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Modern trends in the formation of a healthy diet dictate the need to create new products with
increased biological and physiological value. An important role in this is played by the possibility
of using traditional agricultural raw materials grown in the immediate vicinity of the places of its
processing, which significantly reduces the cost of transportation and storage of raw materials,
to expand the range of food products.

Improving the nutrition of the population is possible due to the use in the recipe of food
products of natural plant raw materials, traditionally grown, harvested, prepared in Ukraine,
which has a high biological value. The need to monitor the development of modern technologies
requires constant improvement and implementation of innovations in the food industry on its own
due to the use of foods high in biological compounds.

Based on the analysis of literature sources on the use of microgreens in food, allows us to
conclude that today this raw material is promising and belongs to innovative foods. The use
of microgreens in the diet allows you to fill the human body with organic nutrients such as pro-
teins, vitamins such as C, B, K, E, carotenoids, minerals and other nutrients: potassium, cal-
cium, phosphorus, magnesium, iron, iodine, sulfur, and also essential oils. The paper presents
the results of research on the biological value of microgreens of different crops and its impact on
the human body. The use of the benefits of microgreens in the diet is associated with a therapeutic
effect, namely the presence in its composition of vitamins, amino acids that have a wide range
of biological activity with antibacterial, antiviral effect.

Key words: food industry, microgreens, biological compounds, vitamins, amino acids, con-
sumer properties.

Topau 0.0. Ananiz cnoxycusuux enacmusocmeil Mikpo3eneHi ma nepeeazu 3acmocyeanHs
Yy XapuyeanHi

Cyuacni menoenyii popmyeanisi 300p06020 payiony xapuyeantsi OUKMYIOmMs HeoOXiOHiCmb
CMBOPEHHS. HOBUX NPOOYKMIG I3 NiOSUUeHO0 bioN02iuHo ma (izionoziunow yinnicmio. Badc-
JIUBY PONb 8 YbOMY 8i0icpac MOMCIUGICIb GUKOPUCTNANHA MPAOUYIIHOI CilbCbKO2OCHO0aPChKOT
CUPOBUHU, AKA GUPOUWYEMbCA Y be3nocepednitl onuzbkocmi 6i0 mMicyb il nepepodku, wo 00360-
JISIE NOMIMHO CKOPOMUMU GUMPAMU HA MPAHCROPMYBAHHSA | 30epicanHA CUPOSUHU, POSUUPUTNU
acopmumenm npooyKmie Xapuy8anHs.

Toninwenns xapuyganns HACENEHHs MOJNCIUGE 3AB0AKU GUKOPUCHAHHIO 8 Peyenmypi Xapyo-
BUX NPOOYKMI6 HAMYPALLHOT POCTUHHOT CUPOBUHU, MPAOUYITIHO BUPOUEHOI, 3IOPAHOL, Ni020MO06-
JeHol 8 Yrpaini, wo mae sucoxy bionociuny yinnicms. HeoOXionicme 6iocmedcenHs po36umky
CYHACHUX MEXHONO02I NOmMpedye NOCMIUHO20 YOOCKOHANEHHSI MA GNPOBAOICEHHS THHOBAYIlL
Y Xapuogiti npoMUCcI080cmi Hacamnepeo 3a60KU GUKOPUCTIANHIO NPOOYKINIG Xap4y8aHHs 3 GUCO-
KUM emicmom 6iono2iuHux cnouyx.

Ananiz nimepamypnux Ooicepen i3 SUKOPUCMAHHS MIKpO3eleHi y NpOoOYKmax Xapdy8aHHs
003607151€ 3pOOUMU BUCHOBOK, WO HAPA3L YA CUPOBUHA € NEPCHEKMUBHOIO A HANEHCUMb 00
iHHOBAYIIHUX NPOOYKMI6 XapuyeaHHs. Bukopucmanus Mikpo3eneHi 6 payioni Xapyy8anHs 003-
80/18€ HANOBHUMU OP2AHIZM JIOOUHU NONCUSHUMU OPLAHIYHUMU PEHOBUHAMU, MAKUMU AK OLIKU,
simaminu C, B, K, E, kapomunoiou, minepanu ma iHwi KOpUcHi eremernmu (Kanii, kanvyii, oc-

