EZLE, W7z n Y —
A@%k&m~AP%0“ﬂ?)éﬁ%m%%5®@%kﬁ%T\&4uyy
R — CYP HEKROEKIZRE SN oTz, —FH,. ~7 a7 4 RARIRAEY
B, BichoLr 7y R~y ROz 2u~v A2 0% CYP 2358 L, BEHE
EVEALET D CYP—8— =t YT A EEERERKRT S, ZORIED
EWVVT, EMRERICEIZbDEEZ BN,

CYP3A O ENRE N~ a T4 RRAEMED CYP—#k—=
fe Y7l o REMESRIZ OV T, ILEROCFOF I 7 v Y — A5 E il
124 CYP3A BELMIIIR THRBI SN TWS, AT A 0y NI AT FL
fEMTIC &0 JE S5 Ry 72 A %Rm%ﬁﬁﬂ 7Y —ATIET AR
ZF 1 ® CYP3SA il /KE{LDFHV (10%LLF) THEHME THY ., V79 4
CYP3A Mg A CTIEEWE ClI oz, NI TEFALA LV R~ v K
RV 2a~vA VU NIBEEREEE VBV EELZR L, (2R T)

(4) KRIERUERFEMSE

DY X (=T =T FAMHE) OREICEXA 0y 2 )RprEf (S
Z 2.0 mL, M SOTRMIERIF %2 2,000 mg) L., £ 24 B, @AF
Fraii/k T L., £0% 14 HRBIE M Thhvi,

TG ICENT 2T OG0 FEN i%ﬁﬁénr‘mwt TSI T
FIRPTC & < )72 B2 JE RPN A A7z 03 i FH# 48 BRef AN & L 7=,
BRI CIX, REREE BRI N2 o o, WERAITIE, < EN

B2 RITRAE DS 7 & 40 3@ 8 H LANIZIE 2R Lﬁfﬂ“ﬁ%bl&{%ﬁﬁb)ﬁ%ﬂf:o
(ZH7)

VX (Zma—Y =T FARRE) DR FOIRIZH A a2 Z SR (A
T LA N ORI 2 F N 0.1mL, 52 KUY 58 mg) L. BRAIEMEIC
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SWTHEENMTbNT,

HERATIE. IL<SKBREORKEERMZZ KL Z L2 48 FEFELANIZTE R LT,
FEAE LA ClE, corneal dullness (AREOFEHEMT), I < BE O A BIRE.
TLEBENDBRE DI R L OB EDORERERZ RIR%E 1 FEFEUNICHEEL L 72
A3, 14 A LI TORIBEMEZ I3k Uiz, R <X, Z<|BEND
RS DA IR, BHE 72 0T % M QMR FE OFEIBER 28 1 RefiILANIT R BL L 7228,
#EE T HUNICETOREEZIZHERE L, (ZRT)

(5) REM

ENLEY VERHWEH A vy CEEBEORRBEIEENE S (2, 4 X 7mg/kg
RE (% 3P5), 10 mg/kg RE (8 VL)) BN FEM iz,

5% OFIRNEE (b mg/kg RHE) ICk2EERG®K, F£KGET, £
WEI, 8. 2, 1 KO 2BINAFFLTe, BIMERBUEZ R Lo Blixze < . RAEM:
DX 2N ERNR STz, ARBRIX, ZEHRRomEOALATH-T=, (B
M)

ZORBIL. RIEEERBTA7200 X0 EHEARBRIENER SR
o=t ThY | BIEE EBEO 2 WSO T L0 AFERMEW T
ODARHEE2 LD TH D,

(6) IR

WX (8PL) WX A v o AREE (100 mg/lt), & MILIET L7
Y RORTaA Y NDOEET VanNy NOMAEDLDEICK D EAREREBRIC X
D, PUREALRST, BIE3 ARICHELL, Z0MEEZHNTENLEY FD
SHRET 7 4 7% —R BN ER SNz,

PR OENRNE 5 ZIC, KIOSIA N2>, (B T)

(7) In vitro=ILE 2RI M

t NERIRBVE VISEER T A2 BL LT HeLa #HIE O & s/ i 2 H
W%, 100 pmol/Ll DIREE TOW AL A v id, LETFZ—LDWN
MR LEZDOMHAEEH b RS2 o7, L2 L, 1pmol/L 2>5 100 pmol/L ™
RETIX, NVa—FFr=icks b7 ¥ —0flioH&ISED 22 R
ErERLE, (BRT)

