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Abstract. Estate commodities and flowering plants are mostly attacked by Planoccocus minor. 

Nowadays, botanical pesticide nanoemulsion technology is developing to be used to control 

insect pests. To evaluate the kemiri sunan seed oil nanoemulsion as insecticide against P.minor 

was the objective of this study. Completely Randomized Design (CRD) with four replication 

was used on the kemiri sunan evaluation test. Each replication consist of seven concentration 

(0,2%; 0,39%; 0,78%; 1,56%; 3,13%; 6%; and water as control). Analysis of variance (ANOVA) 

at α 95% followed by Duncan multiple test at α 5% was carried out. The evaluation result showed 

an increase in the insecticidal effect of kemiri sunan seed oil nanoemulsion against the insect 

species when formulated as a nano-emulsion. The application of kemiri sunan seed oil 

nanoemulsion for five day after treatment was able to cause the mortality of P. minor as much 

as 90%. Within 5 days after treatment, LC50 was 0.09 % and LT50 was 3,7 days. It is implies that 

the kemiri sunan seed oil nanoemulsion when to be sprayed may kill directly to the target pest 

and it is needed around 3,7 days to kill 50% population of pest. The results obtained indicate that 

kemiri sunan seed oil based nanoemulsion formulations can be used as toxicants for the control 

of P. minor. The kemiri sunan seed oil based nanoemulsion can be developed into botanical 

pesticides. Low chemical residues, safe for natural enemies and can be used as component in 

integrated pest management are the advantages of The kemiri sunan seed oil based 

nanoemulsion. 
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1. Introductions 
Planoccocus minor is a pest in various commodities and is found in various flowering plants, found in 

nearly 250 plant species and includes 80 families, of these 250 plants some of them are cash crops such 

as soybean, potato, corn, grape, coffee, and cocoa [1, 2]. The existence of this pest incidence on sesame 

plants is rarely reported, but due to global climate change, the presence of these pests in sesame plants 

began to cause problems with decreasing crop production even in severe incidence causing the death of 

sesame plants. To control these pests, farmers usually use chemical insecticide [3]. But then, the 

utilization of the insecticide has negative effect such as pest resistance, pest resurgence, mortality of 

natural enemies, mortality of beneficial insect, and environmental damage [4]. Recently, the most 

developed technology in pest control is environmentally friendly pest control. One of the 

environmentally friendly pest control technologies is using botanical pesticides [5]. There are several 

conditions to be able to develop botanical pesticides, such as the plant material is not difficult to found, 
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supply in large quantities is not constrained, safe for natural enemies, safe for pollinator, not toxic to 

humans, safe for the environment, and effective to control insect pest. Low risk of resistant and resurgent 

pests, safe to beneficial insect (pollinator, predator, and parasitoid), no phytotoxic effect on plant, does 

not cause environmental damage, and does not cause acute poisoning in humans are the advantages of 

utilization of botanical pesticide [6,7]. 

Nowadays, nanoemulsion technology is developed in some country especially in Indonesia. This 

technology began to develop because it uses a metastable system, and to support its use will depend 

heavily on synthesis or preparation methods [8]. Recently, the "top-down" process has started to develop 

a lot and is used in several developed and developing countries. This "top-down" process is a new low-

energy emulsification method that relies more on phase behavior and properties to promote ultra-small 

droplet formation with constant strong stirring (Ostertag et al., 2012). In Indonesia, the used of low cost 

technology is easier to adapt in farmer because of the lack of funds of farmer in Indonesia. 

Information about the evaluation of kemiri sunan seed oil nanoemulsion as insecticide against 

P.minor has not been widely studied and has not been widely used in several countries. Consequently, 

it is necessary to conduct research related to evaluation of kemiri sunan seed oil nanoemulsion as an 

insecticide against P.minor. From this research, it is expected to open up new research related to 

nanoemulsion and finally obtained a simple technology that can be applied by farmers to control P.minor 

larvae which are low cost and have a low negative environmental impact. The aims of this research were 

to evaluate the kemiri sunan seed oil nanoemulsion as insecticide against P.minor. 

2. Materials and Methods  

2.1. Experimental and test Insect                                                                                                                        .. 

The evaluation of kemiri sunan seed oil nanoemulsion was carried out at the Laboratory of Pest and 

Disease of Indonesian Sweetener and Fiber Crops Research Institute from April to November 2018. For 

stock culture of the pest, P. minor were obtained and collected from sesame plantations at the 

Karangploso Experiment Station, Malang, East Java. After collected the pest from the field, rearing 

pests is conducted in greenhouses and uses sesame plant as food sources for P. minor.  For bioassay in 

this research were used the second instar of F2 generation.  

