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k| 2#(epideictic pheromone) &°] AoH, o] /MARKE A5k sIeEd-S & F(allomone),
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oo L vio HPLC
Coksmn In vy Colurmn
Sw

Jheosnatogropin:

Hiological Screening

O A=A 24 & A 4
- 3Rk 22 e Edo] AEHN oY, el Ad AxEE 1T F /S
- 21547 Eucalyptus 3% Eucalyptol, Spearmint =43+ D-Carvone, Patchadlil S~43+- Patchouli alcohol,
Basil 434 Estragole, Rose Absolute 543% Phenylethyl AlcoholS- <13t

O &4 A 5 a7asteh W 2o

TwelESEAN w2 TESESE ssH1EH AE=d2EY oA
Hoaue Nede _, HUEm =,‘ ga7mEs | [ +Esua (3 9/7E gl EEd BN %
HELES S 3@y [T 1 AsdgNw P gojd U MHANe|EA 5 olguuad i ||
H L irss '
H - H :
i z5 28 25
g ISHE 22T} 423 2 wad . PREErt £ 89 T :
2ZHAUE SotA|Hs aatEolAy | . 2E =4 ZMEII0IS gelEE HE
i AAds} obgsl7| e, S HE | HHAE FOMHEN HEY EH HA :




(A1SA A1 E] [Al2eA A E] [A3A A E]

NEANE SFAE 49
Qe | TETIINE | vz jenE
O FFAFIEFANEEA) B st = 3= o B (T=E7h
— - _ —>
© ZFYFABIZAN
- - = J&E 7 A
@ 2IFFAIEHED iﬂo gengdow | o Fed gengow
) AEo|. EoFu] AYEAF | AW dagls T A Fagls
At BEFAIAZF i = 2 A SAH T AP SJAAF
AAE 53 AFA AlAFA dis 71205 A HE
At ARaA] 5FAF R e 348 A7=E4 D A o548 A 7E 79
Ak AALA] A& tist S48 7 A AE 129 54 ZAE
M AAF FAFEAE - 3708t A AAdE 25 A
Zo g SA4AT FAAAE>
NP e
AL AFHEZ Ares(KEFAMAD9] A SDAl # o] 43T 5o Al Yeivyes =4
S A3, XA e W GHS9] Categorys drobR a1z <=3 5143 Th.
AlgdrIE “FoF 2L AA9 TE7F (B 12] 9= A4 Ad7|= Uy
AEA . = 9 AE : NSam:SD # =, SPF
Al 74
A= = Fo Fojo o SET s=H3
1EHA| 2000 10 Al 3 2101 ~ 2103
KEFAMAT1 2CHA| 300 10 S EA 3 2201 ~ 2203
3CHA 300 10 A 3 2301 ~ 2303
12HA| 2000 10 S EA 3 2101 ~ 2103
KEFAMA?2
2CHA 2000 10 A 3 2201 ~ 2203
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300 mg/kg BW.CEA ~ 3 @A) AF=E FATNA= AFEZ FoAol 93 dwt
e BFEHA Ut 283 AR EE FATNA = AFEE AAF Avenger F
oo o3 AHgEE ¥ dRSdS BEEA U

3) o]de] AHE Hol B AdxHoA mA|Hor 1 x3519 sistEd 3 &F
=9 EF Al2®l GHS(Globally Harmonized Classification System for Chemical
Substances and Mixtures)e] FFoA Ares:= Category 4(LDsy Cut-off value : 500
mg/kg) 2 &/3FR L, Avenger+ Category 5(LDsy Cut-off value : 2000 mg/kg ©]’H=
ERSEA T

e thet 4749 AR

=

B S AFEA AresES o SDA Ao FAAY FoA YEUE SA4ESS
wEst L, AAEFS LotR A st
U A7 ‘o 2 dAe 5E7F (B 12] I 54 AY1ES 9y 12-1-2,
ok AlEA
soi2a Tl ijff gg  se+ sgus
URE - 0 . A 5 1101-1105
2mdelHds ot 5 2101--2105
2z - 4000 : O#i* 5 1201-1205
2f A 5 2201-2205
2} Fo iy
AFEE Fo A AFFE 5 Fold ARE 977 FHA GEF QA AR
ARFLL] 4 cm X 4 cm HolE FARHE sttt AREZA S A= =23 £,
Fo B1oje ettt AdEde fF4AS 9] A8 viA=4d H o] Z(Tegarderm, 3M)

Sh @R oi(Coban, ME 24 A7 LA} APRA =F TR F SEES AAD
% mlRo] dolgle APRAL VRS BRANASE 2 Hol T dxre B
B BRE AR ARSE ABED Folzat B A0

