
!"#$%&&’ !""!#!"$#%$%&’’(%&’!
&’()*+, ’- ./)’01*23)’*45*6 7835*85

! "#()*+,-./01234 )#*56789:#&*567;<:+&*567=>?@AB:CDEF,G.0,HIJ(
)KL1234 #&*567;<@ABMCDEF,KL0,N *+,G./01OPQRS 56789TUVWX@ABE
,-#&Y ./0+1+’/) 23Z43(+[\]^SWX_89]^‘Yab0,cdS@CDE ,-#&Y %%/’)1’+/0" 23Z43(+[\]^SWXT8
9]^cdefgNKL1OPQRS#&*567;<@eIhiEKL0,cdfgS@ABEKL0,jk0S,5#&j +%& 23Z
43(+KlS@CDEKL0,jm0S,5#&j + %+& 23Z43(+KlN #&*567;<)noVXp)JS+&*567=>XYq^rs
Jtu@hivwxyz{N
$%&’|,G.0,}KL0,}hi
()*+,’6#)% -./01’7 -23,’+0"%(%&.’8%&&!9&#(%&’’(&0

4567~%&&"(&!(%+
89:;~����+)"!��S�S�����S��S�����S����!9��0�&��N :(2;<=$ >?;@A;>BACD2;<=/EC2
<=89~��� :(2;<=$ F;>32A;B>?;@/GH@/E>

>?@ABCDE@FGHIJ+KLMNO
!"# +I% $ %&’ % $ ( ) %$ *+# +

�+9��!"b&����&  S¡¢ �� %+&&)#}%9£¤����¥¦����%&��§S¡¢ �� %+&&.%�

!"#$%&’( )**+**,+-’ ". /&..+0+-’ 1"0,234’&"-* ". 5&46&-"- ’" 78$4-
J7K LA<(A@;+I%I LJMN O@>(P<>3%I 5J:KQ R;>%I S7KQ T<>3(J@;+

