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ДОСЛІДЖЕННЯ ФУНКЦІОНАЛЬНО-ТЕХНОЛОГІЧНИХ ПОКАЗНИКІВ 
НАПІВФАБРИКАТУ ДЛЯ ЗАМОРОЖЕНОЇ ДЕСЕРТНОЇ ПРОДУКЦІЇ 

Objective is to study functional and technological indicators of semi-finished products for frozen 
dessert products.

Methods. The following main materials were used within the specified object: whey according to 
DSTU 7515:2014, dry milk according to DSTU 4273:2003, stabilization system for the production of 
ice cream Cremodan SI 320, containing alginate, locust bean gum, guaran, carrageenan, according to 
certificate of the manufacturer («Danisco A/S», Denmark); lactulose (crystalline lactulose «Lactulose» 
manufacturing company «ServaFeinbio Chemica», Germany) and fructose, which were purchased from 
«Altex» LLC, Dnipro. Research of organoleptic, physico-chemical and microbiological characteristics 
of model systems, semi-finished products and culinary products was carried out by modern methods ac-
cording to standard methods, using appropriate devices. The selection of samples and their preparation 
for research was carried out according to standard methods. Determination of the heat resistance of the 
mixtures was carried out according to the method developed by V. M. Polishchuk.

Results. It has been proven that the rational formulation of the mixture from the point of view 
of the properties of the obtained semi-finished product should be considered formulations based on 
serum with the content of lactulose 1%, fructose 11%, stabilizer 0.4%, dry milk 8%. The optimal pas-
teurization process for the semi-finished product was determined — at a temperature of 80...82°C for 
(5.8...6.2)×60 -1s. The whipping ability was 70±1.8%, the ability to form stable foams was 80±2.0%. 
A technological scheme for obtaining a semi-finished product for frozen desserts based on whey with 
lactulose, fructose, stabilizer was developed. A set of data characterizing the quality of the developed 
semi-finished product was obtained, and its high nutritional and biological value was proven. Modes 
and terms of storage of semi-finished products are substantiated: temperature –4...6 °С, no more than 
3 months, in unsealed form — no more than 48 hours. 

Key words: semi-finished product, frozen desserts, prebiotic, fructose, lactulose, cheese whey.

Formulation of the problem. Production of ice cream and frozen desserts is one of the most 
promising segments of the dairy industry. Ice cream is an affordable complete food product with 
high digestibility and a valuable source of important functional nutrients. The technologies of fro-
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zen dessert products allow adding additives that play the role of functional and technological com-
ponents to their composition. This makes it possible to expand the range of targeted products for 
various types of food, taking into account age, individual needs, national and social requests [1]. 

The analysis of modern nutrition shows its inconsistency with the requirements of nutri-
tion due to insufficient consumption of proteins, minerals, vitamins and an overload of saturated 
fats and easily digestible carbohydrates. The modern diet needs to improve the recipes of frozen 
products according to priority directions: increasing the content of functional ingredients (sulfur-
containing amino acids, dietary fibers) against the background of reducing the content of fatty 
components and reducing the sugar content. The modern approach to the creation of food prod-
ucts is definitely related to the use of the concept of glycemic indices and glycemic load [2].

It is the presence of simple sugars in ice cream that determines its high glycemic index, 
which forces consumers to significantly limit its consumption, and patients with diabetes, car-
diovascular diseases or obesity to exclude ice cream from their diets altogether. Solving this 
problem is possible in two ways: making unsweetened ice cream or using sweeteners or fructose 
instead of sugar [3]. By the way, unsweetened ice cream is extremely popular in European coun-
tries and in Japan, where they make ice cream with the flavors of meat, seafood (shrimp, octo-
pus, cuttlefish), seaweed, beer, as well as vegetable ice cream — tomato, pumpkin, carrot, garlic, 
onion, cucumber with spicy herbs, beet, potato, etc. However, such ice cream is not popular in 
Ukraine and is not produced by any manufacturer. Ukrainians perceive ice cream exclusively as 
a dessert. Therefore, today the problem of lowering the glycemic index of ice cream can only be 
solved by using sweeteners or fructose [4]. Thus, the scientific and practical task of creating a 
new generation of frozen desserts with reduced glycemic load, enriched with functional ingre-
dients, is relevant and timely.