KEW S(Daphnia magna)»< ©143 5458 A138>
7F Al
D N&F . W S(Daphnia magna)
2) A&
I ANFex A
4) AuiAFel Ay, EW T FFAMEC] 5.0 2 10 mg/L oA 100 %, 0.5 &2 1.0
mg/L oA 0 % ATt a/\1344 AJL%EE 51 mg/L & &ta, o]t &H] 1.5 E/H 1.0,
15,23,34 2 51mg/ll & F5 52 AAH3AT. 3, SAAUNZTS AA3AT
U AHEA 24
ANEEZDS U8 2 365 w 7122 00118 g & Alg-84(Elendt MAn|ADe} Al =4
S HAAAEZ AHZsFe] 100 mL volumetric flaskell ¥ 37, 100 mg/L ¢] stock solution
S ZA A

H-27](@80x40H(mm))2] AlFd-gHefe nvtE1d 100 mL & AFEE7]IE 20 + 1
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ccz A4 W gerz
mg/L ©]%) % pHE ~ 9
of 2 30 mhe] H(APED

248 AN =& FHT =270 5 £ 20 + 1 Ho Ay
Bo 2 3t 16X AS/B8AZF 255, =S/MAIARE =2ZSA7HA FolehA] &th

il = =
Q4 wF 24 % 48 AT ol SAUET U BE AYSAAY RN Zui5o
UNFFAE, 574 o $4Y % 9WE BT FIANFE V1 SsHA0
e, §EVEFE P pH wE/A A, =304 F 24 2 48 A7 Fol ST
% mE 2 1 e AEE7]

1) EW5(Daphnia magna)& NIEA 250l A Aijo wel xF2o =z 1.0, 1.5,
23,34 2 51 mg/L ANFEAAETF 2D SANZTS A 48 A =SA1A, F99
U= FAEA 93-S Hrista, w9 S FS=(Medianeffective concentration, ECsp)S
AE3F T ECsox= Ares, Avenger =5 =% 24 A7F 3o 4.5 mg/L(95 % A #3A: 4.1
~ 4.9 mg/l), =% 48417t o] 3.0 mg/L95 % A FA: 2.7 ~ 3.3 mg/l) PBov, F-A5
FTEE T =F 48 H 96 A Fol 25 15 mg/l o2 FUS AU} AEEHATh

<EY (Apis mellifera)°] W3 547 ZF=AHAE>

7} BA : Arese] BWol g FAA FFS Hrista, WA (LDy)S AHE3)7)
Hel 48A st SRS AT S FHsAT

U A8 5225 H 1A A 2017-265(2017) “woF 2 9A o 5E/F[EE13]
SR E FHAY 71—rJJr W, EEFAEAEAAYE. EEHEESEAT o et P E AT

o ANPAE - B (Apis mellifera)

ot A
AN@FFEAR - AFEHEY FA0] Fe A0E oiEo AT E AP, +
A5 EYHE 7] 100.000 xg/beez AT AT &N A4 - Ag=H 1176 g=
10 mL volumetric flaskel 231 methanol2 YF 718 HEMAZ] U= & 471X ALt
o] & vortex mixers o|-&3] &3] &3MAA 100.000 g/ LY AHLA (test solution)
< A

ANE=E = Alo]A ¢Holl 10 88 E8ES WaHddd Hol CO, gas®E v

N7l & 7= Yo LHEa, ZAE APLAE micro applicatorES AM&3ste] nh3 =

=Y FH (THED 474 1 wLA At =5 A= 0 FAYUTS g4 ET

:LF/]"’ ANRd=2 A F 10vkey gt = Fasqty. s A4« FAgT v

3 o3 A= FA &t SAET: MethanolS AA & 1 LA A3ttt

e R = TR

D ANEEE 2% 27 =5 & BAXFES BES A3, FATH sANERT 18a AlE

=4 AT AAF 2 FESAE B JiAe dFREHA Gtk 28U FAIE A

TAAE =F T AAA BF A XA WA 2ute]7E #FEQLAL, o] e R A

A B, 719 4o #HREEFHAUT B AP A= ot Ao

r°1‘

nO*‘
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AldE4 Observation time(hr) LDse*(ug/bee)
KEFAMA1
KEFAMA2

24 & 48 100,.00

2) a: Based on nominal dose of main ingredient input ratio
3) Ares®] =l gt 24, 4843t WA AR (LDS0)2 F+HE FUHIE 7|Eo=
25 100.000 u«g/bee Z3o]UTt

e A% e =23 BzA AL E 53 A

=
6 (]
7h AEAR 94 3dd 43
5)

