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This article is of an  experimental and experimental nature. It
consists of two parts: theoretical and research. The literature
review includes the botanical characteristics of marjoram
and basil and the nutritional use of these herbs. The article
contains descriptions of the methods of drying herbs, as well
as their quality parameters. Essential oils, their properties,
methods of obtaining and examples of essential oils with the
most popular applications were also discussed.
The practical part includes research on planting marjoram
and basil, observing and watering plants. Then the harvesting
and drying of the herbs, and the last stage of obtaining
essential oils from both raw materials.

INTRODUCTION
Herbal plants, popularly known as herbs, are a numerous

and diverse group of  plants. In recent years, the interest in
herbs, especially spice herbs, has increased, which is  related
to their taste, aroma and physiological properties. These raw
materials are used in  dietetics, cosmetics, horticulture and many
other sectors of  the economy. In the past, it was important that
herbs came from wild meadows and backwoods. Harvest time
was marked by moon phases, holidays, and other mysterious
clues. As for the method of  harvesting and processing the
raw material, all kinds of  orders and prohibitions were also
in force. Contemporary herbalism is based mainly on  the
cultivation of  herbs, but it is still recommended to obtain
many species from natural sites. Herbs are used due to the
rich content of  bioactive compounds. These substances have
many properties, especially medicinal. These compounds
are: alkaloids, anthocyanins, tannins, organic acids, minerals,

Slowa kluczowe: majeranek, bazylia, olejki eteryczne,
suszenie, opryski dolistne.
Niniejszy artykul ma charakter eksperymentalno —
dos'wiadczalny. Sklada sie z dwo'ch czes'ci: teoretycznej oraz
badawczej. Przeglad literatury zawiera charakterystyke
botaniczna majeranku i bazylii oraz spoz’ywcze wykorzystanie
tych Ziél. W artykule znajduja sie opisy metod suszenia ziol,
a takz'e ich parametryjakos'ciowe. Omowione zostaly rowniez'
olejki eteryczne, ich wlas'ciwos'ci, metody pozyskiwania oraz
przyklady olejkéw eterycznych majacych najpopularniejsze
zastosowanie.
Czes'c’ praktyczna zawiera badania dotyczqce wysadzenia
majeranku i bazylii, obserwowania i podlewania ros'lin.
Nastepnie zbioru i suszenia zio'l, a w ostatnim etapiepozyska-
nia olejko'w eterycznych z obu surowco'w.

vitamins and many others. The work focuses mainly on the
essential oils found in spice herbs, especially marjoram and
basil. The ways of  drying herbs and their use in everyday life
will also be  discussed [1, 6,  8 ,  9,  21].

The aim of the work is to investigate the effect of
foliar spraying with biological preparations containing
beneficial microorganisms and the drying method on
growth, yielding and the content of essential oils in basil
and marjoram. The research was carried out  by  means of
an  experimental method with the use of  pot  tests.

MATERIALS AND METHODS
The research material was basil and marjoram seeds from

the same plantation, purchased in a construction and gardening
market [4,11]. The cultivation from which the seeds come
from is located in the village of  Zielonki Parcela, located in
the Mazowieckie voivodship. The name of  the plantation is
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PlantiCo Zielonki Sp. zoo. The cultivars used in the research
were common basil (Ocimum basilicium L.) and garden
marjoram (Origanum majorana L.).

Basil is  an annual plant species. According to the
manufacturer’s recommendations, the seeds should be  sown
between March and May. They should be  sown rarely, in
a warm and sunny place [2, 5,  12]. Watering in the evening
should be avoided, the best time is noon. It is also important
not to flood the plant, because then its roots will rot. Basil
seeds are dark brown, oval in shape and about 15 mm
long, while the plant itself should reach a height of  50  cm
[3, 7, 16].

Garden marjoram is also an annual plant species with
a strong, sweet, aromatic smell. As  with basil, marjoram
needs a sunny, windless place. The seeds are best sown in
late March and early April. The initial growth period of  the
herb is slow, therefore it is important to loosen the soil at this
time. Marjoram seeds are quite small, while the plant itself can
reach a height of  about 30  cm [9, 15, 18].

