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< SUMMARY >

Purpose&
Contents

- Screening and isolation of Helicoverpa assulta using HasNPV
- Optimal production yields condition of Helicoverpa assulta using HasNPV

and biochemical characteristics

- Mass production and formulation on Helicoverpa assulta using HasNPV
- Biological control effect Helicoverpa assulta using HasNPV of field and

greenhouse test.

- Development of biological control increase efficacy

(HansNPV+ enthomopathogenic bacteria)

- Mass production and optical condition formulation on HasNPV

- Field experiment and enhanced effectiveness of HasNPV with additives

- Safety and suability of pathogenicity on formulation HasNPV

— Verification of insecticidal power of formulated formulation and comparison of

insecticidal power with products and feasibility study on commercialization

— Analysis of marketability for ecofriendly biopesticide of HasNPV

Results

- Mass production and optical condition formulation on HasNPV

- The Effect of temperature and storage on the Pathogenicity of the HasNPV

- Selection of biological control method of HasNPV

- Optimal concentration of HasNPV 1x107 PIBs/ml for field test

- Development of biopesticide product ‘DEFENSE’

- Patent 2, Technology transfer 2, Commercialization 1, Poster 4, Education 9,

Higher Education 2, Promotion 5, Political Application 1, Poster awards 1

Expected
Contribution

- Reduce the use of agricultural chemicals at farmers, decrease operating

costs

- Role of environmental agricultural materials necessary for the production

of environmentally friendly organic agricultural products

- Differentiated effectiveness from activation of agricultural industry

- Use of HasNPV for register and sell to biological insecticide products

- Sales forecast due to product publicity effect

- Development of enthomopathogenic biopesticide

- Implement environmentally friendly agriculture for biological controlling

- Secure international competitiveness through import substitution effect and

creation of new market for materials

Keywords

) Nuclear .
Helicoverpa ) ) o Ecofriendly
Host-insect Polyhedrosis Insecticide

assulta Guenee Agriculture

virus
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3. dv=¥ W& % A3

7b. g oz gutele 2 AW B wA)

HIZ7HA e sjs3 A2 a5yl E st A7 FE ol Fa dglon of
Aol that AFH ez WA o] Aujatze] F Vs de ¥ otdzt AFAN T2
=%, d=oly T4 =l e HAHARJ] Aot dRrAHom A dFed B A=A v
I o AL FAE o] A7IA ' ol & sdshy] AR WtE stuE AEH A
He =4ste] 35tz BAle] et e tiAlsdozA F8F seiA AA -l AT
o 2¥& AISAVIAL AT I FeAAE 25 dHe dode A, BholEz, A,
AEE 5 A5 WA & TS Fi AT olFdA Hol# e 7FEFo U3 5o
ol Eok, ey AtdES WAl &3 olojA ojn] AR A== ASATE A
F3E I AT AR Hpol# o] S A iyt HFo] HAl o] FoAAA ot F
7l A AbgskE Blgo] A dom, mlojE 2z A4k dEEo ATIGAAME HA HE
A Fshal ok ZFHolEae s ISl Y Solde] wa Foluy ¥Ry 22 <
sole dslE FA FoulA FHFS AT F A FHS AU o] vl =E
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B 718 sk LA tFAReR A7 FA L A AAATNI] At ¥

o]
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4 23 mATEl thate] b3 BaHe] S HasNPY-korS 4T
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lod o244 bandE AUk ©] bandE F=FFE 34dste] YA E (15,000 rpm, 30min.)
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(2) &2 nlolH 29 A

=23 nlo|H 29 FAHLS HanNPV-kord} HanNPV-sha& Hlnl A 33t DNAFE=
Fast DNA Spin kit for Soil (MP bio, USA)E o] &3} FZE3Hth. E&g viruse] 5AH L&
Virus DNA polymerase (pol) genes ©o]&3dte] FA3t1A, F5H DNAE FFOE 14
PCR¥} nested-PCR-& 433}t DNA polymerase (pol) gene?] ZFZS ¢33+ 1z PCR&
AVA1 (5°-GAR GGI GCI ACI GTI YTI GAY GC-3)3} AVS2 (5°-GCI GCR TAI CKY TTY TTI
SWR TA-3") primerE o|&3}a] 50 xl <o 1x PCR buffer, 20 mM MgCl,, 40mM dNTP
mixture, 2+ primer (1 «M), template DNA®} 0.5 U 7aqg polymeraseE 3718ttt (Feng &
Curtis, 1995). PCR ®H8-zH& 94 94 ColA 8 min 5 DNAZ pre-denaturation A]%!
%, 94 CoA 60 sec denaturation, 55 ‘ColA 60 sec annealing, 72 CollA 60 sec
extension= 35 cycless F3g & 72 CollA 5 min &< final extensionS G35 T
PCR products= ethidium bromide €4} 3 1 % agarose gelollA] RIsIH T

12k PCRE] SF4tes FFo=2 23 PCR< 333l on, oju double strand DNA virus
2 ZZ3}7] 98] A4 primers= AVA1¥ Pol (5-SWR TCI GTR TCI CCR TA-3)E o]
g3t om, 22 PCR 4H&& TP E 3% PCRE W o st s FHst H7]
g A A&

714 g B8 Agarose gelZH-E 343 DNA+= DNA recovery kit (Biofact, Korea)= 7
A% & cloning 3t Tk CloningS All-in-one vector (Biofact, Daejeon, Korea)S ©]-&3}%1
31, manufacturer’ s protocols We} F3ste] FHAA FrIAES AR LaboPass
Gel Extraction kit (CosmoGen, Korea)E ©]-83&ke] AHA|g 5, All-in-one vector (Biofact,
Korea)ell ligations}al, ©] plasmidE £ coli DH5 e« (RBC Korea, Korea)o] ¥ 3 LB +
kanamycin (50 ug/mL)Ej Aol A 719 AAHE colonyES FAA A7IAHE E2o o] &3
ot AA"E 9714 49S NCBI (www.ncbinlm.nih.gov)®] GenBank database® ]85}
BLAST search& %3l &34t}

1 A%} NEERYH F=% DNAS +3
Ha 22 ¢F 300 bpe] PCR productE&
T QArIMEE AASAT

A
=

o© 2 1z PCR¥} 2¥ 9] nested-PCRE 433l 1
dRom, sequence +4-& 93l clonings 33k

M kor sha

1. Agarose gel of the PCR product of double strand DNA virus.
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AN" QrINge g A7 uepjgnt. 47 A
(https://blast.ncbi.nlm.nih.gov/Blast.cgi)& £385t%0H,

TTCAAAGGCATCTGATGTAGCGAGATGCACGGCCTATACAGGTAATCTTGCGCCTTCTTT
GACTGTTTGGCTACAAACAATAAGATCCTGCCACCAACTTTTTCAAAATAGATATCAATCC
CGATAGGACAGGCAGCCCGTAAGGCTCGGTTTAGGTCATCTTCTTTATAATTAATGCAGG
CGTCAAAGCCTAAGGTATCAACGACATATCGACACTTCTCTTCGCTGCCAGCCAGACCAA
CAACCCGGCATCCAACACCGTCGCCCCCTCAA

3. kor type NPV viruse] €714 <&.

GTCGGTCTGCGATCGATGTTGTTCGACGATATATTCTTTTCCTTGTCGCCAATATTTTTCAT
TTCGTTGTCTCGCGCAAGCATCACCTCTTTGGGAATGCGGTACTCTCCGATGCCCATGCCG
TTGACGTAAAAAATGACAGATCGTTGTAACGTTTCTTTGGTGACCGATCTTAATTTTTGCCT
GCGGATGCATGGCTCTCCAAGATCACCGACCGGTCTCTGACGTGATGCCGTGTCAAAATCA
ACATTGAGAAATAACGCGTCCAATGCAATGAAATGCGTCTCCACACTTAGGCACTAAATGA
TTTTTGTAAGTCTCCTCCACCGCCGCCGCCTCATCAGGGCCCCTCAA

1%, sha type NPV viruse] &7]1A4 <.

B @rAg 2AAT T AN ulelE szt 22 BE @712 ool melg sz
ZAE o] Held Az kel e 2ok ThE FEIQl Ao 2AE YT,

() AAE o] &3 Petri-dish ko] A A=< T A
13 AAE o] &3+ Petri-dish 7to] AV BEHAAHS 2AS
7} 247Zro) Petri-dish ¢toll & AuFA vFdnjo ) H=E ;Hfg. u A 3 SEM
oz #F 3 A wATFolA 27ke] Petri-dish ere] iU} §3o0] 90%0] 4 A=
stom wml2 A2 FollA Z+2e] Petri-dish o] @uvhy f50] 70% ©]4e] oIl

AL FAsATt.

r(r

NPV infection of an insect host
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U AEE aFElul A gatelg 2o stz Aery 54 A 2 oH)
FEHo dd HHEr|=9] 7
ARty HER B Fsheofo] AFH o whEo] Xa glown, o)
of o AHgo® sl EF e ¥ ol FAbEC] Wg AE =Tt

23 FAFOE Q3 AFFHAE HZ7HA g E sieH VAR aFEeul s

A AT FE ol Fa oy stehEefo] i AR WAV AHYA L Ae F
NM=Z, AufzrEo] & HfE dS ¥ oyt AFA sl AHHN =3, AFoly 52
ol tig A AL Faet woke] A FFAHLZ 1% FAH e F AHA 7
20 Az BAZ ofy] Ha gtk o] &dsty] 93 werE shuE s MEA u

st etz Ao B e tiAedozA FHA sSHA AA &Fol
Okl om 1 FAE &5 WS dod= A, viold s, A

A, DAFE S AT PAC 2 MFS T3 Yk oFAM VAR welgaE AF
= =

() Sjchzha g ol e o) WeEjsts] Ashets 54

Az g etel g 0] LFPULbES Foli 1Ae slEe] nafuie fAR
dloles HEA Eo] AL YY vl 2B AFST AAT B 2
ArhzbA gtol g 20] S5 §7 AR WEHDA viole o] o] E7F
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chzpAgutol el o] ZUE fFL wol AT ZaHY WHIRY sl 5 2w
el A A EHEolrke FeE WML wy) Add ddase) 2ty Badn

o

=

9 A
49 % o 3 EeA Al 9aso) ol F40) He e e
g 5 Ao AR WAL F BAR A 4RA ) Ahe 849 4489 5 5HY ©
¥ YA FEl= vepge,

2 SthzA ol B 2 §571hE exo] e WAy 4
Achzhal ol e o] RS the WUY 2AE YIske] 33} 4% £FL ol &
stel saakg) vlold s FEE 20 x 10PBs/m) FE 10004 ATAR Ao
SE3te] 442 B3 Aol HF S SHGT 1N A4S A g G1EE FF
sl AFg2ElEd] £EEAL 20T 9} 00 ol A Ztz} Petri Dish(@ 9, %o] 1.5cm) & 1%

vhe] A A ARSSEA SUHE 33 ANl 4FE 2ASAC AW A golu WAl
YW T 0L WY Adte] BE T5%0] Fme Ei S00MAo H4E FA 3
HILHIERE A A2l Sfof ol £FAUG. Holels YT NgR A
o A9RF AL0xL0X03mE Ftel FFSHAOM AR ATARE FFS] A
fgel el HAT 4 AES 194E 24 AW £ AP A8 S BEY Hol
5 A 2 A HE 94 & 2ol8 239 BA0E ALNA FFech

A F md LA ARtel ASeE 2Absk Bd SA AAe ol8d AR F
Petri Dishell Yo WEr#A st o A A7|7F =0 ALFo] HAAY L5-E 799
Mo FR4E 1 F F3e ol galo ¢ds] 8T

rrore

H

L S B R I O

Mortality (%
No. of larva Virus Innc;:gln;!:ennc. ki
(RIBs/nt} 20°C 30T
HasNPV-kor 1] 82
ard
HasNPV-bei 2.0 %107 55 82
(33
HasNPV-sha 51 77
Inoculum conc. Mortality (%)
No. of larva Virus
(PIBs/mé) 20°C 30°C
HasNPV-kor 45 a0
4th
HasNPV-bei 2.0 = 107 40 35
43)
HasMPV-sha 47 36

_15_



z70] e P4
ol
2

tlo

l

EeE oA atel g 20 gl £59 F71E 9 2%

AFek7] 98l 20C, 30CeolA 3% % 48 /5 gz ALY 3#HF

2.0x10" PIBs/ml &) =2 HF3 A3z} Egd uvlolg)2 5 HasNPV-kor7b 30T =

M =2 82%2 AFES EATh

HEH 20T 9 4% 60%e] AFES Ho oF 20% AE9 *2

AEFEE =4 el 48 M T 3H I} v =% °2 =

28] A= YolxE Aoz AFEUT ole FEHILY
AlZ7tel &% %‘4101]/‘1 Hiolel 2~ A% wdo] Al7|7}t

Z/\].

