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Abstract. The development of recipes with natural raw materials enriched with bioactive substances is an urgent 
task for providing the population with a complete and balanced diet. The aim of the study is to develop recipes of 
craft marshmallows for therapeutic, prophylactic and health-improving purposes. The research was conducted by 
means of the expert method, sensory analysis, and statistical methods of processing experimental data. Standard 
and generally accepted methods were used to determine physical and chemical parameters. To achieve this goal, it 
is proposed to replace part of the apple puree in the recipe with raspberry because of the raspberries’ antibacterial 
and immunomodulatory properties. Models of marshmallow composition with different proportions of apple and 
raspberry puree, protein, sugar, glucose syrup and agar-agar were developed. The sensory analysis was carried 
out and the organoleptic characteristics of model marshmallow compositions (taste, odour, colour, consistency, 
structure, and surface condition) were determined. A sensory profilogram for model marshmallow compositions 
was created and the model composition with the best organoleptic characteristics was determined on the basis 
of the expert evaluation results. The content of pectin substances and L-ascorbic acid in the studied samples was 
determined. The physical and chemical parameters for the model marshmallow compositions were determined. 
It was found that due to the increase of raspberry puree content in the marshmallow recipe the moisture content 
of the marshmallow will increase from 21.3% ± 0.3% in MC1 with 30% raspberry puree content to 22.1% ± 0.3% 
in MC3 with 40% raspberry puree content. The density, active and titratable acidity of the marshmallow will 
decrease with the increase of raspberry puree amount in it. The expediency of using vitamin and pectin-containing 
raw materials (such as raspberry puree) for therapeutic, prophylactic and health-improving purposes in the 
marshmallow production technology has been experimentally proved. The marshmallow recipes with different 
proportions of apple and raspberry puree, possessing therapeutic, preventive and health-improving purposes and 
expanding the range of sugary confectionery products have been developed. The proposed marshmallows contain 
natural ingredients and are characterised by high organoleptic characteristics. Marshmallows on the developed 
recipes can be produced on confectionery production line of various capacities and in restaurant establishments
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O.P. Priss & V.F. Zhukova (2020) propose to add a nat-
ural gelling ingredient – pectin to ensure high techno-
logical parameters of such marshmallows. Pectins also 
provide pastilles with therapeutic and prophylactic 
properties. They are the basis for numerous medicines 
and dietary supplements. By their chemical nature, pec-
tins are high-molecular compounds that belong to the 
group of heteropolysaccharides. Polygalacturonic acid 
derivatives provide a basis for these compounds. The 
molecular chain of pectin substances consists of D-ga-
lacturonic acid residues, which has a pyranose configu-
ration and is connected by a 1.4-L-glycosidic bond. Pec-
tin substances include insoluble protopectin, soluble 
pectin polysaccharides and their associated galactans, 
arabinans, and arabinogalactans (Teterev et al.,  2020). 
B. Yudhistira et al. (2018) proposed to add spinach and 
tomato puree to the marshmallow recipe to create a 
product for iron deficiency anemia prevention. Thus, the 
use of berry and vegetable purees in the marshmallow 
recipe for increasing its nutritional value is promising.

The purpose of the study was to create recipes for 
craft marshmallows with raspberry puree designed to 
improve health and prevent diseases as well as to de-
termine organoleptic, physical and chemical character-
istics of this product.

Materials and methods
The research was conducted in 2023 at Lutsk National 
Technical University for model samples of craft marsh-
mallows made according to the recipe indicated in Ta-
ble 1. Model compositions (MC) of craft marshmallows 
were created with different proportions of apple and 
raspberry puree. Part of the apple puree was replaced 
with raspberry to give the marshmallows therapeutic, 
prophylactic and health-improving properties. Rasp-
berries have a pleasant taste and smell and are charac-
terised by antibacterial and immunomodulatory prop-
erties (Polishchuk,  2020; Ponder & Hallmann,  2020). 
The marshmallow recipe uses agar-agar as a gelling 
agent, which is a natural product of plant origin with 
no odour or off-flavours. In addition, agar-agar con-
tains a large amount of iodine and iron, and is char-
acterised by antibacterial properties that contribute to 
the long-term storage of finished products. The study 
was conducted by means of physical, chemical and or-
ganoleptic methods in accordance with regulatory doc-
uments DSTU 6441-2003 Confectionery pastille prod-
ucts  (2003), DSTU  4683:2006 Confectionery products. 
Methods for determination of organoleptic quality indi-
cators, dimensions, net weight and components (2006). 
The organoleptic characteristics of marshmallows with 
raspberry puree were determined by sensory testing 
methods (Lawless & Heymann,  2010). Research sam-
ples made according to the recipe specified in Table 1 
are shown in Figure 1. Evaluation was carried out at the 
5-point scale (Table 2).

