11-1543000-002167-01

A
=
Tor
olo

0

o
Ny

2018.03.23

71/ @9E

?_
_?_

A
sl

&

‘_'Z___
4

718/ 7hd et

5

73 3|t &L




TEHLNER A2 A8

& HIME “FUR & EANE 7)) EYREEL oY $28 Huaste 2
&7 sZHAA ML NE71zE : 2014.12.19.~2017.12.18.) 4] 2] HFEIME A
¥4,

2018 .08 ; 101 .

FEAT8Y : (F) @2 (RER) 0|48

AEAT7I8Y : bAddE (HEAD o5
7 o 8k (HEA) $8A

HE718YE : Aggn (HEZD) 7242

FRATAAR : Aojs
WEATHAR : AIYE o5y

A2HE 8 ”
FA71 w7

SAATHEAID S el Fol BY F4 A182o] mt BuM Ao o
.




3. BHax QoFA

BIA QokA

o
=z S 8 2 18 8 8
jamy 3 S S g 3
5T ajo o < < A 2 >
. | RFIFOFFE I
o e e "o " N R oo
M - % TR R pﬂ X M X 8 K
EE i ~ —_— jui ~ =
o MML ﬂw W ™ ®° !
il
o= "
o= ey = =
: Z z T T il " 4
= el Gl = N-lo o N e o m
_=— ~ o olm= —_— JI B G G -
n ™ {J 5 o) 0 ; = 5 .
< — o ) _&o T K M B %
& | F | e ’ e
B il 3 = _
o % mﬁ e e PR p T s MM
¢ A 1] L i
RN L._o ‘lmlﬂ ~ o~ © o 2 O e
= " W - N 1
= o o R w
=5 il L ¥ s I H AF %o
% - ;%_ﬂn_ﬂ 3 3 = 1:_/| Mﬂoﬂ 700
N E ¥
T i~ .W_Dl_ . “M_.u
X o b o <
\WO Jl KR _IT B ! Jl ﬂwﬁ = h <
o B 3 Bl &o B = Mo FK T
o _ﬂvﬂ O_E ﬂNO M%
B o 2 Tﬁ
lae) L Bo N 24
& c3 i = X do % E ﬂmn z
E i i
m i - il mu E) ~ ~ o W
- e < = a " v g
) z(_u B! T 3 K
o K —
o~ ~
o} ‘Bo Bo = K o i+ N W
(S o 53 oH m T 5 Wm o =
H < w = W oot 25
= - I is N ar 4
ku iy oF < o
z 2 2 5 Lag s
w R




4.
ZE QokR

%
lmE ‘_uww_ H ° B
= o ;
MW F 7 Bow w 0
oy X G ]
e 5 o= 4 . RO TR
T T Lo ] N =T
luo ~ oju do M B ) ) = =S = o
i - 5= o 5 oE o s
% 4 Lo 5l HT % oo ok K D o0 20
.wv_ e gl Jl T ™ i %0 X ﬂA.A pa — = ﬂrﬂ ﬂu OW ]
t T= =0 e w ~ N X of AR o NR XA R ol =
w o, ™ WX ¢ TEE w8 - f% = wh 2 T 2]
b (4o m,xm:_ Mo W= M o Njo - = =9 T ﬁoﬁ N =~ N g N %o = ‘m s o~
™ |y H% = K ‘Dﬂﬂl 1_M_| oo 1n”~ o @ T Hl m%l Ve o __ﬂrlu oy N Mo W B o m 5 T o
— ) 0 — —_— B =
u_.l o t do Phﬁo o ° o) TO < ey :,M do = = o o N g i o @ & g X No
_® T2 = M o it 5o el o == = Ha > & & X o
Gl mm% % % wruxu Il gy Ao ke __mﬁ = A Bl X op T TV m X o g - ) Ao
ar ol B N BT " w 2 w = T N L PR g o T o
To= T 00w o N m 5 . BKTE & o K N DN 2 o &1 iy .
Ao =% < zﬂ@. o Lakqﬁl]% Mﬂe&o T e O - L B E X on B
= Z.E\L.L o \gwq ! ToH .ﬁ W.H Tor TR N© <A ﬁl UT.C w.. z.E HT_Q ol K o oF ﬂo J._UO Wu _ vl o WLA‘l._
S i G WO T 4B i 8 FHow o S W = - =
o 0 o @ T T ﬂolj mommﬁr ? B % = " o o] o g s B X H 37 T
MSGE: Mo o K < = A = 0] 2 UTC_/@,TAQ A 0 N = o P & ur ey o T o
5 = Lo =T Sl < 36 B o2 i Sk 6 N g e i T o e =
q TR o= 1_.nno~__ ol = 5 < - — . / el
Trez % aeE EEr e L F BTy 5 TES kT 2E s 3°% = i
ﬂ]ao:/ == nnHl_nn]rﬂNj L A R T S iy oy OF col I o
< =g 5 =~ < N By O ol _ B or o 2o ~ oK P o N i
ol Doy % o N w oA o oz SR HS L WS w T sy I T oa
& s L TE gt 2o =7 T LN & o iy _F o G iy I
B w20 e T W L g L NP Do BE T ain = SF nEW 5
do o™ ﬁo\._,mo M__Iﬂio oF’ MWM&EMO N _zﬁ ,mvl;o,h N WI_M I = bomk ﬂ,mo ﬂﬂmu g o] w_g.a = — Xﬂ .Wt M o s A ﬂll o M,F ﬂqoﬂﬂfﬂ blo iy
M T ST 5 B o i D I e e S T o B o it o o %
< B W 2 T %ﬂmfﬂ Al iy ﬂ @V “ S m@ e Y o O TE gt o T En = ok Mmﬁ i o
00 O i ] 2P BLw T T m <l PR s R £ o z
5| g ) ‘ )| —_— )|
O O o W A E 9P P O w T ) 3 = it MGt _-_ i
o UF R _szWﬂ% o YNGR Wop T E h wor o Moy me T
e e WEE T do T o gy gl LEERE e G e
Co O s < B° e Wy 7o S of = ~ o NG N T o W 0%oP J oF o
oo | 1mﬂﬂ o mﬂ_,oﬂﬂx_vu xOﬂu_zT T Nk o E N o
T o ¥ i o o e o £ ﬁ@ B o
— perdt o ]_ -4 )
= 7K LI | N mﬂo N & ol = =5 e m,xk ATﬂ ﬁogo Njo
B | — =) uts| B OT JH % =1 ,_l,_of ‘_ﬂwa o
x . i ol ™ g R
B _ 0 o < Mo o ol T N
Pl o ° ii JHEﬁLl
) 0o o ! r NL_wmo N
x° ey I
N
M-
B o
ﬂ] N
X0 (s
= 9
= o F
T
B ~




O 71 &2t

- AR

Z7tel 4

— yu}3x

A A

I

10
Klo

1o

H

Y
__ot
Kl

Ll

2|7t

vy

=

—

Nfo

(571 o)




{ SUMMARY >

| A=WE | D-02

Purpose&
Contents

[] Development of eco-friendly antiseptic formulation through research on
pest control of paprika for export

[0 Development of pesticide management manual based on paprika
customized for securing export competitiveness in fresh agricultural products
market and protecting domestic consumers

Quantification of insect pests and economic damage levels that reduce the
commercial value of paprika for export

[1 Development of tailor-made eco-friendly agricultural products to cope
with the pesticide quarantine system of the export destination countries and
create a breakthrough

To evaluate the benefits of non-pesticide beneficial organisms in paprika
production, drug safety assessment of natural and pollinators

[] Establish a production system for new eco-friendly farming materials and
distribute farming materials and management techniques to farmers producing
paprika for export

Results

[1 Development of environment-friendly pest control agent for paprika for
export using pine cone extract based on phytoncide-based mixed extract

- Selection of two species through plant screening for new mixed extract

- Development of Optimum Extraction Process of New Mixed Extract and
Establishment of Active Ingredient / Index Component

[1 Investigation of damage effect on major pests of export paprika and
evaluation of control effect of new mixed extracts based on P. vannamei
phytoncide

- Identification of major insect pests and economic damage level of exported
paprika

- Evaluation of the Control Effect of New Mixed Extracts on Major Pests of
Exported Paprika

[1 Identification of the control mechanism and toxicity of major pests of
paprika for export of mixed extracts based on P. vannamei phononchide

- Assessment of cytotoxicity and gene expression changes of the mixed
extracts that exhibit efficacy on tobacco roux using gRT-PCR or RNA
sequencing

[1 Identification of the mechanism of action of pine cone-based
phytoncide-based mixed extract against major pests of export paprika

- Establishment of analysis system of Louis genetic expression of tobacco of




new mixed extract and confirmation of inhibition of ND-1, ATP-6 mRNA
expression of tobacco rui

[1 Identification of major insects of paprika for export and calculation of
economic damage level

- Investigation of major insect pests and correlation between pest density
and fruit damage

- Identification of the vertical distribution of major pest species in the plant
and the spatial occupancy pattern among the populations

— Identification of the early infestation time and spreading path of major
insect groups

- Obtain basic data for establishing level of economic damages by control
period and frequency

[J Evaluation of the effectiveness of new mixed extracts on major pests

The extracts were tested for their efficacy against two insect pests by
concentration and seven new mixed extracts were tested for tobacco roux
and peach aphid

(] Environmental impact assessment of useful mixed organisms

— Developed a laboratory bioassay method for pollinators

- Toxicity of microbial base extracts against Western obturator species was
evaluated by three neonicotinoid organic synthetic pesticides

[] Mechanism of action of the new mixed extract on pest control

- Total RNA extraction and cDNA synthesis of pests and useful insects, and
gene expression analysis using quantitative real-time PCR

[] Utilization plan

- Registration of new eco—friendly farming materials for pest management of
paprika, a high-disinfection export crop, replacing existing organic synthetic
pesticides

- Registration of new eco—friendly agricultural materials and usage method
to be used for national certification evaluation items for agricultural products

Expected . e .
D. . — Simplification of customs clearance process at the import and export
Contribution . . . e
quarantine stage through international certification
[] Expected Effect
— Establishment of management system and manual for pest control of high
value—added export agricultural products paprika
- Expansion of export market due to extension of paprika freshness
retention and reduction of pesticide residue
. . ) friendly
Keywords phytoncide papr ika expor t environment

pesticide
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1. dF7129A ¢ 718

FCHE \ D-03

1-1. A5 54
i

<L

it #A4lo] F7kghel mel A AT A3z

T o2 dul(well-being) ¥} #THE 2AM FAHE

3 AdS(yu et al. 2009).

« MM FAFES] U 2=l 927k 7FA| F(solanacae), i1FZ(Capsicum), 5%
(Annum)ol] £38l= 3ol A E=Z 6719 o}Fo] o m(Hwnag and Jang, 2001),

47}A]  EZ(annuum,grossum, lycopersiciforme % glabriusculum)e] S(GRIN

Lo r

national genetic resources program; http://www.ars—grin.gov). I} T}=
capsanthin, B-cryptoxanthin % zeaxanthin % 7}EE]L°] A AMAE SFstar Q)
om, HEA, Bl 2 C7} FR )y AARAEo g Ay FgaAg TR
I 5 Be S A o] &3t ,\/\.L(Fll”shel” and Kocis, 1987; Yu et al.,, 2006;
Jung et al.,, 2007; Oh et al.,, 2007; Park et al., 2007; Cho et al.,, 2008; Park
and Jeon, 2008) ¢ oW @42 <X quinone reductase &4 frEol &F0]
J= Ao W

A

s Tl A= 1994 AlFo A AE AEEr] AlEEFed(Jung et al., 2007), 19954
A& A9 MG EFEle] A AFs i FE3IHA EAH o= Auljrt
AlZFE 1AL, 20000l = AAAkaFo]l 7 5008 o]25S. 1L F A& o7 AfujH A o]
S7Fske], 2009 A=A o2 410hag] AujAAoA 36,023ES Axkst 2009d I}
ZEl7be] A 9E A WAL FL%E(30.0%), AH(27.8%), AH(15.9%) o7 370
Ao A= wzElgt AQujH A 73.7%E AAEHaL o, A FHH(32.8%),
L—‘?J<21 9%), AH(20.2%) =o 2 37| Aol HA WA 74.9%E Hfdte] A

AEE} S w2

s FEvE A EE FE] GRS ot v FEYIbE TAAAAAE vde
= gdAE 9 o T3] AAo] XdsA AEI de= ke, dEoR FE
S AlZFgkA] 109 | gholl U@ d =& AX 3 A ARE& 66%5 AHAS 3 o
2H[EFO] 40% o) S7 = AL Qlar, Uit o]fjef m=, iAol B oiwk 5 FEAIG
& BEAsta e v, gEZvbeE eyt 78 FE AEEA sgd & o
3+S &t 9S-(Jung et al.,2009).

- olelgh ezt AR, Az, A%, FF, SR, wokS vXEte] gEEgtkE
o] &3k 2ol o]=77HA] -9l vdgt ArES vz E|gte] FAALI o] 8o
e 7]odE dHjung et al, 2006; Cho et al., 2008; Park and Jeon, 2008; Jung at

al., 2009; Choi et al., 2001). =1 %t ofye}, AEstH oz fslaiol] g A+

oA ot (Coliform group), M EZE 1 (Staphylococcus aureus), 7|4ZF,

Salmonella spp. % Escherichia coli 0157 & UAE 2LGAHE TUHHSIY 4
FAES] AETHA hAdS ERI%H(Yu, et al, 2009; Yu at al., 2011).




c Y7k A A A Asier Hele o ol MAs=T, el A Z
w3 T4 F7F AslEel HEY E3 o FEo] AA A= Aol s
Astr, 1 2o AA(HR), WA, A B AdAH(HERER) Tl dERd
(Bosland, 1999). =Wje] 27} HafjFol thet A= aLFolr EAsh= Halls
o] 3t A-(Park et al.,, 1998; Lee et al., 1999; Lim and Kim, 2003; Kang et
al., 2005; Jung et al., 2008)°l H|3] o}z wWo] H=3% AAQ

c Il HEzegt Wajse] e AR YW=, FAEE, Heivbt 2 Solw 5o @l
Z3 37tEY AdlgsdoldW | Sclerothinai  scleotiorum(Jeon et al., 2006),
Fusarium oxyporum(Cha et al., 2007) % Botrytis cinerea(Yoon et al., 2008)%
Zarrgoel gk vk il on el WAlAe] gk &7 AlFe] MdEA
U

1-2. A97e] 284
O stz27te] 7i8
c g7 Fotulel gt dAkY TMA| 3 (Solanacae), 1154 (Capsicum), I
(Annuum)©ll £38F= ghafjato] A&7 ti13=(Sweet pepper)dt &9,

Ao R ARFE AT 4SNP Wsw A47) 540 dF BAle] Z

ofN

i s

colg]d WA o= e, AN - TEF FAE I An|AY AIZ T FA3] =71y
I glE AR
dutd o 7 ufygro] var SHo] A7l AL ¥, wylo] Wil ofalslA As= A
S g2 svF 29, g 3y dxzelgle] FEo] JEelx] ol ghar
LA 83](1994)0 A E3HeE <Aoo o= BTy ‘daFE B F

« gz g7t uf$dbe] Wila wito] 73l JRE| o]0 9o R nlElwlo] F
Folm, whotolA 9 Wy A3l 5o tdd st e Aow 4y e
o3l o2 ZRY 9 FUAaTS FASY dAI} gl AFAEHI HAd o

Fxuo] nxglztel e AW FAES os|x] Fu viE AFHsE SAAF

(ready-to-eat) &4H=2] A¥|7F 71 .

c FH T S AE AHES For Wol ALEH o] o W Uy AAkE I o), Alw)

ol Aol Bastnz AL AuE @y Aot ske FA7} Helgls A
A s

O #=27t A R +88%F
sEluer s gh Al 94 Al gk Aol Alzeolw, AuiA s} At E
3] F7katel 099 EellE 3262,995hacl 9,888,636 0.2 x| 7ke] A4t

2 AT SAGOU 114 ofF FEER dhdn A%

2 H
2 FN




<EI> S Gz sh Auas 2 A

(&49: ha, ¥)
TE ‘09 10 ‘11 ‘12 A5 ‘14 15 Sl
WA (ha) | 262,995 | 245,251 | 260,507 | 252,229 | 251,558 | 246,725 | 224,959 | 217,261
A2 (ton) | 9,888,536 | 8,381,479 | 9,746,701 | 8,661,831 | 9,242,708 | 9,904,137 | 8,548,644 | 8,039,788
“EA: 2016 NAAZE AT 2 Axn AHEA, SOEAAET

« F7ME AETFEE A9 wet AJEdFRFol uEl gEXnk dukx oz 1,500
H~6,0008 e, Aul ZEe oF AP AL ZFPow oS,

c SEIME gEE FELOE ol8Fa 9o 53 i ux gt B2 66%7)
SharAte] x|t AL B =& H|Fo] ¥ FEEFRE VIS o HAp =
M FTVEHE A9

O s=g 7 g9 44 |3 9 ZA4d

< SEiyet e gk Al Al FH GulrEolet SvpEY o] FAEke] o] u
2 H|SHA] 33 AfE nTE TAEol Y RS & FUFe] AW A4t
2757 0 &3 20061 Y = vzt thEt FoF A5 HAE AAE o 1)
T gF FE AU S v

« FE FAE digk sk AT AstEo] A9l Positive list systemo]uh
"u)=+9] Zero tolerance system =Yoo ® ZHFFHEEHZFH(MRL)S AR 3F SHHALE
715 Aol dA3 2%,

* Hollandol A+ w227} Aw) A IPM(E S #E) 71+S H8&3te] An]#td
3k b A S BRsta Jed, $EvEs oS FHEE Ao g

« PUFAAAE gz g PaS Y FHE JLAES A Ystae S

O JP‘EWH FE AF EAF 2 FAA
g7t el EFE vlE I A FE7F €538 AW, Addin(‘15)
10. 1%v7}fﬂ 93.8ugt G FEs] SrbstaL lom, &% gE 19E St o
/\}Q

- BH odue 5 7ESd e o8 2] 52 5~6Y AL EA AV T

How EEo] T wEl FETvt 8 B 2o duiHY o) 4B &S}
(2h9]: B, wwtgl)
2014 2015 2016
Fa =% o =% o e o
] =(%) o H] (%) o ) =(%) o
2 A 34,268 100.0 13784 39679 100.0 15853 40488 100.0 15471
o &kl = 23,758 69.3 8,860 28,729 72.4 10,427 30,077 74.3 10,537
Hga= 5,892 17.2 2,761 5,834 14.7 2,918 5,807 14.3 2,566




FAAE | 4,599 13.4 2,153 5,111 12.9 2,505 4,598 11.4 2,366

71 €} 19 0.1 10

0
FA: 2016 FEAET D B, dunsr A E T

t oo} ¥4 W
e welw Y

T hzegbe BoRrAy AR W 5 ATFAF £F FAE melw
Kol
= .

st b e ) 1% AAS JZam ) e A
al

£ 5EHE Rzt 0 gete] sxestel v vt
AA HEE FEoE H9 nelojEe] AFome] T AF

%]\

- wid 3€el AAste] 6€5-H Aikes oASAMTE dEe AFHA Ao

e 9% AWAA

sglfol £EAAE S92 gL ol A7) HIYo

]_
o, @A GEA $EEAE F SR AR 60~T0%F AAE B che

A FEHD 9L,

- Eeste 2 A4Ae F Aud £5 BAFLoE Auy SPou R

QA R 55 EAL ASHoE AP Y.

