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6.5 Theoretical and practical foundations of beverage production with a high 
content of biologically active substances 

 

Starting in 2020, the retail market has seen a sharp increase in sales of dry 

beverages: powdered beverages based on coffee, cocoa, fortified instant beverages, 

beverage concentrates containing biologically active substances (coenzymes, amino 

acids, collagen, hyaluronic acid, MSM , glucosamine, plant extracts, etc.). The industry 

of soft drinks based on drinking and mineral waters, so-called "active waters", "detox 

waters", "waters with enhancers of action" is also actively developing in the world 

today. Amplifiers of beneficial effects are complexes of plant extracts, essential oils, 

vitamins and vitamin-like compounds, biologically active substances. However, the 

technological processes of production of such "waters" need to be improved, first of 

all, the development of technologies and principles for creating blends of extracts and 

their mixes with biologically active substances; establishing the quality of such 

compositions, methods of storage and packaging in diluted or dry form for dilution in 

a liquid base for immediate consumption. 

Today, there is a steady trend of development, at least until 2027, in the 

production of dry beverages containing useful ingredients, including food 

hydrocolloids of protein and polysaccharide nature. Examples of such products are dry 

drinks in sticks or dry protein shakes ("Whey Gold Standard" TM Optimum Nutrition, 

"Matrix" TM Syntrax, "Keto Slim" TM Natures Plus, "Formula 1" TM Herbalife) in 

jars with a measuring spoon for sports nutrition, and in recent years for nutricosmetics 

("Compexe Circulation Active" TM D-Lab, Inneov TM L'Oreal, "Collagen Update" 

TM Shiseido, "Tres Beauty" TM ReserveAge Nutrition). The prototypes of such 

products were sticker or tablet forms of water-soluble compositions with a therapeutic 

effect from pharmaceutical companies (D-Lab, Green Pharm Cosmetic, Pharma Bio 

Laboratory, Healthy Pharm). 

The use of dry blends of plant extracts, mixed with biologically active substances 

with the addition of hydrocoids, can solve a number of economic and environmental 

issues, as the production of concentrates or extracts is possible at the collection of raw 
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materials and low-quality raw materials or sent to feed animals, in connection with 

which a large number of nutrients can not get into the human body. 

The dynamics of mass market consumer demand for dry drinks is based on 

several reasons. First, blends of plant extracts, mixed with biologically active 

substances have a "clean label", ie sugar-free composition in whole or in part, do not 

contain preservatives. Second, are convenient commodity items for consumption at 

home, at work or when traveling. That is, they can provide a constant supply of 

nutrients. Third, they are convenient for long-term storage. 

According to the report of Food Business News [333] for the period from I to II 

quarter of 2020, sales of dry water-soluble concentrates increased by almost 20%, 

which is 12% more than the sale of "enhanced" water. Such a trajectory is expected to 

increase for several more years due to COVID-19 restrictions, and the economy needs 

to prepare for a recession. 

In this regard, the issue of production of such blends and mixes has become very 

important, which will not only ensure a constant supply of nutrients to the human body, 

but also allow the replacement of snacks or even meals, almost at any time, without the 

need for special conditions of processing and consumption of useful and tasty products. 

Since the final product intended for consumption is a liquid or semi-liquid system, this 

will increase the amount of water in the human body. 

It should be noted that under the conditions of quarantine restrictions (which 

reduce the number of places to work or study), the growing dynamics of getting used 

to the service "take out" (but with restrictions on its use for low- and middle-income 

people, ie for most Ukrainians), it became possible to introduce a new concept of 

healthy eating "pocket ration" or "pocket diet" and the production of dry drinks with a 

balanced content of nutrients, programmed to regulate metabolic processes and prevent 

various diseases. 