NO. qE FR ARG FAEe #=3bp)
1 Rose Absolute Oil Phenylethyl Alcohol(67.13%) 219-221 ° C
2 :f’r Spearmint QOil D-Carvone(67.84%) 231 ° C (228 ° O
3 Wintergreen Oil Methyl salicylate(94%) 222 ° C
APAE A3 Z37F A= AH 3T FRose absolute oil, Spearmint oil, Wintergreen oil)E
Aeste] 3Eby A4S APsATh Sml viall BHE 22 2g A F 3BT, 54T dry
= o =

Aste] e gl

2 Ng 43

AdZA 599 743 $ 3BT A= Spearmint oil, Wintergreen oil, Rose absolute oil =o.2
ZYzy 30%, 20%, 7.4% F'EE A& AT & gl o, 54T o A= Wintergreen oil, Spearmint
oil, Rose absolute oil <=2 Z}z} 55%, 40%, 19% 3IAE AL &<l Utk o] AAAx}
Wintergreen oil 3} Spearmint oile] 3]@Ado] =o} v]FEA oAl Al Soybean oilS
7}3tal, Rose absolute oil2 3/Ado] vrol Fityd EHQ FHE HUbsto A &4E

AR E BEA AU A AY

D A3
- 42
NO. A& TRARGED) F4EY =4 bp)
1 Rose Absolute Oil(RA) Phenylethyl Alcohol(67.13%) 219-221 ° C
2 A | Spearmint Oil(SM) D-Carvone(67.84%) 231 ° C (228 ° O)
3 Wintergreen Oil (WG) Methyl salicylate(94%) 222 ° C
- WEH A
NO. A& TFRAECED) FEe] F=4bp)
4 || dggeary) g oy 7837 ° C
=
5 ; Soybean Qil(SB) e 24 335-340.6° C




5ml vial 3@Ado] e

Rose Absolute Oil 2g#} 344 &

Fe s 4 208 AL

3k o] &2 Spearmint oil(2g)¥ Wintergreen oil(2g)oll+= Z+Z} Soybean oil 2g& % 7}3l

AP WPkt =S FeAdo] £ YA spearmint oil(1g)7} Rose absolute oillg) &%
ste] 3 S EQlskiY. 3 Ag e 35T, 54C dry ovenoll Ry 3 7dvnith FAE
zAste] HAFE Sk
A.35°C B. 54°C
35 - 80
:;Eiz:i?:fl::i.l?ml —s— rose absolute oil
2 wintergrE;r.oil --I. 50 - —m— spearmintoilr
25 | = - wintergreen oil
. -.-’ g 40 =
£ 20 - -
g | g 30 - - el
& 15 o = .
10 :.- iy ; - L ‘g =
i - — o e
5 N ens — ¥ 10 - A -..-e._____v
[ ——" o A =
0 +—m= T T T T T T T T 0] T T T T .
0 & 0 16 23 30 37 44 51 58 o 6 10 16 23 320 37 44 51 58
L (day) Z (day)
A. 35°C B. 54°C
60 70
50 - g —— % +—H+RA-¥7& 60 o = -'---._,_RA_$E
—8—SM=SB 50 — —=—SM+SB
40 - WG=SE . WGSE
—=— RA=SM # | —5— RA+SM
S o
£330 | 2
il | — w30 -
il { P e
## 20 4 | = ¢ | e "
I-' 2 - e - 20 ,'I e ___-___.___.——" "
01| X 0] | X e
| |- '
D _ﬁi.'i'_' T T T T T T T T T T D n _li/'i_r_ T T T T T T r—
o 7 14 21 28 35 42 49 56 63 0 7 14 21 28 35 42 49 56 63
2 (day) 2L (day)
2) AN A
AdAd3 639 43 F Rose absolute+34-2 35C, 54CoA BT 50%°]d2 JExs =
A At AT o] A FAL4AQ Rose absolute oilo] obd FAo] 7Y A F
EF 3dEo yehd Ay RARIY, A 9F Spearmint oil?} Wintergreen oil2 Soybean
< 7}57}6}05{ o] 35CAM= 22 16%, 9%, 54C A= 22t 21%, 19.7%=Z Soybean=

o AF ARG FAA
D A ZApdsl e &
@© ZA7Hulr] 2

= W Eo 3EAo] § yopx

AT B REYE
fFolzA) 24
A P A (20209

= A<

e1g 4 Usieh.