Introduction
The development of functional food is an important 
phenomenon in the global food market. The task of 
developing marshmallow recipes with a high content 
of vitamins, dietary fiber and high organoleptic prop-
erties, remains relevant. This is due to the growing 
interest of consumers to maintain and improve their 
health through a healthy diet. In many countries much 
attention is paid to the development of functional 
food, which uses bioactive substances in traditional 
products and helps to improve human health (Liufu & 
Martirosyan, 2020).

Among the large number of confectionery prod-
ucts available on the Ukrainian market, sugary prod-
ucts, including marshmallows, are popular treats. Many 
manufacturers offer a wide range of marshmallows 
with different flavours, fillings, and glazes. I.M. Polish-
chuk  (2020) noted that due to the use of natural raw 
materials in the marshmallow recipe, marshmallows 
can be classified as a healthy confectionery product. 
Fruit and berries, in particular raspberries, contain a 
large amount of bioactive substances, including organ-
ic and fatty acids, sugars and polysaccharides.

Many scientists and manufacturers have been trying 
to address the problem of development of a marshmal-
low recipe enriched with functional ingredients as well 
as to study its properties. Y. Pronina et al. (2024) suggest 
adding cranberries, Hypericum, blueberries, and sea 
buckthorn leaves to the marshmallow to contribute to 
its functional purpose and increase its nutritional value. 
The authors M. Artamonova et al. (2023) recommend to 
use of vegetable raw materials (coconut sugar, blueber-
ry powder) for production of functional marshmallows 
enriched with dietary fiber, protein, and vitamins. The 
paper by A. Zahorulko et al. (2020) is devoted to the de-
velopment of marshmallow technology with addition of 
fruit and vegetable paste of apple, pumpkin and beet-
root; study of structural and mechanical properties and 
organoleptic analysis of marshmallows made accord-
ing to this recipe. It is also proposed to replace part of 
the apple puree with a fruit and vegetable paste made 
from apple, beet, pumpkin, cranberries and hawthorn, 
using the methods described by M. Bondar et al. (2021) 
and V. Mykhailov et al. (2021). To produce marshmallows 
and pastilles recommended for people with diabetes, 
obesity, and other endocrine diseases, it is suggested 
to use stevia and sorbitol instead of sugar, and to im-
prove the structure of marshmallows, such authors as 
I. Tsykhanovska et al. (2019) propose to include the food 
additive “Magnefood” to the marshmallow composition. 
G.V. Korkach et al. (2020) state that if a synbiotic com-
plex of lactulose and microencapsulated bifidobacteria 
are added to the marshmallow recipe, it will acquire 
medicinal properties. To obtain a stable foamy structure 
of marshmallows with a synbiotic, it is recommended 
to add dry egg white. The nutritional value of marsh-
mallows can be increased by adding pumpkin puree. 
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Table 1. Model compositions of craft marshmallows with raspberry puree

Raw materials Mass fraction  
of solids, %

Raw material consumption per 1 t of marshmallow
MC1 MC2 MC3 MC4

For syrup
Granulated sugar 99.85 260.0 260.0 260.0 260.0

Glucose syrup 72.0 140.0 140.0 140.0 140.0
Agar 85.0 15.7 15.7 15.7 15.7
Water – 162.2 163.4 165 159.4

For marshmallow mass
Granulated sugar 99.85 360.0 360.0 360.0 360.0

Apple puree 14.0 265.6 246.5 228.0 380.0
Raspberry puree 10.0 114.4 133.5 152.0 –

Egg white 12.0 70.0 70.0 70.0 70.0
Total 1387.9 1389.1 1390.7 1385.1

Output 1000 1000 1000 1000

Source: developed by the authors

Figure 1. Model compositions of marshmallows with raspberry puree
Note: а – МC1, b – МC2; c – МC3, d – МC4
Source: developed by the authors

Table 2. Marshmallow grading scale

Parameter
Number of points

1 point 2 points 3 points 4 points 5 points

Taste and 
smell

The taste is too sour, 
with an aftertaste not 
typical of raspberries. 
Unpleasant, pungent 

odour

The taste is sour, 
with an aftertaste not 
typical of raspberries. 

