
Neem oil: Enormous applications make it a green 
treasure
Introduction

Neem (Azadirachta indica), com-
monly called ‘Indian Lilac’, belongs 
to the family Meliaceae. It is amongst 
the most versatile, multifarious trees 
of the tropics, with immense poten-
tial. It is rightly called the ‘Village 
pharmacy’, ‘Doctor tree’, ‘Wonder 
tree of India’ or ‘the bitter gem’. The 
National Research Council (NRC) 
(Washington DC, USA) considers 
neem “one of the most promising of 
all plants.”

Neem has broad applications in 
human & animal health, and organic 
farming.

Neem is considered harmless to 
humans, animals, birds, beneficial 
insects and earthworms, and has 
been approved by the US Environ-
mental Protection Agency for use on 
food crops. It produces pain-relieving, 
anti-inflammatory and fever-reducing 
compounds that can aid in the heal-
ing of cuts, burns, sprains, earaches, 
and headaches, as well as fevers. It 
has also shown anti-viral, anti-fungal 
and anti-bacterial properties. It helps 
support a strong immune system. 
Traditionally, it has been used for 
skin and blood purifying conditions. 
It not only helps in curing diseases, 
but also enhances our immunity. It 
also suppresses malaria.

Neem oil
Neem oil is pressed from the 

fruits and seeds of neem. It has a 
wide spectrum of action and is highly 
medicinal. It is added to a variety 
of creams and salves. It is effective 
against varieties of skin diseases in-
cluding eczema, psoriasis, dry skin, 
wrinkles, rashes and dandruff. It has 
been used to treat dry skin and wrin-
kles, stimulate collagen production, 
reduce scars, heal wounds, treat acne 
and minimise warts and moles. A few 
drops can be added to hand healing 

salves and to shampoos. Neem oil is 
highly effective as a mosquito repel-
lent. Due its unpleasant smell, it is 
best added with other essential oils.  

Extraction of neem oil
India produces approximately 

8,300-tonnes of neem oil annually. In 
general, the neem oil yield reported 
from seeds varies from 25% to 45%. 
Mechanical pressing, solvent extrac-
tion, and more recently, supercritical 
fluid extraction (SFE) are among the 
numerous methods to extract neem 
seed oil (NSO). In the mechanical 
methods, cold pressing or tempera-
ture-controlled pressing can be em-
ployed to procure oil from the neem 
seed kernel via physical crushing. 
Approximately 82% of the neem oil 
can be recovered by the mechanical 
extraction method.

Composition of oil
Neem seed and NSO contain dif-

ferent bitter limonoids including 
nimbin, nimbidin, 
salannin.

The major con-
stituents present 
in are:

Hydrocarbons
The main hydro-

carbons (85.36%) 
detected in leaf oil 
were β-elemene 
(33.39%), γ-elemene 

Table 1
Physical properties of neem oil

Property Value

Colour Greenish yellow

Odour Garlic, repulsive

Refractive index at 40°C 1.1517-1.4342

Specific gravity at 30°C 0.9087-0.9189

Iodine value 67.0-72.9

Saponification Value 194-206

Boiling point at room temperature 129°C
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O

O

O
HAcO

COOMe

O

O
HO

O

HO

O

OH

O

O

O

O

11

H

O

OHAcO

MeOOC

OO

OOH OH
COOMe

1

19

14

20

8
7 H

36 Home, Personal & Institutional Care India  February 2020

Special Article



However, apart from being practiced 
in traditional (Ayurvedic, Siddha and 
Unani) medicines, there are several 
modern scientific investigations that 
have been done on NSO that showed 
therapeutic use. NSO and its active 
components have exhibited several 
pharmacological activities, including 
anti-inflammatory, anti-arthritic, anti-
pyretic, hypoglycaemic, diuretic, sper-
micidal, anti-fungal, anti-bacterial, 
anti-gastric ulcer, anti-viral, and anti-
psoriasis activities.