H F7lENE
APt Fdag @ Fle

%4

- ok=™ A o] A|(60*40*40cm) W 30mtE] o] AA G/ v S-S WASte] FAFAEH ] 7

AA AA

wof o

5 A3 FUAE

AA 7 2o A

< 4> obm AolA W) PA AW A

Z o] 72.73% =ka(F4)



=7 742 ks
32 117}g] 19m}e]
o 30utg] WAL, XEF £33 72.73% =S

@ A5 6507490 490cm) v 307}212) DAL G & WAl FABHES] Fel
A 7o mE 23 A7 FAAE AX ERA EFo] 36.36% =3k=.(3E5)

B 5 ARA W BA AR A

=4 Rk EE EEE
8% 11v}e] 150}2] 4
Bl 30ue] AN AT 2F 36.36% H=w

2) A N min Z FlaA HAH AP st

20199 A uin| s fole A9 A4y F8 482 Phenethyl alcohole] & #|#F
o] AF AR Aol HAHY AP}E FIHA z*oﬂ AEst7| 2 A8 4% =248 79
749~ 100G/330,000¢ 0.2 wrjolm g A H o2 Aol 7H53Fal Phenethyl alcohol 4%
gusk 9ol A @3 A Phenethyl alcohole ©] &3 F2l 412 Aelstyt

Grel =4 wE 34 33 AAY EY A A3 (a® &7 A4 S

© B F A9 FoUA B AQ_ETM U 3%l FAPH Edol #2 B4
A FTol WE 4 e, 7 AG] Aest FAY EAS 27 ARG wAE YA,
@ BAGANEF AU PA AY_FAHB 2ol fUA HA FRE Delse] ofad
Aol 2k A%AANA ZADATIFE YArsted 2o el

<1381 $ ANg A A4 238 =4 @, Plot 1, $: =3 @, Plot 2(4), 3(3H>

Al 717 - 78 27d ~ A F7 71T
AHe EZ : PPEAI T E M (35%25) + - #? AAY (2E2)



Q) ZAG )= AL AF
e A= o) S = |
ota¥ Ao

RS

=

ad

a1 =

0

A AR LRSI £ 27-28C,

A =71 (60*40*40cm), Ab54A =71 650%490*490cm)(AFI3)
e ———

- Al 713 8 25~274(4841%1)
-AHS ES] PP HAER (oA AolA AL 17.5%12.5cm, AH54A A& 35%25cm

o> LA S 8l E

=4 (=

<& 5 ZAdmu s 74 Ef 23 AIE A3

X, o e

<I™ 3 A Zazh okad AlolA -

T & E 7/28 8/11 8/21 9/10 9/18 9/28 10/8 10/19
SE AX| 331 278 162 198 134 69 28
Xel2 AX| 103 181 62 127 109 30 13
Xel3 AX| 63 229 46 64 162 94 31
Nzl & _ 497 688 270 389 405 193 72
FXe MK 275 236 12 136 69 55 33
PlotT | 2xy2)2 EpN 71 146 43 72 108 44 18
£Xz(3 =Py 82 161 49 127 129 39 10
FHa| g _ 428 543 104 335 306 138 61
Xtof(otal) 69 145 166 54 99 55 11
H|
x}0|(%) 16.12 2670 | 15962 | 1612 | 3235 39.86 18.03
el AX| 75 42 3 3 1 1 1
Plot2 Xz|2 MK 94 35 2 2 2 0
SEE A 93 118 6 1 4 1




el g 262 195 11 6 4 7 2
FX42[M =N 63 35 2 2 0 1 1
FX¥2(2 =P 78 55 3 2 1 1 0
£X2(3 =Py 92 32 1 1 3 2 1
S E B 238 122 6 5 4 4 2
Xto|(otal) 24 73 5 1 0 3 0
H o
X10|(%) 10.08 59.84 83.33 20 0 75 0
Xzl HK| 114 50 4 3 3 1 1
Xzl2 =P 103 51 5 1 0 2 0
X2[3 =P 98 46 2 5 1 1 1
Az & 315 147 11 9 4 4 2
FXa1 AX| 83 57 2 5 1 3 1
Plot3
2xz2 MK 99 34 2 0 0 0 0
2Xz23 MK 83 20 3 1 0 2 0
S _ 265 111 7 6 1 5 1
Xtol(atzl) 50 36 4 3 3 -1 1
B
Xt0] (%) 18.87 3242 57.14 50.00 300 -25 100
¥ 4 9
1T 2 ERY A W 24 H3 Ef)3} Phenethyl alcohol XJFJ Frol wE A
A Ay 2G| Zo] 10utg] o] HASHS wf BE A GoA FAAE AXg EFY
of Eo] E3E
(3) ZAards o] 5 WA Al Y
- o3 ¥ AolA W WA Ald A
271 72 2] )
w85 11v}e] 19v}2]