2 >
>

]
o
v
o,
v
o
fu
=
rlo

N
-

> ol
mqm

ol i o
ofy
rw{m
L

N

N
R Hr
W, o2 o >

o N 4y
o
4t

FLSE o of b

=2 o
R

o
_‘ELO{N,

(E 2 1o
N
rr
)

b o
SIS
I
oE
o 4
=
_l
1:1
=
g
ok
2
>
rr
>
ol
o
i
i
i
p‘L

fin)
N
Lo
i
.
_‘rﬂ, oL

o
o
o
o M

o ol
o
Y
»
%
I
ok
©
N
o}

—

Mo & 41

o
)
N,

fol Hi
i)

N

%0

tlo

PO
30

o o
AU
i
u
)

o\
o 4z
B
N
N
o o

el

Hlo] 8] 2~ HasNPV-kore] 7%
Hojow ymA| nlojgjaes ojHT =2 6~7TLA 7MY B2 FAE K3

2
i
)
2l

3 =
N

0oy of 2 3L
R 1A
ofe fo
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Y AR B doln AFL olgste] TFTUMLY §5L ol &7 volgx 34
LR

olr 7] 93t HFTwEod W2 oA S v ZAEH T HasNPV-kor
o] 90%9 ArEg Hel 2.0x10%~10° PIBs/ml A ETolA 85x10% PIBs/m ¢t 7.3x10°8
PIBs/ml &] T}Z+A] A 4keko] vEbd WA, 2.0x105%~10% PBs/ml ¢ HE Tl A& 1.6~2.5x 10°
PIBs/ml &] o] oh2HA] A4S e ITh HasNPV-kore] 749 s ZolA AF&9 F
7reb FAlo g4 A Aty w3 =4 el oz 2AEITH

E oA glel e s AE SR AFo] mE uholEs At

No. of polyhedra production per
Inoculum conc.

NO. of larva Larva (PIBs/né)

(PIBs/né)

28°C (¥1)
2.0x102
2.0x 104 8.5x 108
2.0x 105 7.3x 108

3rd

2.0x108 1.6 x10°
2.0x107 1.9x10°
2.0x108 2.5x10°
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(4) 2xo) g A gntolg 2o AL A

ZZutol g & o] &% 3|5 A= Ignoffo (1973)7} Heliothis A& &l 5 nlold
2 AFA] Elears 4%F3 ol A2e Aoz thFsa vy Az yuto] 2
29 gFS YU 725 dFAEe 53 AT WRe] F2 o]&H )
on 25 AZMIAE o8& AR A=HI o FAZR] ZA= 835
A et lom(Kurstak, 1982), AASA ol o7k nlojgixo) T4 H2H2 SFILF9
225 A ol &t Tl BUA] w2 HlojHAE A vk a S
o] S4& T8 AR oA utel s 250 WE MEAe A ST
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dlolelss HlEpAAL Al SFAIF nEHuUEe] t@Agel Basty WA oS A
Be oo QIFAETL ol §Hol weh, AAF el WAED. 1¥ER 1te] ARE

WFASE ABAERA AT & 57} gink ole] mrk o A
A Bgol Z2aE & b ARE olgdl HH o]HF Aol ATFE T AT

Q

[l |

FEuiute] Fa rtef iz AFrvEe] i fddes
ASAE =4EAM A

HE HET WEd
A B B

44 (oW Yez o=

3% 1l0mg 100mg 16mg 52 Olmg 0.05mg 776z 01%mz 150m 2460mg

#Er  HER HERN BIER
A28 B C B

o ges

ibg 001w 3120m 0.27mg 72.0mg 0.5%mg 38.0mg 03¢

fd
X
af
T
)
o
e
o
o
>

b oste] sgZA g utolg 28 A A oE Aikstr] AR AFAL
=2g)sle] Diet 1, Diet2, Diet 3, DietdS ZH|3}gth Dietle A o

=
=
4 AFE AFARCIH Diet 2, 3, 4= HI1FE FAHARCE A4S 29 3t

o P AFAFOITh ALZAL Zhzte] AFAEY vFEmiud 28 f52 25X
A 28C oAl Z+zt Petri Dish(@ 9, =o] 1.5cm) & 1va]l® AA ASs9t 5= 40~
70% WA 10%=2 AR 2-HYPoH FEXHLE 2FEAE AAT & 58
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Ingredient Unit Dietl Diet2 Diet3 Diet4
Water m¢ 9000 7520 7520 500
Agar g 345 317 317 317
Casein g 6.0 97 - 9.7
Yeast g 36.0 - - -
Milk g 9.0 - 97 -
Sucrose g 103 103 103
Corn meal g 96.0 - - -
Soybean meal g 2.0 - - -
Raw pepper g - 3300 3300 6600
Pepper oil me 6.0 - - -
L-Ascorbic acid g 375 - - -
Linseed oil mé - 2.0 2.0 2.0
Vit.mixture g 37.5 29 29 2.9
Salt mix. g - 28 2.8 2.8
Sorbic acid g 33 - - -
Potassium sorbate g - 13 13 13
Methyl-p-hydroxybenzoate g 36 18 18 18
Aureomycin g - 13 13 13
Formaldehyde(40%) g 45 - - -
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o g vy 95% CL .
Temp ( Artificial diet LT, (Days Mortality (%,
p (0 5 (Days) (Days) ty (%)
Diet 1 10.2 9.9-10.4 60
Diet 2 8.5 8.2-8.8 80
24°C(+1)
Diet 3 8.2 1.8-8.6 85
Diet 4 1.9 1.6-8.2 90
Diet 1 1.5 6.9-8.1 18
Diet 2 6.7 6.4-1.0 91
28°C(11)
Diet 3 6.3 5.8-6.8 88
Diet 4 6.1 L.7-6.4 94
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TE #EE3% 41
Ak
Hjo|aj=

gadesd HasNPV—kor

Fluorescent

brightner

KEQ| HATTEA]
& OFEH| White carbon

Titanium dioxide

Baric acid

Ascorbic acid
duzF=d

Succinic acid

CAREE S FEEE 9 HHA

P35 A RS D HVA EF =AL

vl BAE 9% AgAEbtel g 2~ AYPIE A FAAECEE FEAE
QA yEFevhl g ZhA g ulel 8l 2 (Helicoverpa assulta nuclear polyhedrosis virus),
Zohfubd f2 A9l Stevioside, HAR® ZAQ1 Surfactant, Natural oil, AF&JAxpekA] =
FA A Q1 Fluoresoent brightner, White carbon, Titanium dioxide, &SI EH=Z {74
Q1 Boric acid, Ascorbic acid, Succinic acid, Sulfanilic acids >3%3}% .

olgdA FAE 7 EAES EAd A vl&E EElsted Formulation recipe #1,
Formulation recipe #2, Formulation recipe #3, Formulation recipe #4=Z A|¥3}E THE9]
aFjuhdel tig Hdd 2 AFES FARIAT

EAAL FAEAE SR W draA g Hke] 2 2 AlA

1.0x1010 j 1.0x1010 ¥ = 1.0x101 ot 1.0x100
HasNPV-kor PIBs/mt HasNPV-kor PIBs/n? HasNPV-kor PIBs/mg HasNPV-kor PIBs/me
Stevioside 3% Stevioside 3% Stevioside 3% Stevioside 3%
Surfactant #1 5% Surfactant #1 5% Surfactant #2 5% Surfactant #2 5%
Nature oil 1.5% Nature oil 1.5% Nature oil 1.5% Nature oil 15%
Fluorescent Fluorescent Fluorescent = Fluorescent
1% 1% o 1% ) 1%
brightner brightner ‘brightner brightner
Titanium " Titanium
White carbon 1% o = 1% White carbon 1% s 1%
dioxide dioxide
Boric acid® | 180g/100¢ | Boric acid®* | 180g/100¢ Boric acid® | 180g/100¢{ | Boric acid® | 180g/100¢
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T FGujug ok A W et 8l 2 (Helicoverpa assulta nuclear polyhedrosis virus)e] =&
sloll {714 H7bske AL wpolg 27t A WA HFol & HES st xS A%
8 F7HE A3 Ao E AEE {714 FF/+ Boric acid, Ascorbic acid, Succinic acid,
Sulfanilic acid ©]® A2 %= 500 ppm, 1,000 ppmeol® Fxg]e} vlwsle] oz FHe
G7)2ke] TISE A= 9 [TyzkS vln AP oH AMS oz AL 28CoA z+zt
NAALSSEH A ZAFSEA T

b A¥FsE A% FESH F HAUHA 2 2A
DFEELE BAE FEuivbd Ao A ekl g 20 A ¥ 3}
of & AE=d fazx A717] 1% WHe g {7]4ks H7tsked
ol HpolH 27t FA oA HFol & HEE i =

@o] o]gxa Ut} ol9} Ho] FEFIEAHE AgH {7141 Boric acid, Ascorbic
acid, Succinic acid, Sulfanilic acid ©|™ 2] %=+ 500ppm, 1,000ppme]w 2}zl #]
wste] oJe] FRFY Fridke] ek 4FE 9 LTsdks ¥la A

1 A3} Boric acid 500ppm, 1,000ppm * 2] el A LTs kel 6.1¥93} 5,14 =
Fom AFE&E Hlw TRl vlo]H 2 g9k Bluel 100%= ZAFE AT ¥ o9&
715 Aol A LTspgke]l  Boric acid A 27l ®lsll Alom AFE&EE o

E§EZF 9 70 BE 1E by dukzAgntel e 29 LTy

HasNPV-kor 1.0x10’PIBs/m alone. 5.9 5269 100
HasNPV-kor 1.0%107PIBs/n¢ +AA" 500ppm 8.3 7.1-89 5
HasNPV-kor 1.0x107PIBs/m¢ +AA 1,000ppm 7.0 3.4-1.7 85
HasNPV-kor 1.0x107PIBs/né +SuA? 500ppm 88 7.5-10.3 65
HasNPV-kor 1.0x107PIBs/ng +SuA 1,000ppm 74 6.3-7.9 80
HasNPV-kor 1.0x107PiBs/n¢ +SulA?) 500ppm 7.3 6.4-8.2 80
HasNPV-kor 1.0x107PIBs/n¢+SulA 1,000ppm 9.7 8.5-12.4 60
HasNPV-kor 1.0%107PIBs/nZ+BA‘ 500ppm 6.1 5.8-7.0 100
HasNPV-kor 1.0x107PIBs/m2+BA 1,000ppm 51 4.6-5.9 100