Stomach ulcers
NSO’s anti-histamine and anti-

bacterial compounds can reduce in-
flammation and destroy ulcer-causing 
bacteria inside the stomach.

Cancer
Several experiments have been 

carried out on the treatment of many 
types of cancers including skin can-
cer, and internally lymphocytic 
cancer. The polysaccharides and li-
monoids in NSO have reduced cancer-
ous tumours in these studies.

Diabetes
Neem oil lowers the insulin re-

quirements for diabetics by up to 
50%. Effects on blood glucose levels 
in glucose-fed hyperglycaemic and 

(9.89%), germacrene D (9.72%), caryo- 
phyllene (6.8%), and bicyclogermacrene 
(5.23%). Flower oil hydrocarbons 
were composed primarily of pentaco-
sane (18.58%), tetracosane (10.65%), 
β-germacrene (9.73%), β-caryophyllene 
(5.84%), and dodecene (4.54%).

Fatty acids
Neem oil is mainly composed  

of oleic acid (50-60%), palmitic acid 
(13-15%), stearic acid (14-19%), lino-
leic acid (8-16%), and arachidic acid 
(1-3%).

Limonoids
These are triterpenoids such as 

azadirachtin (Azadirachtin A, Azadi-
rachtin B and Azadirachtin D), salan-
nin, salannol, nimbin, nimbinin, nim-
bidin, nimbidiol, and nimolicinol.

Sterol
Neem oil contains β-sitosterol, 

stigmasterol, campesterol, and fuco- 
sterol. The total tocopherols (298 ppm)  
indicate α-tocopherol and γ-toco- 
pherol as major components.

Use of neem oil in medicine
In Ayurveda, NSO has been used 

for the treatment and control of lepro-
sy, syphilis, eczema, chronic ulcer, and 
intestinal helminthiasis. In ancient 
times, NSO was used for epilepsy. 

diabetic rats were observed in experi-
ments.

Hearts disease
Neem is proven for its ability to 

reduce blood pressure, blood clots, 
heart irregularities and cholesterol. 
The anti-histamine effects of nimbi-
din have been found to cause blood 
vessel to dilate, leading to reduction 
in blood pressure. A recent study 
showed that neem oil lowered high 
cholesterol levels.

HIV
Neem contains potent immune 

modulating polysaccharides, which 
may be responsible for increasing  
anti-body production, while other 
components in neem appear to stimu-
late immune function by enhancing 
cellular-mediated response. This dual  
action helps the body ward off  
the multiple infections so commonly 
seen with AIDS.

Fungi, parasites and viruses
It has been proven that neem oil 

successfully kills harmful fungi, para-
sites and viruses. But the mode of ac-
tion is not known.

Use of neem oil in cosmetics
Benefits of neem oil include:
 Natural pesticide – 100% safe and 
natural.

Table 2
Chemical constituents and properties of neem oil

Property Constituents

Anti-inflammatory Nimbidin, sodium nimbidate, gallic acid, catechin, polysaccharides

Anti-arthritic, hypoglycaemic, anti-
pyretic, diuretic, anti-gastric ulcer 

Nimbidin

Anti-fungal Nimbidin, gedunin, cyclic trisulphide 

Anti-bacterial Nimbidin, nimbolide, mahmoodin, margolone, margolonone, isomargolonone 

Spermicidal Nimbin, nimbidin

Anti-malarial Nimbolide, gedunin, azadirachtin 

Anti-tumour Polysaccharides 

Immuno-modulatory NB-II peptidoglycan, gallic acid, epicatechin, catechin 

Hepato-protective Aqueous extract of neem leaf

Antioxidant Neem seed extract
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 Hair growth – dandruff control.
 Skin care – Acne treatment, anti- 
septic creams, anti-bacterial creams, 
anti-fungal creams.
 Pet care – parasite control (ticks, 
fleas, lice).
 Mosquito repellent.

Neem has outstanding effect on 
chronic skin conditions that fail to 
respond to conventional drugs; acne, 
psoriasis, eczema, ringworm and 
stubborn warts are among the condi-
tions that can clear up easily when 
high quality, organic neem oil is 
used.

