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ABSTRACT  Article History 

This study presents the development of functional dairy desserts with enhanced nutritional 

and technological properties, using the qualitative forecasting method. A two-stage 

consumer survey was conducted to identify key quality indicators valued by consumers, 

such as low-fat content, absence of added sugar, and high protein levels. These insights 

were integrated into the formulation of yogurt-based desserts enriched with a collagen-

containing structurizer, designed to improve product plasticity and health benefits. The 

formulations were optimized using a complete factorial experimental design to assess the 

influence of key variables, including skimmed yogurt content, pasteurization temperature, 

and collagen additive concentration. A regression model describing their effect on product 

plasticity was developed. The final product met the target specifications of 0.5% fat, a 

plasticity of around 21cm²/g, and no added sugar. The integration of consumer 

expectations with statistical modeling and sensory analysis demonstrates a novel, systematic 

approach to developing clean-label, functional dairy products with potential nutraceutical 

value. The study successfully demonstrates a novel, systematic approach to developing 

clean-label, functional dairy products with potential nutraceutical value by integrating 

consumer expectations with statistical modeling and sensory analysis. The proposed 

qualimetric forecasting approach, which includes a two-stage sociological survey, effectively 

implements the "customer orientation" principle of quality management, providing a 

competitive advantage in product design. 
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INTRODUCTION 

 

 Ensuring sustainable development in existing and 

forecasted external circumstances is one of the necessary 

conditions for the successful development of business, 

regional economy, or society (Almassawa et al., 2025). 

The efficiency of any manufacturing organization 

depends on the approach to continuous improvement of 

their products and management processes (Gual et al., 

2024), particularly to quality management 

(Vandenbrande, 2020; Gejdoš et al., 2024). The preferable 

methods are the non-price ones to improve the 

competitiveness of manufactured products and the 

search for non-standard ways (Pacana et al., 2024) in 

conjunction with a systematic approach (Sanchez-

Dominguez & Almanza-Rueda, 2025). This involves 

leveraging qualimetric forecasting and marketing 

research to thoroughly understand consumer motivations 

and preferences, which is crucial for designing innovative, 

competitive products that meet specific health-improving 

properties and market demands (Zhumanova et al., 2023). 

 When producing raw food materials and food 

products in the agricultural area, it is necessary to take into 

account a set of specific and relevant knowledge in order 

to ensure competitiveness (Dimitrijević et al., 2023), meet 

the mandatory requirements of regulatory documentation 

on identification indicators (Tutelyan, 2023), and safety 

requirements (Dunchenko et al., 2021; Fufa, 2023). In 

Russia, the Technical Regulations of the Customs Union 

021/2011 "On food safety" contains the main requirements 

for the safety of raw food materials and finished products 

(Zherdev et al., 2025). 
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 Both in Russia and the rest of the world, it is high 

competition among manufacturers of the same products 

and the struggle for the buyer`s choice that are the 

peculiarity of the mass-consumption food production. In 

this regard, a food product`s success directly depends on 

studying the requirements and expectations of the 

consumer, analyzing them and taking them into account 

when designing such products (Babayev & Balajayeva, 

2023; Rai et al., 2023; Dörnyei & Tégla, 2024; Saldaña et al., 

2024). Non-standard ways of product quality management 

at the stages of the product life cycle, implementation of 

the basic principles of international quality management, 

in particular "Customer orientation" (De La Peña et al., 

2023; Okeke et al., 2024; Zawierucha-Kozłowska, 2024), are 

the most preferable in terms of increasing the 

competitiveness of the organization. The science of 

qualimetry, its basic principles and methods, are partially 

known and implemented in Russian quality management 

experience (Hrinchenko et al., 2023). Qualimetric 

forecasting is the most effective methodology for product 

design in view of the complexity of consumer expectations 

and initial regulatory requirements for products. In 2008, a 

team of scientists from the Department of Quality 

Management and Commodity Science of Products at the 

Russian State Agrarian University – Moscow Timiryazev 

Agricultural Academy applied qualitative forecasting in the 

food industry. That method demonstrated high efficiency 

in defining the initial requirements for food products with 

specified consumer characteristics. Led by Dunchenko et 

al. (2022), the methodology of qualimetric forecasting was 

further developed when designing new food products and 

adjusting the manufactured ones in view of the 

identification, analysis and evaluation of the nomenclature 

and the importance of consumer requirement indicators 

for products. The efficiency of qualimetric forecasting is 

conditioned by the synergy of consumer opinion research, 

benchmarking (Mtotywa, 2022; Golubeva et al., 2023; 

