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DEVELOPING A STRATEGY FOR 
IMPROVING MAYONNAISE WITH 
DIFFERENT PROPORTIONS OF 
VEGETABLE OILS

The object of research is the process of forming a strategy for the improvement of mayonnaise. Based on the 
SWOT analysis, a strategy for improving mayonnaise with a different ratio of sunflower, linseed and hemp oils 
was formed in order to increase the content of polyunsaturated fatty acids, in particular the Omega-3 family, 
reduce its calorie content, and develop a strategy for bringing the product to the market.

During the research, the following methods were used: economic-statistical, SWOT analysis method, expert 
method, analytical, program-targeted, as well as statistical methods of experimental data processing.

The work solves the task of forming a strategy for improving the recipe composition of industrially produced 
mayonnaise and bringing it to the market. Today, the market offers a huge number of mayonnaises with different 
compositions and different quality, with low, medium and high fat content, with the addition of various additives 
that are undesirable for the human body. Based on the broad possibilities of using mayonnaise as an additional 
food product, the task arose to make changes in its composition, improving the biological and nutritional value of 
mayonnaise with an increased content of polyunsaturated fatty acids, in particular of the Omega-3 family. Such  
a modified food product can be considered functional because, on the one hand, polyunsaturated fatty acids (PUFAs) 
of the Omega-3 family are in short supply in the diet of the average Ukrainian, and on the other hand, they play 
an important role in the prevention of diseases of the cardiovascular, nervous, and immune systems of the body. 
The conducted analysis of economic, social and technological factors characterizing the products offered on the 
mayonnaise market made it possible to formulate a strategy for improving mayonnaise with different proportions 
of sunflower, linseed and hemp oils, as well as bringing it to the market using marketing tools.

The practical implementation of these proposals will make it possible to bring mayonnaise with reduced calorie 
content to the market, which will contain a significantly higher content of PUFAs of the Omega-3, Omega-6 and 
Omega-9 family, which are useful for the human body. Therefore, the use of linseed and hemp oils is recommended 
for supporters of healthy food, which makes it popular among the main groups of consumers.
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1.  Introduction

Healthy nutrition is one of the most important factors 
in ensuring a person’s vital activities, which directly affects 
its health and physiological development. To date, emulsion 
oil-fat products (sauces and mayonnaise) are actively used in 
the daily diet of the population to improve the taste proper-
ties of the main dishes [1, 2]. The composition of traditional 
mayonnaise includes refined sunflower oil, which is a source 
of energy and provides the body with physiologically neces-
sary unsaturated fatty acids, phospholipids and vitamins. 
However, sunflower oil is rich in ω-6 fatty acids and contains 
a small amount of ω-3 acids, and products based on it are 
not balanced in fatty acid composition [3–6]. Considering 
that mayonnaise is the most popular sauce in the world, it 
is consumed by more than 85 % of the population as an 

additional food product, the task was to make changes in its 
composition in order to improve its biological and nutritional 
value. To do this, it is suggested to increase the content of 
polyunsaturated fatty acids (PUFA) of the omega-3 family, 
which play an important role in the prevention of the body’s 
immune system. Therefore, the development of strategies 
for improving the composition and production technology 
of mayonnaise with the content of non-traditional oils rich 
in ω-3 fatty acids, based on scientifically based approaches, 
is a relevant direction in the technology of production of 
functional products [5, 7].

The analysis of recent studies has shown that a fea-
ture of mayonnaise is the possibility of adjusting its recipe 
composition to meet the physiological needs of the body. 
Scientists have developed a large number of mayonnaise  
recipes based on the use of blended oil, which includes refined 
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olive, pumpkin, soybean and sunflower oils in various ratios. 
This makes it possible to achieve a balance in the content 
and ratio of PUFA Omega-3 and Omega-6 groups in the 
oil [8, 9]. Based on the research [10], linseed oil can be 
recommended as a source of Omega-3 fatty acids. Its con-
tent of linolenic acid significantly exceeds the recommended 
amount. And the content of Omega-3 and Omega-6 in hemp 
oil is in the ratio of 1 to 3÷5, which is recommended by 
experts of the World Health Organization (Table 1). These 
acids are extremely necessary for preserving and protecting 
the functions of various cells of the human body and are 
recommended for inclusion in the daily diet.

