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LIPIDS:
• Lipids (fixed oils, fats, and waxes) are esters of long-chain fatty acids
and alcohols, or of closely related derivatives.
• The chief difference between these substances is the type of alcohol;
• In fixed oils and fats, glycerol combines with the fatty acids;
• In waxes, the alcohol has a higher molecular weight, e.g.,
cetyl alcohol[CH3(CH2)15OH].
Fats and oils are made from two kinds of molecules:
• glycerol (a type of alcohol with a hydroxyl group on each of its three
carbons) and
• three fatty acids joined by dehydration synthesis. Since there are three
fatty acids attached, these are known as triglycerides.
Triglyceride:
H2C
HC
H2C
O
O
O
C
C
C
R
R'
R''
O
O
O
• where R, R', and R" are long alkyl chains; the three fatty acids RCOOH,
R'COOH and R"COOH can be all different, all the same, or only two the
same.
• Fats, which are mostly from animal sources, have all single bonds
between the carbons in their fatty acid tails, thus all the carbons are also
bonded to the maximum number of hydrogens possible.
• Since the fatty acids in these triglycerides contain the maximum possible
amount of hydrogens, therefore are called saturated fats.
• The hydrocarbon chains in these fatty acids are, thus, fairly straight and
can pack closely together, making these fats solid at room temperature.
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• Oils, mostly from plant sources, have some double bonds between some
of the carbons in the hydrocarbon tail, causing bends in the shape of the
molecules.
• Because some of the carbons share double bonds, they’re not bonded to
as many hydrogens as they could if they weren’t double bonded to each
other. Therefore these oils are called unsaturated fats.
• Because of the kinks in the hydrocarbon tails, unsaturated fats (or oils)
can’t pack as closely together, making them liquid at room temperature.
Production of fixed oils and fats:
Fixed oils and fats of vegetable origin are obtained by:
1. Extraction by expression
Fixed oils are obtained by expression in hydraulic presses. If the
expression is carried out in the cold, the oil is known as a "cold-pressed oil." In
contrast, if the expression is carried out in heat, the oil is known as a "hot-
pressed oil."
2. Extraction by solvents
Sometimes organic solvents are used for the extraction of oils.
• Animal fats are separated from other tissues by rendering with steam,
with or without pressure. The heat melts the fat, which rises to the top and
may be separated by decantation.
Biosynthesis of lipids:
• The biosynthesis of saturated and unsaturated fatty acids is from
combinations of acetate units (acetate pathway).
Applications of fixed oils and fats:
1. Soap manufacture
2. Suppositories, tablet coating
3. Dietary supplements
4. Emulsifying agents
5. Manufacture of paints, varnishes and lubricants
6. Therapeutic uses (castor oil).
 


	3. 6. LIPIDS NOTES  BY BILAL MALIK
165
 Examples
 Castor oil
 Olive oil
 Peanut oil
 Soybean oil
 Sesame oil
 Almond oil
 Cottonseed oil
 Corn oil
Waxes:
• Like fats, waxes are esters of fatty acids. The alcohol, however, is not
glycerol but usually a long-chain, high-molecular weight alcohol.
• In plants, waxes are generally found covering the external parts, like the
epidermis of leaves and fruits, where their main function is to prevent the
loss of water.
• Wax is also produced by insects, e.g. the honeycombs of bees and wasps.
USES OF WAX
1. Wax is used in pharmacy to make soft ointments harder and to prepare
lips-salves, [lips balm].
2. The technical uses of waxes are substantial, e.g. in shoe polishes and car
waxes.
Examples:
• Jojoba wax (Simmondsia chinensis)
• Beeswax (Apis mellifera)
• Carnauba wax (Copernicia cerifera)
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FIXED OILS:
PHYSICAL PROPERTIES:
 Cannot be distilled (unless decomposed). This distinguishes fixed oils
from volatile oils.
 Leaves a permanent, translucent stain on filter paper.
 Specific gravity < 1.
 All insoluble in water. Soluble in organic solvents.
 Most develop a rancid odour when exposed to air, moisture & light for
prolonged periods of time (hydrolysis of esters & liberation of fatty acids)
 All have characteristic odours.
 Varying viscosities.
BEFORE EXTRACTION:
Plant material to be pressed undergoes strict quality control.
- absence of foreign matter & deterioration
GENERAL PRELIMINARY PROCEDURES:
- Cleaning & drying
SPECIFIC PRELIMINARY PROCEDURES (depends on the seeds’
botanical structure)
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- Olives: washed
- Cotton: Delintering
- Castor seeds & ground nuts: decorticating.
