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Abstract
The aim of this work is to justify the use of candied fruits as fillers in the production of curd and to study their influence 

on the quality indicators of the finished product. The article presents studies of the organoleptic, physicochemical, structural and 
mechanical properties of the curd masses depending on the type of fillers. Curd recipes have been developed with candied parsnip 
in the amount of 10 %, candied parsnip in the amount of 15 %, candied pumpkin in the amount of 10 %, candied pumpkin in the 
amount of 15 %. Experimental studies have determined the optimal dose of candied fruits from parsnip and pumpkin, which is  
150 kg per 1000 kg of the product. 

The chemical composition of pumpkin and parsnip is analyzed, the feasibility of using candied fruit from them as fillers is 
substantiated. In order to preserve the maximum amount of vitamins in candied fruit, a technology for their production has been 
developed, including cooking in sugar syrup using low temperatures (60 °C) and further drying by the convection-vacuum method 
at a temperature of 50 °C. 

It has been established, that all types of fillers that took part in the experiments do not adversely affect the physicochemical 
and rheological properties of the curd mass. It has been proven, that candied parsnip and pumpkin positively affect the density of the 
curd mass structure and provide the plastic structure of the product.
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1. Introduction
The main component of the curd mass is cottage cheese, which during its production is 

not amenable to heat treatment, which allows you to save all its useful properties. Cottage cheese 
is a source of B vitamins (B2, B3, B12), proteins, fats, calcium, phosphorus and other equally im-
portant nutrients.

Curd mass can be used as a ready-to-eat dessert, and also as a raw material in the manufac-
ture of a variety of products. Most often, fruit and berry, vegetable and confectionery fillers are 
used as additives that add a certain taste to the production of sweet curd masses.

Current technologies are those, using vegetable raw materials, which allow enriching dairy 
products with natural vitamins, pectins, minerals, as well as natural coloring agents [1, 2].

The effect of pine nuts on the quality and biological value of the curd and plant mass has 
been investigated and the possibility of obtaining a curd product with predetermined dietary and 
therapeutic properties has been brought up [3, 4].

It is proposed to use sesame seeds to enrich the curd with protein, calcium and polyunsat-
urated fatty acids. It has been established, that by combining raw materials of animal and plant 
origin, the biological value of the protein of the enriched product increases, and the amino acid 
composition is balanced [5]. But in the works of these scientists, the moments of the influence of 
components on the structure of dairy products are not shown. And the structure is the most import-
ant indicator of quality.

In addition, many studies are aimed at using a wide range of traditional and new food addi-
tives, which are stabilizers, that is they form the structure of the dairy product [6, 7].

Improving the quality and safety, increasing the yield, enriching it with food additives and 
functional ingredients is an important direction in the development of the technology of cottage 
cheese products [8–10].

Scientists have proposed enriching dairy products with date fibers and have shown an im-
provement in their nutritional value. Introduction to dairy products to improve the nutritional value 
of only dietary fiber has a rather narrow focus in the aspect of enrichment. And candied fruits, ex-
cept for pectin, have a number of useful substances: vitamins, minerals, etc. [11]. The main source 
of carbohydrates, vitamins, mineral salts, volatile and dietary fiber, necessary for the normal func-
tioning of a living organism, are vegetables [11]. Therefore, many scientists are exploring all sorts 
of ways to use them in food production [11].

Teachers of Lviv National University of Veterinary Medicine and Biotechnology, named 
after S. Z. Gzhitsky developed the technology of candied pumpkin with lemon balm and proposed 
an improved technology for the production of curd products [12]. However, their research is aimed 
at studying the physicochemical composition of curd products. In addition, the candied fruit pro-
duction technology is different.

The results of experimental data indicate that candied fruits, obtained from fresh vegetables, 
have high organoleptic characteristics [13]. The presented technology for obtaining candied fruits 
does not allow to fully preserve all the nutritional properties of vegetables. Employees of Sumy 
National Agrarian University proposed a technology for making candied fruit by the method of 
osmotic dehydration, which allows them to preserve their nutritional value as much as possible [13].

The research by Polish scientists is aimed at developing new cottage cheese with increased 
biological value and increased shelf life by adding fresh or dried parsley, dill, pepper, garlic and 
rosemary. The characteristics of phenolic compounds, antioxidant ability, and antibacterial activity 
of spices and cheese samples were evaluated. However, studies of the physicochemical composition 
of the developed cottage cheese are not presented [14].

