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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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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. |.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
[. 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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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).
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Table 1. Model compositions of craft marshmallows with raspberry puree

Raw materials Mass fraction Raw material consumption per 1 t of marshmallow
of solids, % 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 1335 152.0 -
Egg white 12.0 70.0 70.0 70.0 70.0
Total 13879 1389.1 1390.7 1385.1
Output 1000 1000 1000 1000

Source: developed by the authors
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Figure 1. Model compositions of marshmallows with raspberry puree
Note: a - MC1,b - MC2; c - MC3,d - MC4
Source: developed by the authors

Table 2. Marshmallow grading scale

Number of points

the natural colour of
raspberries

natural colour of
raspberries

dirty pink to pink

pink to light pink

Parameter
1 point 2 points 3 points 4 points 5 points
The taste is too sour, . . The taste is sweet, with The taste is sweet, with
. The taste is sour, The taste is sour, - .
with an aftertaste not | . . o sourness, with a raspberry slight sourness and
Taste and . - with an aftertaste not | with an indistinct -
typical of raspberries. . . flavour. The smell is pleasant raspberry flavour.
smell typical of raspberries. | aftertaste. The smell - - .
Unpleasant, pungent S ; pleasant, with light berry | The smell is pleasant, with
Unpleasant odour is inexpressive . .
odour and fruit aroma berry and fruit aroma
Very uneven, dirty Uneven, dirty pink,
Colour pink, not peculiar to not peculiar to the | Slightly uneven, from | Slightly uneven, from deep | 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

Porous, with uneven

Porous, with uneven

Fine-porous, with

Fine-porous, with even

Fine-porous, with even

of syrup and sugar
crystals

released, sugar
crystals are present

hardening, syrup may
be released

the side edges, without
syrup release

Structure pores, inelastic, pores, insufficiently | uneven pores, elastic, ores. elastic. stable ores. elastic very stable
unstable elastic, unstable insufficiently stable P ’ ’ P ’ Very
Uneven, deformed, Uneven, with p:f\rtlal Slightly uneven, Peculiar to marshmallows, Even, peculiar to
roughly hardened, rough hardening, . . . . - .
. with partial rough with slight hardening on marshmallows, without
Surface covered with drops drops of syrup are

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 VV. Yevlash et al. (2017) were
used to determine the content of pectin substances

Commodity Bulletin, 2024, Vol. 17, No. 1
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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,

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.

Table 3. Organoleptic characteristics of marshmallows with raspberry puree

Characteristics of parameter

Parameter
MC1 MC2 M(C3 MC4
Sweet taste, with slight - Sweet taste, with sourness
- Sweet taste, with greater - . .
sourness typical for and a tangible good Sweet taste, with a slight flavour of
Taste and : raspberry flavour. Pleasant .
smell raspberries. Pleasant smell, with a raspberry raspberry flavour. Pleasant | apple puree. Pleasant smell, with a
smell, with a light ’ aroma smell, with a distinct light fruit aroma
raspberry aroma raspberry 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,

Fine-porous, elastic,

Fine-porous, elastic . . .
P i ? Fine-porous, elastic, uniform

and syrup release

uniform uniform uniform
Peculiar to marshmallows, | Peculiar to marshmallows, | Peculiar to marshmallows, Peculiar to marshmallows. without
Surface without rough hardening | without rough hardening | without rough hardening ’

and syrup release

and syrup release rough hardening and syrup release

Source: developed by the authors

Consistency

Structure

Surface
e M (2
M(C3
e M C4
/ e

e MC1

Taste and smell

Figure 2. Sensory profilogram of marshmallow model compositions

Source: developed by the authors

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

Commodity Bulletin, 2024, Vol. 17, No. 1

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



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
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processes. Only one isomer of ascorbic acid, L-ascorbic
acid, which is called vitamin C, has biological activity.
Vitamin Cis 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 Cin 100 g of product

Pectin content, % 9.0-19
Apple

Vitamin C content, mg 10.0-26.7

Pectin content, % 79-3.3
Raspberry

Vitamin C content, mg 33.7-40.5

Pectin content, % 1.04£0.01
Marshmallows
Vitamin C content, mg 18.6%£0.02

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

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 Cin 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 Cis 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.

Table 5. Physical and chemical properties of marshmallows

Indicator value
Parameter
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 59%0.1 5.6+0.1 6.8%0.1
Density, kg/m? 7212 716%2 6982 745%2

Source: developed by the authors

The study found that with an increase in the con-
tent of raspberry puree in the marshmallow recipe, its
moisture contentincreases: 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/m>. For the
control sample MC4, which contains only apple puree,
itis 745%2 kg/m? (Table 4).

The flow chart of production of craft marshmal-
lows with raspberry puree is shown in Figure 3.

