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Extraction and Characterization of Oil and Cake from Neem Seed 
Kernels Collected from Hamelmalo Region

The most researched tree, Neem (Azadirachta indicaA. Juss) 
is found to African countries including Eritrea(locally named as 
Miim).It has an important in the global context because neem 
seed, leaves, bark etc. are considered as biological pesticides 
against insect pests, nematodal infestations and diseases 
caused by fungi, bacteria and storage pests in the agricultural 
crops without showing any harmful effects. In Eritrea, the usages 
of neem products are meager; hence this project projects the in-
troduction of neem oil and cake as ecofriendly pesticide. Seeds 
of neem collected, de-husked and attained the kernels for the 
extraction of oil and cakes by cold press extraction method with 
the help of a devise that was made locally. About 5kg of neem 
kernels can be used once in this screwed devise which can be 
streamed 15% of oil and 4.25kg cake within 20-30 minutes. The 
physical and chemical properties such as specific gravity, viscos-
ity, free fatty acid content, iodine value and saponification values 
were determined as per the standard procedure to authenticate 
the pesticidal properties of neem oil. The organic acid contents 
of neem oil were also analyzed to verify their bioactive proper-
ties. 
Keywords:Neem Cake; Neem Oil, Physico-Chemical Properties; 
Botanical pesticide; Fertilizer
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INTRODUCTION 

Neem (AzadirachtaindicaA. Juss)is an 

evergreen tree, grown and cultivated in various 

parts of the Indian subcontinent and has been 

introduced to many other areas inthe tropics. 

Neem tree is the most researched tree in the 

world (Thakkar,1997) and it has also been found 

to thrive in the semitropics, arid and semi-arid 

climates in some African countriesincluding 

Eritrea where it is known locally as Miim.The 

neem tree has been known as the wonder tree 

for centuries and it has become important in the 

global context today because it fights against 

insect pests and diseases in the crop without any 

harmful effects on the environments are some of 

the major concerns of neem usage. Neem 

extracts have been reported to control insect 

pests(Ascher, 1993, Schmuttterer and Ascher, 

1995)bacterial diseases in plants (Abbasi et al, 

2003), nematodal plant infections (Muller and 

Gooch, 1982, Akhtar and Mahmood, 1995) 

fungal diseases (Vir and Sharma, 1985, 

Amadioha, 2000 and Dubay et al., 2009) and 

recent reports revealed that neem extracts has a 

potential agricultural fertilizer. Most of the plant 

partssuch as fruits, seeds, leaves, bark and 

roots containcompounds with proven antiseptic, 

antiviral,antipyretic, anti-inflammatory, antiulcer 

andantifungal uses.The importance of the neem 

tree has been recognized by the US National 

Academy of Sciences, which published a report 

in 1992 entitled ‘Neem – a tree for solving global 

problems’. There are more than 135 compounds 

have been isolated from different parts of neem 

and several reviews have also been published 

on the chemistry and structural diversity of these 

compounds (Mitra et al., 1963; Warthen, 1979; 

Taylor, 1984; Koul et al., 1990; Champagne, et 

al., 1992; Govindachari, 1992; Chatterjee and 

Pakrashi, 1994; Kraus, 1995 and  Devakumar 

and SukhDev, 1996).  

Neem – Biology and Taxonomy: 

Neem is a large tree growing about 25 m in 

height with semi-straight to straight trunk, 3 m 

ingirth and spreading branches forming a broad 

crown (Fig.1). A neem tree normally starts 

fruiting after3-5 years and in about 10 years it 

becomes fullyproductive. As per the 

investigation done by Kumar and Gupta(2002), 

from the tenth year onwards it canproduce up to 

50kg of fruits annually. The tree has adaptability 

to a wide range ofclimatic, topographic, edaphic 

factors and lives up to 200 years. It thriveswell in 

dry, stony shallow soils and even on soilshaving 

hard calcareous or clay pan, at a shallowdepth. 

Neem tree requires little water and plenty 

ofsunlight and it grows naturally in areaswhere 

the rainfall is in the range of 450 to 1200 

mm.However, it has been introduced 

successfully evenin areas where the rainfall is as 

low as 150 to 250 mm. Neem grows on altitudes 

up to 1500 m (Chari, 1996,Jattan, et al., 1995 

and Tewari, 1992). It can grow well in wide 

temperature range of 0oC to49oC.  The pH range 

for the growth of neem tree lies inbetween 4 to 

10. It grows on almost all types of soilincluding 

clayey, saline and alkaline soil, but doeswell on 

black cotton soils and deep well drained soilwith 

good sub-soil water. Neem trees have theability 

to neutralize acidic soils by a unique propertyof 

calcium mining (Hegde, 1995). 

