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-Volatile oils are the odorous principles found in various organs . Because they 

evaporate when exposed to the air at ordinary temperatures without decomposition 

, they are called volatile oils , ethereal oils , or essential oils . The last term is 

applied because volatile oils represent the "essences" or odoriferous constituents of 

the plants .  

-Volatile oils are colorless as a rule , particularly when they are fresh , but on long 

standing they may xoidize & resinify , thus darkening in color . To prevent this 

darkening : 

-They should be stored in a cool , dry place. 

- Stored in tightly stoppered , preferably full (not half emptied). 

- Amber glass containers . 

-Depending on the plant family , volatile oils may occur in specialized secretory 

structures such as: 

- glandular hairs (Labiatae)  

 -modified parenchymal cells (Piperaceae)  

 -oil-tubes called vittae (Umbelliferae) – 

-Volatile oils may occur in all tissues , in the rose , in the bark like cinnamon , in 

the fruits like umbelliferous fruits , in the rind as in orange --- 
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 Chemical constituents of volatile oils may be devided into 2 broad classes , 

based on their biosynthetic origin :  

1- Terpene derivatives formed via the acetate-mevalonic acid pathway. 

2- Aromatic compounds formed via the shikimic acid-phenyl propanoid route .  

-Although volatile oils differ greatly in their chemical constitution , they have a 

number of physical properties in common .  

1. They posses characteristic odors  

2. They are characterised by high refractive indices  

3. Most of them are optically active , & their specific rotation is often a valuable 

diagnostic property . 

4. Volatile oils are immisible with water , but they are sufficiently soluble to 

impart their odor to water . The aromatic water are dependent on this slight 

solubility. Volatile oils are soluble in ether , alcohol , & most organic solvents . 

 

- Almost any type of organic compound may be found in volatile oils 

(hydrocarbons , alcohols , ketones , aldehydes , ethers , oxides , esters , & others) 

& only a few posses a single component in a high percentage ex: clove oil contains 

not less than 85% of phenolic substances mainly eugenol . However , it is not 

uncommon a volatile oil to contain over 200 components , & often the trace 

constituents are essential to the odor & flavor. The absence of even one component 

may change the aroma .  

-Plants of the same species grown in different parts of the world usually have the 

same components , but the percentage that are present may differ. 

- It is seen that plant when collected at the blooming time contains the largest yield 

& good quality of the required active constituents. 
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Isolation of volatile oils 

Several methods are available for the isolation of volatile oils: 

1-Distillation : Volatile oils are usually obtained by distillation of the plant parts 

containingthe oil . The method of distillation depends on the condition of the plant 

material . Three methods of distillation are used : 

 

A- Water distillation : is applied to plant material that is dried & not affected by 

boiling. Clavenger apparatus is used for this type of distillation . Ex: distillation of 

terpentine oil. 

B- Water & steam distillation : is employed for either dried or fresh substances 

that may be affected by boiling . Ex : distillation of cinnamon & clove oils , 

whereby , the drug is ground & then covered with a layer of water . Steam is 

passed throught the macerated mixture . Because the oil could be impaired by 

direct boiling the steam is generated else-where . The oily layer of the condensed 

distillate is separated from the aqueous layer .    Or we use a flask with perfurated 

screen & by boiling , the drug on the screen is extracted .   

 

C- Steam distillation : this method is applicable to fresh plant drugs ex : 

peppermint , spearmint . The drug is cut & placed directly into a metal distilling 

tank on a truck bed & the steam lines are attached to the bottom of the distilling 

tank . Steam is forced through the fresh herb & carries the oil droplets through a 

vapor pipe attached at the top of the tank to the condensing chamber .  

 

2- Cold expression : It is for obtaining volatile oils from citrus fruits ex: lemon , 

orange which are affected by heat . 

 

3- Extraction : several methods are applied for extraction : 
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A- Extraction with organic solvents : Volatile oils are readily soluble in most 

organic solvents but the disadvantage of this method is that the organic solvent also 

dissolve the wax & coloring matter present in the crude drugs . 

