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Fumigant Toxicity of Pennyroyal and Spearmint oils against Western
Flower Thrips, Frankliniella occidentalis
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ABSTRACT : Fumigant toxicity of four plant essential oils (muguet flower, patchouli, pennyroyal,
spearmint) were tested against the adults of western flower thrips, Frankliniella occidentalis. Among
them, pennyroyal and spearmint oils showed 100% mortality at 1 ;0/45 ml air dose. Through the
constituent analysis using GC and GC-MS, we confirmed that main constituents of pennyroyal oil were
pulegone(100.0%), and spearmint oil were f-myrcene(3.5%), limonene(12.1%), carvone(85.4%). Among
them, carvone and pulegone showed 100% fumigation at 1 x{/45 m{ air dose, respectively. It can
concluded that two oils are potential control agents against F. occidentalis.

KEY WORDS : Frankliniella occidentalis, Spearmint oil, Pennyroyal oil, Fumigant toxicity, GC,
GC/MS
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Table 1. Fumigant toxicity of essential oils against

47

F. occidentalis adults at 24 hr after filter paper application in 45m{ vial

% Mortality (mean+SD)
Essential oil Dose, ©6/45m air
n" 1 n 0.5 n 0.1
Muguet flower 47 74.2+12.3b" - -
Patchouli 45 19432 ¢ - -
Pennyroyal 64 100.0+0.0 a 74 30.6+7.8 b 60 3430 b
Spearmint 57 100.0£0.0 a 46 86.1x12.3 a 49 59.8+12.5a

@ 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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Fig. 1. GC and GC/MS of pennyroyal oil. DB-wax
capillary column (I.D. 0.25mm, 30m long, 0.25um film
thickness), temp., 35 C to 180 C, 4 C/min.
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Fig. 2. GC and GC/MS of spearmint oil. DB-wax capillary
column (I.D. 0.25mm, 30m long, 0.25um film thickness),
temp., 35 C to 180 C, 4 C/min.
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Table 2. Chemical composition of pennyroyal and spearmint oils identified by GC/MS

Peak No.” Compound ~ Mass spectral data” (m/z) Retention time(min)  Relative content(%)

Pennyroyal oil

1 Pulegone 152(M"), 109, 81, 67, 41 27.80 100.0

Spearmint oil

1 -Myrcene 136(M"), 93, 80, 69, 41 1191 3.5
2 Limonene 136(M™"), 107, 93, 68, 67 12.98 12.1
3 Carvone 150(M"), 108, 93, 82, 54 29.72 85.4

® The peak numbers correspond to the numbers in Fig. 1 and 2.
® Major fragmentation ions.

Table 3. Fumigant toxicity of monoterpenoids against F. occidentalis adults at 24 h after filter paper application in 45 m¢ vial

% Mortality (mean+SD)

Compound Dose, p£/45 m{ air

n® 1 n 05 ‘n 0.1
Carvone 63 100.0:0.0 2" 60 100.0£0.0 a 56 411476 b
Limonene 56 76.2+134 b - - - -
B-Myrcene 56 19.4£08 ¢ - - - -
Pulegone 61 100.0+0.0 a 56 100.0+0.0 a 62 100.0£0.0 a

» 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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