- Peanuts, soybeans, sunflower seeds: Shelled.
METHODS OF EXTRACTION:
i. Extraction by Expression
- Cold Expression
- Hot Expression
ii. Extraction by Solvents
1. EXTRACTION BY EXPRESSION:
 Screw presses are normally used to express oils from plant material
because they give a better yield than older hydraulic presses.
 They also operate at higher pressure and continuously (not in batches).
 Before undergoing expression, seeds rich in proteins are cooked at 90ºC
 frees the oil by bursting the cell structures & coagulates the proteins.
A fast drying step normally follows.
a. COLD EXPRESSION:
 Oils for medicinal uses are extracted at room temperature. Only a portion
of the oil is obtained.
 Oil is normally less viscous with less odour than with hot expression
(better quality).
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 The remaining pressed material may then be ground, heated and pressed
to express any remaining oil.
b. HOT EXPRESSION:
 The residue left after cold expression is broken down and treated with
steam. This causes the remaining oil cells to rupture.
 Even after hot expression, 10 % of the oil remains in the plant material.
ii. EXTRACTION BY SOLVENTS:
This type of method is used only for technical oils (not medicinal oils).
Seeds used: Intact or partially extracted by expression.
Solvent: Normally hexane (BP: 65 ºC)
Method: Solvent is added to the cleaned, hulled & roughly milled seeds.
The organic phase is recovered. (Organic phase: solution containing the
oil in the solvent (called miscella) , and also solvent soaked defatted
meal).
Oil recovery: 95 – 99%
QUANTITATIVE CHEMICAL TESTS:
i. Physical Constants
ii. Chemical Constants
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i)PHYSICAL CONSTANTS:
a. Specific Gravity
b. Melting / Congealing Point
c. Refractive Index
d. Viscosity
e. Optical Rotation
ii)CHEMICAL CONSTANTS:
a. Acid Values
b. Saponification Value
c. Ester Value
d. Iodine Value
e. Unsaponifiable Matter
f. Acetyl value.
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CLASSIFICATION:
On the basis of their ability to absorb
oxygen from air;
• a)Drying oil
• b)Non-drying oil
• c)Semi-drying oil
a) Drying oil:
When exposed to air, undergo oxidation and form tough and hard film. These
are usually used in paints and varnishes.
For example;
Linseed oil
b) Non-Drying oil:
These oils neither undergo oxidation nor form tough and hard film.
For example;
Olive oil
c) Semi-Drying oil:
When exposed to air, undergo little bit oxidation and form tough and thin film.
For example;
Cottonseed oil
Oleic acid [unsaturated]:
The American Heart Association (AHA), also recommends for the general
population to consume fish, especially oily fish, at least twice a week.
Beneficial effects including
 Reduce coronary heart disease risk
 Effective in cancer,
 Autoimmune diseases
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 Inflammatory diseases
 Facilitate wound healing
 Skin repair based on this fatty acid mainly found in the Mediterranean
diet.
Linoleic acid [unsaturated]:
Conjugated linoleic acids (CLA) are a family of at least 28 isomers of linoleic
acid found mostly in the meat and dairy products
• Anti -carcinogenic
• Anti -atherogenic
• Anti -diabetogenic
• Decreases body fat Decreases body fat
• Increases lean body mass Increases lean body mass
• Improves immune response Improves immune response
• a number of dairy companies have used food technology to substitute
milk fat with PUFA, oleic acid, or combinations of both to produce
“healthier” milks
Palmitic acid [C16H32O2]:
Excess carbohydrates in the body are converted to palmitic acid. Palmitic acid is
the first fatty acid produced during fatty acid synthesis and the precursor to
longer fatty acids.
Rats fed a diet of 20% palmitic acid and 80% carbohydrate for extended periods
showed alterations in central nervous system control of insulin secretion, and
suppression of the body's natural appetite-suppressing signals from leptin and
insulin (the key hormones involved in weight regulation).
• Palmitic acid strongly boosts metastasis in mouse models of human
oral cancer cells. Among all fatty acids, it has the strongest effect in
boosting the metastatic potential
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Stearic acid [C18H36O2]:
• In general, the applications of stearic acid exploit its bifunctional
character, with a polar head group that can be attached to metal cations
and a nonpolar chain that confers solubility in organic solvents.
• A common misperception is that all SFAs are alike in terms of their
cardiovascular disease risk. However, research demonstrates that
individual SFAs differ in their effects on blood cholesterol levels.
