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Abstract. The article includes research on the production of essential oils
from medicinal plants by applying water vapour distillation, the method
most commonly used for the extraction of essential oils from plants. The
results consist of extracting the essential oil from 2 types of medicinal
plants: lavender and mint with the help of the EUV installation. The paper
highlights the important aspects of obtaining quality products, on
economically advantageous terms, addressing both specialists, farmers in
larger farms and family associations. The article presents the experimental
research results on obtaining essential oils from medicinal plants. Oils
obtained by this method contain only volatile components, while wax and
volatile resins are not found in the finished product.

1 Introduction

Medicinal plants are a real source of health. They have healing properties since ancient
times and even today they enjoy special attention. Aromatic medicinal plants are found in
nature as well as in cultures set up by small producers. Modern medicine recommends them
as a natural remedy easy to obtain, cheap, effective and harmless. This is why in our
country there is a large campaign for harvesting and capitalizing of medicinal plants,
regardless of the season [1, 2]. Through the richness of terpenes and phenols, in alcohols
and aldehydes, flavoring medicinal plants have demonstrated, over time, therapeutic
antiseptic effects, so volatile plant oils administered in useful therapeutic doses have low
toxicity, do not produce side effects and do not have contraindications (if administered
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correctly). From a chemical point of view, volatile oils are complex mixtures of aliphatic
and aromatic hydrocarbons, aldehydes, alcohols, esters and other constituents, but
predominantly terpenoid compounds. In the past, they were called etheric oils, essential oils
or aromatic essences [3, 4, 5]. Essential oils have been used for thousands of years for their
healing and purifying effects on the body. They have always held an extreme value for
doctors and ancient healers who have used them for aromatherapy, consumption and
application on the skin. Research has now revealed its remarkable healing properties [6, 7].

Essential oils are concentrated by strong antioxidants. They come from raw plant
material such as flowers, leaves, wood, bark, roots, seeds and peels [8, 9, 10]. Although
they are called oils, these substances do not contain fatty substances: a drop of essential oil
placed on a sheet of paper will not leave any trace, as opposed to a vegetable oil.

From the very wide range of medicinal and aromatic plants, we will focus on two of the
most appreciated and used plants in our country, with high essential oil content: lavender
(Lavandula angustifolia) (Figure 1) and mint (Mentha piperita) (Figure 2). Lavender is a
perennial plant, considered a small bush, because the branches are wooded. It has evergreen
leaves, even in winter, usually the leaves being green-silver, but there are also varieties of
green or silver leaves. They reach maturity in 2-5 years, and can live without problems for
20-30 years. In our country, the most common kind of lavender is the narrow-leaved, 3-4
mm wide and 30-40 mm long, called Lavandula angustifolia. To establish a lavender
plantation on a lha area, are needed about 18,000-20,000 seedlings that reach maturity after
3 years and production of green flower (fresh) can reach 4,000-4,500 kg / ha. If summer
harvesting is done properly, you can also perform an autumn harvest from which you could
get another 1,500-2,000 kg of lavender flower. Lavender essential oil is very used in
medicine, cosmetics and perfumery.

Between the plants whose chemical composition can generate a significant amount of
volatile oils and floral water, lavender occupies a leading position [1, 3, 4].

Fig. 1. Lavender (Lavandula angustifolia) [11]

Mint (Mentha piperita) (Figure 2) is one of the oldest known medicinal herbs. "Papyrus
Ebers" mentions that mint was used with 1550 years before our time in Egypt. In Europe it
was first cultivated in England (1760), where the first quantities of volatile oil were
obtained [12]. The largest volatile oil production (3/4 of world production) is provided by
the United States. To the world production of volatile oil of mint competes England,
France, Italy, Bulgaria, Russia and Japan. Mentha piperita is a sterile hybrid, which in
agricultural practice is propagated exclusively by vegetation, using the underground stools.
Sometimes, for scientific purposes, mint is propagated by aerial stools, by the rooting of
stem or even leaves [13]. Unlike many other plants and essential oils, the benefits of mint
oil and mint have been studied and confirmed by the scientific community. Mint oil
contains many minerals and nutrients, including iron, manganese, magnesium, calcium,
folic acid, potassium and copper. It also contains omega-3 fatty acids, vitamin A and C.
Mint harvesting can be done when the leaves reach 5-6 cm and a 50% inflorescence, time
when the essential oil quantity is optimal. The ideal time for harvesting is in the morning
between 10-14 o'clock in sunny weather, without dew, wind or fog [14].
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Fig. 2. Mint (Mentha piperita) [15]

Removing a flavor from its natural environment is not an easy operation. It must be
isolated or concentrated with a minimum of loss and compositional changes and without
introducing new impurities.