(3 Izt AHutolH 2~ AP PAA

AgYd HUdP A AUAARFE B3t AAsIHon GaFTHEHZ AdE Boric
acid7F H7He AAFHE FHE 4TFHE AL A ES AN 3 AX =
= 1L0X10°PIBs/m)Ex2] Hlolzl~E 38 nFgujvbde] A% I AE o =S
8C 71zt e AFa3s FASYTH

kg ZREAZ ME Boric acid7l #7118 AAFEHE A FEH 4F2F ety 1=
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AL S =BG WYY 24 A3 APHE 4FF =

‘ﬂ I solA A 27} ofF T&gk Apo]E HATH

AEE(0%)
120 -
100 - -+Formulation recipe #1
-B-Formulation recipe #2
80 1 - Formulation recipe #3
—Formulation recipe #4
éb ormulation recipe
40
20 1
0 T T 1
oE[_l_
0 2 4 b & 10
Y5 $Ro WE nEUY Ak el e 20 AFE

g 1.0%1010
asNFV=Kor | pe/me
Stevioside 3%

Surfactant #1 5%
Nature oil 1.5%
Fluorescent
1%
brightner
Titanium
1%
dioxide

Boricacid® | 100g/100

R I R S S ENPAR
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dutzloz Aol tek HgAdel vl TasiH J%ﬂ*é"ﬂ

= AAME RzA Hrte
Foll Al Wit FQl& stefof et wEb YA AAFE B Ao whEt
AEAAE A ST BREEE 20T, 4T, 20"09} 2 A7 gl AAEE
Aetel AE A ANRE AT AE A4 d3e AudSoE dAski. A
AES APz 28R A3 22 F=E 1.0x10° PBs/nl =2 npo]g]2g 3
B nExduivhdel AX F AS 25 27 28C EIte wE AFaRE A

Ao 1 23 gz AAFE -20Ce T2 HaolA 471e o) Aol AHH
90%°]1de] AFES HASH, 4T AN E 20T ok FASE &S AT 1 2

0C 9} Lo 90U o]TRE 70%5F02 ALEE0 Holxl= oz 2A Hol B
AF] 80%e1de AEE FHAHEE A ﬂoﬁ/ﬂt F7hlA WA wag I A
£3l= Blo] EHFQ Aoz 2AF HAUL MY AR AR ES Hol 0¥ AS
BAd G0l FAHUT dAE At AAF AR AZbEeE S ohzhA g HE
ole12=9] B0l WolAA QOBE FrtA UM2E TYSN 44 HEE B 1

Fe U Aol7t Tbs & Aow Amdth

120 -
100 1 [ 5
T o
80 2 7
B -
—p=_)
60 - 0
o ==4C
<
40 4 20C
20 - anicis
0 : : . :
15 45 60 90 120
B g)
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o]-g3ate] AlH % nlo] =
PCR#} nested-PCR2- 433} t}. DNA polymerase (pol) geneo] FZ2 9

o= =

AVA1 (5’-GAR GGI GCI ACI GTI YTI GAY GC-3)3 AVS2 (5’-GCI GCR TAI CKY TTY
TTI SWR TA-3") primer& o]83Fe] 50 «1 el 1x PCR buffer, 20 mM MgCly, 40mM

dNTP mixture, Z+ primer (1 «M), template DNAS} 0.5 U 7aqg polymeraseE 3 7}slH ot

(Feng & Curtis, 1995). PCR #F-gx271-2 94 94 CTeoA 8 min &<t DNAE

pre-denaturation A%l ¥, 94 ColA4 60 sec denaturation, 55 C o4 60 sec annealing,
72 Coll A4 60 sec extension= 35 cycless F-3gF 3 72 ColA 5 min &<t final
extensionS 3 3FA . PCR products= ethidium bromide
glsl . 12 PCRe FE4HES FE o2 23 PCRE 331921, olw double
strand DNA virus & F%3}7] ¢35t AH8-9 primer= AVAl1#} Pol (5°-SWR TCI GTR
TCI CCR TA-3)E o] &3t¥ o, 23 PCR 4He& o2 33 PCRE ¢ ¢
FRste] MES ettt 1 A3 - A9 o] AlFH § 15 dujoA=
izt A g uto] g 20 WETE YA oFe o2 ZAEUAT o8 Aa=
AotpA Hulol el 2~ A FQ HIAE AE R

gl Z ] 9% agarose gelolA]

AF7 HA &= Ao =2 1t o]y g
ZALE AT
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M kor wash

1,500 bp

1,000 bp
750 bp

500 bp

250 bp

a8 Yilx dx 3% A5 AH F oAngAghtels s 4R A9,
(M:size maker, kor: 23X 35 tAd & Al8)
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of. AGstd AA 458 AFH 7IE AFH &8 v AT R FF3 B8 =4

D A=Y 45

B
H
K3
N
N
o
:(I){=1
ol
O
oL
Y
(r
N

9 AANGA B AFE PATL o Rl Qor] o
719 ek AGAY A8E AT b AGHL EE WA A3, A0
=4, #7409 5 44T BAS op7lsm Uk olHT 4/1FA o
Ao BAge Hasalr] dskel A TABYLGE A2e NI A

<4 9 OH%

of A sH=E TAHLE 19603 TE Ao thet &} F28o] A& =5 7
T AE3t A7 AR er FUEA 23 e AAH olet 22 AEH WA=
= A FaeEolstz FA8k7] fsl 7188 B 244 ?ﬂz‘iiﬂr %%%QJ n A=
s Z&de= WRHe 53 IR

il

(Nucleopolyhedrovirus;NPV)= 7|5 Z ] tlg Eo]Ao] A
Aot EZF QI3 A Faistar ko] wue 7%%‘4% 7}113 Aol Y MxI=
Me HAELSATE FESE] AlRET Ao AT
FHAP AdS £t AYE Bl o 52 Head i/\} skt

g 33 AYE 3l ;X] aFof A2 vl s E AP ST A E
PHL 10" PBs/mle] w=2 H dopztAgulele a9} 23U AwEe 47 AE 2
L1 &% g5t 3§] %42 3l AR ST AlESHe2o A O Ad ot :
15C, F25 28CE FAstY AE AASAT A & HAFE 80% FA AT
16412 o] FAANA SFAF Fulrled 2529 FEE dH o= AR BAVE =
AbE Aol 3tE WY AAF $3EA Rkl 2 MAE A F A
sty S MAST HES TAVEE ZASA

o

BN
>~

AehzA kol 28 ol §3tel AFPAANZAY o] §& TRE AW ALs: PP
1 4% G}

o] 33 91% BYH PP B FFS wol WA Ha, o= 2
R

gol .
S BTk 2 Xo]8 Holx] YomE A gnes o} A7E 53 ud
Halz sz gntel s 9% Helg 33 AR A s ol wrlelAE
$49 Moz Ardn:

ot
04_4_1

_60_



100 1

80 A

MNSE (%)

40 -

20 A

T HolgfaXz] Z=sEAG HME =Nz

a4 ey gAY AA

(2 &F3} 84 A=
O =W - 9 ndEaA R

T BT WAL s Aese I IS AATZTIA OF
7HA Felz AL 8 A E skl vk AEEere] A wokddd Ao ‘g EY
o A& e T & H HFE <tolA #HYstH gAY dddA WA 55
H AREEO] Aok Tk Huh ¥ ASI G A, A, vholEs, e dATE
s doRle vdEE FEAES st Axdd o A AAA MM BB F718Hst
2 B EgEes FEAECRE 5t AxT s oty o9t Fo] AEEefe
Fsd= A8l S FoFoltt

A AEFolM AzraA e AAANG FEE 200608 s vB=E s AR Tt

2= oF 260 T 22 20 2™ (CPL Business Consultants, 2006) ©] % Bt 4=A]7} 159
Ak gejo] fRE Y s FoF AR EES AXst Aok Y MAE F
oFo] A FtET Zh=9 318t woF AME AxE AA ol ot gAbE o] 2014dlE of
330-4008 9t Zej o] AR E Aolgt AdEH Yh

R\
v,

Total - US$ 260 MM

[ Bt M Bacterial B Virus @ Fungal @Nematode

a9 AAA mAE s A TR
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E. 20149 9 HAE FF A 52 dSA] (F9] 0 1007 2]
2 FY NAFTA S0l | OFm2(3H | ORAIOH | emous | EEH
Ml 15 a0 10 5 20 30 160

Hiolzed 1o 15 10 2 5 10 4z
=S50 25 45 20 3 15 20 128
EfA| B0 140 a0 10 a0 B0 330

Z7 ! Imternational Biocontral Manufacturer's Association, 2004

EE.?_]_' 2008]"3_‘-‘?‘151 Z}%Eixﬂ /\]78- -ﬁLE7]_ UH]d 5%, /\6]101__% ’('5]‘_’_17_ 9}]\
o] )HRERTA ANAE vHlEA YL 2FH FAAE oot ¢

ol9} W2 9] mAEEekS AHEE HA wokpE|Ho| 23 FERIAZ 5=
stofof st=d TE3sh= HlERE 239 ol 28 FHT FA T ¥4 HAAe ns
Al st gxko] the A= JAFst=d 28A @A 5 F &n[AIA TEe 8
A Aty =3 & Hoze (73R dAE ‘ASARIIEZIAAT T “Helle
HHEAA” 2 TAE Lot Bt kst sHAIRE Aes oA AEH e =
BRI EFTAA7E AYEHEA o] DS dojen glon fiiie] #d 4
AN el AzARELS HIEo] AA =i wWE AZE Wl Bt THsd ISAE[ATIEET
AMAE Addsta Ao A FUelA BalsadS&AAE s5E FAFFS 20144
346F 0] FAIEOA A flom of7|o] wE = AlRe] frEE 20159 19739 Yo =

AA Al s 22 RS FA st

. A= FrlsdAA A B FEJAS R

] | ..... SN = | E?W 3 _| &
= |egemE| was | A =¥.omE| Esﬂé A

2007 £ 8 70 - - 70
008 | 42 | B | s@ | - | - | - | s
008 | 65 | M | &5 | - | - | - | e
00 | 69 | 3 | 108 | - | - | - | 108
o | %9 | a8 | waw | - | - | - | 1w
o0 | 82 | = | 2@ | 2 | o’ | A | 128
08 | 80 | M | i 5 i | ® | 1207
04 | 84 | 6 | 1200 4 B | ¥ |
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HRY HuE o2 200 2N o am 200 20 2054 3%

L P L HEAAR A A2 Heéls 000 1,800 0.0 280 2. L
oy OiHAE 2000 E2.658 3585 500 568 24503 2168 a3
i) = A0 £ i = iE= Ll 758 0653 1
xhG EER A 24 el SR IElE 20000 L] .60 0 1,300 360
el b} AR 2 A GB0ER 1gEl0l2 350 w04 B3904 8D 51384 10 44 154

404 AR AMERG i B 1¢El0i2  100M & £ 50 4530 030 % &
3] HEIOIOIXISI0 GBI M 5 81 10,000 2005 el g 1485 14778 4847 A 15
LTS L B 0RO 1300 005 W1 8 4m ki) 5150 785 03
YN ulpRAMafe Aol Ao AWE 8000 B8 555 5180 fix) ks LTS ?
] HIE[O]0Ix| 50|48 E| 234 E1 Lt 50 T 43 750 12550 &1 44
Huo B2 0H| I AA0MD 01 Jemjoj2 20000 0580 1.5 2.400) &0 et 0

