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The main task of the WHO FAO is to urgently address the issue of protein-energy deficiency.
Microalgae are recognized as a new platform for the production of food and feed with an increased
protein component. The main task of technologists of food production and restaurant business
is to increase the supply of food and dishes based on microalgae to regulate the lack of protein
in the diets of various segments of the population. Existing food technologies using microalgae
are highly efficient in terms of resource and energy conservation, environmentally friendly and in
the long run meet the global needs of mankind related to protein and energy deficiency, cleansing
the body of toxicants, improving metabolic processes, strengthening the immune system. The arti-
cle describes the technology of dry drinks “dry cocktail” of high biological value with the addi-
tion of microalgae (spirulina and chlorella), the quantitative application of which depended on
the content of biologically active substances — activators of metabolic processes — phycocyanin
and folic acid, respectively. The dosage of spirulina and chlorella was 2.0-2.5 g and 1.0-1.25 g,
respectively, per serving of beverage weighing 7.0-7.5 g. It is established that with the increase
in the number of microalgae, the quality indicators of ready-made forms of dry cocktails (clump-
iness, bad taste) and drinks based on them (poor dissolution and aftertaste) deteriorate. It was
found that the introduction of microalgae at the final stage of homogenization of powders is
optimal, because their state in the composite mixture is the smallest in dispersion, so it is better
to envelop other particles with particles of microalgae and therefore the liquid phase dissolves
faster and without clumping. The expediency of using microalgae in the production of beverages
such as “dry cocktail” at a dose of 43,0-50,0%, which increases the nutritional value and allows
us to recommend beverages such as functional products for long shelf life.

Key words: dry drinks, spirulina, chlorella, high protein product, protein deficiency, func-
tional product.

Konopamwk H.B., Yepnaecvka A.JO., Casuenxo A.M., Kapnenrxo C.0. Axmyanvnicmeo
GUKOPUCIANHHA MIKP08OOOpOCmell Yy CKAadi HOeux QyHKyionansnux nanoie muny «dry
cocktaily

