
*Corresponding Authors: E-mail: veroigbo@yahoo.com           18 

 

INTERNATIONAL SCIENCE RESEARCH JOURNAL  

ISSN: 2006 –1730 

© ACADEMIC PUBLICATIONS, 2015 

 

COMPARATIVE ANALYSIS OF THREE PERFUMES THROUGH STEAM 

DISTILLATION METHOD 

 

V.O EZIGBO * AND C.I EZIGBO** 

*  DEPARTMENT OF PURE AND INDUSTRIAL CHEMISTRY, ANAMBRA STATE 

UNIVERSITY, ULI. 

** DEPARTMENT OF PURE AND INDUSTRIAL CHEMISTRY, MADONNA 

UNIVERSITY, ELELE. 

 

ABSTRACT: The perfumes were produced using steam distillation method. The possible 

local materials used for the extraction were Cymbopogon citratus (Lemon grass), Ocimum 

americanusm (Scent leaves) and Ocinum gratissimum (Curry leaves). The weight of each of 

these materials used was 100g. The essential oil gotten were mixed with other additives and 

then analyzed for odour retention capacity, volatility, reaction on the skin and reaction on the 

clothes. The result of the analysis from sample A (Cymbopogon citratus) was better than the 

result of analysis from sample B (Ocium amaericanus) and sample C (Ocinum gratissimum). 

The perfume produced from sample A has higher odour retention capacity and lower rate of 

volatility. 

Perfumes are substances used basically to mask an unpleasant odour or to impact a desired 

fragrance in an object, place etc. Unfortunately, the essential oils used by most Nigerian 

cosmetic industries for manufacturing of perfumes are imported. It is therefore the objective 

of this research work to find out to what extent our local materials could substitute these 

imported materials. To this development, the essential oils used for the formulation of this 

perfume were extracted from Cymbopogon Citratus, Ocilimum amaericanus and Ocilimum 

gratissimum by method of steam distillation. Physical constants such as density, refractive 

index, solubility in ethanol, smell and colour were also determined. Ethyl alcohol was used as 

the solvent for compounding, while the leaves were used as different base notes. Finally, the 

perfumes were found to have similar properties with the conventional perfume. 

 

KEYWORD: Cymbopogon citratus, Ocimum amaericanum, refractive index, ethyl alcohol, 
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INTRODUCTION 

Perfumes are products that result from the 

blending of certain odoriferous substances 

in appropriate proportion, producing 

fragrance pleasing to the sense of smell.  

 

 

Perfume has been given many 

explanations by many scientist and 

authors. The oxford advanced learners 

dictionary defines “perfume” as a sweet 

smelling liquid often made from plants 

used especially on the body. Steren 2003 
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defines perfume as the mostly 

concentrated form of fragrances. Orine 

Marie Tosello, a graduate of perfumery 

school in Grasse; France says that a good 

perfume contains anywhere more than fifty 

aromatic substances, which are carefully 

combined to make an appealing scent 

(Piesse 1994). 

However, perfume is made from about 

78% of specially denatured ethyl alcohol 

and remainders of essential oils. Perfumes 

were originally extracted from plants and 

animals and placed in a base which could 

be applied to skin. 

Therefore, in this study, an attempt is 

made to prepare perfumes from essential 

oils extracted from local leaves such as 

lemon grass, curry and scent leaves. Some 

of their characteristics like odour retention 

capacity, rate of volatility and reaction on 

the skin were examined (Finer 1963). 

From time, immemorial perfumes have 

been used by many people in different 

occasions to solve one problem or the 

other or to freshen our surroundings. Some 

perfumes are highly medicinal and are 

used to reduce the pain in joint which will 

not be displeased with its action. The 

essential oil from lemon grass scale helps 

to keep joint pain under control and to kill 

infection on the skin. It is also used as a 

spread over superficial wounds, sore joints 

and as insect repelling. The scent can be 

used to keep bugs away and that off course 

applied to mosquitoes.  

Invariably, some animal products are used 

in perfume and they include musk from the 

male musk deer, ambergris from sperm 

whales cestrum, a secretion of the beaver 

and Civet from the civet cut. All are used 

as fixative and add an indefinable mystery 

to the smell at the same time (Geissman 

1963). 

Perfumes are generally classified by their 

scents and concentration levels. The 

perfume ingredients may be classified into 

two main categories viz: Natural and 

synthetic ingredients, Encyclopedia 

Americana (1988) natural ingredient 

throughout the 16th and 17th centuries, 

many large European houses have rooms, 

where home-made cosmetics and perfumes 

were made from local plant ingredients 

The French queen, Marie Antoinette 

(1755-1793) had many natural perfume 

and fragrance made for her by perfumers, 

jean-Louis Far Geon; natural ingredient of 

the perfumes of Marie Antoinette include 

violet, jonquil, rose, lily and tuberose 

(Pybus 1980). 