Table 1
PUFA composition in vegetable oils

No. Oil
Acid content, % PUFA ratio 

ω-9/ω-6/ω-3ω-9 ω-6 ω-3

1 Sunflower 21.2 ± 0.7 66.3 ± 0.1 0.12 ± 0.01 177:553:1

2 Linseed 22.3 ± 0.8 16.2 ± 0.7 52.0 ± 1.0 1.4:1:3.2

3 Hemp 13.2 ± 0.8 55.7 ± 2.3 18.2 ± 0.6 1.4:4.5:1

At the same time, the adjustment of the composition of 
mayonnaise, its enrichment with vitamins and macro- and 
microelements, should take place in compliance with the 
requirements of physical and chemical indicators of norma-
tive documents and the requirements of DSTU 4487:2005 
«Mayonnaise».

Thus, the purpose of the work is to form a strategy for 
improving mayonnaise with different proportions of sunflower, 
linseed and hemp oils based on a SWOT analysis in order 
to increase the content of polyunsaturated fatty acids, in 
particular the omega-3 family, reduce its calorie content and 
develop a strategy for bringing the product to the market.

2.  Materials and Methods

During the research, the following methods were used: 
economic-statistical, SWOT-analysis method, expert method, 
analytical, program-targeted, as well as statistical methods 
of experimental data processing.

Conducting this research involves the following stages:
– Study of the subject area and determination of factors 

that influence the formation of a strategy for improving 
the recipe of mayonnaise and bringing it to the market.

– Grouping of factors (economic, social and technological).
– Determination of weighting coefficients for each group 
of factors.
– Carrying out a SWOT analysis and determining in-
ternal (strong (S) and weak (W) sides of the product) 
and external (potential opportunities (O) and threats (T) 
for the product) factors [11].
– Formation of strategies for improving the recipe and 
technology of making mayonnaise and bringing it to 
the market.
– Evaluation and selection of implementation strategies.

3.  Results and Discussion

Experimental research was carried out in the scientific 
laboratory of the Department of Food Biotechnology and 
Chemistry of Ternopil Ivan Puluj National Technical Univer-
sity (Ukraine). Formulation of test samples of mayonnaise 

with different ratios of vegetable oils was developed; Proven-
cal mayonnaise (Table 2) was used as a control sample, and 
microbiological studies of mayonnaise test samples during 
storage were carried out to determine the expiration date.

Table 2

Recipe composition of experimental and control samples of mayonnaise

No. Raw material
Control 
sample

Research samples

No. 1 No. 2 No. 3

1 Sunflower oil, g 71.78 35.03 35.03 23.90

2 Linseed oil, g – – 35.03 23.33

3 Hemp oil, g – 35.03 – 23.33

4 Chicken egg, g 20.25 19.76 19.76 20.25

5 Table salt, g 1.18 1.14 1.14 1.18

6 Sugar-sand, g 1.39 1.34 1.34 1.39

7 Mustard, g 5.78 5.60 5.60 5.78

8 Citric acid, g 5.78 5.60 5.60 5.78

Note: compiled by the authors based on [9]

The analysis of the functioning of food industry enter-
prises allows to identify the most important factors that 
directly affect production and technological processes, which 
must be taken into account when creating a new product 
and promoting it on the market. Grouping of these fac-
tors was carried out with the help of a group of experts:

– economic factors: product cost, production profit-
ability, product price, product competitiveness;
– social factors: quality, consumer physico-chemical 
and organoleptic characteristics of the product, sup-
port of healthy nutrition, providing consumers with 
an additional source of Omega-3 fatty acids;
– technological factors: the complexity of production 
changes, the use and storage conditions of new ingre-
dients, degree.
Based on the analysis of the results of the evaluation 

of factors by experts, the weighting factor of each factor 
was calculated according to the formula:

w
k

k
i

i

i

n

i

=
=∑ 1

, (1)

where wi – the weighting factor of the i-th factor; ki – the 
score given by the expert for the i-th factor; n – the number  
of factors.

Of the economic factors, the price of the product for 
consumers is the most important (w = 0.36), and the com-
petitiveness of the product is the least important (w = 0.281).