Hojua g A 0 30 OFAL DAL ILALAWYE M KEC 3,000 8.4
Lo B A A B e A 0|6 A 30 000 5 180 L8 .. f 1
1EE HH R 2 A GRS 4 1&sioe 40000 w0 X
eujo| EISUINR - S e e TR TH Hela 00 N5 a0 5 0% a0
LR e A DERIS0Nr dlazy  Ho00 &0 i 567
o R AMUYLATT 24N B 20,000 3

AL HIESIE ALY S8 ot 400 1054 0 80 35 A% 260

A 13

A &AA e AEE ATEW 60%0]d°] AEFEE 9 2Y9S AES don
1 H 2 o] 24%, HMH%OI 11%, 2 & U™A 7g= 788 5 Aok vd=d 3
l"ﬁ‘i‘—Ol A3 FFols AARE T AFolH nlolgl~E URE T A|Fo] A
o7t o] FAA A Kt k. EdE ol#gt AFEL Ut JMH SR AuzL
Tl tid FEs Fu Jow Ao g AKHAH 9 Aol dFdA &
AA Z3) Avjsied B oEes HA A

nl_,

]

Ol o2 2 ™ oR

= > R R A )
9 N ‘
)lﬂj é_‘z th O{N

HuRARUA mEER
1% 3%

O T #eAAe] duE AR
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dob-g-2ol A ARS Al mhE| s A4RH] 82 77.14
THLZOEZA vlolH2E HFE £ AWelA violy
A7A Q] A2Q717HS oF 7-10Y 2251 o] 77tolE AFAS

2 AFS "9 oplo]H s RS Fof St FEF AFSA| 2 ZAL Al QI FARS-9)
5

- 10,000mk2] AFS Al oF 1R F A7l &8 5= B8] 870,000 0] A EHAIL Wt

=
_|>L
Ho
p

g
T
oF
ftlo
4

ol\ fo
>

o
N

Lo

.

B

o

g9 8799 Yaulgol AEHYUh TR AR B FEFU PHLIPASS
dlolgz AAEAZA ] mleld g 1641900 28T E&A Ao ofF

AE Y8 "ozl ~(2.0x10° PBs/m)E Fr I F i

(2.0x 102 PBs/m) o & 3t= AAZS(T) AN 2L 755G (F-21)
ANAZF 3 BA A A HF AYakelge 3,719¢0lH ol #¥
AR 7tA o g Fgo] bttt #dsty 9 U Y AFH vin Al 7t
& FF9 A$ $29-30/kgo. 2 AAEQA YA FAFEALRS0 gnln Al 9,000 o)t
stA9E 7]eF HojHl&(3A], ER/H, 7IEETE, 3W F9H8) Fo] ZEAH 74
< Aoz 15ve =4 AAHD o3 ML HF4A

+,

3ol glck.
olsh ol AAFEL HMxe] YO E Qste] HAPAA DFY AZE npol Y28 9
22 s PAFBYSAA] AF AL, QEIN} 5% FA BEHA AL
o) A !

c o2 Buah w3 B A7
FAE B AcitAgulole s i Bl HHstE F

A2 AFNLe] JFsske tobh W8A AR AgelA A2
AAZ B8 D A5} b @ Ao Bew,
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E SThA ol el s A4S S1F AE 88 AAA B4

A
Z7| S - B HE
ALS 4| | A AHH|
O** 2 - - - _
(H}T.;ﬂ_}%) olZ AR HZF: cjHA(250g)
N T o
@tal) 19,591 HasnPV-kor | ot
Stevioside 2
XAl ZF
i F_:E-_A)l = 9,006 Surfactant 71| 5%
Natureoil | 1s% =
L (=]
HE 2 (OL2])/day 1,044 — > HahPvior B
brightner -EHiLHE 2, 0000F2] 2|5
= -2.0x10"5(PIBS/ml)
o X 7| EH gt ol 3 A _H|E AAEE.
SriH| 8 (8l)/f2| 15.8 s e oiEl I AE B 2007
AFSH|: 870,000 | soricacer | i | » MIB(CIH2)U HIOIZA SE

-2.0x10'°-12(PIBS/ml)

S HH|#) 1,200,800 -HZL HasNPV-kor ¥ 1% &8
< 2,000012] x 164.1H(77.13 + 87 ¥) = 328,200

< 2,000012|0f| A H|Z(C|BIA) M4 = 2008 %]

oI 74H| (®)/0t2| 61.3 <+ HEGHo[HA HEH = 1,641
% Z|EFECHH[E(H7|, AHY|,, H/AT =) = 3,000
J¥24(8l) /) 1 37 & HEZE MAHE2 - 16413 + 3,000 = 46418

Se-

HaSNPV natural pesticide
1000 Kilograms
US $29 - 30 / Kilogram

O EE AAE YAz of Bl T AlE
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o AYstd AF ¢HAE F Y =A
AR NEDA = sted PAy} F2 o]F1 Yo olF 2l

° d7H0d 2 A

A vy 5 A EAZ gF s vk 1FHEuEE oAl w2 uig %

H&o 2 Fo Eojrte EAS Ko WA7}E o e rlalste AEY 5 Bol 73

7t AA st AE F8sta ok ol E dAshy] A Uk SUE AEH YA

S =3k st whAle] B e gASFdo2A FFA Al AA S o
T 231E& "AFA7I A

filo

o] &3 s Fo] WAl 3tk AR AEFFS 185F R AER
SA] 1%l A Al kA 3l T SFutelgls AFAE 24F5S AAS L UTh
A E= nlo)l3 A A= 2 u].o]g}/\A 2g- 24, HAdA AAH L Ao 72 AASS
ou o= Y AT P o = O:]:rL'T%'C 71725} vhol 2 =9
TS Aoy HholH 2 AFA Xﬂ?ﬂi‘r SOl &R AF7F vl vdst 25 Bk
Hpol#H 29] s S A o] & FE sl niol#z ATAY AFol o =dE9
= Astal 7 g AE ?ﬂEﬂg T8kl flek] AAlskaAH.

AF A 548 AP AERAAAATE AAFS =5 AFEHAR 93t %
sttt AFe HSAHLE 2‘ ato AA APS Fal AgE BREA ) FEFIAE
o] g3t IAhAAHY HPOlﬂié AFd HA=E Alxsion, Alxzd AMese sFdEd
ge A 8 AR ES AAsL] As HS AAFS SEste] AREsHT

or 1 FME AR, wlelHx, ANE, UNERE NAE
W
.

ON

ol

2 r
O_>|i O.u

D) ANFAE . gaAlxe] = (Apis mellifera)ol
ANEER . BH (Apis mellifera)ol o g
Nz Aag Fg3x I}
“F 2 A FEVE” [HEE 13] FAME FAAANE JEF W
Cs253 1A A017-55)0] 28] AA&AT}
ANEEFD dgzdAgutelal s FEAESH : 1.0x10° PIBs/mL

of £
o
>
o

ot FrlsdAA FAlol E7E

>
o
L

& 5|

5\—7‘]17‘]1 %7355‘ %/‘5‘% =H AFEE 362-20

AgdFe] A4 - B Ao AEdH =Y (Apis mellifera)e FAYEZFA
APAEE dE AMEEI Y, B A #3 vl A

g & 5 gle
29 A9 713@&7} zAgo] glom, g APYIA
Z39 Fol7] wEel Agshyr

NS  BBTAEGARDTL B kNS

AgEA 7 ATRe JE BTORRH x}L Puy mghqEe 9
(2014.07.28)3t & Al A|71A| {L:Q_ o ztAAS BT

ASTE Q)4 ol TAHy] (2Z), Aul 7|7 B AR TE A Trre] o)
Q8 A 1FE 60% °l) A %—Qﬂ% o] sgon, A
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B-10WlE 4 238 o)y Wi YRE HAstel wrel
AR3AE AL, Aol 4T A BE 5L Hotol

ARE 871 0 zEIRlE 2 EE o] &dte] do] 15 cm, A% 5 cm 79 dFF LR
el AFE AolA e dTE HFIF FEA FAH HA 1
cm, Zo] 5 cm AE)E 7€ F UAEF THLE FL& 2¥A
A E ARESEATH

AREEd =2 A AFAdE A" 0 @717l e 2ES I EFedA gidd

A3t Aol F2 ddEs AP CO, gas®E mHAAZ &, 3 Aolx @

25mbE] A o] 25T +29] x4 JHAIZ thg Al dell A& T

AR 2 =2 v F @ AEEY SEARVIER B oA, NP FEE

FAAEFFY 10~1008) =S TEE AHYIH s F AR A=E

Holgley & AdEZe B¢ 4 ARgekF 1000 3Ahoz s 1000 52 ==

AdEd AAE AFAZA Eoh mebA AFEEE =279 48AEEE ElO]

AES7] AT Hao] T 20E 13 A AFEFEE FHALEFFET 500

e TER AAHAL, o e 39 FEEA FAASFFRT 2, 10M Fe FEE

F72 AAsA T
AlFLAe] 24  AFEZAS 20 mL volumetric flaskell Z+zF 0.4, 2.0, 10.0 mL& 21
50% (Wlv) AFE&dS dF 718t dE8AZ oo FA7FA H &3 o] F vortex

mixerg ©|-83 i3] mukste] FH AREekER (100u] 3AD)ET 2, 10, S0H) H&
TEo AFEY (test solution)S ZA|sHH ).

ANEEE =5 4 APFEY AojA & FEagaldd A@E&As go] FFstaen,
48N 7 Tt AABlESE S

SR JEXY
FE7) A @BAL AN, LR 230-27.0C AUEE 500-700%, ol EBFH:
NUED SBEE B ANT 50% ATEA0] SolE FABE BATIT LA
L L

FEshant
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=2 =X [e]
FE34 2 AAE - AFR RE AA ot AWED xE F AN 2
BLFE A MY BRI BEe FEIARAE YWFEHFY, SolFH o
AMANAE BESRAL. QAR BHL KGO BFF] LAYl g FALS
olgdte] =S W HEol, vyl L BFY gAYl FuE AP AAR
w4 st

