ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 7 Number 4 (June)
http://doi.org/10.9770/jesi.2020.7.4(40)

VN enterprise

( ) europe

ENTREPRENEURSHIP AND
Business Support on Your Doorstep _

SUSTAINABILITY CENTER
Publisher

http://jssidoi.org/esc/home

12 Clarivate
Analytics

THE INTRODUCTION OF PECTIN-CONTAINING FOODS FOR THE COMPETITIVENESS
OF ENTERPRISES®

Maigul Zhalelovna Kizatova !, Sanavar Tuglukovna Azimova ?, Galiya Kuandykovna Iskakova 3,
Farrukh Abdigapurovich Makhmudov 4, Almira Anuarbekovna Bekturganova ®

!Kazakh National Medical University, Almaty, Tole bi, 94, The Republic of Kazakhstan
234 Almaty Technological University, Almaty, Kazakhstan, Tole bi, 10, The Republic of Kazakhstan
5 Kazakh University of Technology and Business, Astana, st. Mukhametkhanova, 37A, The Republic of Kazakhstan

E-mails: ! kizatova@mail.ru; 2sanaazimova@mail.ru; 2 iskakova-61@mail.ru; 4 f.makhmudov@orbis-kz.com;
51968all@mail.ru

Received 15 January 2020; accepted 15 April 2020; published 30 June 2020

Abstract. The article discusses scientific findings of development new innovative products of high nutrition value. Specifically, the article
presents the results of economic efficiency in the production of bread and confiture enriched with pumpkin pectin. The cost of 1 ton of
bread enriched with pumpkin pectin in an amount of 0.5% exceeded 14.0%, compared with a control batch without pectin. The cost of 1 kg
of confiture with pumpkin pectin (1.0%) is lower by 9% of the cost of the control sample due to the reduction in cooking time, which saves
energy consumption by 25% and the amount of sugar by 7.5%. The obtained results can be used for introduction of innovative pectin-
containing products and enhancing competitiveness of food producing enterprises.
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1. Introduction

The competitiveness of various business entities is an urgent topic of economic research. To increase the
competitiveness of food enterprises, important conditions are: technological —innovation in the field of industrial
technology, assortment - the creation of new food products, marketing, as well as the creation of innovative
infrastructure. The features of technological innovations at the food industry include: the development and
implementation of innovative technologies for processing and storage of agricultural products, characterized by
the most useful output of a new range of finished products.

The level of development of the food industry determines the viability of the population and is an important part
of the food safety of the state. This industry, consisting of more than 20 industries, produces almost all food
products necessary for the population, including special products (Almaty's contribution to food production in the
country, 2019).

In modern conditions of development of scientific and technological progress, more and more attention is paid to
improving the structure and quality of nutrition as one of the main factors in a healthy lifestyle. Many diseases of
civilization, such as obesity, atherosclerosis are directly related to malnutrition, which is expressed in increased
consumption of foods with high energy value and inadequate consumption of foods containing biologically active
nutrients: vitamins, dietary fiber, pectin and others. The solution to this problem is mostly connected with the
introduction of new food formulations with natural additives. With using additives of plant origin that increase the
nutritional value of food products, it is also necessary to take into account the influence that they have on their
guality, since the modern consumer, in a competitive environment in the food manufacturing market, pays
considerable attention to their quality.

One of the important functional additives is dietary fiber, which has certain physiological properties in the
prevention and treatment of a number of diseases. Pectins of various origin are also considered dietary fiber.
Pectins have sorption properties based on the interaction of their molecules with heavy and radioactive metal ions
due to the presence of free carboxyl groups. Therefore, the inclusion of pectin in the diet of people in an
environment contaminated with radionuclides and in contact with heavy metals is relevant (Gavrilenkov, 2006;
Kostyuk, 2005).

In recent years, in our country and abroad, scientists have been actively searching for substances that can truly
protect the health of people working in hazardous industries, residents of large cities and large industrial centers,
suffering from increased environmental pollution. Naturally preferred are detoxifiers of natural origin (Kostyuk,
2005; Almoval et al., 2014).

Today, heavy metal intoxications are the leading among the harmful factors of production, this is especially
evident in enterprises of the mining industry for the extraction of non-ferrous metals, metallurgical and chemical
industries (lead-zinc, copper smelters, enterprises for the production of polyvalent metals). In addition, heavy
metal pollution of atmospheric air, soil, water in the vicinity of such industries, near major highways and in large
metropolitan areas of the country poses a risk of their entry into the adult population and children living in these
regions (Azimova et al., 2016; Ecology and health of the nation. Collection, 2016; Alibaeva et al., 2015; Moumen
et al., 2019).