53] siF = Qs = R FFF BAH] o] HisiH AT MY FEo

& 2749,

© o9} T gt mxe gk = Aske] FAlHe]l YA ¢
2 S vEEsE, wEAE 3ol HRE HE dheae] H]
201509 = Y=ol 72.4%7F g4kl Sl gzl ghe o]
A=A vl skl @Fu]go] Aoky ] wiio] vuA AHyg 7}

o] o
PI=

© upehA] QbR A gk A M8 A 7% Jido] dad AAY.

Ohi e,

" O
US|
K

X0 o2

gr jo &
oy &4

=

£ 12 fo
e X
-
T

=R AR 30679t <2058 >

s2A: FAFAY o)A

oftt
2,
ol
L




- AA wZeEgs $E9 $88.8 millions ol 99% o4&
d, dee AAMeR P AAsta e saEe agahs Al

R4

ol

53], spelbs wFabAfel Sael, A= B wde w49k weld, W
avla W spelske] ehagel vsl we @

> E oo
2
el

5 ¥ FAES Hals 2 AR dE 5o vdAAEe FHY, A
GAN M EE o] e AAF A7} AP Eojof Tt

E3], =2AEo SPS(YA =D AR A x| AL FH3 FA)E F£F udad
7ol W fE R 9 53 AAE AF ok &
FH 20099 =9 20129@%0 HEEFl dE FEA] FAHAGANAY FAFH-E |
AEYH], SRAAF A3 EHa EFAAE, FZAF 59 A s
X AJA; o]elef FEB R Wy} FE3] o] Foxa glo, Zhare] Aloldh
A 2 ordA Hube thE @ ol tiuEk ZE Awl 2 Ao &3 AA
o]
A=}

O &€ =Z27te] TAZE AL 284

« 9322 7h= 7FA 3 (Solanaceae) i1F%: (Capsicum)ol &3t Shafjato] A&7 =
el A= 1994 AFEoA A A& A%, FEHAEE 23S wom Aujd
Ho] AmAoR I L A 1097 Mo Fr5e S

Ao AuE = e Ths B 7 Ae) v R A7 A el

A e o] 18-28T, AUls5E 70-80%= Fo 22&|Fo] w3

7o) of§- Agsk 7o), g FEEA] F2g gt Au A= F 15F9
o AAA s TN (A7E ¢, 2013).
A=A o7 oF 460haol A AALE 1 9l FZ 7= 9917m'(30008) H-824 It
ol FokSs aAtxst F9 3 2] 7)E ok 1,0005F 9 o] Ake] HWhA] H]-& AT

[} =

shzete] £RA7% F8 BT AEFAAY] GLU-TR AR, A3
WY A AAAAY FAA AN T, SRR BA FOE S RA o




| 78 8% 9% 108 118 128
A2

slslalalzlalalz]ala|z]ala|z]a]a]=z]a
page]

no | sa [mEwse| = FAME @ 2 s
= = _ A= AHE s/2az
TaaLath | ormoymsig sz muay | ¥ HARE HE/EEE
wa | moz | 1 Tast a2/l el 7Y T
=< SIS gp= JE oS Hl=s 2

Y E) =

sol= HROIR A/ | otw/eiop /b0l 2 Ajeiopzujony | RUB

VP A BIOIAA/EINSE/SE | mojy

. 12 23 32 4z 5 6%
e lzla|alzla|alzla|alz]ala]z]a]a]z]a
a9 .
WE -
I SUYA/SHB/IIZ | ASS/SML/INR01/S
" EaS H ol/msE ON/LIE &/ ol /% 21 i 2
géni IHHI Ik =
vuEmol/elR | e/ BaE N2/
0 T 0]/ 1/ T --m’,mﬁ'm”ﬂm’ HBESEEN=E

<G 5> dpaeE|gle] A7 A9 R TS (F)NE B DT )

= 332 g7+ ‘034 Ethoprophos, '06% Chlorpyrifos7} &334 & #+
| 23 AEH 477 100% ASFZALS 9HS

« gxZggbe o] 9] (cosmetic value)7t ZFHE7FHZ Ao o] wig- FQ3HA
T o] FoElFel o FaErF A HH o= Ay,

8l & A 27
227V Fo] (Trialeurodes vaporarirorum) o 5A T o] A
Gl 7}#o) (Bemisia tabaci) A 5AT o]
2xwFANH (Frankliniella occidentalis) o 104 o]
ek AN - (Frankliniella intonsa) o 104 o)A+
Hutol-go (Tetranychus urticae) ol 15A T o]
ZF-g-oll (Tetranychus kanzawar) o 154 oA

<GE 6> Eelzke] F8 A §s

« A pyrethroid 2 neonicotinoid4dl A& <Fo] Fo3]% WA <IHS o] F L
A B85 op7|s] skon, wEF

A 3

A, FEAY AFEA L FRAHA T

Agow % AAGH ol B,

cmE FodEe gAes £54 sl 2E% 187 HAY AL, WA
g, R, 84%A A2 270 @ £ e AN A&

O &4 JZJte Fo3F
O 24A7VF 0] (Trialeurodes vaporariorum)




<Y 1> GHEAstReld kit 4%, (PeUsRel gl 8 125 A3

kTl Full 19779 SFlA FUE deidAFoR, AMAN wHe
sz o) AsAom REah ARl 2 FE T AFow oA
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Table 2. Toxicity of vest essential oils 1o T. raporariorum adulis using the mpremated filier paper bioassay

Mortality (24 h){mean = 5EM), %

Essantial nil” Concentration, pl/ ml &r

n 23 = 167% n 4.3 = 1ot i 47 = 1t
Basil 108 o2 + fidab 116 3 = A7def B
Bay (k4] 10y = il a1 20 = 4.af -
Cade 111 fild =+ il 74 19 = f.nef -
Caraway seaql TR 100y = il Th 14 = 2.0ef -
Camlamone: cevion 124 53 £ J.2ahe (L] A2 = Diudef -
Citromella java 123 54 + Jufiahe 116 A = dbdef -
Clary sage 126 FLEL R T 19 = L.3ef -
Clove bt 132 O + B labhe Al 32 = Lfsdef -
Clove laaf 117 O + Aahe 114 38 = 2abed G 17+ 33
Coriander 12 &2 + 3 ahe T3 19 = 4.0ef -
Ceraninm T 02 + fidabe T B3+ L.%def -
Lavender 122 T8 * fi%ahe ] O+ 14F -
Lemon encalypaus 2 1K) = (il il 12 + 6.3 -
Lemomngrass th} 10y =+ il ] T + f.ndef -
Lime dis F 122 O + fabe 73 0 = fndef -
Oragann 53 LK) = (il 120 76 =+ Dhahe T3 24+ 3la
Palmarosa 127 10W = il i} 19 + 3bef -
Penmyroyal T4 LK) = (il A2 RO+ 4%a ) 1§ = 308
Peppermint 43 (U 144 K3 = 4.2ah &6 24 + 6.2a
Petitgrain 115 T3+ 0The Th 12 = Jtef -
Fimento herry rH] LK} = (il 113 18 = 2ief -
Rosawond 110y a3 + plab 117 15 = Adef -
Sage 121 7 + filhe i} 14 = 2.3ef -
Spearmint 113 LK) = (il 17y 5 =+ 4. 7def -
Tea tree 17 ol + 4 Gabe 12 3 = Lldef -
Thyme red 114 o1 + 4 dahe ' 12 + dndef -
Thyme whita i | LT yis] 4+ 4 lede Th §+4%
Wormwood 13 LKy = il .51 16 = dhef -

Means within a column followed by the same letter are not significantly different (F = (.00, Scheffe test [SAS Institute 1996] ).
* Essential pils prochecing < 406% mortality are not presented.
B Mortality at 4.7 = 10— pl'ml air was not evaluated for test pils exhibiting <4005 morality at 9.3 = 10~ pl/ml

3 7> FLY 9. 2003. Toxicity of plant essential oils to 7rialeurodes vaporariorum
(Homoptera: Aleyrodidae). J. Econ. Entomol. 96: 1479-1484
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AZA ] G ZRYH [ AEsE sgoRE AT E£S 9
pyrethrin, ¢1=2F YU dujo] A F53+ azadiractin, T35 dlg] =2
el FE3F rotenone, WM 2E FAE o] L3t sabadilla, A T

5} =

ryanias°] dom W |z A

o 01!0

2]
Ryania speciosa®] Z=7|EZo|A F=
AR R o4 o -

H oA T AEAY oY E HelS =] g4 9 faxdie BT
AAF7} o]F oA a(Park 5, 2002; Lee %5, 2000), Eolu 2= R E W EdH
I Ee =H vA g9} =& shizukanol(Br 5, 2004), gnjZto g2 RE AZxEZ

Ql anemonin(# &, 2003)S #7543t

AES o] &3 Ay, AFEAHAFT BE AFTlel 9 o]FoAH S =

AFE LS e AT xs) dash, g2 AA, AL 5
=

a
Az sk Ads w4 ge B 53 Fues AT F

N o k1o

O =7 3A 3d 71<=9 d%

© 20133 71E, S FEUR 2T Ao HAdAE=E F 2

Ae SAAW AAT FBS I AW AF P F) A,

—_
o
:cu)l‘_',
of
rlo
&
of

o] Huyg (A7]E ¢ 2013).

U d=Z7} WaFed ik A3E AFE [ FES g2 JMRF ZFE & AT
7} @o] u &3 AAolm, pyrethroid ¥ neonocotinoidA A 3tesoF 7)uk &
#E 7t A &S olF 2 S (FET 9 2011, AUIE 9 2013).

old1d FAFFY AlEL AHALYE, ERFAHFAA IFFAEA, FAlAIA
TAE of7] Al717] Wi, HZ AEH YA £ FIH A gig FUe AF
7} W2 A S71eleE FAH Y (Paulitz & Belanger 2001).

E3], #AF 2440 AEF 7EE B3 UEad=o A Bz s He
Z T oA, 20008 FEE HIFHo R 318 WAl AMESH WAZR 7
AL o]Fn YE AHY (Bakker 2008) (LHES8).
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- dA U ABFFAA AGTEE F 8 9 AEEA 49 507 Eo o=
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© IFZFAA ANFRS HE, 5 57149 3t FAA v 2 RS
C RN AEAY FeGUE RS W 2 AFE A 24 43T Aol
7.
ae | #A18 | wam | NAE | AAPE| i | (=R
| @ | @ | T |Eaeson isa 5| @w | TR wggy) 7
T 1,614 3,239 150 125 800 244 956 881 8,009
@8 | @60 | 3313 | 0400 | 033 | @ | (4D | 652 | 23 | (4508)
GE 19> AB A AAAF (99 ¢ o) @R EAADT )
C wTRUAAE HEASO] Dol Huy nABo] Ads: FHEA g &
AE AdstE e GA Y.
C gasAE 4B Ud S4L RdFE oW AR 4% 2 o o|3¥ I




B AR A e S YEAA FEAE 1T A

B Yradolis AzAL YeidRE §F pH tE3 &34 HF2AE
Adste] @337 Fol der, 8 Yx=EFddaAs 71eALE oF &8s
A LESH

FHAAE vt FHEIAL GHAEA ol o83 FFAFY WA Al2d
& Adstn goH, AR Frtd 2ves X FFALE Aol AAH
AT BastR ot opA7AA] 2R A EA lom HdEFNAe BE 4T R
Mol B2F A<

il g
frefle 87 2 AuA 13y FUIFAEAN FE&AEY X AHEE F dE F
Aol FrlaA o, (F)vdeado]l2dAE AFE, SFELE 2 FLEE T|F

S5 JAARAQ FEAHESFEFAY AE ZE o] H(intercalation) vH-& & ©] &
B33 s S FAHEF - A (stability), oHAA (safety), €31 = (solubility),
A

o9& (controlled releasing) S =4 & F A& 2AE ML, oFst EofoA

T, AzAQ S E(paraquat) € FHFESFE ST AYAIIL EHE
pH H¢d nEAEZ IYTFozR AAZAAMAE A2A AR &3 A3
3, 34 2 GNA 2ANME GAAES EA @ £ Jde AeaAE sty
AA F FAARY Tl Jdow, FHEAY FAY 93 Y=EFAE AF
Fozx AHAFES] AP E FrH o= HAIEAE 1f9 GHEaRE FAT
T AE AWHEY AAE FE3AS
2 FAGA FRetaa = Tt AUFHEA = HAES Vo =R &
LAEAHRY EFFEE 283 7 Ea Adkgk Fdg FEX =<

lo do
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by

2 & (herbal plant) 719 &34 3
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<13 9> Water-Steam distillation for the extraction of phytoncide

component from pine cone waste
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Ao AHEE AFERFEE FTREDE(00-408)2 470 ®71d FE2UH S
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{#)-4-carene 0249 025 029 3% 42 042
Bomyl acetate 063 0.9 062 086 1.33 1.59
- & 5 o i &
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26,6 %-tctramethyl
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T eudole 7R ok AREAd F Eed AFA AT =3 o LR
AatAl Alghs wha dnk olo {71 woks tiAE AEE =4 el B A7 MgE
ATt

TEESE F99Y sFoly MASEFE A7 AE Holshr] flete] g7 Foluh Hx oA vt
cbete FAELDS A I EXE=(Phytoncide)ghs EZ& 2Asted oS g AFH A
| 4L 2EYaAAE 5 TRES Ves obe AoR dEA Udvt 53] A=A gt
2h-8-8 ofEy] FRSI7HA Rt a3 e Slo] 4F FaiEdE =EH e dAdlE
N A4S AAFE Fei 93 devha A o

AEEoR dE F e JEAES HEANRFY F TR 44 1 7ol g EAEE FE A
o] AL tigslr] gk S sk WA HEAFE JEXE S StHA A4 A=
A0S & 2 25E A g AEY S Welcte 59 54 eSS g

Aol mE=d sFe] B AEAFolM= anise$t caraway oilo] 1000 ppm®] §EellA Z}zt
92.1%, 92.2%=% =< 7134%% YEeE S 2™, monoterpenoidol 4+= hexanoic acid®} limonene©]

1000ppmoll Al 27+ 79.1%<} 87.8%2 7139 axdE Yellglth 33 fenprothion®} pyridaben#] &4
AZol thalA hexanoic acide 7—}7—.} 77.8%3 83.3%° 7|9 &xE YERUATE e FA A
5o th3F limonene (1,000ppm)9] 7|39 &3+ Z+2F 17.8%29 10.0% 24 A A5 sk 719 &
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< galF GAAC sd AxAE o] M wol A
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=R , TERN pozmerie | mry4z enn | = 2| e
THel | ARRBE =5 Z IR "ohay
FaHds sped | HRsas (AAY/=7HE) (BAD ! B €a f
HEH
dsT& dsT=
Zeta
L& ALO| = pm 20 100|3} 500} 1005} 4.424 100
Potential
Gas
2HESIEE % 20 300| 4 20 3504 46.9 100 | chromatogr
aph
Uv-
325 day 20 100 60 100 100 100 | spectropho
tometer
4 A S HEHH % 20 60 50 60 80.1 90
SHMEAHHE % 20 60 50 60 886 90
A S A2 ST EAZ 10g7|F) dee| HEfHE =)
Tween 80 0.1g 0]
Tween 80 0.5g X
Tween 80 1g X
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O 0
OH OH OH
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ZFuL A SET 8l = 5= EE Wl AEf
Citric acid 4% 5g Gel
Citric acid 5% 5g Gel
Citric acid 6% 5g Gel
Citric acid 7% 5g Liquid
Citric acid 8% 5g Liquid
Citric acid 7% 10g Liquid
Citric acid 7% 15g Liquid—Gel
- wAEYe HH 73t vE A
wEeFEH & o &2el M od ¥y
PVA 4% 109 X 0]
PVA 4% 159 X 0
PVA 4% 20g X 0]
PVA 4% 25¢g X X
PVA 4% 309 X X
| & d =l Y o oy
| OpALS Iml X X
o 0P 2ml X
| OpALS: 3ml X X
=40y & o 2| HH = wY
mi[a|yNE=d 1ml X
fmia|pyE=1 2ml X
I|OHAS 3ml X X
- A, AR ZAE
- JEAE HA7E =2 e o R A8 Al A8atr] Aside AR Aol H 28
- JEAE] BE Ao E T3l Ay} 318 A9 PVASH 7|BARY] SAS 48
O At EFFEEY fadR 79 9 AR 44
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- Column packing =32
Silica gel 60 F254(Millipore,
AxE ofg] 2-dd YERA S

T

sillicagel 60(MERCK, Korea)S AF83+99 3L, TLC platex= TLC

Germany)< Algstgon, 1x8o2 Aflguje] XA
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Al&m 10x0 9F 990wt AN EHES Sz H71ste] Iml2 892
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GC/MS-QP2010, Shimadzu. Japan

GC/MS

DB-5, 30m length x0.25mm ID x 0.25um thickness (Agilent)

Column

350 m/z

40 ~

Mass range

250C
320C

Inlet Temp.

Ion source Temp.

40C(3min)—2C/min—150T—4 C/min—200C (10min)

He gas, 1.5m¢/min

1.0u0

program

Temp.

Carrier gas

Injection volume

20:1

Spilt ratio

impact), 70eV

El(electron

Tonization

21] Condition of GC/MS for analysis phytoncide by Steam distillation
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: SPF rat (S.D.A)

(A-8)

=
[}

=]
=

BE Fo%F 4000 mg/kg® 2 A

7R

7
- 4x5cm 7] WAL A= ZAE AlE

o)
=

7

_“
5ukg] 4 10v}g)]

K

=
=

, IAIZE A AR 74A]

o

TIC
4.95e8

ScanEl+

. 07-Nov-2014 + 02:34:34

68

1665

16.47

1565

15.25
i

1485

1365

34

1265

<% 12> GC Peak of Sample P4

1165

1065

DK_141106_chem_1029_4

1D_D- 10.