HA7kstel #A AR B @R} hemacytometerE /\P&o}fﬂ Akt
AY &5 2 AUsE AdA Auex: 2 FuEEE AIENAEH 608 HHoe=
A% AR 4% 7]2A (Thermo recorder TR-72U, Thermo Scientific™, USA)S
.]
o

et AdEd ATy dFAFE Bdste A FIEFE
olu, ZAZZ 1M IBM SPSS statistics version 202 ©]-&3}
sAY ARAE S FEAEES dEd Ae, ddux 24t
At o= dunnett t-test A#E &3k, T gl
A3E A g3t

l

Ak

NEgE =231 0 BRI T SAE SHAdLdY AW REs HdE 259C
(24.8~26.8C), AEFEE He 57.4% (46~64%) ©lATh FF=7F €F Az ol A
A Zrel=gele] B9 (B0~70C)Z e Hlojy ojgo] Aoy, Algdl mA =

ke

flo |
P
o &
ut
e
o)
i
32
v

]
&

r10

o9M3nT oansny 09HTNT 09/19M7
0:00°00 00000 0:00°00 0:00°00
Cursor A 09/112017 12:23'32 Calculation Range from 09/11/2017 14:56'53
Cursor B 09/20/2017 14:30°35 A<—=8 9 02:0703 to DSFZ0/2017 11:5714
Ch Name Interval Sample | CursorA | CurserB Ac«=B I High J Low J Avg, I Unit J -
1 | Ch1 60min. 214 —_ —_ e 268 248 2589 eerd
[z | cn2 &0min. 214 - - - 64 a5 574 %RH |
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I W GRAEAY =T T 99 A A, diR2Te FHXAAREC] 22.7%
A7 ANZ 20.0%5 23 st AlFS FE539T ATEZE HYES FH A&
(1008} FAPHHRT 2, 10, 508 ==L FEEZ HAHSH == 2dy, dEFTEY9
FARAXNAELS 2 26.7%, 20.0%, 34.7%=2 #ZZ A} (Table).
Table. Cumulative mortality of honeybees
No. of Cumulative mortality after exposure 9 iai],f
p mortality
Dosage?® exposed
homeyhoes 4 hr 1 2 | 3|4 | 5|6 | 7| 81]09 (Death /
day | day | day | day | day | day | day | day | day Total)
25 0 0 1 1 2 3 3 3 5 5
o 25 oo |0 | 2] 2|5 |6/|6]|6]|S8 997,
25 ol ool 3| 3|33/ 3]|3]4]|ar/7
Total 0 0 1 6 7 11 12 12 14 17
25 0 0 0 0 0 0 1 1 3 3
) 25 0 0 0 1 1 1 2 6 6 7 26.7%
25 ololololol 2] 4] 6] 8 ]|10]| @/T
Total 0 0 0 1 1 3 7 13 17 20
25 0 0 0 0 1 1 1 4 4 4
i 25 ojloflo]o[O0 0] 2| 2]|4]4 90.0%
25 olololololol| 3] a]| 4] 7| A5/79
Total 0 0 0 0 1 1 6 10 12 15
25 0 0 0 0 0 0 3 4 5 6
- 25 0 0 1 1 1 2 3 3 6 7 34.7%
25 ol ool 1|5 |7 |10]13]|13]|13]| ©@6/75
Total 0 0 1 2 6 9 16 20 24 26

a: Fold concentration of recommended dosage
b: Untreated control
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BZ7IEES thzTolA XA AAAE A7 oSS Bl Al BEHA FU.
NEER AgToyes By Zof S44e B &5 JHAZE FZ2H AT (Table).

Table. Behavioral abnormalities of honeybees

No. of Abnormal response after exposure
Dosage® | exposed 1 2 3 4 5 6 7 8 9
honeybees| 4 hr day | day | day | day | day | day | day | day | day
25 N N N N N N N N N N
0P 25 N N N N N N N N N N
25 N N N N N N N N N N
25 N N N N N N N N N N
2 25 N N N N N N N N N N
25 N N N N N N N N N N
25 N N N N N N N N N N
10 25 N N N N N N N N N N
25 N N N N N N N N N N
25 N N N N N N N N N N
50 25 N N N N N N N N N N
25 N N N N N | B9 | N N N N

a: Fold concentration of recommended dosage
b: Untreated control
c: Number of honeybee
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D71 T Ry AFEE ATy 4 wxoA #EE XA A s
ANFEH 93 vAE ZTHAS A 2y, gz ANIEZE AT ZE
TEoA AESHA ZUt (Table).
Table. Check microbial infections of lethal honeybees
Dosage® o°
Days after 4 hr 1 2 3 4 5 6 7 8 9
exposure day day day day day day day day day
Cumulative 0 0 1 6 7 11 12 | 12 14 17
mortality
Number of < - | ND! | ND | ND | ND | ND - ND | ND
microbial
Dosage 2
Days after 4 hr 1 2 3 4 5 6 7 8 9
exposure day day day day day day day day day
Cumulative |, 0 0 1 1 3 7 13 | 17 | =20
mortality
Number of - - - ND - ND | ND | ND | ND | ND
microbial
Dosage 10
Days after 4 hr 1 2 3 4 5 6 7 8 9
exposure day day day day day day day day day
Cumulative |, 0 0 0 1 1 6 10 | 12 | 15
mortality
Number of - - - - ND - ND | ND | ND | ND
microbial
Dosage 50
Days after A hr 1 2 3 4 5 6 7 8 9
exposure day day day day day day day day day
Cumulative 0 0 1 2 6 9 16 20 | 24 26
mortality
Number of
i ) - - ND ND ND ND ND ND ND ND
microbial
a: Fold concentration of recommended dosage
b: Untreated control
c: It is not carried out
d: Not detected
1z AE AP EE = F 9YAbA] #EE dExTY FAXA o APEE
Ao 2+ FEE FAHXA Fol diEte] B4kl A4 HAS AATS A
SEAR ol EQlg  (p-value (FEE) > 0.059] uwEt LUux] B4R 9
AT A o2 dunnett t-test A3ES AL3A T Dunnett t-test EAAEE A &3
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okgF (100W) 34 2, 10, 508 =& FZoA FAZHO=R
0.05) o] @ Gao] gl Ho=w »}E}wu} e}
29 E (NOEQE FHA-&orRnT 5 B

5=

USRI )
o o %
b > St
Mﬁﬁé‘é
o

i

32

)

(2) NFAE : New Zealand WhiteA] E7]o] tdt ozl ~9] obdulzxZ A H
AdEd gl

ANdEZH o E7 oig FHUAFAAANHES Bt fUlEdAA FE5FAle #IH
NzxARE &84 3
Al 4 ek 2 gAY SEVIET R 12] ds=s4AAE 71 U

&3 A A2016-385)0 Fste] A BT

B

: A SEE e 254-1

3] ¢ 031-227-5955

AN @A A 2 Ao AFHEE New Zealand WhiteAd] E7]= PR3 AIE
de] AREEA low E AE tE VAR SE8 545 l—‘lﬂ N@Aa 34
5l G717t golste] ekt

T % A=A As kg Al AF ke
H] Al 2 1.9 ~ 2.0 19 ~ 21

<3t 2 Ao . FES 7YY F 5Y ¢ s=4 'd do] & slellA E=BATIEA At
sl

MAE A
FES AYEEZE Fo UATT A & #3 AAFSIA Foll o]do]l gl

g AE

=S ARESHAT

AL A GARe] RAANRBPEE st A8t

AR i U

AR B A Asg4e 5 23+£2C, AUsE 50 £ 10%, 7IAA

(LATA~L37A) 2D 2% 200 ~ 300 Luxe] A& Az A
Toste] =3t @A@Yz B A7 ARSI
2 AF7IE S stainless steel ARSAFAE (50 X 38 x 40 c)gbell o]

g 2 F8F A REE E7|E HHYAts [Cargill Agri Purina Korea Inc.]& A<]d
FAANHOH & AFEHE SAS AsrE A AHAAAC
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NgEe %
AgEe T ARR
= 525 N )
2 < NgEa
o A H 2 3
S o % 4 e

NBEA 2=AAGRL Qo AYRI AP APor =ANA ¥u
ZELT-

Folg MR AFEIY dW2E vAYE 4/5AAAE AE AGWel oA
AAY 107 B9l sFsts kS Foisiop soh AP FEA R 1.0x10°
PIBs/mLol =& i 22 0.1 mL(1.0x10" PIB)E & efeFo g HA st
ol AFFRS ABAN A 2447 ol FE =L AASe] ol ool gl
FES ST AT Hoke] SIS A HolgA Fohd el ABEA 01
MLE & Wel Wol Aelshn AWBA] £4L wy) S8 FAAL i B R of
1230 fASTE RAYT P dERR Sel AHrss VI vw §EE

S =

A EFH AR EED AP T TY7HA GRS WEl, 534 2 AAsEe] oo
55 #EAsAT

As A AFEFD AR Ay F 48, T2AIZE 96AIZE, Tl AR AFES
=78tk

M-S (R fE)C] H7F: ehibgo] ke “hubg37ix” o wEl HAASAT AlPEZ
Ae] 1, 24, 48, 72, 9641 B 7ol ZutEE, Ao, Aupld, BE wiEE 5 WS
7158kt

A=A Hyt o ohiks IR 9§ A A= A4 (0L, individual ocular irritation)
2 HF kA= A4 (MOL, mean ocular irritation)E AFEste] HFHAT AF F
HIAE FAMASF A4 (AOIL, acute ocular irritation®Z dtFTh o] A=
A= REE o] &5t AT AEE FE5HATH
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AS548 TE 7
SRR (A.0.L)7F 10.0 o3}
44 A=A4 (A.0.L)7F 10.1 ~ 30.0
4224 (A.0.L)7F 30.1 ~ 60.0
44 A=A4 (A.O.L)7F 60.1 o]

AN

>
ofN i
[

4

Yo i (Z oo

2 >

§2 Mo

Table. Mortality and clinical signs

No. of Days after application
treatment | 1 pr | 24 hr | 48 hr | 72 hr | 96 hr | 7 Day
1 NOR® | NOR | NOR | NOR | NOR | NOR
No eye 2 NOR | NOR | NOR | NOR | NOR | NOR | /3
washed
3 NOR | NOR | NOR | NOR | NOR | NOR
a : Normal

b : Number of dead animals/Number of tested animals

Az 3}
NEEA HaAA, g T 48, 7247 6AIZE L 7Y AAE AFS =AHI 4
AlZko] A 3gtel wEl SUISFAE BT

Table. Body weight changes

Animal. Days after application (g)
Group | N, 0 hr 48 hr 72 hr 9% hr | 7 Day Gain
1 2138.0 2154.0 2160.0 2191.5 2260.5 122.5
No eye
y 2 2039.5 2061.0 2072.0 2098.5 2170.0 130.5
washed
3 1919.5 1943.5 1989.0 2111.0 2245.5 326.0
Mean 2032.3 2052.8 2073.7 2133.7 2225.3 193.0
S.D.A 109.4 105.5 85.5 50.5 48.5 -

a : Standard Deviation
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Qrarg-el Bt
A # -1

- wAE 22 SAolAE ofHT AFHE BBEA kg,
B AR, ABED Aelzold Aute] WA

1 o
3 EE0] BEFHA AU

o
-
©
2

ol
b

- AP dEzTd oM E AuTd ASAE BEEHA St
HE 7dA #F AR, AEEE ATl Aol E

1 o
S8 miE=o] BEHA ST

BEF Sl ML ojH Y AFHE BBHA gtk
1=
9

B 7R B A7A, AFEed AETolM Aue] oA

Table. No eyes washed evaluation of eye irritation (Non-treatment)

we

Cornea Conjunctiva
. Diffuse .
: Animal | Degree Iris ) b) S
Time  No. of arfeas ©) | Redness | Edema | Lacrima [.O.L M.O.I. A.O.L
opacity o D) (B ®
A) Opacity
B)
1 0 0 0 0 0 0 0
1 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
94 1 0 0 0 0 0 0 0
hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
48 1 0 0 0 0 0 0 0
hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0 0.0
79 1 0 0 0 0 0 0 0
hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
96 1 0 0 0 0 0 0 0
hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
7 1 0 0 0 0 0 0 0
day 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0

a : [.O.I(Individual Ocular Irritation) = (A X B X 5)+C X 5)+D + E + F) X 2

b : M.O.L.(Mean Ocular Irritation)
c : A.O.L(Acute Ocular Irritation) = the maximum value of M.O.L
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. AREE HAFAS
Non-treatment Treatment
Time Animal. No.
LO.L?Y MOL” | AOL® LO.L?Y MOL” | AOL?
1 0 0
1 hr 2 0 0 0 0
3 0 0
1 0 0
24 hr 2 0 0 0 0
3 0 0
1 0 0
48 hr 2 0 0 0 0
3 0 0
0.0 0.0
1 0 0
72 hr 2 0 0 0 0
3 0 0
1 0 0
96 hr 2 0 0 0 0
3 0 0
1 0 0
7d 2 0 0 0 0
3 0 0
a: LOL (Individual Ocular Irritation)
b: M.O.L (Mean Ocular Irritation)
c: AO.L (Acute Ocular Irritation) = the maximum value of M.O.L