Analysis of recent research and publications. Today, the food industry is rapidly developing 
new product platforms and bringing new product categories to the market. The main goal of this 
activity is the economic growth of economic entities, therefore, most types of food products con-
tain a large number of food additives that create the identical natural structure, taste, color of the 
product, etc. But the majority of food additives have either a synthetic origin or are subjected to 
deep physico-chemical influence during production, which determines their harmful effect on 
human health.

In the segment of frozen dessert products, the distinguishing feature of which is the multi-
stage production process and the need to use special equipment, all modern technologies involve 
the use of foam and structure-forming food additives for the formation of a whipped and stable 
structure [5].

Experts in the dairy industry note that the direction of creating low-calorie ice cream through 
the use of vegetable fat substitutes is quite developed, however, numerous medical studies have 
proven the harm of such products to health, so more and more consumers refuse such a dessert 
and prefer more healthy products. However, unlike the countries of Europe, America and Asia, 
this segment of the frozen products market is unfilled in Ukraine. Therefore, technologists face 
the urgent problem of developing new technologies and adjusting the recipe composition of ice 
cream and frozen desserts in order to increase the content of protein and dietary fiber [6] against 
the background of reducing the amount of fat and sugar [7].

A promising way to solve this problem is to use low-fat dairy secondary raw materials as a 
basis for ice cream, such as casein, whey, sour milk cheese, low-fat goat milk, concentrated milk 
protein, etc. [8].

One of the ways to increase the dietary fiber content is the use of vegetable (pumpkin, carrot, 
tomato), fruit (apple, quince, etc.) and berry purees as a filler for dairy products or as a base for 
ice cream [9]. At the same time, the researchers note that due to the content of pectin substances 
and fiber, fruit and berry and vegetable purees play the role of a moisture-retaining and emulsify-
ing component in food systems, and the presence of easily digestible sugars (mainly fructose and 
glucose) allow to exclude or limit the amount of sugar [10].

A new approach to the use of unused natural properties of raw materials can make it possible 
to maximize their functional properties, which will increase the economic efficiency of technolo-
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gies by reducing the use of food additives and sugar, as well as increase the nutritional and biologi-
cal value of finished products.

The analysis of the diet of Ukrainian citizens shows its non-compliance with the require-
ments of nutrition due to insufficient consumption of proteins, minerals, vitamins and an over-
load of simple carbohydrates. The modern diet requires improvement in the production of prod-
ucts in priority directions: functional and low-fat food products, with reduced sugar content or 
without sugar and with a low glycemic index [11]. The assortment of ice cream with sugar substi-
tutes in Ukraine is insignificant, production volumes are limited to the production of ice cream 
with xylitol and sorbitol. The modern approach to the creation of food products is connected, in 
particular, with the use of the concept of glycemic indices and glycemic load.

Consumer demand for healthier products is driving down the sugar content in dairy prod-
ucts. Sugar plays an important role in ice cream not only for flavor, but also for texture, color and 
viscosity. There are natural and artificial sweeteners designed to reduce sugar levels [12]. However, 
there is little information on the effect of high-intensity sweeteners and fat substitutes on the per-
ception of sensory properties of ice cream [13].

In recent years, in many scientific works of Ukrainian and foreign scientists (A.M. Doro-
hovych, V.F. Dotsenko, N.A. Didukh, D. Richarda), considerable attention has been paid to the 
production of food products with sugar substitutes.

It is proposed to solve the problem of reducing the glycemic index of ice cream by using sugar 
substitutes (stevia, lactite, sorbitol, aspartame) [14] and fructose [15].

The technology of ice cream with fructose, prebiotic and sour milk cheese was developed, 
which ensure the production of high-quality ice cream with reduced glycemia and improved 
nutritional and biological value [16]. It was found that the introduction of sugar substitutes — 
fructose and sorbitol into ice cream increases the content of bound moisture by 4.2%, which 
improves the structure and consistency of ice cream and reduces the glycemic index of the fin-
ished product by 8.75%.

At the current stage, many researchers will develop ice cream with prebiotics (usually inulin 
or other non-starch oligosaccharides) [17] or probiotics [18, 19].

The effect of adding probiotics on the quality indicators of ice cream was studied [20]. Ac-
cording to the authors, the whipped texture of ice cream was found to improve the gastrointestinal 
tolerance of probiotics compared to natural yogurts and fruit yogurts, as evidenced by an in vitro 
stomach survival study of probiotics (B. animalis). In addition, it was determined that the addition 
of B. animalis decreased the pH, but did not affect the physicochemical properties and melting of 
ice cream, and obtained good sensory evaluations and satisfactory probiotic viability [21].