Indian neem (AzadirachtaindicaA. Juss) is a 

member of the Mahogany family and its 

taxonomic position as per the classification of by 

De Jussieu in 1830- 

Order   : Rutales 

Suborder  : Rutinae 

Family  : Meliaceae 

(mahogany family) 

Subfamily  : Melioideae 

Tribe   : Melieae 

Genus   : Azadirachta 

Species  : indica 

Role of Neem in Agriculture 

According to McEwen, (1978), approximately 

one third of world’s agricultural foodstuffs get 

destroyed by more than 20,000 species offield 

and storage pests.To prevent this loss,varieties 

of synthetic pesticides are applied in large 

amounts,out of which only 0.1% reaches the 
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target pests whereas more than 99% 

contaminates the ecosystem.Inaddition to this 

synthetic pesticide usage has resulted 

indevelopment of resistant pests. 

Biodegradable, nontoxic,eco-friendly,cost-

effective and botanical‘soft-pesticides’ are 

neededin present day’sagriculture as an 

alternative to hazardous pesticides (Sateesh, 

1998). Neem tops thelist of 2,400 plant species 

that are reported to have pesticidal properties 

and is regarded as the mostreliable source of 

eco-friendly bio-pesticidal property.The 

insecticides fromneem are non-phytotoxic with 

good shelf life andeffective against a wide range 

of insects and pests.Neem is also used as a bio-

control agent to control many plant diseases 

(Kak, 2000).Neem products are effective against 

more than350 species of arthropods, 12 species 

ofnematodes, 15 species of fungi, three viruses, 

twospecies of snails and one crustacean 

species (Jacobson, 1986; Saxena et al., 1989; 

Jacobson, 1991; Anonymous., 1992; Nigam et 

al., 1994; Singh and Raheja, 1996 and Mehta, 

1997). 

Neem as a Biopesticides 

For enhancing the safe management of insect 

pest and diseases in many agro-ecosystems 

conservation of natural enemies is an important 

approach (Barbosa 1998; Landis et al. 2000). 

Such type of conservation can be achieved 

through the use of selective chemicals that have 

minimum non-target effects on natural enemies. 

Research has been going on since last few 

decades in developing reduced risk insecticides 

that act on specific biochemical sites present in 

certain insect pest groups. Neem is a natural 

source of insecticides, pesticides and works as 

agrochemicals (Brahmachari, 2004). 

Azadirachtin has been considered reduced-risk 

compounds (Isman 2006 andGentz et al. 2010) 

and is recommended primarily for the 

management of lepidopteran pests. It is known 

to act as a growth regulator, feeding behavior 

and cellular growth inhibitor (Hanning et al. 2009 

and Isman 2006). The efficacy of azadirachtin 

has been tested for various crop pests 

(Schmutterer 1985; Lynn et al. 2012,  Pavela et 

al. 2013 and Tomé et al. 2013) as well as for 

some natural enemies (Raguraman et al. 2004; 

Cordeiro et al. 2010 and Celestino et al. 2014) 

showing to be relatively safer than most of the 

conventional synthetic insecticides. Results of 

Lessando et al., 2015 showed that azadirachtin 

is acutely safe for both predators, adults of 

Amphiareus constrictus(Stal) and Blaptostethu 

spallescensPoppius (Heteroptera: 

Anthocoridae). These two hemipteran predators, 

A. constrictusand B. pallescenshave been 

observed relatively often feeding on T. 

absolutain the field (Miranda et al. 1998; Bacci 

2006). These predators have shown to be 

efficient in functional response studies at preying 

on Tuta absoluta eggs, and are promising 

biological control agents. 

Neem baseds eed treatment for management of 

root-rot complex in cluster been caused by 

Rhizoctonia solani and Fusarium solani was 

resulted in higher seed germination and higher 

mean dry biomass than in untreated control 

using neem seed extract,neem oil, azadirachtin 

and achook. It was proved that the neem extract 

can be used againstphytopathogenic fungi as a 

means of biological control (Jatav and Mathur, 

2005).Neem leaves couldbe used as a source 

for the preparation ofvermicompost having both 

fertilizer and pesticidalpotential (Gajalakshmi 

and Abbasi, 2004).On the other hand,neem oil 

and cake are a cheap anduseful fertilizer and 

alsoaffordable to the farmers. Though the plant 

debris are having potential sources of organic 

manure (Brahmachari, 2004 and Anonymous, 

1993)when neem cake-coated urea has used it 

increases nitrogen assimilation compared to 

untreated urea (Anonymous, 2006). 