, 07-Nov-2014 + 03:58:31
DK_141106 :hen 13“9 ScanEl+
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<213 13> GC Peak of Sample P5

- 9 299 GC peakel Wz} retention timeo|™, EAFEEE Folo] dojz P49} P59
retention time™ GC/MS library A9 33HES olef 9 o YERIS
Retention time
. Compound Name
(min)
10.683 a-pinene
13.109 B-pinene
14.299 B-myrcene
15.250 3-carene
16.470 D-limonene
<3 22> Compound name with retention time
- 2AEYE &5t oA AR F UV 248 &5t P4 2 Phel A2 & AS
gelablar, olell el P4st P5e] GC/MS #41& T3 2AEde] 74 ofefe] xol
ER S
- 90% HErSS ANEriE AEste] o3 P4 Al89 74 -$-a-pinene, B-pinene, B
-myrcene, 3—-carene, D-limonene ©¢] ##%¥ %3, P5 A5+ a-pinene, B-pinene,
D-limonene©°] 2 ¥ A& AT 5= A+

35




Compounds(RT) P4 P5

a-pinene(10.683) 51.16 54.86
B-pinene(13.109) 13.04 12.63
B-myrcene(14.299) 3.23 -
3-carene(15.250) 2.14 -
D-limonene(16.470) 30.43 32.51

<3 23> Compound composition with extraction time by water—steam distillation

Hrow MY

=S

- ¢ A3} wabA a-pinene, B-pinene, D-limoneneS Y EX = 9 U9l %

3}
- JS9o] fraAdiE A4 2 AxAdE A4
- At ERFEE] ARAAE A
-71E AEFEEY A5 1, #F Y T8 T2 Agsted o5 BT FYS dl
A ARESRAL o, Fo AFEE ZEa UARE & T|Rke] ARV} ol Fr|H o B
Folof st WARRo] o, '@rHel axz Qi dFdAE WA ge HF
. AR ol ATt AAlE uliAF B FARE S ARESte] 3187 S EHAIAlE
sk AJd, g9 BF s aAE 83 Aldle A5s gdSo] JidE WS
WA A= Hee ol 2 = 7kx Al a5

do
N
> 2
Mo S oor ol
i
o
o
fu
*

O
N
=2
o

Ag A=k 20159 7€ 20

O Ma
21 5o EA5tE HA AEA ko] o i
3petE o] wistEo het oA s o2y 2ol AXET.(EE: Colby, S.R., "Calculating

Synel)'gistic and antagonistic Responses of Herbicide Combinations", Weeds 15, pp. 20-22,
1967

E = X+Y-(X+Y)/100
X m ppm E£E m g/hadl sEZNA AlE FE A vAHE dERT i AAEERrE EAYE &

kil
Vi nppm FE 0 g/hatl BRI AW BHEB nAY gaTol B AFE%E EAY D
EE 27 m % noppm BE m % n ghadl $EAA AF 3HE A % B wAY R o

O 4¥¥W % A%
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I. 240125

g 4SANE

. &3 dl(a-pinene) A% 5 Alg
S ofMlE 78.0 TFHF
g Fot= 1.5 T3
FrotAl ddotd E2FeFE EHE 0.5 THF
dat Al 1gs A9 & 2 FIAG EFeta, sHFES BHOE v LUt HEE FIAE
Hrote =2 gAste] 24 IFES AT AAE A3
RE 9% dAY HBsolsdER AAA wiF dus 54 s &4 A AAE 253
A3k 7)ke] Askgk Foll, AFSES R AR 100%T B AulEo] AMEESSES onlsta
0% AR Eo] st APEE R ZSS ovd. 2A-dE Aled& FAE AFESte] F1)2]d wg)k o
Al AR
. a7
N (ai 90]JI;Dm) (65 F%)
obs.x* cal.®x*
T2 500 0 0
& 9- 7] dl(a—pinene) 500 90 70
xobs. = #H AFF I}, wrcal=FW| Aoz ArE a3}
LAY B EAE BEolEAbEe A& A gz vE dFadrt w2 AS gl
2. W=l (B-pinene) A% 5 AlE
|ulj: olAlE 78.0 THFH-
E]ﬂ]%‘iEOPU]‘: 1.5 S5
Fr3tAl dZdotd =8 F olHZ 0.5 T
e Idll 1gs 919 & 2 F3AIS} EFeta, sH5ES 5A0E st st HEE f3AE
et &8 3Aste]l 24 stEES A9 AARE A=
RE 9% A BsolSdEs® AAA wiF dHs 54 sk &4 AT AAR B3
dgg 7|7ke] Astet Foll, AleES %= AT, 100 EE Y Eo] APEHASS rletal
0%t AR Eo] st APEE R RS ovE. 2 A& FAE AFEste] Fv)2d we) ok
Al ALkst
YA o ;;Dm) 64 $%)
obs.* cal.x*
e 500 0 0
| e} -3 Wl (B-pinene) 500 85 60
*obs. = ZE HFa I, sxcal=Fv]A o2 ALkd gt
LA B EAE BEolsAuliEe A8 A o] vE) AFadrt =2 As gl
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3. D-g]Zdl(D-limonene) 2% 5% Al

|ulj: o}AlE 78.0 THFH-
Huld L Folr= 1.5 T

Fr3tAls ddetd ZElEgFE odHE 0.5 TF

Al AL
. R
RSP ° 9 =
U (ai } ppm) obs.(*6E T%;)al.**
A2 500 0 0
D-2 =yl 500 95 70
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3 =4 ! ot ul2]/9])
2.6
34.1 32.8 25.8 30.9
2.5
= 34.5 29.8 27.2
<E. 2> FAEd dAEIRE17Y)
gl  AFSE (%) AP =
Ch 4 st B h2]/4)
2.6
29.7 31.1 23.9 28.2
2.5
28.4 30.8 24.1
L3> o HAEIH6YE3Y)
e T AZE(%) AR 5= (
A4 = s ul2] /<)
2.6
25.1 21.7 18.8
2.5
24.7 22.6 19.5
<HE. 4> Soff BAaY(8E17Y)
Ay & S (D) A7 = (
A4 = s ul2]/9)
2.6
ulo] E 2 25.0 21.7 19.4
2.5
7 23.9 20.4 21.2
<E. 5 505 YAaI6E3Y)
A2 & AS5E(%) A = (
44 =4 s ul2]/9)
2.6
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2.5
7 24.3 25.6 23.1
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O g 7h Al w2 Hl7d

g3 g7} = o) o
STl
51 21 5121 5] A3
ol EA5 B oo oo ooom At
F 38 2HE F 23] 2hE F 23] 2hE
el gl

1. hzelzte] 49 2 944

O 384 : Capsicum annuum L
O 949 : sweet pepper, bell pepper, paprika
* paprikat FAE oJdoE ZE FEEA FRAANE EE I1F
A%

it

LA 54

D sz 7te] Ao 2 54

g7 HA Y, AR, 5] &b A w5 (hot pepper)?t YAl (sweet
pepper)®  HE =, HEZegte w@aiFo] etk g gk dgke]  whel sweet
pepper, bell pepper, paprika 522 &&H FUldA= AN F2 Yysa 9oy, T}z
g7te] Q& wE wxgsiels g ta Ax dgoln gel ol 0.5~2.5cm ©] T}
S 8~10mm, FEE 5~671, AALE 2~470A 2 Ho] v}t Fx= Ao g WYAbs)

w AlAo] A A, dolE 3~4mm, E& 2~3mm, FAE 0.5~1mmeo]t}.

dzevbe 534 2718 2 ARl E717F vl opdh felne apde) 87
EEE s well= A ejste] FYI7F #eA7] A BFel gl wEbd, Aws AH
dl & 7 =AML=l Aasit.

Agol Qg2 AepARt 2 5 Jhe] JHAR A, BAEE FelA F ) Ee o
Bol wES vtk A WA EXHAAM Y w2 193] M Ew(crown bud) g g ) E
= N o1 e ks Fol A4zbe] A @il o 24 AL, 2] EA A e
= EHAZIEH o] wEs 2Wstetal @u ole e PAoR AFE ALHY AgHs 2
debA] Friehe A& B o] A7 R

FeElvetel M= e Fe2Ads =903 34 1994 A7) Altslo] 19954 Al e] A
A EAH R FEAIE o] FeiHen, 2015 600ha® vttt F7bd Aom
4,

=
EF(YE) 1153 7FA] #H(Solanaceae™) 11F<(Capsicumz) L33
i

= L
F nEEHAE 679 okzol )
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(long pepper, Capsicum annuum L. var. longum)

Z(chilli pepper, Capsicum annuum L. var.acuminatum)

al
=
=
Z(cone pepper, Capsicum annuum L. var. conoides)
al=F
Ef_
=
i
e

(sweet or bell pepper, Capsicum annuum L. var. grossum)

ZF(cherry pepper, Capsicum annuum L. var. cerasiforme)

2] 2~E 11F (red cluster pepper, Capsicum annuum L. var. fasciculatum)

3) YAk = g
HAAkA]: F ool 2] 7
o] &4 wj&ute]l glal ©@yto] glom HIEMN] At C7F FH3sta A= NE& 13T
o] kAol olHlE] &4, Ay=, 117]Qe|8ow o] gHt,
- o] wek ookt o] uxe gt oy A2 Blocky&d ol 7HE Bl AjulE L
p=
4) I} Fhe] A E
7F dEo] HEEA
T ol LA X| T8 CHEH A INES Bt = HIEFTIA H|EtZIB
RED 36 90.6 0.9 0.3 7.5 940 150
YELLOW 35 91.1 0.9 0.3 7.1 100 140
ORANGE 31 92 1.2 0.3 5.8 780 200
v @I H s A4 AR
ofmg|7
ag b= 2|7} =
RED YELLOW ORANGE GREEN
ofl L4 X| 19 17 19 11 47
T2 934 93.9 93.9 95.5 86.5
L ES 1.3 14 1.1 1.0 0.8
x|k 0.3 0.3 0.4 0.1 0.2
= 3.7 3.2 3.7 2.1 11.8
45 0.8 0.8 0.9 0.9 0.3
& 0.5 04 0.5 0.4 0.4
ZE 10 10 10 12 18
2l 24 22 20 19 10
A 1.1 1.0 1.0 1.3 0.2
LIEES 8.5 7.7 9.3 6.4 3
5 321 262 297 255 130
ot 0 0 0 0 -

O & 114 12.8 13.2 11.3 -
H|EFE 654 147 445 41 8
E|otgl 0.08 0.09 0.09 0.06 0.1

2|2 Z et 0.04 0.02 0.03 0.01 0.06
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5) AFEAE 2= B 55 A4
7b el Al 22~25C(H A 20T 017d)
U SR v 25~27C, ¥ 23~24C, ¥55% 80%, CO, 400ppm(ZQ 39 EA

™

ot AA -3 AL gk 24~25C, ¥ 21~22TC, €0, 600~800ppm
gk, Zap 3 o9k 21~24T, ¥ 18~20T, <92% 18~20, €0, 400~500ppm

)
k. FE=x71 70~80%

© 3% lux(350.7 w/m?, 126.2 J/em?/hr)2 & A& HU 4GS

v gt o[l = 60~70%, 23 5 40~30%

[3£ 1] YAl & F3xk(pret, 2017)

=LY & (w/m?) ghito]
& e =2 < 25 1,000Lux=24w/m*=8.64.J/ cm*/ hr
ot sEly 25-300 1,000Lux=14w/m*=5.04.J/ cm?*/ hr
ey 300-600 1,000Lux=11w/m?*=3.96.J/cm?*/hr
e 2 600-1,000 1,000Lux=10w/m?*=3.60.J/ cm?*/ hr

(% 2] FFsharx(prCt, 2017)

Lux Watt/m2 J/cm2/hr
1,000 24.0 8.6
2,000 47.0 16.9
3,000 69.0 24.8
4,000 90.1 324

100 36.0

5,000 110.2 39.6

10,000 196.2 70.6

15,000 258.0 929
20,000 295.8 106.2
25,000 313.1 112.7
30,000 350.7 126.2
40,000 454.6 163.6
50,000 551.9 198.7
60,000 642.8 2134
70,000 727.1 261.8
80,000 805.5 289.8
90,000 876.3 315.5
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| 100,000 941.1 338.8

j
7. A7) 400~500ppm
v, z37]: 600~800ppm

3
sy
>
;
P
OH“

(& 3] Wb A4S B FAE 0|43 FuAR
T 340ppm(kg/h/ha) 400ppm(kg/h/ha) 500ppm(kg/h/ha)

period 1(W 1~4) 25 30 38
period 2(W 5~8) 35 40 48
period 3(W 9~12) 50 62 82
period 4(W 13~16) 55 87 140
period 5(W 17~20) 60 99 164
period 6(W 21~24) 60 131 248
period 7(W 25~28) 60 131 248
period 8(W 29~32) 60 131 248
period 9(W 33~36) 55 127 246
period 10(W 37~40) 50 114 220
period 11(W 41~44) 40 90 174
period 12(W 45~48) 25 59 115
period 13(W 49~52) 15 25 41

8) <9 EC % ¥ pH

7} F87] ¢ 2.5-3.0 dS/m, 5.5(fliping Ao+ 3.5dS/me. = I F fliping)

. AA7] ¢ 3.2~3.5 dS/m(M A 25 3.5dS/m ©]7, pH 5.5, ¥ )

t}. #3}7] © 3.5~8.0dS/m, pH 5.2~5.7

2t 23k 5 ¢ 4.0+ 0.5 dS/m, pH 5.2~5.7

mh, 49 o]F ~ 749 #e 1 3.5~4.0 dS/m(EE & R AY 5 )

9) 5 &7%

7 Axel Hgel ofsto] A wiAFEE 65%°lH.

U19 SR 19 P ><14~2.500/m2

o 19 S 25~30%7F A@etH, 45 F 4AAZFolA 4RIz 304l A ujodo] o] F

SE L=

2 A5 AT Habs 6~857F A Esit)

10) A mix g% 2 7|49 %
7F wiA &= 9.0 ~12.0 I/m?
U, 2714 %: 6.5 8.0 stem/m?(3.255F ~45/m?, 2Z7] AW A))
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%k(kg/mz) = Z}J_’/}Z[:/mz x A vl A A (mz) X H95-(0.18 ~ O.19kg)

ol FrE e (kg/ ) = 23k /m? < AE A (m?) < 331 75(0.18 ~ 0.19kg) x 3.3025

12) A=7x9 554
7h Z=AA AR 584 F27]ou 2] Al FAR E7] £ A
) steltst 54

O Y712 AgAT 2 F 7 AR BAEHY, FAHAA 1) o] v FA

@ A AA EAHY w2 HET(crown bud)ola 17] & 271 o9 A& e & 747
o] 7k 3 ¥ o EXEar, A7 EA A Ee@Hs) s
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® 77tel
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) Ak

® A% 9ol orstd ZHn Al FFA 7 Bex 7] Ha,

el 2 RAWANA WS, oAt G SO AT LRAA, A
s FAE 5 og 74 290 o8] 3%
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St 3tk 94 gon], Assete Fu G

o AT UL ME ABE B oF 67 AR AT Al =
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Goods Supply Agreemen

This agreement establishes the following contracts between SUNG HUK CO.,
LTD. (Hereinafter referred to as "A") and PHYLUS (hereinafter referred to as
"A") for the supply of goods.

Article 1 (Purpose)

The objective is to establish conditions and methods for supplying %hoods
between "A" and "B" and to ensure smooth transactions by agreeing the
terms of compliance of both parties.

Article 2 (Object Product)

1. ltems to be supplied to the Employer (hereinafter referred to as
"Products”) are agricultural equipment such as fruit bags, fruit storage pads,
and fruit cleaners.

2. The addition of products shall be agreed upon by both parties.

Article 3 (Supply Price and Contract Quantity)

1. Replace "A" and "B" with quotations submitted to "A" by mutual
agreement.

2. Contract quantity shall be 30 million pieces per year.
Article 4 (Transaction Terms)

"A" shall pay 20% of the amount of the order before the production of "B" to
the designated account of "B". The balance shall be ?aid to the designated
account of "B" immediately upon notification of the bill of lading do.

Article 5 (Returns and Rewards)

1. In case of defective product or broken product, "B" shall be replaced
immediately with "A" by a new product or "A" must be returned.
Article 6 (Sales Area)

1. Prohibit the sale and operation of "B" Erodums without the consent of "A”
to the whole Thailand, the supply area of "A"

2. "A" shall not be entrusted with manufacture or l[_)'eroclut::tion of a product
that was developed in cooperation with "B" during term of the contract
from a third party without the consent of "A".
Article 7 (Confidentiality)

"A" shall treat the technical and business facts of "B" recognized through

dealings confidentially, and shall be liable to indemnify the other party for
damages resulting from such disclosure.

Article 8 (Transfer)
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Without a written agreement between the rights and obligations under this
Agreement, the parties can not be tra to third parties.

Article 9 (Jurisdiction)

"B" and "B" are mutually agreed upon in accordance with common
Eraclic&e. and the court of competent jurisdiction shall be "B" if a lawsuit is

led due to failure to reach a satisfactory agreement at the parties' Shall be
the designated court.

Article 10 (Term of Agreement)
1. This Agreement is effective for one year from December 11, 2017 and is

he\l,'veﬁt;]y automatically renewed for one year unless expressly stated otherwise
in ng.

For the faithful implementation of the Agreement and prove day n:lght cross
section 2 of this Agreement, the parties shall keep each collated 1.

December 11, 2017

A SUNG HUK CO.LTD

CEO:

B: PHYLUS CO., LTD

18, Ssalmi-gil, Jeokseong-myeon, Danyang-gun, Chungcheongbuk-do,
Republic of Korea
304-81-15914

CEO Sung Hee Lee
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A AEE bke Zo] AEA U sTULES SAxRAE FI WAVINY &S
Frkeke Aol e
*Mean number
Time of I, P, v, Py, v, Pv;

whitefly(+SE)

July 3" 550=03

(VY]
<
)
S
=

05303  -091 05244 1042 03297
17" 9.08£0.50 1303 01412 -127 0.1515 1252 0.1603
31 11.19+068  1.655 00409 -1.492 00704 1581  0.0521
August 13®  61.88+£7.29 2266 0.0051° -1.942 0.0137 2.152 0.0038"

20 16851+10.79 2702 0.0002° -2.093 0.0065 2.536 0.0017

I,. index of aggregation: P,, P value of /. v;, mean clustering index value over the gap cells;
Py, P value of v;: 7, mean clustering index value over the patch cells; Pv;, P value of 7,

* Significant at P < 0.025 ¥ Means were calculated based on the total whitefly counted from
each of sticky traps.

<E 26> @H|7}Fo] SADIE #7H2x 4 Ay (2016)

|Sampl|'ng Index of association ( X) P
Juby 3/ July 17 -0.0173 0.5628
Juby 17/ July 31 0.0566 0.2976
Juby 31/ August 13 0.3955 0.0124*
August 13 / August 29 0.7756 < 0.0001*

*Significant at P < 0.025

<E 27> SADIE ¥4<& 238 A&y MZo|rel whujrigol
Qs 43 (2016, 2213 %)

2. F8 ST (Ful7lFo], Z2xFEFANAY, ESoSALE) g A EFFESE9
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c 1Abd Rl WA Al E@FFE (MS408, pL408, JS408)el tiste]l 4 HEE
4 AEN-E FAe7] fIEiA, petri disholl A9t EFFE= 2] residues A8}
of Aol E7Fed FRelA Hul7kFo]l ATl W 54 554 2dAFE
st

<19 31> g4 FE5A Hd QS 93 Petri dish bioassay arena (13\d %

s 2Tt AEE AT EFolA 8A17F o] fdl wAS HujrtFo]l AF A
Uelg=dl, ol AAS & = gl S, S dux 2 e 3
S Aol A AP FEEAX X &3
4% HEEHES #FHA Fe S F
(Kaplan-Meier survival curves) A¥ A2+ E5F thx7o dir]s] 7o o]
7F §lgoz #yE (P> 0.50) (1¥32).
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£ b
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5 £
E 0.4 4 E’:
0.2 —4— 5408
e comirol
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Time (h) Time (h)

<% 32> Petri-dish arenadll ] A tEdFEE Ao o3 Fuj7hFo] A5 AbgE Weo] o]
(1A =)

L]
©

g A3 AE utgor ujrkRe] Asol AAdss UEo] oy
s 32 Leaf-discol 2249 residued A gste] 283}

© 1ApdEdl= "l zERelol gk 37HA g EfEFEE (MS408, plL408, JS408)

A H71ER o, leaf-disc bioassay WHS ¢ Hdsy, #EALS

T 1AIZE, 3AIRE, 6AI7E, 8AIZE, 20A1%Y, 24X7k01R0 S, HE F 24/\]7P LqH

AAREO]l 20%7F A goF, e HHj 7ol

A& Eoto] AT R oluX et S 5530w
« ol FAA JS4082 5A1ZE ool 100% AAMES Hol&

UEhglon, ol tzxTd HlE EAFoZ ul$ o8 xfo
(Fisher’s exact test, 2 < 0.001). & 2Al4f 529 7 %

2 YA &8 (Fisher's exact test, 2 > 0.90) (1933).
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<2¥ 33> Leaf-disc arenaolA] AFEFFEE Ao 9t GujrtFo] HF9
APLE "ol Fo] (1xd =, 2015)

2t dZe & 12hdE 543 7F Aol LASke] dujrzkFold dis] -
G3E HQl XA (Perilla sp.) 718 E3FFEE2 JS4089 tisle] F&&
gas chromatography-mass spectroscopy WH& o]&3te] BX39a, 1 Ay

TLo AATES Sy 2ol e (% 28-29).