Currently, a promising direction is the use of dairy processing products in the production 
of ice cream — buttermilk, whey, sour milk cheese, yogurt [22, 23], which is expedient from the 
point of view of manufacturability, high nutritional value, and rational use of by-products of dairy 
production.

Considering the above, it can be concluded that dairy technologists are conducting quite 
intensive scientific work to find new ways to improve recipes and technologies of ice cream and 
frozen desserts in the direction of creating products with a reduced glycemic index. Thus, the 
scientific substantiation and development of the technology of frozen dessert products with a low 
glycemic index based on low-fat dairy raw materials is relevant today.

Objective of the article is to study functional and technological indicators of semi-finished 
products for frozen dessert products.

Presentation of the main study material. Pasteurization is one of the most important opera-
tions in the production of mixes for soft ice cream and frozen desserts. The defining parameters 
of this treatment are the temperature and duration of its effect on the mixture, which determine 
its effectiveness.

The heat resistance of model mixtures is influenced by individual recipe components. There-
fore, in order to develop the necessary modes of heat treatment of liquid semi-finished products 
for frozen desserts, a study of their heat resistance was conducted. Research on thermal stability 
was carried out in the temperature range of 80...95 ºС.



№ 2(45) 2022

33

Table 1 — Heat resistance of model mixtures for sweet dishes

The name of the sample
Heat resistance of mixtures during heat treatment, 

·60-1sec
80±2ºС 85±2ºС 90±2ºС 95±2ºС

Control [8] 12±0,3 6±0,2 4±0,3 2±0,2
A mixture based on whey with 
lactulose and fructose 6±0,2 4±0,2 3±0,15 0

The results of the conducted research confirm that the composition of mixtures for frozen 
desserts affects their heat resistance. It was established that the addition of recipe components 
significantly reduces heat resistance: at a processing temperature of 80...82 ºС, the heat resistance 
of the mixture [8] decreases by 1.7 times, and that of the developed 1% mixture by 2 times. With 
a further increase in temperature, the heat resistance of the above-mentioned mixtures decreased. 
The decrease in the level of heat resistance of the latter can be explained by the fact that with an 
increase in dry substances in the mixtures, the content of mineral elements increases, which leads 
to a change in the ionic balance in the system and affects the stability of milk proteins, as well as 
due to an increase in the acidity of the mixtures. Thus, it is rational to carry out the pasteurization 
process for the semi-finished product — at a temperature of 80...82 ºС for (5.8...6.2)·60 -1s.

Thus, on the basis of the set of researches, the most rational formulation of the mixture 
from the point of view of the properties of the obtained semi-finished product should be con-
sidered the formulation based on whey with the content of lactulose 1%, fructose 11.0%, stabi-
lizer 0.4%, milk powder 8%. All the results obtained in this section were taken into account in 
subsequent studies, namely during the development of technological schemes of semi-finished 
products for frozen desserts.

In order to determine the objective assessment of quality, the functional and technological 
properties of the developed semi-finished products were investigated: the ability to whip, the abil-
ity to form stable foams, the degree of dispersion of the fat phase. As a control, a mixture for soft 
ice cream was used [8]. The degree of dispersity of the fat phase was assessed by determining the 
average diameter of fat globules of control and developed semi-finished products. The obtained 
data are given in table 2.

Table 2 — Functional and technological indicators of the semi-finished product

Indicators Control Semi-finished product
Beating ability, % 60±1,5 70±1,8
The ability to form stable foams, % 65±1,5 80±2,0
The degree of dispersion of the fat phase, μm 110±2,8 90±2,3

The analysis of research results showed that the semi-finished product has a higher whipping 
capacity (by 9.8...10.2%) compared to the control sample. The developed semi-finished product is 
able to form more stable foams — 1.3 times more than the control sample. The degree of dispersion 
of the fat phase of the semi-finished product is 1.2 times higher than that of the control sample. The 
obtained data were used during the development of the semi-finished product quality model.

Since the developed semi-finished products are new, non-traditional products planned for fur-
ther use in the production of culinary products, it was necessary to investigate their nutritional value.

The concept of quality of food products is understood as a wide set of properties characteriz-
ing nutritional and biological value, organoleptic, structural-mechanical, functional-technolog-
ical, sanitary-hygienic and other properties of the product, as well as the degree of their expres-
siveness. From the point of view of quality indicators, a food product must contain components 
necessary for the human body for normal metabolism.