A5 el B
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g Wil ols) WrhE MAIASAEE At FALASAF (AODE
=% 2y, AOL= “0.07 olUH. ool AFZE3, New Zealand WhiteAl E7]0ll thzh

A
U0 QPRS- A elA A58 [ eAl= gl o)A “QlE” o= TEHEA

Table . No eyes washed evaluation of eye irritation (Treatment)

Cornea Conjunctiva
Diffuse
Time | Animal- | Degree | - Iris ~ | ror® | Mol | A0L
No. of areas (C) | Redness | Edema | Lacrima
opacity of D) ) ®
(A) Opacity
®)
1 0 0 0 0 0 0 0
1 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
24 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
48 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
0.0
1 0 0 0 0 0 0 0
72 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
96 hr 2 0 0 0 0 0 0 0 0.0
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
! 2 0 0 0 0 0 0 0 0.0
day
3 0 0 0 0 0 0 0

a : [.O.I. (Individual Ocular Irritation) = (A X B X 5)+(C X 5+D + E + F) x 2
b : M.O.I. Mean Ocular Irritation)
c : A.O.LL (Acute Ocular Irritation) = the maximum value of M.O.L
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@ AN&FAE : New Zealand WhiteA] E7]ol] thd ol 2o I RATAAY
ANFEA  gF s

AdE2d 0 E7ld U3 IABRAIFTAANES Tl fU1sdAA EFSFAA #SE
NzARE 832 o)
Ay o “F " AAle SE7]F7 [EE 12] JA==AAY J1E3 Wy

(5&XEHLA A2016-385)° Fatod A AT

g5 A2 254-1

SXZAHIA Al 2016-38% JASFA AD7IEH Ao WHE7E
ew Zealand Whiteﬁ] E7< lﬂo—F-‘ll 5’“*]@"“ %ﬂ AREEAL 31

S
oo
of
il
f
I -
%0
o
q OPF
Z.

T & A=Al AF kg AgA AF (kg

NEE=E 1.9 ~ 2.0 19 ~ 21

=3 3 A9 =S TUT F 59 B FEAILY FASIA EFA7IEA LRt
AR HE BEsto] AT HATES AP o] &3 AT

TR TRy A ARE AASE gl o)de] gle FEW Addsta] AdsAn

WA AR A Al AAAEFRE FAste] AEs

A58 e

AEEE B A AL 25 23 £2C, AuUlsE 50 + 10%, A (F=R7),
ZHAL 12X (LATA~2F7A) 2 2% 200 ~ 300Luxe] APdzAdA Az}

=E&TE g9%t =3 2 APV T A AMSE AT

AR =8 " AFI]ZE S ostainless steel ARSAEAF (503840 c)tel] Ho ARSSEA .
AR 9 S8 AlsE E7E %Wi/\}e [Cargill Agri Purina Korea Inc.]& =A}oJAl
HAANA A SRS 585 L E 5343 AstrE AT AFHAANHT
ANE=29 A

ANdTe 74 A sE2 A48t As3 55 3vlEE AFEStY 1o ®E T4
ANEg=d ZALAFEH]l dHFe=z AHAgFRddd AA AYFer =EAsHA Fa
23k At

A F A4 Ag=FS g £ &3 0.5 mLE A3

AP AP =S A= AP 24X Ao HAZIAEVIE o]l&std  AuF
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(THFDe] 22 15x15cm Yoz ARF tg A4t 7RSS J7E 71 S=ths
AHESER T 2X3 cmE AN AZE o]&3td 0.5 mLe AFEES AHEEHd =23
5 239 ’S%?i olgste] AHFELo AR Azt AP=HY F4 2 WES
)5l 719)8) HiA=EAH o] = (TegadermTM, 3Mjib)2} CobanTM  (self-adherent wrap,
Mo 2 14 FAAA AFEde]l A+ 2 Y T B AERE FAEA &
W 52 FEIA

Attt x2FAE SFFTE At Hgieer S48F vl

NHEA AA: /\]754‘3‘4_ =] 4/\]21- 2 Y AE AAST FHFo EL IAERHL
SHRTE AFS BF AA F F 958 GAHOE =7 FFAI ta AolA
Yo Fon

2. ARAFHAY 298 A

T 9 =4

WS EHZT4 AFER A T 72A774A] dubEide] W, 534 2 AASEY
&5 #FESAT

ANz 4 AFEA Ay ‘4?4 T 48, T2/ 2o A AT Z3ATH

AR #AZ ANFEAD X F8 I 1, 24, 48 @ 7247t E¥ BE 9 Ju @A &

Aol B D AIHe wH: AP Wrh: [HPwNg BN sl
Ifgn Al B AFHe % 1 AFElY AT me 434S
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NEEE!
dts53d 2 XA s=F
EE AFEE AojA oud RS E JEE R gton, XAMEE =3 WA E A kgt
Table. Mortality and clinical signs
Number of Days after treatment Mortality
animals O 1 2 3
1 NOR? NOR NOR NOR
2 NOR NOR NOR NOR 0/3°
3 NOR NOR NOR NOR
a : Normal

b : Number of dead animals/Number of tested animals

Az g}

Na=4

SBEEN

A 5 48A1ZE 7247t

Azl ZFatetel mEt S7EAE B

Table. Body weight changes

NAE ATs AT

Number of Days after treatment (g)
animals 0 2 3 Gain
1 1964.5 1980.0 2014.5 50.0
2 2053.5 2078.5 2100.0 46.5
3 2146.5 2192.0 2209.0 62.5
Mean 2054.8 2083.5 2107.8 53.0
S.D.A 91.0 106.1 97.5 -

a : Standard Deviation
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Table 3. Evaluation of skin irritation (1/2)

3 5

Nad=4

1, 24, 48 %

7243k

H 3

Ay F

D f
Phases? | Number of Sites ays after treatment
animals 0 1 9
Control 0 0 0
1 sites
Test sites 0 0 0
Control 0 0 0
Erythema 5 sites
& Eschar Test sites 0 0 0
Control 0 0 :
3 sites
Test sites 0 0 0
Control 0 0 0
1 sites
Test sites 0 0 0
Control 0 0 0
Edema 2 sites
Test sites 0 0 0
Control 0 0 0
3 sites
Test sites 0 0 0

a : Time after topical treatment
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A=Ael #A ¢ RubgH stz o8] 1% ¥ REA=A 4 (Primary Irritation  Index,
PLE AF=3 23, PLLe “0.07 ola 7 1x A5x o8] A4S F&3td
“Qlg” oAt olie] Az KE tIxae= New Zealand WhiteAdl E7]9] I Ko g
Al A=A0] gle EHE FEHAT

Table 4. Evaluation of skin irritation (2/2)

Sites Control sites Test sites
Change Erg?g}rlr; & Edema Ersnglizi & Edema
Phases® | 24 hr 72 hr 24 hr 72 hr 24 hr 72 hr 24 hr 72 hr
1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0
Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sum® 0.0 0.0
P.LL¢ 0.0 0.0
a : Time after topical treatment

b : Sum of means at 24 and 72hr

P.LI. (Primary Irritation Index) = Total/2
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GOA A 5 g3lze] dof gigh FAAETFAEHLAAE
ANFEA: gAl~
ANdEH: Ao gk FAAETEA [ HYEAEE B8 fV1EEAAY] AlES Sl Tt
NzA8E SgFA o)

A “wf Bl fAlY SETIE” e 12] JIsSAANE VI 3

4

(&3 HaA A2016-383)) &3t A A AT
A= D uy
A&
Al&dA: SPF SD Rat
o
- HA FHAIFEATAL
- 2AA: A7E A BES HFHE 313
- AgA: 031-227-5955
Al EA ] MAALF: &2 TH A #2016-385 1= =4 AF7|E o AdESER
N=E FHn Jor, SDATS e ZAAAYP de] AMEHI o 7E2AFETH
T3] FAHFH Jorz AFAT 4 L FHrrp &o)str] wjEo|th
F5 2 AFHS
T & Male Female
TUA F5 738 79
TUA AF 197.5 ~ 215.0 151.5 ~ 159.0
FoA F5 8 8+H
EoA G 2415 ~ 274.0 176.0 ~ 202.0

=3 3 A9 FEs T F 5 % FEATAY dAselA esATIEA At
A3 E #Este] A7 AAE AE, 7 Aged AHgstan

AR B e

AFSEA: B AI-e ASSAE L L5 23+ 2T, AUHEE 50 + 10%, S7AA (F27]A),
2P A 2AZE (LATA~2F7A) 3 2% 200 ~300Luxe] APdzzdA AR}
w878 Fostal w3k 2 G st A7 AEskgih

AR sk B AR T EETFRYOIE AR (260 X 42 X 18 cm)el]

3ute]® Yo 248 Zol AMS3F T
AR 2 285 AEE AYSER 13AE [Cargill Agri Purina Korea Inc.]& #pe)A

BEANA ArF4 AZeH &2 ZFEHE T3 At A AAAHT

P
. :
Eojoprz A FEAEALA A 016-38F Fok] BHARA/|ZT W7 o] o

ATRAN AP Felsmi AAG 10° @9le] HFHE vYTS Tl

J
i
2

o
2
>
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10x10° 9] (PBsI/NADZ A48T,
Solofgrad AWERS AT (RdPe 45 47 mYd 47 unkE

[e)
— = =

(FFAT-INT, ASFAT) 4 79 vFAdETo 2 o 7 2nigd 47 16w,
o

o ERla HERAE
e 3% T9A uAR Q1Y
A T3 3V 3 3 3
o S 3 3 3 3
3 2 2 2 2
H] Foj o 27
B 2 2 2 2 2

Vel vpel

WAE S R4 A8R WA dgztAgvieldas g AEd WAS oA
o WAL AFEste] A4t
grle] AEa AP e 24 AP Holn mAEFEE 1.0x10° PBs/mLo| 22

ZASHA] ¢k 1.0x10° PIBs/mL2] A @& (test solution) .2 AM-&3F o).
TFojdeF  (volume)dH: B fFF4EE 1.0 mL/PBs (1.0x10° PBymLZ A3
A @ ekt

NPz Fo

Abzel A AFEY Fostr] A s AR Hol
3~4MZE Fo Fofstaith

T4z 9 Fogy: Rat A7Fo& EdH Gonde)s ol&ste] AFFo A=EE
of-gsto] el 13 Al Fofsoith.