Among vegetables that can be used in food production, parsnip is of particular interest. Pars-
nip root crops contain 20–34 % of dry matter, 1.8–3.1 – protein, 7.4–12 – sugar, 0.38 – fat, 1.2–3.6 –  
fiber, 1–1.6 % ash. The value of parsnip lies in the favorable ratio of minerals. The content in 
100 g of root crops is: sodium - 8 mg, potassium – 469, magnesium – 22, calcium – 51, iron – 0.62, 
phosphorus – 73 mg. Compared to other vegetables, it has a high content of essential oils, which 
have an exciting effect on the body, add food with a pleasant aroma. Root crops contain vitamins: 
carotene – 0.02 mg/100 g, B1 – 0.08, B2 – 0.13, C – from 9.3 to 30, PP – 0.94, B6 – 0.11 mg/100 g [15].  
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The technology of fermented milk products with candied parsnip has not been studied before. 
Therefore, the presented studies are relevant and timely.

An analysis of the literature showed the unresolved issue of developing the optimal manu-
facturing technology for candied fruit vegetables, which allows to preserve the vitamin content in 
them as much as possible. In our research, we propose a way to solve this problem.

The aim of this work is to justify the use of candied fruits as fillers in the production of curd 
and to study their influence on its physicochemical characteristics.

To achieve the goal, the following tasks were set:
– develop a recipe for the curd mass with candied fruit and determine the optimal amount 

of fillers by organoleptic evaluation;
– explore the chemical composition of pumpkin and parsnip, justify the feasibility of their 

use as fillers;
– determine the physicochemical characteristics of the products and analyze their depen-

dence on the type and amount of fillers;
– analyze the effect of fillers on the density of the structure of the curd mass.

2. Materials and methods
The cottage cheese recipe is selected according to the technological instructions for obtain-

ing the finished product in accordance with the requirements of DSTU 4503:2005 “Cottage cheese 
products. General technical conditions” [16]. As a control sample, the recipe for the curd sweet 
“Special” mass with candied fruit was selected [17]. For preparation of the control sample, candied 
Pineapple of the Silk Way trademark (Ukraine) was used. Four samples of cottage cheese with 
candied parsnip and pumpkin were simultaneously prepared (Table 1).

Table 1
Cottage cheese recipes with candied fruit (in kg per 1000 kg of product, excluding losses)

Row materials 
Control Sample 1 Sample 2 Sample 3 Sample 4

With candied “Pineapple” With candied parsnip With candied pumpkin
K S1 S2 S3 S4

Cottage cheese with a mass fraction of  
fat 18 % 528.75 528.75 713.85 528.75 713.85

Butter with a mass fraction of  
fat 82.5 %, moisture 16 % 136.10 136.10 136.10 136.10 136.10

Sugar 235.10 235.10 – 235.10 –
Vanillin 0.05 0.05 0.05 0.05 0.05
Candied products 100.0 100.0 150.0 100.0 150.0
Complete 1000 1000 1000 1000 1000

Candied parsnip and pumpkin were made in the training laboratory of the department of 
milk and meat technology of Sumy National Agrarian University. In order to preserve the maxi-
mum amount of vitamins in them, a technology has been developed for the production of candied 
fruits from vegetables by osmotic dehydration in sugar syrup at low temperatures (50 °C) and 
further drying by the convective-vacuum method at a temperature of 50 °C. Candied fruit samples 
are presented in Fig. 1.

The organoleptic characteristics of the curd mass were evaluated on a 5-point scale. The 
following indicators were controlled: taste, smell, color, consistency, appearance, which were as-
signed a quantitative expression in points.

The acidity of the experimental samples of the curd mass was determined by the titrimetric 
method in accordance with GOST 3624-92.

The mass content of sucrose was determined in accordance with GOST 3628, the mass con-
tent of moisture in accordance with GOST 3626.
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Fig. 1. Candied fruits from vegetables: a – from parsnip, b – from pumpkin

To assess the density of the structure of the curd mass using a penetrometer, the immersion 
depth of the cone was found and the boundary shear stress was calculated by the formula. The shear 
boundary stress (GNS) of an unbroken structure s0 (Pa) is calculated using the Rebinder formula:

                                                         0 2 ,m gk
h
⋅

s =    (1)

where m – the mass of the indenter and the rod of the device, which acts on the test product (taking 
into account the difference in friction and resistance of the indenter spring), kg; g – the acceleration 
of gravity, m/s2; h – the immersion depth of the cone, m; k – the indenter constant. The results are 
presented as the arithmetic mean of five measurements (n=5), taking into account the standard 
deviation (P=0.95 %).

3. Results
According to the proposed recipes, the following experimental samples were made with 

candied “Pineapple”, candied parsnip and pumpkin.
A distinctive feature of all vegetables and root crops is a fairly high content of vitamins, 

sugars, aromatic, pectin and minerals. In addition, parsnip contains glycosides and phenolic sub-
stances that give it a unique taste, aroma and exhibits antimicrobial and fungicidal effects [18].

Organoleptic characteristics of the product must meet the requirements (used GOST Cot-
tage mass “Special”. Technical conditions), which are presented in Table 2.