100 pmol/LL £ TOWAM XY A v ¥ X, 7 v b OKE T E M ME 5 M
(ATCC CCL-82.1) IZB T D ERNVE L DEIZEE L 720> 7, 1 pmol/L
225 100 pmol/L DRED X A vy i b Ia—RFRFr= kv filEnsd
EARLVECOBRHBOREKICHED R WHEZR L, (R 7)
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11. MEYMFHEEICEHT S5
(1) BRABBEICHT H2R/NMFEBHELEE (MIC) @

e e MBNHEEOREN L 100 EHEEHWT, ¥4 v 0 MIC
(ZDOWTIANTZ, BIEEREAT 3 A b FREEZ =T T o3 &R 4
BN TR OBEN 72> oo AR T 7 4 T OEMEN S SHES
Nicb O Thotc, B MEMPHEZHEO EHE 10 HEZ DML, £Fh 10
&2 L C MIC &BRizfit L 7=,

MIC O #iH & O MICs0 3% 29 IZ/R L7,

AT EEIT, HEBLAPTEZ OR —EHENTERAY Th > 7o,
Escherichia coli (2%} 3 2 HHEIEMEIZ—H L TH BT, MICslE 128 pg/mL
IO REho, ROBbEZHELIBVWOIXT 7 LB MHERE T,
Bifidobacterium., Clostridium, Fubacterium X ® Peptostreptococcus T
& > 7=, Bifidobacterium J& K& * Clostridium J&® MICso 1% 0.062 pg/mL T
bolo, (ZRT)

#£ 29 v MEANME (e AT T747) BTS2 % 4 vy MIC

PR R %A v MIC (pg/mL)
P i 2 (X108 i [ MICso
CFU/mL)

Bacteroides fragilis 1.5~5.8 0.5~128 1
oo 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
Enterococcus 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 10 Bk (GRFF 100 HkE) % H

(2) BRSBEICKT S MIC @

Tk 18 EERMEEMRRATEE TS A EDE OMEY F 7 BH
] ICBWT, b MEIKRDBERRIC T 22 A4 12 DF) 5X106 CFU/spot (T
BT 5 MIC BAFRLA TS (£ 30), (W 67)
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# 30 v MENMEICBITAZ A 20 MICso

H /N6 A B R IR
7 4 PRI (ng/mL)

MICso 11 [
10 P R AU B
FEscherichia coli 30 >128 >128
FEnterococcus sp. 30 4 0.5~>128
e S M TR
Bacteroides sp. 30 4 0.56~>128
Fusobacterium sp. 20 64 16~>128
Bifidobacterium sp. 30 =0.06 =0.06~4
Fubacterium sp. 20 =0.06 =0.06~0.25
Clostridium sp. 30 4 0.56~>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

FAEISNTEEMEDO S Bk bW MICso #E STV D DI
Bifidobacterium sp.} (¥ Eubacterium sp.T. Z#LZ 4 0.06 pg/mL UL C
»olz, AFAERMEN S MICcale26i% 0.308 ug/mL (0.000308 mg/mL) & &
H i,

(3) ZEEHEHR (B M)

A OFEMEREG BN RINEE 0~3.3 ng/mL (0.3 pg/mL % 4D 12
RE) o CEBMINTL, ZHREKE L TE A2 v ITEZED
Enterococcus faecalis # HH\\ 7=, FIREDO XA v I E LT3 NDORT
VT T OFEFERR GEERE 0 0, 25 LT 50%((wivol)) EiREA L., 153 (0,
1. 2, 6. 8 kN 12 FfH]) L7z, BHBERHZORENGHE LN RIEOH
FIEPED . BEOEBHMIZICKBITOMERETORECIMMicn, ¥4 r
YOBEREAITEBERE ORBIIZ T 2o h, FFREEGFNREENS
iz, FEREFHD 1IN T, 51T 20~28%ThHh o7, KIREDHE
B DORAEENRE THoToDITIEEIFM 1~8 FFH T, HaRIL 3 AD#E
izl TENZLH 28.6, 37.56 LN 42.9% (V¥ 36.3%) Th -7,
50%(w/vo) LA L DR FE D FEAF & V7= in vitro D FEAFFE AL, EEE EE
M ARFAIRE Cho7c, Lo T, BIRLZ A0 v OEREY L BNEY

26 AR N T OEIIH L THEMEZ AT 2 8O ¥ MICso D 90%15 IR o T [R{E
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EDOREAEIZE LTI, 50%IRE (MiIREDOHIK) 23 in vivo DIREEITHKR bW
n vitro RBRFGEREEZ 20N, ZTNH6DZ D, HIRLARWEMD X A
By EDREERIT 1~8 FFHUNICKE &R, BZHL 30% x5 L
Ezoinlz, (M6, 68)