• Studies in humans also indicate that stearic acid is uniquely different
from other long-chain SFAs and that it does not raise blood total and
LDL cholesterol levels.
• stearic acid has been shown to have a neutral effect on blood total and
low density lipoprotein (LDL) cholesterol levels.
• With respect to inflammation, one study in adult male volunteers found
that high levels of stearic acid (11% of total calories) increased plasma
fibrinogen levels (a marker of inflammation), whereas markers of
inflammation were not affected when stearic acid was consumed at a
level of 7% of total calories, which is above the current intake of 3% of
total calories.
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• Diets containing stearic acid at levels of 8% to 13% of calories appear to
have no effect on blood pressure.
• In short, there is no evidence that intakes of stearic acid equal to or
slightly higher than amounts typically consumed have any adverse effects
on these cardiovascular disease risk factors.
OLIVE OIL:
Olive oil is the oil expressed from the ripe fruits of Olea europea (Oleaceae
Family).
The latifolia variety bears larger fruit, but the longifolia variety yields the best
oil.
Common Names: Salad oil, sweet oil
Geographical Sources: Mediterranean, California, Spain, France, Greece &
Tunisia.
OLIVE OIL: CHARACTERISTICS:
Olive oil: Pale yellow liquid, sometimes with a green tint.
Oil has a slight odour & bland taste.
OLIVE OIL: CONSTITUENTS:
Oils from different sources differ slightly in their constituents (composition).
This may result due to the different varieties of olive used, or to climate
differences.
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2 types of oil are distinguished
i. That produced in Italy, Spain, Asia
(contains more olein & less linolein)
ii. Produced in Tunisia
OLIVE OIL: USES & ACTIONS:
Used in the preparations of soaps, plasters etc.
May protect against colonic cancer (due to its action on prostaglandins).
Olive oil is a nutrient widely used in cooking.
It has also been used as a vehicle for oily suspensions for injections and
topically as a demulcent and emollient. Historically, it has been used as a
laxative.
Olive oil is an element of the Mediterranean diet and is promoted as a
beneficial source of dietary fat to improve the lipid profile and reduce
cardiovascular morbidity
{Oleic acid may be responsible for the hypotensive (blood pressure reducing) effects of olive
oil.[25] Adverse effects also have been documented, however, since both oleic
and monounsaturated fatty acid levels in the membranes of red blood cells have been
associated with increased risk of breast cancer,[26] although the consumption of oleate in
olive oil has been associated with a decreased risk of breast cancer}
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CASTOR OIL:
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Definition: Castor oil is a fixed oil obtained from the seeds of ricinus
communis (Euphorbiaceae).
Geographical Sources: Native to India. Produced in Brazil, India, China,
Russia & Thailand.
BOTANICAL CHARACTERISTICS:
o Seeds show considerable difference in colour & size.
o They are oval, slightly compressed
o Colour: uniform grey, brown or black, mottled with brown or black.
o If grown in good conditions, they have very little odour & the taste is
slightly acrid.
o If the testa are broken, rancidity will develop.
CASTOR OIL: PREPARATION:
90% of the world’s castor oil is prepared in India & Brazil. Small amounts of
raw seeds are now exported.
Method of preparation: Seeds are removed from the testa. Kernels are cold-
pressed with a hydraulic press. Oil is then refined by steaming, filtration &
bleaching.
Cold-expression yields 33% of medicinal oil. Further amounts of lower quality
oil may be obtained by other methods
CASTOR OIL: CHARACTERISTICS:
Medicinal castor oil is a colourless or pale yellow liquid, with a slight odour &
faintly acrid taste.
Acid value: increases with age. If initially high – indicates the use of damaged
sees or careless extraction or storage.
Viscosity: Extremely high
CASTOR OIL: CONSTITUENTS:
Castor seeds contain 46-53 % fixed oil.
These fixed oils consist of the glycosides of
- Ricinoleic
- Isoricinoleic
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- Steric
- Dihydroxystearic acids
The cake, after expression, contains extremely poisonous toxins (ricins)
CASTOR OIL: USES & ACTIONS:
Castor oil is used to treat constipation. It may also be used to clean out
the intestines before a bowel examination/surgery.
Castor oil is known as a stimulant laxative. It works by increasing the
movement of the intestines, helping the stool to come out.
Because of the ricin, the seeds have a much more violent action than
the oil and is not used as a purgative in the West.