FA ek, AR

A
2

Wl

B3 9 ANGE
ANFEZY 8 AAFE: Fol UL Fo F ujY 18] o)y ANFZFY @ AW
SER4E 2193 BL-2AS T

A% 24 AQRA Feldd, Fo 39, F 13 2 57 Ao 245

A APed Ba & 39, 79, 14Y 2 2126 CO, mANA HAse] UR B9
#9H4 o) fTE BASAT

MAE A WEE APEY ol ¥ 19, 39, 7Y 2 LA oHe At
aEgedgsel ¥n #4359 g 100 9A 84ste] AnAT hemacytometer

AHg-3te] Al

nAEe] ANREL: AFEEY Fo & 39, 7Y, 149 E 21g9Afel Rt Al
M, 2H, =, W, 9, d9, dade At Eadeddad ¥ 7AEe v
108] ©HA 5|4 st Hu) A 7 hemacytometers AH8-3te] AlFst At
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A

Rt ETE B AMEE 2 AdolA BATREY F it SS4S BEHA F%en,
AAFE =S AATH

AT AT S ZFoNA AR7IRE S SR

HALA: 72 BATE 3¢, 7Y, 149 H 21940 COE wHAA 2zt F8 A7]ol oigh
F¢A BEE AN A AT 27 FolF o] FEHAA AUt

nAd = A WSS AFEEZ Fo 19, 39, 74 2 4Rl oS AHFH st A9
e nAessrE 4% 23, 19ARE rpA 3FdR] 21d7HA mdEe] #EEH A
g

nAE AW A2 AEEd Fo F 34, 7Y, 149 B 21d Aol RSk AR, A,
24, B, 9, 8, dubdolAe] mAlE FE ST Ay, of' AT|dAE Yl

o A= HEHA FAU. ol AFZAH, HAlze] Ao gk &3 P Fo
Al Z7IAE mAEe] AEHA F%aL, AHAT AR mAEe] HEHA
dtom, B3 Al o oAuwd o] dF de]l BAHA grokth whebA fl2e 1.0x10°
PIBs/ml @9l sigsts vEe Ao @3 F7 Fo A F2 A7 (DolA &
kA @gkom Ald T8 A 7HA S5 T4 B AAPE fle AoR Hol gAFHdeR

3 Jge gl

=
2

o

2 AddEn.

rr

LY

OAEAE: Ao e HAse] FHENEHA Y

AR

AREA: ded BE FARAFAADL Fald AU Bl BE JxARE
By Bk

il

AlgRr: “Fek 9 A FEVIET [EE 12] JAEFAAE VI W
(FERETH A A2016-385)0l =35te] AAISFAT
NEs=
Al @ A: Rat Sprague-Dawley (SD), SPF
Tud

- AP AT T EATAE

- &AA]: A% A BEHe HFEWHE 313

- AgA]: 031-227-5955

AFdA L] e F2IZTAHIA A 2016-38% AEZAAE JIEH WHH
NEdEsERZ =5 FPsta gon, B AFd dg 7xA57t F83] FZHH
AoerE APAY s B B@rrp §olstr] Wl Adestith
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Al kA Fo A Male Female
% () 8 8
Az (@) 253.0 ~ 270.5 186.0 ~ 200.0
3 9 H4Y: FES 7Y & 5Y 9 FEATAL ASIA £ T HA Yt
A7 AHE #Zs A3 AMAES A8, B AP AEF AT

=
A B AN ASEA S &5 23 £2C, AUHEE 50 = 10%, SIAA (F27),
b 12413 (_97&7/\ ~QF7A) 9 %% 200~ 300Luxe] AFAzANA ALz}t
E w8t ¢35t 9 A@7IZE &< AE AbSskd

JAb =3t 2 AP T ZEEFMEYCIE ARSAEA (26 X 42 X 18 cm)ell
Sute]d Wol 21 Zol AMSSIA T

AR 2 L8 AEE AFSEL 1YPAE [Cargll Agri Purina Korea Inc.1& A4
A A AfFga AHeH 52 ZFEEE S34% AstrE AT AFAAAT
FofofgF

T
EofFrEdA: AdEZ] AE HADZ vAE AldHd JA Foese AT
10° @9l FHE vBES FAEE Hol a, AQFA Q] nyE fFaEAEe] 1.0x10°
PIBs/mLe] =2 1.0x10° PIBs/7/lA 2 A g]eks A3t T)
AHFE & [ AANE: AY 55 = 45 242 5oy 10n8 S 1Fo= 3o,
MAAEe 84 AL o] &3t AL EE_/\]% &1, AFS A= &
APEARE RSt dElskth
Sujti el AR AFEA7E AAoln wAE FEAAEC] 1.0x10° PIBs/mLo|EE
Sz M2 AAEA Ut
Srje] Ada APEY A AFFATE Aoz wAE  FEARO]  L0x10°
PIBs/mLo| & ZA|5}A] ¢ 1.0x10° PIBs/mL2] Al&-8<H (test solution) .2 AR5}t
g (volume) AA: kA AHeld=ZFS 1.0 mL/PIBs (1.0x10° PIBsmL)= A& 3t
o5kt

ANPEAS T
AAEFE B AR AFEES AFEAAY T ol SRl ARIE
o]g3te] 5x6 cmold A7) WolE AlE3sta, 4x5 cm 7] WA Az AFENE

T3 =3 o AR @ F$Jo Coban (self-adherentwrap, 3M o2 1A [ FA

_89_



NBEA AA: SRS EEAZ ABELE UNL F moh
B4 FRFE W 91 JR§ YAHOE BIE FRA

o 3 54

T ESTY R AAEE: AY LS A F 302, IARENA AAZEAA] w) A ek
dFEHSE H AAFE BEEeH, JIdFHe wWid 134, Fo A F
14 A7FA] #Z 8 ARSI

AT5A: Agdd BeE =0 st AFdEd Fo Aol AFges SHsAL A=
T2 Fste] Fo & 3, 7, HAFFTRLYI UIA AAE AsE SEeAT

A BE NFSENAAN Boldt $5574 5 A IAIZE A o #-4& AAsHA
BT

W2 ALFH(LDs) AFE: T X874 LA x112016-385 sofel S4AA7IER ERel
ol NEE AAT A, APare HAEFAA BE AP EEe] AL AdTR
& FAAYE At

A A
dFE=Z4 2 AAEE OA2E IARSSF 1L0x10° PIBs2 Ay =E3 A3
AEYT BEE AMAANA Eolgt dwte=s F4S dFEEHA Goen AAAR
HEEH A FUT.
Table. Mortality and clinical signs
Number
Dose . . Mortality
Group (PIBs/g) Sex .of Clinical signs (dead | total) LDs
animals
1 1.0x10° PIBs Male 5 No abnormality detected © 0/’53) N
0, 3
2 1.0x10® PIBs | Female 5 No abnormality detected (OO/AS) 1OxI0" PIBs

a : Number of Death animals / Number of tested animals
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Table. Mortality of rats

Time / Days after administration
Dose Number
Time Days
Group (PIBs/g) Sex .of
animals 20
min l1hr | 2hr | 3hr | 4hr | 1 2 3 4 5
1 1.0x108 Male 5 0l 0 0 0 0 0 0 0 0 0
2 1.0x10° Female 5 0 0 0 0 0 0 0 0 0 0
Number Days after administration
Dose
Group (PIBs/o) Sex of
Sig animals 6 7 8 9 10 11 12 13 14
1 1.0x10° Male 5 0 0 0 0 0 0 0 0 0
2 1.0x10° Female 5 0 0 0 0 0 0 0 0 0
a : Number of dead animals
Table. Clinical signs of rats
Dose Number Time | Days after administration
Group (PIBs/o) Sex of 20 Time Days
Sig animals min 1hr | 2hr | 3hr | 4hr 1 2 3 4 5
1 NAD?| NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
2 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
1 1.0x10® PIBs | Male 3 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
4 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
5 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
6 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
7 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
2 1.0x10® PIBs | Female 8 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
9 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
10 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
Dose Number Days after administration
Group (PIBs/a) Sex of
g animals 6 7 8 9 10 11 12 13 14
1 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
2 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
1 1.0x10® PIBs| Male 3 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
4 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
5 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
6 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
7 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
2 1.0x10® PIBs| Female 8 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
9 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
10 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD

a : No abnormality detected
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A BE APTEY AT AT = 33 do et S75AE B
Table. Mean body weights

Dose Number Days after administration (g)
Group (PIBs/o) Sex of
8 animals 0 7 14
1 1.0x10® PIBs Male 5 262.1+ 7.4% 3114 £ 16.1 372.6 £ 22.8
2 1.0x10® PIBs | Female 5 1938 £ 5.0 2195 £ 54 253.2 £ 17.1

a : Mean =+ standard deviation

Table. Body weights

Dose Number Days after administration (g)
Group Sex of

(PIBs/g) animals 0 3 7 14 Gain
1 270.5 286.0 319.0 376.5 106.0
2 256.0 280.0 306.0 370.5 114.5
1 |L0x10® PIBs| Male 3 267.5 287.0 3335 405.0 137.5
4 263.5 2775 308.5 370.0 106.5

5 253.0 271.0 290.0 341.0 88.0
MEAN 262.1 280.3 3114 372.6 110.5

SD.? 7.4 6.6 16.1 22.8 -

6 194.5 218.0 2275 280.5 86.0

7 195.0 206.0 218.5 240.0 45.0

2 |1.0x10° PIBs|Female| 8 1935 203.0 214.5 240.5 47.0
9 200.0 211.0 222.0 259.0 59.0

10 186.0 198.0 215.0 246.0 60.0

MEAN 193.8 207.2 219.5 253.2 59.4

S.D. 5.0 7.7 5.4 17.1 -

a : Standard deviation

HhEx)ALekeE (LDsp): =0 i
1.0x10° PIBs ©]%+ o]t}
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ANFEA: g~

APEZ: fAll o] Jojo g FFolFIFS Hrtsty] st AA s

AN “wof 2 dAle SEV|E [EE 13] IANE SAAY 7= UH

(521353 A A2016-383)0l =3te] A& T

NP E

N&olZF (89): oy (Cyprinus carpio)

N&ZF AAHolf: B AFo ARA Cyprinus carpio= 54 AEA S Fald H7to
g AHEEH 3, B AT #F N F e TES AFVEAET FHEH
o

30 G
)
off
i
™
o]oll
o

2 OECD 7tol=gtllollA FHH Fol7] wEol Agstitt.

A

T34 GLP A5 o443

Atz Aol 7Y @A 1 g 3 A8y ol 1 L7F §=5 80 L (30x60x45
cm) §F9] ASHA F2E AFESAT

33 &3t AEERAY LS FdA FAFHESE stFow, #3552
AT SEMAYES TR 8ol oE  fAE] ke d&EEVE
AaFF S AAEE G

£l 5: 20.0~24.0C (£ 1C)

Fx7: 29 16417, o 8AIZ

nhEla 9 73 SAAAR ] B adk vtelae 110%E A Z AR 79 &=3tsk
Holgol: AAFAl Fud ARE 1Y 13] Fo] skt

- ARes AseE AANEE (L0 xmst FARE 05 xm) E£F @A ALE
AT e

M9 (200~2400)HE fASE AB/ZE F Feo] WHEL1C
o WIEA Y=F stk EF NPEFY FENHLFL AT EAFES 6042

S
—
R

2
f
ol
ol
)
N
QL
b
f
—
N
)
o
2
4
I
Ay
p'h
A
o
__)‘.1_1‘1
QL
2

FA=E AT
NEEEAA: NFEEARFLS oH APS AAE Ax 1.0x10° PIBs/mLolAl 2] AL
AAZE Pgemz 1.0x10° PBs/mL (FHAE ¥59 1000H) B2 B AIS

A A S,
SESEIES R 0 g
Agszel WA 10 Lb 9E% AYE54E A F ods A u X F2
WU A AP EFE S
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NP =T
T 5% (PIBs/mL) Eles A&k
SAN =T - 1 10
NEED AT 1.0x10° 3 30

11/\171: B g™ AN FEFAEA Al

e & ‘3}915} -2} A l‘é%‘ﬂ.‘ T 23 ACR wAsts WHAFH R AYe
Z% ’8}&’21:} Aol wA= AP AA = 37, 10, 14, 17, 21, 24, 289
A A8 T

