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Table 1. Fumigant toxicity of lethal dose against C. pipiens pallens female adults at 24 h after treated with each

essential oil on a pice of filter paper application in 1 L chamber

a)

LDs; (uL L air)

Essential oil n ©5% CLY” LDos (uL L air) Slope
Basil 150 032 (0.27-0.44) 0.59 6.23
Coriander 150 0.50 (0.47-0.54) 0.69 892
Fennel 150 047 (0.42-0.50) 0.72 8.88
Pennyroyal 150 0.17 (0.13-0.20) 0.60 3.00
Peppermint 150 032 (0.27-037) 1.14 8.88
Thyme red 150 029 (0.25-035) 1.70 2.15
Thyme white 150 0.53 (0.46-0.62) 177 3.15

“The number of female adults tested..
95% confidence limit.
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Fig. 1. Pumigant toxicity against C. pipiens pallens female adults at 1h after treated 34 essential oils respectively on

a piece of filter paper in 1 L chamber.
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Table 2. Fumigant toxicity of lethal time against C. pipiens pallens female adults after treated with each essential oil

on a piece of filter paper in 1 L chamber

. . Dose ) LT50 (II]]II) . 24 hr
Essential oil L L ai) n ©95% Y LTos (min) Slope mortality (%)
Basil 0.8 60 1.54 (1.34-1.77) 4.65 343 100
Coriander 0.8 60 1.01 (0.92-1.10) 225 472 100
Fennel 0.8 60 0.75 (0.58-0.85) 1.31 6.80 100
Pennyroyal 0.8 60 0.75 (0.65-0.85) 1.93 3.99 100
Peppermint 08 60 5.44 (4.29-7.23) 56.34 1.62 77
Thyme red 08 60 132 (1.02-152) 226 7.9 100
Thyme white 0.8 60 1.38 (1.07-1.57) 2.38 6.92 100

“The number of female adults tested.
Y95% confidence limit.
thyme white Y2 thymol(49.1~49.5%)% pcymene Attt Coriander 2¥9] camphor (4.7%)%} geranyl

(182~24.1%)°] F8 F-AAE)UL}

Terpene 3IE9 459

GCS GC-MS 4§ §3to] EAH terpene &2
WA R ) AE 3 AFEL vad AR 9,
basil#} fennel 2 Y2 8 A& anetholeo] 7} ¢
3 AE8E HHI, pennyroyal 22} pulegone}
coriander 2¥9] linaloolo] WA FL AFHE H
Fot. 4 2de] F8AME F  anethole, pulegone,
linalool®] #-& D59} LTso ZHE 5)& B3l 7+ &
Ao} FHROEA AFAEY Fo 828 I

acetate (7.7%), basil 2.¥2] 1,8-cineole (3.4%), fennel
249} fenchone (5.0%)& 2+ &4 W 2 ol
oy vud g 45EE velon, FEigo]
=A AFAQ] empenthrin®th £ WE FFHE
Ebth 18] 3 thyme red®} thyme white 29 F4
£ pcymened 175 uL L' aire] LDs & EHL
U1l LY aird] sEA AFFHo] wlg- wgton,
thymol®] AZEx vl BHA YElRT.

Kang et al(2006)2 WHART] f3d g 34%F
AE Yo AE# FrloA] basil > fennel > lime >
caraway seed > thyme red > thyme white®] 22

Table 3. Relative content (percentage) of major components of six essential oils analyzed by GC and GC-MS

Oil name Plant species Major components Relative content (%)
Basil Ocumum basilicum 1,8-cineole 34
a-terpinolene 51
anethole 86.1
Coriander Coriandum sativum (+)-limonene 4.7
y-terpinene 4.6
camphor 4.7
linalool 64.3
o o o _ geranyl acetate 17
Fennel Foeniculum vulgare $-phellandrene 54
(+)-limonene 55
fenchone 50
S 4 A __anethole 76.3
Pennyroyal Mentha pulegium pulegone 915
Thyme red Thymus vulgaris y-terpinene 9.3
p-cymene 182
linalool 4.1
thymol 49.1
Thyme white Thymus gigis ¥-terpinene 6.1
pcymene 24.1
linalool 54

thymol 49.5
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Table 4. Fumigant toxicity of lethal dose against C. pipiens pallens female adults at 24 h after filter paper application

of 1 L terpenes in 1 L chamber

N LDs, (uL L air)