Grebski, 2023), other marketing research (Abdulsalam et 

al., 2024; Li et al., 2024; Stremersch et al., 2024) and a 

qualimetric analysis at the initial stages of the product life 

cycle (Gurov et al., 2023; Lin et al., 2023; Gajdzik et al., 

2024; Mandler et al., 2025) as the most preferable and 

economically feasible one (Pacana et al., 2024; Balogun et 

al., 2025; Cheng et al., 2025). 

In the conditions of saturation of the market with the 

same name products and acute competition, the issues of 

forecasting the quality and product safety, the search for 

new non-price ways to increase the attractiveness of 

products for consumers are relevant and timely for the 

production of dairy desserts as a popular and dynamically 

developing branch in Russia (Yankovskaya et al., 2022). 

 

MATERIALS & METHODS 

 

 When implementing the methodology of qualimetric 

forecasting in the design of new dairy dessert technology, 

the following quality tools and generally accepted and 

standard methods were used: 

i) Sociological survey (Federal Agency for Technical 

Regulation and Metrology, 2014) 

ii) Organoleptic studies (Interstate Council for 

Standardization, Metrology and Certification, 2015). 

 The design of recipes and production parameters 

was carried out using a full factor experiment (Federal 

Agency for Technical Regulation and Metrology, 2005). 

The plasticity measured according to the Grau method 

served as the target function. The controllable factors 

included the mass fraction of fat-free yogurt base (from 

30 to 80%), the temperature of the product's heat 

treatment (from 67 to 95°C), and the mass fraction of 

collagen-containing structurizer ScanPro MP 95 (from 0.1 

to 1.1%). 

 The product's target values were derived using the 

Quality Function Deployment methodology (Mizunо & 

Akао, 1994). Significance coefficients for product quality 

indicators were calculated using qualimetric methods 

(Azgaldov & Kostin 2012). Expert groups for sensory and 

expert assessments were formed based on expert 

qualimetry (Dunchenko et al., 2022). The results of expert 

and experimental studies underwent statistical 

processing (Federal Agency for Technical Regulation and 

Metrology, 2005). 

 

RESULTS 

 

 To design a dairy dessert, sociological studies were 

conducted in two stages in Moscow and the Moscow 

region at the initial stage of implementing qualimetric 

forecasting of quality and safety indicators. Fifteen years of 

experience allowed us to develop a two-stage approach to 

conducting sociological research within the framework of 

qualimetric forecasting. Empirically, it was found that, for 

qualitative forecasting, the quality of consumer responses 

depends directly on the complexity and number of 

questions in the questionnaire. Therefore, when 

interviewing, it is necessary to ask some questions that do 

not require quantitative results. It is also advisable to limit 

the questionnaire to no more than 10 questions, a 

combination of open- and closed-ended questions. In this 

regard, it is necessary to conduct preliminary research 

before designing the questionnaire, with the first stage 

being interviews with a small number of respondents. 

Long-term practice has shown that using a two-stage 

sociological survey allows us to obtain relatively complete 

data on the nomenclature and importance of indicators of 

consumer requirements with minimal time and labor costs. 

The first stage of the sociological survey included 

interviewing 50 buyers of dairy desserts. The purpose of 

that stage was: 

- Defining the terms related to the studied product in the 

"language of consumers"; 

- Defining the wording of the questions that are easy to 

understand by consumers; 

- Getting answers to the questions that are difficult to 

explain and require immediate clarification; 

- Approbation of the questionnaire elements for a mass 

poll. 