Parameter Condition

DB-5 MS (30 m length 3 0.25mm thickness{Agilent))

Colummn

Mlass 40-~350 amu
Inlet Temp. 3107T
Source Temp. 3207C
Injector Temp. 2507T

40T (hold 3 min) — 2 T /min to 150 C— 4 C/min to 200 T — 2007T

Owven Temp. i
(hold 10 min)

Flow Temp. He gas. 1.5 mIL/min

Spilt ratio 20:1
Injection WVol. 1ul.

GC/MS analysis time 80.5 minutes

Inlet Temp.. the temperature of the portion comnecting with GC and Mass detector: Source
Temp.. the ion source temperature of Mass detector: Injector Temp.. the temperature of the

portion for injecting sample to the detector part of the GC.

<GE28> AA 7N TEEEE (JS408) 24 B4
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2

Ingredient Component (%)

Myristicin 51.1%8

a
[-Caryvophyllene 12.05 S
Sesquiterpene 11.15
Perilla ketone 5.10
B-Farnesene 1.37
Trans. trans-a-farnesene 1.08
1-Oeten-3-ol 1.04
a-Humulene 0.78
Carvophyllene epoxide 0.52
Trans-2-hexenal 0.43

Total 84.70%

<HE 29> AAa 7k EEFEE (JS408) AEZA A Ay

AE JS4085 o] &3sto] AH] 7] w2 AER HAStE HFolSiY
JS408 HE™ dose-response curve 2F&ES 93 | =
17> HE T 1AIZE, 3AIZE, 6A1%F, 12213, 24213k AAMES &R1%H

AAHERRe] iRk o] Azt vEbsen (P < 0.05), 53]

=
12E ool AAbE 100%E YEll= 34 S4e ded. ol A=

Qo) AR ANFYT S FAF (1F35, E 30).
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RHOY Ry THOY 150y ZHisy 2uv

tpow, 2.5WM oY 3 5oy 2 Sn

<18 34> BLolZAQE A= tiste] JS408 HEE dose-response curve AHES 93 leaf-disc

bioassay arena (2APd%E)

The mortality of Myzus persicae

100% — = =

—a— Water

—e—J5408 B

—e— J5408 1.58f 5|4 2
J5408 2HY 5] A1 o8

—e—J5408 250 =4 o

—eo—J5408 34} =] %

—o— 5408 358 =4

60%%

Moartality

-
5]
=

0%

Tine (tr)

<9 35> Aa 7HE E3kEE A (JS408)0 93k HEpolE Y E o] XA dose-response 43I}
QAP w)
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Martality

_ 13408 JS408 JS408 JS408 JS408 JS408
Time Water B 1.58) 29 2.59) 34 3.5H]
3|4 3] A of 3] A4 3|4 3] A of
OAIZH 0% 0% 0% 0% 0% 0% 0%
1A17F 3% 67% 47% 27% 30% 13% 13%
3AIZF 7% 90% 63% 60% 60% 30% 27%
6A] ¢ 13% 100% 70% 70% 77% 43% 30%
8AIZH 13% 100% 70% 7% 83% 43% 30%
12413k 23% 100% 73% 90% 87% 43% 47%
2443k 33% 100% 83% 90% 90% 50% 57%
36413k 40% 100% 83% 90% 90% 50% 60%
48| 7k 60% 100% 83% 97% 90% 60% 73%
<HE 30> A& 7)HF E3FZ (JS408)0) 93 EmolEZ Y B AALE

dose-response A3 (221 X%, 2016)

HHj7Fol e} BpolZ R Bl diste] 9F9 24t E£3FEE (KJ, PMJ, TOT,
DB, JSO, PJ19, PJ91, JS408) ° thdt = H 7= 2183 leaf-disc bioassay 2
e 9o Wy Fdsiy, #AATE HF T 1A, A7, 6A13F, 8AIRE,
20417k, 24417 o]l om, ojujo] XALES gl

A A GufrhFole] A$-, K9k DBE AlQslas ZE

o 90% °]’d<] AXES FEatglon, oSzt Ee] A
© A FlA 1A1F ool 100%9] AAMES B, o
= AL wHujrbRolet BFolEniEel Al s Alqf
=25 oug (1936-37, ¥31-32).

The mortality of Bemisia tabaci

Time

<A¥ 36> 7FY Al FEEo| 23 leaf-disc arenadl A Euj7}Fole] XAMS (2aPd %)
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\Tlﬁ OXZt | 1AZ | 3N 6AZ | 8AZF | 1247+ | 24A]7F

Treatmen
Water 0% 0% 0% 7% 7% 7% 7%
KJ 0% 53% 93% 100% 100% 100% 100%
PMJ 0% 93% 100% 100% 100% 100% 100%
TMT 0% 33% 67% 80% 93% 93% 93%
DB 0% 7% 60% 80% 80% 87% 100%
JSO 0% 93% 100% 100% 100% 100% 100%
PJ19 0% 93% 100% 100% 100% 100% 100%
PJ91 0% | 100% 100% 100% 100% 100% 100%
JS408 0% 93% 100% 100% 100% 100% 100%

<E 31> 9%F9] AlGf &L 93 leaf-disc arenadl X HHl7FFole A& 2xpd %, 2016)

The mortality of Myzus persicae

——Water

——KJ

—e—PMT

o
TMT

——DE

Mortality

——150
—e—PJ18
—a—PR1

—e— 15408

Time (ht)

¥ 37> 7Z29 A3 FEE 93 leaf-disc arenaclA] EHFolEZ Y E AAE 2xpd %

103




\Tli ONZE | 1AZF | 3AZ | GAIZE | 8AIZE | 12417 | 2447
Treatmen

Water 0% 0% 14% 29% 29% 29% 43%

KJ 0% 100% 100% 100% 100% 100% 100%

PMJ 0% 100% 100% 100% 100% 100% 100%

TMT 0% 100% 100% 100% 100% 100% 100%

DB 0% 100% 100% 100% 100% 100% 100%

JSO 0% 14% 29% 43% 43% 57% 57%

PJ19 0% 100% 100% 100% 100% 100% 100%

PJ91 0% 100% 100% 100% 100% 100% 100%

JS408 0% 100% 100% 100% 100% 100% 100%

<E 32> 9% At FEE| 93} leaf-disc arenadlX] EFolEZZ0E XAE (2xd %)

+ 3ApA X = EurtRo], ool RE, ZxgF A giste] 3F9 At
= (JP503, G.sol®, NO40) o tjst 54dH7IE R 83}, leaf-disc bioassay
1S 919 B sdsiy, AFAZES siFEHE Aolgh @ujrtFolet &
AR E] A9, AE F 1A1ZE, 321, 6A13E, 8AIZE, 12A1%F, 20A1%F, 244]
]
E 4

ol ZngFadee] 45, A& & 1213 3AIZE, 6A1%F, 8AIZE, 12A]3F, 244

« JP503& A¥eE 3F BT HAE T 3A7F oY XAME o] 100%9S EHelstad
| W% =us AS g (13 38-40).

The mortality of Bemisia tabaci

=a=Control
=-a=JPs03
== .50l
==NO40

Motality (%a)

Time (h)

EFFEE W FufrkFe] 4Fe) AAHE GahdE)
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The mortality of M. persicae

100%

80Pa

===Control

-=JP503
-G .50l
==NO40
- 60f%a
g° e
EE.
=
kel
= 40P
20%%a
0%
<19 39> 459 At EFFEEl ol =)
The mortality of E occidentalis
100% = = -

0%

60%

=s-Control -e=JP503

Matality (%)

-a-G.s0l -=NO40
4%

2070

0%

Time (h)

<Id 40> 459 At EFFE=0l id st 45 A GAdE)

« 3xd® 371A Al 2EFEEJP503, G.sol®, NO40)o =AS Z+7t gas
chromatography—mass spectroscopy, inductively coupled plasma—atomic
emission spectrometer®} ion chromatograph W& o] &3te] BAst9ia, 1 4
3 Fe ARG tew go WWE (E33-37). M AFEINI) Holt JP503

EH Ak FEAS o & AFEAY,
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Parameters Conditions

Column+ DB-5 MS (30 m length x 0.25um thickness (Agilent))

Mass+ 40600 amuy+

Inlet Temp.+ 310%Ce

Source Temp.< 3207C«

Injector Temp.~ 2807«

Oven Temp.« 50%C (hold 3 min) — 2% /min to 150°C— 2%C/min to 300%C (hold 10 min)« -
Flow Temp.+ He gas, 1.5 mL/min+

Spilt ratio« 10: 1e

Injection Vol.+  luL+

Inlet Temp. indicates the temperature of the portion connecting with GC and Mass detector;
Source Temp. indicates the 1on source temperature of Mass detector; Injector Temp. indicates

the temperature of the portion for injecting sample to the detector part of the GC+

<E 33> A9 7Nk 555 (JP503) 24 wAS fE o8d

gas chromatography / mass spectroscopy 233H7

Parameters Conditione
Instrument + Ion chromatography Metrohm 883 Basic IC Plus »
Column typer Metrosep A Supp5-150/4 .0s
Eluent composition+ Anion - 3.2 mM Na:COs + 1.0 mM NaHCOs+
Channel+ Conductivity+
Injection volumes 100 ple
Pressures 9.12 MPar
Flow rates 0.700mL/mine
Recording times~ 18.0 min~

Z

<3 34> NO40 A #A1S 98 )89 ion chromatograph 2337
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Parameters Conditions

Thepmo Scientific 1CAP 7400 duo Inductively Coupled Plasma-Atomic

Model~ Emission Spectrometer{ICP-AES)»
Frequency+ 27.12 MHz~

Powers 1350We

Plasma gas flows+ 12 L/mine

Auxiliary gas flowss 0.50L/min+
Nebulizer gas flows<  0.50L/min<
Sample uptake flowss 1.0mL/min+s

3 35> G.sol® A 245 98 o84

inductively coupled chromatograph—-mass spectroscopy &2+

Ingredients Component (%)¢
o-pinenes 49 38¢
B-pinenes 16.23+
D-limonenes 24.11e
3-carenes 131~
Camphene~ 141e
B-myrcenes 3230
Bicycle [4,1,0] hept-3-ene, 3, 7,7-trimethyle 3.18¢
Caryophyllenes 053¢
Muyristicine 027«
B-Carvophyllenes 0.12¢
Trans, trans-a-farnesenes 0.13¢
Sesguiterpenss 0.090
Total~ 100.00«

F 36> JP503 BExA A A
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(A) Control distilled water

Peak Eetention Areas Height”  Concentration Component
oumber  time (Min)” (5 jem) x mine  (uS/em)e  (PPEY name<
1< 32409 0.1032+¢ 0.882¢ 0.339¢ F+e
2a 3.332- 0.0302< 0160+ Invalide L
34 3.8320 0.01124 0.0794 Invalid® a
42 4883~ 0.0940- 0.705# 0.5067 Cle
50 §.6327 003012 0.120¢ 0288~ NOsa
67 132974 0.0810< 02374 03319 S04
7
(B) NO4O-
Peak Retention Aread Height'  Concentration  Component
number?  time (min)”  (uS/em) x mine  (uSfem)e  (PPE) name”
1 3.237- 0.00462 0.038~ 0058~ Fa
28 4 880~ 0.05482 0.4044 03130 C1
34 §.633 0.01124 0.045¢ 0.107s NOsa
44 132924 0.04792 0.1424 02934 S04

<3 37> NO40 x4 4 A¥

2) Blind test® F3F A EFFEE 2 EF o3 dAAF FI}
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+ leaf-disc bioassayE AAstE T Ao tigk ka7 oA Ho] AAl ST} A E
Aol A4t EFFFES AHElste] oFalldl didl A& vl7]+= blind testE A AIS

(ZLH42-43).

iy

L7 TEMEA2H THEME+ 2HL
A L :9) [& AN D

<Y 42> Aok FA F 2/ Az He] Byt <ad 43> Aok HA F 2413 A Feo] wxdl
ol AE 2AhdE) ZE (22hd =)

© 4 dabEE P Hold dFadE B Ak FEIE 7wem 3 JS4089%
JP503°] wiste] 37k

o ZF AxEE Ao AlgH I EvtE 1A d RS 3xPd R E AEE EEE, 23
dros= gydse 258 ALEg

o 1AdXEe] A9, JS408S AHE g * 3d Hol|l A <oFeE HUEg oFs] T
of tis] A R 55U HAS AASE A3 JS408 Al o] thE
o Hlsle] FAIFSRE {FosHA a7t yElY Ao 2 @ E (Chi-square test,

0.05) (719H44).
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160 -

140 -

120 -

100

80 -

60 -

40 I control
—= Js408
20 -
o I_I , -, 1 = .
o 1 2 3 4 5
Score
<71d 44> Blind test A3, £& HA4das AR Ao oslE g
(1xpd &=, 2015)
JS408& AHed F 3d FHol| A3t o= Hrhsgt
AR 24 718 EFEE (JS408)¢] 3t
g3t Eg s AYPSs Feolk
(713 45)
Blind test
I tment
<2 45> ANl i =) ‘gyys’ FEd g3 gy Ay
SHAIRE, 2xbd ol A E AF9-ol & JS408> A zZbek okl E fatetslv] wiite] ¥
Lol A 3 ofej Aol A ofalfto]l ERlEo] & digk AF A AL A
Fe w2 BavF S
3APdEe] A5, IP503& AR § 2¢d, 79 149 ¥l & FAs oFsE F
Ve (13946). JPA08 Ael o) Tl mstel BARCE FelsA okt v}

Bl slo 2 dAHE (P < 0.01) (Z1747).
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JP503 AT, LE&%2
79 ZA3} (C) JP503 g

(A) L] <)

Heore
seore
seare

14 1 1
0 T T T
Coatrol IP503 Control Ps03 Contral Tps03

Treatment Treatment Treatment

<Z1¥ 47> Blind test 23}, (A) JP503 A2l ¥ 29 A3 (B) JP503 Ag & 79 A3 (C) JP503
A} (3zpd %, 2017)

—

S 7 BE RS gxggtd ofslE AR
= HE A EEY 138 FosE WA ol wr=A] A uojokets EAlR oF
WA o] I g3l Astel
uebd, dA R S Al EEE0 A9 wxggbe] HH AEss AL vl
]

g oolfrR dARME AT Fo] opgr|Font At
o
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© I UE fgtog2s 7HFolo AF trap cropdll #3F A A
© 2 trap cropo Fo1E s i8] trap cropol Wt AFEAS AEEE HeS
adel] = g JARE o] Ff-ol= trap crope] ¢fal= I 7hFole] V]

7} SolAH afj o] vl stz ertE MAUE = = back-fire 913 0]

24 el e A B AL WS AFF HEL e

AT EFFEEY] FEAENGTID N N SFIE B

-|
I
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I
I
I
I
I
I
I
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I
I
I
I
I
I
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I
I
I
I
I
I
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I
I
I
I
I
I
I
I

1

2741, F2g7t Fhd2Ae A FEFoR HHEXoR o]&Ha
A [e)
©

laboratory bioassayE A
2742, 31 bioassaye W&

O AT+ A3t £FEE T neonicotinoiddl 593 X+ ()2 A

A4
@ Agatol A, g AN = PAIMEERE 3] A 5] AL
@ filter papers Z4ZF Ad T3 o 3x3F A
@ AAl filter paper FAIE F438te] ko] dAHeA &2l F breeding jar

of AdX
breeding jar =¢}to] HolE HEE 1mlE ZA £S5 T AUdFIGHS
@ nheld HE
® HEF F BRA viop AR dEe) NS 8
243, 7|¥F 3%9 neonicotinoidd F71¥AH 5 (acetamiprid, dinotefuran,
imidacloprid)®} JS408¢9] A5g3E wlusgk A3}, JS408¢] FolshA =& A
AbES FEE (P < 0.05).
844, JS4089] A, vxgEH ATafdE YER
Hlske] JS408 3.58 3|A M g, wF 247 * T7%Y AAES B,
275, JP5039] A5, AdAz F 10A17F W 55%2] AAMES HAow, 7243
“_Olr‘o X]/‘]'E‘C 95%01] ._L_az;":]f% Q?_—‘;S:]'

&

i

r1r

A gAgh JS408 oo

1) BioassayE &3 F8AEQ Al EFFEE9 U3 54 HV}
W

o A SeMEl Aeky

FHGHE S didoez dA gz gt Aujo] AFEEHa =
neonicotinoid 4l &2FQl acetamiprid, dinotefuran® imidacloprid®} A4 7|¥F &
TFEEN (JS408)7} o3t HE5A BE o H-E5 laboratory bioassayE &35t 3
7}k
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*  bioassay W HF & 1A17F, 3AIZE, 6A1%F, 12A1%F, 2427,

of AAMEES g9l
T AR AT

« JS4089] A$ 3% neonicotinoiddl F71&AAFFRT Fold A = HUFHAIH
o] AAMES 2 (P <0.05, Kaplan-Meier survivorship curve analysis). 3]
AE S0 o8] 1A1ZF olgel 100% XAFE fFEste] F82Fo] e 549
- 2 Aom Sly (T1H48, %38).

The mortality of Bombus terrestris

Iartality

3 12
Time

<29 48> JS4082 3%9] neonicotinoidZl & <ol thgh MFHGHA e HE5AH Ay CAd=
2016)

Time | Water | Acetamiprid | Dinotefuran | Imidacloprid | JS408
OAZF 0% 0% 0% 0% 0%
15&% 0% 3% 0% 17% 87%
30+ 0% 3% 3% 37% 97%
1A%k 0% 7% 20% 77% 100%
3AIZE 7% 7% 37% 90% 100%
6213 10% 23% 53% 97 % 100%
124 3¢ 17% 23% 67% 100% 100%
247 2k 17% 23% 67% 100% 100%

<E 38> JS408¥} 3% 9] neonicotinoidAl &eFell thek M gFFH het HE54 23}
2xhd =, 2016)
AL dE JS408 Ao ¥e HF HAL FAD T IS087 ALY
7Fe] dose-response &S 9Jdle] JS408 FEWH (AN, 1.5 3|A o 2uj
3| Aol 2 5u) 3]Alol 3w FAJH 358 FAM)E laboratory bioassayE %3y

ﬂlE

ol
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[as
.