Numerous factors can interfere and influence the quality of the distillation and the oils
obtained. The operator performing the distillation must documents itself upon:

- the choice of distillation method for the chosen plants;

- the rules to be respected for the distillation of the retained plant;

- the quality of the flower which has effects on efficiency and quality, generally.

If the flower is collected at maturity, then the yield of distillation as well as the quality
of the oils will be better. It can be seen an increase in yield and quality of up to 25%.

The time of collection, the quality of the transport materials (aerated bags made of
natural materials), the storage time, the time between collection and distillation, the
duration of distillation, the distillation temperature, the degree of cleaning of the alembic,
the quality of the water required for the steam, the condensation temperature, all influence
the yield and quality of the oils obtained.

The user must test the installation with his harvested plants to determine the best
distillation parameters.

2 Materials and Methods

Technologies for obtaining volatile oils

The industrial extraction of volatile oils from various aromatic plants is performed
according to different methods depending on their characteristic properties.

Each method is important and has its place in the production process of essential oils.

The main methods of obtaining volatile oils are [16]:

- Water vapor distillation;

- Extraction of volatile oils with organic solvents;

- Extraction with animal fats: enfleurage and maceration;

- Extraction with liquefied gases (supercritical CO2);

- Extraction by pressing;

- Adsorption on an adsorbent material.

Water vapor distillation is the most commonly used method for extracting volatile oils
from most aromatic plants; it is used for industrial scale extraction, but equally effective
can be used at laboratory level.

Using the EUV installation (Figure 3), the steam produced by the steam generator enters
the vegetative mass, undergoes distillation, destroys the olefin glands cover, volatilizes the
oil and then mixes with it. The mixture of water vapor and oil vapor passes into the
refrigerant (condensation vessel), where it turns into a mixture of water and volatile oil. The
maximum pressure inside the distillation vessel should not exceed 0.2 bar. A clean steam at
a pressure of 0.18 - 0.20 bar, maximum, it is used. Distillation is generally ideal when the
cooling water temperature is maintained between 24 and 35 °C. This mixture reaches the
florentine vessel (separation vessel) where the separation occurs, namely, the volatile oil,
being easier, deposit into a film above the floral water.
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Fig. 3. Technological scheme of EUV distillation equipment

List of components of the EUV installation

- Stable metal supports for distillation vessels and condenser (cooling vessel);

- Steam generator with pressure regulator;

- One or two 1000 liter distillation vessels equipped with steam inlet/outlet sockets,
drain tap and two support sieves for plant;

- Cover for the distillation vessel fitted with: 0.5 bar safety valves and a thermo-
manometer;

- Condenser (cooling vessel with coil);

- Essences Separator (Florentine vessel);

- Food grade hose - Vaporcord Alim DN or food grade INOX pipe;

- L-type water tap for changing the direction of the flow (EUV-2X1000) (Figure 5).

Fig. 4. The water vapor distillation installation EUV-1000

The EUYV installation can work with a single distillation vessel fig. 4 or alternatively
with two vessels Figure 5. In the case of two distillation vessels, the technical equipment is
additionally equipped with two three-way stainless steel L-type water taps, with hoses
(stainless steel pipe) for connection to the distillation vessels and the condenser. A water
tap shall be installed at the outlet of the pressure regulator fitted on the steam generator so
that by changing the outlet path, alternate steam supply through the hoses (stainless steel
pipe) of the distillation vessels will be carried out. The second water tap is mounted at the
inlet of the cooling vessel and by changing the direction of the flow through the L-type
water tap, the alternate passage from one distillation vessel to the other towards the
condenser (cooling vessel) is made. All metallic components of the installation are made of
food grade INOX.
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Fig. 5 The water vapor distillation installation EUV-2x1000

3 Results

The trials were carried out in Alba county with plants harvested from two lavender plots,
respectively mint. Following the trials made, both with freshly harvested plants and dried
plants in different amounts, the following results were obtained: with dry lavender, using
between 30-90 kg, there were obtained between 0.08-0.27 1 of oil (Table 1); lavender
freshly harvested, using between 30-120 kg, there were obtained between 0.10-0.45 1 of oil
(Table 2); dried mint, using between 30-95 kg, there were obtained between 0.12-0.41 1 of
oil (Table 3) and fresh oil, using between 30-125 kg, there were obtained between 0.17-
0.78 1 of oil (Table 4). The amount of oil that can be obtained from distillation is greatly
influenced by the quality of the plants under distillation.

