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NUTRITIONAL AND BIOLOGICAL VALUE OF JUICES, THEIR EFFECT
ON THE HUMAN BODY AND THEIR IMPORTANCE IN NUTRITION

The strategy of expanding the range of products useful for human health as a priority for the development of
the food industry of Ukraine is due to the need to preserve the health of the population and improve the quality
of life. Modern trends in the development of hotel and restaurant services, travel services also require a range
of biologically active products with a long shelf life to develop certain diets and diets.

Scientific substantiation and development of modern technologies of production of high-quality low-calorie
and inexpensive products from ecologically pure domestic raw materials and their introduction is one of the
main directions of development of modern branches of food science. At the same time, the search for new
effective technologies for the manufacture of modern products from plant raw materials and the preservation
of its natural properties remains an urgent problem.

The main direction of the food industry development should be investigation on a scientific basis and the
introduction into production of high quality and inexpensive food products. The way out is to use environmentally
friendly raw materials grown nearby canneries, as well as to use modern technologies for its transformation.
Among the foods that have protective functions, juices are of paramount importance. Although juices are
not completely free of mutagens, antimutagenic activity is predominant. So far there is not enough complete
information about the tread mechanisms of juices.

In terms of mass production and consumption, beverages occupy a leading place in the diet. According
to numerous studies in the field of nutrition physiology, the most rational form of them are soft drinks, the
biochemical and microbiological composition of which largely depends on the health of the population.
Therefore, the problem of creating and producing soft drinks for general health purposes has an exceptional
impact on the preservation of the nation’s gene pool and the development of food and processing industries.
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Formulation of the problem. The production and
consumption of juices takes into account the presence
of easily digestible carbohydrates, acids, aromatic
and mineral substances, vitamins, etc. Juices are
easily digestible products that have stimulating,
strengthening, antitoxic and diuretic properties.
Juices are a source of moisture, which is necessary
for human life, but also provide the human body with
nutrients and biologically active substances (BAS):
carbohydrates, organic acids, aromatic and mineral
substances, vitamins and others.

The strategy of expanding the range of products
useful for human health as a priority for the
development of the Ukrainian food industry is due
to the need to preserve the health of the population
and improve the quality of life. Modern trends in
the development of hotel and restaurant services,
travel services also require a range of biologically
active products with a long shelf life to develop
certain diets and diets. Scientific substantiation and
development of modern technologies of production
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of high-quality low-calorie and inexpensive products
from ecologically pure domestic raw materials and
their introduction is one of the main directions of
development of modern branches of food science.

Analysis of recent research publications. The
strategy of expanding the range of products useful
for human health as a priority for the development
of the Ukrainian food industry is due to the need to
preserve the health of the population and improve
the quality of life. Modern trends in the development
of hotel and restaurant services, travel services also
require a range of biologically active products with
a long shelf life to develop certain diets and diets.
Scientific substantiation and development of modern
technologies of production of high-quality low-
calorie and inexpensive products from ecologically
pure domestic raw materials and their introduction is
one of the main directions of development of modern
branches of food science.

At the same time, the search for new effective
technologies for the manufacture of modern products
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from plant raw materials and the preservation of its
natural properties remains an urgent problem.

Formulation article goals. The range of
low-calorie juices and beverages in Ukraine,
which are able to correct the negative impact of
environmental and pathogenic factors and increase
the level of consumption of biologically active
and radioprotective compounds is not enough. In
addition, as the monitoring of the market of juices and
beverages proves, there are practically no microbiota
of the human gastrointestinal tract enriched with the
products of life of lactic acid bacteria-normalizers —
products of this range.

Therefore, it is advisable to expand the range of
juices and beverages that are easily digestible products
that have stimulating, strengthening, antitoxic and
diuretic properties. The production and consumption
of juices takes into account the presence of easily
digestible carbohydrates, acids, aromatic and mineral
substances, vitamins, etc. Juices are easily digestible
products that have stimulating, strengthening,
antitoxic and diuretic properties.

Juices are a source of moisture, which is necessary
for human life, provide the human body with
nutrients and biologically active substances (BAS):
carbohydrates, organic acids, aromatic and mineral
substances, vitamins and others.