Martality

IS408 Qelzt mE AN 2443 F 65% ol AMES dehla UL
(1949, %39).
The mortality of Bombus terrestris
80°
D
75408 1,56 3] 4 o8
TS408 28K 3440
—e—T5408 2,58 B] 4%
—e— 5408 3Hf 5|40
—e—T54083.58 Z] 4%
8 2
ime (hr)
<Z1¥ 49> JS4089) 93k HAFHIH XAME dose-response A¥ (22pd =, 2016)
JS408 JS408 | JS408 | JS408 | JS408 | JS408
Time | Water 2] ol 1.5H] 2] 2.54 3] 3.54]
B o sde | Ny saa N
Ozt 0% 0% 0% 0% 0% 0% 0%
Lo 0% 0% 0% 0% 0% 0% 0%
30+ 0% 0% 0% 0% 0% 0% 0%
1A%k 0% 0% 0% 0% 0% 0% 0%
3AI1 %k 0% 3% 0% 0% 0% 0% 0%
621Xk 13% 13% 10% 3% 3% 0% 13%
12A)17F 27% 83% 63% 73% 43% 57% 70%
24X 3k 30% 100% 90% 93% 77% 67% 7%
<E 39> JS4089) 93k AMokr]dH XAl dose-response A¥ (2xd %, 2016)

- 3ApdEe] A%, 3714

Al

it ERFEE

55%9] AAFES B ow, 7247 %9

50).

=
3

o] JP5030] A
A2 95%77}A]

A

12 5= 10A4]3F o]
el slold (1




S14] W= A A A ofst

9

b1 9l

[s]

2 7

o

|
o

0|

FH, mhebA ut

S

lee A

0

Cont
== JPs0d
—= G 50l

0%
0%
0%
15%
65%
75%
75%
75%

NO40

0%
0%
0%
20%
70%
5%
75%

2o AAHE 3AAE, 2017)
50%

G.sol®

0%

0%
10%
20%
09%
90%
95%
95%

Time (h)

JP503

The mortality of B. rerristris

0%
0%
0%
10%

25%
30%
30%

15%
dose-response A3 (3xd %, 2017)

Control

40> 459 At EFF=

T
T

3T
ar

Time

0Al

14]

3A|

5A]
10A]3F
244
48A]3F
T2A]

<

<29 50> 4% At EF32

ol e}

iz
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oA AbE A 9] MYFGE BEHsE T4 YT WA 25T HEA
2Hs st ZelEyo]ldd Bavt A, weEbA 2 7)o A oln] oujAY
S Agsta Jd FovdYd=dAE F8ste] MYASGE PeuE £
# 3t EthoVisions T53tal 718

wrheiv s g = A o 2 wAe 7 mnskAuk 20009 o]FE uEE
E3HeE FAE A 9 H P FA3) Z7tetal Y FAE gz gte] gk Al
Fo2 JAFANE BFHT & s

71E 5&9 ASHAA A 3t ofxAb A e FrE v =il SFH5F e
S == 23 28 (Jung et al., 2018).

Amsl g =t AE (age +10+£4)S 2447 FoF B0t A et #o]S
)

T (Acetamiprid, Dinotefuran, Etofenprox, Bifenthrin, Fenitrothion)¥} |z

i)

Mo
(il
X
o

@ Aol A, dFsAsrER S AFA ALE

@ <A 74?/101]*1 =715 o83l petri dishell ddx2 = 13

>
rfo

L=
T

A

® AxAIZ petri dishell Foe] v 8 g = A& 4A1ZF =FA1 7

® ==Fo] 2 Eﬁ‘rﬂﬂ]‘ﬂaﬂiaxﬂi MRZE petri dishell &3 & = =3 E

=

i
o
&
>
kS
o
o
b
o
2
~
R)
o
o,
oM
2
o

EthoVisiono. & 46A17F50F &5}
s o

© 30WHE (Female-15%HE Male-15%Hs

)
0 Aol Bt & Ao ALRT F& 4273} fuchsion acid+ lactophenol blue

[e)
solution®] @AM A]A stylet shethsd] 7HE 3l (71¥152)

ﬂ_&

do Ay S

Ao Ayl HolYdel Fo Htdh W4+  acetamipridE A3 4%
of ks wWhol FrAshE AoR RO HAl F5S 3 2AR B
Fol Jold+ stylet sheths® 74+ fenitrothiono| AW A st= AL

3t (71953) (Jung et al., 2018).
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Approaching frequency of adult £ pedestris (limes)

EthoVision® XT

Version: 10.1

1993 - 2034 Noldus Information Technology bv. All rights reserved.

<a" 51> (A) =59 s
e M

r&i mlm

<213 52> fuchsion

solution A]2Fol] FAAIZ Fo] B

acid+ lactophenol blue

<% 53> oAALE
(A) Holdl (F) Al

o7 o}XAbEL
7o 3t bioassay HHI} 5L
A%k filter papers Ao A 2A17F A

Tol A o) Frke] v s e sl A 2
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~
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o
offt
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TEd e A4 2
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© FEEFY AEHstE A, FAsks7] fste] dE A Z227<l EthoVision
S o] 8319 o, 3714 parameter (walking distance, walking velocity, angular
velocity) S 7|0 x A vuwd x4 d]nd8S w), angular velocity=
AL (P < 0.05)% T2 2714 parameterd| A= A2 {23 2po]E HolX|
e (P> 0.05) (3£40).

colelgk A Ade AdFGEe] A 2at Bd Ax F AHRFoke] de A
oA ol AA IF LA &5 F UAR, angular velocityZb ol sHAl W
A 2 e A waztzie]l At =49 54 o3 4F & 5 9

Walking distance =*
68.37 £ 10.39 79.40 + 8.10 0.8375

SE (cm)

Walking velocity *
0.28 £ 0.04 0.33 £ 0.03 0.8317

SE (cm/s)

Angular velocity *£
86.20 £ 5.36  71.47 £ 3.45 -2.3114

SE (degree/s)

0.4076

0.4108

0.0270

<3 41> oFX A Ao A 9] A gH g

4% 9] movement parameter 23 (3xpd %=, 2017)

kg Al ZEUY
T8 NERS ZAGUY
pLH20 pL408
13d = wlo] 2 A& MS408
A GJ408
2} 22 N JS408
7}A] KJ
9wzt PMJ
o ErtE TMT
il DB
24299 JSO
Y EX =+ 2F4A(1:9) PJ19
B =+ 242(9:1) PJ91
242508 8 + 3% JEAN= oY JP503
3AE I A R, 1% WANR NO40
A4, G-sol, o]AtslEEbE, Yt E o G.sol®
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and spatial

distributions of

whiteflies  (Hemiptera: 5}3]
Aleyrodidae) and thrips | 9A|Z&3] % 15~16. AFAF
(Thysanoptera:| 3Assdg
Thripidae) in sweet 5
pepper greenhouse
Development of natural | International
insecticides for | Congress of
X2 | Bemisia tabaci| Entomolo
, 8y 2016. 09. | A5 | @=
Y ((Hemiptera: 2016,
— i 25~30. 9] AFAF
¥ | Aleyrodidae) on Olando,
greenhouse sweet Florida,
pepper USA
Development of
environment-friendly
- natural insecticides for }
¥ . A A 123k N
Bemisia tabaci _ 2017. 04. | A+ | HE
B . AN ERS
. (Hemiptera: ok 3] 05~11 2] ARAL
- Aleyrodidae) on sl
greenhouse sweet
peppers
Preference of Riptortus
] , The 12th
pedestris  (Hemiptera: ]
Alvdidae)  2nd  inst International
idae n instar
T Y b . congress of 2017. 08. | A4 | &=
nym on a u
arg | VP 1 Reology 20~25. o | A
symbiont, Burkholderia
) 2017,
sp., in laboratory
.. Beijing
conditions
Preference of Riptortus
destri. (Hemiptera: 2017
e g easyen
1dae n instar o
= | X } t o} 3] 2017. 10. | 149 | @=
nym on its ut | -
w0 S -t 26~27. o | A
symbiont, Burkholderia 8 o
Sp. in dual-choice j
T AN EZA A
experiments
Evaluating the potential | Entomologic
of the extract of al A | g5
=5 , 2017. 05. | = .
Perilla sp. as a natural | Research, 2] ARAL
insecticide for Bemisia 47(3):
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tabaci (Hemiptera:
Aleyrodidae) on sweet| 208-216
peppers
Lethal and sublethal
effects of synthetic
] o Journal of
insecticides on  the Asia-Pacific ]
wy |locomotory and feeding | v | 1046 | 2018, 03, | Sn° | W
behavior of Riptortus 21(1): 9] ARAL
pede.sms (Hemiptera: 179185
Alydidae) under
laboratory conditions
Evaluating natural
compounds as potential
insecticides against
three economically
important pests,
Bemisia tabaci
(Hemiptera: Applied
e Aleyro d i d. ae), Biological 0.750 | 2018. 17 AT | d=

Frankliniella| Chemistry 9] AFAF
occidentalis| i &%
(Thysanoptera:
Thripidae), and Myzus
persicae  (Hemiptera:
Aphididae) on
greenhouse sweet
peppers.

3. 473 WE 2 274 (H2FE =)

| A=EWE \ D-05
O HAZTER
- g M EAE B HAASTIN £ FEEe] gxr Bals HA A8
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| AEWS \ C-03-02
1=
(j:]L;) A 5327 7 ARATER AL F3PY & A7A
A . ¥ AEF (Ra
SEA = 264.7, MEF,
7 HFF)el o3t
ERFEy ERFER A
Ph |9 558 | 2 dFel ga A | 25 ERFEEe | 59 s
dE | wEestel | BHREEY UA [ AERH BN 2 R | FEF Aoz
(2014)| £ &)= 28714 28714 Mo Q7%
e AT ERRER
i % Al A4 it
9 ATE AP
=4 37} PAYS TEH
O A4t EFFE29 HME 54 4
- £35F%%°] murine macrophage cell (Raw 264.7), murine embryonic fibroblast

(MEF), human foreskin fibroblast (HFF) A3 m X+ 43S Celltiter-Glo Assay=
=3} /ﬂ]ELH ATP & =A3le] A

- 2gFEE 999 0.01, 0.1, 1, 10, 20% A =S AEo ek F, 12, 24, 48, 724
Z_ H ] ]45/394 H/\‘]’é‘]‘ (_L 42)

- ZF AXEOA 12, 24, 48, 72A17F FH IC50%HS SA S (3 43)

- A% Ay}, EFEZ o] A A XM ZAS UrEM% AS golste] =9 2 7| H
A 3 Al AgesE 2 AZke] o] Had Aow Al ¥

O 2l4f EF=E9 8 HalZdd dist WA 28714 9

- T8 dF 15l U 2 EFFEFE9 WAL A el e AlEHS ST

- A9F EFFEFE] gul7tFol dixl 2 A v A= S Jrhg

- g 7}Fo]lE TRl &9%9A homogenization AlZl % ZR Tissue & Insect RNA
MicroPrep kit (Zymo Research)& ©¢]&3}o] RNAE F

- %% RNAE AR&sto] 9] HAFA7F R4 08 5 Cytochrome B, Cytochrome
C oxidase, ATP synthase, NADH dehydrogenase %%} @& W3 ZE quantitative
real-time PCR (qRT-PCR)& &3 43
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JS408 #2l- Raw 264.7

fold 100 100 100 100 100 100
12hr 17385200 4285670 334297 104812 4288.79 4580.9
fold 100 24.65126 1.922883 0.602881 0.024669 0.026349
24hr 6416930 402309 42814.7 9668.02 3728.6 4010.69
fold 100 6.269493 0.667215 0.150664 0.058106 0.062502
48hr 7722130 463888 20550.1 2666.31 1162.06 1892.15
fold 100 6.007254 0.26612 0.034528 0.015048 0.024503
72hr 12666700 1677220 36037.8 3516.53 4945.05 2778.33
fold 100 13.24118 0.284508 0.027762 0.03904 0.021934

‘ JS408 *2|- MEF WT

Ohr

fold 100 100 100 100 100 100
12hr 25380900 24891800 23823900 21270600 32944.6 246361
fold 100 98.07296 93.86547 83.80554 0.129801 0.970655
24hr 22626900 21686200 19984400 11078000 241671 62642.3
fold 100 95.84256 88.32142 48.95942 0.106807 0.276849
48hr 15237500 42250.6 5424750 872171 19023.5 41961.6
fold 100 0.27728 35.60131 5.723846 0.124847 0.275384
72hr 29156.5 1909810 2531840 898164 9525.9 231731
fold 100 6550.203 8683.621 3080.493 32.67162 79.47833

| JS408 *{2l- HFF

Ohr

fold 100 100 100 100 100 100
12hr 10603200 10744000 9989940 7772510 10262.5 35363.7
fold 100 101.3279 94.21627 73.30344 0.096787 0.333519
24hr 12293900 11237500 9356470 1765020 5167.15 8491.1
fold 100 91.40712 76.10661 14.35688 0.04203 0.069068
48hr 10106300 9319750 7642680 1408590 2692.31 3052.4
fold 100 92.21723 75.62293 13.93774 0.02664 0.030203
72hr 9183090 9710420 9444920 6020110 1846.15 2776.33
fold 100 105.7424 102.8512 65.55647 0.020104 0.030233

< 42> R AEFOIN TRFERC 54 W)
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IC 50 12hr 24hr 48hr 72hr
Raw 264.7 0.006636% 0.005334% 0.00532% 0.005763%
MEF WT 4.636077% 0.976198% 0.077641%

HFF 3.864964% 0.480506% 0.473847% 3.136312%

< 43> T FEE 54 39U 298 T =FFE=9 1650 #

2) 22 =
| EEES \ C-03-02
s | A ARATE QA e S
S o FulzbRel  f7x)
S EA wE By AP
71 T&5%
=HFEE
22b | A FEE | F sl oh@ At | At EFFERe | aRT-PCRE &3 A
W= | gzt E4FEE UA ol ek 2871 T ERFEE 8T
(2015)| & &5l 48714 Tt 4] Aele] wal o)
A Fole ND-1 %
#8714 ATP-6 mRNA &
T8 % o] A3 HE A&
=4 Bt slol s}
O At EFFZEe Fo WelZol o A 87 F
- T8 HWas E¥l7FFel(Bemisia tabaci)ol utigt 24t EIFEFE 8F AL 99
(JS-408), Aa 2 (JSO), HJEA =+ AA(1:9) (PJ19), HEXE+AA(9:1) (PJ91), 7}
A (KD, EvtE (TMT), Jvkxt (PMJ)), "Hl(DB)¢] WAl 287148 £48H7] skl +

SEo] Hui7bFol A Rl H A=

- G 7Rl fAA A7) 9F 1020Mbpe]™ mitochondrial genome (NCBI Reference
Sequence: NC_006279.1)¢] & 137 &=} (¥ 55) cytochrome c¢ oxidase subunit
(COX)-1, COX-2, COX-3, NADH dehydrogenase subunit (ND)-1, ND-2, ND-3,
ND-4, ND-4L, ND-5. ND-6, cytochrome b (CYTB), ATP synthase FO subunit
(ATP)-6, ATP-8 & thiie] 2FA7t 4 o= ste Ao=m deixl fx2 ND %
ATPeF COX f7d#ke] e S Walwa

JFe BAFA P

et
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Bemisia tabaci mitochondrion,

NCBI Reference Sequence: NC_006279.1

complete genome

GenBank FASTA

Link To This Page | Feedback
p |TK |2K |2K |4K 5K |5 K |7 K |2k |9K |10 K MK |12 K |13 K 14K 15|,3q
[— L | == T O e T

NC_006279.1: 1..15K (15Kbp) ~ | Find: v || el @, 4Te 2= P Tooks - Z| £ Tracks @ 7 -
1 [tk [z K [z K [4K 5K [EK |7k [B K [2 K [t8 K [t K |12 K |13 K |14 K 15,32
Genes "
oMt HOS CYTE T -rRHA 1 tRHA-Arg HO2
I vroazesesl  vPeocaiel D 1 tRHA-Leu I -rRNA P posaidl
coxz 1 tRMA-Phe 1 tRHA-Hiz HO4L HOL I tRrA-Asp 1 tRNA-Fen tRHA-Met B tRHA-Trp
vP_pgcaesl L 1 tRHA-Glu KX vr_po6sa5.1 P B8 B tRHA-GIn [ tRHA-Ala tRHA-Tie 1 ]
tRHA-Leu ] 1 tRHA-Ser 1 tRHA-Pro T tRNA-Val Coxa |
ATFE HO4 tRHA-Ser 1 [ R R
P passes.) I [t R D3
ATPE D& K& vr_po6s121
vP_aeesad.l EH vP_aessesl 1 tRHA-Gly
tRHA-Lys 1 tRHA-Thr
1 [tk 2 K 3K 4K 5K [BK |7k [5 K [2 K [t8 K 1K 12K 13K 14 K 15,32
<9 55> Fuj7bRol +H AR
- - - ~ O - - - }\

- AFERFEES TEE EL APER AT dstRels AARLR F4 YEA
% homogenization dF¢] ZR Tissue & Insect RNA MicroPrep kit (Zymo Research)
= RNeasy kit (Qiagen)E ©]-&3}o] total RNAE F=3

- %73} total RNAE Quantitect Reverse Transcriptase (Qiagen)E ©]-83lo] ¢cDNA 3
Ast F g@ujrtso] -2 ND-1, ATP-6, COX-1 specific primer (% 44)E o]-&3]

qRT-PCR3&}e] 4%} whel &

#A Y

.. Y s . Product
Gene Position Sequence (5’-3") length | Tm(C) | GC(%) | .
size (bp)
COX-1 Forward TTTCACTTCCCGTTCTTGCG 20 59.06 50 997
COX-1 Reverse ACCCAGGCTACCAAATACTTCT 22 58.81 45.45
ATP-6 Forward CTGATTCGGCCTTGGTCTCT 20 59.46 55 157
ATP-6 Reverse | CAAAGGCTTGGATAAAACAGACA 23 57.55 39.13
ND-1 Forward GTGGTAATGTCGTTCGGGTT 20 58.2 50 947
ND-1 Reverse CTGGCCGAAACTAACCGAAC 20 59.21 55
<E 44> Gu7tEo] F4dx &d 24 Primer 3R

- @uj7EFo] FAA F ¥ X house keeping gene Xql"iﬂ glol A dEES
normalization & < Q¥ internal control®o] gler = FAds 7] % A4 Hulrt
Fol& AESIN A Al EFFEES AHEsHA &2 g2 (B)oAe FHA HdHS
7l=o 2 shod A%

- G 7ol At EFFEFE 8F (40% A MS 347 =EFAI] F qRT-PCRS &3
TR FHs BAS A, AL, A oY, FJEA =+ AFA(109), HEA =+ 2A(9:1)




=13
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of ojsf wHuj7Feo] ND-1
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o

L} RNA gel electrophoresis® E3] RNAYS Hudh= WS Al =d Wk

1} 2 Aol

=

2= o] o

ol

(3£ 45)