ALMOND OIL:
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Almond oil is the fixed oil obtained by expression from the seeds of
Prunus amygdalus (Roseceae)
Geographical Sources: Mediterranean countries: North Africa, France, Spain,
Italy.
Sweet and Bitter Almonds:
 The sweet almond is 2–3 cm in length, rounded at one
end, and pointed at the other. The bitter almond is 1.5–2
cm in length but of similar breadth to the sweet almond.
 Bitter almonds are sometimes found in samples of sweet almonds,
especially in those from N. Africa. Their presence may be detected the
sodium picrate test for cyanogenic glycosides.
ALMOND OIL: CONSTITUENTS:
 Both varieties of almond contain 40–55% of fixed oil, about
 20% of proteins, mucilage and emulsin.
 Almond oil consists of a mixture of glycerides of oleic (62–86%), linoleic
(17%), palmitic (5%), myristic (1%), palmitoleic, margaric, stearic,
linolenic, arachidic, gadoleic, behenic and erucic acid. Bitter almond oil
contains benzaldehyde and 2–4% of hydrocyanic acid.,
and vitamins and antioxidants (mostly Vitamin E and Vitamin K).
 Almond oil is a rich source of vitamin E.
 Bitter almonds contain 2.5-4% cyanogenic glycoside, amygdalin.
ALMOND OIL: PRODUCTION & CHARACTERS:
 Almond oils is produced by grinding the seeds & expressing them in a
canvas bag between slightly heated iron plates.
 They are sometimes ground before expression .The oil is then clarified
by filtration.
 Bitter almonds, after maceration on hydrolysis of amygdalin yield a
volatile oil that is used as a flavouring agent.
 Oil is pale yellow liquid with a slight odour & bland, nutty taste.
ALMOND OIL: ACTIONS & USES:
‡ Hydrocyanic acid-free oil is used for flavouring purposes
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‡ Almond oil is great for digestion, and can also prove to be an effective
laxative.
‡ as a vehicle for oily injection.
‡ Expressed almond oil is an emollient and an ingredient in
‡ Cosmetics.
‡ If applied directly, almond oil can often provide relief from muscular
pain[Applied to glandular swellings of the neck].
‡ Ingesting almond oil is also great for boosting the immune system, which
will in turn lessen chances of becoming ill.
ARACHIS OIL (peanut):
Definition: Arachis oil is obtained by expression from the seeds of
arachis hypogaea (Leguminosae).
Common Names: Earth-nut, ground nut, peanut.
Geographicl Sources: Tropical Africa, India, Brazil, USA & Australia.
PREPARATION:
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 During ripening, the fruits bury themselves in the sandy soil in which
the plants grow. Each fruit contains 1-3 red-brown seeds.
 Fruits shelled by machine.
 Kernels contain 40-50% fixed oil.
 Because of the high oil content of the seeds, when crushed, it is
difficult to express. Therefore, after boiling, part of the oil is removed in
a low pressure expeller and the remaining cake is solvent extracted. The 2
oil fractions are then mixed together before undergoing purification.
ARACHIS OIL: CONSTITUENTS:
Glycosides of
- Oleic
- Linoleic
- Palmitic
- Arachidic
- Stearic
- Lignoceric
- And other acids
ARACHIS OIL: ACTIONS & USES:
 Peanut oil is used to lower cholesterol and prevent heart disease.
 It is also used to decrease appetite as an aid to weight loss. Some people
use it to help prevent cancer.
 Peanut oil is sometimes applied directly to the skin for arthritis and joint
pain, dry skin and eczema.
 Rectally, peanut oil is used in ointments and medicinal oils for treating
constipation.
 Pharmaceutical companies use peanut oil in various products they prepare
for internal and external use.
 


	19. 6. LIPIDS NOTES  BY BILAL MALIK
181
LINSEED OIL:
Definition: Linseed is the dried ripe seed of Linum usitassimum
(Linaceae).
Common Names: Linseed, flax-seed
Geographical Sources: S. America, India, USA, Canada, England.
LINSEED: CONSTITUENTS:
 30-40 % fixed oils
 Mucilage
 Protein
 Small amounts of cyanogenetic glycosides: Linamarin &
Lotaustralin
 Flavonoids
 Lignan – potential cancer preventative
LINSEED OIL:
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Linseed oil is a yellow-brown oil with a characteristic odour & bland taste.
Extraction of linseed oil is done by hot expression of linseed seeds. The cake
is adjusted to leave in sufficient oil to make it suitable for cattle feed.