The natural ingredients which are used in 

the production of perfumes are derived 

from both plants and animal resources. 

The chief plant materials used are essential 

oils or volatile oils. Volatile oils are 

complex mixtures of odorous substances 
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found in a wide variety of plants and are 

produced mainly by steam distillation. 

The oils may be present in one or more 

parts of the plant, such as the flowers, 

leaves, stem, barks, woods, roots, rhizome 

grass, fruits or seeds (Hawkins 1981). 

Essential oils are produced through several 

methods such as steam distillation, 

extraction with volatile solvent, expression 

and maceration, especially where high 

temperatures would not have an 

undesirable effect on the oil. Some natural 

essential oils such as lemon grass oil, curry 

leave oil, scent leave oil, bay oil, abrette 

seed oil, angelica root oil etc. are made 

form steam distillation method. 

 

Properties of Essential Oils:  

a. Essential oils are volatile in steam 

and are most commonly recorded 

by steam distillation. 

b. Some of the oils are slightly 

soluble in water but are completely 

soluble in organic solvents like 

petroleum ether, benzene and 

alcohol. 

c. They are flammable and have 

characteristic odours. 

d. Some essential oils particularly 

those from citrus fruits and 

coniferous or eucalyptus trees, 

contain high properties of organic 

compounds known as terpenes 

(which tends to oxidize in air) or to 

polymerize to form compounds 

with strong odour or flavour of 

their own  

The terpenes form a group of compounds, 

majority of which occur in plant kingdom. 

Flower oils are similar in nature to 

essential oils but are obtained from the 

plant by solubility or absorption process. 

The flower oils are among the most 

expensive perfume ingredient. They 

include: Tonquid rose, marissus, etc. 

 

a. Lemon grass (Cymbopogon 

citrates) is an aromatic grass native to 

Indian tropical regions and California. It 

belongs to the grass family Gramineac and 

is closely related to citronella which is an 

important perfume isolated gotten from 

citronella oil.  

Lemon grass is principally used to treat 

infection, pain etc and to reduce body 

temperature. It is also used as a flavouring 

agent in perfumes. 

Cymbopogin citrates contain about 4% of 

volatile oil. Its volatile oil is 65% citral, 

12% myrcene and 23% sandy oils. Lemon 

oils consist of many citral and limonene. It 

is slightly soluble in water but dissolves in 

alcohol, carbon disulphite and glacial 

acetic acid. Citral is a fluid which has the 

smell of lemons. Citral was shown to 

contain an oxo-group. 
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The lemonene (C10H10) which is another 

main constituent of lemon oil is optically 

active. 

b. Curry Leaves (Ocilimum 

Gratissimum). 

Hawkins (1984) in his work stated that 

curry made from curry leaves is a mixture 

of plant species used with meat and fish 

and other sea food, each requires its own 

specific combination species of essential 

oils oleroresins and other natural 

extractives and word smoke. Smoke 

concentrations are obtained from it in 

which the curry constituted the largest 

single class of food additive. They may be 

used to adjust for seasonal variations in 

natural products, to compensate for loss or 

volatiles from heat processed food 

(Williams et al., 1994).  

 

c. Scent Leaves (Oclimum 

Americanus) 

‘Scent leave’ is herb group mainly in 

tropics. It is used locally as a flavour to 

foods and other medicinal activities. 

Essential oil can also be obtained from the 

leaves. 

Towards the end of the 18
th

 century, with 

the execution of Marie Antoinette and the 

growth of the industrial revolution in 

Britain, Natural plant ingredients for 

perfume were in demise. In addition, the 

intervention of science introduced 

synthetic ingredients into perfumes. 

Natural perfumes of the past were soon 

forgotten in favor of the new synthetic 

fragrance. 

Synthetic ingredients or aromatic 

chemicals are substances of known 

chemical structure isolate or derived from 

natural product, or built in laboratory from 

simple chemical substances (Streve, 1989). 

Lawless, (2001) stated that aromatic 

chemicals may be classified in several 

ways. Some are isolated or derived from 

essentials oils; others are completely 

synthetic. Some are found in nature, and 

others are unknown in nature. Some 

closely resemble flowers or other perfumes 

in odour, while others posses independent 

characters with little or no resemblance to 

nature. Some important perfumery isolates 

are granoil from citronellal oil or 

palmarosa, citronellal from citronekal oils, 

rhodind from genonium oil, linaliols from 

rose wood oil, terpinoid from fine oil, 

citral from lemon grass oil, euqenol from 

dove oil, surface from safrale and camphor 

cetrol from cedar oil (Encyclopedia 

Americana 1979).  