Unpleasant odour

The taste is sour, 
with an indistinct 

aftertaste. The smell 
is inexpressive

The taste is sweet, with 
sourness, with a raspberry 

flavour. The smell is 
pleasant, with light berry 

and fruit aroma

The taste is sweet, with 
slight sourness and 

pleasant raspberry flavour. 
The smell is pleasant, with 

berry and fruit aroma

Colour

Very uneven, dirty 
pink, not peculiar to 
the natural colour of 

raspberries

Uneven, dirty pink, 
not peculiar to the 
natural colour of 

raspberries

Slightly uneven, from 
dirty pink to pink

Slightly uneven, from deep 
pink to light pink

Even, from deep pink to 
light pink

Consistency

Solid, 
inhomogeneous, with 
a significant amount 
of raspberry seeds, 

does not break

Semi-solid, 
inhomogeneous, with 
a significant amount 
of raspberry seeds, 

does not break easily

Semi-solid, slightly 
inhomogeneous, 

contains raspberry 
seeds, does not break 

easily

Soft, slightly 
inhomogeneous, contains 
raspberry seeds, breaks 

quite easily

Soft, homogenous, small 
amounts of raspberry 

seeds occur, breaks easily

Structure
Porous, with uneven 

pores, inelastic, 
unstable

Porous, with uneven 
pores, insufficiently 

elastic, unstable

Fine-porous, with 
uneven pores, elastic, 
insufficiently stable

Fine-porous, with even 
pores, elastic, stable

Fine-porous, with even 
pores, elastic, very stable

Surface

Uneven, deformed, 
roughly hardened, 
covered with drops 
of syrup and sugar 

crystals

Uneven, with partial 
rough hardening, 
drops of syrup are 

released, sugar 
crystals are present

Slightly uneven, 
with partial rough 

hardening, syrup may 
be released

Peculiar to marshmallows, 
with slight hardening on 
the side edges, without 

syrup release

Even, peculiar to 
marshmallows, without 

hardening and syrup 
release

Source: developed by the authors

A group of 7 experts was involved in the in-person 
expert evaluation. They quantified the marshmallow 
quality indicators by a set of its properties. The mois-
ture content of the marshmallow model compositions 

was determined according to the method described in 
How to determine moisture content in food (2024). The 
methods described by V.V.  Yevlash  et al.  (2017) were 
used to determine the content of pectin substances 

a b c d
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and L-ascorbic acid. The active and titratable acidity 
of marshmallows was determined according to the 
generally accepted methods described by C. Mutlu et 
al. (2018). The study was conducted under the ethical 
standards (The Declaration of Helsinki, 2013).

Results and discussion
The results of the expert evaluation of marshmallow 
model compositions with raspberry puree are present-
ed in Table 3. According to the experts, all marshmallow 
model compositions are form-stable, have good elas-
ticity and uniform fine-porous structure. The colour of 
marshmallows changes with the increase of raspberry 
puree in its content. All model compositions are char-
acterised by a pleasant taste with a slight sourness,  