OcHosHum 3a60annsam Ilpodosonvuoi ma cinbcvkococnodapcvikoi opeanizayii OOH i Bce-
C8ImHbOI Op2anizayii OXOpoHu 300p08’si € MepMIHO6e GUPIUIEHHS NPOOIeMU, N08 A3aHOT 3 OLIKO-
60-eHepeemuiHoK Hedocmamuicmio. Mikpogooopocmi 8U3HAHT HOB00 NIAMPOPMOIO OISt BUPOD-
HUYMea NPooyKmieé XapuyeawHs ma Kopmie 3i 30iibuieHum OLIKOGUM CKAAOHUKOM. T0n06HUM
3a60aHHAM MEXHON02I8 XAPUOBUX GUPOOHUYME MA PeCIOPAHHO20 Oi3Hecy € 30iNbUleHHs NPono-
UYL XAPUOBUX RPOOYKMIB I CMPas Ha OCHOBL MIKPOB0OOpocmell OJist pe2ylliosanHs Hecmayl OLIKa
6 payioHax pizHux eepcme Hacenenus. Hasaeni mexnonozii xapuo6oi npoOykyii' 3 BUKOPUCMAHHAM
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MIKpoBoOopocmell 8UCOKoeheKmusHi y niami pecypco- ma enepeo3depesicerts, 00Cumy eKoio-
2IYHI Ma 00360JI510Mb Y NEPCREKMUBL 3a0080JIbHUMU 2100AIbHI nompedu 100Cmed, nos s3ami
3 OIIKOBO-EHEP2eMUUHOI HeOOCMAMHICIIO, OYULEHHAM OpP2aHi3MYy 810 MOKCUKAHMIB, NOKDA-
WEeHHAM MemabONMHUX NPOYecis, IMIYHEHHAM IMYHHOI cucmemu. Y cmammi HagedeHo onuc
mexHonoeii cyxux Hanoie muny «dry cocktaily niosuwenoi 6ionoziunoi yinHocmi 3 000aB8aHHAM
KOMRO3UuYyii Mikposooopocmeil (Cnipyiinu ma Xaopenu), KilbKiCHe 6HeCeHHs SKUX 3a1eHCano i0
emicnmy OION02IYHO AKMUBHUX DEUOBUH — AKMUBAMOPIe MemaboniuHux npoyecia: Qikoyianiny
ma ¢onicoi xucromu, 8i0nogiono. Josyeanns cnipyiinu ma xaopeiu cmanosuio 2,0-2,5 2
ma 1,0-1,25 2, 6i0nogioHo, Ha 00Hy nopyiio Hanotw macor 7,0-7,5 2. 3’acosarno, wo 6 pasi 36inv-
WeHHS KIIbKOCHI MIKPOB0OOpOCHell NO2IPULYIOMbCsl NOKA3HUKU SAKOCME 20MO8UxX Gopm cyxux
KOKMelnig (epyOKyeamicms, no2aHuil NPUCMAak) ma Hanoig Ha iXuiil OCHOBI (no2ane po3UUHeHHs
ma nicisicmak). Buseneno, wo onmumaibHuM € @HeCeHHs MIKpO8oOopocmell HA 3aKIIO4Hil
cmaoii’ 2omoeenizayii NOpowiKie, adxce ix cman y KOMNO3UYIUHIL cymiui € HauopiOHiwum 3a
oucnepcHicmio, momy 8i00ysaemvcs Kpauje 0080MIKAHHS IHUUUX YACMUHOK YACTIUHKAMU MIKDO-
600opocmell, yepe3 wo cymiul y piokitl ¢hasi posuunscmoca weuoue i b6es3 epyoouok. Joege-
0€HO OOYLIbHICMb GUKOPUCMANHS MIKPOBOOOpOCMEll Nid 4ac eupobHUYmMea Hanoie muny «dry
cocktaily 6 003i 43,0-50,0%, wo 30inbutye xapuo8y yiHHICMb i 00360159€ PEeKOMEHIY8amu MaKi
Hanoi ax hyHKYIOHANbHI RPOOYKMU MPUBATL020 MEPMIHY 30epieaHHsL.

Knrwwuogi cnosa: cyxi nanoi, cnipynina, xaopena, ucokooinkoguii npodykm, Hecmaua OiiKa,
DYHKYIOHATLHUTL NPOOYKM.

Introduction. One of the key problems today is the imbalance of nutrition in
many countries around the world. Unfortunately, the planned and generally accepted
dynamics of changes in the nutrition systems of many developed countries do not have
the information base and methodological recommendations that allow to make these
changes in the right direction, given the adaptation period associated with the transi-
tion to increased vegetable protein consumption. In recent years, our country has seen
a decrease in the consumption of meat, dairy and fish products, which are a natural source
of protein, fat and other essential nutrients. Man-made environment constantly creates
physical and emotional stress on modern society, causing the development of cardiovas-
cular disease, metabolic disorders and more. The inclusion in the diet of products with
functional ingredients or functional products is of particular importance for the preven-
tion and treatment of a number of nutritional diseases, including acute infectious, viral,
immune, etc. Decreased vitality and indigestion cause a decrease in immunity in most
people, so a balanced (especially protein) diet is a major factor in studying the strategy
of restoring metabolic processes, and the development of new functional drinks such as
“dry cocktail” with high protein content due to microalgae is relevant and promising.

Formulation of the problem. The production of beverages does not lose its rele-
vance. The most popular among protein drinks are milk, sour milk drinks. Companies
that produce milk-like beverages based on vegetable raw materials (coconut, almonds,
oats, rice, buckwheat, soybeans) are beginning to develop. The shelf life of such market
offers is quite short.

