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Abstract

Nowadays, nanoemulsions are considered by many researchers because of their unique physiochemical
properties such as small particle size, long-term physical stability and transparency. In this research, fu-
migant toxicity of Mentha longifolia L. essential oil and its nanoemulsion against Callosobruchus mac-
ulatus (Fabricius) has been studied. The experiments were conducted at laboratory conditions at
27+2°C temperature, 65£5% relative humidity and darkness. Essential oil of M. longifolia had higher
fumigant toxicity than nanoemulsion, during early hours after treatment. The LCso values of oil and
nanoemulsion for the adults of the pest were 10.1 and 16.1 pl/l, respectively. The values of LCso were
4.9 and 9.4 pl/I for oil and nanoemulsion during incubation period, respectively. In concentration of 25
pl/l, LTso of M. longifolia essential oil and nanoemulsion were 2.2 and 11.1 days, respectively. In con-
centration of 10.1 pl/l, essential oil did not have durability, but this parameter of nanoemulsion is good
(LTso= 9.04 days). At 9 pl/l of essential oil, the average time for the mortality of 50% eggs was 4.7
days. The LTso of nanoemulsion at this concentration was 17.09 days. At 4.9 pl/I of nanoemulsion, the
LTso was 12.8 days, while essential oil did not have durability. The average diameter of nanoemulsion
particles has been estimated about 10-36 nm by using transmission electron microscope (TEM). By
using laser light scattering (SEMATech), this value was 234 nm. Considering obtained results, using
nanoemulsion form of M. longifolia essential oil increase its fumigant toxicity and durability.
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Fig. 1. Transmission microscope images of nanoemulsion core structure from Mentha longifolia oil
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Fig. 2. Size distribution of nanoemulsion from Mentha longifolia oil
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Table 1. LCso values of oil and its nanoemulsion from Mentha longifolia against different stages of
Callosobruchus maculatus

. Confidence
Compound stage LC50 Chi- a df  SlopetSE  P-value limit 95%
(/L) square —_—
Lower  Upper
Essential ol adult 10.1 1.32 -2.8£0.39 3 2.8+0.37 0.72 8.8 11.7
egg 49 219 28035 3 407050 053 4.4 55
Nanoemulsion adult 16.1 0.76 -2.1+0.34 3 1.8+0.30 0.85 13.06 2111
egg 9.4 0.71 -5.6£0.78 3 5.8+0.78 0.87 8.74 10.10
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Fig. 3. Mortality percentage of different stages of Callosobruchus maculatus exposed to different con-
centrations of Mentha longifolia oil and its nanoemulsion.
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Table 2. LTso values of Mentha longifolia oil against different stages of Callosobruchus maculatus

Concentration LT50 Chi- Confidence limite

- 0,
Compound  stage ) (days)  square a df  slopexSE  p-value 95%

Lower Upper

Essential adult 25 2.21 0.01 0.9+0.19 1  -2.6+0.40 0.91 1.7 2.7

oil egg 9 3.72 0.12 194031 2  -3.4+048 0.93 3.1 4.3

Table 3. LTso values of nanoemulsion from Mentha longifolia oil against different stages of
Callosobruchus maculatus

Compound stage Concentration  LTso Chi- a df Slope+  p-value (|:|Or: Ift'%%rlze
P g (ul/n (day) square SE _——
Lower  Upper
adult 25 11.1 14 3.7t051 4  -3.5+0.51 0.84 10.07 125
Nanoemulsion 10.1 9.04 027  39:059 3  -41x061 096 8.2 9.9
o 9 17.09 14 6.4+1.02 4  -5.2+0.84 0.84 15.9 185
99 0.49 128 076  59:10 3 -53:090 085 119 138
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Fig 4. Durability of Mentha longifolia essential oil and its nanoemulsion on different stages of
Callosobruchus maculatus at LCgo and LCso.
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