NSO and its components are uti-
lised in cosmetics such as skin care 
(soap, eczema cream, antiseptic 
cream, nail care, and balm), hair care 
(shampoo and hair oils), oral hygiene 
(toothpaste), and other household 
products (insect repellent spray and 
lotion, candles, wax). It is also used 

in nail polishes. In addition, NSO can 
be used as an excellent component of 
cosmetics to help clear, beautify and 
rejuvenate the skin.
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Sandalwood oils: Species, sources, therapeutics 
and sustainability
 [Courtesy: Ultra International]

Sandalwood essential oil has 
been used for perfumery, medici-
nal, religious and cultural purposes 
over many centuries. The trees are 
all similar to varying degrees, as 
they are semi-parasitic which means 
they absorb certain nutrients such 
as phosphates and nitrates from the 
host trees via root connections. The 
heartwood is harvested and ground 
down into chips for steam distilla-
tion to produce the fragrant essential 
oil.

The Santalaceae family has 18 
species belonging to the genus San-
talum; however, we limit this discus-
sion to the most common ones used 
for essential oil production. Besides 
Santalum album we focus on these 
species: S. austrocaledonicum, S. 
macgregorii, S. lanceolatum, S. peni-
culatum, and S. spicatum.

History
Sandalwood has a history of more 

than 5,000 years in India. It is used as 
a fixative in modern times for many 
flavour and fragrance industries, cos-
metics, perfumes, incense sticks, fla-
voured chewing tobacco, and many 
therapeutic medicines. Sandalwood 
is considered very important in Hin-
duism, Buddhism and Islam.

In Hinduism and Ayurveda, san-
dalwood is used in prayers for crema-
tion and other ritualistic ceremonies 
as it is thought to bring one closer to 
the Divine. In Buddhism, the scent of 
sandalwood is said to aid in alertness 
while in meditation. It is often found 
in idol carvings in Buddhist temples. 
In China and Japan, the wood was 
also used in religious carvings and to 
decorate deities.

The ancient Chinese and Egyp-

tians used sandalwood for medicinal 
purposes. The wood was also widely 
used in folk medicine for treatment of 
common colds, bronchitis, skin disor-
ders, heart ailments, general weak-
ness, fever, infection of the urinary 
tract, mouth and pharynx, liver and 
gallbladder complaints, hyperten-
sion and other neurotic concerns. 
The oil was still most notably used 
as an antiseptic and antibacterial 
agent well into the 1930s. In Ha-
waii, sandalwood oil was tradition-
ally used to scent coconut oil (for 
application to the hair and body) 
and cultural artefacts, such as tapa 
cloth.

The oil became widely popular for 
its use in the flavour and fragrance 
industries in the late 18th and early 
19th centuries. Perfumers have most 
notably used sandalwood as a fra-
grance fixative for the past 100 years. 
It is used as a flavouring agent in 
the Indian flavouring industry, and 
as a medicinal ingredient in pharma-
copoeia, Ayurveda and Unani medi-
cines for over a century.

Today, sandalwood oil is still 
highly prized and valued in aroma-
therapy, cosmetics, the flavouring in-
dustry, medicine and perfumery.

Indian sandalwood (Santalum 
album)

Santalum album is native to 
India, Indonesia, and the Malay archi-
pelago. It is also grown in Austra-
lia. Height of the tree ranges from 
4-9 metres. The tree can grow to 100 
years of age. Sandalwood is consi-
dered sacred in India and some other 
parts of Asia, and is used in religious 
ceremonies.

Odour profile
According to Tony Burfield, the 

genuine oil is pale yellow to yellow, 
a somewhat viscous liquid, with 
a persistent strong characteristic 
odour, which can be described as a 
rich, smooth, sensual, precious wood 
note with a powerful radiance, with 
some perfumers describing an animal 
aspect. Drydown is powerful, sweet, 
creamy, radiant, fine, and woody 
rather milky and balsamic notes.
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