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Insecticidal Activity of Spearmint Oil against Trialeurodes vaporariorum and
Bemisia tabaci Adults
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ABSTRACT : These studies were carried out to investigate the fumigation and contact toxicities of
spearmint oil (Mentha spicata) against adults of greenhouse whitefly, Trialeurodes vaporariorum and
sweet-potato whitefly, Bemisia rabaci. And we carried out the constituent analysis of spearmint oil
using gas chromatograph (GC) and gas chromatograph mass spectrometry (GC/MS). Spearmint oil
showed 99.1%, 91.7%, 41.1% fumigation toxicity against T. vaporariorum adults at 10 /954 mL, 5
uL/954 mL, 1 uL/954 mL air concentration, respectively. In case of B. tabaci adults, spearmint oil
showed 100%, 100%, 61.3% fumigation toxicity, respectively. However, spearmint oil showed <30%
contact toxicity against adults of T. vaporariorum and B. tabaci. Through the constituent analysis
using GC and GC/MS, we confirmed main constituents of spearmint oil were limonene (16.1%), y-
terpinene (13.8%), p-cymene (5.8%), 3-octanol (6.9%), carvone (40.9%). Carvone, major constituent of
spearmint oil, also showed 100% fumigation toxicity at 10 pI./954 mL air concentration.

KEY WORDS : Trialeurodes vaporariorum, Bemisia tabaci, Spearmint oil, Fumigation toxicity,
Contact toxicity, GC, GC/MS
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Table 1. Fumigation toxicity of essential oils against adults of 7. vaporariorum and B. tabaci at 48h after filter paper application in 954 mL

fumigation chamber

Mortality” (mean+SD), %

Essential oil Dose (UL/mL air)
n” 10.5% 103 n 5.3x10? n 1.1x10°

T. vaporariorum

Muguet flower 49 61.3+1.8ab - -

Peanut 53 300+£152b - -

Spearmint 86 99.1x13a 61 91.7+118a 57 41.1£72a
B. tabaci

Muguet flower 60 622179 ab - -

Peanut 49 2121120 - -

Spearmint 109 100.0+0.0a 114 100.0£0.0a 98 61.3+48a

“ Means followed by the same letter are not significantly different at P=0.05 by Tukey’s studentized range test (SAS Institute, 1991).

® Number of insects tested. < No test.

of Fol ogkest AHGAASLA] v ge] 1:97}
A= 24 SHH1,000 ppm)l) 3027 HA3HS
o AAT =Rl f2E okZd ARAH@ 9X15
cm)ell {3 AFZF 20-30ute]E AHF3a 24, 4817
Foll AT ARG ol whET} AHBA 48
(100 ppm&] triton X-100)2] ¥]g°] 1:97} HE2 %
A g B YL ALl o} Hhull7hgo] el djdt
AE5 3ol dgieh A= 24, 483 Fof| AR
FE AR OH, BE AP 3ulEo 2 $35l9]
S AE2AL 55 A1 FE8HA sl

FELA

setE M

Agel A4 B fo
raphy (GC, DS 6200)%} gas chromatography-mass
spectrometry (GC/MS, Hewlett Packard 5890) o] &
3lod A3tk Agel o]4% column DB-WAX
(0.25 mm x 30 mm)E ©]-£3}9] 27 carrier gas:= N, gas
E o]&3lger, oven %= 50°C-180°C (4°C/min)
2 3o =3 FY79 TEE 200°C2 syl A
7] &5+ 210°Ce) =734 flame ionization de-
tector2 Z&3lo].om, o] 23 = 70eVellA 434319
. AEA e FAAE-S GC-MSERE A8 total
ion chromatogram-g&- <1-2- 3 WILEY 138 library¢] #}s.
(Hewlett Packard)¢} v]nLsle] &elslgo}.

ok

A} 8- gas chromatog-

SHEN

23 AS5A Ao A3 Abbott’s (1925) F
Aol 95 BAAFEES -39l o™, Tukey’s studen-
tized range test (SAS Institute, 1991)2. B] W&} }.