The aim of the research was to develop the technology of dry beverages with 

regulatory properties of organs and systems of the human body due to the content of 

blends of plant extracts combined with biologically active substances in the matrix of 

hydrocolloids. 
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The goal was achieved by performing the following tasks: 

1) developed stages of modeling food compositions with different effects on the 

human body; 

2) increased bioavailability of all active ingredients due to the correct 

combination of BAS and ensuring their consumption in the amount of not less than 

50% of the recommended daily allowances; 

3) taste-regulating bases for dry drinks have been developed due to gastronomic 

ratios of sour, sweet flavors and "kokumi" taste; 

4) the principles of combination and addition of flavoring substances with full 

realization of ortho- and retronasal ways of taste perception are realized. 

Technological aspects and analysis of the range of enrichments for the 

production of beverages based on hydrocolloids in modern conditions were focused on 

finding ingredients that would be multifunctional, namely: had a high positive 

physiological effect, good technological properties (solubility, pleasant organoleptic 

characteristics, stability during heat treatment, a small percentage of dry matter that 

has the ability to sediment, pH inertness, resistance to light, etc. 

The demand for healthy or functional drinks is growing every year in many 

countries around the world. The term "functional food" migrated from Japan to Europe 

and the United States. It is understood as food products containing special ingredients 

or their mixes, which have, along with the main food effect, a beneficial physiological 

effect on one or more functions of the human body, reduce the risk of disease. It should 

be noted that as well as solid foods, drinks are also trying to be such that they are 

effective in lowering cholesterol, contain amino acids in a balanced composition by 

combining hydrolysates of cereals, legumes and more. But the latest trend is the 

development of beverages containing substances that regulate the gastrointestinal tract. 

Especially the large intestine. Unfortunately, beverages containing probiotic cultures 

have almost reached their full potential.  

First, people are increasingly abandoning cow's milk in favor of plant-based 

beverages: soy, almonds, rice, buckwheat, oats, and more. Secondly, technological 

strains of probiotic cultures are not curative, and the organoleptic characteristics 
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provided by probiotics to beverages - yogurts - have hardly changed in recent decades. 

The tendency to enrich yogurts with superfoods (chia, flax seeds, wheat germ, 

etc.) also did not last long on the market. Adding pieces of fruit or nuts - dictates the 

use of flavors and stabilizers. After all, the introduction of even a small number of such 

components significantly increases the cost of the product and changes the taste, but 

does not improve it. Aromatic substances are used to regulate taste, completeness and 

brightness. Therefore, to be competitive, a product must be inexpensive, high quality 

and useful. Unfortunately, the "struggle" ends for this group only in the direction of 

price. By reducing the retail price, manufacturers reduce the amount of natural raw 

materials in the composition, make more packaging, put more sugar to ensure the 

preservative effect and do not care that it is very difficult to consume a bottle of sweet 

yogurt with a volume of 0.75 or 1 liter. Even 0.5 liters is not for everyone the volume 

that will fit in the stomach without discomfort. Therefore, the restoration of human 

gastrointestinal microbiosis through the consumption of beverages with a liquid base 

and those that regulate the gastrointestinal tract is the main task of technologists for the 

production of health drinks. 

At the request of Bio Light LLC, we have developed technologies for dry and 

liquid concentrates of beverages containing oligosaccharides (10-15%) as a prebiotic 

component, plant extracts (0.03-0.15%), which regulate the work of the gastrointestinal 

tract (aloe, yarrow, fennel, wheat germ, chamomile, calendula, burdock, spirulina, 

chlorella) to increase the amount of indigestible dietary fiber were added to the powder 

of apples, pumpkin, beets, carrots, broccoli, tomatoes (1-10%). Powders and extracts 

from the fruit and berries (0.01-1%) were used to increase the antioxidant component. 

Thus, based on the fact that the intestinal tract is colonized by a complex system 

of microorganisms, the population of which grows to 108 / per 1 g in the intestine and 

1012 CFU in the colon, it should be noted that microorganisms present in the intestine 

provide a strong barrier to infection. produced by intestinal pathogens and are 

metabolic food for epithelial cells of the large intestine. 

Dietary fiber recognized as functional ingredients or functional foods that are 

not digested or absorbed, but are subject to bacterial digestion in the gastrointestinal 



SCIENTIFIC FOUNDATIONS OF SOLVING ENGINEERING TASKS AND PROBLEMS 

 
434 

 

tract. Despite the fact that most of the components that are part of the drink - plants - 

not all of them can be considered prebiotics. After all, the extracts are devoid of 

polysaccharide base, so the amount of nutrients for the intestinal microbiota comes 

from powders and oligosaccharides. 