0p, MazHill, 3ai30, 100, cipka), a makodxc eghipui onii. B pobomi nagedeno pezynomamu 0ocui-

DiICeHb OI0N102IUHOI YIHHOCTI MIKPO3€ILEHI PIHUX CLTbCbKO2OCNOO0APCHKUX KYyAbmyp ma ii eniue
Ha Op2awizm a00uHY. Bukopucmanns nepesae 3acmocysants MikposeneHi @ payioni XapuyeanHs
nos ’s3ane 3 NiKY8alIbHUM eqheKmoM, 30Kpema, 3 HaAAGHICMIO 6 ii CK1adi 6iMAMIHI8, AMIHOKUCIOM,
WO Marmsb WUPOKULL cnekmp 6ioN02iYHOT aKMUBHOCMI 3 AHMUOAKIMEPIATLHUM, AHMUBIPYCHUM
eexmonm.

Knrwouogi cnosa: xapuosa npomuciogicms, MikposeneHv, 0ion02iuHi cnomyKu, 6imaminy, ami-
HOKUCTIOMU, CROJICUBYT 671ACMUBOCTNL.
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Formulation of the problem. Modern trends in the formation of a healthy diet dic-
tate the need to create new products with increased biological and physiological value.
An important role in this is played by the possibility of using raw materials grown in
the immediate vicinity of the places of its processing. This significantly reduces the cost
of transportation and storage of raw materials, expand the range of food. Improving
the nutrition of the population is possible through the use in the recipe of natural plant
raw materials, traditionally grown, collected, prepared and processed in Ukraine, which
has high biological value is an important scientific and technical task of the food industry.

Today, the requirements for food are constantly growing — they must not only
meet the established, traditional tastes of consumers, but also belong to the category
of healthy foods, not to harm the human body, but to strengthen it. There is a new need
for nutrition, in which the necessary component of food is recognized not only useful
but also dietary fiber. It is known that innovative products include those foods that have
a preventive or curative effect on the human body. One of such innovative products
is microgreens, which can be grown at home without the use of special techniques
and techniques of cultivation [1].

The cultivation of microgreens was started in the USA. Microgreens began to
appear on the menu of chefs in the 1980s in San Francisco (California). In Southern
California, microgreens began to be grown around the mid-1990s. At the beginning
of the use of microgreens as a food product with a high content of organic compounds,
not many of their varieties were used. Crops such as arugula, basil, beets, cabbage,
cilantro and a mixture called Rainbow Mix were mainly used for this purpose. Today,
microgreens are grown in many parts of the United States and the diversity of its species
is increasing every year. In the United States, there are many small producers who sell
their greens in farmers’ markets or restaurants. A small plastic container with drainage
holes, such as a flat box for seedlings or a packaging salad box, allows you to grow
sprouts on a small scale. Growing and marketing, high-quality microgreens on a com-
mercial scale is much more complex.

The main advantage of using microgreens in the food industry is that it is grow-
ing rapidly. The crop can be removed in 7-10 days after planting, it does not require
a special place for growing, enough space on the windowsill. Greens can be grown all
year round, especially in the winter and spring, when the human body is in dire need
of vitamins. In addition to the positive impact on the human body and quite convenient
and practical cultivation, the use of microgreens in raw form, can significantly save time
on cooking [2].

The purpose of the study is to analyze the results of research on the biological
value of microgreens of different crops and its impact on the human body.

Analysis of recent research and publications. Based on the analysis of litera-
ture sources on the use of microgreens in food, allows us to conclude that today this
raw material is promising and belongs to innovative foods. The use of microgreens in
the diet allows you to fill the human body with nutritious organic substances such as
proteins, vitamins (C, B, K, E), carotenoids, minerals and other nutrients (potassium,
calcium, phosphorus, magnesium, iron, iodine, sulfur), as well as essential oils.