2. EMICBITAHR

ENRT T 07 (11 AR, 124/FG5H) BT A4n2v 06
MAMBEOES (20 mg/t b B LB E) RS S iz,

HEER SN E B RO FUKE, LoV EKE LK OB E OREICAE
IRHEEII A DN R o T, RKIBE A OEROBMEIEIEGEZ 5o l, £
oo ZARY VMET FUREO BRI, 5L GREETETAONAR
Mmote, T RUEREIX, A v B ERiNDL AL, BUEMMEIX—13E
HETCAHHAIZR D ThHhoTo, TNUHLDOMMEEIZIMO~ 7 v T 4 RERHUAEME
EDREMMENALNTN, RIBEON= U VKR v av A iz
ZPEN IS LTz,

ALy 3 EHLTOWRWRS, obAWEZHEH L TV D WEHE kD
7 R ERE 336 0 BERED 5 B 2 Bl D AN 5 ug/mL O X A v 22 HEEE I E
Tholc, SN2 A vy CHEBEMNET FUKEILZ, =) 2An~v A&
V. FAVT U RYA T, ) vavwAvry, X=V UV AOYT VoA 7Y
e DORZREMMEICHAMEZRO O, MEOFHR RO LN Lo T,
(M2, 7. 69)

fdtw el N (248 B F2%Z A4y o 3nhAMKRO#ES (0, 2 X0
5mg/k hH) BBNERINTZ, &5 2 AR o&RG5HG 3 »hAKET
1~2 B ZEICEMETORBGE., BERE LT R UREZH 7, MRk
DEEFIIEF TR E o T3, &4wﬂyy@&§@@%§iﬁam@ﬁvﬁ;
EORFRIZBWTY, Bt L ONED NZ — A2 ZLITRB O b vz o 72,
(M2, 7. 70)

19854 5 A6 1987 4 4 A & TIZ B S #v7z Staphylococcus aureus,
Streptococcus pyogenes kN Campylobacter J&E Dt FH¥K 3,812 kD H 5
1%DHNREA 0y UETH T, TNHOMMEENBIMICH KT HH DT
oD E D DOMIEILR VY, (BRT)

HAT YN BBEDRENLREROIERNRENH D, 25 OHE TIX

AAa 3 MIRIEXIZT VAX—HERZIEE T AEERH D &
rgEnTZ, (R
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. EFR#EESF 0T
1. JECFA IZ &1+ % 5T
2008 fE1C ADI R E S,
M ADL ICoWTIE, A X2 HWE 2 EMEEEERBRICBIT S

NOAEL 100 mg/kg A8/ H 2 %2 42455 100 #3# L C. 1mg/kg fk&E/A & L
7o

AEYFH ADIIZ DWW Tk, M@ @ MIC 75 MICeale 2 1.698 pg/mL,
AT 2 282 S LD 7 E1X 0.224, FEBNAEMIL 220 g, & N OKREIT 60 kg

L, TN VICH X645 b 780l (25.83 pg/kg (KEH/H) 706 30 pg/kg
KE/H & LT,

*1 % *2
W7 ADT = 1.698 7 > 220 — 95.3 pg/ke K/
0.224%3x 60 *4
11 MICeale : iBREN Z O IR L CIEMEZ AT 28 O Y MICso @ 90%13 48 [R
O FRE, 7272 L. 4 EE MICo 2B EH L7z,
2 FEGNEY
B AEMBFIAFEZBRORAEOSE —EHICEE LR ELI YA v A O
TEMED SBUTREZH L., AT AD 36UNEMELFEAT D720 64% B AEW
WCRIHRECTH D EEZLND Z LD 0.35X0.64 TRD72,
4. b MNMAE

BHEZHEELVMEDZENEENBU CHLEEEZ, Y420
ADI % 30 pg/kg K&E/H LR E L=, (R T)

EMEA (2§ T 5 51

1997 2, LR O X 9 IZFHM L 72,

BIEFA ADL I2oWTiX, 7 v bEHWE 1 EREEEERBRICBIT S
NOEL 50 mg/kg KR E/H (2% 424%% 100 2@ fH L C. 500 pg/kg (AAE/H & L
7~

A 70 ADLIZ DWW TIE S M O MICso O 21753 0.606 pg/mL,
ABPNAIER 2 5288 SV 5 43 B 0.5, #E(F /(% 150 g, & FOKHEIT 60kg & L,
LLF® CVMP Kb & b 7-4E (6.06 ug/kg IKE/H) 75, 6 pglkg (AHE
/H & L7z,

0.606 "1 x 2 *2

x 150 *4
173

AWM ADI = = 6.06 png/kg K E/H
(1-0.5) *> x 60 *6

*1 1 MICs0 @ 2] 15

2 invivo CHEOHEMZZEBE L4 E LT 2] 2@#EH

3 RZMERE O MICso DEEH ZHWNW T WA= 1] #iEH

o HE R

BB OBMEICEN T, BROKGED 99%NEICH I NS Z b 1), Fic#ESp
BEYOMEZEE L7 10.5] (X > THiE

*6 b A
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A ADI L0 ROV AHFE) ADI NEUI THH EER, XA
® ADI % 6 pg/kg IKE/H L% E LT=, (Z76)

. FDA IZ 8B+ B 5L
ADI #RE L T\, (=R 77, 78)

. EMBAFIZE T B
ZA D ADI # 0.3 mg/kg (KAH/HEREL TWD, (R T9)
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V. BRREZETMm

1.