Of the social factors, consumer physico-chemical and 
product characteristics have a weighting factor (w = 0.522), 
and support for the concept of healthy eating (w = 0.478).

Of the technological factors, the greatest weighting coef-
ficient w = 0.46 has the complexity of production change, and 
the lowest is the complexity of production change (w = 0.21).

The statistical analysis of the obtained data provided for the 
determination of the mean square deviation S and the coeffi-
cient of variation V. At the same time, the agreement of experts’ 
opinions for the group of economic factors was V = 17 % –  
above the average; for social factors – average (V = 15 %);  
for technological factors – above average (V = 22 %).

At the same time, the difference between the largest 
and the smallest value of the weighting factor in all groups 
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does not exceed 0.05. This means that all the considered 
factors should be taken into account during the formation 
of strategies for improving the composition of mayonnaise 
and bringing it to the market.

At the next stage, the strengths and weaknesses of 
the new product are determined, as well as potential op-
portunities and threats to the market, and a basic matrix 
is formed for conducting a SWOT analysis (Table 3).

Table 3
Basic matrix of SWOT analysis

Strengths (S ) Weaknesses (W )

Economical:
– Cheap raw materials.
– Low price.
– Demand for the product in the 
market due to its uniqueness.
Social:
– The physical and chemical para-
meters of the product do not change.
– The product provides consumers 
with an additional source of Omega-3.
Technological:
– Ease of changing the production 
technology.
– Minor changes in the product for-
mulation

Economical:
– Additional product advertising is 
required.
– Low competitiveness due to lack of 
changes in physical indicators.
Social:
– Corresponds to the concept of heal-
thy nutrition.
Technological:
– The use of new ingredients requires 
additional costs for their use.
– Less viscosity of the product, com-
pared to traditional mayonnaises

Opportunities (O ) Threats (T )

Economical:
– Increase in production profitability 
due to volume growth.
– Low cost.
– Expansion of sales markets.
– Growing popularity of the product.
Social:
– Popularization of the concept of 
healthy food.
Technological:
– Easy possibility to improve the 
formulation.
– Use of vegetable proteins.
– The possibility of expanding the 
assortment

Economical:
– Cost of new ingredients.
– Advertising expenses.
– Appearance of competing products 
on the market.
Social:
– Return of consumers to traditional 
products.
– Difficult socio-economic situation 
in the country.
– Use of artificial flavors, dyes, flavor-
ings, etc. to make the product cheaper.
Technological:
– Complication of the production tech-
nology of new types of products.
– Increasing costs due to the comple-
xity of the technology

The analysis of the factors of the basic matrix allows 
forming strategic directions for the improvement of mayon-
naise and bringing it to the market:

1. Using strengths to get the most out of potential 
opportunities:

– the cheap cost of raw materials contributes to the 
growth of production volumes and its profitability (S1);
– the affordable price of mayonnaise will allow to cap-
ture new sales markets (S2);
– the uniqueness of the product (increase in the content 
of Omega-3) will ensure an increase in demand (S3).
2. Using opportunities to overcome weaknesses:
– growing popularity of the product will increase its 
sales (S4);
– improvement of the recipe will improve the physico-
chemical properties and increase its competitiveness (S5).
3. Overcoming threats at the expense of strengths:
– a simple change in production technology will re-
duce the impact of the increase in the cost of raw 
materials (S6);
– the uniqueness of the product (increase in Omega-3 
content) will ensure an increase in demand (S7);
– changes in the recipe will minimize the loss of use-
ful substances (S8).

4. Strengthening weaknesses to prevent threats:
– conducting marketing activities (S9);
– lowering the price of the product due to the use 
of renewable resources (S10);
– reduction of production waste (S11).
Thus, on the basis of the defined strategic directions, 

after receiving expert evaluations, let’s determine the average 
arithmetic values of the importance of the strategy (Kc) and 
the probability of implementation of this strategy (Рс) and 
calculate the priority of the implementation of the strat-
egy, taking into account the consistency of the opinions  
of experts (Table 4):

R K Pc c= ⋅ . (2)

Therefore, after analyzing the priority of strategy 
implementation, in view of the recommended strategies 
for improving the recipe of mayonnaise with different 
proportions of sunflower, linseed and hemp oils, it is 
advisable to implement the production of new types of 
products with minor changes in technological processes 
on the basis of existing production capacities. Due to the 
use of new ingredients of linseed and hemp oil, without 
complicating the production technology, it is possible to 
reduce the caloric content of the final product and im-
prove the physicochemical pro perties and organoleptic 
indicators, which will increase the competitiveness of this 
type of mayonnaise on the market. Reducing the cost 
of the product can also be achieved by using renewable 
resources and reducing production costs, which in dif-
ficult socio-economic conditions will ensure the growth 
of production volumes and profitability.

