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2.8.6. FOREIGN ESTERS IN
ESSENTIAL OILS
Heat 1 ml of the essential oil for 2 min on a water-bath with
3.0 ml of a freshly prepared 100 g/l solution of potassium
hydroxide R in alcohol R. No crystals are formed within
30 min, even after cooling.
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2.8.7. FATTY OILS AND RESINIFIED
ESSENTIAL OILS IN ESSENTIAL OILS
Allow 1 drop of the essential oil to fall onto filter paper. The
drop evaporates completely within 24 h without leaving any
translucent or greasy spot.
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2.8.8. ODOUR AND TASTE OF
ESSENTIAL OILS
Mix 3 drops of the essential oil with 5 ml of 90 per cent V/V
alcohol R and stir in 10 g of powdered sucrose R. The odour
and taste are similar to that of the plant or parts of the plant
from which the essential oil has been obtained.
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2.8.9. RESIDUE ON EVAPORATION OF
ESSENTIAL OILS
The residue on evaporation of an essential oil is the
percentage by mass of the oil which remains after
evaporation on a water-bath under the conditions specified
below.
Apparatus. The apparatus (see Figure 2.8.9.-1) consists of :
— Water-bath with a cover having holes of 70 mm diameter,
— Evaporating dish of heat-resistant glass which is inert to

the contents,
— Desiccator.

Figure 2.8.9.-1.
Dimensions in millimetres

Method. Weigh the evaporating dish after having heated it
on the water-bath for 1 h and cooled it in the desiccator.
Weigh into the evaporating dish 5.00 g of the essential oil,
unless otherwise prescribed. Heat the oil on the vigorously
boiling water-bath in a draught-free atmosphere for the
prescribed time. Allow to cool in the desiccator and weigh.

During the test, the level of water in the bath is maintained
about 50 mm beneath the level of the cover.
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2.8.10. SOLUBILITY IN ALCOHOL OF
ESSENTIAL OILS
Place 1.0 ml of the essential oil in a 25 ml or 30 ml
glass-stoppered cylinder. Place in a constant temperature
device, maintained at a temperature of 20 ± 0.2 °C. Using
a burette of at least 20 ml capacity, add the alcohol of the
strength prescribed in the monograph by increments of
0.1 ml until solution is complete and then continue adding by
increments of 0.5 ml to a total of 20 ml, shaking frequently
and vigorously. Record the volume of alcohol added when
a clear solution has been obtained and, if the solution
becomes cloudy or opalescent before 20 ml of alcohol has
been added, record the volume added when the cloudiness
or opalescence appears and, where applicable, the volume
added when the cloudiness or opalescence disappears.
If a clear solution has not been obtained when 20 ml of
alcohol of the prescribed strength has been added, repeat
the test using the next highest concentration of alcohol.
An essential oil is said to be “soluble in n volumes and more
of alcohol of given strength t” when the clear solution in n
volumes remains clear when compared with the undiluted
oil after further addition of alcohol of the same strength up
to a total of 20 volumes of alcohol.
An essential oil is said to be “soluble in n volumes of alcohol
of given strength t, becoming cloudy when diluted” when the
clear solution in n volumes becomes cloudy in n1 volumes
(n1 less than 20) and stays so after further gradual addition
of alcohol of the same strength up to a total of 20 volumes
of alcohol.
An essential oil is said to be “soluble in n volumes of
alcohol of given strength t with cloudiness between n1 and
n2 volumes” when the clear solution in n volumes becomes
cloudy in n1 volumes (n1 less than 20) and stays so after
further gradual addition of alcohol of the same strength up
to a total of n2 volumes of alcohol and then becomes clear
(n2 less than 20).
An essential oil is said to be “soluble with opalescence”
when the alcoholic solution shows a bluish tinge, similar
to that of a standard of opalescence freshly prepared as
follows : mix 0.5 ml of silver nitrate solution R2 and 0.05 ml
of nitric acid R ; add 50 ml of a 12 mg/l solution of sodium
chloride R ; mix and allow to stand protected from light for
5 min.
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2.8.11. ASSAY OF 1,8-CINEOLE IN
ESSENTIAL OILS
Weigh 3.00 g of the oil, recently dried with anhydrous
sodium sulphate R, into a dry test-tube and add 2.10 g of
melted cresol R. Place the tube in the apparatus for the
determination of freezing point (2.2.18) and allow to cool,
stirring continuously. When crystallisation takes place there
is a small rise in temperature. Note the highest temperature
reached (t1).
Remelt the mixture on a water-bath at a temperature
that does not exceed t1 by more than 5 °C and place the
tube in the apparatus, maintained at a temperature 5 °C
below t1. When crystallisation takes place, or when the
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temperature of the mixture has fallen 3 °C below t1, stir
continuously. Note the highest temperature at which the
mixture crystallises (t2). Repeat the operation until 2 highest
values obtained for t2 do not differ by more than 0.2 °C. If
supercooling occurs, induce crystallisation by adding a small
crystal of the complex consisting of 3.00 g of cineole R and
2.10 g of melted cresol R. If t2 is below 27.4 °C, repeat the
determination after the addition of 5.10 g of the complex.