Table 2
Characterization of organoleptic indicators of cottage cheese

Name of indicator Characteristic
Consistency and appearance Homogeneous, moderately dense, with visible or tangible presence of introduced components
Taste and smell Pure, sour-milk, sweet, with a touch of added ingredients
Color White, creamy white or color-coded

In this Table 2, the characteristic of organoleptic indicators was used in accordance with 
GOST 31680-2012.

Organoleptic evaluation was carried out on a 5 point scale. The results of the organoleptic 
evaluation of the experimental samples are presented in the form of profilograms (Fig. 2).

The simultaneous use of candied fruits and sugar turned out to be ineffective, since this 
gives the curd mass too sweet taste. The consistency, appearance, color and smell of all samples 
were marked by the highest rating (5 points), however, the results of the taste assessment were dif-
ferent. The highest rating (5 points) was in a sample that contained 150 g of candied parsnip (S2). 
A sample that contained 100 g of candied pumpkin (S3) was marked with the lowest score (4.7) 
because it was too sweet. Although the taste of the curd mass, containing 100 g of candied parsnip, 
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was rated at 4.8 points, this is because pumpkin contains more sugars. Thus, when using 150 g of 
candied fruit, sugar can be excluded from the recipe.

Fig. 2. Profilogram of organoleptic indicators

In accordance with the objectives of the research, we consider it appropriate to leave such a 
structure, and present the results in this sequence.

A distinctive feature of all vegetables and root crops is a fairly high content of vitamins, 
sugars, aromatic, pectin and minerals. In addition, parsnip contains glycosides and phenolic sub-
stances that give it a unique taste, aroma and exhibits antimicrobial and fungicidal effects [18].

The comparative characteristics of the chemical composition of parsnip and pumpkin, ac-
cording to the results of known studies [12–15], are presented in Table 3.

Table 3
The chemical composition of the fillers (per 100 g of product)

Indicators Daily intake Parsnip content Pumpkin Content
Nutritional value (g)

Proteins 90 3.1 1
Fats 70 0.38 0.1

Carbohydrates 300 7.4 4.4
Nutritional value 25 4.5 2
Calorie content kCal 47 22

Vitamins (mg)
B1 (thiamine) 1.5 0.08 0.05

B2 (riboflavin) 2 0.13 0.06
В3 (niacin) 20 0.94 0.7

B5 (pantothenic acid) 10 0.6 0.4
B6 (pyridoxine) 2 0.11 1.6

β-carotene 2.5 0.02 1.5
B9 (folic acid) 400 0,067 0,014

С (ascorbic acid) 60 30 8
Minerals (mg)

Na 1300 8 4
K 2000 342 204
Ca 1150 57 25
Mg 400 22 14
P 1200 73 25
Fe 15 0.7 0.4
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After analyzing the chemical composition of the fillers, it can be noted, that the nutritional 
value of parsnip is by 50 % higher than the nutritional value of pumpkin, and the protein content in 
it exceeds three times. The mineral composition of both fillers is characterized by the presence of 
salts of magnesium, phosphorus, calcium, iron, sodium and potassium. The daily intake of miner-
als is not balanced, but parsnip contains more than pumpkin: sodium by 50 %, potassium by 40 %, 
calcium by 66 %, magnesium by 46 %, phosphorus by 66 %, and iron by 43 %.

Parsnip and pumpkin are a good source of vitamins. Pumpkin has antioxidant properties, 
contains 1.5 mg of β-carotene per 100 g, which is only 1 mg less than the daily intake. Also, it is 
80 % balanced by the content of vitamin B6 (pyridoxine), which is involved in the metabolism, 
necessary for the normal functioning of the central and peripheral nervous systems.

Parsnip contains more vitamins B1, B2, B3, B5, B9 and 50 % provides the body’s need for 
ascorbic acid (contains 30 mg per 100 g), which is important for the growth and restoration of tissue 
cells and promotes the absorption of iron by the body [15].

The results of the analysis indicate high indices of the nutritional and biological value of 
these types of raw materials and confirm the feasibility of their use for the production of candied 
fruits and cottage cheese with candied fruits. But in the process of heat treatment at the preparation 
of candied fruits, it is necessary to use heat treatment less than 60 °C to maximize the preservation 
of useful properties.

The next stage of the research was the determination of the physicochemical parameters of 
the curd mass. For the analysis, only samples that received the highest scores (4.9–5) in the pro-
cess of organoleptic evaluation were used: with candied parsnip (S2) and a sample with candied 
pumpkin (S4). The results of the assessment of physicochemical parameters of the curd mass are 
presented in Table 4.

