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ABSTRACT 
Physical and chemical characteristics of oil extracted from Melia azedarach L. seeds are presented in 

this work.  The results indicate that Melia azedarach seeds constituted 39.6% crude oil. The specific 

gravity, refractive index, saponification value, and unsaponifiable matter content of Melia azedarach 

seed oil were found to be 0.80 g/cm
3
, 1.36 

40

D
n , 84.15 (mg KOH/g) and 0.71 (%w/w)  respectively. 

Elemental analysis of oil by AAS and Titration method shows that it contains Ca (1230 mg/100g), Mg 

(990 mg/100g), K (121 mg/100 g), Zn (3.12 mg/100 g), Mn (3.4 mg/100g), Fe (19.52 mg/100g) and P 

(213 mg/100g). The extracted oil was methyl-esterified and analyzed by GC and GC-MS. The major 

fatty acids reported here, in Melia azedarach seed oil, are Palmitic acid (5.68%), Linoleic acid 

(74.57%), Oleic acid (16.39%), Stearic acid (3.33%). This work might be useful for developing 

applications for Melia azedarach L. seed oil. 
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INTRODUCTION 

Melia azedarach L. (Sapindales: Meliaceae), 

know as Chinaberry or Persian lilac tree, is a 

deciduous tree native to northwestern India 

and has long been recognized for its medicinal 

and insecticidal properties but yet to be 

properly analyzed. This tree typically grows in 

the tropical and subtropical parts of Asia, but 

nowadays it is also cultivated in other warm 

regions of the world because of its 

considerable climatic tolerance
1
. It has been 

cultivated since the sixteenth century, chiefly 

for ornamental purposes and has become 

naturalized in most tropical and subtropical 

countries
2
. 

In Traditional Chinese Medicine, the plant is  

used as an antiparasitic and antifungal agent, 

but many of its constituent compounds have 

been found to exhibit a wide range of other 

biological properties
3-10

. In addition, a number 

of potent pharmaceutical limonoids and 

triterpenoids have been isolated from fruits 

and bark
11

. The cytotoxic property of 

limonoids is extensive and recent efforts are 

designed to investigate the cellular and 

molecular mechanisms by which such effects 

are exerted in the tumorigenic cell lines
12

. 

Although the fruits are the poisonous part of 

the tree, they have been used traditionally for 

the treatment of a variety of diseases, specially 

dermatitis and rubella
11

. The bark and root-

bark mainly contain tetracyclic triterpenoids, 

as well as flavones and anthraquinones, etc. 

Pharmacological studies indicate that the bark, 

fruit, seed and leaf have the effects of 

expelling parasites, suppressing bacteria and 

anti-virus, etc
13

.  

In some parts of Tamil Nadu, India the 

decoction of the leaves of the tree is used 

under traditional system of medicine to cure 

the problem of dysmenorrhoea (pain and 

discomfort during menstruation). They gave 
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the suffering patients the decoction of the 

leaves of Persian Lilac tree, `Malaivembu' in 

Tamil, Melia azedarach and it is known to 

cure the conditions very fast.  

The object of this study was therefore to 

extract oil from Melia azedarach seeds and 

assessment of the physical and chemical 

characteristics of the oil as a prelude to an 

investigation into the scientific basis for its 

best end uses.   

 

MATERIALS AND METHODS 

Collection of plant materials 

The seeds of Melia azedarach L. are small 

(about 6-7 mm long) and enclosed in a thick 

hard bony endocarp commonly known as 

stone. The fruits of Melia azedarach were 

collected  from Sahestra Dhara road, 

Dehradun in month of December 2010. The 

fruit were cleaned and stones were separated. 

The stones were broken manually to obtain 

seeds. The seeds were air dried in the shade 

for few days and kept in colour bottles until 

analyzed. 

Extraction of seed oil 

100 gm of seeds were grounded  into powder 

form with high speed blender and dried in an 

air circulating oven at 50
o
C for 1 h. Oil was 

extracted from the dried grounded seeds with 

petroleum ether (boiling point 60-80
o
C) using 

a Soxhlet extractor. The solvent was distilled 

off at 80
o
C. Oil content was calculated on the 

basis of dry seeds weight and expressed in 

g/100g.  