8+/ U=;>D UVCDGED<C> W>XD<D@DG CY K;>?<>3 73V<E@=D@VG N><ZGVX<DPI K;>?<>3 %+&&)#I 5A<>;[ %/ K;>?<>3 W>XD<D@DG CY :>Z<VC>2G>D \E<G>EGI \:U7I
K;>?<>3 %+&&.%I 5A<>;9
)9*’04%’: ]AG XACVD(DGV2 V<X4X CY ^GXD<E<HGX DC ;Z<;> E@VVG>D=P ;VG ;XXGXXGH _P EC2^;V<>3 DAG ,-#& ;>H ,5#& HGDGV2<>GH YVC2 DAG =;_CV;DCVP
;E@DG CV;= DC‘<E<DP DGXD ;>H H<GD;VP DC‘<E<DP DGXD/ ]A<X ^;^GV ;XXGXXGH DAG DC‘<E<DP CY H<YYGVG>D YCV2@=;D<C>X CY H<;a<>C> DC O;^;>GXG b@;<= 8!"!
#$%&’( )*+"&,-*9 ;>H A<== ^;VDV<H3G 8.%/"%"+0,1* /%$&&2"+2-#$39/ c<VXD=PI ; V;>3(Y<>H<>3 DGXD F;X EC>H@EDGH DC HGDGV2<>G DAG HCX;3G =GZG=X CY
H<;a<>C> DC _<VHX <> ;E@DG CV;= DC‘<E<DP DGXDI ;>H DAG> DAG HGY<><D<ZG DGXD F;X EC>H@EDGH DC HGDGV2<>G DAG ,-#& CY H<YYGVG>D _<VHX/ -@V;D<C> CY
HGY<><D<ZG DGXD F;X " H;PXI H@V<>3 DGXD ^GV<CHXI ;== X<3>X CY <>DC‘<E;D<C>I CDAGV ;_>CV2;= _GA;Z<CV ;>H 2CVD;=<DP FGVG VGECVHGH ;>H VG^CVDGH _P
HCX;3G =GZG= ;>H _P H;P/ d;XGH C> DAG VGX@=DX CY CV;= DC‘<E<DP DGXDI DAG DC‘<E<DP E;DG3CVP CY H<YYGVG>D YC2@=;D<C>X CY H<;a<>C> DC _<VHX F;X GH@EGH/
W> H<GD;VP DC‘<E<DP DGXDI O;^;>GXG b@;<=�4"#$%&,( )*+"&,-*�;>H #&* H<;a<>C> :5 FGVG XG=GEDGH DC HGDGV2<>G DAG ,5#&/]AG DGXD ^GV<CH F;X ! H;PXI
<>E=@H<>3 # H;PX CY G‘^CX@VG DC #&* H<;a<>C> :5 <> DAG H<GD 8G‘^CX@VG ^GV<CH9 YC==CFGH _P ;D =G;XD ’ H;PX CY ;HH<D<C>;= C_XGVZ;D<C> 8^CXD(G‘:
^CX@VG ^GV<CH9 FA<=G DAG DGXD _<VHX ;VG VGEG<Z<>3 ;> @>DVG;DGH H<GD/ TCVD;=<DP ;>H ;_>CV2;= _GA;Z<CV FGVG VGECVHGH DAVC@3AC@D DAG DGXD ^GV<CH/
7ZGV;3G _CHP FG<3AD ;>H YCCH EC>X@2^D<C> ^GV H;P FGVG E;=E@=;DGH ;>H VGECVHGH/ c<>;==P DAG ,5#& FGVG HGDGV2<>GH _P XD;D<XD<E;= ;>;=PX<X/
]AG VGX@=DX XACFGH DA;D DAG ,-#& CY H<;a<>C> ;>H <DX DFC YCV2@=;D<C>X DC O;^;>GXG b@;<= F;X ./0+1+’/) 23Z43(+ _CHP FG<3ADI ;>H DAGVG FGVG
X<3><Y<E;>D DC‘<E<DP H<YYGVG>EGX _GDFGG> DAG DFC YCV2@=;D<C>X ;>H H<;a<>C>[ FA<=GI DAG ,-#& DC A<== ^;VDV<H3G F;X %%/’)1’+/0" 23Z43(+ _CHP
FG<3ADI ;>H DAGVG FGVG >C X<3><Y<E;>D DC‘<E<DP H<YYGVG>EGX _GDFGG> DAG DFC YCV2@=;D<C>X ;>H H<;a<>C>/ #&* H<;a<>C> :5 XACFGH X<3><Y<E;>D=P
H<YYGVG>D ;Z<;> H<GD;VP DC‘<E<DP DC H<YYGVG>D _<VHXI _G<>3 A<3A DC‘<E<DP DC O;^;>GXG b@;<= F<DA ,5#& +%& 23Z43(+ YCHHGV ;>H =CF DC‘<E<DP DC A<==
^;VDV<H3G F<DA ,5#& + %+& 23Z43(+ YCHHGV/ #&* H<;a<>C> :5 YCV XGGH DVG;D2G>D ;>H +&* ^;VD<E@=;DG H<;a<>C> YCV HVGXX<>3 <> DAG Y<G=H EC@=H _G
A;V2Y@= DC _<VHX/
;+(<"0=*: ;E@DG CV;= DC‘<E<DP[ ;Z<;> H<GD;VP DC‘<E<DP[ ;Z<;>



!""!! ""

#$%#$%&$’(’&’()*+,-./012/+
34565789*+:5;<.;=>?(@0AB
CD9ECD3FGHIJKLMNOP/)*+Q#$4
’RST*+U./VUWX0YZ[)Q\]^_
‘a%,-./0&YZbcdef0ghijklm,9
+no 122pqggr0stij’u#$40v
Dwp09E,st0xykGST)3+Qz(kl{|
}~ghij�k0 425Q \z�ij,st0S
��{�9y�k��9ykij�g\���9��
��,0��Q ��9,-./0��E\��V�f_
�vD9+�YCr���vD#$4)1+QE�^��
��������#$4\���vDQ

� /,.ij¡9ST¢£¤:YZ¥¦wp
§y�¨/?¨/©ª9�«¬®¯;°±®¯;
²³´Gµ¶;R¡·¸¹º»¼½¯¾-Q YZR
ST«g©ª0¿ÀÁy9ÂÃ+Ä%6&STÅ¤ÆD
~ÇYZÈÉ0�ÊË%3&ÌÍÇYZÈÉ0)Î;Ï
Ð;Ñ6-Ë%1&ÒÓÔÕYZÖÅ¤ÈÉ~ST×S
T0ØÙÚË%7&CG)Î�Û8×ÜÝ8vDÖÞ
STßÍQ