Table 4
Physicochemical characteristics of the cottage cheese mass

Indicators Control 
(C)

Sample with candied parsnip 
(S2)

Sample of candied pumpkin 
(S4) Norm 

Acidity, ᵒТ 151 155 153 150–230

Mass content of sucrose, % no more 7.3 4.3 4,7 5

Mass moisture content, % no less 65 64 67 78

Under the conditions of the experiment, the control sample was prepared strictly according 
to the recipe, but as a result of the analysis of physicochemical parameters, it was revealed, that 
when using the “Pineapple” candied fruit of the “Silk Way” trademark (Ukraine), the mass content 
of sucrose in the curd mass exceeds the standard indicators in accordance with GOST 31680-2012.

The obtained samples with candied parsnip (O2) and candied fruit from pumpkin (O4) do 
not correspond to DSTU 4503:2005 by the physicochemical index (mass fraction of sucrose). The 
mass fraction of sucrose in the curd with candied parsnip is less than the norm by 0.7 %, in the curd 
with candied pumpkin -less by 0.3 %. It was in these samples that we made changes in the ratio of 
prescription components, namely, sugar was not used. Considering the results of the organoleptic 
evaluation of the obtained samples and not a significant deviation (less than 1 %) of the mass frac-
tion of sucrose from the normative indicators, it can be concluded, that it is permissible to use the 
recipe for cottage cheese with candied fruit without sugar. However, appropriate technical terms 
must be developed for the industrial production of this type of product.

Physicochemical parameters of almost all samples were within normal limits, with the ex-
ception of one. In the control sample with candied fruits “Pineapple” (K), the mass content of 
sucrose was 2.3 % higher than normal. This is due to the high sugar content in candied fruits them-
selves, as well as the large amount of sugar, provided for in the recipe.

To assess the rheological properties, namely, the density of the structure of the curd mass, 
the boundary shear stress was determined using a penetrometer. The results showed that all sam-
ples have a plastic structure that is smeared: in the control sample (K) σ=305∙10-2 Pa; in the sample 
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with candied parsnip (S2) σ=316∙10-2 Pa; in the sample with candied pumpkin (S4) σ=295∙10-2 Pa. 
Thus, it is proved, that the proposed types of fillers positively affect the consistency of the prod-
uct, it remains homogeneous, moderately dense, with the visible and tangible presence of candied 
fruits. Candied pumpkin has a less elastic fiber structure, therefore, the shear stress of the curd 
mass with these candied fruits is less. Despite this, the structure of the curd is plastic, which meets 
the requirements of the standard.

4. Conclusions
The cottage cheese mass recipes with candied parsnip and pumpkin have been developed, 

and the optimum amount of fillers has been determined by organoleptic evaluation – 15 % of the 
total cottage cheese mass (without additional sugar).

A study of the chemical composition of pumpkin and parsnip showed that it is advisable to 
use candied fruit from them as fillers, since they contain vitamins, minerals and other necessary 
elements. The use of 100 g of candied parsnip provides the body’s need for ascorbic acid by 50 %, 
and the consumption of candied pumpkin by 80 % – vitamin B6 and 60 % – β-carotene.

Physicochemical characteristics of the curd mass with candied parsnip and pumpkin 
meet the requirements of DSTU 4503:2005 “Curd products. General specifications “for all in-
dicators, except for the mass fraction of sucrose. The mass fraction of sucrose in samples with 
candied parsnip is 0.7 % less than normal, with candied fruit from pumpkin – less than normal 
by 0.3 %. Thus, in the production of cottage cheese with candied parsnip and pumpkin, you 
must either use the recipe proposed in GOST 31680-2012, or develop new technical conditions, 
in which the sucrose mass fraction will be reduced, taking into account the taste preferences 
of consumers.

Candied fruits from parsnip and pumpkin positively affect the density of the curd mass 
structure and provide the plastic structure of the product. At the same time, the consistence of the 
curd is homogeneous, tender, plastic, moderately dense, with visible or tangible presence of the 
introduced components, which meets the requirements of GOST 31680-2012 and DSTU 4503:2005.
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Abstract
The features of the intensive technology of getting food sprouts with organic acids as an intensifier of germination were stud-

ied. The aim was to establish the features of the intensive technology of producing sprouts of different crops with using organic acids 
at germination (butanedioic, 3-pyridine carbonic, pteroylglutamic). It is important to search new and safe germination stimulators of 
universal use. Such substances are just the studied organic acids, because positive changes of quality parameters of a ready product are 
traced at their use in the sprout technology. There was studied the sprout technologies that includes washing, disinfection, step-by-step 
air-water soaking of grains from different crops and their germination. As a disinfectant and growth stimulator at the stage of grain 
material soaking, there were used water solutions of the organic acids in the concentration diapason from 0.025 to 2.5 g/l. Due to their 

© The Author(s) 2020
This is an open access article under the CC BY license  

(http://creativecommons.org/licenses/by/4.0).

Received date 16.01.2020
Accepted date 05.03.2020
Published date 31.03.2020