Ideal solvent should have several properties : 

1- It must dissolve the odorous principle leaving the waxy materials & coloring 

matters . 

2-The boiling point of the solvent must be low because of removing the solvent 

easily under reduced pressure from the volatile oil. 

3- The organic solvent must be inert . 

4- The solvent must not dissolve in water. 

5- The solvent must have a uniform boiling point & when evaporated must not 

leave any residue . 

B- Cold fat : One of the properties of volatile oils is that its solubility in lipids or 

fats or lard or liquid paraffin . The flowers which contain the volatile oil is 

immersed in the lard (maceration) then separate the volatile oil from the lard by 

using absolute alchohol then removing alchohol under reduced pressure . 

C- Hot fat : like the cold one only hot lard is used . 

 

4- Enzymatic action followed by steam distillation : Plant belong to certain 

families ex : cruciferae contain glycoside which on hydrolysis & steam distillation 

we can separate volatile oil ex : sinigrin in black mustard which on enzymatic 

hydrolysis will produce mustard oil . 

 

To choose one of these methods we must look for : 

1- Solubility of volatile oil or fraction or constituent of volatile oil in water .  

2- Steam volatility with out decomposition .  

3- Solubility in organic solvents . 
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4- Possibility of separation of volatile oil from organic solvents .  

5- The localization of the volatile oil within the crude drug . 

 

Medicinal & commercial uses of volatile oils : 

1- It is used as flavoring agents . 

2- Local irritant ex :  pinene & comphor. 

3-Anesthetic ex : clove oil which contains eugenol . 

4- Prophylactic against insects ex : citronella oil . 

5- Bactericidal & antiseptic as in soap & gargles . 

6- Against asthma : the action is due to volatile oil which irritate the mucous 

membrane of the respiratory tract causing the expectorant action .  

7- Carminatives ex : peppermint oil . 

8- Urinary antiseptic ex : Buchu leaves . 

9- Anthelmentic ex : ascaridol from chenpodium oil. 

Chemistry of volatile oils 

In only a few cases , volatile oil consists of a single chemical compound , in most 

cases , they are mixtures of compounds of diverse types 

Many volatile oils consist of terpenes . Terpenes are defined as natural products 

whose structures may be devided into isoprene units (C5H8). These units arise 

from acetate via mevalonic acid & are branched-chain , 5-carbon units containing 

two unsaturated bonds  
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During the formation of terpenes , the isoprene units are linked in a head to tail 

fashion , the number of units incorporated into a particular terpene make the bases 

for the classification of the compounds. 

Monoterpenes are composed of two isoprene units & have the molecular formula 

C10H16.  Sesquiterpenes C15H24 , contain three isoprene units . Diterpenes C20H32 

have four isoprene units & triterpenes C30H48 are composed of six isoprene units. 

The terpenes found most often in volatile oils are monoterpenes . They can occur 

in acyclic , monocyclic & bicyclic forms as hydrocarbons & as oxygenated 

derivatives , such as alchohols , aldehydes , ketones , phenols , oxides & esters . 

Another major group of volatile oil constituents are phenyl propanoids . These 

compounds contain the C6 phenyl ring with an attached C3 propane side chain . 

Many of the phenylpropanoids found in volatile oils are phenol or phenol ethers. 

 The different compounds of volatile oils may be separated in various ways  : 

1- Low temperatures , which crystallize out stereoptenes. 

2-Fractional distillation . 

3- Fractional crystallization . 

4- Different forms of chromatography. 

5- Removal by chemical action. 

