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Abstract

Environment-friendly agro-materials tend to be preferred to chemical insecticides recently. For this reason,
many studies were conducted to develop environment-friendly insecticides containing natural materials. The
purpose of this study was to assess ecotoxicity for 5 plant essential oils (Thyme white, Clove bud, Cassia,
Lavender, Lemon eucalyptus) expected to prevent from pests and be used for agro-materials. Target species
used to assess acute toxicity were aquatic invertebrate (Daphina magna), fish (Oryzias latipes), honeybee (Apis
mellifera L.) and earthworm (Eisenia fetida). The EC50 value, toxicological responses of thyme white, clove
bud, and cassia to Daphina magna were 2.5, 2.8, and 6.9 mg L respectively and these values were moderately
toxic according to standard of USEPA. ECsy of Lavender and lemon eucalyptus were >10 mg L then they
were considered as slightly toxicity. In case of acute toxicity test to fish, LCso of thyme white and cassia were
6.7 and 7.5 mg L' each other. The other plant essential oils indicated LCsp >10 mg L". Acute contact and
oral toxicity test to Honeybee were conducted. As a result, LDso of all essential oils were >100 1g a.i. bee”
in both of tests. In case of acute toxicity test to earthworm, LCso of thyme white, clove bud, cassia, lavender,
and lemon eucalyptus were 149, 230, 743, 234, and 635 mg kg’l, respectively. In conclusion, if the safety for
earthworm is confirmed, 5 plant essential oils are expected to be use for environment-friendly insecticide
materials with low risk against ecosystem and contribute to developing environment-friendly agro-materials.
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1 9JtAmason 5, 1989) Pyrethrln
AEA - AE 2dE2 16001 @
H A4 ?jﬁ}ﬂoi o|- &% 1(Isman, 1999), neem ¥ A=
ASA= AIA 39715004 150F o) AlEol it
I tH(Koul, 2004).

RASLO| E(Thymus zygis)= 7R 27| (Culex pipiens
pallens)’3Zz0l| ot A2a 15 71|11 Q)3 (Kang 5, 2006),
HAkslo] ghAdo) Qlti(Soares 5, 1997). S2H M =(Eugenia
caryophyllata bud)= 4 (Prasad 5, 2005), g5
(Srinivasan, 2005), B3] &I Cooke 5, 2004), =Al(Mytle
=, 2006), 33K Gowda 5, 2004)5-0] Thokst oFe] & 2H4
= 7HAAL QIThal B AL, SREHE A5G0 2 44
22 eugenol(2-methoxy-4-(2-propenyl)-phenol), eugenol
acetate, [3-caryophyllene 02 G715 Yehl= A3ls} AHo]
FRUA = H A A FUAATE, 2 eugenolof 7 thefgh
offEA 2go] AFE oA QIth(Nishijima &, 1998).
A u)(Cinnamomum cassia Blume)= T, ¥E, AHAA
AR, 9 A=l %ol AR8-F3(Chang 5,
1998; =, 1990), A9} AHejghyd A-§-0 2= g+t A Bang
%, 1997; Jeong <, 1998a; Yang %, 2001), = Ho| ¥4
(Jeong 5, 1998b), A A T Chung 5, 1999)5-2] theFst o
7 BaEa Qley ebiE(Lavendula angustifolia)32%
& "= g (Park, 2003)7} 9101, A1 9] linalyl acatate,
linalool2- 4, gH4tal, gt 52 Ae|de 2=ti(Mazzanti
5, 1998). Y2 SLAUAENEucabyptus citriodora)] F/48E-2
citral 2 A, ?3;, oF W ghAks}t S0] EAjo] 9] 1(Onawunmi
5> 1984), A+ TRE A leSARE o)A 0w "ReT] Al
o B a1 9
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HRGO%). AT HRG0%), 2HIE FG0%). dEH7
E2 AR0G0%)7E 242 48 GAZ (F)ERutoles
omyE Aguo} AL,