One of the priorities of the state policy of Kazakhstan in the field of healthy nutrition of the population is the
creation of innovative food products using physiologically functional ingredients that can prevent the effects of
negative environmental factors on the human body. The solution to this problem is possible by expanding the
range of products containing pectins, which occupy a leading position among effective biological sorbents and
possess immunomodulating, antioxidant, antibacterial and other effects.
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2. Relevance

The use of pectins in the food industry has reached enormous proportions. Pectins are used as an additive to
medicinal varieties of bakery and pasta; in bakery - for baking non-stale varieties of bread (Noreen et al., 2017;
Grassino et al., 2018; Azimova et al., 2017; Lara-Espinoza et al., 2018; Martins et al., 2017; Babich et al., 2017).
Improving the quality of bread with the addition of low-etherified pectin (NE) is associated with the presence in
its molecule of a greater number of free carboxylic groups than that of highly etherified (CE) pectin. These groups
are reactive, and, actively interacting with the components of the dough, form a large number of compounds,
affecting the properties and quality of bread.

A change in the storage process of the structural and mechanical properties of bread crumb with the addition of
pectin in an amount of 0.05-1.0% by weight of flour indicates that bread with the addition of pectin is stale 1.04-
1.9 times slower than bread without pectin, which is extremely important for increasing the period of
implementation of bakery products in trade organizations (Janabi et al., 2017; Murzahmetova et al., 2015).

Preserving vegetables and fruits by freezing, drying, boiling using sugar, antiseptics, pasteurization, sterilization
has a number of disadvantages, the main of which is a decrease in the nutritional value of the product, loss of the
original taste and aroma. Therefore, the preservation of the native properties of berries and fruits and the
development of confiture with the addition of pectin on their basis is an urgent task. Due to their complex-
forming, gel-forming, emulsifying properties, pectins are used in the production of confectionery, canned goods,
medical preparations, in bakery, and therapeutic and preventive nutrition (Donchenko, 2000; Belousova,
Donchenko, 2019).

It was also found that the introduction of pectins in the dough affects the biological, colloidal and microbiological
processes of dough preparation. Due to its special physico-chemical properties, pectin affects the shelf life of the
freshness of bread, gingerbread, cookies, biscuits, muffins. Studies in this area show that this process is almost 2
times slower.

Thus, the use of pectins makes it possible to increase the shelf life of bread, as a result of which the return of
products from trade organizations back to production is reduced, which is economically beneficial for the bakery
industry. The economic efficiency of the production of confiture using pectin as a thickener will allow energy
savings by reducing the duration of boiling and the amount of sugar added (Azimova et al., 2018).

It is worth noting that in the context of rapidly growing competition, with the constant and dynamic development
of the business, it is necessary to radically revise modern approaches to the essence and specifics of innovation
(Melnikov et al, 2019). The US Department of Commerce has estimated the size of the domestic market for
environmentally friendly products. Even during the economic downturn in 2008-2011, in the United States every
three out of four companies reported an increase in sales of environmentally friendly products relative to ordinary
categories of products, 49% of which estimated growth by more than 10%. Obviously, what is good for buyers
can be beneficial for business as well. In the USA, according to a survey, 79% of companies confidently agreed
that the provision of environmentally friendly products and services gives their business a competitive advantage.

This study reveals the economic and social importance of introducing innovative food products in the food
industry of Kazakhstan using the example of individual enterprises - one of the large bakery «Almatynany
limited liability partnership (LLP) and fruit and vegetable factory «SDiK» (LLP) with using pumpkin pectin to
create pectin-containing bread and confiture.

The purpose of this study is to assess the economic and social effectiveness of food enterprises based on the
creation and implementation of innovative food products using pumpkin pectin.
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Results and its discussion

In the production conditions of the bakery "Bakery factory Almatynan"production tests of bread made from wheat
flour of the first grade with pumpkin pectin were conducted. Based on the numerous results of experimental data,
we have developed the optimal bread formulation using pumpkin pectin 0.5%. To use pumpkin pectin in the
production of bread, it was considered correct to calculate the economic efficiency of introducing such bread. The
economic effect of production is expressed in the amount of profit received from the sale of the developed
product. When calculating the costing, all cost items were calculated on the base case (without the use of pumpkin
pectin) and on the developed variety of bread with pumpkin pectin.

Calculation of the main raw materials - flour grade 1

The amount of flour was determined for the production of 1 ton of bread: amount of flour = (production / yield) x
100 = (1000kg / 138%) x 100% = 724.6kg. The output rate means the minimum allowable yield of 100 kg of
flour. The yield of bread is set on flour with a certain "base" humidity. The base moisture content of flour is
14.5% [22].