T BAMRT=
A gF 9 total RNA (ng/ul) B5olE5ARE total RNA (ng/ul)
Control 103.48 28.23
JS 128.52 37.71
JSO 108.44 28.26
PJ19 118.02 26.80
PJ91 98.85 35.54
KJ 115.90 26.11
TMT 108.70 28.70
PMJ 114.38 30.38
DB 111.23 29.04
<E 45>, F&3%F 29 RNA 5% 2 5% 54
- 29t EFFEFEEC] FEET 2 TEAX U 542 HistetHA T8 HalE o
Hj7polo] tha SolAQl WAl a3E yed F e FEEY v B Ak A
AafobstH, SEMAIE) e 8 B A7 A o AtRE
3) 3Ad =
| A=WE \ C-03-02
1=
T, | AR ARATEE AFANE & Q723
. - GRT-PCRZ &3 A
o o) Aelol ue o
) ‘_XE
- Hj7Eele]  ND-1,
sgzzo ATP-6¢F A &HY
I Il ol R, _ o Ho]  NADH, C9,
32 | o &8 | T Tl A At | A EEFEE ATP-b. C8 mRNA
de | gz st EFFEEY WA el dg 2871 a3 o] yxﬁ—sﬂ g 7
(2016)| 5 & @l %ol 4714 Tt R AEES A C e
2271 A
;_:L; ]m e (Celltiter-glo assay
S = = = o}
=4 ) e vag
o= T U p
O A& 7|Wk £3+3EEUP-503)Y F98 ®alsol gk 2871 1173
- FHIH 9 eI ARATE Fa A" JP-503 o ol Fa WallF wHelbE
o|(Bemisia tabaci) WAl #&71HS A7 flste] FE=o] Eui7bFol A ¢E
of PR FEFs FA st 3
- el gk WAl A8U1dS EAs] 9@l JP-5035 HulZbFolol AR E A s
o COX-1, ATP-6 frxat &de) mx|= G3Fs v EA 3
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- JP-503& A7t E A3 gujrtFolE AA @A AR F4%5 YEAZ F homogenization
3tel ZR Tissue & Insect RNA MicroPrep kit (Zymo Research) & ©]-&3}4 total
RNAE F=3

- =73 total RNAT TOPscript™ cDNA Synthesis Kit (Enzynomics)& ©]-83}% cDNA
ek 5 wejrbEe] 1A COX-1, ATP-6, specific primer (3 46)E o] &3
QRT-PCR3Fe] i d g 241g

o o

. 1o o Product
Gene | Position Sequence (5'-3") length [Tm(C)| GC(%) size (bp)
Forward| TTTCACTTCCCGTTCTTGCG 20 57.3 50
COX-1 227
=R Reverse| ACCCAGGCTACCAAATACTTCT 22 58.4 | 45.5
i

Forward| CTGATTCGGCCTTGGTCTCT 20 59.4 55
ATP-6 157

Reverse | CAAAGGCTTGGATAAAACAGACA | 23 57.1 | 39.1

<3 46>, Ful7FFo]l fAA B B4 Primer R

B. tabaci

M Control-5min [ JP503-5min
[] JP503-10min [ JP503-15min

o
L

ol

Fold change of mRNA
expression
=
]

COX-1 ATP-6

7ol JP-503% ZH7; 5%, 10%, 158 =471 & gRT-PCRE T3 Fdx &
S BA3 Ay JP-503 & Ag3s Ao weEl @ejrbEole] COX-1 % ATP-69
mRNA @& o] ZAashs AL golst 4= AAH(T2Y 57)
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- AgAFo A JP-503 o] dMEI FE8LF EFol st
e 7FFol §Hx wE BEA#al o}
JP-503 o] & F<l Fuj7fF-olo] 5ol

A BHA B

LS |
- T8 F8 2% ASHA9EBombus terrestris)ol the JP-5039] I3 #E7|HE T4
st7] 9lste] JP-5030] MYHAGE FHA Fd nA &= dFs EA st 3
- AgFGEe] FH1A A7]+= <F 18Mbpol™ (NCBI Reference Sequence: NC_015768.1)

mitochondrial genome®] NADH dehydrogenase subunit, cytochrome c¢ oxidase
subunit, ATP synthase FO subunit, cytochrome b %= w9 2=A7F xH o2 3}
= Zlow d¢x #4414 NADH dehydrogenase subunit, ATP synthase FO subunit,
cytochrome b subunit®] f32}e] &S vl ulFA] g

- JP-503& AIZMEE A AFHIES HuirbRolo 2 WO R total RNAS F&
sl 22 "W ow cDNA 43 F NADH dehydrogenase 1 alpha subcomplex
subunit 12 (NADH), cytochrome b-cl complex subunit 9-like (C9), ATP synthase
subunit b (ATP-b) and cytochrome b-cl complex subunit 8 (C8) specific primer
(GE 47)& ©] &3 qRT-PCRate] fF3a TdS w415

Product

Gene | Position Sequence (5’-3’) length |[Tm(C)|GC(%)| .
size (bp)

Forward | GTGGTAATGTCGTTCGGGTT 20 60.8 55
NADH 246
Reverse | CTGGCCGAAACTAACCGAAC 20 59.1 55

Forward | GGCATTCTAGCAGCCACCTT 20 60.4 55
C9 80
Reverse | CCCTCATTCAGCCTGTCGAA 20 59.8 55

Forward | ATGTACCACGTCCAAAGCGT 20 60.0 50
ATP-b 103
Reverse | CCTGTTGCACCAGTTTTAGGG | 21 59.4 | 524

Forward | TGGGAGGAAAGAGGTTTGGAG | 21 59.3 | 52.4
C8 101
Reverse | AGCCTCACGTATTCCAGCAA 20 59.4 50

<E AT ASHSE FHA 28 24 Primer A1
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B. terrestris

B Control-5min  [] JP503-5min
[[] JP503-10min

ol
[#]

Fold change of mRNA
expression
o
= LN b=

<¥ 58> JP-5030] MIHAGH FHA} Ao v X = G A

- ARG JP-503% Z 5%, 10% =&A17 F qRT-PCR= &8 4 &ds &4
3 A3}, JP-5039] 98 AdHEgde] NADH, C9, ATP-b, C8 mRNA 2&o] ZAw=
Aoz yehd (19 58)

- Fuj 7ol e MGHG A= ¥EXl house keeping gene ARIF glo] A
%S normalization & 4= 2+ internal controle] o= =2 Guj7lFolo] A3 FL3tk

7] 2 FY ¢ AE, AGHIE] A sdg A7 @ FAE SHsk AMES)

JP-503& AgstA &2 (= Oﬂ/ﬂ/l FAA FHAFE V|FoR o BAENS

O JP-5039] =¥ Hgd wE A7t B SEAE e Axsyg 4

- T 2 Feriae AgdTE T HET AAE JP-5038 vYFe s B ARk
2 QI W FEAME A7 ste] Celltiter-Glo luminescent cell viability assayE &3l
AE B4 BAF (18 59)

- 10%, 1%, 0.1%, 0.01%, 0.001% = =°l 3|4% JP-503& #44 d3d =Ho= w
sk QIZFM3E Human Foreskin Fibroblast (HFF)$} &&A3X murine macrophage cell
Raw264.7, Mouse Embryonic Fibroblasts (MEF)ell 12A]7F, 24A1%F, 48413 &<t ¥
3lal Celltiter-Glo luminescent cell viability assay® %3 A SAS 43 23
1% ol’de] wsXollA 12417 ojulell A7F Bl sE Az g 24s Mx 540 A= A
o % uyehd

- A2AHo®R JP-5032 W
ATP-b, C8 3zt HdH

30, 1 rf

Hj7}FFole] COX-13 ATP-6, AJ%Fed¥e] NADH, C9,
S FYstA FAaA7IH, Bk olygl FEA XS Raw264.7,
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An ethanol extract of
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. (221 A
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Zh)
Evaluating natural
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. _ : o 2018. | | @A
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1. 2 2 [Summary]

Mo|Ege Uy o S93 s Bt XM (DJE HES] 1H
4arzhEet SUEESYAMEE +ESROL

AMEE FHoZL FHE FUHE 7|F 20000 pg/bee (MY 1 plibee)d| THAAHE
oz WS pEsan

AEEES FHeZa AEEE Malg g 10012y 3gtgeR =gAF0

AMEEE =8 £ 48M|7ts0 DHEE 33 FHZHM M4 2 SESYE =2
HHE oI WUD, AHEE HelZdME 24 48MT £H XA £7} 40i2|2
sYstan

2 AlEel Eite ofefet o

Observation time LDen"
(hr) (ug/bes)
24 B 48 » 20,000

a: Based on nominal dose of main ingredient input ratio

Ojo|ETe| ZHof Cjpt 24, 48417 gtX|MAY (LDw)E2 FEE QU E 7|E2=
25 20000 pg/bee EHO|SULCE

KBSI 4 page of 16
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2. M E [Introduction]
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3. T8 9 =Y [Materials and Methods]
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£EE HHsY B2 HIUENE =olsta, MHo
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2 AgY AMEE BY (dois meliferal2 HIALESYH AMHHEEZR 4o
ABED T, B AE0 D LAY & Yk SEH AY JEXER7
SELY glen, siE Alg2to|eaieitA] FHE F0|7| Mo HMFSUCE

KBSl

F page of 16

143




Study No. : ETBC-17032 Draft Report

33 AEdE ¥ 2y

331

332

333

MEE 87

AHg2|A HYE OlESI ZO| 15 em, HY 5 om 37|19 HEEeER
BHEOIT AEEHOIXN Y7E HEY RalH 24T (HHE 1 om, HO| 5 cm
HE)E ME = USE FHE B2 AHA| RS AISSIEOL

ol
HEdA H 50% AFEYE Foldyne 2 mL ol ®MR FHISRAC

MEEE =% T MEdE He

77O Rl FHEC T YEMAM YHHE AN BEE0| 2 dYE
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looj2|¥ EE Fof 25°Ce20| HEHOM SFAT CHE AEO AMSSHRC

34 AHYY

341
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344
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KBAL

MEYgzEd

AMEEE MOEYE FHR FUHEC 2% HES2 HYXHE 1 ulbee
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346 AlHEH
21zt
ZF7:
2
HlEE:
olsa:

KB&L

4847

UEH (DA H2)

23.0-~270°C

50.0~70.0%

MEEHO Halg #€E il HoXol 87 % 0%
AEEHO| S0/2UE THTE BT,

9 page of 18

145




Study No. : ETBC-17032 Draft Report

4. ZHE 9 =3 [Observation and Determination]

41 g8

KBSL

AMEEE S8 F 4 24MT ¥ 48MZ I MY SESY ¥ AHA MAEE
DHESIEL. SRSYE UHESSSY B0ISY 5= DESESO, XA HH
HEe |oicz mEse SXY0| g FAEE 08510 HEZE O HE0,
Chel % 582 S3Y0| SHE = HAMz LTS

HUZE U dOSE
HYd dU2: 3 disEe MEAMREH 0 LH22 XE A 25k
7|2¥ (Thermo recorder TR-72U; Thermo  Scientific™, USA)E o|8&HY

SHsEo

AgEae 54 o B4 H2 Y

MEZEL, #AAENM SEEHY SHZZIOHE 0|8 PEA ALY (Do)
HESHE BU20, FHEE FUHES 7IESER 4¥D AEYY =Nz NS
#7540
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5. A'@Z1} [Results]

51 AgEd =

KBal

Al BT SYdyHe dHdU2Es FHFE 257C (251-26770) dUsEs
WP 56.9% (53.0-620%)2 SHEUCH (Appendix 2).

AN L EEEY
AMEEE =8 & 48A0|ZHE0 DEE AN, 2HZZ0HM M 9 SHEHE 2D
AHE DREX Yok

AHEY HAZOME NHET =F % ANTW BB A Y 4 WA
20f2|2t XAF PHH 20f2|7 BHEEIQED, 2447 PHE A E|Ab PHH 20127t
FIE pHEEO meEl £F KA = 40122 TEERICE 4BMZHolE KA W
SHEY M 1@ PREIX PUCH (Table 1, 2).

SUTRSYANE FD

SHAY 42Ol 20000 pg/beed|M 10% 0|4 (133%)2] KA} BB OL), £
AHelze £113 ofgfe] 4H0| 715108 EAIEE LABK| RUCh

oliel AlE Il LO|ETo| BHo| CfE 24, 48BAIZ HHEAAIE (Dx)E
T8 FYUHE JFS2 2E 20,000 pg/bee E30| ALY

Observation time LD
{hr) (ug/hes)
24 & 48 = 20000

a: Based on nominal dose of main ingredient input ratio

11 page of 16
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6. E 0 E#® [References]

1) SEIEHE 24 H 2017-5% (2017.0424) "% 9 @He SE7IE" [EE 13
"HESE SUAE JIED Y "13-14 BUSUSYAE" "13-1-4-1 EUYE
54

ZY=MEEIDAYE DA H 2017-33F  (201706.03) "LI YUKW = »
ZH g |8

3) OECD guidelines for the testing of chemicals, Mo. 214 “Honeybees, Acute
Contact Towicity Test (Adopted: September 21, 1998)°.

KBSI 12 page of 16

148




Study No. : ETBC-17032 Draft Report
7. Tables
Table 1. Cumulative mortality of honeybees
Martality
Curmulative martali
Maminal dose’ Expased i {death [ total)
g/ bes) haneybess
Hd s 4 hr 24 hr 48 hr 24 hr 48 hir
10 i} o a
0% 0%
Untreated trol 10 i} o a
reated contro © / 30) © / 30)
10 i} o L1}
10 1 1 1
f 13.3% 133%
100.000 10 1 2 2 @ / 30) Y
10 Q0 1 1
a. Based on main ingredient input ratio
KBSl 13 page of 16
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Table 2. Behavioral abnormalities of honeybees

Mominal dose® Exposed Abnormal response
(ug/bee) honeybees 4 hr 24 hr 48 hr
10 ML0") N{10) [ Talu)]
Untreated contral 10 N1 M{10) M{10)
10 ML) {10 M{10)
10 N(Y) N{9) M)
100.000 10 &), (1) NiE) M)
10 NE), C[1) M) N{g)
a. Based on main ingredient input ratio
b: Mumber of honeybees
# Observation key
N: Marmal
A: Hyperactivity
B: Mobile but not working or flying normally
C: Alive but unable to walk or fiy
MA: Mot applicable, not observed because of 100% mortality
KBSL 14 page of 16
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8. Appendices

Appendix 1 Positive control study

- Recently study data

Study Mo

Study penod

LDven"
(g ai/bee)

24 hr

48 hr

17-KET-PBLODZ

Aug. 25, 2017 -~
Sep. 08, 2017

0116

0113

a: Based on nominal dose of active ingredient

* Test substance: Dimethoate
* Test species; Ams melifera

KB&L

15 page of 16
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Appendix 2. Temperature and relative humidity

%] 4 | |-
E I . . . [1=]
B0.0 . } ] ]
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LR

40.0
W —
an g T e e T e +—r
.0
0.0 |1 ks
E_L1 EY
DUIEMT [EEM T OOENT o7 O0THT CRITAT
220000 EDT00 14:00°00 22:00'0% B0 140000
Cursor A MS2ENT 141501 Calculsion Range from E0ESR2017 14:52851
Gursor B 0807 H T 162702 deB 2 00080 1o BROTRMMT 1 X512
th| Meme | merval | Sample | Cusoch | CorsorB | Ac=8 | High I Low | Avp. unt | =
T |Cml BOmin. = o — o= =T =1 =7 W
F Glimin. Ll —_— —_— -_— g2 53 6.9 WAH
E
B
- Recording period: Sep. 05, 2017 ~ Sep. 07, 2017
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T 1 = LT NN NTS I |
Table 1. Mortality and clinical Signs - 1d)
Table 2. Body weight changes e 15
Table 3. Evaluation of skin irftation [L/2) e 10
Table 4. Evaluation of skin irritation et I |
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S BHEA| MEEEL Helo 7|2 E SRS Y0| TSR BRI

- JHHE HSEaL ATHo| Fobgo dat SObEME R0

MEEE HA 2 Helfo 2748 fEs @, Dfiso paEox
Woh 1% MBS PILE 0022 HEE0

ol4te| B2 SE New Zealand White® E7|0f Chgt AlEESTel I Hele (0% 1%
AIE) oA X34 Qe SER Hez PREHYCL

KBSL 5 page of 17

157




Study No. - ETD-17018

Draft Report

2. A|lgdAle] 7|8 [ntroduction]
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4, & 8 =d™ [Observation and determination]

41 YYESsY

AMEEE M2l 2 72020 getEye g, 3855d ¥ AMEEY R/

RS EEY

4245 8%

AMEEE HelmEa Hel £ 48 720170 WHE HESE SHSRC

43. M2|R9 e

AEEE EX S8 £ 1 24 48 U 72000 Be, 25 4 7lOEY &

TS,

44. mEYtse] Wot 8l TSy By

4o
i

4o
ni

OeehsSe ®ote (Ot BRI F50 dAEfn o g Asd2

(s 1% A= ]2 AS47 80 et f=dE BEstuc

- ORiks Bote

(1) Zerat 7hEe
B0 MY Qs
ObF H# Eoh (RPto=E Af YEd B5)
= YT Hu
Sz o E wH
T B (EEYS Yo FH)D TR Y2 JHhEy
ErsEEL

2) HE"d
HEO| M AE
OlF 7t & BE (FPo= He L HE 85)

HEO BRI (Y 1mm HE 50 SHE HP)

&7t BE W+

THEE BE (SR Ko S2H4 MARI U FEE 29

g B8 L mm oy Ro|2=22 =FEH SHoTE &EE =)

B B W R

da B W R = O

KBSI

10 page of 17

163




Study No. : ETD-17018 Draft Report

S EREEE:

=4 78 71 &
g8 1% DR ES %= (P17 10 o] 3
E- 1% TREASF| = (PL)7FFLL ~ 20
= 5 1% MRFSF| ¢ (PLD7H 21 ~ 50
ZE 15 T RS %| 4= (PLD7L 5.1 0] 4

KBSl 11 page of 17

164




Study No. : ETD-17018 Draft Report

5. 221} [Results]

51 YYSKHEY X A S8 (Table 1)
RE MESE0 UM OEHE USHE TEX| BASO, XASE =T YK
.

52. HZ'% (Table 2)
MEET HE|ET, He| = 4807 72470 FHHE HSE ZES 3|, AT
Aotgo met S7ELE 220

53. O R¥H22| H7} Table 3)
MEEE =8 S8 £ 1 24 48 9 7MW HFESHIIRE 7IE2E
Oeetes pEt 2o, MHEE He £ Bt % £F 52 oy OEpss
THEE| X ERICL

54. 13442 ®H (Table 4)
OEerSEILEN 28 14 XS R4 (Primary Irritation  Index, PIL}E &%
o, PILE 00" 0| mS 14 A8 25 S48 FRoHE "BE" 0|%ICH
OjAte] FWMEBEE DO|EZZ2 New Zealand WhiteX| E7|o] IS0 Ha2| Al
540 gle 2E2 FEEUC
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6. #1E# [References]

o SZTEH (2017)

© RYSUHETIH (2017)

o Draize, J.H. (1959)

KBSI

SETUEHE 14| H2017-5= 59 9 @HE
SE7E, [dE 121 oisEsdAME 7IEn uy
{2017.04.24)