The human body contains 60% of water, and some
organs, the human brain for instance, contain up to
85% water. With considerable physical exercise or the
disease, each person during the day loses from 2.5 to
8 dm nporsirom of water. The loss of 10% of water, which
is part of the human body, leads to fatal consequences.
The role of water in the body is mainly as follows:

1) lethal outcome;

2) maintain the temperature of the human body;

3) dissolves food nutrients and transports them to
the cells, where they are digested and then transfers
the final metabolic products to the kidneys, skin,
lungs, etc., which secrete them;

4) dissolves minerals and carries out their
movement in the body, providing a metabolic effect.

Water losses must be compensated by water, juices
and various beverages. Water from natural sources
undergoes a number of operations and treatments,
and may not always be pleasant to the taste.

In order to meet human needs for drinking water,
mineral waters are bottled. The amount of mineral water
that can be bottled meets a person’s need for drinking
water only to a small extent. Therefore, attempts are
being made to partially replace it with products that
contain a large amount of water and have a pleasant
taste. At the same time, the goal of introducing into

the human body certain substances necessary for a
balanced diet and human health is achieved [1]. Juices
are products that can to some extent replace water, and
also serve the above purposes.

Presenting main material. Birch sap is obtained
from the most common birch species in Ukraine. The
range of applications of birch sap is quite wide. In
addition to the food industry, birch sap has been found
to be a raw material for edible fat. Turbidity of the sap
at the end of sap production is accompanied by the
formation of foam on the grooves and in the channels
of leaked trees. Especially a lot of foam on fresh birch
stumps. To the touch, it resembles a fat mass.

Academician GA Nadson at the beginning of the
last century [2] studied the possibility of cultivating
yeast-like fungi on birch sap. Lipid yield reached
28% of the dry matter of fungi. In recent decades,
birch sap is used for the production of lotions,
shampoos, birch eau de toilette. Due to the content
of betulin in birch sap, cosmetics made from it have
healing and refreshing properties. In the laboratory
of the Moscow perfume factory “Dawn” from birch
sap created lotion “Birch”, which was highly praised
by experts. The composition of the lotion “Birch”
includes 30% natural birch sap and 35% ethyl alcohol
and glycerin [3].

In some European countries birch sap is harvested
and processed by industrial methods to obtain cosmetics.
In the Czech Republic, freshly harvested birch sap is
preserved by adding 10% ethyl alcohol. This product is
used to make the famous birch water, birch cream and
hair shampoo, the demand for which is growing from
year to year. Observations by the Sverdlovsk Forest
Chemical Research Station show that cows and calves
are willing to drink birch sap. This sharply reduces the
incidence of calves [4]. Agricultural societies located
near birch forests should organize the collection of sap
for livestock needs.

Experiments of germination in birch sap of seeds
of a number of vegetable and grain crops have given
positive results. Usually the means for germination
of grains in the laboratory are solutions of sucrose
and glucose in equal concentrations. Sometimes
gelatin or agar-agar is added to the nutrient solution
to accelerate the germination of pollen grains. It is
established that birch sap contains all the substances
necessary for pollen germination. Within an hour after
sowing in birch sap, most pollen grains germinate.

In the scientific and technical literature there is
evidence of the use of birch sap as an effective food
for bees. It has been established that feeding bees with
ordinary sugar syrup causes a decrease in the quality of
honey. This is primarily due to the fact that beet sugar
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contains mainly sucrose. Birch sap consists of glucose
and fructose — the main components of honey. From
the above it can be seen that birch sap is a valuable
food and raw material for various industries. Due to the
results of research in Japan, Russia, Ukraine in recent
years a significant place is given to betuloprenols
and their derivatives, important therapeutic factors
of birch sap. However, fresh juice is stored for only
2-3 days and only under certain temperature conditions.
Due to the development of spontaneous microbiota,
there is a fermentation of freshly harvested sap and
its non-compliance with the requirements of birch sap
standards, so it needs to be processed.

Properties of fermented juices and beverages.
Non-alcoholic fermented juices and beverages
are substrates of plant origin, organoleptic and
physicochemical properties of which are formed as
a result of the activity of cultures of microorganisms,
and the ethanol content does not exceed 1.2% of the
mass. The most widespread are drinks, the technology
of which involves the use of lactic acid bacteria.