Some substances are also derived from 

essential oils. Naturally derived substances 

are many aromatic chemicals such as the 

synthetic musks, called xylene, musk 

ambretten, and musk ketones: 

phenylethylalcohol which has a rose odour 

and so on.  
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Synthetic perfumes have pleasing aromas 

but not the healing aromas of the past. 

Furthermore, the allergic reactions of 

toxins and chemicals used in synthetic 

perfumes have only recently become 

apparent. Although synthetic perfume may 

be aromatic fragrance to some; people 

today prefer to use natural perfume instead 

of synthetic fragrances (Gattefoss, 1959).  

 

MATERIALS AND METHODS 

3.1 Sample Collection 

The lemon glass used in this work was 

collected from Awuda Nnobi, in Idemili 

South Local Government Area, of 

Anambra State. While some of it was 

collected from Nsukka. 

The curry and cent leaves used were 

bought from Ochanja market in Onitsha. 

Stage I: Solvent extraction 

10g of grinded dry samples of lemon 

grass, curry leaves and scent leaves were 

separately soaked in 500ml of ethanol and 

allowed to stand for a day. After a day, 

these three samples were filtered in a 

separate conical flask with a filter paper. 

The filtrates were treated with 5g of 

decolourising charcoal to remove grass of 

colouring impurities and were allowed to 

stand for a day.  

Stage II: Steam distillation 

The alcoholic extracts collected from 

solvent extraction method were added to 

other organic solvents or synthetic 

materials like 5ml of phenol; 10ml of ethyl 

acetate in each, before undergoing steam 

distillation method. 

This steam distillation method is the most 

important method used in practice for the 

production of essential oil from natural 

source materials. 

Steam is generated from a round bottom 

flask almost filled with sand bat that is 

heated on a direct Bunsen flame. The 

round bottom flask is then effected by the 

heat from the sand bath and the extract 

mixed with steam passed through a water 

cooled condenser and collected on a 

receiver at the condenser end. This steam 

distillation lasted for 4 days. 

3.4 Method of Analysis 

The data collected were presented in 

tables. In the characterization (rate of 

volatilities, odour retention) of the 

perfumes prepared in this work by their 

percentage compositions, the researcher 

used the formula.  

 

 

 

 

DETERMINATION OF PHYSICAL 

CONSTANTS 

Some of the physical properties of the 

essential oils which were determined are 
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i.    Refractive index 

ii.   Density 

iii.  Colour 

iv. Solubility in ethanol 

v.    Smell 

 

REFRACTIVE INDEX 

The Abbe refractioner was used in 

measuring the refractive index of the 

essential oil samples. This was done by 

dropping an aliquot of the sample on the 

instrument slide. The reading was taken 

from the analogue display in the 

instrument. 

 

COLOUR 

The colours of the samples were observed 

with the eyes. 

DENSITY 

The density bottle, measuring cylinder and 

weighing balance were used in carrying 

out the experiment. The weight of a clear 

dry density bottle was obtained after it had 

been weighed on the beam balance then 

the oils in the density bottle, were weighed 

and subtracted from readings gotten from 

the density bottle. 

 

SOLUBILITY IN ETHANOL 

Clean dry sample bottle and a syringe were 

used in carrying out this test. Little 

quantities of ethanol were placed in a clean 

dry test tube. Then little quantity of the 

sample was added one after the other and 

their different solubilities were obtained. 

The solubility of the oils were analyzed 

using the mass of the oil obtained from the 

experiment 

 

Procedures: 

100ml of alcoholic extracts from sample A 

and B and 100ml of alcoholic extract from 

sample C were used as the starting 

material for the preparation of the 

perfume. 

Then other organic or synthetic materials 

such as ethanol, ethyl acetate (ester) 

phenol were added in the three samples. 

The three samples contain an equal 

amount of the additive then boiled. After 

boiling, another 50ml of perfume additive 

was added and checked vigorously to 

ensure homogeneity. 

This is shown in table II below. Sample A 

is the perfume prepared from lemon grass. 

Sample B is the perfume prepared from 

Curry leaves. 

Then sample C is the perfume prepared 

from Scent leaves.   
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RESULTS 

TABLE I: 

RESULTS OF PECENTAGE OF RATE OF VOLATILIZATION, RATE OF ODOUR RETENTION 

AND RATE OF REACTION ON THE SKIN AND CLOTH. 

 

SAMPLES PERCENTAGE OF RATE 

OF VOLATILIZATION 

PERCENTAGE OF RATE 

OF ODOUR RETENTION 

PERCENTAGE OF RATE OF 

REACTION ON THE SKIN 

AND CLOTH 

A 2.5% 6% 0.2% little or no reaction on skin. 