Biosynthesis of volatile oil constituents  

The biosynthetic building blocks for terpenes are isoprene units . Isoprene units 

are isopentenyl pyrophosphate & dimethyl allyl pyrophosphate , compounds that 

arise from acetate via mevalonic acid . Geranyl pyrophosphate is the C-10 

precursor of the terpenes & is believed to play a key role in the formation of 

monoterpenes . It is formed by the condensation of one unit each of isopentenyl 

pyrophosphate & dimethyl allyl pyrophosphate . Geranyl pyrophosphate is 

believed to be the direct precursor to acyclic monoterpenes . However, it must be 

isomerized to neryl pyrophosphate before the cyclic monoterpenes can be formed 
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because the trans isomer does not have the correct stereo-chemistry for cyclization 

. 

 

 

 

Evaluation of volatile oils 

Several physical & chemical properties are used to evaluate the volatile oils .  

Physical properties : 

1- solubility 

2-specific gravity 

3- refractive index : when a source of light pass from less dense to more dense 

medium it reflect or bent towards the normal . It is measured by refractometer. 

4- optical rotation : most essential oils when placed in a beam of polarized light 

pocess the property of rotating the plane of polarization to the right or to the left . 

The optical activity of volatile oils is determined by polarimeter . 

 

 

Chemical properties : 

1- determination of acid . 
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2- determination of ester. 

3- determination of alchohol. 

4- determination of ketone & aldehyde. 

5- determination of phenol. 

 

 

Classification of volatile oils  

Generaly volatile oils are devided into two main groups : 

1- Non oxygenated hydrocarbons volatile oils . 

2- Oxygenated hydrocarbons volatile oils . 

 

1-Non oxygenated hydrocarbon volatile oils : 

They have no oxygen & have many derivatives , so many essential volatile oils 

contain hydrocarbon volatile oils which have the formula C10H16 , C10H18 , C10H22 -

-- which differ in the degree of unsaturation . 

 

Hydrocarbon volatile oils may be found in several forms : 

A- Acyclic  

B- Cyclic which can be : 

1-Monocyclic      

     2- bicyclic 

 

A- Acyclic: ocimen & myrcen 
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             Ocimen (C10H16)                                            Myrcen (C10H16) 

                                                                                           

B- Cyclic  

a- monocyclic: e.g. terpinene 

 

                                                       Terpinen (C10H16) 

 

b. bicyclic :e.g. carene & pinene 
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Hydrocarbon volatile oils occur in many plants e.g. citrus , mentha , myristica   , 

caraway  , pine , cardamon  , coriander & many other plants . 

 

Note : All plants contain hydrocarbon & oxygenated hydrocarbon volatile oils , but 

in different percentages . 

 

Plants containing mainly hydrocarbon volatile oils : 

1- Cupipae : Full grown unripe fruit of Cupipa . The main hydrocarbon volatile 

oils are sapinene & cademine . Used as antiseptic , expectorant , & stimulant .  

2- Terpentine oil : contains pinene which is used as local irritant . 

3- Black pepper : It is the dried full grown unripe fruit of Piper nigrum F: 

Piperaceae . The aroma of piper is due to 1-2.6 % of volatile oil containing pinene 

& lemonine in addition to other oxygenated hydrocarbon volatile oils. It is used as 

condiment , stimulant , irritant , & febrifuge .  

 

Oxygenated hydrocarbons volatile oils : 

1- Alcoholic volatile oils : 

a.Acyclic alchoholic volatile oils . Ex : Geraniol 

 

b- Monocyclic alchoholic volatile oils . Ex : menthol 
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      menthol 
Menthol is biosynthesised via acetate-mevalonate pathway as shown bellow: 

 

 
 

 

 
c- Sesquiterpene alchoholic volatile oils . Ex : zingiberol 
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Plants containing alchoholic volatile oils :  

Mentha : is the dried leaves & flowering tops of Mentha pipperita  F: Labiatae . It 

is also called peppermint . It contains volatile oils about 1% , resin & tannins . 

Peppermint oil contain menthol as a major constituent . The oil is used as 

carminative , stimulant & counter irritant . Commrcial uses is as flavoring agent 

specialy for chewing gum. 