The pot experiment is  “an experiment in plant breeding,
conducted in laboratory conditions, in which the soil substrate
can be differentiated in containers (vases) in a controlled
manner and its effect on cultivated plants can be  studied” [13].

The experiment was set up in a complete randomization
system, which consisted in a random, random division of  the
studied objects into specific groups. Thanks to this division,
each tested object had the same chances, which guarantees
that the obtained results are statistically very reliable,
and above all, no bias of  the experimenter is revealed here
[10, 16].

The first stage of  the laboratory tests was to set up a pot
experiment in a complete randomization system. For this
purpose, 24 containers were used. Universal arable land
was poured into each of  them, approximately 3/4 of  the
height of  the vases. The soil in each container was sprayed
with a solution made of  water with the addition of  EmFarma
(a natural microbial agent) in a ratio of  1:10 to the same
weight. The weight o f  each container after watering was
160 g. [19, 20]

Then 15  seeds of  basil were planted into 12 pots, and
the same number of  seeds of  marjoram were planted in the
remaining 12  pots. The herbs were sown on August 23,
2021. From that day, the plants were watered with only water
until September 15, 2021, when the foliar spraying was first
applied. The plant weight was determined with each watering.
The spraying was applied to 6 pots of  basil and 6 pots o f
marjoram, selected at  random. The containers were numbered
at this point: basil with spraying numbers 1—6, marjoram
with spraying 7—12, basil without spraying 13—18, marjoram
without spraying 19—24. The EmFarma water solution was
prepared in a ratio o f  1: 3. Spraying was applied at seven-day
intervals until October 12, 2021.

The spraying used was the EmFarma Plus, it came fiom
the equipment of  our university. It is a microbial composition
enriched with bacteria that accelerates the decomposition
of  organic matter and increases the availability o f  minerals,
especially nitrogen. Useful microorganisms occurring in it
support each other and, as a team, displace the pathogenic
microflora [34]. EmFarma contains: SCD ProBio Plus

mother cultures of  living microorganisms, organic sugar
cane molasses, revitalized, non-chlorinated water, salt and
minerals. The use of  EmFarma Plus is  to increase the
biological activity of  the soil, improve its fertility and fertility,
increase the availability of  macro and microelements, increase
the plant’s ability to photosynthesize, increase plant immunity
and Vitality. The spraying serves to create a lumpy structure
and to rationalize water management. It  also neutralizes odors
[14, 17]. The first sprouts appeared on August 27, 2021,
i.e. exactly 4 days after planting.

The next step after spraying the herbs was drying them.
The herbs were harvested, their weights were determined. The
above-ground part was then separated from the underground
part, and the weighing of  both plant parts was also carried out.
The number of  leaves on the harvested plants was counted.
The herbs were placed on newspapers and dried naturally in
the sun, but in a closed, warm room. In this way, they were
dried until November 16, 2021.

On November 16, 2021 the stage of  drying the herbs was
completed and the essential oils were determined using the
Deryg’s method.

The content of  essential oils was determined after drying
the herbs using the Deringg method:
1)  weighed mass of  raw material was placed in the flask and

poured with water
2)  the flask was connected to the apparatus, the receiver was

filled with water, cooling was turned on
3)  heating lasted 3 hours from the moment the contents in the

flask began to boil and the first drop distilled
4)  after distillation was completed, cooling was turned off

and the oil was brought to a microscale
5)  the results were read after 30  minutes
6)  the volume of  the oils was converted to 100 g o f  raw

material
7)  percentage of  the calculated formula:

X=[%] = axlOO/m (1)
X — the percentage of  the oil
In — sample weight [g]
a — oil volume [cm3]

Fig. 1. Deryg’s apparatus.
Rys. 1. Aparat Derynga.
Source:  Own study
Zrédlo: Opracowanie wlasne
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ANALYSIS AND DISCUSSION
0 F RE  S U LTS

On the basis o f  the conducted research, the results of  plant
mass with and without spraying with preparations containing
beneficial microorganisms were obtained. The results are
shown in Tables 1 and 2

Table 1. Weight of  plants sprayed before drying
Tabela l .  Masa roslin opryskiwanych przed suszeniem