Microgreens are often called modern superfoods, because they allow you to replen-
ish the human body with nutrients, vitamins and trace elements. Almost all crops can be
used as microgreens. These young plants are not exposed to any environmental influ-
ences, so they are of maximum benefit. Scientists have proven that microgreens contain
100 times more enzymes than raw vegetables, because it is in the active stage of growth.
During the first 10 days of its life, microgreens do not have time to accumulate harmful
substances from the atmosphere and live in environmentally friendly conditions [3; 4].
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In addition, the recent discovery of the medical and hygienic properties of micro-
greens, namely the content of large amounts of beta-carotene in it has led to its use in
the daily diet. From a medical point of view, the beneficial properties of microgreens are
due to the fact that it blocks ultraviolet radiation, protecting our skin, hair and nails from
the negative effects of the environment [5].

In addition, scientific studies to study the composition of microgreens show, how-
ever, that the germinated sprouts contain a lot of vegetable protein, vitamins (C, B,
K, E), carotenoids, minerals and other nutrients (potassium, calcium, phosphorus, mag-
nesium, iron, iodine, sulfur), and it is characterized by a high content of essential oils.
Each of these components has a positive effect on the human body.

Presentation of the main research material. Studies of the properties of individual
components allow to establish a positive effect on the human body. Yes, folic acid is
needed for the formation of new blood cells, which is especially important for women
who are planning to become pregnant. Vitamin C is the best antioxidant. Carotenoids
promote better immune function. Routine prevents blood clots and has an anti-inflam-
matory effect. Chlorophyll is a well-known antioxidant with antitumor activity.

Alsoafeature ofthe use of microgreens is its therapeutic effect on the body. Withregular
use of microgreens can improve the functioning of the cardiovascular, digestive, nervous,
reproductive and endocrine systems. In addition, microgreens prolong youth, improve
the condition of the skin, nails and hair, and are a diet food with minimal calories [6].

As microgreens, seeds of different crops can be used, as it is possible to grow micro-
greens from almost all crops, namely cereals, legumes and vegetables, except for plants
of the nightshade family (potatoes, tomatoes, eggplants and peppers), because their
seedlings contain solanine, which is a poisonous substance and can cause digestive
problems. It is also not necessary to grow pumpkin plants, because the microgreens
of them turn bitter. Bean sprouts contain toxic substances that can be poisoned.

The range of microgreens includes dozens of different crops, but the most popular
are: beets, radishes, sunflowers, peas, cabbage, watercress, soybeans, oats, buckwheat,
mustard, daikon, cilantro, amaranth [7]. Scientists from the United States analyzed
the content of vitamins C, E, K, beta-carotene and other carotenoids in 25 commercially
available species of microgreens. In general, the content of these vitamins and carot-
enoids in microgreens was about 5 times higher than in mature plant counterparts. To
grow microgreens, use only environmentally friendly microgreen seeds that have not
been previously treated or collected by hand.

The taste of microgreens of different cultures differs. Green sprouts taste similar to
the fruits of an adult plant, but are softer and more fragrant. For lovers of spiciness suit-
able: mustard, onion, cilantro and radish, and for lovers of sweet food, you should pay
attention to sunflower, corn, amaranth and peas.

Characterizing microgreens of anatomical and morphological structure are germi-
nated plants in the phase of cotyledon leaves up to 15 cm tall, with 1-2 leaves. Micro-
greens are grown from seeds of common greens and seeds of cereals. Solanaceae are not
used because they contain alkaloids. It takes 10—14 days from sowing seeds to harvest-
ing. Biological value of microgreens of different crops in tab. 1.