The antagonistic properties of lactic acid bacteria
to the putrefactive microflora of the intestinal tract
were first proved by I.I. Swordsmen. He believed that
the absorption of the products of life of putrefactive
microbes living in the intestinal tract, poisons the
human body and causes premature aging. To combat
premature aging, II Mechnikov recommended the
systematic use of fermented milk products made
using lactic acid bacteria [5].

The inhibitory effect of lactic acid bacteria on
other microorganisms is due to various factors. Thus,
in the first works on the antagonism of lactic acid
bacteria, the main factor was considered to be lactic
acid secreted by bacteria. It increases the acidity of
the environment and inhibits the development of
putrefactive microorganisms. In addition to organic
acids, other substances produced by lactic acid bacteria
during growth are also involved in the mechanism
of inhibition. The works of M.L. Gorbunova,
A.Z. Arkhipova showed that the active effect on
infectious agents is caused by hydrogen peroxide, which
is also produced by coccal and rod-shaped lactic acid
microorganisms. The antagonistic effect of lactic acid
bacteria is manifested in the competition for nutrients.
Lactic acid microorganisms produce antimicrobial
substances, in particular nisin and the like.

Recently, there is evidence of a positive effect of
lactic acid bacteria on radiation exposure. Itis believed
that they promote the excretion of radionuclides [8]. It
has also been established that lactic acid bacteria are
effective in the treatment of human dysbacteriosis, the
development of which is facilitated by the widespread
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use of antibiotics and chemicals in medical practice.
This reduces the content of beneficial microorganisms
and increases the number of Escherichia coli with
altered properties, bacteria of the proteus group,
spore microflora, etc. All this contributes to intestinal
dysfunction and the development of diseases such as
choleenteritis, dysentery, food poisoning.

Non-alcoholic fermented juices and beverages
are products of plant origin, organoleptic and
physicochemical properties of which are formed as
a result of the activity of cultures of microorganisms,
and the ethanol content does not exceed 1.2% of the
mass. The most widespread are drinks, the technology
of which involves the use of lactic acid bacteria.

Composition, biological value of deciduous tree
sap. The value and usefulness of the sap of deciduous
trees is determined by its properties and composition.
Depending on the calendar time of sap production
and the diameter of trees, the relative density of
birch sap varies in the range of 1,0007-1,0038,
maple — in the range of 1,0021-1,0046 g/cm3. During
the calendar time of swapping, there is a change in
relative density: it increases in the first half of the
swoop and decreases in the second. As the diameter
of the trees increases, the relative density of the sap
increases. According to Telishevsky DO, Orlova 11
relative density of birch sap is about 1.0030 g/cm3,
and Korolyak IS and Tomchuk RI [6] found that this
figure varies from 1, 0029 to 1.0046 g/cm3. The dry
matter content in the juice of warty birch, maple and
sycamore for a number of regions of our country is
given in table 1.

The difference in dry matter content is primarily
due to growth conditions, tree diameter, sampling
time during the calendar period of pruning and other
factors. As the diameter of trees or stumps increases,
there is usually a tendency to increase the dry matter
content in the sap. In some cases, birch is characterized
by a more intense increase in dry matter content in the
first half of pruning and less sharp decrease, but in the
second half. In other cases, due to a sharp rise in air
temperature in the second half of the juicing with a
relatively high dry matter content stops [7]. Juicing
of maple and sycamore, is discrete [8]. The quality of
the juice largely depends on its sugar content. Data on
the content of sugars in the sap of deciduous trees are
given in table 2.

The table shows that the highest sugar content is
the juice of maple, then maple and only then — birch.
In addition, birch sap contains a significant amount
of glucose and fructose, which are well absorbed by
the body. There is a tendency to increase the sugar
content of the sap with increasing diameter of trees.
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The average content of sugars in the sap of trees with
different diameters and sizes of crowns differs by
about 0.1% [9].

