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Abstract- Pesticides make up one essential segment of the agro-business complex which is so vital to the future development of 

countries like India. There are various sources to manufacture of pesticides, which may be natural or synthetic in nature. Here the 

"Custard Apple (Annona Squamosa)" seeds acts one of the natural sources of pesticide. The oil is extracted from these seeds by using 

solvents like hexane or methanol and is analyzed for contain of pesticide ingredient on the basis of past data collected then. At present 

commonly used synthetic pesticides are maldison, dimethoate and methylated spirits. They work by leaving its residue on the crop 

surface during harvesting. In the present work, eco-friendly bio-pesticide is extracted from custard apple seeds and its effectiveness is 

evaluated. This natural pesticide can also be produced from other parts of custard apple plant. 
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I. INTRODUCTION 

Pesticides are any substance or mixture of substances, intended for preventing, destroying, or mitigating any pest, or intended 

for use as a plant growth regulator. Pesticides destroy, prevent, or repel pests, such as insects, weeds, and rodents, but may 

cause a range of harmful health effects in humans, including cancer, short and long term injury to the nervous system, lung 

damage, reproductive dysfunction, and possible dysfunction of the endocrine and immune systems. Thus the only safe and best 

alternative is to use natural pesticides. Pesticides are used in developing countries must continue to expand in order to maintain 

agricultural productivity and to permit farmers to reap the benefits of related agricultural investments. Natural pesticides are 

cheap and safer alternative for products as well as humans who always are exposed to pesticides during use. 

Here, we are producing the pesticide by the extraction of custard apple seeds followed by simple distillation, using solvents like 

hexane, methanol, etc. The percentage of oil in the pesticide reveals the effectiveness of pesticide on the insects or weeds. This 

is done by spraying the pesticide containing different amount of oil differently on the sets of insects. The data of different 

percentage of oil is formulated and is expressed by graphs associated.    

Natural pesticides are cheaper, eco-friendly, do not cause pollution, and maintain fertility of soil. 

A. Custard Apple Plant: 

 
Figure1. Custard Apple Plant 

Custard apple (Annona Squamosa) is a tropical branched tree or shrub, indigenous to the Annona rainforest. It grows around 3 

meters to 8 meters in length. The leaves are thin and oblong, while the flowers are greenish-yellow. The conical fruit, with a 

purple knobby skin, is very sweet and eaten fresh or can be used for milkshakes, ice-creams and even sherbets. The fruit is juicy 

and creamy-white and looks like a giant raspberry. The plant is native to both American and India. It is popularly known as 

‘Sitafal’ in India. Custard apple tree does not require much care and will do well if watered regularly, along with enough light 

for it to grow. It grows well in hot dry climates and adjusts in any kind of soil, a job that is a little difficult for other plants in its 

family. If you have sowed the plant’s seeds, it will bear fruits in 2 to 3 years. The fruits are generally conical or round shaped 

and will take around 3 to 4 months to ripen. 
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B. Pesticide: 

Pesticide includes all the materials that are used to prevent, destroy, repel, attack or reduce pest organisms. Thus we can say that 

pesticides are chemicals that are used to kill undesirable organisms. When we say undesirable organisms, we are referring to 

organisms (plants, animals, insects, etc) that are harmful to the growing desired plants. Some of these organisms or pests eat the 

crops, while others spread diseases. Weeds can be considered as a pest for just growing in the wrong places (our yards). The 

point is, if we are using chemical to control these pests, that chemical would be considered as a pesticide. These pesticides can 

be classified into various bases as organic, inorganic, natural, and synthetic. 

II. INSTRUMENTS AND METHODOLOGY 

A. Materials Required: 

• Two-necked flat bottom flask 

• Thermometer 

• Custard Apple seeds 

• Vertical condenser 

• Spray gun 

B. Chemicals Required: 

• N-hexane 

C. Experimental Set-up: 

 
Figure2. Materials Assembled for Extraction of Oil. 