ZYSMHEELTE| Y DA H2017-33% TRI|SYAY
A & BE 2S7IE, (2017.06.03)

Dermal. Assoc. Food and Drug officals, US. Appraisal
of the Safety of Chemicals in Food, Drugs and
Cosmetics. Texas State Dept of Health, Austin, pp
46~59, Texas.
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7. Tables

Table 1. Mortality and clinical signs

Days after treatment
Mumber of Mortality
animals o 1 3 3
1 MOR" NOR NOR NOR
2 NOR NOR NOR NOR 0/3"
3 NOR NOR NOR NOR
a : Normal
b : Mumber of dead animals/Mumber of tested animals
KBl 14 page of 17
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Table 2. Body weight changes

Number of Days after treatment (g}
animals 0 2 3 Gain
1 2068.5 2096.5 21400 715
2 1968.0 20135 2066.0 980
3 204005 20730 2097.0 56.5
Mean 20257 2061.0 21010 753
sD* 5159 428 vz =
a : Standard Deviation
KBAL 15 page of 17
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Table 3. Evaluation of skin imitation [1/2)
Phasas® Mumiber of Sites Days after treatment
animals 0 1 2 3
Control sites ] 0 ] 0
' Test sites a 0 a 0
Erythema 5 Control sites 0 1] 0 ]
& Eschar Test sites i] o i] 0
. Control sites g 0 g 0
: Test sites a a a 0
Control sites 0 0 0 0
' Test sites a 0 a 0
Control sites 0 0 0 0
Edema 2
Test sites a 0 a 0
. Control sites 0 0 0 0
: Test sites ] 0 ] 0

a : Time after topical treatment

KBS
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Table 4. Evaluation of skin iritation (2/2)
Sites Contral sites Test sites
Change | Erythema & Eschar Edema Erythema 8! Eschar Edema
Phases" 24 hr 72 hr 24 hr 72 hr 24 hr 72 hr 24 hr 72 hr
1 0 0 4] 0 0 0 0 0
2 o a 0 o o o 1] i
3 0 0 4] 0 0 0 0 0
Total o a 0 o o o 1] i
Mean 0.0 0o 00 an 0.0 0o 0o 0.0
Sum’” 0.0 0.0
P11 0.0 oo

a :Time after topical treatment
b :Sum of means at 24 and 72hr
¢ : P1L (Primary Irritation Index) = Total/2

KBSl
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1. 8 9 [Summary]
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3. AENE 9 2 [Materials and methods]
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4, #8 9 =3 [Observation and determination]
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5. A|gED} [Results]

51 HUSSSY % XA S8 5 (Table 1)
HE AESE0 ANM OHE YESdE BEDX BUS0, XsE =T U4
)X G

52. HSHE (Table 2)
AHEE MR, M2l & 48A|ZV} TZAIZIO) HHE HES SHS W, AI7H0|
ABEY met Z7lEME 2Hct

53. ¢lut2 o] W7} (Table 3)
[ 5 AEHZHE DHX=X]]

MNon-treatment Treatment
Timea Animal. Mo. - - m -
Loa M.OLY AOLE Lo1" M.OLl™ ADLH
1 o] ]
1 hr 2 0 o ] L14]
3 0 ]
1 i) ]
24 hr 2 0 o ] 0.0
3 i) ]
L1 )4] 0o
1 0 ]
48 hr 2 o] o ] 0.0
3 4] ]
1 0 ]
72 hr 2 0 o ] 0.0
3 0 ]

g D01 (Indevidual Ocular Irritateon)
b: NMLOL (Mean Ooular Inritation)
o ADL (Acute Ocular Irmtation) = the maximum value of MOL

H 21

- 2Xe =g FooMe oEE ASds pHEEE @R

-1 MIHRE 72 A2 BHE ADEE], AMEHEE HElZHM 2y gy 9 239 E
LSS 43 BiES0| ZHEEIX SCH
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HM¥T-2

- FHe| f=Fel M e qET ASds SRR @O

- 1 AIZERE T2 AlZH BHE ATEE], AIHEE HElZoM 2% 2 2 230 O
=S54 WES0| THEEX FUCH

H 4 H-3

- FHe| f=Fe e e qET ASds SHEEEE @R

- 1 AZERE 72 AZHY BHE ATHE], AlHEE HElZold E%e 2 9 230 O
IESda WES0| DX U

54.X3442] B (Table 3)
Slete BILEO| 28] BIIE SEUNSHES MHelso SHRIEXS (AOLE
MES FI, AOLE "00°0|Ck OfAel AIMZIL New Zealand White] E70q Cift
0| ELo| FHBATMAREOIY XSH2 [PFERIRIS R o gig e REEiRict
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6. 1 2# [References]

° HEUEY (2017) SETEY 1A H2017-5% T=9 G @He| S87IE,
[H3 12] 2ISHUAE 7|F0 Y'Y (2017.04.24)

c REsUHEEENAE (2017) RESHEEETEE 1A H2017-33% TRI|sYIDY
A 2 BE YS7IE, (2017.06.03)
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7. Tables

Table 1. Mortality and clinical signs

Days after application

Mo, of Martal
Group mrtality
treatment ¥} 1 z 3

1 MNOR' NMOR MOR NOR
No eye ; B
washed 2 NMOR NOR MOR NOR a3

E] MOR NMOR MOR NOR

a : Mormal

b : MNumber of dead animals/Mumber of tested animals

KBSl 15 page of 18
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Table 2. Body weight changes
Days after application (g)
MNa. of
Group
treatment o 2 3 Gain
1 21015 21180 21405 390
2 19885 195985 20215 330
Mo eye ] e o i
3 20605 20835 21155 55.0
washed
Mean 20502 20667 20925 423
sof 572 615 62.7
a : Standard Deviation
KBAI 16 page of 18
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Table 3. Mo eyes washed evaluation of eye irritation (Non-treatment)

Cornea Conjunctiva
- Diffuse-
Degree 3 )
Time Arr'\'gal' of | EE:S Redness | Edema | Lacima | LO1® | MoO1Y | A01®
. Dp-i':-if',' Opacity ! O {E) L]
LSat] [Bl
1 0 0 0 4] 0 4] 0
1hr i 0 a i 0 0 0 0 0.0
3 0 0 0 4] 0 4] 0
1 0 0 0 0 0 0 0
o 2 0 0 0 4] 0 4] 0 0.0
hr
3 0 0 0 0 0 0 0
0.0
1 0 0 0 0 0 0 0
45 2 0 1] 1] 0 0 0 0 0.0
hr
3 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
72
2 0 0 0 0 0 0 0 0.0
hr
3 0 0 0 4] 0 4] 0
a: 0L ({Indiwidual Coular Iritation) = (A = B = §}+{C = 5)+(D + E+ F) = 2
b : M2OL (Mean Ocular lritation)
c: AOL (Acute Ocular Irritation) = the maximum value of MOL
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Table 4. Mo eyes washed evaluation of eye irritation (Treatrnent)
Cormnea Conpunctiva
. Degrea | Difise-
ime A"":a' of | aress of ]lr,_f Peches | Chemoets | Lacima | LO1* | mor® | aor
: opacity | COpedty | ™ i E) 3]
w | @
1 0 [¥] 0 1] 0 D 0
1hr 2 0 [i] 0 0 0 0 0 0.0
3 0 [¥] 0 0 0 0 1]
1 0 [i] i 0 4] 0 0
24
he 2 0 4] 0 0 0 D 0 0.0
3 0 0 0 0 0 0
oo
1 0 4] 0 0 0 0 0
?d 2 0 [¥] 0 1] 0 D 0 0.0
3 0 [i] 0 0 0 0 0
1 0 [i] 0 0 0 D 0
::z 2 0 4] 0 0 4] 0 0 0.0
3 0 4] 0 0 0 D 0
a: 0L  ({Indwidual Ocular Iritation) = (A = B = B}+{C = 5)+(D + E+ F) = 2
b : MOL {Mean Ocular Iritation)
c: AOL (Acute Ocular Irritation) = the maximum value of MOL
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1. 8 9 [Summary]

Hoo ofgt mo|EEe] SddTsdAY (SdSUSSYE 000 mghg bwd| ROEZOR
TG KA 5 YEISESY  HSUIE T AR dike oS g

o 1EHH O3 2000 mofkg bwil M 14% F2 X AHEIZE BHEEEX] GEQECH
o 2CHH F O 2000 mg/kg bwME 14Y FOF KAHZL BHEEIX] RRACH
o HESH BE JRHMM YRS RTHE THEEIR 0.

o 2 IHE HEE YHFY F Ao It SIS

o RUAD Oy LAUS BEEX FPACH

ol AEEN, HEO OF oo|EFe| SHITSUAE 2A GHS ERVIE

category V2 LDeZt2 > 2000 ~ < 5000 mg/kg bwo|%3, STy [ZUSHTEY
2 soo| SHTEN o NV (HEM)es FEHUCL
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210 A|EHYH
s=tr¥

Hazz
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b s el E
HHEs / 2HY

HERIM HEY

211 MHERY 2

ol 4=, HXY
k= hil

201744 088 259 (B females)
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20174 088 299 ~ 2017\ 098 12€ (2000 mg/kg bw)
20174 098 019 ~ 20174 098 15€ (2000 mg/kg bw)
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2017 098 159 (3 fernales, 2000 ma/kg bw)
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3. A|grE 9 uiH [Materials and Methods]

3ILAEER
311 239

312 949
313. Qe

314 A|BEs
315. g3t & Hi

oo EY
201744 09€ 059
300 mL
17-1-050
oy, EEY HY

316. ZHUE HEFEE AUR
3117. FTHE RYUHE 2%
318 E3EHN H=
319. 2E2# e L B
32 MHEE
321 AgH
- Rat Sprague-Dawley (SD0Y, 5PF
322 28
- By sYUHEEATL
- =X A2 A BEHE fel 2541
- dEky 031-227-5955

323 AEAS dEME
SETEHA H 2017-5% USKYME 71BN HYo| MEsER AEE
FHEL e, 2 AEY ot J=XR7 S8 FHEY Aeb: AgEn
s 8 BIPL 805t USRI
324 73 4 A48
[ 1 AgEEs 38 9 HSH]

15t 264
AR FOiA (2000 mg/kg bw) (2000 mg/kg bw)
F8F) 8 8
HE 1750 ~ 187.0 1935 ~ 2035

325 #%5 9 HY
MEDAHER S22 7Y% F 1thy 8 20H4 AEE I 48 79 9
SELEHYY BHSHM oA UE HYYEHE DS dYE
HHE HE 2 ME AR
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33 AMeEd o el

331

332

333

A

2 Ao MESEAZ 22 234277, HOST 50£10%, EHIAE (2=
ZHATH 12MTF (2FTA-25TA) U Z=C 200~ 300 luxe] dEYZHHM
ARg 288 Z0EH0 2Bt U AEIZ S0 Ha| MASSHREO

e

w2 2@ MHI F E2FIEU0E AEHR (26 « 42 x 18 om0 30f2(4
&0 ZTEE Zo} M=8Tnc

AR 8 S8

ARE HHEEE DYME [Cargill Agri Purina Korea Inc]E X3 g4AIZ2H
S8+ F-UHE B3 X8 A7 "HAMACH

34 ROYY+EEY X YHEH

341

342

343,

344

ROl 2F LY

A0l ASE NBEFEGILDS TATANMN RIISAUSS] MBS NRSS
HES 21, SA40| W OB BIISIO 165 AR RO 2000 mykg
bwE FOBIAD. SO $ T2ARN §9 KA % YHSKINO| B =X gof
FUS 552 OIS UHHO 257 AlE YA

HEEE &/ HH4d

HESE £ 2 THHE 2 3012 E 1222 S, JHqiEs mI
gUg 080 WDMA EAE I ASHKE DTHEERE A
gstgc

BOjjEFo 43

ER+E AYETE THHY SUNERS WE SHSN AL

80i9| MU AHEY K

- 1EH / 25 Al# (2000 mg/kg bw)

345,

AlgEes 10 2 20HY AWM SOEE I SUSHAH ZHSH0 AR
ALEGIED, AEHESY =N A BlE 24 SRS ABOIHSN Yol
AEHEEE M2 20 g H=S| HES 5 mlo| volumetric flaskd] § 2%
ZFHE BHME] HET E vortex? ZES| WESIY AHEY (test solution) 22
AMEBICE

EoHZF (volume)dH

FOYEE 50 mikg bw2 SHSERCL

35. A8 o

KBSL

351

MEo Y
AEEE RO SEY TRE AEEE F0 F3MT S22 HoIE T U
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352 Ro{H2 3 ROy

HE FTFOS E06| (Sonde)E /B0 £of H HF SWAE JFe=

4AHo MEET FOYTS HEH £ FTEC 22 S 1ol Hsiol

ZHE FoistRick
4, #E 8 =™ [Observation and Determination]

41 YUESHSY | XMEE
Mzl SEE Mol £ 308, LMZIHAM 4AIZHEX] of AZiopch EYtESSY 2
MM TESIRSH, YERHE 1Y 154, 5o 7HA F 14ERDEE] 2E 8

= ApBHEC)

424554
AMEE 25 20 sy AEEE 59 HE ASE WS 458 520
Hilol £0f 2 39, 7Y, dHSEYD 14U JHHE HEE SHIEO

-84
HESEYM 2E AHY Oisto] RHE dASIRO

44. Y XA (D) HHE
SHATHYAY (FUSUSIT 0l 25t AlES YAISI0 GHS (Globally Harmonized
Classification System) £H7IZ0| 22| LDw 7IEA| (mgkg bwiZ EHeAAlIEE
st

[¥ 2] Classification systems of Acute toxicity for pesticdes in Korea and Globally
Harmonized classification System

Classification criteria

LDepima/kg bw) Ta ™
Class* Acute Oral Acute Dermal GHs" (ma/fkg bw)
Solds Liguids Solids Liguids Acute Oral
I
1 £ 5
(Extremely) < 5 < A < 10 <40
o =z 50
[Hiﬂhh-':l 25, =50 =220, <200 =210, <100 =40 <400
i[ =200, =100, =400, < 300
250, <500 : ! :
(Moderateh) b <000 <1000 <000 g <2000
v
(Stightly) 2500 22000 =1000 24000 v <5000
a : Classification systems of Acute toxicity for pesticdes in Korea
b : Globally Harmonized Classification Systemn
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198




Study No. - ETO-17025 Draft Report

5. /@21 [Results]

51 YMES5Y U XAMSE (Table 1, Appendix 1. 2)
mo|=g 1THY S 2¢hY A" ROE 2000 mghkg bwifd YRESEIIE
HO|HL AAE 7HH 7t sHEE ] @R

52 HZH# (Table 2., Appendix 3.)
1CHH @ 20HH AlEZL BE AESE2 Alto| Halg el H{So| SI5%CE

53. 27471 (Appendix 4)
BEER & 05 o] AIESES CO; gasE DA FQ IO Cff SO
THERE HAlgt ZOf ofg S 2|zt So|f o|ASHE THEE X WRch

54, Y2 X| A2 (LDso)
FEo| P No|EZS| FHATSHAY ZD, GHS 2F (71F) category VE
LDwZt2 >2000 ~ <5000 mg/kg bwO|D, Sofmely [FUSHHEL me
soro) ST 9 VE (HSH)eE TR,
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6. B 12#H [References]

o SEIEHE (2017)

° ZEsUEEEeE (2017)

o OECD (2002)

KBSI

=x:EZM DA H2017-5%5 s 9 f#He
SE7E, [EE 121 ASS4AME 2IEa Y
(2017.04.24)

ZYSHEBIUTEY DA H2017-33% (ST |S YR
A 9 BE QIE7|#, (2017.0603)

OECD. Guideline for testing chemicals. 423. TAcute
Oral Toxicity-Acute Toxic Class Method; (2001.12.17)
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7. Tables [Group summary]
Table 1. Mortality and cdinical signs
Dosze Nurmh
Group | (ma/kg S aof :mn-;earls Clinical signs Mortality LDy
bw)
1 2000 | Female 3 Mo abnormality detected ey .
= 2000 ~ <5000
. . . _ ma/kg bw
2 2000 | Female 3 Mo abnormality detected 0/3

a o Number of dead anmimals/Mumber of tested animals

Table 2. Mean body weights

Days after administration (q)
Group irﬁg}sﬁq Sex Mumber
bw) af animals o . 14
1 2000 Female 3 1817 + 6.1° 2280 £ 10 2560 £ 123
2 2000 Female 3 198.7 + 5.0 2372 £ 1.7 2580 = 84
a: Mean t standard deviation
KBSL 13 page of 17
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8. Appendices [Individual data]

Appendix 1. Mortality of rats

Time / days after administration
Dasa Murmber
Group | (mafkg | Sex af Time Days
bw) animals 7] 1 3 3 2 1 5 ] : ;
mn | hr | hr | hr hr
1 2000 Female 3 o* a a i} 0 L1} o 0 i} 4]
2 2000 Female 3 0 a a i} 0 L1} o 0 i} 0
I:H?SE P Days after administration
Group (migfkg Sex . |
b orammaB g | 7 | &8 | 9 || 11| 12 13| 14
1 2000 Female 3 0 a 0 a 0 o 0 o a
2 2000 Female 3 0 a 0 a 0 o 0 o a
a : Mumber of dead animals
KBSL 14 page of 17
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Appendix 2. Clinical signs of rats

Time / Days after administration

Dose MNumber
Group|(mg/kg| Sex of Time Days

bw) animals
30min| 1lhr | 2hr | 3br | 4hr 1 2 3 4 5

1 MAD®" [ MAD | MAD | NAD | MAD | MAD | MAD [ NAD | MAD | MAD

1 2000 (Farmale 2 MAD | MAD | NAD | NAD | MAD | NAD | NAD | NAD | MAD | NAD

3 MAD | MAD [ NAD | MNAD [ MAD | MAD [ NAD | NAD | MAD | MAD

4 MAD | MAD [ NAD | NAD [ MAD | MAD [ MAD | NAD | MAD | MAD

2 2000 | Famale MAD | NAD | NAD | NAD | MNAD | NAD | MNAD | NAD | MNAD | MAD

w

[ MAD | MAD [ NAD | NAD [ MAD | MAD [ NAD | NAD | MAD | MAD

Dose MHurrber Days after administration
Group | (mgskg Sex of
bw) auras | 6 | 7| 8 | 9 |10 | 11| 12| 13| 14

1 MAD [ MAD | NAD | MAD | MAD | MAD [ MAD | NAD | MAD

1 2000 Farale 2 MAD [ MAD | NAD | NAD | MAD | MAD [ NAD | NAD | NAD

3 MAD | MAD | NAD | MAD | MAD | MAD [ MAD | NAD | MAD

4 MAD [ MAD | NAD | NAD | MAD | MAD [ MAD | NAD | NAD

2 2000 Ferrale MNAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD

un

[ MAD [ MAD | NAD | MAD | MAD | MAD [ MAD | NAD | MAD

& : Mo abmomality detected

KBSl 15 page of 17
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Appendix 3. Body weights
Dhose Mrier Days after administration (g)
Group | (ma'ka Sex of -
bwi r— 0 3 7 14 Gain
1 1830 20010 227110 2565 735
1 2000 Famale 2 1870 2095 2290 2680 81.0
3 1750 1935 2280 2435 bE.5
MEAMN 1817 2013 2280 2560 74.3
sD* 6l 80 10 123
4 2035 2160 2320 2515 480
2 2000 Female 1990 2180 2335 2550 56.0
& 1935 2225 24610 2675 74.0
Mean 198.7 2188 2372 2580 593
5D. %0 i3 I.7 B4
a : Standard Dewviation
KBl 16 page of 17
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Appendix 4. Macroscopical findings necropsy

- Group 1 (2000 mg/kg bw)

Animal 1 PManned necropsy (Final necropsy) 12-Sep-2017

Mo Findings Moted

Animal 2 Manmed necropsy (Final necropsy) 12-Sep-2017

Ma Findings Moted

Animal 3 PManned necropsy (Final necropsy) 12-Sep-2017

Mo Findings Moted

- Group 2 (2000 mg/kg bw)

Animal 4 PManmed necropsy (Final necropsy) 15-Sep-2017

MNa Findings Noted

Animal 5 Manred necropsy (Final necropsy)  15-Sep-2017

Mo Findings Moted

Animal & Manned necropsy (Final necropsy) 15-Sep-2017

MNa Findings Noted

KBSI 17 page of 17
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1 8 9 [Summary]

oo EHe o SUALSEE HES AMESSH 4000 mo/kgl| YUYFHE THE
FOFEAE = 143 ST HAe, UEIESSSY HE HEE TE AT 2is 023
2}

o HHMES FOUZSFE 4000 mo/kgOiA] KIANH D} BHEEIX] GO
o YENESSSYE TEHR @R
o HEEse 94HEY 2 ANY+H Mt S7EHE 2RO

metd, 2=of et Do|Efe SHUINSEAE LDoil2 4000 mgfkg Olgez
SHTe g oA |dE FESE VE (M5 PR
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2. A|lgdAl2 7|2 [ntroduction]
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22. \HER
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e Cff SHAOMSLAEE 510 F2=X SAIH 2 7|=X8E 28835}
#ict.