The enviromental factors have important effects on peppermint. Young leaves 

contain menthol in high concentration as the major constituent. 

 

2- Aldehyde volatile oils:   

a- Acyclic aldehyde ex : Neral 

 

Neral  

b- Cyclic aldehyde ex : Cyclocitral 
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         Cyclocitral 

 
c- Aromtic aldehyde ex : Anise aldehyde 

   
Plants containing aldehyde voltile oils: 
1.Cinnamon : is the dried bark of Cinnnamomum loureirii  F : Lauraceae. 

Contains cinnamaldehyde , tannins . Used as carminative & flavor . 
 

 
 

Cinnamaldehyde  

 
2- Lemon peel : Fruit of Citrus lemon  F : Rutaceae . Used as flavor , stimulant. 

 
3- Bitter almond : is the dried ripe kernels of Prunus amygdalis  F : Rosaceae. 

Contains benzaldehyde . 
 
 

3- Ketone volatile oils : 
It is devided into : 

1- Monocyclic terpene  ex: Menthon & pulegon 
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   Menthone                 Pulegone 

 
2- Bicyclic ketone  ex: Camphor 

                                               
 

      Camphor                           
3- Non terpene ketone such as irone which is found in iris 
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                Irone                                                                          Iris  

 
Plants containing ketone volatile oils : 

1- Cinnamon : contains an important volatile oil which is camphor . The scientific 

name is Cinnamomum comphora  F : Lauraceae . 

There are two types of camphor : 

a-Natural camphor : occur as crystaline powder & it is opticaly active. 

b-Synthetic camphor : which is opticaly inactive (racemic mixture) . It is prepared 

from pinene which is a bicyclic compound .  

Camphor is used as topical anti pruretic & have stimulant & antispasmodic action. 

 

2. Caraway: consist of the dried ripe fruit of Carum carvi    F: Umbellifarae. 

Contains volatile oil from 5 – 7 % & 2 % fixed oil. 

Used as flavoring agent & carminative. 

 

4. Phenolic volatile oils: 

                       
 

Plants containing phenolic volatile oils 

1. Thyme:  is the dried leaves & flowering tops of Thymus vulgaris  F:labiatae . 
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Contains 1 – 2.6% of volatile oils (thymol), resin, tannins used as carminative & 

flavour, antiseptic,  & antispasmodic, used in gargles & mouth wash, antifungal, 

antiviral. 

2. Clove : consist of dried flowers buds of Eugenia caryophyllus    F: Myrtaceae. 

Contains cheifly eugenol. Used for tooth ache & applied topically into dental 

cavities, it has antiseptic, carminative & local anesthetic action. 

Eugenol is biosynthesised from shikimic acid through cinnamic acid as follows: 

 

 

 

5.Phenolic ethers volatile oils: 
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Plants containing phenolic ether volatile oils 

1. Anise:  consist of the dried ripe fruit of Pimpinella anisum    F: Umbellifarae. 

Contains 1 – 3% volatile oils consist of 90 – 93% anethol used as carminative & 

flavoring agent. 

2. Myristica (nutmeg): consists of the dried ripe seeds of Myristica fragrance   F: 

Myristicaceae. Contains volatile oil (myristicine) & safrol & fixed oils. 

Used as flavor & condiments, useful agent for controling diarrhea associated with 

certain type of carcinoma, has CNS effects. Large quantities up to 15 gm causes 

hallucination. 

 
6. Oxide volatile oils ex: Eucalyptol or cineol (1,4 & 1,8 cineol) 

 

Found in Eucalyptos which consists of the fresh leaves of Eucalyptos globus F: 

Myrtaceae. Contains volatile oils 70-85% with small amounts of aldehyde volatile 

oil , terpenes & sesquiterpenes . Used as flavoring agent , antiseptic , & 

expectorant , used for cough , carminative , stimulant , externaly used as 

parasiticide . 