The usage of neem extracts as botanical 

pesticices 

 are not focused in Eritrea. Since neem products 

have plethora of uses in plant pathological and 

entomological fields of agriculture, it is therefore, 

needed to produce neem oil and cakes to control 

various pests and diseases. The general aim of 

this study was to prepare and introduce the 
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neem oil and cake and make use of them as a 

biological pesticide.And also it is envisioned to 

introduce it to the farmers by elaborating the 

physico-chemical properties of neem products 

as an eco-friendly fertilizer. 

MATERIALS AND METHODS 

Site Location: Hamelmalo Agricultural College 

(HAC) is located northeast of Keren along the 

road that connects Keren with Afaebet. The 

geographical location of the seed collecting area 

is (15° 54.16’’N and 38°27’’E) at an altitude of 

1286 m above the sea level. It has semi-arid 

climate with an annual mean rainfall of 436mm 

and temperature of 7°C in winter and 42°C in 

summer. 

Seed Collection:Neem seed used for the study 

was obtained from various regions of 

ZobaAnseba of Eritrea and Hamelmalo 

Agricultural College campus during summer 

(Qewi) season.Seeds were washed to remove 

dirt and impurities and were spread in the sun 

light on the floor for removing moisture (Fig.1).  

 

 

Fig. 1. Neem tree (A) in Hamelmalo agricutlrual college campus; collecting the seed (B) and 

seed with debris (C) 

 

PRODUCTION AND RESULTS 

Preparation of Neem Seed Kernel Extract 

(NSKE): The collected dried seed brought to the 

laboratory and seed were cleaned and de-

husked manually. They were weighed in 

analytical balance andsieve was used for 

separate debris from seed (Fig.2).  

Process of Extraction 

There are several methods to obtain neem oil 

from the seeds like mechanical pressing, 

supercritical fluid extraction, and solvent 

extraction. The cold press extraction method, as 

per NIIR Board, 2004, allows the separation of 

components of the seed contents, eliminating 

the endocarp, direct extraction of a rich 

azadirachtin extract and increase the 

concentration of need seed kernels. Extraction 

of essential neem oil from neem seed was 

carried by mechanicallycooled pressed method 

in the campus of HAC. The active ingredient 

Cold Pressed Neem Oil is obtained directly from 

seeds with the help of mechanized device which 

was designed and manufactured locally (Fig. 3). 

Neem seeds de-husked then kernels are 

removed and crushed by a grindermanually.  

About 5kg of steamed kernels were placed into 

A C B 
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a thimble and screwed press was used to 

squeeze the kernels under 90 to 140 psi 

pressure until the oil is surged out. Fifteen 

percent of oil from the kernels was surged out 

and 4.25 kg compressed cake was retained by 

this mechanical extraction within 20 to 30 

minutes. This Mechanically Pressed Neem Oil 

collected in a sterilized glass bottles then stored 

in a container for further use. Later,in order to 

obtain pure neem oil, filtration was done to 

remove the various unwanted particles left in the 

extracted oil (Fig. 4). 

 

 

Fig. 2. Seed collecting(A) in bags (B), dried up (C);cleaning (D) and de-huskedkernels and 

roughase(E) 

 

 

Fig. 3.Schematic diagram of devise used for neem oil extraction 

 

Neem oil is generally light to dark brown in color 

and it has abitter taste with an offensive odor 

similar to the combinedodors of garlic and 

peanut.It comprises mainly oftriglycerides 

(esters formed from a molecule of glycerol 

andthree molecules of fatty acids), and is very 

rich inazadirachtin- the key component acting as 

insect repellent,anti-feedant, anti-fungal and 

anti-viral. 

Determination of Physical and Chemical 

Properties of Neem Oil:  

Analysis of physico-chemical parameters of the 

NSKE was done in Analytical Chemistry 

Laboratory, Department of Chemistry, Nairobi 

(Analysis of Neem Oil sample No. 

UoN/CHEM/AN/1050A/07/2018).As per the 

procedure of Evbuomwan et al., (2015),the 

C 

This metal drum has 

the capacity of 90-140 

psi pressure inside 

The thimble capacity 

of seed in the devise 

is upto 5 kilo gram 
 

About 15% of 

neem oil can be 

flowed from the 

metal drum 

With the help of two 

people this screwed 

handle can be rotated  

D 
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parameters determined were specific gravity, 

viscosity, free fatty acid content,iodine value and 

saponification values(Table 1).  