Table 3. Organoleptic characteristics of marshmallows with raspberry puree

Parameter
Characteristics of parameter

MC1 MC2 MC3 MC4

Taste and 
smell

Sweet taste, with slight 
sourness typical for 
raspberries. Pleasant 

smell, with a light 
raspberry aroma

Sweet taste, with greater 
raspberry flavour. Pleasant 

smell, with a raspberry 
aroma

Sweet taste, with sourness 
and a tangible good 

raspberry flavour. Pleasant 
smell, with a distinct 

raspberry aroma

Sweet taste, with a slight flavour of 
apple puree. Pleasant smell, with a 

light fruit aroma

Colour Light pink Pink Bright pink Creamy white with a greenish tint

Consistency
Soft, with a small amount 
of raspberry seeds; breaks 

easily

Soft, with a small amount 
of raspberry seeds; breaks 

easily

Soft, with presence of 
raspberry seeds; breaks 

easily
Soft, homogeneous; breaks easily

Structure Fine-porous, elastic, 
uniform

Fine-porous, elastic, 
uniform

Fine-porous, elastic, 
uniform Fine-porous, elastic, uniform

Surface
Peculiar to marshmallows, 
without rough hardening 

and syrup release

Peculiar to marshmallows, 
without rough hardening 

and syrup release

Peculiar to marshmallows, 
without rough hardening 

and syrup release

Peculiar to marshmallows, without 
rough hardening and syrup release

Source: developed by the authors

which becomes more noticeable in the model compo-
sition with 40% raspberry puree. In the control sam-
ple  (MC4), a pleasant taste of apple puree is percep-
tible. The taste of raspberry puree prevails in model 
compositions MC1, MC2 and MC3. This taste becomes 
richer with an increase of raspberry puree in the con-
tent, whereas the taste of applesauce is not felt. The 
surface of marshmallows in all model compositions has 
a clear pattern, corresponds to the shape of the nozzle, 
without signs of rough hardening and syrup release af-
ter proofing. According to experts, the model composi-
tion MC2, which contains 35% raspberry puree, got the 
highest number of points. The sensory profilogram of 
the marshmallow model compositions with raspberry 
puree is shown in Figure 2.

Figure 2. Sensory profilogram of marshmallow model compositions
Source: developed by the authors
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A positive characteristic of marshmallow products 
is that its calorie content is lower than that of other 
confectionery products and its high pectin content is 

achieved due to use of fruit raw materials. The pectin 
content of marshmallows is one of the most important 
quality parameters of this confectionery product. The 
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structure of marshmallows depends on the pectin con-
tent, which also preserves the flavour and natural colour 
of the finished product. Pectin substances are essential 
and irreplaceable components in making food products 
for therapeutic, prophylactic and health-improving pur-
poses. They have the ability to eliminate radionuclides, 
pesticides, heavy metals and other xenobiotics, which 
can cause serious diseases, from the human body.

Vitamin C (ascorbic acid) is a water-soluble vita-
min that promotes cell metabolism, wound healing.  
It strengthens blood vessels, and increases the body’s 
resistance to infectious diseases. It is a reducing agent 
(antioxidant) and a coenzyme of certain metabolic 

processes. Only one isomer of ascorbic acid, L-ascorbic 
acid, which is called vitamin C, has biological activity. 
Vitamin C is not synthesised or accumulated in the hu-
man body; it is supplied only from the outside, mainly 
from plant-based foods or herbal remedies (Shulga et 
al.,  2018). The quantification of vitamin C (L-ascorbic 
acid) in food is based on its chemical properties as a 
strong reducing agent.

The content of pectin substances and L-ascorbic 
acid in craft marshmallows was determined; Table  4 
shows the content of pectin substances and ascorbic 
acid in apples, raspberries, and craft marshmallows 
which contain 35% raspberry puree. 

Table 4. Content of pectin substances and vitamin C in 100 g of product

Source: developed by the authors based on E. Lemmens et al. (2020); A. Bashta et al. (2021); G. Simakhina et al. (2021)

Apple 
Pectin content, % 9.0 - 1.9 

Vitamin C content, mg 10.0 - 26.7

Raspberry 
Pectin content, % 7.9 - 3.3

Vitamin C content, mg 33.7 - 40.5 

Marshmallows 
Pectin content, % 1.04 ± 0.01

Vitamin C content, mg 18.6 ± 0.02

Table 5. Physical and chemical properties of marshmallows

Parameter 
Indicator value

MC1 MC2 MC3 MC4

Moisture content, % 21.3 ± 0.3 21.8 ± 0.3 22.1 ± 0.3 20.08 ± 0.3

Active acidity 4.3 ± 0.03 3.7 ± 0.03 3.6 ± 0.03 4.6 ± 0.03

Titratable acidity, degree 6.6 ± 0.1 5.9 ± 0.1 5.6 ± 0.1 6.8 ± 0.1

Density, kg/m3 721 ± 2 716 ± 2 698 ± 2 745 ± 2

Source: developed by the authors

The results show that the total content of pec-
tin substances in the obtained craft marshmallows is 
1.04%. In addition, soluble pectin, which is character-
ised by high biological activity, only accounts for 31% 
of this content. The loss of vitamin C in finished prod-
ucts in ratio to its content in fruit and berry raw mate-
rials is 38.4%. Such a significant percentage of losses 
can be explained by destruction of vitamin C during 

heat treatment and the oxidation of vitamin C under 
the influence of air oxygen and oxidising enzymes in 
the process of whipping marshmallows. As a result, 
part of vitamin C is converted to dehydroascorbic acid.

The study of the physical and chemical param-
eters of the developed marshmallow model compo-
sitions was carried out. The results are presented in 
Table 5.