B 3% 5% 4% highest irritating ability. 

C 4% 4.7% 2.0% slightly irritates the skin. 

 

Table II 

Samples  A B C 

Essential oil Ethanol 500ml 500ml 500ml 

Phenol 5ml 5ml 5ml 

Ethyl acetate 10ml 10ml 10ml 

Fragrance before 

boiling 

100ml 100ml 100ml 

Fragrance after 

boiling 

50ml 50ml 50ml 

Boiling point 75
0
C 80

0
C 72

0
C 

 

PHYSICAL PROPERTIES 

TABLE III:   DENSITY OF ESSENTIAL OILS FROM THE SAMPLES 

ESSENTIAL OIL DENSITY (glml) 

Curry leaves 0.885 

Scent leaves 0.861 

Lemon grass 0.800 
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TABLE IV: REFRACTIVE INDEX OF ESSENTIAL OILS FROM THE SAMPLES 

ESSENTIAL OIL REFRACTIVE INDEX 

Curry leaves 1.4507 

Scent leaves 1.4464 

Lemon grass 1.4980 

 

TABLE V: SOLUBILITY OF ESSENTIAL OILS FROM THE SAMPLES  

ESSENTIAL OIL SOLUBILITY(G) / lOOg OF ETHANOL 

Curry leaves 0.112 

Scent leaves 0.05 

Lemon grass 0.140 

 

DISCUSSION 

Since the natural essential oil extracts from 

the three different plant sources were in 

alcoholic solution, it becomes difficult to 

test the properties of the natural essential 

oils present. But it was observed that each 

alcoholic extracts has a distinctive 

fragrance it emits. 

 

The isolation/extraction of the oils from 

the plant materials depends mainly on the 

conditions of the raw materials and the rate 

at which the volatile oil is liberated from 

it. 

However, the extraction of the leaves 

through steam distillation process gave a 

low yield of oil but is very pure. When the 

leaves are cut into small sizes, it enhances 

the extraction process. The refractive 

indices of the oils which suggests high 

purity of the organic compound gives 

lemon grass the most pure of all the oils. 

Likewise in other tables, the highest and 

lowest yields of the oils were shown. 

This research paper has proved so far that 

the extraction of oil from local raw 

materials with strong fragrance is a 

rewarding exercise; hence the initial goal 

has been achieved.  The ratio of essential 

oils obtained to the quantity of plant 

material is very minute. This shows that 

very large leafy plant plantation is required 

for full scale production of perfume. 

Sourcing of raw materials locally is a cost 

effective ventures, as materials obtained 

within Nigeria are cheaper than those 

imported from abroad, since their qualities 

and standards are not very different. It is 

observed in the quality of the products 
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which satisfy all the requirements of any 

standard perfumery formula. 

Perfumes plays important role in the lives 

of people to bring them happiness, beauty 

and emotional satisfaction. The ultimate 

success of the perfumer therefore depends 

on his ability to input into his creation, a 

quality of true beauty infused with a 

suggestive theme. 

 

CONCLUSION 

On comparing the three samples of the 

perfumes prepared, it becomes necessary 

to conclude by pointing out among the 

three samples, one that exhibits most of 

the perfume characteristics as related to 

the literature review of perfumes. 

Sample A which is the perfume prepared 

from “Lemon glass” has its chemical 

composition that characterized the pleasant 

fragrance it emits just like those of 

specimen B and C respectively. But the 

rate of volatility of sample A is high 

because its percentage volatilization is 

2.5% while percentage volatilization of 

sample B and C are 3% and 4% 

respectively. Sample A also has the 

greatest capacity to retain odours among 

other samples. 

Since selecting a fragrance, one looks for 

the types that appeal to his personality and 

also preferable one with long lasting 

odours. It is important to mention here that 

odour perception differs with individuals. 

This is because of the development of the 

olfactory lobe which is an organ for 

perception of smell, and also partly 

because of the different odour qualities 

that exist. 

Therefore with respect to this, we 

personally prefer sample A. although it 

will be very important to point out here 

that what appeals to an individual may not 

appeal to another individual. Since there 

are individual differences that exist, one 

has the chance to make choice. 

In other words to choose a fragrance 

depends on individuals because fragrance 

is never the same for different individuals. 

Although, the researchers choose sample 

A as their fragrance, one has the right to 

make his own choice. 

 

RECOMMENDATION 

The citing of perfumes and allied 

industries in Nigeria should be encouraged 

by making facilities and funds available to 

them. 

Also, Federal Government should compel 

all the multi-national companies producing 

cosmetics products in Nigeria to set up 

research institutes and industries for large 

scale production of this perfume to reduce 

the rate of unemployment facing the 

youths.  
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