P01 number The maslsafll :3? whole Mass of the ablplg-tglrgolund part of the Mass of the "Eligtglgllmd part at the Number of leaves

1 5,516 4,466 1,050 74

2 6,756 4,213 2,543 66

3 6,630 3,857 2,773 58

4 7,364 6,001 1.363 57

5 8,914 6,013 2,901 86

6 14,192 6,163 8,029 74

7 3,452 2,038 1,414 80

8 3,006 1,630 1,376 57

9 2,098 1,217 0,881 59

10 2,682 2,124 0,558 64

11 2,870 2,150 0,720 60

12 2,716 2,059 0,657 86

Source:  Own study

Zrédlo: Opracowanie wlasne

Table 2 .  Weight of  plants without sprayed before drying
Tabela 2 .  Masa roslin bez oprysku przed suszeniem

Pot number The mass at the whole Mass at the above-ground part of Mass 01 the underground part at the Number of
plant [9] the plant [9] plant [9] leaves

1 6,866 5,288 1,578 85

2 6,309 4,934 1,375 64

3 4,987 3,309 1,678 68

4 11,216 6,256 4,960 68

5 7,775 5,909 1,866 68

6 6,855 5,421 1,434 61

7 8,911 4,824 4,087 128

8 4,320 3,312 1,008 130

9 3,937 2,517 1,420 106

10 5,334 2,767 2,567 93

11 6,265 3,447 2,818 116

12 6,033 4,030 2,003 135

Source:  Own study

Zrédlo: Opracowanie wlasne
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Table 3—6 shows the content o f  essential oils  for bas i l  and Table 6. Essential Oil  Content of Majroram without
marjoram with and without spraying. Spray

Table 3. Essential Oil Content  of  Basil Spray Tabela 6 '  3:32;?“ olejkow eterycznych majeranku bez
Tabela 3 .  Zawartosé olejkow eterycznych w opryskiwanej f

ba lii The volume 0 essential oil Procentagezy Pot number [cm3] [%]
The volume of essential oil ProcentagePot number [cm3] W0] 1 0,01 0,11

2 0,009 0,20
1 0,0098 0,18

3 0,01 0,25
2 0,0095 0,14 4 0,012 0,22

3 0,0097 0 ,15  5 0,012 0 .19

4 0,1 1,35 6 0,011 0,18

5 0,1 1,12 Source: Own study
6 0,0098 01007 Zrédlo: Opracowanie wlasne

Source: Own study

Zrédlo: Opracowanie wlasne

Table 4 .  Essential Oil Content of  Marjoram Spray
Tabela 4 .  Zawartosé olejkow eterycznych w opryskiwa—

nym majeranku

Pot number The volumtlacoliarissential 0i| Frog?“

1 0,0095 0,28

2 0,0098 0,33

3 0.01 0,48
4 0,01 0,37

5 0,0098 0,34

6 0,01 0,37

Source: Own study

Zrodlo: Opracowanie wlasne

Table 5. Essential Oil Content of  Basil without Spray
Tabela 5. Zawartosé olejkéw eterycznych bazylii bez

oprysku

Pot number The volumllecgtaessential 0i| Prorfgnltage

1 0,0098 0,14

2 0,0093 0,15

3 0,01 0,2

4 0,0096 0,09

5 0.01 0,13

6 0,0093 0,14
Source: Own study

Zrédlo: Opracowanie wlasne

Figures 2—3 compare the essential oil content of  basil and
marjoram with and without spraying.

CONCLUSIONS
The aim of  this study was to investigate the effect o f  foliar

spraying and the method of  drying on the content of  essential
oils in  basil and marjoram. The first part focuses on herbs, their
characteristics, origin, cultivation and requirements. Then the
drying process was defined and ten methods of  drying herbs
were briefly described. In addition, the quality parameters
characteristic of  herbs, ingredients that are in herbs and what
they are characterized by were discussed. In the next stage,
the main issue of  the work was discussed, i.e. essential oils
were characterized, what they are, what properties they have
and what methods of  obtaining them are distinguished. There
are also several essential oils of  herbal origin and others, most
commonly used by man. However, more broadly, the use of
herbs is  described in the last chapter. There, herbal plants were
divided and the use and action of  various parts of  plants as
spices were discussed. The use of  marjoram and basil is  also
included.