30mkE] AR, AT

28 72.73% =+

<1

L EE !

d 4> AolA WA A A AR(F: FAYT, 5

A2

=7 =k ok RES
5% 110} 150}] 4
Wl 307he] WA A el L8 36.36% ES
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<29 5 ASA BA A A ARG FAET, 5 AT

oh. 2 el v % A FRER MY
O ZHAG 7N o] v Zo
O =83 ax g9l

A 2-2 Wuoy ue A-1WN EE

A1-3 OGS WlF oA A&l-4 DO WEF B hj-4 QNN Y & Z-5 30N HE 425 URE B

Il
O Z-_I 17 Uﬂ S 7l 1] 1 5-¢] Phenethyl alcohol 38 22AF9 BxA oL

3 AFS Azeds
O 2= AHA) olstst&4

O A+ : Rose Flower oil (CAS# 8007-01-0)
O Rose Flower oile] =4+ : Phenethyl alcohol

O (B ROSE + ol&t& ) AlF

s e
44 ROSE 26
oletg 0.2G
(8 ROSE + odI&tg )o] F3F 2.2G
O #4423
AT 4245
22UERE (FHU) 30% ~ 50% 46.513%
A% ROSE + o ghe 224§ 26(46.513%) + SEe
HAE) 0.2G(10%) =837mg 712213 mg
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@ 34 Phenethyl alcohol2 ©]&3F #<QlaA) At
O 2019¢ A&4d3 Ax=E HokS v 22 HFEo 4 Phenethyl alcoholo] #<lg 0]
EoA ARTFEG drhiEold fddFEoAs €53 ¥ FeAor A4

O Phenethyl alcohol 3}8+2 A&
s}sl2]: C8H100

= A% 122.16g/mol

Y& 1.02g/cm®

Z=4:225 ° C

- =% -27° C (-17° F; 246 K)
log P: 1.36

e

O Phenethyl alcohol #7134 774
Br

B,
T

(2-bromoethyl)benzene
Molecular Weight: 185.06

2-bromoethylbenzene®] 8w p-dioxane #7}% =, Lithium hydroxide (LIOH)-& 73t %

100C 9| 4] overnigthdt$t}. wHs-o] Euyd
o]&st Hx

ke
T

column(hexane/ether

Magnesium sulfate-&

OH

2-phenylethanol

Molecular Weight: 122.16

Aeog 213 & Diethyl ethers} &2 F&
g = A AT A EE siica gel

2:DE AHAste] 33E 2-phenylethanole 483

<= 2-bromoethylbenzene

=Z—= Phenethyl alcohol

3

== 2-bromoethylbenzene

<= Phenethyl alcohol

3

JE1. TLC (12 EA)
lane 1 : the standard Phenethyl alcohol
lane 2 : synthesis Phenethyl alcohol

lane 3 : the standard 2-bromoethylbenzene

82 TIC (&
lane 1 : the standard Phenethyl alcohol
lane 2 : synthesis Phenethyl alcohol
lane 3 : the standard 2-bromoethylbenzene

At

O F/1BFTH BAPE L HA B

20 A Phenethyl alcohol 3% E2o] +

A< =
=5

o]-§-3to R

1 5 °ol&

=S

22

(Rae} 49 e 2 A DS <l
NMR(Nuclear Resonance Spectrometer)3} GC(Gas chromathgraphy) % GC-MS #4 AH|E



O 4 A7) 2% (H-NMR, BC-NMR) 2

< Phenethyl alcohol>

AEY %74

S A7) FH (H-NMR, BC-NMR) ~#E#-e Avance Digital 400MHz Spectrometer=

o]-&3tH i 33+A o]FE ppm THE YERAN ST T3 o] V& st 1749 01%
ﬁ%ﬂEV“‘WHCHJ££?@Q®%MW1%&4vﬂﬂ§ENW * w2 8,
1070, 44 1709 YA o] Fojx EAFeFo] 122.16 ot} o33t 24U EAHS ]%—6]—04
ﬂﬁﬂiw-Ai% £ B3k
ol & A= wMIAFHE FAHoE Fsty] 18] IH NMR ¥ 13C NMR #2418 A A3}
of &% CH2 274, CH 571, &¢2&7] URE sttt = 34 %«l % = GCE
Tl BAEACH £EE 99.7%Ah otdlel ~FAER EAAHR F£49 F 7HEkel
2 g4V EAEtE FH A itk AFAR] ARE AR Phenethyl alcohol AEY
< et
- ahGien
N
““““““““““ = |
N EE\%} T 3\%2 T | 200 180 160 0 120 100 8 0 4 20 0 ppm
"H-NMR AHEH BC-NMR AHEH