LINSEED OIL: CONSTITUENTS:
Linolenic acid
Linoleic acid
Oleic acid
Myristic
Stearic
Palmitic acids
USES & ACTIONS:
 Linseed oil is an edible oil widely used as a nutritional supplement.
 Flaxseed oil contains short-chain omega-3 fatty acids - an essential fatty
acids, which may offer some health benefits for cardiovascular diseases
by lowering serum cholesterol level,
 Reducing inflammation and decreasing platelet aggregation.
 Flaxseed oil supplements were also studied to have health benefits for
patients with diabetes mellitus by decreasing insulin resistance and in
relieving pain.
 Flaxseed being rich in fiber has been traditionally used to treat varieties
of gastrointestinal conditions and offers health benefits for diarrhea,
 constipation, irritable bowel syndrome
 sores and inflammation in the lining of intestines.
OIL OF THEOBROMA Cocoa butter:
Theobroma oil is obtained from the ground kernels of
theobroma cacao (Sterculiaceae) by hot expression.
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The oil is filtered and allowed to set into moulds.
Common Names:
Cocoa butter, Cocoa, Chocolate Tree
Botanical origin:
Theobroma cacao
Family:
Sterculiaceae
Part used:
Seeds
Geographical Sources:
America, Cultivated in Ceylon and Java
 Cocoa butter is yellowish white solid and brittle below 25°C.
 It has pleasant chocolate odour and taste.
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 It is insoluble in water but soluble in chloroform, petroleum ether, ether
and benzene.
 Specific gravity ranges from 0.858 to 0.864,
 melting point between 30°C and 35°C,
 Refractive index varies from 1.4637 to 1.4578,
 saponification value is 188–195, and iodine value 35–40.
THEOBROMA OIL:CONSTITUENTS:
2% Theobromine
40-60% solid fa
Mucilage
Glycerides of
- Stearic 34%
- Palmitic 25%
- Oleic 37%
- Arachidic and other acids
- Glyceride structure is responsible for nongreasiness of product.
It is the most expensive of all the fixed oils, and is commonly adulterated with
waxes, stearin, animal or vegetable tallows.
THEOBROMA OIL:CONSTANTS & USES:
 Boiling point: 31-34 ºC. This makes it ideal for the use in the preparation
of suppositories.
 It reduces the formation of stretch marks during pregnancy by keeping
the skin supple
 It is used as an ingredient in cosmetic ointments and in pharmacy for
coating pills.
 It has excellent emollient properties and is used to soften and protect
chapped hands and lips.
 It is used as an ingredient in lotion bars, lip balms, body butters, soaps,
and belly balms for expectant mothers.
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 Diuretics .
COTTON-SEED OIL:
Botanical origin:
Gossypium herbaceum
Family: Malvaceae
Part used: Seeds
Geo Location:
Native to Asia and Africa. Now it is cultivated in Egypt, China, India, Turkey,
and southern US.
Collection:
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Constituents:
Glycerides of;
• Linoleic acid
• Oleic acid
• Palmitic acid
• Stearic acid
• Arachidic acid
• Myristic acid
Uses:
Food
Emollient
Vehicle for injections
Preparation of hydrogenated vegetable oils
Soap manufacture
CORN OIL:
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Botanical origin:
Zea mays
Family:
Gramineae
Part used:
Embryo
Production
 Almost all corn oil is expeller pressed, then solvent extracted using
hexane. The solvent is evaporated from the corn oil, recovered, and re-
used.
 After extraction, the corn oil is then refined by degumming and/or alkali
treatment, both of which remove phosphatides. Alkali treatment also
neutralizes free fatty acids and removes color (bleaching).
 Final steps in refining include winterization (the removal of waxes), and
deodorization by steam distillation.
Constituents:
Glycerides of;
• Oleic acid
• Linoleic acid
• Stearic acid
• Arachidic acid
• Palmitic acid
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• Myristic acid
• Lignoceric acid
Uses:
Vehicles in pharmaceutical and cosmetic preparation
Solvent for injections
Nutrient
COCONUT OIL:
Botanical origin:
Cocos nucifera
Family:
Palmae
Part used:
Dried solid part of Endosperm.
The tree rises upto height of 30 meters and bears 100 or more fruits
Production:
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• Dry process
• Dry processing requires the meat to be extracted from the shell and dried
using fire, sunlight, or kilns to create copra.
• The copra is pressed or dissolved with solvents, producing the coconut
oil.
• A portion of the oil extracted from copra is lost to the process of
extraction.