Analysis of seed oil 

Oil density was determined picnometrically, 

Refractive index was determined at 25°C with 

Abbey Refractometer, viscosity was 

determined by Ostwald method
14

. The oil 

extracted from the seeds was assessed for 

various chemical properties. Standard methods 

described by Association of Official 

Analytical Chemists
15

 were used for the 

determination of moisture, crude fibre and ash 

contents of the seed samples.   Physical and 

chemical analyses of the extracted oil were 

carried out by using AOAC methods
15

. Iodine 

value was determined using Wij‘s method as 

reported in AOAC methods
15

. The procedures 

of Egan et al.
16

 were adopted for the 

estimation of saponification values, 

unsaponifiable matter content and acid value 

of the oil sample. Protein content in seeds and 

oil sample was determined using micro-

Kjeldhal method as described by Allen and 

Quarmby
17

. A factor of 6.25 was adopted for 

protein content estimation. Carbohydrate 

content was determined by colorimetric 

method
17

. 

The metal composition Zinc, Iron, and 

Manganese of the seeds were determined by 

using an Atomic Absorption 

Spectrophotometer (Model Varian 

240FS+GTA120), after acid digestion. 

Calcium and magnesium was determined by 

complexometric titration with 0.1M EDTA, by 

using Erichome black T indicator and 

calculated. Phosphorus was determined by the 

precipitation of phosphorus in the form of 

phospho molybdate by using the reagent 

ammonium molybdate. Precipitate was filtered 

from asbestos, then residue obtained was taken 

in Conical Flask and dissolved in 0.1 M NaOH 

and titrate with 0.1 M HCl by using indicator 

Phenolphthalein.  Potassium was determined 

by flame photometer model No. ESICO 1381 

by using the reference standard (Merck) and 

calculated on the basis of reading and dilution 

of the sample. 

GC and GC-MS analysis  

The Fatty acids were derivatized by using the 

boron trifluoride method as described by 

Hisil
18

. Samples were injected as 2 µl into a 

Nucon model 5700 equipped with 10% DEGS 

(Diethylene Glycol Succinate) + 1% H3PO4 

constant phase, a flame ionization detector 

(FID) and chromosorb G (100/120 mesh) 

support matter, internal diameter (2mm) and 

stainless steel (190 cm) column. Column 

temperature was programmed from 70°C to 

200°C with the increasing rate of temperature 

6°C/Minute. Injector and detector 

temperatures were set at 225°C. Nitrogen (N2) 

(25 ml/min) was used as the carrier gas. 
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Hydrogen (40ml/min) and Air (60ml/min) 

were used as burnt and dry gas respectively. 

Fatty acid methyl esters were identified by 

comparison with fatty acid internal standards, 

Individual fatty acid concentration was 

expressed as percent  

 

RESULTS AND DISCUSSION 

The seeds of Melia azedarach were collected 

in the month of December, 2010 from 

Dehradun (Uttarakhand), India. The seeds 

were dark brown in colour and evaluated for 

physical properties. Analysis results of seeds 

are given in table-1. Seeds are rich in protein, 

oil and fibre.  Oil extracted (yield; 39.6 

%w/w) from Melia azedarach seeds is dark 

brown in colour and free from sediments. It is 

liquid at room temperature (27± 2
O
C). It 

contains 20.13% protein, 19.45% 

carbohydrates and 15.40% crude fibre. The 

physico-chemical properties of Melia 

azedarach seed oil is given in table-2. The 

results of GC (figure-1) and GCMS analysis of 

oil is listed in table-3 and showed that the oil 

contain both saturated (9.0226%) and 

unsaturated fatty acids (90.9774). The main 

acids present in the oil were Palmitic acid 

(5.68%), Linoleic acid (74.57%), Oleic acid 

(16.39%), Stearic acid (3.33%). 

Acid value is an indicator for edibility of oil 

and suitability for industrial use. Melia 

azedarach seed oil has an acid value 2.25. 

This falls within the recommended codex of 

0.6 and 10 for virgin and non virgin edible fats 

and oil respectively
19

. The iodine value of 

Melia azedarach oil is 9.14 which indicate 

that it is drying oils. The low iodine value in 

this study indicate the oil contain low level of 

polysaturated fatty acids. The seed oil studied 

have a significant saponification value  84.15, 

the high saponification value recorded for the 

seed oil suggested that the oil contain high 

molecular weight fatty acid and low level of 

impurities. This is evidence that the oil could 

be used in soap making industry
20, 21

. 