Thus, microgreens are a useful food product. In addition to vitamins, it contains min-
eral elements (calcium, potassium, phosphorus, magnesium, iodine, iron, etc.), essential
amino acids, chlorophyll. Regular consumption of microgreens strengthens the immune
system, increases the body’s efficiency, has a beneficial effect on the endocrine and nerv-
ous systems, improves kidney function. Microgreens contain insoluble fiber, which pro-
motes the excretion of toxins and toxins, as well as increases intestinal motility. Rutin,
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Table 1
Biological value of microgreens of different crops
Ne | Microgreens Biological value Health effects
vitamins, minerals, 14 amino accelerates wound healing;
acids that are necessary for the cleanses the body; useful
l. Alfalfa C L .
proper functioning of our body for the skin; protects against
and prevent a number of diseases 0steoporosis
vitamins: C, PP, groups B,
A, E, minerals: phosphorus,
manganese, iron, potassium,
2. Pea iodine, calcium, copper, promotes weight loss
magnesium, beta-carotene, folic
acid, carotenoids, enzymes,
chlorophyll, antioxidants
3. Arugula vitamin C, carotene, iodine providing the body with energy
4. Chia vegetable protein, healthy fats, prevention of blood clots
fiber
iodine, phosphorus, magnesium,
5. Sunflower calcium, zinc, vitamins E and K, maintaining immunity
folic acid
6. Asparagus potassium, vitamin A prevents aging of vessel walls
vitamins, phytosterols, which
7. Amaranth have cholesterol-lowering improving blood circulation
properties
vitamins K, A, C, E and B6,
. folic acid, copper, manganese, . .
8. Turnip dietary fiber, calcium, potassium, strengthens immunity
magnesium, iron, phosphorus
9 Barley proteins, dietary ﬁber,' vitamin E, intensively aﬁ"ects
’ beta-carotene, minerals the metabolism
strengthens the immune system, .
L promotes the excretion
10. Beet contains vitamins K, C and E,
X of cholesterol
beta-carotene and lutein
1 Broccoli vitamins A, C, K, soluble fiber, | gives the body endurance and

sulfur, protein and calcium strength

buckwheat microgreens contain
the “poisonous” substance
phagopyrine, moderate
12. | Buckwheat consumption will not cause strengthening blood vessels
problems, but excessive can
cause problems with skin
sensitivity

vitamin A, which helps prevent
vision loss, fiber, which

13. Carrot helps digestion; vitamin K, improves hematopoiesis,

. . . . metabolism
magnesium, calcium, folic acid,
potassium
14. Wheat nutrients, vitamins A, C, B, helps fight joint pain

amino acids, minerals
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contained in microgreens, reduces the permeability of capillaries and has anti-inflam-
matory effects, and sulforaphane has anti-cancer and antibacterial effects [7].

The advantage of microgreens is its unpretentiousness to light, heat, space. The har-
vest requires wide pallets and substrate — earth or jute, depending on the selected crop.
The lighting can be lamps fixed in the top part of a rack with a gap of 50-60 see In one
cycle — 10-12 days with an area of 4 m? you can get 20 kg of shoots. In fig. 1 shows
an example of growing microgreens from seeds of different crops.

Fig. 1. Growing microgreens from seeds of various crops

Conclusions. Based on the analysis of scientific research on the use of microgreens
in the food industry as a source of nutrients and nutrients with high biological value, we
can conclude that it is a valuable food raw material. Studies to determine the consumer
properties of microgreens, we conclude that it contains a large number of vitamins,
essential amino acids, minerals such as calcium, potassium, phosphorus, magnesium,
iodine, iron, etc. and chlorophyll, in addition, has a preventive and curative effect. It
strengthens the immune system, increases the body’s efficiency, has a beneficial effect on
the endocrine and nervous systems, improves kidney function, improves cardiovascular
function, reduces capillary permeability and has anti-inflammatory effects, and sulfora-
phane has anti-cancer and antibacterial effects. However, the further use of microgreens
in the food industry requires further studies of consumer properties, which took into
account their impact on the human body, ie sanitary, antiseptic, biological properties,
as well as their energy and medicinal value. In addition, today the issues of developing
resource-saving technologies for processing and storage of finished products remain
unresolved and relevant, which will significantly extend the shelf life and use of raw
materials, which in the future will lead to the possibility of using these products not only
domestic but also European markets.

Therefore, the development, expansion and systematization of consumer character-
istics of microgreens as food raw materials from different crops is an important task
today, given the trends in innovative technologies in the world and in Ukraine.
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