 A questionnaire based on the analysis of the 

interviewing results was developed for the sociological 

part of qualimetric forecasting (Appendix 1). The answers 
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to open-ended question No. 8 are of the most 

outstanding value for qualimetric forecasting, which 

allows to learn the consumer's nomenclature of 

indicators of their expectations for product quality. Since 

the question is open-ended, the survey can reveal not 

only the basic indicators according to the Kano model 

(Watson, 2019) but also the anticipatory characteristics of 

products, which is highly desirable to identifying 

consumers' deep desires and obtaining competitive 

advantages for new products. We have proposed an 

approach towards determining the importance of 

indicators of consumer preferences. The approach is 

based on a direct relationship between the indicator's 

importance to consumers and the number of 

respondents who rated it as important when choosing a 

product. Thus, the indicator's importance is determined 

by the number of respondents who consider it important. 

 An open-ended question implies the presence of a 

large number of various answers that require additional 

processing. For this purpose, an affinity diagram has been 

used, given the number of respondents for whom a 

specific indicator is essential. Such an approach makes it 

possible to reduce the number of duplicate indicators, save 

the data on the importance of each indicator (or an 

enlarged group of similar indicators), and systematize 

them for further formation of a property tree and other 

elements of qualimetric forecasting. 

 The second stage of the sociological survey involves a 

poll of a larger number of respondents (on average, about 

120-240 people) who are buyers of the studied product. 

The criterion for determining the sample size is the 

absence of new answers to question No. 8 from 20 

respondents. That is, if the last 20 respondents do not 

provide new answers to question No. 8, the study can be 

stopped because there is a high probability that no new 

answers are expected. 

 The author's two-stage approach to the sociological 

survey (50 respondents participated in the first stage, 200 

in the second) was used to design the dairy dessert 

technology. The consumer classification of Russian dairy 

desserts has been established. The results are presented 

as a consumer classification tree for dairy desserts (Fig. 1), 

indicating the popularity of the desserts among 

consumers (the number of respondents who eat this 

product at least once a month). Dairy desserts based on 

yogurt are the most popular among the respondents. 

These desserts include the yogurts themselves and 

yogurt products that have undergone heat treatment. It 

should be noted that the surveys have shown a relatively 

low level of consumer awareness of the difference 

between yogurt (with living microflora of the starter) and 

pasteurized yogurt. Majority of respondents (74%) 

consider these two products the same. The same results 

were obtained for the products based on cottage 

cheese. This can be explained by the very similar 

consumer characteristics of the pasteurized and 

fermented milk products with flavor fillers, since their 

organoleptic properties are conditioned by the 

fermentation processes of the dairy base (yogurt or 

cottage cheese) and the taste and aromatic 

characteristics of flavor fillers (fruit or berry ones). 

 The results of sociological research have shown that 

dairy products are a popular food among Russians: the 

majority of the respondents are consumers of dairy 

desserts, and a third of the respondents (36%) are active 

consumers who partake of dairy desserts almost daily, and 

a quarter (26%) eat them once or twice a week. The studies 

show that the most popular products among Russian 

consumers are those with either a yogurt base (yogurt and 

yogurt products) or a cottage cheese base (soft cottage 

cheese and cottage cheese products), with sweet fillers. 

These two groups of dairy desserts are very similar in their 

consumer properties, in terms of names used for fruit and 

berry fillers, packaging, and the place of the product in the 

consumer's diet. The differences between these products 

lie in their production technologies, regulatory 

documentation requirements, and the content of dry 

substances (primarily protein). The interview has shown 

that from the consumer's point of view, dairy desserts 

based on yogurt and cottage cheese are similar and, in a 

certain sense, interchangeable. The flavor preference for 

yogurt-based dairy desserts over cottage cheese-based 

desserts lies in their lower price and reduced energy value. 

At the same time, cottage cheese desserts are valued by 

consumers for their higher protein content (Trukhachev et 

al., 2024). 