Table 4

Calculation of the priority of strategy implementation

Strategies
The average value 
of the weight of the 

strategies

The average value of 
the probability of stra-
tegy implementation

Priority of 
strategy imple-

mentation

S1 7.00 7.70 53.9

S2 7.50 7.25 54.375

S3 8.50 8.75 74.375

S4 6.75 7.55 50.9625

S5 7.00 6.75 47.25

S6 7.75 8.00 62

S7 7.50 6.50 48.75

S8 6.50 7.50 48.75

S9 8.00 7.75 62

S10 7.00 7.50 52.5

S11 6.50 7.50 48.75

In order to ensure the strategy of the product’s en-
try into the market, it is necessary to implement an 
aggressive marketing policy. In particular: implementa-
tion of targeted advertising of restaurants, health food 
stores, conducting an active advertising campaign in 
social networks, using elements of outdoor advertising 
at sports events that support a healthy lifestyle. And 
also focus on its unique properties of the composition, 
which contains PUFAs of the Omega-3, Omega-6 and 
Omega-9 family, which are useful for the human body. 
The popularization of healthy food and the possibility 
of improving the recipe in comparison with traditional 
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mayonnaise will allow advertising to capture new seg-
ments of the sales market.

Thus, it can be concluded that the development of 
new recipe components of mayonnaise based on different 
ratios of vegetable oils is a promising type of activity 
that is capable of ensuring rapid growth of production 
volumes with small costs for technological re-equipment. 
The practical significance of the conducted research lies 
in the deve lopment and implementation of recommen-
dations for the improvement of the mayonnaise recipe 
and the mechanism of strategic planning at the food 
industry enterprise. The implementation of proposals for 
the implementation of a stra tegy for improving mayon-
naise with different proportions of sunflower, linseed and 
hemp oils will allow to increase the content of polyun-
saturated fatty acids and improve the physicochemical 
properties of the product. And the development of a 
strategy for bringing the product to the market will allow 
the enterprise to increase the efficiency of management 
based on the clear implementation of strategic goals. 
The provisions formulated in the work can be the basis 
for further scientific and practical developments in the 
field of strategic planning at the enterprise.

In the conditions of martial law, the change in the 
organization of production and technological processes 
at the enterprise has certain limitations, which are di-
rectly related to the unpredictability of economic in-
dicators and directions of strategic development of the  
enterprise.

4.  Conclusions

In this work, using a SWOT analysis and taking into 
account the opinions of experts, priority strategies for im-
proving the recipe of mayonnaise with different proportions 
of sunflower, linseed and hemp oil, its production technology 
and strategies for bringing the product to the market were 
formed. The practical implementation of the proposed proposals 
will make it possible to bring to the market mayonnaise with 
reduced calories, which will contain a significantly higher 
content of PUFAs of the Omega-3, Omega-6 and Omega-9 
families, which play an important role in the prevention of 
diseases of the cardiovascular, nervous, and immune systems 
of the human body.

The algorithm of the conducted research included the 
following stages:

– Study of the subject area and determination of in-
fluencing factors.
– Combining factors into groups: economic, social and 
technological.
– Using an expert method to determine weighting factors.
– Carrying out a SWOT analysis.
– Formation of strategies for improving the recipe 
and technology of making mayonnaise and bringing 
it to the market.
– Determining the priority of strategy implementation.
Therefore, the developed experimental samples of 

mayonnaise with different ratios of vegetable oils to im-
prove its fatty acid composition meet the requirements 
of DSTU 4487:2005 «Mayonnaise». Their introduction 
into production is a pro mising type of improvement of 
the company’s activity to ensure a rapid increase in ef-
ficiency and competitiveness with insignificant costs for 
technological re-equipment.
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