In the sports nutrition sector, completely different proposals are popular, which are
related to the specifics of demand and are produced with the content of proteins, their
hydrolysates and isolates of both plant and animal origin. Widespread amino acid-based
beverages in drinking and dry form. Products are produced in composition as monoprod-
ucts (one amino acid) and “mix” or “combi” products of several amino acids. Drinks
from the sports and fitness sectors help to gain and maintain muscle mass, contain whey
protein, casein, soy or egg white, hemp, pumpkin, sunflower and more. An alternative
to these substances may be microalgae — spirulina and chlorella, the protein content
of which in dry powder reaches 60% and 50%, respectively. They also contain polyun-
saturated acids Omega 3 and Omega 6, which protect against diseases of the cardiovas-
cular and nervous systems. Currently, the state of the market of domestic specialized
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sports nutrition products, including beverages based on microalgae, remains unsatisfac-
tory. The production of dry drinks consists only in the production of mixes, which include
sugar, flavors and colors, some offer vitamins and vitamin-mineral complexes. There is
a great lack of items that contain natural useful components. In isolated cases, such offers,
enriched with fruit and berry powders, plant extracts, useful thickeners (pectin, xanthan)
still contain large amounts of sugar, no protein and products are not on the shelves
in mass markets in a wide range and do not focus on distribution to increase sales.

The aim of the study is analytical research of the market, technologies and develop-
ment of technology for the production of new functional drinks such as “dry cocktail”
based on chlorella and spirulina.

Analysis of recent research and publications. Due to their functionality, algae
and their products are of particular importance in the food industry as components
of additives for animal feed and additives to functional foods. Microalgae contain
high-quality proteins with a high content of essential amino acids present only in animal
proteins, polyunsaturated fatty acids (PUFA), including docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA), present only in fish and molecules such as phycocya-
nin, lutein or astaxanthin, which have a high level of protection of the human body from
destructive environmental factors. Due to the high content of nutrients and healthy com-
pounds, microalgae serve as fortifications for bakery and flour products [1; 2], sauces,
[3] and even confectionery [4], and other foods [5; 6], including and ice cream [7].
Although the number of foods containing microalgae released on the market is increas-
ing every year, microalgae products are not yet a common food ingredient, at least in
Western cultures [1; 8-10]. Previous reports have suggested that the rich green color
of chlorella and turquoise spirulina and their “marine” taste and odor limit their inclu-
sion in a wide range of foods [11]. Moreover, the low production capacity of microal-
gae makes the biomass of microalgae inaccessible to the food industry, which operates
at higher orders [12]. The third reason may be the lack/limited knowledge of consumers
about the chemical composition, high nutritional and biological value of microalgae,
environmental friendliness of its production and the ability to do so not in water but in
specialized enterprises in hygienic conditions [1; 8]. Consumers do not have access to
reliable scientific publications, and their knowledge of algae depends on Internet search
results, which generally do not provide evidence for these health claims or do not link
microalgae to biodiesel, aquaculture and wastewater treatment.

However, microalgae are currently the only solution as an alternative to animal pro-
tein. It is only necessary to properly conduct the adaptation period by forming a national
understanding of the need and importance of the transition to alternative types of protein
foods. The first steps in the restaurant industry were marked in this direction. In par-
ticular, the production of dishes containing microalgae in well-known restaurants under
the brands of well-known chefs who have a high level of consumer confidence. Dishes
based on microalgae have entered the most modern direction of avant-garde cuisine
[13], in particular its sector — phycoastronomy [14].

Presentation of the main research material. The group of soft drinks combines
a variety of raw materials, composition, properties and technologies of production
of drinks that quench thirst and have a refreshing effect. These include mineral waters,
fruit and berry soft drinks and kvass, dry cocktails. Sugar substances add nutritional
value to soft drinks; biological — vitamins, minerals; refreshing effect — carbon dioxide
and organic acids that are added or formed during the preparation of beverages. Many
soft drinks have a preventive or curative effect. Dry cocktails are cocktails that, unlike
all other cocktails, consist only of dry matter.
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Presentation of cocktails in the form of powders is one of the modern ways of pre-
serving beverages, designed to increase shelf life with reduced loss of quality, available
for the production of soft drinks based on milk, coffee, juices and their mixes. The prod-
ucts do not require large production costs and a long technological process. Packaged
drinks such as “dry cocktail” do not require special conditions during transportation,
sale and are very convenient for consumption.