B85 SASA ool AHE &8 S(Daphnia magna)
- THE Y AR oA A AL Qe =
At ARSZRAL 4220] 20+ 1T, =4 16
Ao g stlon EHE HolRe Y
A7) &2 (Chlorella vulgaris) & 1x10°~2.5x10° cells ml”

o) HER FFAAAG. BHE QLML ATOE 27

G
1
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o0

2HE 34 FIANAE

Aerdad] =uFd die S4FIAsA e felu
2] FFe S AR7IER PH(E2ATA, 2010)°f 35}
AR Aol ARSRE EH S AF 24417 meke

E(acetone)®f 3|4
B3l ol ES 11?40}01] 7t e
o2 sof APSET F 3ou}au 20122 A5
HPALS 2|54 (static) O 51900 1 EAIZHS 4847
o 428 dzold Y 24sign
 QFRAL BAOR et AlBIZ Sl Aast o
39 23k

FAT 5 24N 48N AL EE S A 8
(immobilisation)E Hr& 7|A4|<} o|AFSARS BESHS
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5 HE olA|E(acetone)ol] 3]4] A
gt A P8-S iial?‘f}‘i"iq ol Sl ofAES A
A EE S 100H(YF S5 = 5% HHE glo] ¥ £ Al
WA Y= Al4A(static) & Al
)y SHA] gk,

o v
2R 25+ 2C, Y27 1647, 427 87O R §AJ%
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o,
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i
ok 1
ol

% 4X7 9 2417k vtk Axfo] W EREAES
Il SIS0 A A W 24 Aol
o MG pHE 2441710t BE o]

2o gAY ZAs4r,

-{04

ak:
BAEAAN G| AL AT EL A YE A B (4pis
mellifera L)2X A7 &Y A4 B 7 oA st

L ol Ae Qe Austel etk

B9 FHYESYNY

4g3zEel By g
o) o S2AY 7127
A&tk

HEo||A] A3t AZst dHL CO, 7tAR tpH sk the
5%% 3ubE o Z wlE] ZH|3 YEF Ag oA Ao]A|
(A7 50x3=0] 150 mm)oj| A} o 10ufjR Yo & 25 +
20C9) kzzlol] 3A7HEF Fof B2A7] the Aol AR
SR ool A Aot AofA] qtofl 10v2|Y +&H EE

FAAEEANE L Seue
H(EE7AEA, 2009)0] #3514

ZPAR mpRAL & ofabA] flof] Sewal 7}
Jé‘LkH—‘l FHol| LT oy E(Acetone)S o]&5Fo] 3|4
ZAE AFEA 1 WE vFTLAFAE AHESt] A
2]skgon 1‘415301]% S 2 AR oMIES A5kl
A Aelg Bl EBHL ohA] AolA|o] &4 HIL 50% A
g4 2nlg g Oﬂ FATE ARl Rop 2= 25 +
2C, F&E 50~70%29] QHadol] FHA 447 & 24471} 48
AzEe] B9 2 AL 8 o)t aks IAskYIth(Fig. 1).
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N22EE] Buo) o FHHAEHATE e
o 5 S /1B P AT, 20900 Eeke

45543 Saa PR 44T Bae 45 Adel
2l2ng Ao| ol Yt 50% AFgehe] SR 4 A
PRAL BYstel FEER 2A AR EAS S
ol 0% gL o] §ate] felgAu] 0.2 1l
4 o] #o]7] vlol Zolri 4x3k ol Baslo] sk
M AolAol 50% AHggelo WAk B Eut
A ke Ao|Al 6AZTH BAT H AMZL 50% A
o2 TAC. 4 AolAE ool Al 2421313 48
ARE] B AN W o BARS BAHHOR AHge)

Holore: AAIA Mt £2 o] 7|25%ch

HETaEa
NEE
SREA G AR A EE2 EAF0l(Eisenia fetida)