During the development and implementation of technologies for health drinks, 

which act as regulatory means for the gastrointestinal tract, the following was taken 

into account: 

1. A food ingredient that is considered a prebiotic must resist gastric acidity, 

enzyme hydrolysis and absorption in the upper gastrointestinal tract; 

2. Must be fermented by intestinal microflora; 

3. Selectively stimulate the growth and / or activity of intestinal bacteria, 

The production of functional beverages containing prebiotic compounds such as 

inulin, lactulose and fructooligosaccharide (FOS) has great potential for consumers and 

healthcare, as well as a very dynamic market. After consuming the prebiotic 

components of the microbiota of the host organism, it begins to actively increase. This 

reduces the passage of food in the intestines, normalizes digestion, lowers lipids and 

lowers blood glucose. 

However, prebiotic components have several problems during or after their 

incorporation into the beverage base. First, most prebiotic components swell rapidly to 

form hydrocolloids, which alter the viscosity of beverages. After swelling, not all 

hydrocolloids can hold the initially introduced amount of water, over time there may 

be a problem of exfoliation and loss of appearance. Therefore, it is necessary to clearly 

determine the quantitative content of prebiotics in beverages and to conduct thorough 

testing of laboratory samples before the release of experimental and industrial batches. 

Experimental batches must be made to the minimum volume that may be added to the 

thermal cooking equipment or to the dosing apparatus. Thus, it is possible to establish 

critical control points and develop a plan for monitoring them during the process. 

Oligosaccharides are considered to be the best way out of the situation - used in 

beverages (fruit drinks, coffee, cocoa, tea, carbonated water, soy milk, soft drinks, 

health drinks, powdered drinks and alcoholic beverages) and dairy products (fermented 
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milk, instant powder) , milk powder, yogurt and ice cream). 

Oligosaccharides are classified as follows: fructo-, gluco-, galacto-, isomalto-, 

xylo- and soy-oligosaccharides, lactulose, lactose. Some scientists add inulin, gums, 

starches, pectins and chitosan to this list. However, the technological and rheological 

properties of the latter list differ significantly from the previous one. Sugar 

oligosaccharides form clear solutions with a slightly sweet taste. Polysaccharides from 

the last list - form denser solutions with opalescence, neutral in taste. The presence of 

organic acids in beverage solutions, in case of coexistence with sugary 

oligosaccharides, emphasizes their sweet taste and the drinks become sweeter and 

brighter during tasting. In an acidified environment, colloidal solutions of 

polysaccharides can be locally diluted and flow unevenly from the dispensers, 

changing the weight of the finished product in one volume of "normal dose" with 

undesirable complexity of packaging. 

The different types of oligo and polysaccharides suitable for use in beverages 

are summarized below. 

1. Fructooligosaccharides and fructans of the inulin type are linear fructans 

formed by two or more fructose monomers linked by β (1 → 2) bonds to form linear 

chains of several monomers known as short chain fructooligosaccharides or multiple 

monomers. 

FOS and inulin can be digested quickly. The recommended daily dose - 5 - 10 g 

- activates bifidobacteria. 

2. Galactooligosaccharides are indigestible polymers formed by galactose and 

glucose. They are produced from lactose by enzymolysis and with the participation of 

the enzyme β-galactosidase. The solubility is about 70% of the mass. / Mas. 

3. Gums 

Today, popular components belonging to the class of gums are xanthan, guar, 

gum arabic. The maximum daily intake is about 50 g. Gum is stable in acidic 

environments, can be combined with each other, give the taste of "kokumi" to finished 

products. 

4. Sugar oligosaccharides 
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Isomaltooligosaccharides are branched oligosaccharides consisting of α-1.6 

glucose residues. Are resistant to digestion by human enzymes. 

Soy oligosaccharides - belong to the oligosaccharides contained in soybeans, 

other beans and peas. The two main soybean oligosaccharides are trisaccharide 

raffinose and tetrasaccharide stachyose. 