The sugar content of the juice also depends on the
origin of the birch trees. Thus, in coppice birches the
sugar content in the first half of the pruning season
was 1.05%, and in the second 0.7-1.0%, in birches
of seed origin, respectively, 1.1 and 0.5%. There was
no significant difference in the sugar content of day
and night juices, only on some days there is a slight
increase in the sugar content of day juice [9]. The
sugar content of the sap is also significantly affected
by the type of forest vegetation conditions. As follows
from the data of Egorenkov M.A., Gunyazhenko L. V.
[10], the sugar content of birch sap depends on forest
types. The highest sugar content was observed in
the dreamy type of forest (1.64%), slightly lower in
nettle (1.30%) and eagle (1.26-1.31%), the lowest —
in heather birch with a small amount of birch.

Thus, it is most expedient to conduct industrial
pruning in relatively rich in sugar types of birch
trees — snipe, honeysuckle and nettle. Single trees
of maple, growing in identical conditions, have a
sugar content of 2 to 2.9%. It is established that the
content of sugars in the juice is not constant over
the years. For the conditions of Ukraine, the off-
season variability of the sugar content is illustrated
in table 3.

The data in table 3 show significant fluctuations
in the sugar content of the juice over the years
of pruning. Quite valuable is the fact that when
re-counting the decrease in sugar content is not
observed. The content of sugars in birch and maple
sap changes during the calendar time of pruning. In
the first half of podsochki increase in sugar content
of juice is observed, in the second — decrease. The
active acidity of birch, maple and maple sap is
characterized by the data given in table 4.

Table 1

Dry matter content in the sap of deciduous trees

The object of the search Surveillance area Average diameter, mm | Dry matter content, %
Volyn region 300 0,86-0,90
Warty birch, trees Lviv region 300 0,89-1,49
Poltava region 300 0,85-0,95
. Lviv region 489 1,18-1,32
Warty birch, hemp Poltava region 490 0,97-1,15
Lviv region 410 1,54-2,92
Maple sharp-leaved, trees Poltava region 407 1,65-2,84
Lviv region 358 1,1-3,3
Maple, trees Poltava region 360 1,0-3,1
Table 2

Sugar content in deciduous sap depending on the region of cultivation

. Sugar content, %
Breed Surveillance area
general saccharose glucose fructose
Volyn region 0,86 - 0,50 0,36
Warty birch Lviv region 0,58-0,86 - 0,17-0,28 0,51-0,58
Y Chmelnytsk region 0,86-1,41 0,59-0,15 0,32-0,74 0,09
Poltava region 0,76-0,86 - 0,27-0,68 0,49-0,18
Maple sharp-leaved Lviv region 0,04-0,72 - 0,02-0,11 0,02-0,61
Maple 1,46-1,71 - 0,09-0,84 0,03-0,43
JICH-SIBIp
Table 3

Variability of sugar content of birch sap over the years of pruning

. Average sugar
Surveillance area dia:;l;igfn - Sugar content over the years of pruning, % con tgn t, "i
First Second Third Fourth
Lviv region 22,0 0,90 0,92 1,08 0,70 0,90
Rivne region 21,0 0,86 0,89 1,05 0,67 0,86
Poltava region 20,0 0,82 0,84 1,03 0,62 0,82
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From these data it is seen that in comparison with
maple andmaple sap birchsap hasahigheractive acidity.
During the calendar time, as established by Ryabchuk
V.P,, Osipenko Y.F., there is a clear pattern of juicing,
which consists in increasing the acidic environment of
the juice to the end of the suction. Thus, in all cases,
the juice forms an acidic environment. A number of
organic acids were found in the sap of deciduous trees.
The total acid content in terms of malic is characterized
by the data given in table 5.

As can be seen from these data, the maximum
content of titratable acids is the juice of maple
(0.159%), the minimum — maple juice (0.004%).
In particular, 0.25 mg/100 g of organic acids and
1.3 mg/100 g of ascorbic acid were found in the
juice of maple; maple sap, respectively — 0.24 and
1.07 mg/100 g. The sap of deciduous trees contains
nicotine, pantothenic, glutamine. Along with organic
substances, the juice contains minerals. Their content
depends on the breed, growing conditions of the tree,

Table 4
Active acidity of birch, maple sap

Active acidity of the juice

Types of the trees %,ypH J ’
Warty birch 5,2-6,5
Maple sharp-leaved 6,2-7,0
Maple 6,1-6,9

the time of sampling the sap during the pruning period
and a number of other factors.