A s s FANE7 s AR AL

§59 AFo| F AFToA Rfste] 274 o]} A6t

FA7E 300~600 mg H =0 778kl Ut 7HAE ARESH3IT

of x|Zoloi cHet SGE7t

Fig. 1. Image of acute contact toxicity of plant essential oils on honeybee (Apis mellifera L.).
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peat= pH 5.5~6.021 A|50] HFoQlx] Y= Hatog A
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TE 500 g2 gl ofAlE(acetone)ol| 34 2AH
AEENE vlE] dojll JIFEYF 10 gof #a H &
gobzd wj7hA] WARE & QAP EGY &
mw S5 175 nlg Hristo] 2F pEgkro] 40%7t
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NEzA0R 2= 20 + 27T, ()2 400~800 Lux7}

B8 FYS AGlol AR/ Ul ZACEAH3IITE A
AU S AT AFEPe] 911 AFE71el 100t

o (U

K}
to X mn J
K 5E
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Table 1. Result of acute toxicity of test materials to Daphnia
magna

' ECso, mg L
Test materials
24 h 48 h
) 3.8 2.5
Thyme white (3.2~4.6)" (2.2~2.8)
7.0 28
Clove bud (5.5~9.4) (2.4~3.3)
Cassia >4 e
(8.6~10.2) (6.4~7.5)
Lavender >10 =10
Lemon eucalyptus >10 >10

'95% confidence limits

AABHYITE Bt EX 0, 0.5, 1,2, 4, 8 mg L9 b =2
Aeslgon ZrEMTE 0, 0.9, 1.8, 3.6, 7.2, 144 mg
L', A5 4.0, 5.6, 7.8, 11, 154 mg L'9] =2 g3}
of ZAAE HAskGIth

Table 194 Hi= Hjo} o] AQIto|E, SRHEHE, 7
v o EHE FATIASAE A 2447 ECso gl
77} 3.8, 7.0, 9.4 mg L"0| %L, 4847k ECso hS 2.5, 2.8,
6.9 mg L' 2 77} ehyh dizgolss A4 2 G944
3 A7 UrEbA] ek

USEPA] %#2@%5% &
A(very highly toxic) <0.1 mg L', 78+ =4 (highly toxic)
0.1~1 mg L', B% =4 (moderately toxic) >]~10 mg L™,
oFst =A4(slightly toxic) >10~100 mg L, #2] =4 91
(practically non-toxic) >100 mg L’ log JHE ] 9}k A
Asfol=, Fzuvls, A 440 4% REEAY HES
Bl W AP} el 2 feolyel B, o
Hel, g2 28RS AR2 4847 ECso 4 2715
A7t Qe vy} 2229 A2 Hol(ECso=12.15 mg
L"), Y(ECs=13.06 mg L")(Park, 2010)9} Zo] 10 mg L
OVoR we B4o] Urhton foolyt F4L wolX

AT

2

A2 4=

SEHHE, gHlY, dZ2f 4TS e 712N 5
%= 10 mg L oflA] A7} YehtA] ¢fob w2 ARs (L Cso)
10 mg Lo 4ol glck. Aafol=, An] B ot AAHA
£ Hol A ZAFS AXIGEY BAIRA 4
slo|EQ} A= 5.0, 6.0, 7.2, 8.6, 104 10 mg L9 &
£ Aot AAakes WS Asto|E AT AR
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9] LCso= 247k 6.7 mg L™, 7.5 mg L' 2 UEREI(Table
2), gzl E A kA ot o) Aake A
S A AR HHAYS HEE sk Qe wE AR

o] =(pyrethroid) 4| 59F9]1 esfenvalerate(LCso< 9.4 g L™)
(Werner %, 2002)3@ =3 1/10008] 2po]o] AL Holt)
g, 42950 g ofFe] MAAEEE 2 mg L
5B DA Het g porom T
- %‘E}(o%—ﬁ% g, 2009). 48A17k} 96417H9] LCso7} 2
& AOZ Hop 4BARE o] Dol = =4 4ol B ol A

o

[¢]
A S & 5 Uitk

at i. g bee! FFO| A HTto)
A5 AR AR B ARollA A7
10% bjgto @ Uehh(e223%, 2009) LDsy= 100 a.i.
18 bee” oItk HUTO|E Hpt AHAEAQ] 7|24
FoA 47%9] AAES Ko oA BAES A5t
L ®elsto|E 0, 50, 75, 113, 169, 253 a.i. 18 bee <]
sEg Al A3}, 247k} 484]7H9] LDy Fro] 2+ 207,

Y FHRHAEY 23 BT HAER Al 7]
A a.