2nFF AP T dojaE(airstone) S Al FE] AXEY ALste 4taE
Gl

A@7IZE T Aol Holgol: 30249 AATIZE F¢ oA oF 3%l Esles F=
M AR F SR

=
NE iz gANET: NP8 Astre 2ATNETAE S AASATH
FAAU = Pentachlorophenol ~ sodium  salt (KANTO  CHEMICAL, JAPAN
Lot.30602312)E JFAdz=2=Z 3o 0.050, 0.071, 0.100, 0.141, 0.200 mg/L (FH] 1.4H=
ANE3 GLP FAAF5AAE (16-KET-PCO0DZA S #8354t

= =X ¢}
FEZ4 L AAe AN 1AL F aPn uND B0 AdNEEZY
ArolE F1EsPom Aeld S FACl RUFHE ASHE W SHYol

FAY o7in] EFo] FHH A XAE A SR

THAZA (72, pH, DO) ZAAZ] 9 WY - ARV T AN AEEE AE
IANZE Zol S8R AP wAART FAs AR 22 fFEA
TF22TAZ, pH 2 DO+ Orion 4 star (Thermo SCIEENTIFIO)E2=Z =433,

T

AEel 2L H-96735-total (HANNA) 22 ARg3ke] AT

A% 8 AF 53 AE A% A 23 FA APo] 10vtelE FANR Adstel 4%
8 AFES ZARYL AP FE F LAUET 0vte) 2 AEEL Al A AA F
l07lel & PAgE dEstel A% 2 AFS SR

ABgde] AR =4 WAE AZo: AEAF hemacytometerd  AH§3to]

Astatt. mlAdEY SAHE 9t A= AFE&F wAAmT A oH
A% 3 sample du]7d 3} hemacytometers A3} Al 43} th

WA b AR7IE T AAR BAA4S B AAle XA BdE 9Y AEAE
%21& homogenizer2 ®3 & HF F{HF «1’“ 3t Hw| A3 hemacytometer=
AHESt] ARl 5 & AET A NAE FAS SQtoE HAlE A RE
o =79} vl ste] HASHA T



H: 1.0x10° PIBs/mLe =z AL

=
Aot TIFRAEEE A L oy

ERLE

A}

o

A g4
TR D dutEA g3z Jo(Cyprinus carpiodl W HE4o] {9 A
ANgsE 1.0x10° PBs/mLE 30¥ B¢t WA oz AAZ Az Ag FFEA
AR A7 BEEA SR, w3 FESHE BEEHA GFuTh
Table. Cumulative mortality of Cyprinus carpio
Nominal Cumulative mortality
. Number
Corllaigntr aﬁlon of fish 0 1 2 3 4 5 6 7
(PIBs/mL) day | day | day | day | day | day | day | day
Control 10 0 0 0 0 0 0 0 0
1.0x10° 30 0 0 0 0 0 0 0 0
Nominal Cumulative mortality
trati Number
Cogflgn/raﬁ)m of fish 8 9 10 11 12 13 14 15
Sim day day day day day day day day
Control 10 0 0 0 0 0 0 0 0
1.0 10° 30 0 0 0 0 0 0 0 0
Nominal Cumulative mortality
trati Number
CogerBn/raLl)on of fish 6 | 17 | 18 | 19 | 20 | 21 | 22 | 23
Sim day day day day day day day day
Control 10 0 0 0 0 0 0 0 0
1.0 10° 30 0 0 0 0 0 0 0 0
Nominal Cumulative mortality
trati Number
CogerB“/raLl)on of fish 24 | 25 | 26 | 27 | 28 | 29 | 30
Sim day day day day day day day
Control 10 0 0 0 0 0 0 0
1.0 10° 30 0 0 0 0 0 0 0
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Table. Abnormal response of Cyprinus carpio

. Abnormal response
Nominal Number
concentration | “oegigh | 1 2 3 4 5 6 7
(PIBs/mL)
day day day day day day day day
Control 10 NY(10°) | N(10) | N(10) | N(0) | N(10) | N(10) | N(10) | N(10)
1.0x10° 30 N(30) | NGB0 | NGB0 | N@B0) | N@B0) | NGB0 | N@B0) | N30
. Cumulative mortality
Nominal Number
Colaration | of fish | g 9 0 | 11| 12 | 13| 14 | 15
day day day day day day day day
Control 10 NY(10°) | N(10) | N(10) | N(0) | NA0) | N(10) | N(10) | N(0)
1.0x10° 30 N@B0) | N(30) | N(30) | NB0) | N30 | NGB0 | N@B0) | N(30)
Nominzl Cumulative mortality
omina
concentration No?r?g%r
(PIBs/mL) 16 17 18 19 20 21 22 23
day day day day day day day day
Control 10 NY(10° | N(10) | N(10) | N(A0) | NA0) | N(10) | N(10) | N(0)
1.0x10° 30 N(30) | N(30) | N(30) | N(30) | N@B0) | NGB0 | N(30) | N(30)
Nominzl Cumulative mortality
omina
concentration I\Ohfmfﬂfsir
(PIBs/mL) 24 25 26 27 28 29 30
day day day day day day day
Control 10 NY(10°) | N(10) | N(10) | N(0) | N(A0) | N(10) | N(10)
1.0x10° 30 N(@E0) | N(30) | N0 | N(30) | N0 | NGB0 | N30
a: Normal

b: Number of fish
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pH 2 DO: A@&5e pHE SAZRFA 7.66 (7.23~7.890193, 1.0x10° PBs/mL
FETOAE 7.6 (7.41~7.90)01% k. AlEE&Fe DO= SAUERTANA 89.2%g:
(79.7~98.2)°1 23, 1.0x10° PIBs/mL % E ol 4= 88.4%y. (82.2~92.6)0] AT},

Table. pH-values

Nominal
concentration |Replication| 0 day | 3 day | 7 day |10 day |14 day|17 day |21 day |24 day|28 day
(PIBs/mL)
Control - 7.72 7.78 7.85 7.79 7.70 7.89 7.51 7.23 7.47
1 7.68 7.65 7.79 7.74 7.68 7.90 7.43 7.55 7.48
2 7.67 7.69 7.78 7.69 7.68 7.88 7.42 7.53 7.50
1.0x10°
3 7.65 7.71 7.78 7.71 7.66 7.88 7.41 7.55 7.51
Mean 7.67 7.68 7.78 7.71 7.67 7.89 7.42 7.54 7.50

pH meter - Orion 4 star [Thermo SCIENTIFIC]

Table. Dissolved oxygen concentration (%s,t)

Nominal
concentration |Replication| 0 day | 3 day | 7 day |10 day |14 day|17 day |21 day |24 day|28 day
(PIBs/mL)
Control - 89.6* | 98.2 89.8 90.7 87.2 85.9 87.0 79.7 94.4
1 88.1 92.0 92.2 90.3 86.8 83.6 87.0 87.4 92.2
2 86.7 92.6 88.1 90.5 84.2 82.2 87.2 88.0 91.3
1.0 10°
3 86.6 92.5 88.8 91.4 83.9 85.7 | 88.9 88.3 89.8
Mean 87.1 92.4 89.7 90.7 85.0 83.8 87.7 87.9 91.1

DO meter - Orion 4 star [Thermo SCIENTIFIC]
a: Unit - %squt.

S 9 Ax: AFEFY FLo SAHYETAA 221C (21.8~22.4)°]1 1, 1.0x10°
PIBs/mL FEwolAl< 22.1C (2L7~22.4)0]1AT} A@E&Fo AEE Stz TAA 70
mg/L CaCO; (64~76)°11x, 1.0x10° PIBsimL ¥%=7olAE 71 mg/L CaCOs
(62~84)] A Tt
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Table. Changes of water temperature

Nominal
concentration |Replication| 0 day | 3 day | 7 day |10 day |14 day|17 day |21 day |24 day|28 day
(PIBs/mL)
Control - 22.1* | 22.2 21.8 21.8 21.9 22.4 22.3 22.0 22.1
1 22.2 22.0 22.1 21.7 22.0 22.4 22.2 21.9 22.0
2 22.1 22.1 22.1 21.8 21.9 22.3 22.2 22.0 22.1
1.0x 10°
3 22.1 22.1 22.2 21.9 21.9 22.3 22.1 22.0 22.1
Mean 22.1 22.1 22.1 21.8 21.9 22.3 22.2 22.0 22.1
a: Unit - C

Table. Changes of water hardness

Nominal

concentration | 0 day | 3 day | 7 day | 10 day | 14 day | 17 day | 21 day | 24 day | 28 day
(PIBs/mL)
Control 74° 76 70 64 69 66 64 71 72
1.0x10° 77 73 68 67 70 84 71 62 68

Hardness meter - HI-96735-total [HANNA]
a: Unit - mg/LL CaCOs

A7 B AT AEAR A AR 100k o] AL 3.94 £ 0.27 cmelglaL, AT 0.76
+0.16 g IR ANFFTE F A= A2 sAU= W 3.93 £0.25 cmo| 1L,
1.0x10° PIBs/mL ®=TolAe 4.00 £0.23 cmol et A E 3 ANFEAEY AT
SAMEZANA  0.88 £0.22 golla, 1.0x10° PIBs/mL % ol 092 +0.12
gol Ut

EQL‘

Table. Size and Body weight measured of Cyprinus carpio

Day Size (cm) Body weight (g)
0° 3.94 + 0.27° 0.76 = 0.16
30 (Control) 3.93 + 0.25 0.88 =+ 0.22
30 (1.0x10° PIBs/mL)" 4.00 = 0.23 0.92 +0.12

a NBAR A ABAE wstzol Ta9] 10me e 247
b: AdAZE & 729 10vta]e =427
c: Mean=Standard deviation

Adgde mAE =4 0 FEFAIAANGAT F 0, 1, 2, 3, 4 2 79 1.0x10°
PBs/mL v% A @&He mAl&ES AW hemacytometers Ab83sted A3 2



0dxatoll  1.9x10° PIBs/mLola, 6¥xt=  1.7x10° PIBsimLE  +20% ©W=E
SAFHQ oY 790 7.5x10* PIBs/mLE " Ee %7l 74 I HZ & 80%
ngto 2 lEoe] F 23 APYEFE wASAT ARV T AIANILH nYE
SEAAE getd AREBAS AXAD 0, 3, 7, 10, 14, 17, 21, 24 D 28]
ANdgde] nAES =A% Axp zhzF 1.8%x10°, 1.8%x10°, 1.7x10°, 1.7x10°, 1.7%x10>
1.9%10° 1.7x10° 1.7x10> @ 1.7x10° PIBs/mL°] 1t}

Table. A& MAE 4 (F=FASAAND)

Nominal #=H AR H5? ((x 10* PIBs/mL)

concentration
(PIBs/mL) 0 day 1 day 2 day 3 day 4 day 7 day
1.0x 10° 19.4 15.4 17.0 15.5 174 7.5

a: Av)7d 3} hemacytometerE Ab-&3te] A

Table. Nd&F2 M= 548 (EAND)

Nominal
concentration
(PIBs/mL) 0 day | 3 day | 7 day | 10 day | 14day | 17 day | 21 day | 24 day | 28 day

Z5 v F5 (x 10* PBs/mL)

ry

1.0 < 10° 17.5 18.0 16.9 16.6 16.5 18.5 16.7 16.9 17.1

a: @173 hemacytometerE AM-&3te] A3

kel
[e] =
H2ol dojofl gk 30¥ B¢ WEEAAEE LChHe= TAE
0
PIBs/mLo] i t}.

Table. LCsy values

corizrr?tl?:tli on Number Cumulative mortality LCso? NOECP
(PIBs/mL) of fish (30 days) (PIBs/mL) (PIBs/mL)
Control 10 0
> 1.0x10° 1.0x10°
1.0x10° 30 0

a: Median lethal concentration, based on nominal concentration of active ingredient
b: No observed effect concentration
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