1. Specific Gravity: Specific gravity of the 

sample is directly proportional to unsaturation 

and inversely to molecular weight. First, the 

empty cylinder was weighed, which was further 

filled with the sample and measured again.The 

specific gravity of individual oil extracts were 

calculated using the formula below: 

Specific gravity= W1-W2/W3-W2 

where: W1 = Mass of specific gravity 

bottle + Oil extract 

W2 = Mass of empty specific 

gravity bottle 

W3 = Mass of specific gravity 

bottle + Water 

The obtained Hamelmalo Neem Oil Sample 

(HN)mean value 0.88g/ml is less than the 

specific gravity of standard properties (0.908-

0.934) of Neem oil researched by Okonkwo et 

al., 2013. 

 

 

Fig. 4. Locally Made Devise (A);  Extracted Neem Oil (B) and Neem Cake (C). 

 

2. Viscosity: Viscosity of oil was measured 

using Ostwald’s viscometer in which the sample 

was allowed to flow from the etched mark X–Y 

through the capillary of the viscometer. Viscosity 

was calculated as follows: 

n1/n2 = 

d1t1/d2t2 

where: d1 is the density of oil, d2 the density 

of water, t1 the time of flow for oil, t2 the time 

of flow for water; n1the viscosity of oil and n2 

the viscosity of water. 

 

3. Free Fatty Acid Content: Twenty five ml of 

methanol was added to 1.5 g of each oil sample 

contained in the flask; the mixture was brought 

to boil in a water bath and then cooled. Two 

drops of phenolphthalein was added to the 

solution. 0.1M NaOH was used to titrate the 

mixture with shaking for proper mixing. 

% Free Fatty Acid 

Content=V×0.0282×100/weight of sample 

4. Iodine value: It indicates the degree of 

unsaturation of the oil. One gram of the sample 

was added in a stoppered bottle and 25 mL of 

Wij’s solution was added to it. It was mixed 

properly and allowed to stand for 1 h. A blank 

was prepared with chloroform. 50 mL distilled 

water was then used to rinse the stopper and 

neck of the flask. 10mls of KI solution was added 

to it. Then it was titrated with standard sodium 

thiosulphate (y) till it turned pale yellow. After 

that few drops of starch solution was added and 

titrated till blue colour disappears. The steps 

were repeated with a blank which did not contain 

any fat sample (x).The Iodine value was 

calculated using by the following formula: 

Iodine value= TD x 1.269/M 

A B C 
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where: TD (Titre Difference) = Titre value 

blank - S= Titre value with sample  

M= Mass of sample (g) 

Iodine value is shown in the mean value of HN 

samples is in agreement with Kovo, 

2008,Workneh, 2011and Anonymous, 2012.  

5. Saponification Value: Saponification value 

indicates the presence of normal triglycerides, 

which can be used for production of liquid soap 

and shampoo. For determining saponification 

value, 1g of oil sample was taken in different 

conical flasks and 3 ml of fat solvent was added 

to each flask. Ethanol potash (25ml) was added 

and refluxed for 30 min with frequent shaking. 

After cooling, two drops of phenolphthalein 

indicator was added to each flask and titrated 

with 0.5 M HCl(x) with vigorous shaking without 

delay to get the end point. The step was 

repeated for a blank which did not contain oil 

sample (y).  

Saponification value = 

28.05×Titre value (x−y)/weight of sample 

(g) 

The HN samples saponification values are within 

the range of standard properties of 

saponification values of neem oil are 175-205mg 

KOH/g (Kovo, 2008; Workneh, 2011and 

Anonymous, 2012).  

  

Table 1.Physico-Chemical Properties ofHamelmalo Neem oil Samples 

Physico-Chemical Parameters Hamelmalo Neem oil Sample (HNs)* 

HNs1 HNs2 HNs3 Range Mean 

Density (g/ml) 0.91 0.87 0.88 0.87 – 0.91 0.88 

Viscosity (cST) 50.10 48.85 49.22 48.85 – 50.10 49.39 

Free fatty acid content (%) 2.88 2.75 3.10 2.75 – 3.10 2.91 

Iodine value 81.35 82.02 81.75 81.35 – 82.02 81.71 

Saponification value 188.77 187.87 189.03 187.87 – 189.03 188.56 

*All the tests were done in triplicate. 