Wet process
• The wet process uses raw coconut rather than dried copra, and the protein
in the coconut creates an emulsion of oil and water.
• The more critical step is breaking up the emulsion to recover the oil. This
is made by prolonged boiling, but this produces a discolored oil and is not
economical.
• Modern techniques use centrifuges and pre-treatments including cold,
heat, acids, salts etc or some combination of them
Constituents:
Glycerides of;
• Lauric acid
• Myristic acid
• Capric acid
• Caprylied acid
• Caproic acid
• Oleic acid
• Palmitic acid
• Stearic acid
Uses:
Nutrient
Confectionaries
Cosmetics
Ointment base
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MUSTARD OIL:
Botanical origin:
Brassica juncea
Family:
Cruciferae
Part used:
Seeds
• It is an annual plant with a much-branched stem, and lobed, roughly lyre-
shaped leaves, 16cm (6 in) long.
• Bright yellow flowers are produced in summer, followed by small, erect,
4-angled pods with dark brown seeds.
Extraction
• The seeds are to be dried in sun and then cleaned by shakers to remove
dust and foreign matter. The seeds are initially steamed and then passed
through the expeller and the process is repeated till the maximum oil is
extracted out of the seeds.
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• The filtered oil is filled into containers
Constituents:
Glycerides of;
• Linoleic acid
• Oleic acid
• Erucic acid
Uses:
Nutrient
Rubefacient
In preparation of liniment
Mustard oil has got a typical pungent and sharp flavour that is because of
the presence of a compound called Allyl Isothiocyanate. This oil has
about 60% monounsaturated fatty acids (MUFA), 21% polyunsaturated
fats (PUFA) and about 12% saturated fats. A higher amount of MUFA
and PUFA distinguishes it from other types of fats
Reduces Risk of Cardiovascular Disease
Stimulates Digestion
Good for Skin and Hair
SESAME OIL (Teel oil/Benne oil):
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Botanical origin:
Sesamum indicum
Family: Pedaliaceae
Part used: Seeds
Geo Location:
South Asia, Africa, West Indies, Southern US
• The plant is annual herb attaining a height of 1 meter.
• Seeds are small,flattend ,oval, shiny and whittish,yellowish or reddish.
• Fixed oil is obtained by expression.
• Oil is pale yellow, odourless and has bland taste
Constituents:
Glycerides of;
• Linoleic acid
• Oleic acid
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• Stearic acid
• Palmitic acid
• Arachidic acid
And other components include;
• Sesamin
• sesamolin
Uses:
Solvent for intramuscular injection
Nutritive
Demulcent
Emollient
Laxative
SUNFLOWER OIL:
Botanical origin:
Helianthus annus
Family: Compositae
Part used: Seeds
Geo Location: Native to America. India Russia Argentina Ukraine
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 The name Helianthus, being derived from helios (the sun) and anthos (a
flower), has the same meaning as the English name Sunflower
 it is an annual herb, with a rough, hairy stem, 3 to 12 feet high
 The flower-heads are composed of many small tubular flowers arranged
compactly on a flattish disk
 The oil pressed from the seeds is of a citron yellow colour and a sweet
taste
 EXTRACTION:
 For the extraction of the oil, the seeds are bruised, crushed and ground to
meal in a roller mill, under chilled iron or steel cylinders.
 The mass, after being packed in bags, is placed in hydraulic presses,
under a pressure of 300 atmospheres or more, and allowed to remain
under pressure for about seven minutes. The oil thus obtained is known as
cold pressed oil.
Constituents:
Glycerides of;
• Palmitic acid
• Stearic acid
• Arachidic acid
• Oleic acid
• Linoleic acid
• Behenic acid
Uses:
Nutritive
Preparation of hydrogenated products
Sunflower oil is used for constipation and lowering “bad” LDL
cholesterol.
VOLATILE OILS VS FIXED OILS:
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Fixed oilsVolatile oils
Don't get volatiles at
room temperature
Volatilize at room temperature
Obtained by extractionObtained by distillation
After evaporation, do
leave spot
Leave no spot after evaporation
Can be saponifiedCannot be saponified
Esters of fatty acid with
glycerol
Mixtures of oleoptenes and
stereoptenes
Low refractive indexHigh refractive index
FATS VS FIXED OILS:
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Fixed oilsFats
Liquid at room temperatureSolid at room temperature
Contain unsaturated glycerides
e.g. glyceryl oleate
Contain saturated glycerides e.g.
glyceryl stearate
WAXES:
“Wax” is sometimes used to describe hard paraffin (HC mixture), but it is best
confined to natural mixtures containing large amounts of esters derived from
higher monohydric alcohols of the methyl alcohol series combined with fatty
acids.