 

 

Fig. 1: Tree of Consumer 

Classification of Dairy 

Desserts With Indication of 

Popularity Among 

Consumers. 
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Fig. 2: Diagram of the 

Respondents' Responses 

Depending on the 

Assessment of the 

Usefulness or Non-

Usefulness of Dairy 

Desserts. 

 

 It has been found that 84% of respondents have their 

own opinion about the content of healthy and unhealthy 

ingredients in dairy desserts: 69% of the respondents 

believe that dairy desserts contain healthy ingredients, and 

24% of the respondents think there are unhealthy 

ingredients (Fig. 2). Thus, we can say that Russians 

associate dairy desserts with healthy products, although 

there are still unrealized opportunities for increasing the 

value of the products in consumers` eyes. It has been 

found which yogurt ingredients consumers consider useful 

and which they do not. From their point of view, protein is 

the healthiest ingredient of dairy desserts, but sugar is the 

unhealthiest and undesirable one introduced into the 

product. It should be noted that 18% of respondents 

reported excessive sugar (excessive sweetness) in dairy 

desserts sold in the Moscow region. Consumers perceive 

the presence of food additives in the product as a negative 

factor when choosing it. These days, there is a trend 

toward natural dairy desserts that do not contain 

undesirable food additives with E-numbers. 

 The obtained data make it possible to design the 

composition of dairy desserts in such a way that it might 

satisfy consumers' expectations for the usefulness of the 

product by increasing its protein content while reducing its 

fat. Thus, these consumers` wishes can be implemented in 

the designing of dairy yogurt-based desserts that have a 

significant advantage over similar products sold in the 

market. 

 Analysis of the processing questionnaires’ results 

based on the method proposed above made it possible to 

identify the nomenclature of key indicators of consumer 

requirements for the quality of yogurt desserts. In addition, 

it allowed for the determination of the importance of these 

indicators in the consumers` assessment of the product 

quality and the formation of a tree of the most important 

consumer requirements in the product design with 

weighting coefficients indicated (Fig. 3). Separately, it 

should be mentioned that consumers would like to see the 

following additional characteristics related not only to the 

product itself, but to its packaging: the possibility of 

resealable and environmentally friendly packaging 

(recyclable). 

 The data obtained by constructing a tree of 

indicators of consumer requirements for the quality of 

dairy desserts based on yogurts, indicating the weighting 

coefficients reflecting the importance of each indicator 

for the consumer when evaluating products as a whole, 

allows us to purposefully form those characteristics of the 

projected product that will increase its value in the eyes 

of buyers. 

 Based on data from the conducted sociological survey 

and expert and experimental studies, a matrix of consumer 

requirements for the quality of yogurt desserts has been 

developed, which enables the setting of quality targets for 

the designed products and the formulation of the main 

directions for improving their consumer properties. Based 

on the analysis of the conducted sociological surveys, the 

matrix of consumer requirements and existing trends in 

the theory and practice of processing agricultural raw 

materials and food preservation (Amit et al., 2017), the 

main directions for improving the consumer properties of 

dairy yogurt-based desserts, necessary for the new 

products` design, have been developed: 

• Increasing the Protein Content of the Product, Including 

Through the Addition of Protein Ingredients; 

• Reducing the Product's Fat Mass Fraction to 0.5% – 

Primarily Due to the Use of Low-Fat Raw Materials, 

Namely, Low-Fat Yogurt as the Basis for Obtaining Yogurt 

Desserts; 

• Reducing the Added Sugar Content – Due to the 

Selection of Recipe Ingredients That Form High Taste 

Properties with a Lower Sucrose Content (for Example, Due 

to the Partial Replacement of Sucrose with Low-Calorie 

Sweeteners or Fructose Contained in Fruit Fillers); 
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Fig. 3: Tree of Consumer 

Requirements Indicators in the 

Design of Dairy Yogurt-Based 

Desserts. 