The content of the main food substances in the developed semi-finished product, as well as 
its energy value are presented in the table. 3.
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Table 3 — Chemical composition of the semi-finished product

Product names

Content, g per 100 g
Energetic
value, kcalDry substances Proteins Lipids

Carbo-
hydrates

Аsh

Control [8] 29,0±0,5 3,78±0,1 8,0±0,2 15,0±0,3 0,7 147,0

Semi-finished 
product

19,75 3,85±0,1 3,10±0,2 12,0±0,3 0,8 91,3

On the basis of the results, which are presented in Table 3.3, it is possible to produce biscuits, 
which the disintegration of the finished product is enriched with a high content of all nutrients, 
and it is possible to use vikoristany for processing in the product of eating without reducing the 
nutritional value. In addition, the disintegration of the finished product against lactulose in the 
amount of 1 ± 0.02 g / 100 g.

It is important to characterize the protein speeches of the napіvfabrikatіv, that the stench can 
be brought up to the high-bility, high-yield and sufficient balance for the amino acid warehouse of 
the produktіv. Advances in protein allow recommending the inclusion of dietary supplements on 
the basis of dispersed beverages in the consumption of protein diets.

In this manner, we carried out an investigation about the high biological value of the dis-
persed beverages.

Conclusions. The analysis of literary sources showed that the creation of products with re-
duced glycemic load and functional properties are new ways of improving the technologies of ice 
cream and frozen desserts. It has been proven that the rational formulation of the mixture from 
the point of view of the properties of the obtained semi-finished product should be considered 
formulations based on serum with the content of lactulose 1%, fructose 11%, stabilizer 0.4%, dry 
milk 8%. The optimal pasteurization process for the semi-finished product was determined — at 
a temperature of 80...82°C for (5.8...6.2)×60-1s. The whipping ability was 70±1.8%, the ability to 
form stable foams was 80±2.0%. A technological scheme for obtaining a semi-finished product 
for frozen desserts based on whey with lactulose, fructose, stabilizer was developed. A set of data 
characterizing the quality of the developed semi-finished product was obtained, and its high nu-
tritional and biological value was proven. Modes and terms of storage of semi-finished products 
are substantiated: temperature –4...6°С, no more than 3 months, in unsealed form — no more 
than 48 hours.
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Мета — дослідження функціонально-технологічних показників напівфабрикату для за-
мороженої десертної продукції.

Методи. Для досліджень використовувалися матеріали: сироватка молочна згідно ДСТУ 
7515:2014, молоко сухе згідно ДСТУ 4273:2003, система стабілізації для виробництва моро-
зива Cremodan SI 320, що містить альгінат, камедь ріжкового дерева, гуаран, карагенан, 
згідно сертифікату виробника («Danisco A/S», Данія); лактулоза (лактулоза кристалічна 
«Lactulose» виробнича фірма «ServaFeinbio Chemica», Німеччина) та фруктоза, які були при-
дбані у ТОВ «Альтекс», м. Дніпро. Відбір проб та підготовку їх до досліджень проводили за 
загальноприйнятими методиками. Визначення теплостійкості сумішей проводили за мето-
дикою, розробленою В. М. Поліщуком.

Результати. Доведено, що раціональною рецептурою суміші з точки зору властивостей 
одержуваного напівфабрикату слід вважати рецептури на основі сироватки з вмістом лак-
тулози 1 %, фруктози 11 %, стабілізатора 0,4 %, сух. молока 8%. Визначено оптимальний 
процес пастеризації напівфабрикату — за температури 80...82°С протягом (5,8...6,2)×60-1с. 
Збиваюча здатність становила 70±1,8%, здатність утворювати стійкі піни 80±2,0%. Роз-
роблено технологічну схему отримання напівфабрикату для заморожених десертів на основі 
молочної сироватки з лактулозою, фруктозою, стабілізатором. Отримано комплекс даних, 
що характеризують якість розробленого напівфабрикату, та доведено його високу харчову 
та біологічну цінність. Обґрунтовано режими і терміни зберігання напівфабрикатів: темпе-
ратура –4...6°С, не більше 3 місяців, у незапечатаному вигляді — не більше 48 годин.

Ключові слова: напівфабрикат, заморожені десерти, пребіотик, фруктоза, лактулоза, 
підсирна сироватка.