 

7. Ester volatile oils: 

Usually the acetate of terpineol & geraneol are esters of volatile oils.  
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Geraneol acetate 

Among the drugs in this section we have lavender oil, mustard oil. 

Another example is methyl salicylate. 

 

Methyl salicylate 

Methyl salicylate is found in the dried leaves of Gaultheria procumbens   of  F: 

Ericaceae which is one of the wintergreen plants. Winter green is a group of 

plants. Wintergreen once commonly referred to plants that 

remain green (continue photosynthesis) throughout the winter. The 

term evergreen is now more commonly used for this characteristic. 

Main uses as analgesic, anti inflammatory drug.  Native Americans brewed 

a tea from the leaves to alleviate rheumatic symptoms, headache, fever, sore throat 

and various aches and pains. During the American Revolution, wintergreen leaves 

were used as a substitute for tea, which was scarce.  

Wintergreen is a common flavoring in American products ranging from chewing 

gum, mints and candies to smokeless tobacco such as dipping tobacco (American 

"dip" snuff) . It is also a common flavoring for dental hygiene products such 

as mouth wash and tooth paste. 

http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Green
http://en.wikipedia.org/wiki/Photosynthesis
http://en.wikipedia.org/wiki/Winter
http://en.wikipedia.org/wiki/Evergreen
http://en.wikipedia.org/wiki/Indigenous_peoples_of_the_Americas
http://en.wikipedia.org/wiki/Tea
http://en.wikipedia.org/wiki/American_Revolution
http://en.wikipedia.org/wiki/Chewing_gum
http://en.wikipedia.org/wiki/Chewing_gum
http://en.wikipedia.org/wiki/Herbal_smokeless_tobacco
http://en.wikipedia.org/wiki/Dipping_tobacco
http://en.wikipedia.org/wiki/Dental_hygiene
http://en.wikipedia.org/wiki/Mouthwash
http://en.wikipedia.org/wiki/Toothpaste
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                                        Gaultheria procumbens image 

 

                                               Lipids 
(fixed oil , fats & waxes) 

 
Fixed oils & fats are substances of either vegetable or animal origin ; those that are 
fluid are known as oils , those that are solids are fats . 

Chemically they are esters of fatty acids with alchohol. 
 

Classification of lipids : 
1- Simple lipids – Fixed oil & fats . 

  -Waxes 
 

2- Compound lipids . 
 

 
Simple lipids : consist of esters of fatty acids with alchohol , in case of fixed oil & 
fats , alchohol is glycerol while waxes the alchohol has higher molecular weight ex 

: cetyl alchohol (C16H33OH) . 
Compound lipids : are esters of fatty acids with alchohol containing another group 

ex : 
1- Phospholipids : compounds of fatty acids with glycerol & phosphoric acid.  

2- Glucolipids : compounds of fatty acid , glycerol , & carbohydrates .  
3- Sulpholipids : containing sulfur . 

4- Aminolipids : containing nitrogen . 
 

 
 

Simple lipids : 
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Simple lipids (fixed oils , fats & waxes) are esters of long-chain fatty acids & 
alchohols , or of closely related derivatives . The chief difference between these 

substances is the type of alchohol  ; in fixed oils & fats glycerol combines with the 
fatty acids , in waxes the alchohol has a higher molecular weight ex : cetyl 

alchohol . 
Fats & fixed oils are obtained from either plants ex : olive oil or from animal ex : 

lard . 
Their primary function is food energy or storage , & they are important products 

used in pharmaceutical , industrial & nutritional processes . 
 

Differences : 
Fixed oils & fats differ only in their melting points . Fixed oils are liquids at 

normal temperature whereas fats are semisolids or solids at ordinary temperature . 
Most of vegetable oils are liquids at ordinary temperature & most animal fats are 

solids with some exceptions .  
 