Terpene n ©95% CL) LDgs (UL L air) Slope
Anethole 150 0.49 (0.33-0.61) 1.20 420
Camphor 150 0.95 (0.82-1.10) 3.89 2.68
1,8-cineole 150 1.38 (1.19-1.97) 2.53 6.22
p-cymene 150 1.75 (1.46-2.51) 3.06 6.78
Fenchone 150 1.34 (1.17-1.90) 243 6.32
Geranyl acetate 150 1.98 (1.72-2.31) 6.13 3.36
(+)-limonene 150 2.69 (2.26-3.27) 12.26 2.50
Linalool 150 0.93 (0.80-1.08) 397 2.61
Pulegone 150 0.56 (0.50-0.62) 1.25 4.72
a-terpinolene 150 1.16 (1.06-1.43) 1.98 7.09
Thymol 150 5.19 (4.51-5.82) 13.78 3.88
Empenthrin 150 3.47 (2.96-4.10) 11.51 3.16

*The number of female adults tested.
Y95% confidence limit.

Table 5. Fumigant toxicity of lethal time of against C. pipiens pallens female adults after filter paper application of

11 terpenes in 1L chamber

Dose a LTsp (min) 24 hr
Terpene QL L ain n” 95% CL)” LTos L) Slope ity (%)
Ancthole 10 60 0.71 (0.66-0.75) 1.09 878 100
Camphor 10 60 1.06 (1.00-1.13) 1,51 1051 100
1,8-cineole 10 60 293 (2.43-3.69) 1470 235 9.7
pcymene 1.0 60 >24 - - 10.0
Fenchone 10 60 116 (1.09-127) 1.59 11.87 100
Geranyl acetate 10 60 160 (1.46-1.75) 353 479 100
(+)-limonene 10 60 1997 (8.15-246.18) 91819 099 78.0
Linalool 10 60 091 (0.83-1.00) 2.16 438 100
Pulegone 10 60 0.65 (0.61-0.70) 1.16 6.61 100
a-terpinolene 10 60 296 (1.90-6.82) 66.63 122 33.0
Thymol 10 60 106 (1.00-1.13) 151 1051 100
Empenthrin 10 0 345 (3.07-3.66) 461 12.99 100

“The number of female adults tested.
95% confidence limit.
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Fumigant Toxicity of Essential Oils against Adults of Culex pipiens pallens
Shin-Ho Kang, Dong-Kyu Seo, Min-Ki Kim and Gil-Hah Kim  (Department of Plant Medicine, Chungbuk
National University, Cheongju 361-763, Korea)

Abstract : Fumigant toxicity of 34 plant essential oils were tested against female adults of Culex pipiens pallens.
Seven oils (basil, coriander, fennel, pennyroyal, peppermint, thyme red, thyme white) showed more than 60%
mortality at 1 yL L air concentration and pennyroyal oil appeared to have the highest adulticidal activity. GC
and GC-MS analysis of the seven essential oils and bioassay of their components revealed that pulegone (a major
component of pennyroyal oil) and anethole (a major component of fennel and basil oil, LDsy pL L air =0.49)
showed higher adulticidal activities than others. In addition to the above two components, linalool (LTs,
min=0.91), camphor (LTso, min=1.06), fenchone (LTso, min=1.16), 1,8-cineole (LTsp, min=2.93), and geranyl acetate
(LTso, min=1.60) also showed higher adulticidal activity than empenthrin (LTs;, min=3.45).

Key words : Culex pipens pallens, fumigant toxicity, essential oil
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