The market offers a wide range of dry drinks with different flavors, which are consid-
ered not only economical but also useful health products. However, there are a number
of restrictions on the distribution of “dry cocktail” in the Ukrainian market. This is
due to the limitation of raw materials for the production of such products, as well as
an imperfect understanding of the importance of their consumption among the population
and awareness of the technological processes of their production of enterprise technol-
ogists. The difficulty of testing technological processes is that the components of drinks
such as “dry cocktail” have different degrees of dispersion, hygroscopicity and disso-
lution rate. Raw material components must undergo a stage of thorough preparation
(drying, sieving, grinding, loosening). For the manufacture of finished products requires
special equipment — homogenizers for dry matters with modules to improve the mixture
at the stage of mixing and dosing. The components of the mix for dry cocktail drinks
should be approximately the same in bulk density. Finished compositions, in addition to
such characteristics as wettability, dispersibility and solubility, must have a short disso-
lution time (up to two minutes), fluidity, which affects the main organoleptic indicator —
consistency, be balanced and rich in taste, aroma and color. In addition, it has a high
nutritional value and gives a feeling of satiety when consuming a portion of 130—150 ml.

The development of the technology of a new drink such as “dry cocktail” “Fikos-
muzi” was to model the recipe, optimize its main components for consistency, taste,
speed and quality of dissolution and price. The basis of the idea of creating “Fikosmuzi”
was a composition of spirulina and chlorella, the action of which is enhanced by addi-
tional vegetable powders and plant extracts, similar in properties and taste and designed
for healthiness human body.

Spirulina extract is a unique complex of natural compounds that have a wide range
of effects on the human body. This is primarily due to the high level of bioavailability
of spirulina proteins, which are as close as possible to meat proteins. Spirulina is also
arich source of vitamins (especially beta-carotene, B vitamins), micro- and macronutri-
ents, including magnesium, potassium, iron, copper, manganese, phosphorus, selenium,
chromium and zinc. Spirulina contains a rare but vital antioxidant — phycocyanin, which
acts as an inhibitor of oxidative processes that lead to aging, and prevents the formation
of free radicals that stimulate the growth of cancer cells [4]. According to the con-
tent of the full spectrum of carotenoids, which synergistically interact with each other,
enhancing the antioxidant effect, spirulina can be defined as the leader of “superfoods”.

Chlorella, like spirulina, is high in protein, B vitamins and carotenoids, trace ele-
ments and pigments, which improve metabolic processes in the human body, aimed
at the synthesis of enzymes. The most important pigment — chlorophyll — “green gold”,
because the structure is very similar to hemoglobin. Chlorella protein compounds have
a unique feature — they produce similar structures 50 times faster than in other plants,
making chlorella a promising source of protein. The chlorophyll content of chlorella has
not yet surpassed any other plant in the world.

Chlorella contains such amounts of zinc, vitamin C and glycoproteins that it is recom-
mended for use in disorders of the immune system, weak immunity. Disorders of the gas-
trointestinal tract are regulated by the content of polysaccharide fibers; detoxification
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of the body is carried out due to the content in the cell walls of glucuronic acid and glu-
tathione. Chlorella is recommended for consumption in the prevention and treatment
of cancer, skin problems, bad breath or mouth, gum infections, stomatitis, periodontitis.

During the consumption of chlorella, brain activity and physical activity improve,
the phase of active work during the working day is prolonged [15]. It is clear that spir-
ulina and chlorella have somewhat common properties, the same nature of origin, but
the chemical composition and indications for use, they are quite different, although
they can harmoniously complement each other. This was the basis for the development
of a new functional drink such as “dry cocktail” “Fikosmuzi”. The development belongs
to the restaurant industry and can be used in the food industry.