 
 

Isolation : 
Fixed oils & fats of vegetable origin are obtained by expression in hydraulic 
presses . If the expression is carried out in cold the oil is known as cold-pressed oil 

while if expression is carried out in heat the oil is known as hot pressed oil . 
Sometimes organic solvents are used for 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 & may be separated by decantation. 

 

Chemistry : 
Chemically oils & fats are esters of glycerol which is combined with organic acids 
of high molecular weight such as oleic , stearic  , linoleic acid, ricinoleic acid etc.. 

the fixed oils & fats are glycerides of fatty acids that have the general formula:   
                                        

                                                       CH2-O-CO-R 
                                                       CH-O-CO-R` 

                                                       CH2-O-CO-R" 
 
If R,R`,&R" are different fatty acids the compound is called mixed glyceride . The 

compoosition of the glycerides in any fixed oil or fat is influenced by the amounts 
of various fatty acid that are present during formation . Usually , the glycerides of 

unsaturated fatty acids are liquids , whereas the glycerides of saturated fatty acids 
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of sufficient chain length are solid . The predominance of either type in an oil 
determines whether the mixture is liquid or solid . Some of the more common fatty 

acids are: 
 

Caproic               CH3(CH2)4COOH 
Caprylic              CH3(CH2)6COOH 

Lauric                 CH3(CH2)10COOH saturated 
Palmitic              CH3(CH2)14COOH 

Stearic                CH3(CH2)16COOH 
 

Oleic                  CH3(CH2)7CH=CH(CH2)7COOH 
Linoleic             CH3(CH2)4CH=CH-CH2-CH=CH(CH2)7COOH            unsaturated 

 
Cyclic ex : hydrocapric acid 

 
 

Physical properties: 
Fixed oils are & fats are lighter than & insoluble in water , greasy to feel , leave a 
permenant translucent stain on paper & do not volatilise on exposue to air. They 

are freely soluble in ether , chloroform , & light petrolium , but are usually 
insoluble in alcohol (an important exception being castor oil which dissolves in 3.5 

volumes of alcohol 90%). The primary function of fats & fixed oils is as an energy 
(food) storage. They are also important products used pharmaceutically , 

industrially & as foods. Vegetable oils & fats may occur in various parts of the 
plant but as a general rule seeds contain larger quantities of fats & fixed oils than 

do other parts of the plant e.g. cotton seed oil , linseed oil , sesame seed , castor 
beans , almons & others. In few examples , other plant parts may yield 

considerable quantities of fixed oils e.g. pericarp of olive. Fixed oils  sometimes 
may be accumilated instead of carbohydrates in the root as in senega or in the bark 

as in cinnamon e.g. seeds rich with fixed oils is strophanthus . 
 
 

Biosynthesis of lipids 
Acetate first reacts with CoA & the acetyl CoA thus formed is converted by 

reaction with CO2 to malonyl CoA . This in turn react with an additionl molecule 
of acetyl CoA to form a 5-carbon intermediate which undergoes reduction & 

elimination if CO2 to produce butyryl CoA. Malonyl CoA again reacts with this 
compound to form a 7-carbon intermediate which is reduced to caproyl CoA. 

Repition of the reaction results in a fatty acid containing an even number of carbon 
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atoms in its chain. Thus the malonyl portion of malonyl-CoA , a 3-carbon 
compound is actually the source of the 2-carbon biosynthetic units of the fatty 

acids. 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 Hardening & polimerization of fixed oils & fats : 
The unsaturated fixed oils & their glycerides are capable to add H2 to the double 
bond in the presence of a catalyst . This property is used in fat industry , in the 

manufacturing of margrin from the oil . This process is called fat hardening 
whereby the fats are less susceptable to rancidification . 