The ash content of birch, maple and maple sap,
expressed in mg/100 g, for some regions of the
country is shown in table 6 [10].

The ash content in birch sap varies significantly
depending on the type of forest vegetation conditions.
The content of ash in maple juice is slightly higher than in
maplejuice. Theash ofthe sap of deciduous trees includes a
number of chemical elements. Analysis of birch and maple
sap, conducted by Ryabchuk V.P. and Osipenko Y.F.,
found a number of chemical elements (table 7).

From the data in table 7 it follows that in the ash
sap of the above trees is dominated by potassium. The
chemical elements that make up birch and maple sap
are an integral part of the fluid, tissues and bones of
the human body. They are necessary for the normal
functioning of the body and metabolism. For example,
calcium is involved in metabolism, is part of the bones,
reduces the excitability of the nervous system in muscle
tissue, is also necessary for blood coagulation.

If we compare the mineral composition of such well-
known canned juices as apple and tomato, the individual
trace elements of birch and maple juices exceed them
several times. For example, the content of manganese
birch canned juice is 3.5 times higher than apple
unclarified. Canned maple juice contains 11 times more
copper than unclarified apple juice and 5.5 times more

Table 5

The total acid content in the sap of trees of different species

Types of the trees The total acid content (in terms of malic), %
Warty birch
Volyn region 0,01
Lviv region 0,02
Poltava region 0,01
Maple sharp-leaved 0,16
Maple 0,01
Table 6
Ash content of deciduous tree sap
. Average Type of forest The ash content of
Types of the trees Surveillance area diameterig mm Vegetg)ion conditions | the juice, mr/100 r
Khmelnytskiy region 290 32 0,0393
Warty birch Lviv region 300 33 0,0621
Poltava region 310 33 0,0355
Lviv region 420 32 0,0438
Maple sharp-leaved Poltava rigion 400 32 0,0280
Ternopil region 320 33 0,0274
Maple Lviv region 300 32 0,0425
Poltava region 310 32 0,0263
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Table 7  than tomato juice. Some of them, such as copper, cobalt,

The chemical composition of the ash of the sap zing, iron, nickel, in one form or another are involved in
of deciduous trees, mg/100 g the activation of enzymes. In addition to these chemical
Name of chemical Maple Warty compounds and elements in the composition of birch
elements sharp-leaved birch sap include [10]: essential oils, betulol (white resinous
potassium (kalium) 230,00 0.273 substance that fills the cavities of cortical tissue cells
phosphorus 2,51 0.025 on birch trunks and gives it a white color), saponin
sodium (natrium) 17,00 2.00 compounds, cytokinins, biotin, thiamine, pyridoxine.
Cal‘{“{m 13,87 13,33 Studies have shown that the amount of minerals in the
al‘{mlnlum 6,01 1,82 juice gradually increases and at the end of the juicing
nitrogen 4,90 traces phase reaches its maximum value.
magnesium 4,81 6.08 Conclusions. Therefore, juices fermented with lactic
Manganese 1,21 1,15 acid bacteria are also useful in human nutrition. The
Slhc‘,m 8’?2 (1)’(1)2 chemical composition of birch and sap of other deciduous
strontium 0’11 0’08 trees explains the desire of the population to consume
- ttanium ’ : them as thirst-quenching, vitamin and even health drinks.
iron (ferrum) 0,07 0,15
- Thus, the use of fermented beverages, the technology
barium 0,06 0,01 .. - . ;
- . of which is based on the metabolism of lactic acid
zirconium 0,01 0,01 .. .
. bacteria, is able to regulate the processes associated
lanthanium 0,01 0,01 . . . . . .
- with the disruption of the intestinal microflora and has
nickel traces 0,01 1 health off he h bod
copper (cuprum) traces 0,63 a general health eftect on the human body.
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Cmpameeis po3uiupentss acOpmuMenmy KOPUCHUX Osl 300p08’si i00ell npooyKmie K npiopumemuull
HANPsIM PO36UTKY Xap1080i npomMuciogocmi Yxpainu 3ymognena HeoOXionicmio 30epedicenns 300p08 s Hace-
JIeHHs Mma noninueHHAM axocmi tioeo scumms. Cyuacui menoenyii po3euUmKy 2omeibHO-pecmopaHHo2o cep-
8ICY, MYPUCMUUHUX NOCLYS MAKOIC NOMPEOYI0Mb HAAGHOCTHI ACOPMUMEHNTY OION02TUHO AKIMUBHUX NPOOYKMIE
3 MpUBANUM MEPMIHOM 30epieanHts 01 pO3POOKU NeGHUX PAYIOHIE Xapyy8aHHs ma Oi€m.