The study found that with an increase in the con-
tent of raspberry puree in the marshmallow recipe, its 
moisture content increases: MC1, containing 30% rasp-
berry puree, has a moisture content of 21.3% ± 0.3%. 
MC3, containing 40% raspberry puree, has a mois-
ture content of 22.1% ± 0.3%. The moisture content 
of the control sample (MC4), which contains only 
apple puree, is 20.08% ±0.3%. The active and titrat-
able acidity of the marshmallow model composition 
which contains 40% of raspberry puree in the recipe 

will have lower values (3.6 ± 0.03 and 5.6 ± 0.1, respec-
tively) compared to the active and titratable acidity 
of the control sample MC4 (4.6 ± 0.03 and 6.8 ± 0.1, 
respectively). The density of the model marshmallow 
compositions will also vary: for MC3 containing 40% 
raspberry puree, the density is 698 ± 2 kg/m3. For the 
control sample MC4, which contains only apple puree, 
it is 745 ± 2 kg/m3 (Table 4).

The flow chart of production of craft marshmal-
lows with raspberry puree is shown in Figure 3.
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Figure 3. Flow chart of production of craft marshmallows with raspberry puree
Source: developed by the authors

Apple, raspberry puree
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Boiling τ = 5…7 min, Т = 110°С

Sifting 
Glucose syrup

Whipping puree τ = 8…10 min; 
n = 3.2 …3.6 rps; Т = 20…25°С Egg white 

Whipping the mass τ = 2…3 min; 
n = 3.2 …3.6 rps

Molding marshmallow mass 
Т = 50…52°С

Proofing marshmallow mass 
τ = 5…15 hrs.; Т = 18…22°С; 

drying the halves Powdered 
sugar

Gluing the marshmallow 
halves and dusting with 

powdered sugar 
Sifting 

Packing 

The main technological operations in the produc-
tion of craft marshmallows with raspberry puree are: 
preparation of sugar-agar syrup, boiling raspberry pu-
ree, whipping with egg white, whipping the marshmal-
low mass to create a fine-pore elastic structure, and 
proofing the formed marshmallow mass for structure 
formation. These stages of marshmallow production 
determine its quality indicators.

The study of craft marshmallows with raspberry 
puree results in defining its organoleptic, physical and 
chemical properties as well as pectin and vitamin C 
content. The analysis of the other authors’ works de-
voted to the study of the properties of pastille products 

and, in particular, marshmallows, allowed to find out 
that a 5-point scale is used for the organoleptic evalu-
ation of finished products. When comparing the model 
compositions of the marshmallows, the expert evalua-
tion found that in terms of organoleptic characteristics 
the best one is the craft marshmallow, in which 35% of 
apple puree was replaced with raspberry.

The results of the study prove that the use of fruit 
and berry purees in the marshmallow recipe increases 
its nutritional value and gives it a functional purpose. 
In particular, scientists have noted that it is possible 
to obtain pastille products with original quality prop-
erties if to replace 75% of apple puree with a paste 
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puree obtained in the study does not differ significantly 
from the value of the moisture content of marshmal-
lows with blueberry powder and corresponds to the 
standard values. The content of pectin substances in 
marshmallows with raspberry puree is higher than in 
marshmallows with blueberry powder.

The physical and chemical as well as organolep-
tic characteristics of iron-enriched marshmallows 
with spinach and tomatoes were determined and their 
chemical composition was investigated (Yudhistira  et 
al., 2018). Spinach and tomato marshmallows also con-
tain dietary fiber, which increases their nutritional val-
ue. The moisture content of marshmallows with spinach 
and tomatoes is lower than that of marshmallows with 
raspberry puree. The vitamin  C content in marshmal-
lows with raspberry puree is higher, but may decrease 
with increasing whipping temperature.

To make marshmallows medicinal, it was proposed 
to introduce synbiotic complexes into the recipe of 
pastilles (Korkach et al., 2020). Egg white, which deter-
mines the structural and mechanical properties of the 
marshmallow mass and affects the quality of the fin-
ished marshmallow, was added as a foaming agent. The 
effect of temperature and intensity of whipping of the 
marshmallow mass on its density was studied and the 
optimal temperature for making marshmallows with a 
synbiotic complex was established. The obtained val-
ues of the density of marshmallows with the synbiotic 
complex are significantly lower compared to the densi-
ty of marshmallows with raspberry puree.

