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Abstract Environment-friendly agro-materials tend to be preferred to chemical insecticides recently. For this
reason, many studies are conducted to develop environment-friendly insecticides containing natural materials.
The purpose of this study was to assess ecotoxicity for pepper extract and cassia oil (11.5+46%, A), pepper
extract and cassia oil (23+34%, B), and pepper extract and lavender oil (40+10%, C). They are expected to
prevent from pests especially diamondback moth, and can be used for agro-materials. Their formulation was
emusifiable concentration (EC). Target species used to assess acute toxicity were aquatic invertebrate (Daphina
magna), fish (Cyprinus carpio), honeybee (Apis mellifera L.) and earthworm (Eisenia fetida). The ECs, value
of A, B, and C to aquatic invertebrate were 0.46, 1.9, 0.25mg L' respectively and these values were
moderately toxic according to standard of USEPA. In case of acute toxicity test to fish, the LCs, of A, B, and
C were 1.9, 2.9, 3.8 mg L™ respectively. A was category II in acute toxicity of fish and not acceptable to
evaluation criteria of environment-friendly agro-materials. B and C were category Il and acceptable. Acute
contact and oral toxicity test to honeybee were conducted and the LDy, of A, B, and C were > 100 pg a.i. bee”
" in both of tests. It indicated they were low toxic to honeybee. In case of acute toxicity test to earthworm,
LCs, of A, B, and C were 695, 988, and 564 mg kg™'. In conclusion, pepper extract+cassia oil 57% EC and
pepper extract+lavender oil 50% EC were expected to be used for environment-friendly insecticide materials
with low risk against ecosystem and contribute to developing environment-friendly agro-materials.
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Table 1. ECs, in acute toxicity of test materials to Daphnia magna

ECso (mgL™)
Test material
24 h 48 h
Insect A 0.57 0.46
(pepertcassia 57.5%)  (0.50 ~ 0.65)* (0.40~0.52)
Insect B 4.5 1.9
(peper+tcassia 57%) (3.8~5.8) (1.6~22)
Insect C 0.44 0.25
(pepertlavender 50%)  (0.23 ~0.84) (0.21 ~0.28)

*95% confidence limits

HEAFE At 3 pH = J Az} FHF 7.65
(7.29~8.05)°1%32, DO &4 A3 H+t 6.25mg L (5.16~
7.82)01912™ pHel DO EF thats} Al a7kl frogt
Hs7F el gttt wiFEubl Aol $5 A, B
2 Co EHF FATIANAE A, 24717 ECs 7
Z¥zb 0.57, 4.5, 044 mg L0103, 48417H8] ECs, e
0.46, 1.9, 0.25 mg L2 7}7} Yepgtt. tl22ollA = XA}
3 fFAE A7 LA %%D}(Table 1.

USEPAS] H+7-3F5=E 5A7I5eS BH, vi¢
“J(very highly toxic) <0.1 mg L™, 7&?}%‘3 (highly toxic)
0.1~1 mg L', B35S (moderately toxic) > 1~10mg L',
oF&k=A] (slightly toxic) >10~100mg L™, 72 EA¢lS
(practically non-toxic) >100mg L2 FEEo] Sl=d|
jr—i AY 2 = 7]—6]—E/Ho]041 jr—i B= E_EE}H_E =
FEAT 28T 54 2 A714F 59 # - A
of #3t W& (Agro-Material industry Division, 2013)2] -
1EJAA T4 B FAAF TlEdM e =HE R0
2R el AL EHE EAS FrlstE g w|EESud