àl]^_�‘áâãäåqgæra%8$9:
%’; <$=;=$>? -?@A$B?9./0& ç?]^Úèéêagr
ëÊìí^qgærîï,ð%C:? D%E$(’%= <$=;=$>?
F?%=E: G?’E?@H I$(=(J$B%= K?9(L@B?9 #$A$9$(’H ,M-MN?(#
=(J$B%= -L@A?O&0ëñòó9côõö÷¦wpST©
ªij0YZø+ P2)Q íùRSTstiúûü
ý´þÿ!0éê9�Ïý´ÿ!"#9RST¦ç
$%©ª&’0YZ[)(@¥)*+Q l /$Q?’E?=
-"#)7+9\,+�YZwp0 *2b]^-)V_�
©ª./,9ST0©ª0x9U1 R*M222]39}
./�40 RSM!STQ ]^5!¦Å¤¤:67YZ
0ST�k1 PU 3VV8�9 E,ø WV59 P URV8
�:��stQ

W !"#$%

WMW &’("
;<=>ÄX!"#$%&’( )*+"&,-*Y u?@YäxAB

CDEF9GD Z2 ;H;IJKL 422 JMN9îïP
O0=>PQQ

RSÄ%.%/"%"+0,1* /%$&&2"+2-#$3&?@TU�V
BCDEP9IJKL ZU2 JMNQ

PQgrQWô\fAQWXú®YB 4Z9Y
B£ÓSTí[g¢\]9^_^stQ

YZÄ"S5#$4‘Z;S25#$4 .G;425#$
4ÜÝ89u?abc±def+gehEFQ
4MR &’$%
4MRM4 (i/õjÉ.k
QWfl� R2$RS %G9fAaWmnQ oñpD

q>oñ9rÖsçt�Q QWôuv�Í9�Pt
�Q Gw=>åRSCGQWS)9QWôx\yQ
WXúz{YQ9²|YZR=>VRS00¾í}
s~�V0Uí�}s~�Q\yQW\���Aý
´9 ��n "S5#$4‘Z;S25#$4 .G;425#
$4ÜÝ8��q��ìF~�95�~�� Z�L
�9��(���R�95�ìF�� 42�PQgr
%����&9�>�ô��G��9�>�ô��G
���Ë �S�C���,����+( ¡¢|
r9£S¤+×�+(�¥¦§QìF¨0=>;RS
x]©ª«oB9¬®¯=>;RS,.°±Vs
t²³QQW´Ö U ;9stkµ¶·¸¹Q Dº!
¸k²ER=>;RS0�}s8» [#S2¼XQJ½\J]*

KLYQ
*MRMR so«
QW\l�XRS&RY%G;¾� 7S5$UV’¿Ó9ÀÁ

n� *R^4P :?aW0Xú®ý´QGw=>VRS
{GPQgr9QWô R7 :Â�sÍQ\yQWôz
{YQ9çÃx0ÓÄ�� 7^S�~��9����
R��9 vD+3Å8ÆÅ0¥Ç��Å8R��9
R��?5(ìFJ� Z�I´QÈ3nPQ=>V
RSwÉQWSÊ,95Ê 42�%£���&Qn�r
~� S2T#$4 .GZËÌÉoñ,ý´so9QW
ÖÓG ! ;9ô S ;sÍZoñ9¨ Z ;s\]oñQÎ
Z¨ÏÐ ! ;¬ÇQ=>VRS0st²³å,
.°±9Ñ 4 ;¬®¯Òi9¿¨5; 4iQ àl=
>VRS0stk9²|ÇQrèRÇQ=>VRS
00¾í}s~�V0UíÓP~�Q\yQW\�
Ô~���Ax(@ÓÄ�� S^U�~��9 5�
42�PQgr9����R��9vD+3Å8ÆÅ
0¥Ç��Å8R��9R��?5(ìFJ� Z�
I´Q soZ¨‘Õ\]0QWXú9ÏÐ ! ;¬
ÇQ=>VRS0st²³å,.°±9Rklý´
kF!¸9²| [GS2¼? "S’�ÖgQ

R )*#+,

RM4 -./012/&’)*
ò 4×|~#$4‘Z?�rI8R=>0(

ØÙÚ-Ä�r8Û#$4I8?‘ZRST0./ÜÝR2Z7



! !!"! "# $ % & ’ ( ) ) *

! # "#$%&’()*+,-./0123452
$%&’( # )*+,( -.%’ ,-/0*0,1 -2 30%405-5 ,- 6%7%5(8( 9+%0’

! : "#$%&’6)*+,78/0123452
$%&’( : )*+,( -.%’ ,-/0*0,1 -2 30%405-5 ,- ;0’’ 7%.,.03<(