 

• Reducing the Energy Value of Dairy Desserts (to 100 Kcal 

or Less) by Reducing the Fat Content and Added Sugar; 

• Increasing the Stability of the Structural and Mechanical 

Characteristics of the Product by Increasing the Plasticity 

Index to 21cm²/g; 

• Increasing the Product's Shelf Life without the Use of 

Preservative Food Additives, but Rather Through the Heat 

Treatment of the Product; 

• Adding Healthy Natural Food Additives to the Product 

(Protein Sources or Other Functional Additives); 

• Expanding the Range of Yogurt Desserts at the Expense 

of Less Sweet Items. 

 Ensuring the safety of perishable food products, 

including dairy products, is a necessary condition for 

maintaining product quality throughout the production 

chain from the manufacturer to the store counter. 

Reducing the risk of microbiological spoilage can be 

achieved by strictly adhering to the requirements for the 

refrigerated storage conditions of products in the flow of 

goods (Arriaga-Lorenzo et al., 2023). Increasing the storage 

capacity of products, for example, by pasteurization, can 

be a preventive method (Kushchev, 2009). 

 Based on the analysis of the scientific literature on the 

valuable and technological properties of food additives 

and preliminary experiments, we have developed a 

proposal for the use of the collagen-containing 

preparation ScanPro MP 95 as a source of natural dietary 

fiber of a protein nature (Neklyudov, 2003), which gives 

the product high structural and mechanical properties, 

plasticity, moisture-binding capacity, and low calorie 

content at acidic values of active acidity. 

 When developing multi-component food products, an 

important part of predicting the quality of the finished 

products is a mathematical description of how the main 

recipe and production parameters influence key indicators 

of product quality (Prosekov, 2020). It has been decided to 

include the following pasteurized yogurt product 

components in the basic recipe: low-fat yogurt (0.5% fat in 

yogurt base), collagen-containing preparation (the amount 

according to the manufacturers' recommendations: from 

0.4 to 2.2%) and skimmed milk (with a fat mass fraction of 

0.5%) to dissolve the collagen-containing preparation. 

 As part of further qualimetric forecasting to study the 

influence of technological modes of heat treatment that 

are necessary for the product shelf life increase, and 

justifying the dose of the collagen-containing preparation, 

we have conducted a set of experimental studies with the 

use of the methodology of a complete factorial 

experiment. We have obtained a regression equation of 

the effect on the plasticity (P) of the pasteurized yogurt 

base with the mass fraction of the collagen-containing 

preparation, the mass fraction of low-fat yogurt (0.5%) and 

the pasteurization temperature of the mixture (Fig. 4): 

 

P = –1,029 + 0,191·j + 3,731·n + 0,059·t –0,174·j·n –

0,025·n·t +0,002·n·t; 

 

j is the mass fraction of a low–fat yogurt base, %, 

n is the mass fraction of the collagen–containing 

preparation, %, 

t is the pasteurization temperature of the mixture, °C. 

 Based on the mathematical regularity observed in the 

plasticity formation of a low-fat yogurt product with a 

collagen-containing preparation, the recipes presented in 

Table 1 have been developed. Besides, pasteurization 

modes for the new product, with established targets (mass 

fraction of fat 0.5%, plasticity about 21 cm2/g), have also 

been developed. Apricot cryopowder was chosen as a 

natural additive that forms a sweet, fruity taste. 

 When developing a yogurt dessert with a collagen-

containing preparation, the basic technology was taken as 

a basis (Dunchenko et al., 2008). The established targets of 

the new product are achieved at a pasteurization 

temperature of 75 to 90°C. The achievement of the 

established target values for quality indicators, with the 

formulated directions for improving the consumer 

properties of yogurt desserts to increase their storage 

capacity, is achieved by a higher temperature, i.e., recipe 3. 