In this series the alcohols change from liquids to solids, become less soluble in
water & have higher melting points & MWs.
WAXES – EXAMPLES:
Vegetable products
(e.g. carnauba wax)
Animal products
e.g. beeswax & wool-fat.
Waxes are abundant in nature (epidermal surfaces) – but only a limited number
have commercial significance.
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FATS VS WAXES:
Fats may be saponified by either aqueous or alcoholic alkali, but waxes are only
saponified by alcoholic alkali.
This is used to determine if fats were added to adulterate waxes.
WAXES – COMPOSITION:
Fats consists almost entirely of esters.
Waxes: esters (palmitate type), free acids, HC’s, free alcohols & sterols.
Acid values of waxes also tend to be higher than those of fats.
WOOL FAT:
DEFINITION: Wool fat (anhydrous lanolin) is a purified fat-like substance
prepared from the wool of the sheep, Ovis aries (Bovidae).
WOOL FAT: PREPARATION:
Raw wool contains considerable quantities of ‘wool grease’ or crude lanolin, the
potassium salts of fatty acids & earthy matter.
Raw lanolin is separated by ‘cracking’ with sulphuric acid & purified to be fit
for medicinal use. Purification may be done by centrifuging with water & by
bleaching.
WOOL FAT: CHARACTERS:
Wool fat is a pale yellow, tenacious substance with a faint but characteristic
odour.
It is insoluble in water.
Melting point: 36-42ºC
Soluble: in ether & chloroform.
Like other waxes, it is not readily saponified by aqueous alkali, but with a
alcoholic solution of alkali.
Saponification value: 90 – 105.
Iodine value: 18 – 32.
Acid value: not more than 1
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WOOL FAT: CONSTITUENTS:
25 % water
Cholesterol & isocholesterol (main active constituents).
Unsaturated alcohols
Fatty acids
(- lanoceric
- lanopalmitic
- & carnaubic fatty acids)
WOOL FAT: USES:
Wool fat is used as an emollient base for creams & ointments.
BEESWAX:
DEFINITION: Beeswax is obtained by melting and purifying the honeycomb
of Apis mellifica and other bees.
Zoological origin:
Apis mellifera
Apis dosarta
Apis cerana
Apis indica
Apis florea
Family:
Apidae
Source:
Bee hives
GEOGRAPHICAL SOURCES: West Indies, California, Chile, Africa,
Madagascar & India.
Separate monographs exist for yellow and white beeswax.
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Production:
Worker bees have eight wax-producing mirror glands. The size of these
wax glands depends on the age of the worker and after daily flights begin
these glands gradually atrophy. The new wax scales are initially glass-
clear and colorless becoming opaque afterwards.
The wax of honeycomb is nearly white, but becomes progressively more
yellow or brown by incorporation of pollen oils and propolis.
BEESWAX: PREPARATION:
Wax is secreted by worker bees in cells on the ventral surface of the last 4
segments of their abdomen. The wax passes out through pores in the chitinous
plates of the sternum & is used, particularly by the young workers, to form the
comb.
Honey bees use the beeswax to build honeycomb cells In which their young are
raised and honey and pollen Are stored.
For the wax-making bees to secrete wax, the
ambient temperature in the hive has to be 33 to 36°C
(91 to 97 °F).
To produce their wax, bees must consume about eight times as much honey by
mass.
When beekeeper extract the honey, they cut off the wax caps from each
honeycomb cell with an
uncapping knife or machine.
The wax may further be clarified by heating in water.
PREPARTION OF
YELLOW BEESWAX:
Yellow beeswax is prepared, after removal of the honey, by melting the comb
under water. This causes solid impurities to sink to the bottom while any
residual honey is dissolved). This is then strained and the wax is allowed to
solidify in suitable moulds.
PREPARATION OF WHITE BEESWAX:
White beeswax is prepared from yellow beeswax which is treated with charcoal,
potassium permangante, chromic acid, or chlorine, by the slow bleaching action
 


	38. 6. LIPIDS NOTES  BY BILAL MALIK
200
of light, air & moisture. In this method the melted wax is allowed to fall on a
revolving cylinder which is kept moist. This then slowly becomes bleached.
This is then repeated at least one more time. The wax is finally cast into circular
cakes.
BEESWAX: CHARACTERS:
Beeswax is a yellow-brown or yellow-white solid.