The content of cineole corresponding to the highest
temperature observed (t2) is given in Table 2.8.11.-1. If
5.10 g of the complex has been added, calculate the cineole
content per cent m/m from the expression :

where A is the value found in Table 2.8.11.-1.

The content of cineole, corresponding to the highest
temperature observed (t2), is obtained, where necessary, by
interpolation.

Table 2.8.11.-1

t2
°C

cineole
per

cent m/m

t2
°C

cineole
per

cent m/m

t2
°C

cineole
per

cent m/m

t2
°C

cineole
per

cent m/m
24 45.5 32 56.0 40 67.0 48 82.0

25 47.0 33 57.0 41 68.5 49 84.0

26 48.5 34 58.5 42 70.0 50 86.0

27 49.5 35 60.0 43 72.5 51 88.5

28 50.5 36 61.0 44 74.0 52 91.0

29 52.0 37 62.5 45 76.0 53 93.5

30 53.5 38 63.5 46 78.0 54 96.0

31 54.5 39 65.0 47 80.0 55 99.0
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2.8.12. DETERMINATION OF
ESSENTIAL OILS IN HERBAL DRUGS

The determination of essential oils in herbal drugs is carried
out by steam distillation in a special apparatus in the
conditions described below. The distillate is collected in the
graduated tube, using xylene to take up the essential oil ; the
aqueous phase is automatically returned to the distillation
flask.

Apparatus. The apparatus comprises the following parts :

(a) a suitable round-bottomed flask with a short, ground-glass
neck having an internal diameter of about 29 mm at the
wide end;

(b) a condenser assembly (see Figure 2.8.12.-1) that closely
fits the flask, the different parts being fused into one piece ;
the glass used has a low coefficient of expansion :

— the stopper K′ is vented and the tube K has an orifice
of diameter about 1 mm that coincides with the vent ;
the wide end of the tube K is of ground-glass and has an
internal diameter of 10 mm;

— a pear-shaped swelling, J, of 3 ml capacity ;

— the tube JL is graduated in 0.01 ml ;

— the bulb-shaped swelling L has a capacity of about 2 ml ;

— M is a three-way tap ;

— the junction B is at a level 20 mm higher than the
uppermost graduation ;

(c) a suitable heating device, allowing a fine control ;

(d) a vertical support with a horizontal ring covered with
insulating material.

Figure 2.8.12.-1. - Apparatus for the determination of
essential oils in herbal drugs

Dimensions in millimetres

Method. Use a thoroughly cleaned apparatus. Carry out the
assay according to the nature of the drug to be examined.
Place the prescribed volume of distillation liquid in the
flask, add a few pieces of porous porcelain and attach the
condenser assembly. Introduce water R through the filling
funnel N until it is at the level B. Remove the stopper K′
and introduce the prescribed quantity of xylene R, using
a pipette with its tip at the bottom of the tube K. Replace
the stopper K′ and ensure that the orifice coincides with the
vent. Heat the liquid in the flask to boiling and adjust the
distillation rate to 2-3 ml/min, unless otherwise prescribed.

To determine the rate of distillation, during distillation
lower the level of the water by means of the three-way tap
until the meniscus is at the level of the lower mark (a) (see
Figure 2.8.12.-2). Close the tap and measure the time taken
for the liquid to reach the upper mark (b). Open the tap
and continue the distillation, modifying the heat to regulate
the distillation rate. Distil for 30 min. Stop the heating and
after at least 10 min read off the volume of xylene in the
graduated tube.
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