 

Analysis of Organic Acid Contents of the NSKE 

was done in Analytical Chemistry Laboratory, 

Department of Chemistry, Nairobi (Analysis of 

Neem Oil sample No. 

UoN/CHEM/AN/1050A/07/2018).The analysis 

was done once due to the small amount of the 

sample, hence the Mean±SD was not applicable 

(Table 2).  

The average composition of fatty acids of 

Palmitic acid, C16H32O2 (15.00%), Linolenic acid 

C18H32O2 (0.25%), Oleic acid C18H34O2 

(40.55%), and Stearic acid C18H36O2 (17.55%) 

were more or less within the range of 

composition of standards which was mentioned 

by Anya et al., 2012. 

Results obtained from the Physical and 

Chemical Properties of Neem Oilanalysis 

indicated that the neem oil can be used as a 

pesticide and fertilizer in the fields of agricultural 

crops due to the presence of Azadirachtin, 

steroids, fatty acids and so on. It is imperative to 

say that Azadirachtin is the most common 

terpenoid in Cold Pressed Neem Oil and the 

most thoroughly characterized, is a federally 

registered active ingredient pesticide.  

Application in the Field: 

Neem oil can be used for controllingmicrobes, 

stored grain and foliar pests and neem cake 

used as a fertilizer in agricultural fields. Cold 

Pressed Neem Oil and cakes are widely used as 

an insecticide, nematicide, fungicide, and as a 

fertilizer. Neem Oil will not cause adverse effects 

to mammals, and invertebrates, other non-target 

insects, or plants.Thirty milliliters of Neem oil are 

added to the emulsifier and stirred well to ensure 

that the oil and water can mix well. Then, one 
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liter of water is added and stirred thoroughly. 

Knapsack sprayer is used for spraying onto the 

crop (Fig. 5).  

The Neem oil used against stored grain pests 

should be 1% by weight of the grain. If the grain 

is used for seed purposes2% can be used.This 

application is for the use of outdoor and in 

greenhouse agricultural food and ornamental 

crops, and as a pest repellent and growth 

regulator.Neem oil can also be used as insect 

growth regulator, feeding deterrent, oviposition 

deterrent, sexual communication are disrupted, 

antimicrobial, nematicides and as a fertilizer in 

the soil management. Although Neem extracts 

have shown many bioactive properties such 

asantibacterial, antimalarial, antifungal, 

antifeedant, they usually have been used as 

pesticides (Rajendran,2012). These bioactive 

properties have been found in almost every part 

of the tree, especially seeds(Kausik et al., 2002). 

 

Table 2. Analysis of Organic Acid Contents of the Neem Oil Samples 

Organic Acid Contents of the labeled Hamelmalo 

Neem Oil (HN) Samples 

Organic Acid % Composition 

HN sample - OG1 Palmitic acid  15.00 

HN sample - OG2 Palmitoleic acid  0.10 

HN sample - OG3 Stearic acid  17.55 

HN sample - OG4 Oleic acid  40.55 

HN sample - OG5 Linoleic acid  17.20 

HN sample - OG6 Arachidic acid  0.51 

HN sample - OG7 Linolenic acid  0.25 

HN sample - OG8 Gadoleic acid  ND 

HN sample - OG9 Behenic acid  ND 

ND = Not Detected/below detectable limit of the Lab equipment used  

 

 

Fig. 5. Emulsified Neem Oil adding with water(A) and Knapsack sprayer is used for spraying 

(B) 

 

CONCLUSION 

This project work was intended to investigate the 

extract of neem oil from the seed kernels of 

neem available in Eritrea. Through there are 

different methods for essential oil extraction from 

neem seed mechanically pressed method is 

easier and affordable. In the present study, cold 

pressed extraction method was selected. And 15 

A B 
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% oil has been extracted from neem seed kernel 

and remaining were cake which can be uses as 

nematicides. 

APPLICATION OF RESEARCH 

This experimental research gave simple 

procedure of extraction of neem oil and 

preparation of cake from need seed kernels by 

cooled pressed method in the premises of 

Hamelmalo Agricultural College, Keren and it 

was also determined the physic-chemical 

properties of neem oil. These products can be 

used as a pesticide by applying on the various 

crops to save the environment from hazardous 

chemicals and is also used as fertilizer. So, it is, 

therefore, this work might be, further, useful for 

the investigators to improve the ‘best 

mechanism to and determine of extracts from 

various parts of other plants like Lantana, 

Datura, Calatropis etc as a insect pest and 

disease management’. 
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