The experimental part began with planting basil and
marjoram seeds. 24 pots with herbs were watered 2—3 times
a week, fiom August 23, 2021. until October 12, 2021 During
this period, some plants were additionally watered with foliar
spraying. Everything was done in a complete randomization
system, the division of  plants was completely random. The
next stage of  the experiment was collecting the herbs and
subjecting them to the drying process. At harvest, each plant
was properly weighed. Deryng’s took place in the laboratory
room, by the window, by the radiator, at a temperature of
about 22°C. After the drying time had elapsed, the plants were
harvested and subjected to the process of  obtaining essential
oils. This preparation was made by the Deryng method. Thanks
to it, volumes of  oils were obtained, which, after substituting
to the appropriate formula, showed the percentage of  essential
oils in each of  the plants.

Based on the research on the effect of  biological
preparations and the drying method on growth, yielding
and the content of  essential oils in marjoram and basil, the
following conclusions were drawn:
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1. The application of  foliar spraying had
an effect on the yield. The herbs that
were sprayed had less leaves. The
untreated plants had more of  them,
both in the case of  marjoram and basil,
which means that foliar spraying did
not have a positive effect on the yield.

0.11

9.1

one

2. The application of  foliar spraying 0’06

stopped the herb growth process.
Plants watered with spray water grew
much slower than plants in which it
was not applied.

1.1.94

0.02
3. During the drying of  the raw material, I I

the degradation of  chlorophyll takes 0
place, which changes the color of  the
herbs. Drying in natural conditions l t he  volume a t  essential oil I the wlume of essential oi

resulted in the loss of  the green
color characteristic of  fresh herbs.
Plants have lost their vivid colors,
have gained a bit o f  gray. This may
be  because the drying process takes

Source:  Own study

Fig. 2 .  Comparison of  essential oils content in basil.
Rys. 2 .  Porownanie zawartosci olejkéw eteryeznyeh w bazylii.

Zrodlo: Opracowanie wlasne
a long time.

4. The content of  essential oils in basil, 0914
according to data, should be  between
0.5 and 1.5%. The research showed 0.01?
that only two pots, numbered 4 and 5, 0,01

achieved contents within this range.
They were sprayed herbs, so  it can be 0,008
concluded that the foliar spraying had [1.006

an effect on the content of  essential oils
in dried herbs, which is  also Visible in (3-004
the figure 3—4. 01002

5. The content o f  essential oils in
marjoram, according to data, should 0
be  0.2 to 2.5%. All sprayed herbs 1
fall within this range. In the case of l The volume of  as: nl‘ral oil

2 3 4 5 6

I 111: volume of  emnfial  m1
unsprayed marjoram, the content of
essential oils was consistent with the
above data only in three cases. This
means that the application of  the foliar
spray had an effect on  the content o f
essential oils in marjoram.

Source:  Own study

6. The use of  foliar spraying in the
cultivation of  herbs increases the content of  essential oils.

WNIOSKI
Celem pracy bylo zbadanie wplywu oprysku dolistnego

i metody suszenia na zawartosé olejkow eteryeznyeh w bazy-
lii i majeranku. Pierwsza czeéé skupia sie na ziolach, ich wlas-
ciwosciach, pochodzeniu, uprawie i wymaganiach. Nastepnie
zdefiniowano proces suszenia i krotko opisano dziesieé metod
suszenia ziol. Ponadto omowiono parametry jakos’ciowe cha-
rakterystyczne dla ziol, skladniki jakie znajduja sie w ziolach
oraz czym sie charakteryzuja. W kolejnym etapie omowiono
glowne zagadnienie pracy, czyli scharakteryzowano olejki
eteryczne, czym sa, jakie maja wlasciwosci i jakimi metodami
pozyskiwania j e  sie wyréZnia. Istnieje rownieZ kilka olejkow
eterycznych pochodzenia ziolowego i innych, najczes’ciej sto-
sowanych przez czlowieka. Szerzej jednak stosowanie ziél

Fig. 3. Comparison of  essential oils content in  marjoram.
Rys. 3. Poréwnanie zawartosci olejkow eteryeznyeh w majeranku.