AAZ T $¢ FH 3T EH S 548 UERlS
U 135 = E80] 7FsE A0 R AR

mL

FeE

%!O‘{ :lA-IEA-I
W U WA SFAl 1. 3%0] YJolol tigh 71 xAIE A
10 mg L] F=ollA YRS Bl o HAIg 3} BA|
&5 AN 29 pH 24 A3} it 7.45(7.20~7.80)
o193, DO 24 A7 Ha 7.12mg L (6.32~7.87)°1%&
™ pHS} DO BF thzwtd) A@w7bel] foJgk Hshrt v
ERLEA] 8ottt EAIA oA uiFEub WAl opA] R A B
= 1.0, 1.5, 2.3, 34, 5.1mg L9 =&, $H C= 1.0,
1.8, 32, 58, 10.59] =& At A S A2 A,
S 3% A, BHE Co Yool tig LCsi= &4 1.9, 2.9,
3.8mg L™ 2 YERII(Table 2), thZl< AAPIAI7}
UERA] Q¥okth. 48417k 96A17Fe] Lyt 22 o=
Hol 48X 7F o] o= B4 FAdo] O o] JAHA gk
e & T AU FAR FAEE ARelA FARI O

a2 AR AN

Table 2. Result of acute toxicity of test materials to carp
(Cyprinus carpio)

LCso (mgL™)
Test material
48 h 96 h
Insect A 1.9 1.9
(peper+cassia 57.5%) (1.6~22) (1.6~22)
Insect B 2.9 2.9
(peper-+cassia 57%) 2.4 ~3.4)* 2.4~34)
Insect C 3.8 3.8
(peper+lavender 50%) (3.0~4.9) (3.0~4.9)

*95% confidence limits

F FE=9| LGy 10mg L ool 2hile @
30% &+ A1l LCs= 10mg L' o], 7HAJoF &
30% B 5419 LCo= 7.5mg L (You 5, 20110193,
SAkEe g 318 A, B 2 C AF9] LCy= 3.3, 2.2,
3.0mg L (You 5, 201122 F7HA] AES 3319
u 5d0] S7kshe A & AUATE wiFEE WA oF
Al FH 3F] tigh Jojo] Rt EE FE B ¥ Ce
2mg L7 o]0 2 EAEH T Be} o5 I, ¥
B OAE IIF s9o2 EHFZ 4 thAgro-Material
industry Division, 2012). $:A12] 454NN TR 3%
BT LCsyZ} 2.0 oFo2 o] 54 NMIFell oy Fofaey

A7 (Agro-Material industry Division, 2012)14+= o]
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YoI9 LCyE ol&sle] oJ5AdS LRt s
A 54 9 A1AE S A - Aol A3 HE(Agro-
Material industry Division, 2013)9] #7144 A &
£49% 7120 e} T8 A FAF0|T FH B W G
Agka Ao = epdt),

AE 2 AAEE A dig
18 AAS A3}, 100 ad. pg bee™ SFFol|A] w3
SUhE AR FE A E CollA AAPRAIZE 10% PRt
O 7 VR, wiFEbd Aok SR Be A4 9 A
=49 712N AAPRAIZE SR 2ok Agro-
Material industry Division, 2012) LDs= 100 a.i. pg bee™
ool A7 )t tERllA = AARAIZE UEr
WA uT. whebA, wj bl WA ok S5 3Ee] =
FA454A1E LDs7F 100 ai. pg bee” 01d4S & 5 )
(Table 3). B8 F435=A ¥ 4445 Aol $
F FE8, Py 24 30% T A 2 Frlol oY
30% $Hr FAIS] LDsg= 100 ai. pg bee™ o] (You 5,
20110125, B/ BAS E3a 2 AJde] Azie} v]
WS W 540 STl Bes &kt USEPA
o] #d FA=A 9 BHE LDy 2ol weh 243H=A (highly
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Table 3. Result of acute toxicity of test materials to honeybee
(4pis mellifera L.)
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Table 4. Result of acute toxicity of test materials to earthworm
(Eisenia fetida)

Contact toxicity Oral toxicity
Test material (ai. ugbee™) (ai. ugbee™)
24h-LDs, 48h-LDs; 24h-LDs, 48h-LDs,
Insect A
(pepertcassia 57.5%) 100 >100 >100 > 100
Insect B
(peper+cassia 57%) 100 >100 >100 > 100
Insect C
(peper-+lavender 50%) >100 >100 >100 >100

toxic) <2, H5=4 (moderately toxic) 2-11, 71¢] A
(practically nontoxic) > 1122 LDs7} 11 ai. ug bee™ ©]
A 75 A SAERFLE FiEslr] vl HHZZ‘/‘r
AloFA] FH 3Fo] ol gk 54 A USS &