2.2. Kemiri sunan seed oil nanoemulsion extraction 

The kemiri sunan (Reutealis trisperma Blanco) seeds were collected from Purwodadi Botanical Garden, 

East Java, Indonesia; and the alkil gliserol ftalat was from Dow AgroSciences.  Two kilograms of kemiri 

sunan seeds were dried to obtain a moisture content of approximately 15%. This material was put into 

manual oil press machine and pressed. From this machine we obtain the oils and it was used for 

nanoemulsion extraction. Distilled water and aqueous filtrate were part of the continuous phase of oil in 

water nanoemulsion. The formulation keeps the active component (90% kemiri sunan oil) constant. The 

clear microemulsions obtained by adding alkyl glycerol phthalate to the aqueous filtrate of kemiri sunan 

seed oil. 750 rpm was carried out for stirring this microemulsion. The nanoemulsion in the form of a 

stable and smooth dispersion of oil particles obtained by stirring for 60 minutes [9]. This kemiri sunan 

seed oil nanoemulsion that used in toxicity test against P. minor.  

 

2.3. The evaluation of kemiri sunan seed oil nanoemulsion as insecticide against P.minor 

In order to evaluation of kemiri sunan seed oil nanoemulsion as insecticide against P.minor, a test was 

carried out with Completely Randomized Design (CRD) with four replication. Each of replication used 

seven concentration (0,2%; 0,39%; 0,78%; 1,56%; 3,13%; 6%; and water as control). On this test we 

used kemiri sunan seed oil nanoemulsion. Twenty five second instar larvae used for each of 

concentration. The sesame leaves was replaced with new one daily. The evaluation was determined by 

direct contact application. The evaluation of kemiri sunan seed oil nanoemulsion as insecticide against 

pest used parameters observed for five consecutive days the percentage of pests that died from the effects 

of this botanical pesticides. 
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2.4. Data analysis 

The mortality data were analyzed by Anova and if the results were significantly different (α 5%), 

continued with Duncan Multiple Range Test.  Estimation of lethal concentration (LC25, LC50, LC75) and 

lethal time (LT25, LT50, LT75) were analysed by probit analysis and the associated 95% confidence 

interval. This probit analysis were used Software of POLO Plus [10, 11].  

 

3. Result and Discussions 

The evaluation of kemiri sunan seed oil nanoemulsion as insecticide against P.minor  was studied by 

preparing nanoemulsion with different concentrations and determining the LC25, LC50, LC75 , LT25, LT50, 

LT75 of the samples. The evaluation test was conducted with concentrations of 0,2%; 0,39%; 0,78%; 

1,56%; 3,13%; 6%; and water as control (Table 1). The mortality rates for P. minor that were treated 

with various concentrations of kemiri sunan seed oil nanoemulsion after five days of exposure are shown 

in Figs. 1 and Table 1. From the average percentage mortality from definitive test obtained, it was 

evident that kemiri sunan seed oil nanoemulsion have insecticide effect to P. minor larvae (Figure 1). 

The mortality of P. minor was significantly (p<0.05)  affected by concentration and exposure interval 

(Table 1). On five days after treatment, 90% of P. minor mortality are the highest mortality after 

application of the kemiri sunan seed oil nanoemulsion. the mortality rate of P.minor was increasing on 

the second day of treatment and after the fourth day after treatment the mortality rates reach above 80% 

These data showed that kemiri sunan seed oil nanoemulsion reacted slowly in destroying pest but was 

able to cause the death of the pest with the percentage of above 80%. A variation in the mortality rate  

of P. minor  at each applied level of kemiri sunan seed oil nanoemulsion concentration was show on 

Table 1. At five days after the treatment showed that the increased of concentration of kemiri sunan seed 

oil nanoemulsion  linear  with increased mortality of P. minor. This phenomenon possibly because the 

chances of the amoint of toxins exposed to the pest would be greater so that more pest would be death. 

  

Table 1. Effect of kemiri sunan seed oil nanoemulsion on P. minor mortality at five days after treatment 

Concentration 

rate of kemiri 

sunan seed oil 

nanoemulsion 

(%) 

Percentage of mortality P. minor after treatment by kemiri sunan seed oil 

nanoemulsion (%) 

days after treatment (days)* 

one day two day three day four day five day 

0% 0 a 0 a 0 a 0 a 0 a 

0,20% 0 a 11 a 22 b 57 b 59 b 

0,39% 0 a 17 a 23 c 68 c 68 b 

0,78% 5 a 19 a 30 d 72 d 73 c 

1,56% 6 a 22 a 43 e 75 d 76 c 

3,13% 6 a 34 a 52 f 80 e 84 d 

6,00% 8 a 39 a 55 f 88 e 90 d 

* the same letter notation in one column shows not significantly different by DMRT (α = 5%). 