There is a group of sugary products recommended 
for consumption by people with diabetes. In the reci-
pe of such products, granulated sugar is replaced with 
natural or artificial sweeteners. The technology for the 
production of marshmallows with stevia and elamine 
as a source of iodine has been proposed (Radchenko et 
al.,  2016). The organoleptic evaluation of marshmal-
lows was carried out on a 5-point scale. The developed 
evaluation scale reflects all the criteria that serve as 
comparative characteristics for marshmallow model 
compositions.

Sugary products can be enriched with biologically 
active ingredients by adding fruit, vegetable and berry 
purees to their composition. In particular, such authors 
as G.V.  Khomych  et al.  (2022) proposed to introduce 
henomeles puree, which contains organic acids, phe-
nolic substances, carotene, and pectin, into the recipe 
and reduce the agar content in marshmallows. The re-
sults of studies of the effect of henomeles puree on 
the foaming ability and the formation of structural and 
mechanical properties of marshmallows are present-
ed. The content of L-ascorbic acid in marshmallows 
and pastille products with henomeles puree increases 
by 2-3 times compared to the model composition with 
apple puree, while in marshmallows with raspberry 
puree the content of L-ascorbic acid will increase by 
1.5.. .1.8 times.

of apple, pumpkin, beet, cranberry, and hawthorn (Bon-
dar  et al.,  2021). The colour characteristics, structural 
and mechanical as well as physicochemical properties 
of marshmallow masses with different concentrations 
of vegetable and berry paste are determined in the 
work. If to compare physical and chemical properties 
of marshmallows with raspberry puree and marshmal-
lows with vegetable and berry paste, it is obvious that 
their moisture values do not differ significantly, but the 
density of marshmallows with raspberry puree is higher. 
The values of total acidity for marshmallows with vege-
table and berry paste are higher than for marshmallows 
with raspberry puree, which can be explained by the 
high content of organic acids in raspberry puree.

The organoleptic, physical and chemical, structur-
al and mechanical properties of marshmallows using 
blended fruit and vegetable paste from apple, pump-
kin, and beetroot were studied (Zahorulko et al., 2020). 
The content of pectin substances, ascorbic acid, and 
carotene in marshmallows was determined. Conducted 
comparison of the indicators for marshmallows with 
raspberry puree and marshmallows with blended fruit 
and vegetable paste proved that the content of pectin 
substances in marshmallows with raspberry puree is 
much lower, since raspberries contain much less pectin 
substances than pumpkins and beets.

O.P. Priss & V.F. Zhukova  (2020) propose to intro-
duce pumpkin puree and add pectin into the marshmal-
low recipe. The moisture content, density, and acidity of 
marshmallows with pumpkin puree were determined. 
When comparing the obtained values of the same in-
dicators for marshmallows with raspberry puree, it was 
determined that moisture content and acidity are quite 
close in their values. The content of vitamin C in marsh-
mallows with raspberry puree is significantly higher 
than in marshmallows with pumpkin puree.

The introduction of the food additive “Magnefood” 
into the recipe of marshmallows with apple puree and 
agar increases its moisture content and reduces its 
density and total acidity (Tsykhanovska et al., 2019). The 
density of marshmallows with the food additive “Mag-
nefood” is affected by the temperature and duration of 
whipping of the marshmallow mass. The comparison of 
the physical and chemical parameters of marshmallows 
with the food additive “Magnefood” and marshmallows 
with raspberry puree, proves that marshmallows with 
the food additive “Magnefood” have lower moisture 
content, and their density does not differ significantly 
from the density of marshmallows with raspberry pu-
ree, but with a decrease in the content of raspberry pu-
ree, the density difference increases.

Plant raw materials in the form of dry powders, in 
particular blueberry powder, are also used for increas-
ing the nutritional value of marshmallows. For this pur-
pose it is also possible to replace granulated sugar with 
coconut sugar (Artamonova et al., 2023). The value of 
the moisture content of marshmallows with raspberry 
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Conclusion
The research resulted in the development of a flow 
chart for the production of craft marshmallows with 
natural raw materials: apple and raspberry puree. The 
obtained marshmallows are enriched with vitamins and 
bioactive substances that a person needs for a complete 
and healthy diet. The recipe does not contain preserva-
tives and artificial colours, and due to the antibacterial 
and immunomodulatory properties of raspberries, the 
finished product will have a therapeutic, prophylactic 
and health-improving purpose. The marshmallow rec-
ipe uses agar-agar as a gelling agent. Agar-agar is a 
natural product of plant origin with no odour or off-fla-
vours and contains a large amount of iodine and iron. 
It also has antibacterial properties, due to which the 
finished product can be stored for a long time.