It breaks with a granular fracture & has a characteristic odour.
It is insoluble in water & slightly soluble in cold alcohol, but dissolves in
chloroform and also in warm fixed & volatile oils.
BEESWAX: CONSTITUENTS:
Beeswax is a true wax:
Beeswax is a tough wax formed from a mixture of
several compounds.
Consists of 80% myricin
(myricyl palmitate)
Contains a little myricyl stearate.
Free cerotic acid
Aromatic substances
Its main components are;
Palmitate
Palmitoleate
Hydroxypalmitate
oleate esters of long-chain (30-32 carbons)
Aliphatic alcohols
with the ratio of triacontanyl Palmitate to cerotic acid, the two principal
components, being 6:1.
Applications:
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Making of honeycomb foundation
Beeswax is an ingredient in surgical bone wax
Purified and bleached beeswax is used as:
• Coating for cheese
• Protectant of the food as it ages
• Food additive
• As a component of shoe polish, furniture polish
• As a component of modelling waxes
BEESWAX: ADULTERANTS:
Japan wax: not a true wax, but a fat (may be saponified by means of boiling
aqueous sodium hydroxide – waxes are unaffected by aqueous alkali).
Japan wax is prepared from the fruits of Rhus (Anacardiaceae).
BEESWAX: USES:
Beeswax is used for the preparation of plasters, ointments and polishes.
COOKING OILS:
Do not use fresh, unrefined, mechanically pressed, light & oxygen protected
EFA-rich seed oils for cooking.
Labels: “Cholesterol Free”.
Opened bottles should be kept in the fridge & used with 3-6 weeks. Olive oil
can keep well for up to 2 years.
NB: Cooking method influences the type of oil you use.
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LENOLIN:
Lanolin is also called wool wax or wool grease. It is a yellow waxy substance
secreted by the sebaceous glands of wool bearing animals. Most lanolin used by
humans comes from domestic sheep.
Constituents:
A typical high purity grade of lanolin is
composed predominantly of;
Long chain waxy esters
lanolin alcohols
lanolin acids
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lanolin hydrocarbons
It has been estimated that there may be between 8,000 and 20,000 different
types of lanolin ester present in lanolin .
Production:
o Lanolin is extracted by washing the wool in hot water with a special wool
scouring detergent to remove dirt, wool grease (crude lanolin), suint
(sweat salts), and anything else stuck to the wool.
o The wool grease is continuously removed during this washing process
by centrifugal separators, which concentrate the wool grease into a wax-
like substance melting at approximately 38 °C (100 °F).
Applications:
Lanolin and its many derivatives are used extensively in high value
cosmetics, facial cosmetics, lip products etc
Lanolin is used commercially in many industrial products ranging
from rust-proof coatings to lubricants.
Lanolin is often used as a raw material for producing cholecalciferol
(vitamin D3).
Anhydrous lanolin is also used as a lubricant for brass instrument tuning
slides.
Lanolin can also be restored to woolen garments to make them water and
dirt repellent.
JOJOBA OIL:
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Botanical origin:
Simmondsia chinensis
Family:
Simmondsiaceae
Part used:
seeds
Constituents:
This oil is rare in that it is an extremely long
(C36-C46) straight-chain wax ester
Uses:
In cosmetics as a moisturizer
As a carrier oil for specialty fragrances
Bio-diesel fuel for cars and trucks
Biodegradable lubricant.
SPERMACETI:
Source:
Spermaceti is a wax present in the head cavities of the whale i.e. Physeter
macrocephalus.
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Extraction:
Spermaceti is extracted from oil by
crystallization at 6 °C. When treated by pressure and
a chemical solution of caustic alkali, spermaceti
forms brilliant white crystals that are hard but oily to
the touch, and are devoid of taste or smell.
Uses:
Ingredient in cosmetics
Leather working
Lubricants
Making of candles
Dressing of fabrics
Pharmaceutical excipient (in ointments)
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CARNAUBA WAX:
Botanical origin:
Copernicia cerifera
Copernicia prunifera
Family:
Arecaceae
Part used:
Leaves
Constituents:
Carnauba consists mostly of;
Aliphatic esters
Diesters of 4-hydroxycinnamic acid
ω-hydroxycarboxylic acids
Fatty acid alcohols
Methoxy cinnamic acid
Uses:
Automobile waxes
Shoe polishes
Dental floss
Food products such as sweets,
Floor and furniture waxes and polishes
Use for paper coatings
Emollient
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