iy
ik

0
k4
ik

2 M
o= o

Fob

Aol o} Ful7lFe] AFe] dF A EAH2
FZENE 954ml F5871F o83t AdolA 5
Wehsich 7t shEel W3 AP Ak Table
1% Rk 329 4EAfe] 9T EEE4e An=
LA 70l 84 muguet flower, peanut, spearmint
oil-2 10 uL/954 mL air®] <fgkxzlolx] Z+7} 61.3, 30,
99.1%2] Arz3A1-S- el ¢l.em, spearmint oil-& 5
¢} 1 uL/954 mL aire] oFkdelo M= 22 91.7%9)
41%2] A2BAE e w2 Silslgell
el 4] muguet flower, peanut, spearmint 0il2 10
uL/954 mL air®] <FkxigjellA 27k 62.2, 21.2, 100%
2] AFgAE vepliglen, spearmint oil2- 59+ 1
WL/954 mL aire] FEke A% 7b7E 100, 61.3%2] =2
A28 velle], 329 AlEAS £ spearmint
oilo] 71 ¥& F2RAE el

Regnault-Roger et al. (1993)-2 22Z%2] AEBA &
datez pdEulTe 42 FEEAE AR 2
% marjoram} thyme oile] ¥& AFBE ep
etz BI18}9) ©ow, Raja er al. (2001)2 spearmint
oilo] Fw}Fu)e] d=&I(Callosobruchus maculatus)
Ao HEiM e A8 e S e
vepfe] cowpead H5F S~ Qlobs 5 A Fal ol
3k AR EEFRA dEiMe 7RIt &
HAhn et al., 1998; Park et al., 2003; Lee et al., 2004).
Tunc er al. (1998)-2- A|Ad3}¢-A gZFoz EFAGE



326
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Table 2. Contact toxicity of essential oils against adults of T.
vaporariorum and B. rabaci at 48h after tomato leaf-dip appli-
cation in 954 mL fumigation chamber

Essential oil n® Conc.(ppm) Mortality” (mean=+SD), %

T. vaporariorum

Muguet flower 58 1,000 0.0+£0.0b

Peanut 60 1,000 21.6£45a

Spearmint 62 1,000 21.1£72a
B. tabaci

Muguet flower 58 1,000 18.1+85a

Peanut 40 1,000 10.0£0.0a

Spearmint 41 1,000 26.8+25a

¥ Number of insects tested. ® Means followed by the same letter are not
significantly different at P =0.05 by Tukey’s studentized range test (SAS
Institute, 1991).
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vacrole} vl FZE K Plutella xylostella) 3} 734}t o]-2-of
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Kim et al. (2003)2 A H | (Lasioderma serricorne)

Table 3. Chemical composition of spearmint oil as determined by
combined gas chromatography and mass spectrometry

Peak Mass spectral Retention  Relative
number® Compound data® time (min) (%)
1 Limonene 68,93,79, 136 9.37 16.1
2 Yyterpinene 93,77, 136, 121 19.32 13.8
3 p-cymene 119,91, 134 20.36 5.8
4 3-octanol 59, 55, 83,41, 101  26.37 6.9
5 Carvone 82, 54, 93, 108 2891 40.9
6 Unknown - - 16.4

 The peak numbers correspond to the numbers in Fig. 1.
® Major fragmentation ions.

Table 4. Fumigation toxicity of constituents of spearment oil against adults of 7. vaporariorum and B. rabaci at 48 h after filter paper

application in 954 mL fumigation chamber

Mortality® (mean +SD), %

Compound Dose (uL/mL air)
n® 10.5 % 107 n 5.3x 107 n 1.1x103

T. vaporariorum
Carvone 62 100.0+£0.0a 60 100.0+0.0 a 56 41.1+76a
p-cymene 56 653+3.7b -9 -
Limonene 62 33.2+45¢ - -
3-octanol 61 26.2+1.8¢ - -
Y-terpinene 55 100.0x£0.0a 58 104+£49b -

B. tabaci
Carvone 57 100.0+0.0a 100.0+0.0a 584+29a
p-cymene 52 412+19b - -
Limonene 59 184%+47b - -
3-octanol 63 17.6+2.3b - -
Y-terpinene 59 88.5+52a 26.7£1.5b -

» Means followed by the same letter are not significantly different at 2 = 0.05 by Tukey’s studentized range test (SAS Institute, 1991).

® Number of insects tested. © No test.
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Fig. 1. Gas chromatogram of spearmint oil. DB-Wax capillary

column (I.D. 0.25 mm, 30 m long, 0.25 um film thickness), temp.,
50°C to 180°C, 4°C/min.
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