Table 2. Result of acute toxicity of test materials to Medaka
(Oryzias latipes)

. LCso, mg L™
Test materials
24 h 48 h
6.7 6.7
Th hit .
yme white (6.2~72) (6.2~72)
Cassia 75 75
(6.9~8.1) (6.9~8.1)
Clove bud >10 >10
Lavender >10 >10
Lemon eucalyptus >10 >10

'95% confidence limits

Table 3. Result of acute toxicity of test materials to honeybee
(4pis mellifera L.)

115 ai. pg L' 2 Utk AJ817]7E B¢k tizgolAs A
A7 e ek

upebA, B *]%J% AT BE AR LDs
ZFo] 100 ai. (g bee” oJAQ]L oF 5= Q)ti(Table 3). USEPA
o) B FAEAL) BRE: LDy Fto] vl 2 S4highly
toxic)<2, % =A(moderately toxic) 2-11, A2 =4 ¢l
S(practically nontoxic)>112.2 LDsy ko] 11 a.i. g bee”

o4l A A9 B4l G0z Tas] ] AEAS
Sof et o] B4 A9 988 & 4+ U

Xdo| 28=4

AFol g5 2,
J-r=°l

N

o [ZAIFA 149 5717 54t
12 %

2E AeAaeo] tid A AAE EAste 5% B of
HAIH 4%"]5&% AAI8 =T AYlstol E= 50, 95, 181,

343, 652 mg kg, 22HHT= 100, 150, 225, 338, 506
mg kg, 7HAJOF= 250, 375, 563, 844, 1266 mg kg, H4l
B 100, 170, 289, 491, 835 mg kg, YESGAHEAL
500, 600, 720, 864, 1037 mg kg'2] HE& 7H7} A3 }git}
1 AT JQIstelE, SREHE, Au, ghily, e
Y= A 60| LCsy 32 212 149, 230, 743, 234, 635 mg
kg2 2915 31(Table 4), A|B7|7F 5t 2Tl HE 4]
AZRAZE GERA] okt AldE AR AR 25 7Y o
T AAZE AYSHA] GFoF 7U3L 1499] LCs to] 5 Lstir
LCso 3ol 712418 %%9l 1,000 mg kg v]ghe & Lpept
S/do] Wil & 4= gliet] o] FREo] AAFSR AEE

o} S 5250l 285K Aol SIsh B AAC)

=
37 345 =(PEC, Predicted environmental concentration)
£ AlE3lo] EA-12H|(TER, Toxicity-exposure ratios)S -

Of

= FH7p7F 2Qsicty AlR SO

2 A A Ao el Hid A Bk
st e A AFA | 28317 s A

Table 4. Result of acute toxicity of test materials to earthworm
(Eisenia fetida)

Contact toxicity Oral toxicity Test materials LCs, mg kg’
Test materials (ai. g bee‘l) (ai. g bee'l) 7 days 14 days
24 h-LDsy 48 h-LDsy 24 h-LDsy 48 h-LDso Thyme white 149 (115~193)" 149 (115~193)
Thyme white >100  >100 207 115 Clove bud 230 (194~274) 230 (194~274)
Clove bud >100 >100 >100 >100 Cassia 743 (616~904) 743 (616~904)
Cassia >100 >100 >100 >100 Lavender 234 (190~288) 234 (190~288)
Lavender >100 >100 >100 >100 Lemon eucalyptus 635 (586~688) 635 (586~688)

Lemon eucalyptus >100 >100 >100 >100

’95% confidence limits
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