+,-./,0123456 78 #9:;6"=><
=>?@ABCD/,EF6 GABCH+,-.
?@"=IJ ABC# D<KE<F#LM6G"><=>NOP #=>
<=>QRSABCDH+,-. ?@"=ITUJ
#HIGV!IHJ D<KE<F#LM6WX$OAYZD[,/,
\]^T_‘6?@"=K"== D<KE<F#LMD$OJa/
$O6"=""== D<KE<F#LMD$OJ9/$O6#=""=
D<KE<F#LMD$OJb/$O6L#= D<KE<F#LMD
$OJc/$Od :; "=><=>?@V#=><=>
QRSABCD/,Jc/6G"><=>NOABC
D/,Jb/ef/ghijkSljNOmjnC
opq9/rs6tnCuvwxyzC{|6H}
aS~�DzCpq9/rs # ;g��uv6�n
C� :MH ;����uv���23�#nC�op
q��q�6239#nC����b�zC6��
nCA<=>�J��eaS~�BCpqD9/r
sJ�o����g����6bS~�pqD9/
rsJ� ¡¢£�V¤¥¦V§¨©ªV«¬®V¯
L°±V² :=MH= D05g³´pq��e

µ :¶p·<=>NO¸¹ºkSA»¼DH
+,-./,½123456 7µ :9:;6G"><

=>NOA»¼D/,EF6 GA»¼H+,-.
?@"=IJ ::IHG D<KE<F#LM6"=><=>?@P #=>
<=>QRSA»¼H+,-. ?@"= ITUJ
H:I=#VH#IC! D<KE<F#LM6WX$OAYZD[,/
,\]^T_‘6G"><=>NOV"=><=>?@V
#=><=>QRSA»¼D/,mJb/e<=>N
O¸kSAz¼Vn¼D��,¾¿À¹ÁÂ6zn
YÃÄºÅpq9/rs6 rsuvÆÇ�ÃÄH
Èef/gaS~�pqD9/rsJ�ÉÊËÌV�
Í¹�VÎ¤VÏ¤{|6² #M: ;9/rsÐÑ6b
ÒÓ�pqD9/rsJ�ÔÕÖ×VØÙÚV¯L
°±VÛÜÝÞ6² := D05ßàpq��q�e

YZA$OD��,áâãäåæ16 çSèé
êëìíVîëìï\e ºHã$OAYZD/,F
ðáSèñòEF6óôõD$OSè96$OAY
ZDö÷[,/,H}J?@KøùSV?SKúSV
:û,üSK:û,ýSN"O e ºH$OþãAÿºY
ZD/,¾¿yF6H}FèYZ!ðèYZAºH
$Oþã"á#b6$%¸$&YZ’$(YZAº
H$Oþã"á)b6 ç*+,A-ÄBCD ?@"=

J #I=M#I! D<KE<F#LM6A&./D ?@"=J AI#" D<K

���� 95%����� 50%���	
 10%����� 

�� 1d 2d 3d 7d �� 1d 2d 3d 7d �� 1d 2d 3d 7d 

CK 0 0 0 0 CK 0 0 0 0 CK 0 0 0 0 

7.9 1 1 1 1 8.3 0 0 0 0 12.0 0 0 0 0 

15.8 1 1 1 1 16.7 1 1 1 1 24.0 0 0 0 0 

31.7 9 9 9 9 33.3 3 3 3 3 48.0 10 10 10 10 

47.5 10 10 10 10 50.0 9 9 9 9 72.0 10 10 10 10 

��� 
� 

����� 

79.2 10 10 10 10 83.3 10 10 10 10 120.0 10 10 10 10 

LD��(mg�kg�� ��) 22.39 32.01 31.67 

95%��� 19.93~25.15 25.38~40.37 27.77~36.12 

 

���� 95%����� 50%���	
 10%����� 

�� 1 d 2 d 3 d 7 d �� 1 d 2 d 3 d 7 d �� 1 d 2 d 3 d 7 d 

CK 0 0 0 0 CK 0 0 0 0 CK 0 0 0 0 

2.4 0 0 0 0 1.3 0 0 0 0 2.0 0 0 0 0 

4.8 0 0 0 0 2.5 0 0 0 0 4.0 0 0 0 0 

9.5 1 1 1 1 5.0 6 6 6 6 8.0 6 6 6 6 

14.3 5 5 5 5 7.5 9 9 9 9 12.0 9 9 9 9 

��� 
� 

����� 

23.8 10 10 10 10 12.5 10 10 10 10 20.0 10 10 10 10 

LD��(mg�kg�� ��) 13.9 4.61 7.38 

95%��� 11.6~16.6 3.81~5.58 6.09~8.93 
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1 d 2 d 3 d 4 d ��/ 
mg�kg���� �� 
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����/ 
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���/ 

