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(54) Essential oil and aromatic water extraction process from vegetable matrices

(57) Aromatic water and essential oil extraction proc-
ess from vegetable matrices, in the absence of solvent,
in which the vegetable matrix is placed under vacuum
and heated to a temperature higher than the water boiling
point, in which the water that is obtained from the evap-
oration comes exclusively from the vegetable matrix as

a result of the breaking of the cell structures, in which
vapors condense by lowering the temperature, in which
after condensation in a collector water and essential oil
are recovered, characterized by the fact that the vegeta-
ble matrix is homogenized with the addition of a salt, that
the heating is performed under vacuum with a hot bath.
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Description

Technical field

[0001] The invention regards an extraction process of
natural products from plant material, in the absence of
solvent. In particular at the end of this process the ob-
tained products are essential oils and aromatic water,
the oils are volatile aromatic compounds that are ob-
tained by distillation of the vapor that is created as a result
of the heating of the vegetable matrix, after that the cell
structures are demolished and the water in them con-
tained is released.

State of the art

[0002] For the extraction of oils and aromatic waters
from vegetable matrices in the absence of solvent were
used different processes. FR-A-2787347 describes a
process that provides for the extraction of oils and aro-
matic water from plant matrices in the absence of solvent,
only taking advantage of the water contained in the veg-
etable structures and proceeding to the heating under
vacuum and the separation of the aqueous phase from
the oil. So it is a hydrodistillation process without homog-
enization of the vegetable matrix, in which by microwave
irradiation of plant material the vegetable structures are
broken. Moreover in this process heating uniformity is
not guaranteed as heating treatment and vacuum con-
ditions are contextual.
[0003] WO-A-9426853 defines a demolition technique
of cell structures of a plant material by irradiation with
microwave, aimed at extracting essential oils by hydro-
distillation. Also in this case the extraction is performed
in the absence of solvent and the obtained water origi-
nates from the matrix. Again in this process heating uni-
formity is not guaranteed as heating treatment and vac-
uum conditions are contextual.
[0004] The limits of these processes are as follows:

- Lack of homogenization of the vegetable matrix;
- Lack of uniformity of heating temperature because

the heating treatment occurs concurrently with the
pression reduction.

[0005] The limitations and disadvantages existing in
the state of the art are overcome by the present extraction
process of aromatic water and essential oils from plant
material, in the absence of solvent, in which the vegetable
matrix is placed under vacuum and heated to a temper-
ature higher than the water boiling point, in which the
evaporated water comes exclusively from vegetable ma-
trix as a result of the breaking of the cell structures, in
which vapors condense by lowering of the temperature,
in which after condensation in a collector water and es-
sential oil are recovered, characterized by the fact that
the vegetable matrix is homogenized with the addition of
a salt, that the heating is performed under vacuum with

a hot bath.
[0006] Another characteristic is given by the fact that
the salt is an organic salt.
[0007] Another characteristic is given by the fact that
the salt is an inorganic salt.
[0008] Another characteristic is given by the fact that
the vegetable matrix is heated with a hot bath to a tem-
perature 30 degrees higher than the boiling point.
[0009] Other characteristics and advantages of the in-
vention will appear clear from the following description
of some methods of creating the invention, given as non-
limiting examples in figure 1.

Brief description of the figure.

[0010]

Fig. 1: The figure schematically represents a way to
realize a system in order to carry out the process
object of the invention.

Description of an embodiment of the invention

[0011] For the realization of the process object of the
present invention, the vegetable matrix is homogenized
with an inorganic salt, added to 20%, in order to create
on the cell membrane a proper osmotic pressure to the
leakage of the water and the consequent demolition of
the cell structures and placed in a container 1.
[0012] The container 1 with the homogenized plant
material is placed under vacuum, created by vacuum
pump 6 (wide range, centred at 20 mmHg) and the con-
tainer 1 is dipped in a fluid heating bath 2 previously heat-
ed. The temperature of the bath 2 must be at least 30
degrees higher than the water boiling point under the
used pressure conditions. The fast heating and vacuum
conditions involve the generation of a water vapor current
in which the volatile organic components resulting from
the demolition of cell structures codistill.
[0013] The vapors pass through the tube 3 and con-
dense in the collector 4 maintained at low temperature
by the cold bath 5.
[0014] From the collector 4 are recovered:

1. aromatic water, that is the water contained exclu-
sively in the vegetable matrix, that is made aromatic
by the volatile components that codistill with water
and that in it are soluble;
2. essential oil constituted by the volatile compo-
nents present in the vegetable matrix. This is immis-
cible in the water.

[0015] The essential oil is recovered by separation
from the aromatic water. The obtained aromatic water is
ideal for the preparation of cosmetic products and con-
stitutes (according to the type and the state of the matrix)
the 20-80 % in weight of the matrix subjected to the treat-
ment. The aromatic water and the essential oil so ob-
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tained can find application in the field of aromatherapy
and food productions and aromas.
[0016] The duration of the separation process is short,
only 15-30 minutes per 500 g of material.
[0017] The process can be applied to flowers, leaves,
peels and every kind of vegetable material.
[0018] The process is performed implementing the fol-
lowing steps:

1. the organic matrix is homogenized with an organic
or inorganic salt, placed under vacuum and heated.
The developed vapors are condensed by lowering
the temperature.
1.1 Any organic or inorganic salt, water-soluble, can
be used in the process of homogenization. It contrib-
utes to demolish the cell structures of the vegetable
material and indirectly promotes the heat conduction
in the heating step.
1.2 In experiments carried out without the addition
of salt the yields in recovered product are reduced
until 50% for aromatic waters and 65% for essential
oils.
1.3 The heating is performed by a fluid bath. The
vegetable matrix can be heated also by coils in which
a hot fluid flows in and placed in the same matrix.
1.4 The temperature of the heating fluid can be
changed in a single process and/or depending on
the material to treat.
1.5 The products of the process are: 1) essential oil
and aromatic water; 2) aromatic water only; 3) es-
sential oil only. The variability of the products de-
pends on the type of matrix, the state of the matrix
(fresh or dried) and the period of its collection.
1.6 The vegetable matrix can be constituted by flow-
ers, leaves, parts of stalk, parts of roots, peels etc.

[0019] This invention is not limited to the representa-
tion given by the figures but can be perfected and mod-
ified by men expert in the art without altering the aim of
the patent.
[0020] This invention has numerous advantages and
will permit to overcome problems which could not be
achieved by heating systems on the market today.

Claims

1. Aromatic water and essential oil extraction process
from vegetable matrices, in the absence of solvent,
in which the vegetable matrix is placed under vacu-
um and heated to a temperature higher than the wa-
ter boiling point, in which the water that is obtained
from the evaporation comes exclusively from the
vegetable matrix as a result of the breaking of the
cell structures, in which vapors condense by lower-
ing the temperature, in which after condensation in
a collector water and essential oil are recovered,
characterized by the fact that the vegetable matrix

is homogenized with the addition of a salt and that
the heating is performed under vacuum with a hot
bath.

2. Aromatic water and essential oil extraction process
from vegetable matrices according to claim 1, char-
acterized by the fact that the salt is an organic salt.

3. Aromatic water and essential oil extraction process
from vegetable matrices according to claim 1, char-
acterized by the fact that the salt is an inorganic salt.

4. Aromatic water and essential oil extraction process
from vegetable matrices according to claim 1 or 2,
characterized by the fact that the vegetable matrix
is heated with a hot bath to a temperature 30 degrees
higher than the boiling point.
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