 The conducted studies of the organoleptic properties 

of the obtained yogurt-based dessert samples, developed 

according to recipes No. 1-3, showed high taste qualities 

(Fig. 5). It should be noted that the addition of apricot 

cryopowder with a collagen-containing preparation gives 

the skimmed product an unmistakable, pleasant creamy 

taste and flavor and allows for a rich tasting product with a 

low-calorie content. 
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Table 1: Recipes of a low-fat yogurt dessert with target indicators 

Component Name Mass Fraction of Components, % 

Recipe Number 

No. 1 No. 2 No. 3 

Low-fat Yogurt (with a Fat Mass Fraction of 0.5%) 85.40 85.40 85.40 

Skimmed Milk (with a Mass Fraction of 0.5% Fat) 13.00 13.05 13.10 

Collagen-containing Preparation 0.60 0.55 0.50 

Apricot Cryopowder 1.0 1.0 1.0 

Total 100.0 100.0 100.0 

Pasteurization Temperature, °C 75-80 81-85 86-90 

 

 

Fig. 4: Response Surface of the 

Effect of the Mass Fraction of 

the Collagen-Containing 

Preparation and the 

Pasteurization Temperature on 

the Plasticity of the Pasteurized 

Low-Fat Yogurt Product. 

 

  

Fig. 5: General Profile 

Assessment of Organoleptic 

Properties of Samples of Low-

Fat Yogurt Desserts With a 

Collagen-Containing 

Preparation. 

 

 

DISCUSSION 

 

 The proposed approach to designing new products, 

illustrated by the example of dairy desserts, requires taking 

into account consumers' requirements for product quality 

indicators, such as those that characterize and determine 

key product properties. This implies the disclosure of the 

term "product quality" (Watson, 2017, 2019). The 

expediency of applying the methodology of qualimetric 

analysis for these purposes as an effective tool for 

decomposing product quality into a set of specific 

indicators. Each of them makes its own contribution to the 

formation of quality, as confirmed by other studies 

(Azgaldov & Kostin 2012). 

 The results of a sociological survey conducted among 

consumers of dairy desserts in the Moscow region show a 

growing trend toward natural and healthy food products. 

This is confirmed by scientific data on the growth of 

demand for environmentally friendly and organic food 

products (Belyakova et al., 2018). These products do not 

contain, or contain only a minimum amount of, food 

additives, such as preservatives (Sati & Sati, 2013), flavors, 

thickeners, and dyes (Igonina, 2014).  

 The established requirements of Russian consumers 

for low-calorie and low-fat dairy yogurt-based products 

are confirmed by earlier studies (Kushchev, 2009). The 
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obtained data expand the requirements for the content of 

the product's desired (healthy) and undesired (unhealthy) 

components and reflect the refined data on their 

importance for a modern consumer. 

 To identify universal approaches to designing recipes 

and technological modes for yogurt dessert production 

that meet constantly changing consumer requirements, 

the mathematical regularity governing the formation of 

the plasticity index of a low-fat yogurt product with a 

collagen-containing preparation was studied and 

described. As the results of scientists’ studies (Lisitsyn et 

al., 2020) show, such an approach to designing multi-

component food products with a complex mechanism for 

the formation of technological properties is effective and 

enables the development of universal solutions for 

correcting their composition. 

 Thus, the use of a combination of the proposed 

approaches and results, which are the elements of 

qualimetric forecasting (Igonina, 2014; Mikhailova & 

Cherstvoy, 2010), in the design of formulations and 

product technology has shown its efficiency and 

consistency. 

 

Conclusion 

 On the example of designing a recipe and technology 

for the production of a new dairy dessert, a new approach 

of qualimetric forecasting was applied. That approach 

included developing a two-stage methodology for 

conducting a sociological survey and designing specialized 

questionnaires. Moreover, it determined the nomenclature 

of indicators of consumer requirements for product quality 

and their importance when choosing a product. The other 

significant results were determining targets that ensured a 

high degree of consumer satisfaction, studying patterns, 

describing the effect of the mass fractions of the collagen-

containing preparation and yogurt based on the values of 

the product's plasticity. The proposed approach enables 

the implementation of the key principle of quality 

management, "customer orientation," by applying 

methods from the science of qualimetry. This unique 

synergy gives a competitive advantage by enabling the 

rapid and accurate design of new products (or the 

adjustment of manufactured products) to meet the 

constantly changing quality requirements of consumers. 
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