EMHERUVEERARIZOWNT
FHEWEH N T A OERYBELOEERBRNERBI N TV D,
Ty P ROA RICBITHROES TlX, 85 2~5 B E T Cmax I
BELZOBESLHIIE T L, A XOFANSHE I LT LA THRINE
nNsEEZ26N05, A XTHE, BEEZBML THRINITHEKREEICZ L
Mol, 7w MTBT 2B ERYE % HWIZRER 2o s, i
&L OV IR L 0 2L 0T D2 ERHLMNTR-72, Ty b, A4 X
K OEORE O EEGAZB T 2R 0 ORUTE T, Ko NEPICHFELR,
Ty F T, A rORESIIRB SN, HFETALNT EZEYE
T A ARODIERICYE ReTFAIayryThote, P D EEY
BiiZ A vy DRV E FueTsAIayv T MEaEmEiI i arr ARk
N CAHTT 7 N BROMAKSIENSAE T ZRE OB CTH - 7=,
FRERBICBON T, ROKRE T, SR O LK Ot FEE X,
ARG ERIITENTRDO NN ECHITEE L, HRANESICE N
T, ESEALA A B O A2 ISR RS A Do 2y, REfE] O
EEBITHME L, £, LA O0BRERABRTIZ, A4 =¥ 354 10
DHBICHRHAIEETH Y, WRITBEBHREEZ DN, 272 L, ZORE TR
MoREE & HICED Uiz, WIbHIC X 2853, RERics s s
BEWHETLZ LT, RREE, BELOERNCTRL ., FRREEE XD L,
Fo. RAEHIC L IR GIX, B L 28 E & ik L Ciglih
DEEIIRIFETHSTZL OO, RFEIE LK CRED OFEREREE WD LT,

2. EHFHEEIZONT

(1) BEGEEEHRIZOWNT
BiamERER Tl invitro i Bk 3 Bk (L5178Y v~ v R U VN EHEIZ R
A RTHEZR R BB, CHO Mgz 2 RiEZEARZL BB, CHO izl
BT DGR EEREE) KO mvivoikk 1 3 (w7 2 F#Ics T 5/ R
BR) MM S 47z, CHO Mifid % v 7o B 22 IR 8 BB M OV 68 (R B2 3 5B
N~ 7 ZFHMRICE T 5 /MERBRIE, Wb BREOKETH -7,
L5178Y ~ 7 A U N JEMAL TIiX, REEERIEFE FTOGE O HhEL 122
RNV LT, MROBEERAFRETICED, KBRICBIT 2 AR
JFAME D B PERE R ITEBEN RV EE X BT,
L7z T, ZAnYUNEaFEZHRET D BEIRKS, £KicE ST
WL 22 BEHEEIIRVWEE 2 B,

(2) 2HEEHERRICIONT

AT AT FA v oA U R R ONE A Y A T B[R O
5.t OB MEITARD > 72, # 1 LDso %, F > # T 5,000 mg/kg REE, 1 X
T 800 mg/kg (REHEHE Th - 7=,
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(3) BRMEEMHERARIZOWNT
7,/F&Uvﬂ?%ﬂﬂ\tﬁ¥éim:uﬁ%ﬁEQMéWITb\ . W TR
i,

(4) BESERVEESHE/FENAERRICONT

~ U ARV L5 FREEEERER, 7 EHAWZ 1AER, 17 20 H [
RO 2 B ERERER (3R BR) . 4 X Z2 iz 2 4 RHE MR RER I )N
F v hEBWE 2 EMIEMEREMEIENAERBRNER S TV 5,

A XD 2 FEREMFM R TlX. 200 mg/kg KE/H &G ICE B LN,
400 mg/kg RE/AEGHIZR 7 —E, BEBRLOBEMRE S~ Li0, AR
Bric k1 5 NOAEL 1% 100 mg/kg KE/H & & 2 7=,

Z v b 1 EREMEFEMERR T, 5,000ppm ML EFGEEHEOMICIWT, U
VONERE O, R ERE O K OIRO pH LR R AL, REERIZE
7 %5 NOAEL /X 1,000ppm (39 mg/kg (A&EH/H) L&z bhiz,