Hayxoge obrpynmyeanns ma po3pooxa cy4acnux mexsHonoziu supoOHuymea 6UCOKOAKICHUX HU3LKOKANO0-
PItiHUX T HeOopo2UX NPOOYKMIE 3 eKON02IHHO YUCMOT GIMYUZHAHOL CUPOSUHU MA IX 6NPOBAOINCEHHSL € OOHUM 13
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OCHOBHUX HANPAMIG PO3GUMKY CYUACHUX 2aty3eli Xap4o6oi Hayku. [Ipu ybomy nOuLyk HOBUX eqheKmueHux mex-
HOJLO2TI GUCOMOBIEHHS CYUACHUX NPOOYKMIG i3 POCIUHHOL CUPOBUHU T 30€PENCEHHS NPU YbOM)Y i1 HAMYPAIbHUX
B1ACMUBOCIEN 3ATUUAEMbCI AKMYATILHOIO NPOOIEMOTO.

TonosHum Hanpsamom po3sumky xapuoeoi eany3i NOBUHHA CMAamu po3poOKA HA HAYKOGIll OCHOGI i 6nposa-
O2ICEHHS Y BUPOOHUYMBO BUCOKOSIKICHUX I HeOOPO2UX NPOOyKmie xapuysarisi. Buxio 3i cmanosuwa — y uxopuc-
MAHHI eKONOSTYHO YUCTNOT CUPOBUHU, KA BUPOWYEMBbCS NOOIU3ZY KOHCEPBHUX 3A800i6, A MAKOIC Y 3ACMOCYBAHHI
cyuacnux mexuonoziu ii nepepooxu. Ceped npooykmie Xapuyeans, sSKi 60100i0Mb 3aXUCHUMU DYHKYIAMU, nepe-
8aDICHE 3HAUEHHS MATOMb COKU. XoYa COKU YLTKOM He BIIbHI 810 MymAazeHis, aHmumymazeHHa akmugHiCib € @ HUX
nepesasichoro. OOHAK HUHI Hemae 00CUumb NOSHOI iHpopmayii npo NPOMeEKMOPHI MEXaHizMU COKIS.

3a macosicmio supodbHUymMEa ma 06¢cs20M CHONCUBAHHIA COKU, HANOL NOCIOAmb NPosioHe micye 8 payioxi
XapuygaHHsi. 32I0HO 3 YUCTEHHUMU OOCAIONCEHHAMU 8 2any3l Qi3iono2ii Xxapyyeanus HAlOIbU PAYIOHATLHOK
ix popmoro € bezanxko2onvhi Hanoi, 6i0 OIOXIMINHO20 MA MIKPODIONOSTUHO20 CKIAOY AKUX OYIHCE 3ATEHCUNb
cman 300po8’si Hacenents. Tomy npoonema cmeopents i 6UPOOHUYMBEA 6E3aNIKO20NbHUX HANOI8 3A2ANbHO03-
00p0BU020 NPUSHAUEHHS MAE BUHAMKOBUL 6NIUE HA 30epedicelHs 2eHOOHAY Hayii ma po3GUMOK Xapuoe6oi i
nepepoOHOi NPOMUCTIOBOCIHII.

Knrouosi cnosa: mexnonoeis, bepe3osuil Cik, Xapuy8aHHs, GiIMAMIHU, APOMAMUYHI MA MIHEPATbHI PEUOGUHIU.
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