Table 1 Dry lavender

Temperatures °C .
. . Floral |Essenti
. Quantity . Steam . Inlet | Time :
Raw material . Cooling Interior N . water al oil
(kg) Air Outlet cooling | (min)
water Inlet vessel | vessel ) )
generator vessel
dry 1 d
rylavender | o001 ) 124 114 105 | 89 | 115 | 30 | 0.08
dry 1 d
ry lavender 60 | 24| 26 125 114 105 | 89 | 115 | 30 | 016
dry 1 d
ry favender 9 | 26 | 23 125 114 104 | 89 | 120 | 305 | 027
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Table 2 Lavender freshly harvested

Temperaturi °C Floral | Essenti

Raw material Quantity . Cooling Steam Interior Inlet.Vas Tlr.ne water | aloil
(kg) Air Outlet Inlet cooling |(min)
water vessel Q) 0]

generator | vessel vessel
lavender freshly | 35| g 18 125 114 | 105 89 | 115| 30 | 0.10
harvested
lavender freshly 60 20 24 125 114 104 89 120 | 30.5 0.21
harvested
lavender freshly | o) | 53 25 125 114 | 104 88 | 120 305 | 033
harvested
lavender freshly | 15y | g 26 125 114 | 104 | 875 [120| 31 | 045
harvested
Table 3 Dry mint

Temperaturi °C

. Quantity . Steam .| Inlet vas | Time Floral ESSCI.m
Raw material . Cooling Interior . . | water | aloil
(kg) Air Outlet Inlet cooling |(min)
water vessel Q)] )
generator | vessel vessel
dry mint 30 19 19 125 114 105 89 120 | 30.5 | 0.12
dry mint 65 23 20 125 114 105 89 115 | 305 | 0.25
dry mint 95 26 24 125 114 104 88 120 31 0.41

Table 4 Mint freshly harvested

Temperaturi °C

Floral |Essenti

Raw material Quantity . Cooling Steam Interior Inlet.vas Tlme water | al oil
(kg) Air Outlet Inlet cooling |(min)
water vessel ) U]
generator | vessel vessel

mint freshly 30 21 24 125 114 105 89 15| 30 | 0.17
harvested
mint freshly | 5| o5 24 125 114 | 104 88 | 120 | 305 | 037
harvested
mint freshly | o 25 25 125 114 | 104 | 875 |120] 31 | 056
harvested
mint freshly 125 26 23 125 114 104 87.5 125 | 31.5 0.78
harvested

The productivity differences recorded for lavender and mint, as a result of the use of
both dry material and fresh material, are shown in Figures 6 and 7.

M Dry lavender

Essential oil, [I]

W Fresh harvested lavender

30 60 90

Quantity of raw material, [kg]

Fig. 6 The productivity of distillation process for lavender
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Fig. 7 The productivity of distillation process for mint

In order to prove the effectiveness of the installation with alternative operation EUV-
2X1000 in comparision with EUV-1000 installation, tests were performed for two days, 10
hours a day, with each variant of the installation. The amount of distillation material was set
at 120 kg freshly harvested lavender for each sample. Thus on the first day tests were made
with EUV-1000. The duration of a sample was about 145-150 min, of which 25-30 min
represents the times for cooling, evacuation of the meterial, cleaning the vessel and refilling
it with the raw material for the next sample. Under these conditions, 4 samples were
obtained within 10 hours. The next day with the EUV-2X1000 installation, 5 samples were
made with the same amounts of material / sample. All tests were performed at an inlet
pressure of 0.2 bar in the distillation vessel.

4 Conclusions

After the tests, the following aspects were identified:

- the amount of oil obtained depends largely on the quality of the plants subjected to
distillation;

- the distillation time is approximately equal, irrespective of the quantity of plants in the
vessel;

- from the freshly harvested plants subjected to distillation, about 25-30% more essential oil
is obtained compared to the quantity obtained from dried plants;

- by using the EUV-2X1000 installation, a larger quantity of plants with about 20% / day
can be distilled, comparing with the EUV-1000, due to the elimination of the distillation
vessel refueling times, this being done during the time in which the material from the first
vessel is distilled, the distillation stream being continuous.
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