Xylooligosaccharides derived from xylan-rich hemicelluloses. Most commercial 

items are obtained by enzymatic hydrolysis of xylan, which is isolated from biomass 

by extraction with potassium hydroxide. It can also be obtained from the almond by 

autohydrolysis at 150-190 ° C. The products have acceptable organoleptic properties 

and do not show toxicity to humans. 

Persistent starches are defined as the sum of starch and the product of starch 

digestion that resists digestion in the small intestine of a normal person. Persistent 

starches were classified into four classes. 

RS1 includes physically inaccessible starch, such as from legumes and seeds; 

RS2 contains specially structured granules that prevent the hydrolysis of digestive 

enzymes, such as potatoes. RS1 and RS2 are natural starches that are easily processed. 

RS3 contains retrograded starches formed during gelatinization and retrogradation 

during food processing. RS4 is obtained by applying standard methods of chemical 

modification of starch, such as crosslinking, substitution and dextrinization [334]. 

Consumers in the United States are increasing the protein content of their diet, 

making whey protein drinks a growing segment of the market in America. On the 

Eurasian continent, hydrolysates from plant seeds (pumpkin, sunflower) or soybeans, 

peas, chickpeas, lentils, mash and hydrolysates of cereals (wheat, amaranth, rice, oats, 

etc.) are more popular [335, 336]. Asian countries (Korea, Japan, Iran, Saudi Arabia, 

UAE) and the United States are increasing the consumption of beverages based on 

collagen and hyaluronic acid, amino acids, and their complexes [337]. We have also 

developed concentrates of protein-containing products for the preparation of "dry 

drinks" and their liquid forms. All contain a large number of branched-chain amino 

acids that support muscle recovery after sports training, restore the skin, have a 

rejuvenating effect, saturate the body with protein. In addition to basic nutritional 
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properties, whey proteins can support antimicrobial and antiviral activity, immune 

system stimulation, antioxidant capacity, anticancer activity and other metabolic 

properties. Taking into account the principles of gastronomic ingiring, we have created 

drinks with a wide range of action with different tastes, taking into account national, 

classic, modern wishes [338-340]. 

Therefore, taking into account the above information, the following approaches 

to the development of technologies for beverages with high content of biologically 

active substances are proposed. 

Drinks were divided into 2 categories: ready to drink and ready to mix. Ready-

to-drink drinks have the form of a drink placed in a bean unit - a glass or PET bottle, a 

glass or PET bottle of different volume - up to 0.5 liters. Ready-to-drink drinks are sent 

for sale in the form of powder in sticks or PET containers, additionally protected by a 

metallized seal and a lid that can be screwed with pre-opening control. Ready-to-drink 

beverages should be dissolved in water by consumers themselves, who can choose a 

liquid base and method of mixing. 

The proposed drinks have more benefits for the body than just quenching thirst. 

Bioactive ingredients contained in plant extracts balance the nutritional deficiency of 

micronutrients and antioxidants, protein or amino acid components - support physical 

and mental health, improve beauty from the inside. 

The new functional drinks, which are very easy to use and delicious, have a 

unique texture. As a scientific development - the subject of research has a novelty, 

allows you to create the image of a developer, has the status of healthy drinks and is in 

the segment of rapid growth. 

At the forefront of consumer interests - substances with anti-aging, energy 

supply, relaxing effect or effect that improves beauty and digestion. On the second - 

preventive, protective and precautionary moments. On the third - stimulating and 

activating metabolic processes. 

The use of plant extracts in beverages has many advantages. They offer a wide 

range of active ingredients and functions, as well as a wide range of known raw 

materials, which means that before explaining a new product on the market requires 
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little or no additional clarification and advertising to consumers. The proposed 

principles are also promising and adapted to the use of new raw materials, either by 

creating new taste profiles, or by scientifically elucidating previously unknown 

technological properties of hydrocolloids. The natural colors and general natural origin 

of the botanical extracts are also very well suited to satisfy the desires of consumers.  

 

  