24. AELY
"YU U EHL SEIIET [EE 12 YISS4AE 7|20 WY (sEIEELN
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ey HIE BN ==I|F Z=ZEZI152 CiZCiEa HE3I3um

2035

26 AH 7|
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=T K| EMEE 243 A2W LF2 362-20

waky Tel : 043-882-0297, Fax : 043-882-0298
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3. AEriE 9 49 [Materials and methods]

3L AMEER

311 839

312 Y49

313 ¢4
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315. Ql AAb
316
317.
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319.
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T
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1]
i
o

U r e pe ry

i

32 AHYsSE
321 AlEA
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=11
(= — |

- 93
- AT E|
- ety

322

3.23.

ojo| & &

2017¢ 098 059
300 mL

17-1-050

Ay, HEY B4
HEFEE (LR
2%

=22

Ll B

Sprague-Dawley (5D), SPF

syuEEEaR2
A\E SHYA BEHS AFYE 313
031-227-5955

3.24

3.25.
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B S BT BO0|50| MEM HHSIRO

=8 4 HEye
AEHYH S04 Male Female
Fd & 8 8
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e 9 HY

FEE TUT F 48 S sEd¥u SHSHM =IAF|IEM Y AP
HERE THESIH HPT AHE HE 2 AEY AESRO
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33 AEEA U 22

331 ASE
2 AEe MERIAES 2L 23+ 2°C, MOST 50+ 10%, EFA|Y (22X,
EFAMT 1A (2FTA~-2FTA) ¥ E=E 200 ~ 300 Lux2| HEYHEHH M
MR SEE S0 =% U AT B2 Hel STt

3332 AMS AR
=2t U MEII F ZLUFEYO0|E AFHT; (26 x« 42 « 18 cm)l SO0p2|4
g0 ZHE Zof ARAC

333 AR 9 282
ARE 4YESEE DHAMEF [Cargill Agri Purina Korea Inc)S A5 Z4AFH 20
S8 FT-UHE BN Mo+ AR MO

34 RojuF-FEE U YHEA
341 ROUYLELH
g 25 THH ROl 4000 mgkg bw2 SFSO AEE HASRCL
342 HEEE =/ MHY®
M E2 == 2= 22} SOl2|% 10012|8 1222 3HHon, HHage
magy SWE 0|85t med: EAE 33, AR HFle T HEHEE
sasio) pajsAc
343 S0jCj=ETe 4H
SHE 0lEsY MYHETE EZHEHA| SU0EEE2 M2 SHER WO
344 g0l MY} AYEY ZH
AMEEY EH Al Blje 2% SR-E AESEHEN AEEE 160 g HES|
mWarsto) 20 mL2| volumetric flask®| @0 2% SH-E BHATNE HEE 2
vortex2 S 23| SEHSI0] AIHSY (test solution)2 & AL
345 2|2 (volume)dE
He|HEe HeldZs-EE 391 5 mUkg bw2 SEsECH

35 M EHERES &Y

351 ZHAHZ|HE 9 Hajed
AlHESES AMHETHE ot FHO 5220 HE2E o850 5 « 6 cmO|&
37| Wol2 H25, 4 =« 4 cm 37| HEL HEW AEHEYE FYUSH 28
Che H2 = 520 Coban (self-adherentwrap, 3M )22 1H f SX| A|FiC}

352 AEEES HA
S0 =EAMI AHEEES 2447 E FAHSID DR 22 o EFE
SRR E G0 g8 SR EeR 7|8 E5AT O HoEY §9E2ict
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4, #E 9 =5 [Observation and determination]

41 YUESsY 9 fMNSE
He| 2 M2l £ 302 1AM 4AZERE of AjZiOlch YRlESSY W
HASE TESRS0, YUREHE Y 13y, 50 JHA = 14EWAE 2HE R

= ApSHECE

424354
AdE 25 20 o5t AEEE o HHY A5 5TEE
Hale 50 2 3%, 7Y, dEHESRED 14YW HHE ASE SYS

ki

SES 520
=8

43. 84
2E AESEUHM Solgt 5S¢  AAPIHTE LUEX @O 2UE ZASE
[EEees

44, Ph X MURH(LD.,) AHE
SETEHIA H 2017-5% 9% 9 @HS S57E0 o= MEE AT Ea.
Aol HaggoM 2E AHSE0 UESY AMEER = EAMIE
SEEEOL
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5. NEE1} [Results]

51 YYESSSY U XASE (Table 1. Appendix 1. 2)
OO|EEE THHFHYY 4000 mokg bw2 O =FH Zi YEE 25 JHH oM
S0lF Y¥EE SUE THEEA] Bl AAPEE BEE B

5.2 4 ZH3 (Table 2., Appendix 3)
RE AEESEL HE2 94T = FHat Yo et E7FHE 290

5.3. W41 Ap2f2 (LDso)
HEO Cff mo|ERe| FHAMSHAY MY Z3h DWZS 4000 mgkg bw
ooz sumelgo X S48 TESE VI (HEH ST

- SHSHUEEY OB 59 &2 &
AHEESD P8 FY + Us Y (noky bw)
T & Sd3g
o H R
15 (Ws4d) 10 O]t 40 ojer
og (2SH) 10 o| &, 100 o] 40 0|4, 400 O
mg (HESY) 100 0|44, 1000 Ojf 400 0|4, 4000 O]9
g (FE ) 1000 04 4000 0] &

O 9 WY pRe s 52 B2IY 4 2E
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6. D28 [References]

o SETEY (2017) SETEE 1M H2017-52 "% 9 #@HE
SR8, [EE 12 UsS4AME 2B ¢
(2017.04.24)

o ZYSUHESBEW2H (2017) SYSUHSEETEE DA H2017-33% TRI|SEUAY
A & BE 2S71&, (2017.06.03)
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7. Tables [Group summary]
Table 1. Mortality and clinical signs
Dose Number Martality
Group | (mglkg Sex of Clinical signs (dead / total LDy,
bw) animals
1 4000 Male 5 Mo abnomality detected DU%"]
© /3 > 4000
0% ma/kg bw
2 4000 Female 5 Mo abnormmality detected © /5

a : Number of Death amimals / Mumber of tested animals

Table 2. Mean body weights

Dose Mumiber Days after administration (o)
Group (mgkg Sex of
bw) animals o ! 14
1 4000 Male 5 2292 + 40° 2739 £ 97 JBe4 + 248
2 4000 Female 5 1606 £ 39 2015 + 61 2353 £ 59
a : Mean t standard dewiation
KBSl 13 page of 16
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8. Appendices [Individual data]

Appendix 1. Mortality of rats

Time / Days after administration
Dose Number
Group | [magfkg Sen of Time Days
b animals 0 - - - -
min 1hr | 2hr | 3br | 4he | 1 2 E R 5
1 4000 Male 5 oo a 0 a 0 1] 0 1] 0
2 4000 Female 5 D 0 1] 0 a D 0 1] 0 1]
Dose Number Days after administration
Group | {mafkg Sex of
b amimale | 68 | 7| &8 [ 8 | w |11 |12] 13|14
1 4000 Male 5 1] 1] 0 0 1] 0 a D 0
2 4000 Female 5 0 a 0 0 1] 0 a D 0
a : Mumber of dead animals
KBSl 14 page of I8
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Appendix 2. Clinical signs of rats

Time / Days after administration

Dose MNumiber
Group | (mgskg | Sex of Vime Days
i) animals | 30

lhr | 2hr | 3he | 4hr] 1 2 3 E

A

i

1 MAD" [ NAD | MAD | MAD | MAD [ MAD [ MAD | MAD | MAD | MAD

2 MAD | MAD | MNAD | NAD | MAD | MAD | MAD | MAD | MAD | NAD

1 4000 hale 3 MNAD [ MAD [ MAD | MAD | MAD | MAD [ MAD | MAD | MAD | MAD

L MAD | MAD | NAD | MAD | MAD | MAD | MAD | MAD | MAD | MAD

5 MAD | NAD | NAD | NAD | MAD | MAD | NAD | MAD | NAD | NAD

B MAD | MAD | NAD | MAD | MAD | MAD | MAD | MAD | MAD | NAD

7 MAD | MAD | MAD | MAD | MAD | MAD | MAD | MAD | MAD | MAD

2 4000 Fernale g NAD | NAD [ MAD | NAD | MAD | NAD [ MAD | NAD | MAD | NAD

9 MAD | MAD | NAD | NAD | MAD | MAD | MAD | MAD | MAD | NAD

10 MAD | MAD | NAD | MAD | MAD | MAD | MAD | MAD | MAD | NAD

Dose MNumber Days after administration
Group | (mgskg | Sex of

bw) animale| 6 7|l s | 9 | 1w | 1| 12| 13| 14
1 NAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD
2 NAD | NAD | NAD | MAD | MAD | NAD | NAD | NAD | NAD
1 4000 Male 3 MAD | MWAD | NAD | MAD | MAD | NAD | MAD | MAD | NAD
4 NAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD
5 NAD | MAD | NAD | MAD | MAD | NAD | MAD [ MAD | MAD
5] NAD | MAD | NAD | NAD | NAD | NAD | MAD | MAD | MAD
7 NAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD
2 4000 Fermale g NAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD
9 NAD | MAD | NAD | NAD | MAD | NAD | MAD | MAD | MAD
10 NAD | MAD | NAD | MAD | MAD | NAD | MAD [ MAD | MAD

a : Mo abnormality detected
b : Scab {(7}A])

KBl 15 page of 16
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Appendix 3. Body weights
Dase Mumber Days after administration (g)
Group | (mo/fkg Sey of
bvw) animals C 3 7 14 Gain
1 2330 2605 2780 4070 174.0
2 2215 2475 26510 3640 1365
1 4000 Male 3 2305 2620 2830 4180 187.5
4 2320 258.0 2815 3650 1330
5 2230 25000 26210 3780 1550
MEAN 2292 2556 2734 3864 157.2
5Dt 4.0 6.5 9.7 24.8
b 1585 188.5 209.5 2420 B25
7 159.0 1795 2030 2330 74.0
2 4000 | Female B 1555 1705 1925 2410 B5.5
9 1635 184.5 20140 228.5 B5.0
10 1655 1875 2015 2320 b5
MEAN 1606 1821 2015 2353 4.3
SO0 19 4 6.1 59
& : Standard deviation
KBl 16 page of 16
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6. Z#NE# [References]

o SEXIEFE A H217-5Z Ts9 4 HHL SEVIE, (HE 13]) BEds
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SEAME 7150 S (2017.04.24)

=

o FEUSUHSEIE DA H 2017-33% (2017.06.03) "R7I|SYRH SA X EF

= QECD Guidelines for Testing of Chemicals, No. 203 “Fish, Acute Toxicity Test

{Adopted : July 17, 1992)"
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7. Tables

Table 1. Cumulative mortality of Cyprinus carpio

mﬂl‘iz:::":ililmi Numlb-er Cumulative mortality

(mg/L) offish |\ sk | 2ahe | a8he | 7200 | 96 hr
Control 10 0 0 0 0 0
2.000 10 0 HWIL'] 0 0 0
2990 10 a 0 0 0 0
4.470 10 a 7 7 7 7
6.683 10 0 10 10 10 10
10.000 10 0 10 10 10 10

a: Based on nominal concentration of main ingredient input ratio

Table 2. Abnormal response of Cyprinus carpio

conmg?;:n‘ rifurr:i:-: Abnormal response

{mgy/L) 3 hr 24 hr 48 hr 72 hr 96 hr
Control 10 NOR(10%) | NOR(10) | NOR{10) | NOR{10) | NOR(10)
2000 10 MOR(10) | NOR[10) | NOR(10) | NOR(10) | MNOR(10)
2.990 10 NOR(1D) | NOR(10) | NOR(1D) | NOR{10) | NOR(LO)
4470 10 MOR(LO) MOR(3) NOR(3) NOR(3) MNOR(3)
6.683 10 MOR{L0) MA MA MA MA
10,000 0 | Yore Na NA NA NA

a: Based on nominal concentration of main ingredient input ratio

b: Mumber of fish

# Observation key

LOE : Loss of equilibrium

SUR : Fish mainly at the surface
HEM : Hemorrhage

VDE : Vertebral deformation

KBSl

BaT

MA

Mearmal

: Fish mainly at the bottom
MOR -

. Mot applicable, not observed because of
100% maortality

'EEEE
]
'
e
Ll
P
L ] L]
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L] 1
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Table 3. Temperature
Maminal
concentration® 0 hr 24 hr 48 hr 72 hr 96 hr
(mgL)
Control 231" 230 229 228 230
2.000 231 229 224 2249 230
2.890 231 229 229 229 230
4470 231 230 23.0 229 230
6.683 231 MAS MA MA MA
10,000 231 A WA A M
a: Based on nominal concentration of main ingredient input ratio
b Unit : *C
© Mot applicable, not observed beacause of 100% mortality
Table 4. pH-values
Mominal
concentration® 0 hr 24 hr 48 hr 72 hr 96 hr
(mg/L)
Control 735 693 776 773 774
2000 137 6.97 772 167 7169
2.990 7.53 6.94 773 768 773
4470 7.26 6.76 775 7.68 768
6683 7.55 MA® MA MA NA
10.000 7.60 MA MA MA MNA
a; Based on nominal concentration of main ingredient input ratio
b: Mot applicable, not observed beacause of 100% mortality
KBSI 14 page of 17
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Table 5. Dissolved oxygen concentration

Mominal
concentration® 0 hr 24 hr 48 hr 72 hr 96 hr

(mg,L)

Control 840" 76.1 90.4 812 998
2,000 g2.2 744 873 21 100.6
2990 a56 793 856 BL7 100.0
4470 856 726 877 B27 99.8
6683 &5.7 MAS M, M M
10,000 826 MNA MA A, MA

a: Based on nominal concentration of main ingredient input ratio
b: Unit : %
o Mot applicable, not observed beacause of 100% mortality

Table 6. Hardness

Test group Hardness (mg/L, CaCOs)

Control 74

Table 7. Measurement of length for Qyprinus carpio

Length (cm)
Group Mean
1 2 3 4 5 & 7 kS 49 10 +5.,
Control 388 | 385 | 394 | 399 | 424 | 410 | 395 | 370 | 395 | 365
397017
Treatrment | 385 | 405 | 381 | 390 | 398 | 426 | 396 | 3.89 | 413 ' 424
Table 8. Measurement of body weight for Cyprinus carpio
Weight (g)
Group Mean
1 2 3 4 5 [ 7 2 G 10 45D,
Control 073 | 077 | 078 | 073 | 097 | 090 | 087 | 063 | 081 | 0.69
083+0.11
Treatment | 073 | 082 | 077 | 050 | 084 | 109 | 090 | 081 | 086 | 093 j
KBSl ' 15 page of 17
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8. Appendices

Appendix 1. Positive control study

Study Mo,

Study period

LCes" (mgyL)

A8 hr

17-KET-PC001

2017.07.14
=2017.08.07

311.757°

294,849

a. Median lethal concentration
b: Mominal concentration of active ingredient

* Test substance : Potassium dichromate

* Test species

KBSI

o Cyprinus canmio

EENE!
]
L |
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Appendix 2. 48 & 96 hr - LCsy data sheet by probit analysis program
D4 FF A
5% LEoz |
(=N RER | HE =R z RanE 1 Hit
PROBIT Concentrafion 1542 T3 2168 030 187 3696
e =838 .89 =081 036 =12029 =42q7
. PROBIT 2% PROBIT(p) - @8 + BX
FNBBEE
ANABEE | BRE | BunE
PROGIT  Pearson SBE 5 a0 [ e
a ZHOAR NESE B SHHE B ANAR NEER BE
SAEE GELO.
b, SYAEN 15020 371 HEM HEE T LS BH HAH
AEET el
gUER AL
+1 | Concentaton | ANS & | 2&sE | J0sE | an | N8
PROEIT 1 00 10 o i i} ooo oo
2 2.000 10 1] D0 oo 00
a 2090 10 o 058 -068 Ll
4 4470 1] T To5E -8 o5
5 6.683 10 19 10,000 000 1.000
1] 10.000 (1] {[v] 10,000 i) 1.000
E-F |
Cancentration® B 96% USBA | 0 a1m 2461 Ny7ey
T EX-TT BIE 4B 550 ¥ 7 4847
PROBIT 01D 20E3 56 R 600 4327 3378 5.248
e ERE") a1 arm 0 4,300 3694 5674
030 s -T.i6ae 3.885 700 4,451 21020 5.230
040 3.290 5501 2,866 - 4,530 4085 010
050 3344 <5040 3.809 800 4,685 AP 7.721
060 3 -54EP 3.3:z8 850 4725 4325 803
070 34n | -s0M | 306 0 4,851 4438 | oser
080 3.468 ~4570 3976 0 4,887 4862 10275
o0 asor | -azm | 39 20 4915 4288 | 08N
::: 23 :::; :"::: &0 4,951 4515 10,881
) 840 A B 4 545 11.386
200 3758 -1.706 4178
. 21844 _aw 4250 850 5030 4577 11.868
300 3.821 - 066 4321 960 =05 e 1427
%0 - a8 4300 K] 5160 4 558 13104
400 4,061 1.268 4 488 a0 5.4 ATE 14.080
450 127 1.900 4557 00 5389 4801 15.476
TN T
[y - - -
- W ¥ v g - -
- - - -
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