Atk FeFold S E f714F 5o A - Aol #
st HE (Agro—Materlal industry Division, 2013)] 11-7]3'104
A FA B FEQAT 71l EEHEEA 71EE LDs,
7} 11 ai. pg bee™ o] 75 Aol 2R FA TR =

2 7ol =T AlFe] AR, AEEY, 5%
7Fe st *‘?4511/“0] WE AF FFANEA S
& okl AbEE T

el

ol 4=y

A3Fo1d §4 2 A% 5 Y - Al Bt
HE(Agro-Material industry Division, 2013)2] 7]}
A FA F EFLIF VM e A"l 545 H7sA
gou}t B ApelMe Aol ek 545 Astarl A
< "otatr] flste] AlS T

A

=

gol F454 A3, 7|2A A 149 =E717F F1t
BE wjF5 il Aok S5 A, B 2 Coll tigk XAt
F+ 80, 90, 100% WAt} 3% BT duAEa ZAH
A B wlFEL WAkl SR AE 100, 200,
400, 800, 1600 mg kg™', FH BE 500, 650, 845, 1099,
1428 mg kg™!, X C= 300, 390, 507, 659, 857 mg kg™
o] T2 7H7F A sttt

7 A3 FEEPE WAk FH A B % €9 LCye
77} 887, 988, 564 mg kg™ ©|1 3L (Table 4), A& 717+ 5<t
2= AAPHAI7E YERA] okt AlES AAIS
A BT 7Y o]F XAPE BAEA] 2ol 7dI} 1449
LCsy %ol sttt 5 %%%«l LCs= 1,000 mg L'
ool ar, By 2 30% FHr FA12] LCs= 234 mg
L, 7hA o} 24 30% - A1) LCSOr 743 mg L' (You
__)0]041—_13] ;(]T—Ho] E/ﬂo]

FHYL A T IF BE

N

tlo

o] wolr AHog A}EE]

LCs (mgkg™)

Test material
7 days 14 days
Insect A
(peper+cassia 57.5%) 887 (659~521)* 887 (659~521)
(pepefi‘cs;;stifﬁ%) 988 (871~1,127) 988 (871~1,127)
Insect C

564 (501~636) 564 (501~636)

(peper+tlavender 50%)

*95% confidence limits

o
O -
[¢)

Atk FH 3F BT LCy @l 712N
kg™ HIREO.E UER} FAo] Wkl £
vl vkA| kA TR 320] x|Hold T3l HBrkeb7) 9
M =l sofl 2-&ske AFol el H 7 AA ¢
g+ 37334 5= (PEC, Predicted environmental concentration)
£ AEste] 544-=FH|(TER, Toxicity-exposure ratiosys
o]t Sl dH 77t H e sl AbsE

2 AT e ASAaA ] S tigk kA 7HE

z

21 1,000 mg
glout vt
_‘{

FE

sl e A AEAN | 8] fla A
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ANE 42EHE FASA, o] FASA, Bl FAEA,
A2o] 4SS A9, 1 23 oje] et 4
=4 A Ay FRAGS et ojFe] wAAsE
= TuAE A BTPWﬂﬂB“‘@ﬂﬂﬁNngU
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M T8 3% ZF 540] S depdTh. =H Sl dig
=2o] Uepkort Fg AR AHekA ek BA A
2 18T 24 AR TSAAR A8l FPssi. ol
A WS 7ol et 71 s A= AR 7hestez &

A AR A5 AR ISAA R Tl ofeH,
8 B9 C AR A% AR AN o] A

(
i

st AR Eeh 2E A
FESPIL £ 57% EC
50% ECE= 3H730) tish ek o] 3R 137 AEAAZ
Aol B8 7FsHel algse, 93 AR At 71oig
o2 AsHr.

o) A3 FYal & o), 3

!

e
M
Nl
& o
m o
k)
iz
AN
l-o
m&

ALY =

B AdTte 521 TN FAE 8 WAE
A3t AEfa AA ML T AEHA 2 A=
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