The main chemical component of the fatty 

acids in Melia azedarach is Linoleic acid.  

Linoleic acid is the essential amino acid, and 

be supplied to the human beings only by food 

sources. It helps low blood pressure in 

hypertensive patients, and also be useful to 

protect human cardiac system
22, 23

. It is used 

for manufacturing margarine, shortening, and 

salad and cooking oils as well as soaps, 

emulsifier, and quick drying oils
24

. The other 

main chemical component is Oleic acid, it 

reaches 16.39%. Oleic acid is the most 

abundant fatty acid in human adipose tissue
25

. 

Oleic acid may hinder the progression of 

adrenoleukodystrophy (ALD), a fatal disease 

that affects the brain and adrenal glands
26

.  

Oleic acid is also responsible for the 

hypotensive effects of olive oil
27

.  As an 

excipient in pharmaceuticals, oleic acid is used 

as an emulsifying or solubilizing agent in 

aerosol products
28

. In Melia seed oil the 

palmitic acid and stearic acid contributed 5.68 

and 3.33% respectively. Palmitic acid is used 

in the manufacture of soaps, candle, cosmetic 

formulations, food grade additives, 

waterproofing agents, lube oils, and non 

drying oils (surface coatings). Whereas the 

presence of stearic acid in Melia seed oil 

indicates the potential use of oil for 

pharmaceutical preparations, dietary 

supplements, oil pastels, soaps, food 

packaging, deodorant sticks, toothpaste and 

softening rubber
29, 30

.   

The mineral composition of Melia azedarch is 

summarized in table-4. It is rich in Calcium, 

Magnesium, Potassium and Iron which make 

it quite suitable as edible and commercial oil.  

Considering the results obtained in this 

preliminary study, it is noticeable that the 

seeds oil had a high content of linoleic acid 

and oleic acid and also has a healthy 

composition for nutrition. It turned out that 

Melia azedarach could be good source of 

natural oil rich in Linoleic acid and Oleic acid. 

This work might be useful for exploring the 

applications of Melia azedarach seeds and its 

oil. Further by cultivation and breeding of 

capers plants regularly, a more productive 

quality raw matter would be obtained.  
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Table 1. Physicochemical properties of Melia azedarach seeds. 

  

 

 

 
 

 

 

 

 

 

 

 

 

 
 

Table 2. Physicochemical properties of Melia azedarach seed oil 

 

Characteristics Values 

Colour Dark Brown, clear and transparent 

Taste Neutral, free of bitter taste, free of after 

taste 

Sediments Free of sediments 

State at room temperature Liquid 

Refractive Index 
40

D
n   1.3655 

Specific Gravity 
25

20
d   0.8074 g/cm

3
 

Yield (%) 39.6 

Moisture (%) 6.86 

Protein (%) 20.13 

Fiber (%) 15.40 

Carbohydrate (%) 19.45 

Acid Value (mgKOH/g) 2.25 

Iodine value 9.14 

Saponification value (mgKOH/g) 84.15 

Unsaponifiable matter (%w/w) 0.71 

Total saturated (%) 9.02 

Total unsaturated (%) 90.97 

 

 

Table 3.   Fatty acid composition of Melia azedarach seed oil 

 

Fatty acid %  

 Palmitic acid (C16:0) 5.68 

 Linoleic acid (C18:2) 74.57 

Oleic acid  (C18:1) 16.39 

Stearic acid (C18:0) 3.33 

 

 

 

Properties Values 

1000 seeds (g) 25.4 

1000 seeds (ml) 52.0 

Colour Brown 

Water (%) 6.48 

Crude oil (%) 39.6 

Crude protein (%) 18.77 

Crude fibre (%) 24.77 

Ash (%) 3.6513 
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Table 4. Mineral content (mg/100g) of Melia azedarach seed oil 

 

Mineral Content 

Calcium 1230 

Magnesium 990 

Phosphorous 213 

Potassium 121 

Zinc 3.12 

Manganese 3.4 

Iron 19.52 

 

 

 

 

 

 
Fig.1. Gas chromatogram of fatty acid profile of Melia azedarach seed oil 

 

 

 

 

 

 

 

 