<713 1> Phenethyl alcohol(1)®] NMR ~# E ¥

O 7t A2vtEIYE 74

g% Phenethyl alcohol®] % 3
q

=5 Wsste e
< > GC

w4 27

2

golstry] A Ad A
ow 2439

o=, 9

7

T

BN

]

i=]
HT

Instrument
Inlet mode

Column
Carrier gas
Detector

Flow rate
Oven temp.

Injection Temp.

Thermo Scientific FOCUS GC system
splitless

TG-5Ms (30 m x 0.25 mm |.D,, 0.25 um)
N2
Flame lonized Detector

1.0 ml/min
50°C (1Tmin) - 10°C/min-> 230°C (5min)
250°C

Detector Temp. 250°C
Injection vol. 1 pL
9 24 2o E HEZ 42 =0 ofet dat= 08 10 LtEtL UCH
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2020-07-30 OO 9:46 Chromatogram C:\ Clarity\ DataFiles\ WORK1\ Data\ phensthyl alcohol_2020-07-30 OO 915 34 00L.prm

Sample Description:
Sample ID : phenethyl alcohol
Sample :

Method * TEST

Description &

Created @ 2020-06-25 IO 8:24:03

By

Modified : 2020-07-24 OO 9:29:37

: Administrator

A

5 ]

5

9.59

— Data\ phenethyl alcohol_2020-07-30 2% 9_15_34_001 -

== phenethvl alcohol

e
=
=

o 5

10

Time

Result Toble (Uncal - Dats| phenethyl alcohol 2020-07-30 (317 9 15 34 001 - Detector 1)

Reten. Time Area Height Area Height WS ‘Compound Name
[min] [mv.s] [mv] [%=] [%] [min]
1 8270 46.511 9357 0.1 0.3 0.09.
2 9.587 31393.617 3107.550 99.7 8.9 0.17;
3 10,742 34.066 17.013 0.1 0.5 0.03
= 11,010 16457 8,707 %1 0.3 0.03
Totai {450,851 3143858 100.0 106.6

<J&> Phenethyl alcohol(1)Q] GC HIO|H (&=&: 99.7%)

- Ao Belsst
Phenethyl alcohol

s

A A 8

=i
=

=AY A=

fuj

k)

e 8 12 ot

ol [ rr
oX, ox

o7

18 =y

-27° C

7(6] Aol—

]
oS

=

225° C @ 0.5 mmHg

¢l =A<t

vju] F 2o}l AE
Phenethyl alcohol

o =
FaEAE
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BIWUT M EFAP-P0-0482-A—1 &

o B = i O

= 4w @ | 2020 0528
AlE W oe A |+ = [masRls il
# o 2 = X RO oiaesy
= = = oiolg =of
S EES S =
bus 1?2_;;5' Phensthyl aloohal
= 43 e =t
ENES =8 | B (ma) e
1 1978830
1, AENE
2 2105,707 P —
3 1974_261 ol ger
aw =y
o 2019.602 Lo
| E=ma 74,604
2. mala = - HAE
| et - sEAE mE -
| rus= s EbALDE BLE
FRCET A = [ saa - |
4 e

=% |7mn

HALbA W TZopE
Alds SIMO| RIS AES AIHE WD MHASH GO BUE DSMAS S
= HEMAS BE WD, MO, AW W S8 5o Soios ARWY S RS,

zozo & 06 @ 15 W™

EIE BH2 s ALE obE A M E]

- A& B A9 283 + LDPEAA)

B
| E.I
g=7|
LDPE
=7 g

He B

3+4 Phenethyl alcohol 2G

o gh-& 0.2G

(&4 Phenethyl alcohol + oll&+& )e] &3+ 2.9G

3 A3 EHRE AF)
- 7‘_:]_-/_\11%7]]1:!]]11]7‘ QA EHA

- ZaguulE flA 2
O A /MBS FUA &4 &3
- 53] 29 % 483

7 WAA aRHE A3

2 Al
O deFas 2 78487 5349 25 T 15 A2
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O AlAI# IKKEFAMA 1>

45 24 FAB &%)
g2 F25 Rotenone 5
I FEE Matrine 20
wood vinegar HE 5 50
Neem F&=& Azadirachtin 20
Tween80 2 Isopropyl alcohol 5
O AA#F 2 <KEFAMA 2>
459 FaEAdR 18] &(%)
Ass F=2= Pyrethrin 3
AN FEE Matrine 20
A Eugenol 5
Neem F=& Azadirachtin 25
na2ey FEE o -spinasterol 25
Ethanol ethanol 65% 19
Tween80 3