Zrodlo: Opracowanie wlasne

zostalo opisane w ostatnim rozdziale. Tam podzielono ros'liny
zielarskie oraz oméwiono zastosowanie i dzialanie réznych
czesci ros’lin jako przypraw. Uwzgledniono rowniez uZycie
majeranku i bazylii.

Czesc' doswiadczalna rozpoczeto 0d  sadzenia nasion ba-
zylii i majeranku. 24 doniczki z ziolami podlewano 2—3
razy w tygodniu, od 23 sierpnia 2021 r. do 12 paidziemika
2021 r. W tym okresie niektore rosliny dodatkowo podle-
wano opryskiwaniem dolistnyrn. Wszystko odbywalo sie
w pelnym systemie randomizacji, podzial ros'lin byl calko-
wicie losowy. Kolejnyrn etapem eksperymentu bylo zebranie
ziol i poddanie ich procesowi suszenia. Podczas zbioru kazda
roslina zostala odpowiednio zwaZona. Suszenie odbywalo sie
w pomieszczeniu laboratoryjnym, przy oknie, przy kaloryfe-
rze, w temperaturze okolo 22°C. Po uplywie czasu suszenia
rosliny zostaly zebrane i poddane procesowi otrzymywania
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olejkow eterycznych. Ten proces zostai wykonany metodq
Derynga. Dziegki niej uzyskano objgtoéci olejkéw, ktore po
podstawieniu do odpowiedniej formuly, wykazywaiy procen—
towy udzial olejkéw eterycznych w kazdej z ros’lin.

Na podstawie bada1’1 wplywu preparatow biologicznych
i sposobu suszenia na wzrost, plonowanie i zawartoéé olejkéw
eterycznych w majeranku i bazylii wyciqgnigto nastqpujqce
wnioski:
1. Zastosowanie oprysku dolistnego wpiynqlo na plon. Opry-

skiwane zioia miaiy mniej liéci. W roélinach nieopryska—
nych byio ich wiocej, zaréwno w przypadku majeranku,
jak i bazylii, co  oznacza, Ze opryski dolistne nie wpiyngiy
pozytywnie na plon.

2. Zastosowanie oprysku dolistnego zatrzymaio proces wzro-
stu ziela. Roéliny podlewane wodq z opryskiwacza rosiy
znacznie wolniej niZ roéliny, na ktore jej nie stosowano.

3. Podczas suszenia surowca nastopuje rozklad chlorofilu,
ktory zmienia kolor ziol. Suszenie w warunkach natural-
nych spowodowalo utrate; zielonego koloru charaktery-
stycznego dla s’wieZych ziéi. Roéliny straciiy Zywe kolory,

zyskaiy nieco szaros’ci. MoZe to byé spowodowane diugim
procesem suszenia.

. Zawartoéé olejkéw eterycznych W bazylii, zgodnie z dany-
mi, powinna wynosié 0d  0,5 do 1.5%. Badania wykazaly,
2e tylko dwie doniczki o numerach 4 i 5 osiggnqiy zawar—
tos’é W tym zakresie. By1y to Ziola opryskiwane, moZna
Wigc wnioskowaé, 2e oprysk dolistny mial wpiyw na za-
Wartoéc' olejkow eterycznych W suszu, co  rowniez Widac'
w tabeli 3 i 5.

. Zawartoéé olejkéw eterycznych w majeranku wediug da-
nych powinna wynosié od 0,2 do 2,5%. Wszystkie opry-
skiwane zioia mieszczq sic; w tym zakresie. W przypadku
majeranku nieopryskanego zawartoéé olejkow eterycz-
nych byla zgodna z powszymi danymi tylko w trzech
przypadkach. Oznacza to, 26 zastosowanie dolistnego
sprayu wpiynolo na zawartoéé olejkéw eterycznych w ma-
jeranku.

. Stosowanie oprysku dolistnego w uprawie ziol zwiegksza
zawartoéé olejkéw eterycznych.
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