Ty DO 1FEEB2ZLESROKRS 5 R B (17 228 A R RO 2 £/
B HRBEARBR) 095 SHBITENOALORETH 57O FHMIZH WS IC
IAEETI EE X b NT, tho 2 B TIX, A e ro&kb5I2L 0 EFEERN
ER LU, 2 FEREMEEMERE TIX, 10,000ppm (500 mg/kg KHE/H) DR
B R E CHFIR O AR AE2ME DTN L 7272 % . NOAEL /X 100ppm (5 mg/kg
KE/H) EE2NTED, ARBRITHEORMBENZE L KE WD T ADI DR
WEFTHICEFIABEEEEZ SN, 72,2 FEMIB T AMERBER TIX
HeZ v b CFRARIEORAERBMMN AL NN, Z OO &k O
Wistar 58 7 v MZ—RICH LN D H DO T, RBEEECHREN LR L7 o
BRAKROEEENMINEEZEZOND Z LD, HiREREIGEONR - T
EHIBT S e, ARBRICB T AEMEEORAEICE L, KEICERT 5 EE
XA 5T, Harlan 7 v b2 Wi 2 B EHFEERBROEE L EE L., X
MNAMEIZ e nWEE 2 BT,

(5) £EHRLESHEHARIZONT

ZHREIFEABR D~ VAR ORT v bEHAWTEBS N TWD, BEHERRE I

NI RO E R OVEFERSEN S NOAEL R E Sz, WTFhoRBRIZE WD
T4 NOAEL [ZIEEFIRE 10,000ppm (=7 A : 1,500 mg/kg (AHE/H, 7 >
k2500 XN 635 mg/kg (KE/H) Th o7,

VAR DNT vy EHWEBEABERBEICEB W TIE, NOAEL (X, w7 X
TlxmxmMHED 1,000 mg/kg (KHE/H (A#E O 5), 7 > b TiX 725 mglkg
RE/H (JBEFEE 10,000ppm) EEx b,
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(6) HEHEZMADIIZDOINT

ZAa 0, BRaERBOB RN ERICE > THEE 72 2 Bis#H %
TN eEEZEXZONDZ L ADIOREIZFRETHDI EEZZL LN, T2,
FMWAMEITH NI o T2,

FHHFA ADLICHOWTIE, 7 v b 1AERMEMEFEERRICBIT S NOAEL
39 mg/kg KE/HIC, 24 E LT100 #@ A L. 0.39 mg/kg KE/H &%
ETHIENEY THDLEEZ DN,

3. MEYMFEMFEEICDOLNT
(1) 248 VRBYICLIMEMENEZE

AA BV AIRERT v MZBWTRESDH SN D & BN SEMH#
fayrEZHnEZRRICIVRENLTWS, RIZBIT 5 #E DO FERFYIX
XA D, Ve RasgARIay k2o Dokva@Echs, X
ATy DEOVE FrTF A a v ryOEMTFRIERIEZX, ThEhZ A=
VA D 3B%RKEDN3%NTHY, ¥Arr DO a@iIMAEMFEIICARIE
MHTHH, b MIBTOIREBRKIIARHATHLL208, KIZBIT 560
FERETNLVELTHET D &, EBICEET IR OEREWIT, ¥ A1
Y ADIBNEREOHMAEMTFTHIEEZALTWVLEEXOND,

EhNoOBEFEEIA O U OREEERFTLIERBRTIX, A2 0%, il
T 36%FEENEMPYE LIEET DN RENTZ, LEN-2T, b M
G ORE 2 A as O 64% N EEEL TWA EEZ LT,

bz &b, BEAA 0 I RES P S, MEBICEIEL X
Aoy o REMmiE, 240 AD IBRBEEOEEZAETIEEZLND D
EROK) 64% N B THEBEL TWVWDH EBEZOLNDZ NG, BROBIED
7 22.4% (0.35X0.64) AN ATREZR /7 TH D | MAEDRIIEEZ AT 5 T 6e
WRdHbHEBEZ LT,

(2) MEMFEADIIZDOWNT

WA FHEEIZ OV T, Fik 18 FER M E MR EHAE T8 At
EEE O A FHEERAE ) X, FERmARSELNTEY, 20
FERNS VICH A4 FTA4 KRS THMAEY K ADI #H5 3452 &n
TE 5,

MICealc 1 0.000308 mg/mL., B 23 288 S 4L 5 0 Wik 22.4%., #EGNEY
£ 500 mL/H, & MEAEIZ60kg Z@EMH L., VICH DREHAXIZLY, BLFD
EBVEHEESINT,
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0.000308 *1 x 500 *2
ADI= =0.011 mg/kg K=/ H
0.224*3x 60 *4

D BREE N Z ORIk L CTHEMEZ A3 2 8 O ¥ MICso D 90%(5 HEH R 5
D T BRAE

2 FERGNE W

BT H AR O HEO S — S ICEE LR ORSWIE, A4y
CADENED BBURRREEBEL, XA T AD3UNEMEFEATH20D, 64%
DEAEBICHAMETHDI EEZLNDT ED, 0.35X0.64 TRDT-,