Fat polymerization consists of heating the oil in an innert atmosphere , the prolong 
heating brings more of the unsaturated components to react with each other to give 

a more saturated oil or cyclic structure      ex :    -CH=CH-                           C       C 
                                                                 -CH=CH-                           C       C 
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The polymerized oil do not develop a rancid taste or odour during storage . 
Hydrogenation of the carbon-carbon double bonds in such cheep oils as cotton 

seeds oil , corn oil & soy bean oil converts these liquids into solids having a 
consistancy comparable to that of lard or butter. This hardening of oils is the basis 

of an important industry that produces cooking fats. Hydrogenation not only 
changes the physical properties of fat but also changes the chemical properties : a 

hydrogenated fat becomes rancid much less readily than does a non hydrogenated 
oil.   

 

Drying properties : 
Fixed oils may be classified according to its drying properties into : 
1- Non drying : it contains large quantities of oleic acid glycerides such oils may 

be thicken on exposure to air but do not dry ex : olive oil . 
2- Semi drying : contains both oleic & linoleic glycerides ex : cotton seed oil , 

sesame oil. 
3- drying oils : contains lenolenic acid glycerides ex : linseed oil . 

This classification is based on their ability to absorb oxygen from the air . Oxygen 
saturates the double bonds to form oxides that may polymerize to form hard films . 

This property is of great importance in paint industry . 
 

Evaluation of fixed oils & fats: 
The united states pharmacopeia & the Natinal Formulary include several tests for 
fixed oils by means of which their identity , quality , & purity may be determined. 

These tests are based upon the chemical constitution of the oil or fat: 
1-Acid value or acid number: indicates the amount of free fatty acids present in the 

oil. (no. of mg of KOH required to neutralize the free acids in 1 gm of the 
substance). 

 
2-The saponification value: indicates the number of mgs of KOH neede to saponify 

compeletly 1 gm of fat or oil. (no. of mgs of KOH neede to neutralize the free 
acids & saponify the esters in 1 gm of the substance). 

 
3-Reichert-Meissel number: is the number of mls of 0.1N KOH solution required 

to neutralize the volatile water-soluble acids obtained by the hydrolysis of 5 gms of 
the fat. 
 

4-Iodine number : indicates the degree of unsaturation ( no. of gms of iodine 
absorbed under certain conditions by 100 gm of the substance). 
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5-Ester value: no. of mgs of KOH required to saponify the esters of 1 gm of the 
substance. 

 
6-Other physical constants such as melting point , specific gravity , & refractive 

index also serve as identity , purity , & quality test.      
 

 

Rancidity of fixed oils : 
Tranformation in oils & fats during storage , during which a new compound is 
formed which may cause change of the consistency of the oil (taste & odour) . 

Rancidity is due to presence of volatile, bad smelling acids & aldehydes. These 
compounds result in part at least from attack by oxygen at reactive allylic positions 

in the fat molecules. Hydrogention slows down the development of rancidity 
presumably by decreasing the number of double bonds & hence the number of 

allylic positions. 
 

Types of rancidity :  
1- Hydrolytic rancidity .  
2- Oxidative rancidity . 

 
Hydrolytic rancidity : 

It is due to the production of free fatty acids , generaly caused by the enzyme lipase 
(fat splitting enzyme) . To overcome this type of rancidity we must keep the 

moisture with a certain limit to inactivate the enzyme by heat. 
 

 
Oxidative rancidity : 

It  is differentiated into : 
a- Rancidity occur in a highly unsaturated fatty acids followed by polimerization 

(formation of cyclic polymers which are more stable). 
b- Rancidity in less saturated oil , it leads to development of rancid fixed oil or fat . 
To overcome this rancidity anti oxidant agent may be added to the fixed oil or fat 

ex: propyl gallate , citric acid. 
 

 

Uses of fixed oils & fats 
Fixed oils & fats are employed in pharmaceuticals for their emolient properties. As 
ointments or as liniments or creams, emulsions , they may also be used as vehicles 

for other medicaments. Some pther oils , like castor oil & chaulmoogra oil , have 
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special theraputic properties. In the arts & in industry they are used in the 
manufacture of soaps, as drying oils in the manufacture of paints & varnishes , & 

as lubricants. 
 