According to the results of expert evaluation of 
marshmallow model compositions, the best organo-
leptic characteristics are obtained for craft marsh-
mallows, the recipe of which contains 35% raspberry 
puree and 65% apple puree. In this recipe the deter-
mined content of pectin substances is 1.04 ± 0.01% per 
100 g of product, and L-ascorbic acid is 18.6 ± 0.01 mg  
per 100 g of product.

When determining the physical and chemical pa-
rameters of craft marshmallows, it was found that 
moisture content of the marshmallow increases with 
the increase of the puree content in it, while the values 
of density, active and titratable acidity decrease. The 
increase in moisture content ranges from 21.3 ± 0.3% 
in MC1 with 30% raspberry puree to 22.1  ±  0.3% in 
MC3 with 40% raspberry puree. The density decreases 
from 721 ± 2 kg/m3 in MC1 with 30% raspberry puree 
to 698 ± 2 kg/m3 in MC3 with 40% raspberry puree. The 
active acidity decreases from 4.3 ± 0.03% in MC1 with 
30% raspberry puree to 3.6 ± 0.03% in MC3 with 40% 
raspberry puree, and the titratable acidity decreases 
from 6.6 ± 0.1% in MC1 with 30% raspberry puree to 
5.6 ± 0.1% in MC3 with 40% raspberry puree.

Research on the use of cranberry, sea buckthorn, 
blackberry, and strawberry puree in the recipe of craft 
marshmallows for a functional purpose is promising.
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Розробка технології та дослідження властивостей крафтового зефіру  
з додаванням малинового пюре
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Анотація. Розроблення рецептур харчових продуктів з використанням натуральної сировини, збагачених 
біоактивними речовинами є актуальним завданням для забезпечення населення повноцінним і збалансованим 
харчуванням. Метою дослідження є розроблення рецептур крафтового зефіру лікувально-профілактичного та 
оздоровчого призначення. Дослідження проводились з використанням експертного методу, сенсорного аналізу, 
статистичних методів оброблення експериментальних даних. Для визначення фізико-хімічних показників 
використовували стандартні та загальноприйняті методики. Для досягнення мети запропоновано у рецептурі 
частину яблучного пюре замінити малиновим, оскільки малина має антибактеріальні та імуномодулювальні 
властивості. Розроблені модельні композиції зефіру, що містять різні співвідношення яблучного та малинового 
пюре, білок, цукор, глюкозний сироп та агар-агар. Проведено сенсорний аналіз та визначено органолептичні 
показники модельних композицій зефіру (смак, запах, колір, консистенцію, структуру та стан поверхні). 
Побудовано сенсорну профілограму модельних композицій зефіру та за результатами експертної оцінки 
визначено модельну композицію з найкращими органолептичними показниками. Визначено вміст пектинових 
речовин та L-аскорбінової кислоти у досліджуваних зразках. Визначено фізико-хімічні показники модельних 
композицій зефіру і встановлено, що із зростанням вмісту малинового пюре у рецептурі зефіру його вологість 
буде зростати від 21,3 % ± 0,3 % у МК1 із 30 %-им вмістом малинового пюре до 22,1 % ± 0,3 % у МК3 із 40 %-им 
вмістом малинового пюре. Із збільшенням кількості малинового пюре у складі зефіру його густина, активна 
та титрована кислотність будуть зменшуватись. Експериментально підтверджено доцільність використання 
вітамінної та пектиновмісної сировини, такої як малинове пюре, у технології виготовлення зефіру для 
надання йому лікувально-профілактичного та оздоровчого призначення. Розроблені рецептури зефіру з 
різним співвідношенням яблучного і малинового пюре, який має лікувально-профілактичне та оздоровче 
призначення, і сприятиме розширенню асортименту цукристих кондитерських виробів. Запропонований 
зефір містить натуральні компоненти і характеризується високими органолептичними показниками. Зефір за 
розробленими рецептурами можуть виготовляти у кондитерських цехах різної продуктивності та закладах 
ресторанного господарства

Ключові слова: пектин; L-аскорбінова кислота; вологість; рецептура; органолептична оцінка; харчова цінність
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