4 b MERE

1 MICcalc

4. ADIDOFERFEIZDWNT

2 A4y DAY ADI (0.011 mg/kg (AFE/H) 1%, TR ADI

(0.39 mg/kg REH/H) LV /<, BEFHRZRMEIZTOVTHHAEL T

WhHEEZLNDZ LMD, 4D ADI & L TIE, 0.011 mg/kg A HE
JBERETHIENBEHE TH D &S,

PLEXD, A4y ORMEEREZEFMICOWVWTIX, ADI & L TROE

AT ENELE EEZBND,

ZArr 0.011 mg/kg KE/H
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# 31 JECFA IZ81) 5 & ekl o M3 M & o g
— e b T &
B R (mg/kg K HE/H) (mg/kg K E/H)
~ A | 2 AT AR 0. 1,000, 10,000ppm - ¥ | 1,500 (10,000ppm)
S BhHomER L,
IREE I 5
7 A TR 0. 100, 500, 1,000 - ¥ J& | 1,000
SRR O R BHGoOEERL,
Z v b |6 EBFEAMEEERE | 0, 0.005, 0.2, 10, 200 | —
He Mt - 0.2 BL T LDH,
g il R 11 B - FSH., 7u 7 7 F
D
.02 ECcFa T
F . HEIKE R A LVE
‘J/‘ZEZ’)‘O IgG. IgM s
b,
1 AR o 7 TR AR B 0. 1,000 ., 5,000 . |39 (1,000ppm)
10,000ppm - Hi At 5,000ppm LA ETU >
R £ % 5- PRERER DN, I P ER
Bo@d, o pH O
b5,
17 2HRBEMHEEFEER |0 . 1,000 . 3,000 .
B 10,000ppm - ¥k T’QEJLO)E“EB& Lo
IR EE &% 5
2 [ 1% P T 1 AR 0., 10, 100, 1,000ppm °
e B Jﬁﬁ@%ﬁ% Lo
IR EE & 5
2 4 T8 M 2 M A B 0. 20,000, 50,000, |—

100,000, 200,000ppm - i
5
UEIEREES

100,000ppm LL E TIE
D IIE L -3 R0
T, 200,000ppm % 12
»H LJWL:@WJZ?EtO

2 R [R]85 PR AR

0. 100, 10,000ppm * ¥ k&
1R 8 £ 5

5 (100ppm)

10,000ppm LA E TJF

ggtiﬁ@ﬂ'ﬁﬂﬁﬂi@@ﬁl@f%
f

Mg 2 FEREMERMER [0 . 1,000 . 5,000 . | 402 (10,000ppm)
B 10,000ppm - & A& HeZ > b (ERER 1
TREH #¢ 5. ® 5,000ppm % 5-F¥ .
K B W B 2 o
10,000ppm # 5-#¢) D
LM T AR R I oD 5% A
AN ECHR 5T X
DAEGFERNEFRLE-Z
WZHEIEEE S
N,
A5 B 7 MR B R 0. 10,000ppm - HFk 500 (10 000ppm)
IR e & 5 BhH OB,
e AR 0 . 1,000 . 5,000 . |635 (10 000ppm)
10,000ppm - 5 K BeH DR L,
BT & 5
s A TR 0. 1,000 . 10,000 . |725 (10,000ppm)
100,000ppm - ¥ £ 100,000ppm T £} &)
R AT % 5 Wy, BRI ok EAKAE .

HALEAE, A L7
L, AR OKEEM
Pl
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A X 30 HREHAMRMER |25, 100 - Ik —
Bk R Z D MR, 7v7 I VR,
B DBME,
25 H I atEEMER | 25 - —
BR H SRS HeD PRI THE T2 T L
7
2 4 T2 M T M A R 0. 1. 10. 100, 200, 400+ | 100
e B 200 UL b C B gl e g
7S DEAL
v X7 |5 AMEAMEEERR [0 . 1,250 . 2,500 .
5,000ppm - HiJk E@@Eﬂiﬁiﬁ L,
IRET#& 5
T 5 HMmAaMEEMRE (0 . 1,250 . 2,500 .
5,000ppm - & TQ’%LODEWE”OE L,
RET & 5
5 8 MMM AaMEMR [0, 220, 550, 1,100.
B 3,300ppm (I i) (A & &“’s‘miﬂiﬁfxbo
T) - WA RIE
RET & 5
8 HjM AME&EMERE | 0, 500, 1,500ppm - i f1
fiie Y ?&5@5@% L,
OK ¥ 5
Lt |5 BRIEAMEFEMERER | 0. 500, 1,500ppm * i A
Fie Y T&%—i@ﬁfﬁ‘f@ Lo
K5
73 10 A a2 MER [ 0. 250, 750ppm * i A &
5 i &@@iﬁﬂﬂf; L,
K5
I 14 A dEA2MEMER [0, 1,000, 3,000 « /A B2
=" i OB L
RAFLICE T TG
#2209 ADI 1 mg/kg R E/H
MEEMERE - 100 mg/kg (KE/H
SF : 100
M) ADI 3% & R L& k) A X 2 HERE AR
”ﬁ{%%%éﬁ ADI 0.03 mg/kg KHE/H