 

LC50 and LT50 value is used as one of the insecticidal activity criteria to the kemiri sunan seed oil 

nanoemulsion. The lower the LC50 and LT50 value the more poisonous of an insecticide. Within 5 days 

after treatment, LC50 was 0.09 % and LT50 was 3,7 days (Table 2 and 3). It is defines that mortality of  

the target pest pests may occur if sprayed with the kemiri sunan seed oil nanoemulsion and it is needed 

around 3,7 days to kill 50% population of pest. 

The insecticide activity of the kemiri sunan seed oil nanoemulsion was congruent with the results of 

several other researches which stated that the use of botanical pesticide oil nanoemulsion could be used 

as an insecticide for pest control. On one day after treatment, nanoemulsion eucalyptus oil formulation 

in the form of karanja and jatropha aqueous filtrate with concentrations of 300 and 1500 ppm was able 

to cause 88-100% mortality in T. castaneum imago [12] In another study, it was stated that the use of 
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neem oil nanoemulsion formulation with 1% azadirachtin content worked effectively causing the death 

of S. oryzae and T. castaneum imago with a mortality range of 85-100% and 74-100% respectively [13]. 

Whereas in the  essential oil nanoemulsion formulation from three local plants of Ageratum conyzoides, 

Achillea fragrantissima and Tagetes minuta the mortality rate was 88.3-95.3% for T. castaneum imago 

on ten days after treatment [14]. Nanoemulsions of plant essential oils gave 82,6-99% mortality rates 

against Aphid species [15]. From the literature shows that nanoemulsion has advantages that can increase 

the toxicity and effectiveness of botanical pesticides. Nanoemulsi has the ability to optimize the delivery 

of compounds that are not soluble in water or active ingredients [16]. The small size of the droplets 

allows them to deposit or spray uniformly on target areas [17]. Few reports are available on the 

insecticidal activity of kemiri sunan seed oil nanoemulsion with fast and high mortality against P. minor. 

This study showed an increase in the insecticidal effect of kemiri sunan seed oil nanoemulsion against 

the insect species when formulated as a nano-emulsion. The results obtained indicate that kemiri sunan 

seed oil based nanoemulsion formulations can be used as insecticide for the control of P. minor. The 

kemiri sunan seed oil based nanoemulsion can be recommended for simple pest control technology in 

integrated pest management tactics.   

 

 Table 2. Estimation of lethal concentration (LC) of kemiri sunan seed oil nanoemulsion against 

P.minor  at five days after treatment 

Lethal concentration (LC) 

LC25    

(CI 95%) (%) 

LC50            

  (CI 95%) (%) 

LC75                         

  (CI 95%) (%) 

0.01 

(0.008 – 0.024) 

0.09 

(0.03 – 0.16) 

0.97 

(0.69 – 1.39) 

 

Table 3. Estimation of lethal time (LT) of kemiri sunan seed oil nanoemulsion against P.minor  at five 

days after treatment 

Lethal time (LT) 

LT25    

(CI 95%) (%) 

LT50            

  (CI 95%) (%) 

LT75                         

  (CI 95%) (%) 

2,3 

(1,6-2,8) 

3,7 

(3,0-4,8) 

5,9 

(4,6-10,1) 

 

4. Conclusions 

The nanoemulsion formulation was able to increase the effect of kemiri sunan seed oil nanoemulsion 

as insecticide against Planococcus minor. The application of kemiri sunan seed oil nanoemulsion for 

five day after treatment was able to cause the mortality of P. minor as much as 90%. LC50 and LT50 

value is used as one of the insecticidal activity criteria to the kemiri sunan seed oil nanoemulsion. The 

lower the LC50 and LT50 value the more poisonous of an insecticide. Within five days after treatment, 

LC50 was 0.09 % and LT50 was 3,7 days. It is implies that the kemiri sunan seed oil nanoemulsion when 

to be sprayed may kill directly to the target pest and it is needed around 3,7 days to kill 50% population 

of pest. From the results of this study indicate that kemiri sunan seed oil based nanoemulsion 

formulations can be used as insecticide for the control of P. minor. The kemiri sunan seed oil 

nanoemulsion can be recommended for simple pest control technology in integrated pest management 

tactics.   

References 

[1] Y. Ben-Dov, ”A systematic catalogue of the mealybugs of the world (Insecta: Homoptera: 

Coccoidea: Pseudococcidae and Putoidae),” Intercept Limited, Andover, United Kingdom, 

1994. 