The method of preparation of the dry mixture for the production of the drink “Fikos-
muzi” is to mix the dry components in the direction of increasing the weight of the ingre-
dients. First, the components with the lowest mass are mixed by hand, then the resulting
mix is added to the components with a larger mass and even greater and mixed with
mechanized equipment to a homogeneous mixture. At the food industry enterprises
the finished semi-finished product is packed and packed. In restaurants — prepare a dish
“Fikosmuzi” (“dry cocktail”), by adding a liquid base, mixing the dry mixture to form
a homogeneous system with evenly distributed insoluble particles. The beverage is con-
sumed after a short settling (30—60 s) and repeated stirring to transfer the sedimented
particles into solution. The drink can be consumed either whole at once, or prolonged,
but each time before a new sip, stir with a cocktail spoon or straw.

When diluting the semi-finished product with water in a ratio of 1:10-1:15 microal-
gae proteins, as well as polysaccharide fibers present in the mixture of other components
with their hydrophilic groups are oriented to water molecules and their swelling occurs.
The result is a uniform soft texture that is pleasant to eat. The brightness of the taste
and aroma was due to the addition of flavorings “Vanilla”, “Coconut”, “Mint”, “Lemon”,
“Green Apple”, “Kiwi”, “Berry Mix”, “Cactus”, “Lime”.

It was investigated that the addition of a hydromodule greater than a ratio of 1:15
deteriorates the taste and reduces the aroma of the finished drink, the consistency
becomes more fluid and less pleasant to consume. The process of sedimentation is accel-
erated and stratification of the drink is observed. The drink becomes less rich in taste
and aroma. There is an unpleasant aftertaste.

The addition of vegetable and berry powders, as well as plant extracts and “super-
foods” to the mixture allowed to increase the nutritional value of the semi-finished
product, increase the biological value by increasing the amount of essential and useful
substances, improve the dry matter finished drink (more viscous and fluid enveloping
consistency, improved appearance, pleasant aftertaste). When vegetable and berry pow-
ders are added, the binding of water is due to the hydration of polysaccharides, due to
which the processes of swelling and dissolution take place simultaneously.

To improve the taste of the drink “Fikosmuzi” technological process involves
the introduction of semi-finished sweeteners (sucralose, stevioside, erythritol).
Dry drink type “dry cocktail” does not clump during storage, but requires storage
conditions with moderate humidity. The humidity of the semi-finished product does
not exceed 10%.

When mixing spirulina and chlorella powders with other components, the particles
of these components are enveloped by microalgae particles, which improves the hydra-
tion process and accelerates the swelling and dissolution processes.

The table shows the approximate recipe of a new functional drink such as “dry cock-
tail” “Phytosmuzi”.
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Table 1
Approximate recipe for the drink “Phytosmuzi” (1 serving)

Ingredients Mass, g
Extract of sprouted wheat seeds 0,2
Flax seed extract 0,5
Chia seed extract 0,5
Broccoli extract 0,5
Spirulina (powder) 2,0-2,5
Chlorella (powder) 1,0-1,25
Berry extract ' . ) 0.1-0.4
(blueberries/cranberries/sea buckthorn/blackberries/currants/raspberries) s
Ascorbic acid 0,04-0,1
Powders of vegetables and fruits (carrot/beet/pumpkin/apple) 0,1-0,3
Maltodextrin 2,0-3,0
Output | serving 7,0-7,5t

Table 1 clearly shows that the proposed recipe mixture contains useful components
and biologically active substances that can restore and improve metabolic processes
and the state of the immune system. Given the technological properties and composi-
tion of macronutrients, the development can be positioned as a quality food product for
different segments of the population.

Conclusions. The article presents the key elements of functional food innovations
with the use of microalgae spirulina and chlorella, which are harmoniously com-
bined with extracts of “superfoods” and fruit, vegetable and berry powders. The role
of microalgae as promising alternatives to animal protein replacement is highlighted,
recommendations for the implementation of the adaptive transition to new forms
of nutrition and the need to consume microalgae and food compositions based on them.
The expediency of using microalgae in the technology of new functional drinks such as
“dry cocktail”, in particular in the product “Fikosmusi” was discussed.
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