A 7/ ADI ik

TEAR L E B

in vitro MICcale X OV#EARFE S T — X

(VICH =0)

ADI

0.03 mg/kg {KH/H
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# 32 EMEA I35 F % & ik ik oo 25 4 & D LL g
= 5 & e T M
BtE PR (mg/kg K E/H) (mglkg {5 &/H)
~ A |2 HARAR B 0. 1,000, 10,000ppm
IREE &% 5 &“5@ S L,
%A T R 500, 1,000
R~ DAL,
wmAEME (FFgk) B | 0. 100, 500, 1,000
5 ) % OB 5 J&“ﬁ@ﬁfﬁdg L,
Z v b | 65 HE A SRS | 0.1, 5ppm
1R EH # 5 fﬁ@?ﬁ% P i i 12
m//#ﬁ&%%%&ﬁ
9 IRE 2R AEL 7 L,
1 A [ 1% P 7 1 el B 0. 50, 500, 1,000 - ¥i3% | 50 (1,000ppm)
(0. 1,000, 5,000, | VU R"EROEEM, FHERD
10,000ppm) W,
IREE % 5
17 " H~2 FEH1EMR | ~200,000ppm * A
PR - 4 KB IR EH £ 5 ?ﬁ%—i@ﬁﬂﬂ% L,
B AMEOFEM I IZ AR+
%o
2 HE [ 36 S A MR BR 0. 50. 500. 1,000 —

(0. 1,000. 5,000 . |ZHEIZ/HEKER R T EME
10,000ppm) MR D BEAN : D A &
1R AH £ 5- Y E VLY EER

D EF L RENEILZ
Zlizksd,
3 HEAR AR 70 7 MR SR 0. 10,000ppm - &
R 5 &“5@%4 72 L,
BrEas e (Bfgk) Bk [ 0. 50. 500, 1,000 - & JL

(0. 1,000. 5,000 . @ﬁﬁiﬁif H i Bk £ o JRk
10,000ppm) Do WA~OEEL L,
REE# 5

%A T R 0. 60.5, 725, 4,800 —

(0. 1,000, 10,000. |HR-#WY Kk O RIKEOHE
100,000ppm) M7 B LB AE (4,800
IRET % 5 mg/kg K/ H & 5-8F)

aw A O U 7 NI e ) 1| 2|
(4,800 mg/kg A#E/H &
G5-RE)
A X 2 A [ 18 M B M A R (100, 200. 400) 100
200 LA B CHgM:-, T, H
EE OB~ R,
=) ADI 0.5 mg/kg KE/H
MM R 0 50 mg/kg (KAE/H
SF: 100
A ADI 3% & AR L& B 7 v bo 1 EREEEERR QREEERE)
WA 7Y ADI 0.00606 mg/kg & &/ H
WA S0 ADI &% & fRILE B Bty NIBNAIE 7 W FE O & T %) MICso
(CVMP =)
ADI 0.006 mg/kg K &/ H
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(G - REBEFBER

I R 4 PR
ADI — HEIFE &
ALT TI7=T I N T AT 2T —F
AUC 15 S I B il R T 1 £
CFU a v =—EE AL
CHO #f F ¥ A =— XA — PP H R
Cumax 5% e s
EMEA RN 25 38 5 T
FDA K E R = AT
FSH N e i) i A v |
HPLC mEEK s a~ N7 T T 4 —
BWRK 7 a~ NI T 7 40— A AT L —"EEmHT/
HPLC/SPIMSILSC | oo o s
HPLC/MS/MS Rk a~ N7 T T 40— T NEESHT
IgG wE s 7Y G
IgM wEsan 7Y M
ISP-MS AF AT V—"E &SI
JECFA FAO/WHO & [FI & S IR INY) B P 2 2= 5%

LC-ESI/MS/MS

Wkr7ao~ 79740 —/=L 7 haA7L—AF 4k
2T NE BT

LC-MS Wik v~ N7 277 40 —I"E &5
LDso BB &
LDH FLER K F e TR
LOD Limit of Detection : ¥ Hi[E
LOQ Limit of Quantification : & &R %
LSC Rk FLr—varhyrg—
MIC s /6 LR R
MICso 50%%& B B 1k R E
NOAEL Tt B M =
PQL Practical Quantitation Limit : 32 ) & &R
T.Bil mE U LE
TLC WEosn~ 7T 7 40—
VICH ) S G O KRR G B ORI BT 5 E R
WBC 1 1L Bk 4%
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(ZH])