The 1st Workshop on Environmental Science, Society, and Technology

Journal of Physics: Conference Series 1363 (2019) 012006

IOP Publishing

doi:10.1088/1742-6596/1363/1/012006

5

 

 

 

 

 

 

 

[2] R.C., Venette, and E.E. Davis, ”Mini risk assessment, passionvine mealybug: Planococcus 

minor (Maskell) (Hemiptera: Pseudococcidae),” National Cooperative Agricultural Pest 

Survey (CAPS) Target Pests CAPS PRA: Planococcus minor, Raleigh, NC, 2004. 

[3] Chaturvedi, ”Status insecticide resistance in the cotton bollworm Helicoverpa armigera 

(Hubner).” Journal of Central European Agriculture, 2007. 

[4] G.S. Dhaliwal, Opender, and K. Arora, ”Integrated Pest Management Restrospect and 

Prospect,” In: O. Koul, G,S, Dhaliwal, and G.W, Cuperus. ”Integrated Pest Management 

Potentials Constraints and Challenges,” CAB International,  London, UK, 2004. 

[5] A. Horowitz, and I. Isaac, ”Advanced Technologies for Managing Insect Pest An Overview” 

In: I. Ishaaya, S. Reddy, A.R. Horowitz, ”Advanced Technologies For Managing Insect 

Pest” Spingerlink Publishing London, 2012. 

[6] M.B. Isman, ”Perspective botanical insecticides for richer for poorer, ” Pest Manag Sci vol. 

64, pp. 8–11, 2008. 

[7] R. Pavela, ”Limitation of Plant Biopesticides” In D. Singh, ”Advances in Plant Biopesticides,” 

Springer Publishing, India, 2014.  

[8] J. M. Gutiérrez, C. González, A. Maestro, I. Solè, C. M. Pey, and J. Nolla, “Nano-emulsions: 

New applications and optimization of their preparation,” Curr. Opin. Colloid Interface Sci., 

vol. 13, no. 4, pp. 245–251, 2008. 

[9] F. Ostertag, J. Weiss, and D. J. McClements, “Low-energy formation of edible nanoemulsions: 

Factors influencing droplet size produced by emulsion phase inversion,” J. Colloid 

Interface Sci., vol. 388, no. 1, pp. 95–102, 2012. 

[10] H. Prabowo,  E. Martono, and Witjaksono, “Activity of liquid smoke of tobacco stem waste as 

an insecticide on S. litura larvae,“ Jurnal Perlindungan Tanaman Indonesia, 20(2016): 22–

27, 2016. 

[11] K.R. Kranthi, “Conventional Bioassays,“  p.8-10. In  C.D. Mayee (eds). “Insecticide 

Resistance-Monitoring, Mechanism, and Management Manual“, Central Institute for 

Cotton Research. New Delhi, 2005. 

[12] M. Choupanian, D. Omar, M. Basri, and N. Asib, “Preparation and characterization of neem 

oil nanoemulsion formulations against &lt;i&gt;Sitophilus oryzae&lt;/i&gt; and 

&lt;i&gt;Tribolium castaneum&lt;/i&gt; adults,” J. Pestic. Sci., vol. 42, no. 4, pp. 158–165, 

2017. 

[13] M. Pant, S. Dubey, P. K. Patanjali, S. N. Naik, and S. Sharma, “Insecticidal activity of 

eucalyptus oil nanoemulsion with karanja and jatropha aqueous filtrates,” Int. Biodeterior. 

Biodegrad., vol. 91, pp. 119–127, 2014. 

[14] G. E. Nenaah, S. I. A. Ibrahim, and B. A. Al-assiuty, “Chemical composition , insecticidal 

activity and persistence of three Asteraceae essential oils and their nanoemulsions against 

Callosobruchus maculatus ( F .),” J. Stored Prod. Res., vol. 61, pp. 9–16, 2015. 

[15] M. J. Pascual-Villalobos, M. Cantó-Tejero, R. Vallejo, P. Guirao, S. Rodríguez-Rojo, and M. 

J. Cocero, “Use of nanoemulsions of plant essential oils as aphid repellents,” Ind. Crops 

Prod., vol. 110, no. May, pp. 45–57, 2017. 

[16] L. Wang, X. Li, G. Zhang, J. Dong, and J. Eastoe, “Oil-in-water nanoemulsions for pesticide 

formulations,” J. Colloid Interface Sci., vol. 314, no. 1, pp. 230–235, 2007. 

[17] S. Solans, J. Esquena, A. Forigianini, N. Uson, D. Morales, P. Izquierds, N. Azemar, and M.J. 

Garcla-Celma, “Absorption and aggregation of surfactants in solution,“ In: KL. Mittal, OS. 

Dinesh, (Eds.), “Nano-emulsion: Formation Properties and Applications“ Marcel Dekker, 

New York, pp. 525-554, 2003 

 