When using 0.5% pumpkin pectin, the yield of bread increased by 8.7% in comparison with the control (table 1),
which corresponds to a decrease in the consumption of wheat flour by 8.7% to produce 1 ton of bread.

Table 1. The effect of pectin content on the volume of bread

Indicator Control The content of introduced pectin,%

0,25 0,5 0,75 1,0 1,25
The volume of | 2190 2280 2380 2100 2070 2050
bread, cm?

Thus, the amount of necessary flour for an experimental batch of bread weighing 1 ton is not counted on the yield
of bread 138%, but with an increase of 8.7%, i.e. by 146.7%: (production / output) x 100 = (1000kg / 146.7) x
100% = 681.7kg.

We determine the cost of the 1st grade flour used in control with an average market value of 110 tenge 1 kg (as of
September 2019) for the production of 1 ton of bread:

The cost of flour for a control batch = price of flour x amount of flour = 110 tenge x 724.6 kg = 79706 tenge.

The cost of flour for an experimental batch = price of flour x amount of flour = 110 x 681.7 kg = 74987.0 tenge.

Calculation of additional raw materials

The consumption of additional raw materials was calculated according to the norms of flour.

In the control batch, the additional raw materials are pressed salt and yeast, and in the experimental batch another
0.5% of the mass of flour is included in the additional raw materials.

The required amount of salt in the control batch = (amount of flour x normal salt) / 100 = (724.6 x 1.5%) / 100 =
10.869 kg.

The average cost of table salt in Almaty is 35tenge / kg. The total cost of salt for the production of 1 ton of bread
will be 380.4 in the control, for the experimental batch = (amount of flour x normal salt) / 100 = (681.7 x 1.5%) /
100 = 10.226 kg or 357.9, respectively (table 2).

The amount of pressed yeast required for the control and experimental batch of 2.5% or 18.115 kg and 17.04 kg,
respectively. With the average wholesale cost of pressed yeast in Almaty being 450 tenge / kg, the cost of the
required yeast for the production of the control lot will be 8152 tenge, and for the experimental one - 7668 tenge.
The amount of pumpkin pectin recommended with an optimal dosage of 0.5% by weight of flour in an
experimental batch will be 681.7 x 0.005 = 3.41 kg, and the cost of pectin on September 1 is about 6000 tenge X
3.41 kg = 20460 tenge (table 2).
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Fuel and electricity consumption:

The cost of the fuelexpenses (gas), electricity and water for kneading and baking the dough were taken according
to the actual data of the bakery of "Almatynan" LLP, which for the production of 1 ton of bread are: natural gas
about 1522 tenge, electricity about 1683 tenge, water consumption 136 tenge (from costing of the enterprise).

The amount of costs for electricity and fuel in table 2 are indicated with a decrease of 20% due to a reduction in
the time for fermentation and baking bread with pumpkin pectin, respectively, while the cost of water increased
by 3-4 tenge, because 180-200 kg more water was spent in the experimental batch than in the control one.

Table 2 presents the calculation of the cost of 1 ton of control and experimental lots (with pumpkin pectin 0.5%
by weight of flour) of bread.

Table 2. Calculation of production costs of 1 ton of control and experimental batch of bread enriched with pumpkin pectin (according to
the company)

Indicator Quantityper | Pricefor | Amount per 1 ton of bread, tenge Amount per loaf weighing 0.5 kg,
1t, kg 1 kg, tenge
tenge control experienced control experienced

The main raw materials, 7246 110,0 79706 74987 39,9 375
flour1s
Additionalrawmaterials:
Salt 0,869 5,0 380,4 357,9 1,9 0,18
Pressedyeast 8,115 450,0 8152 7668 4,48 3.8
Pumpkinpectin - - - 20460 - 10,23
Water 0,40 36 54,4 57,12 0,029 0,03
Pieceworkwage 3859 3859 2,1 1,9
Socialtax 444 444 0,2 0,2
Totaldirectcosts 92595,8 107833,2 48,6 53,8
Electricpower 1683 1346,4 0,9 0,67
Naturalgas 1522 1217,6 0,84 0,61
Totalconditionallyvariablecosts 3205 2564 1,8 1,42

2576 1,28
Salaryofdrivers 6832 6832 3,76 3,76
Fuelandlubricantsexpenses 1557 1557 0,9 0,9
Fixedcosts 8389 8389 4,61 4,61
Totalcost 104189,8 118786,2 55,1 59,7

The production costs of 1 ton of bread enriched with pumpkin pectin in an amount of 0.5% exceeded
14,596.4tenge or 14.0%, compared with the control batch without pectin. When calculating the consumption in
the experimental batch per 1 roll of molded bread weighing 0.5 kg, the prime cost was higher by 8.3% and
amounted to 59.7 tenge, in the control batch —55.1 tenge, respectively.