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bah. WY EOFREYE (IBF 34 AL ERE 370 5) O —H & Bk
oM (CERR 174 11 H 29 AAF, ¥Rk 17 FIEA T84 &R % 499 %)
ARA—T4 V) =Rt REEEREEGR #AMnv 2w
DFEBEREDOREICEHT 2GR OME, 2006 F CRARK)
Pub Chem( http://pubchem.ncbi.nlm.nih.gov/)

“~“orwu I A RRPUVEWE” AR AEYERL, \EEE— NERE . e
ff . BEEE. R 4 R, A EE, 2002 45, pl1349

‘7w T4 FHUAEWE” . AEEEAERAL, BA =R H AR TR,
EA TS VeSO, APRIEELE 5 R, A EE. 2001 4, p1338
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
ARA—T4 V) =Rt REEEREEGE #AMnvr 24w
DI EEOREIZHT DI EE - R-2 CRAK)

AKRA—=T4 V) =Rt REEEREEGR ZAMnvr 2 fmi v
DR EREOREICHET 2 IR ER - R-21, 1978 F (CRAR)

HARA =4 U U =Rtk BAEEREER FAfnv v Afnv
DI EAEDOFR EIZEHT DA EE : R-20 CRAK)

AARA =T 40U =Rt BREEEREELR 2M/nv v 2 Mmiv
DR EREORTICET 2 IRMTER - R-1, 1960 £ CRAFK)

AKRA =T 40U =Rt REEEREER ZAMnvr 2w
DI EAEDOREIZET HIATEER : R-3, 1965 4 CRAR)

AARA =T 40U =Rttt RHEEREER ZAMnvr 2 fmi v
DB EAEDOFREIZEHT WA EER : R4 (RAFK)

AARA =T 40U =R ath. BREEEREER 2Mnv 2 Mmiv
DI EAREDOREIZEHT WA EER - R-5, 1979 F CRAR)

AKRA =T 40U =Rt REEEREER ZAMnvr 2 Afui v
DI EAEDOREIZEHT WA ER : R-6 (RAFK)

AARA =T 40U —BRAth. REEEREER AMnvr 2 Afumi v
DI IMEDO R EITHT LA ER - R-8, 1973 (RAK)

AARA—=T4 U U =Rtk BREEEREER 2Mnvr 2 Mmiv
DI EREDOREIZEHT DA EER : R-22 CRARK)

HARA =40 U =Rtk EAEREER FAnvr FAfnv
DI EREDOREIZEHT 2IATER : R-T (RAFK)

AARA =T 40U =Rtk RHEEREER ZAMmrr 2 fumi v
DI EEOREIZET 2IWATEE : R-10 (RAaFH)

AARA—=F4 U U =Rtk FREEEREELR 2Mnvr 2 Mmiv
DB EREDOREIZEHT LA EER : R-12 CRAR)
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

AARA =40 —BEath, FEEEREER YA nv v
DI EMEOFREIZET HUAEER : R-18 CRARK)

HARA—F 4V U —RA Sk, REEERTEER Y1 ov
DFEBEEOFREICET WA ER : R-14, 1972 (RAK)
AARA =40 —NEth, BEEEREER YA nv v
DB EEOREICET WA EE - R-21, 1978 4 (RAK)
AARA =40 ) —ath, FEEEREER Y1 nv v
DFEEFEEOFEICET DU EE : R-23, 2001 4 (RAK)
HARA—TFA4 V) —ath, mEEEREER XM mv v
DB EEOFREICET WA EE : R-24, 1978 4 (RAK)
AARA =40 Y) —BEth, FEEEREER YA nv v
DIEEEEOFREICHET UM ER - R-25, 1982 4 (RAK)
HARA —F 4V —Rath, REEEREER #AM1nv o
D EREOFREIZHT AU EER : R-15 CRARK)

AARA—TA4 V) — Stk FREEERTEER ¥AMmv v
DFEBEEOFREICET WA ER : R-16 CRAK)

AARA =40 —Bath, FEEEREER YA nv v
DFERBEEOREIZET HUAEER  R-17T CRARK)

AARA =40 — Stk FEEEREER XAMnv v
DI EMEOFEIZET AU EER  R-26 CRARK)

HARA —TFA4 V) — RStk mEEERTEER XM ni v
DOEEIEEOFREICET HIAMAEER - R-27. 2000 F (RAFK)
AARAS =40 ) —ath, BEEEREER YA nv
DB IEEOREIZET HUATEER : R-46 CRARK)

ARA—T4 V) —RRth. REEEREEE X1 mvy:
DFEBEEOFREICET WA ER - R-47, 1978 4 (RAK)
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