g 
�� 
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����/ 
g 

���/ 
g 

�� 
�	
 

����/ 
g 

���/ 
g 

�� 
�	
 

����/ 
g 

���/ 
g 

CK 0 124.5 9.0 0 122.0 18.0 0 125.5 19.0 0 130.5 20.0 

40 0 125.0* 7.0* 0 121.5* 17.0* 0 123.5* 17.0* 0 120.5* 17.0* 

80 0 124.5 7.0* 1 118.0* 10.0* 1 113.9* 11.1* 1 108.8* 11.1* 

160 0 108.5* 6.5* 2 108.0* 6.5* 2 96.3* 11.9* 5 96.0* 4.4* 

320 0 114.5* 3.5* 0 108.0* 3.5* 1 97.2* 1.5* 5 86.6* 2.2* 

600 1 120.0* 3.0* 1 116.0* 2.8* 3 105.0* 1.6* 6 97.5* 2.1* 

LC��  � � >600 254 

95%��� � �  62.8~1 020 

5 d 6 d 7 d 8 d 
��/ 

mg�kg���� �� 
�	
 

����/ 
g 

���/ 
g 

�� 
�	
 

����/ 
g 

���/ 
g 

�� 
�	
 

����/ 
g 

���/ 
g 

�� 
�	
 

����/ 
g 

���/ 
g 

CK 0 135.5 19.0 0 147.5 20.0 0 149.5 30.0 0 147.5 35.0 

40 0 119.5* 17.0* 0 133.5* 19.0* 0 132.0* 30.0 0 136.0* 30.0* 

80 1 101.1* 9.0* 2 113.7* 14.4* 2 111.0* 25.0* 3 118.0* 23.7* 

160 6 87.5* 3.0* 8 117.5* 10.0* 8 125.3** 25.3* 8 132.5* 30.0* 

320 8 79.9* 1.0* 8 95* 12.5* 8 100.0* 15.0* 8 105.0* 22.3* 

600 9 85.0* 0* 10 � � 10 � � 10 � � 

LC��  159 129 129 120 

95%��� 111~228 95.8~174 95.8~174 88.0~165 
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1 d 2 d 3 d 4 d ��/ 
mg�kg���� �� 

�	
 
���� 

/g 
���/ 

g 
�� 
�	
 

���� 
/g 

���/ 
g 

�� 
�	
 

���� 
/g 

���/ 
g 

�� 
�	
 

���� 
/g 

���/ 
g 

CK 0 300.0 8.0 0 323.0 17.0 0 318.3 18.0 0 320.0 18.0 

400 0 268.5* 7.0* 0 258.5* 17.0 0 255.0* 17.0* 0 247.5* 17.0* 

800 0 288.0* 7.0* 0 275.5* 16.0* 0 259.5* 10.0* 2 248.0* 9.5* 

1 600 0 278.5* 7.0* 0 264.0* 8.0* 0 246.5* 6.0* 0 224.0* 5.0* 

3 200 0 262.5* 4.0* 2 251.3* 1.5* 2 226.9* 1.3* 5 212.0* 1.3* 

6 000 0 269.5* 3.5* 0 247.5* 2.0* 1 227.2* 0.5* 4 216.0* 0.5* 

LC��  � � � � 

95%��� � � � � 

5 d 6 d 7 d 8 d 
��/ 

mg�kg���� �� 
�	
 

���� 
/g 

���/ 
g 

�� 
�	
 

���� 
/g 

���/ 
g 

�� 
�	
 

���� 
/g 

���/ 
g 

�� 
�	
 

���� 
/g 

���/ 
g 

CK 0 321.6 17.0 0 308.3 17.0 0 320.0 25.0 0 326.7 30.0 

400 0 239.5* 16.0* 0 251.0* 15.0* 0 248.0* 20.0* 0 255.0* 30.0 

800 2 235.0* 4.0* 3 250.0* 9.0* 3 254.0* 22.0* 4 281.0* 39.0* 

1 600 2 206.8* 4.5* 5 226.0* 5.0* 5 224.0* 19.0* 6 250.0* 24.0* 

3 200 8 211.0* 0.1* 8 215.0* 0* 8 230.0* 32.5* 8 240.0* 22.5* 

6 000 6 213.7* 0* 7 235.0* 5.0* 7 242.0* 28.3* 7 240.0* 28.3* 

LC��  2 430 1 540 1 540 1 210 

95%��� 1 830~3 210 891~2 650 891~2 650 674~2 160 
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