3. The calculation of production costs for the production of confiture enriched with pumpkin pectin

In the conditions of the fruit and vegetable cannery of “SDiK” LLP, production tests were carried out to develop
confiture with pumpkin pectin. These products on organoleptic and physical-chemical indicators met the
requirements of technical conditions, the results are issued by the corresponding act approved by “SDiK” LLP.
Referring to the fact that the pumpkin pectin isolated by us is classified as low-esterified (CE = 39-43%), has a

low gelling ability, but a high complex-forming ability, we developed a technology for preparing confiture using
crushed pieces of pumpkin and pumpkin pectin.
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On the basis of production research, the economic efficiency of the production of confiture with pumpkin pectin
was determined. Confiture prices were calculated according to the methodological materials “Cost of production
and product shipment”. The cost calculation is shown in table 3. The cost of the resulting confiture is 12%
cheaper than the control sample due to savings: the power consumption in the control was 1.75 tenge and 1.31
tenge with pumpkin pectin due to a decrease in the cooking time; sugar 66.2 tenge in control and 57.1 tenge with
pumpkin pectin. The boiling process was reduced by 25% for 15 - 20 minutes, instead of 25-30 minutes according
to the classical scheme, because recommendations for boiling confiture are mainly based on berries, which have a
dense, undisturbed skin, and sliced pieces of pumpkin do not have a skin, so the boiling process has been reduced.

Table 3. Calculation of the cost of 1 kg of “Pumpkin”confiture at “SDiK” LLP

Name of raw materials and | Rawmaterialconsumption Price for 1 kg | Cost of 1 kg of confiture, tenge

costs control withpumpkinpectin of raw | control withpumpkinpectin
materials, 1,0%

% gram % gram tenge

Sugar 55,0 550 475 475 185,0 101,8 87,9

Sliced pumpkin 42,5 425 50 500 70 29,8 35,0

Agar-agar 1,0 10 - - 6500,0 65,0 -

Pumpkin pectin - - 1,0 10 6000 - 60,0

Lemon acid 1,0 10 1,0 10 560,0 5,6 5,6

Cinnamon 0,5 5 0,5 5 1500,0 75 7,5

Data on the costs of the fruit and vegetable factory “SDiK” LLP

Boilingpower - - - - - 2,0 15

Cold water, sewer - - - - - 0,44 0,44

Hot water, heating, fuel | - - - - - 13,0 13,0

and lubricants

Salary - - - - - 20,0 20,0

Total cost: - - - - - 245,1 230,9

Thus, the calculations showed that the use of pumpkin pectin in the production of bakery products is not cost-
effective. However, in modern conditions, for business to realize their economic goals, it is not enough to focus
only on making a profit. Long-term development involves a move in the direction of social responsibility, which
not only creates a positive image of the company, but also expands the market.

It is necessary to take into account that the social effect also contributes to the increase of economic efficiency,
since “improving the health of the population provides savings on the payment of temporary disability benefits,
disability pensions.” The social results can be improved public health, increased life expectancy due to the
consumption of pectin-containing foods that reduce the negative impact of increased environmental
pollution.When the social effect in money cannot be measured (since many social processes cannot be completely
formalized), many social results can be measured with varying degrees of fidelity, which allows companies to
evaluate the usefulness of their actions to the social environment (Sindyashkina, 2010). In general, an increase in
the number of positive social effects contributes to intensive economic growth and the strengthening of the
serious competitive advantages of the national economy.
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Conclusions

1. The social efficiency of the production of developed pectin-containing products is determined by expanding the
range of functional food products with improved consumer properties.

2. The enrichment of bread with pumpkin pectin (0.5%) increases the yield of bread by 8.7%, which is importan
in solving the problem of ensuring food security of the country. However, the cost of producing 1 ton of bread
enriched with pumpkin pectin in an amount of 0.5% , exceeded by 14.0%, compared with the control batch
without pectin.

3. The use of pectins allows you to increase the shelf life of safe bread, resulting in reduced return of products
from trade organizations back to production, which is economically beneficial for the baking industry.

4. The optimal dosage of pumpkin pectin in the composition of the jelly product - confiture in the amount of 1.0%
was established. The cost of 1 kg of confiture with pumpkin pectin amounted to 230.9 tenge, which is 9% lower
than the cost of the control sample due to the reduction in boiling time, which reduced the energy consumption by
25% and the amount of sugar by 7.5%.
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