S AuAE AT
A% 27 2 ATAA FAGAANS A5 2
F1& 24£2TC, HFUEE 50~60%, F57] 16L:8D =11

G183l ATl D A5
Aol AHgsH T,

A oA

Xa| &

. Asay Ay
Z_'

to] UHH 4‘17](SPL insect breeding box :
I A enF 45 109k E
S FAI7F FR 2z ol o] & WAMA oA HhelA E# 7t 33 BF
gEod A2 & o] FRoHw AAFL2 “‘7\‘;1‘:‘
HZBS AU 2-3Y o4 H]—j]%]-
dEA 0 TR TEtAE BlEe A

MRS Holz ¥

o AUWAE &3

g A= A S A
+ A4k + wood + Neem)3} A|A|F2 kA= AlS= + 124 + A3k +Neem + v]=r2}2]F o]t}
DO A kA - AAF 1 Z AAF 2

$7} ek

R BAL 229 Mwsiqrh

26

72w X 72L x 100h mm)el] =33k A5
e 5 AAE oA

s we} 34
A2 shic 20% A
AR, A ¥ §
Gzt FREol ¢

AAFE 1 oFAl=



AHZ 2

Al eF =g Al 2 AFS-=H(ml/500ml) A7l &
A Tl Al | A2 23 24 i
o= F&5
a4 FE2E
AAEL wood vinegar 1008H 25040 500#=H 1,0004H
(5ml) (2mD (ImD (0.5ml)
Neem F&&
Tween80 2
Isopropyl alcohol
TN AEF
A%ED 28 oA
P iz
SM
;gﬁ’]:
A A Neem =% & 100} 2501 5001 1,0001H
(5ml) (2ml) (ImD (0.5ml)
u] =212 &
FEE
Ethanol
Tween80
S = & (500mD
(35 2)) = = O
@ =AF B

AFAWA A I uju]Z Aol gk FH AT oA 2T HEF 54 435S 100}
¥ Y T2 345 dS FES] EFE mA EA & H, A5 AAS
10mF2] & 87](SPL insect breeding box : 72w x 72L x 100h mm)oll &ATH <A A7 *
15, 24, 30, 48, T2AIZ oA AALSTE SehASHE &lo] Hadk A AAMORE HE0
AA RS A E3] gl 15hr-72hr7kA] AAH o2 AAFES T3t

Q@ =AE
(D A=A AAF AeE AEE(%)

27



. o WEE%)
Aol G s e 24hr 30hr 48hr 7ohr
REN 10 40 20 0
NAFE [ A2 10 50 30 10 0
1 BEE 10 80 60 20 0
RER 10 80 60 30 10 0
REN 10 10 0
ANAE [ He)2 10 30 10 0
2 BEE 10 40 20 0
RER 10 60 40 20 0
T2 10 100 80 40 20 10
2) A5A AAF AeE A 234 %)
Aot ISR oS WA & 7K %)
(1 <2) 15hr 24hr 30hr 4A8hr 72hr
e 100 60 80 100
NAFE [ AJE2 250 50 80 90 100
1 BEE 500 20 40 80 100
BEN 1000 20 40 70 90 100
BREN 100 90 100
NAE [ He)2 250 70 90 100
2 BEE 500 60 80 100
RER 1000 40 60 80 100
3 e 100 80 40 20 10

oFAl A El5 15, 24, 30, 48, 72 AZolA AAH LR YAFES AT A FAHUASF

o] 15~72A%k 3 % 100% ~ 10%7} AEste] FaE HESI]O SE3H3ATH 754'1“%7%11
m ol e JegA FazAd R AAFE 12 1008 A= 3043 75, 2508 A
T 4841 A, 5008 APt 48413, 10008} A 2= 72A1E F 100%7F AR
st &2 WA EFAE BAT AAFE 29 1008 M= 244 2H%, 2508 A 2= 30A41%T
3, 50088 A== 30A1ZH%, 10008 A2l 7-= 48A1%FF 100%7F AbEste] 100%9] <k %
AZIE Yetd Ao ZAgimu] gl ek ol AAF 1 72A%F, AlAlE 2 48413 A3t
% 100%2] FA LS YeElfo] e A=A ZE&7HAVE SEsT FUHEAH. &
AT A S SeA A A A E =S € T Ue Aor dddn