D. Synthesis Method: 

In this extraction method, seed kernels are crushed and grounded to powder. Then this powder is mixed with hexane or 

methanol solvent to extract oil from seed kernels. Extraction solvent is used in the ratio of 15ml/g of seed kernels powder and 

extraction time was 4 hours for each solvent. Temperature is maintained near about 65-70 degree Celsius. After extraction, 

sample is filtered out to remove solid material as residue and filtrate is contained with oil extracted. This filtered sample is lead 

to the simple distillation for two samples. Distillation solvents are distilled out while the oil extracted remains in the distillation 

chamber. Then lastly the oil obtained is then tested. 
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Figure3. Filtration of mixture from the residue. 

 

 
Figure4. Simple Distillation set-up to separate solvent and oil extracted. 

E. Application of Pesticide: 

The oil obtained as in above is tested for its pesticidal properties by standard methods. After testing the various properties of oil, 

it is applied on the pests like white mealy bugs on the healthy and growing plant. Before applying the oil on pests on the plants, 

pre preparation of blank solution is done. The blank solution is prepared by mixing 6 parts of labolene soap with 94 parts of 

water. To this blank solution required percentage of custard apple seed oil is added and sprayed on the pest attacked surface 

with the spray gun. 

In the present work, white mealy bugs with wings on guava tree leave surface is selected for investigation to find the 

effectiveness of bio-pesticide extracted from custard seeds. The surface covering the insect (mealy bugs) is selected and marked 

with the marker. Inside the marked area number of white mealy bugs is counted with the help of needle. Then, the prepared bio-

pesticide is sprayed with the help of spray gun, after a time period (say 1-2 days) the mealy bugs are counted again. If the 

concentration of the pesticide is not enough to eradicate the pest, then it is increased to higher concentration. 

III. RESULTS AND DISCUSSION 
Oil solution of blank 0.0%, 0.3%, 0.5%, 0.75% are prepared by mixing with labolene soap solution and sprayed in one shoot on 

white mealy bugs present on the guava tree leaves surface affected by white mealy bugs. The numbers of white mealy bugs left 

on the leaves surface after spraying the pesticide solution are counted on day basis and are given in Table 1, Table 2, Table 3 

and Table 4 corresponding to the concentration of the pesticide 

. 
Number of days Number of white mealy bugs  

00 32 

01 29 

02 26 

03 24 
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04 23 
Table1.  Pesticidal Test on White mealy bugs (oil 0.0%) 

 
Number of days Number of white mealy bugs 

00 39 

01 25 

02 22 

03 18 

04 17 
Table.2 Pesticidal Test on White mealy bugs (oil 0.3%) 

 
Number of days Number of white mealy bugs 

00 36 

01 28 

02 14 

03 08 

04 04 
Table.3 Pesticidal Test on White mealy bugs (oil 0.5%) 

 

Number of days Number of white mealy bugs 

00 42 

01 05 

02 00 

03 00 

04 00 
Table.4 Pesticidal Test on White mealy bugs (oil 0.75%) 

IV. LIMITATIONS 

The bio-pesticide has a handful of limitations as follows. 

▪ The solvent can’t be recovered completely. 

▪ The extraction requires a particular temperature which when not maintained may not lead to final product. 

V. FUTURE SCOPE 

An agriculturist may find it a very interesting topic to study. In fact bio-pesticide having a greater impact and is more 

advantageous over synthetic pesticide, it creates the hub of ideas to make bio-pesticide from different natural materials which 

contains insecticidal properties. One may account for its production at higher level. 

VI. CONCLUSION 

Following conclusions were made in the present investigation. 

▪ Bio-pesticide extracted from custard apple seed, 0.75% is enough to eradicate the white mealy bugs from the guava 

leaf surface within 2 days. 

▪ This bio-pesticide is eco-friendly and will not cause water or air pollution. 

▪ No problem in spray of any quantity. 

▪ It is biodegradable. 

▪ It does not deplete earthworm and maintain the soil fertility. 

In India with increase in population, environmental pollution is increasing day by day. They come from industry, automobile 

and also due to the synthetic pesticide used in the field for crop protection against the pests. Now-a-days these synthetic 

pesticide residues are found in almost all food ingredients. Hence, it is high time to replace all the synthetic pesticide by bio-

pesticide. Otherwise the day is not far there will be danger to human kind. 
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