B3 AAF B3 kAN G A
2, W 65 =ol tF AN RAT A1EL, MFlA okl HAS

Q) 2 E 187
Ak, E, o], BiE, AL

Fig 8. Fajg] 3703 Fig, 10, uja] 793

Fig 10 $4e 793
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200R-29
KEFAMA d(TEIM21)
30X

Fig 5 ¥ 394 Fig.6 W3 594} Fig.7. % 7904 Fig 5. #ja 3dat Fig:6 % 5%} Fig.7. ¥I% 7%

Fig.8, ®alz] 392t Fig9. %312 592k Fig.10. el 79lat
Figh. #42 393 Figd. 342 54 Fig,10, %42 7913

(4) FAFEAE 75 AP

O #4 47, 2y, G AFA=A 35 AH5E Ad@sac : 25 A540 s

Table 5. D.O. concentrations during the definitive test

Nominal Dissolved oxygen{mg/L)(% of the air saturation value) 2101 14 No remarkable finding
(mg/L) ¢h 248 48h 2h 964 2102 14 No remarkable finding
Control 858 (95.0) TAL (79.T) 586 (654) 772 (863) 575 (64.5) 0 2103 14 No remarkable findmg
2104 14 No remarkable finding

8.00 BS53  (93.7) 6.98 (TR.I) 565 (62.8) 721 (80.2) 395 (66.T)
2105 14 No remarkable finding

B56 94.01 725 81.3 593 663 781 87.0] 576 4.3
1250 8 L) (&6 () (&3 2201 14 No remarkable finding
2048 909 (999) 698 (TR.0) 582 (65.0) T30 (BT) 56T (63.4) 2202 14 No remarkable finding
4,000 2203 14 No remarkable finding

3277 BS56  (94.3) 7.03 (785 589  (66.0) T38 (815) 347 (6L1)
2204 14 No remarkable finding
5243 873 6.1y TIS (79.9) =4 - - = - - 2205 14 No remarkable finding

-2 Measurements were not carried out because all fish were found dead.

Appendis 3. Necropsy fndings Table 6. Average of irritation per hour

Group Dose Anims| :
indi Ammal number Erythema & Eschar Ocdemn
(Sip)  (mekgBN) o Ll Necrapsy day Finding
2101 23 0.67
2101 14 No remarkable finding
2102 3 067
3 2,000 Female 2102 14 No remarkable finding 103 23 067
20 I4 No remarkable ﬁl'l.dLI'lg Table 4. Average of irritation per hour
Animal Cornea y Conjunctiva Conjunctiva
20 14 No remarkable finding number (Opacity) I (Redness) (Swelling)
d 2101 0.00 0.00 0.67 0.67
# 2,000 Female  20m 14 No remarkable finding 51 i i i a6
703 14 No remarkable ﬁﬂd[ﬂg 2103 0.00 0.00 0.67 0.67

Eye irritation scores: Mean values at 24, 48 hours and 72 hours afier application of test substance,

(6) HAF A2F A Fr1sdAA FA
' - U RN B ALAM

LR - 1 I SR P T e R T BT T ey

e =

i L L Rt

& S S
BT R e

o
: T T T
e T

S iy
L R e e

W o w e EEEERCIR O DI g ) F

Tl TR S S ——

TR ] i AN O ARG
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Development of environment-friendly Attractant and
Trap made from natural plant extracts for control

of Ricania spp.{Hemiptera: Ricaniidae) Adults

POl RU4 82 BUE HE DR 2% w24 A
(Deveiopment of Releate Control Supplements 1o Enhance the
Effect of Attracting Ricania spp.(Hemiptera: Fhcanidae) Adults)

El
1 ane s [N
20194 (Ahgh=zofntets =82 20204 steEd st =57
Pled &l
E s y I I
O RAMAMR(SS), 48U, IR, TR, 4E, 77, MBS, Za)
_ =3 S5 -
_ | XAMAME 5 HE 2
HS =] = o = = 7|10
= (A z=2F 71H) = =olo| | %9|ol B Shd ==zo0| | =209 S= loig o5
== =T = H._"i H._"i [Slaaa St Hn_-l_é_
otO,
2HOo8,
Zagsiojols gel || @O4, 10-2020 .
1 52 = cfshal = 203 2020-10(-012805 100 Sk
202, -05 4
0=t
o0,
HOg
) ’ 10-2020
ZAaojo| S o = O 7 o
2 e cfshal = 203 2020-10|-012805 100 pren
202 | 05 8
=08t
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