Commodity Bulletin, 2024, Vol. 17, No. 1
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Apple, raspberry puree

Wiping through a sieve -
d=2-3mm

\%
Boiling puree t = 3...5 min,
T=85.90C

Cooling puree t=1...2 hrs.

to T =20...25°C
I

V

Whipping the mass t=2...3 min;

Whipping puree t = 8...10 min;
n=32..36rps;T=20..25°C

Dlssolutlon heatmg
to T=100°C

i

Boiling T =5...7 min, T = 110°C

Slftlng

n=32..3.6rps

l

Molding marshmallow mass
T=50..52°C

J

Proofing marshmallow mass
t=5...15hrs,; T =18...22°C;
drying the halves

l

Gluing the marshmallow
halves and dusting with
powdered sugar

!

Packing

Powdered
sugar

o

Figure 3. Flow chart of production of craft marshmallows with raspberry puree

Source: developed by the authors

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

Commodity Bulletin, 2024, Vol. 17, No. 1

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



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 Cin 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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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.

Commodity Bulletin, 2024, Vol. 17, No. 1
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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.
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AHoTauif. Po3pobneHHs peuenTyp Xap4yoBUX MPOAYKTIB 3 BMKOPWUCTAHHSIM HATypaNbHOI CMPOBMHM, 36arayeHmx
6i0aKTMUBHMMM PEHOBMHAMM € aKTyaNbHMUM 3aBAAHHAM A/14 3abe3neyeHHs HaceNeHHs NOBHOLIHHMM i 36anaHCoBaHNM
Xap4yyBaHHSM. MeTo A0CNioKeHHS € po3pobneHHs peuenTyp KpadhToBoro 3edipy NikyBanbHO-NPOdiNaKTUYHOIO Ta
03[,0pOBYOrO Npu3HaveHHs. JocniakeHHS NpoOBOANUANCH 3 BUKOPUCTAHHAM eKCNepTHOro MeToay, CEHCOPHOIo aHanisy,
CTAaTUCTUYHUX METOAIB 0OpOONEHHS eKCnepUMEHTANbHUX AaHUX. On9 BUM3HAUYEHHS Di3UKO-XiMIYHMX MOKA3HMKIB
BMKOPUCTOBYBANM CTaHAAPTHI Ta 3arafibHONPUNHATI MeToAMKU. [Ing AOCArHEHHS MeTU 3anponoHOBAHO Y peLenTypi
4aCTMHY 961y4YHOro Mope 3aMiHUTM MaZMHOBMM, OCKINIbKM ManuHa Ma€ aHTMOaKTepiasbHi Ta iIMyHOMOAYNIOBANbHI
BnacTnBocTi. Po3pobneHi MofenbHi KoMNo3uuii 3edipy, Lo MiCTATb pi3Hi CMiBBILAHOWEHHS S61Y4YHOr0 Ta MaJIMHOBOTO
ntope, 6iNoK, LyKop, IMOKO3HUIA cMpon Ta arap-arap. [1poBefeHO CEHCOPHMI aHani3 Ta BUSHAYeHO OpraHoNEeNTUYHI
MOKa3HMKM MOAENbHMX KOMMO3MLIM 3edipy (cMak, 3amax, Kofip, KOHCUCTEHLiIO, CTPYKTYpY Ta CTaH MOBEpXHi).
MobynoBaHO CEHCOpHY MpodinorpamMy MoAeNbHUX KOMMO3MLIM 3edipy Ta 3a pe3ynbTaTaMu eKCNepTHOI OLiHKM
BM3HaYeHO MOJeNlbHY KOMMNO3MLit0 3 HAMKPALLMMKU OPraHONenTUYHUMM NOKA3HUKaMK. BU3HauYeHO BMICT MeKTUHOBUX
peyoBuMH Ta L-ackopbiHOBOI KMCNOTK Y AOCNILKYBAHMX 3pa3kax. BUaHaueHo (i3nMKo-xiMi4Hi NOKa3HMKM MOLENbHUX
KOMMO3uLii 3edipy i BCTAaHOBNEHO, LWO i3 3pOCTaHHAM BMIiCTYy MaIMHOBOTO NIOpe y peuenTypi 3edipy 1oro BonoricTb
6yne 3poctatm Big 21,3 % £ 0,3 % y MK1 i3 30 %-1m BMicTOM ManunHoBoro ntope 1o 22,1 % + 0,3 % y MK3 i3 40 %-um
BMICTOM MasMHOBOrO Mtope. I3 36inbleHHIM KifIbKOCTi MaNMHOBOrO Mtope y cknagi 3edipy MOro ryctmHa, akTuBHa
Ta TUTPOBaHa KUCNOTHICTb ByayTb 3MeHLWyBaTUCb. EKcnepuMeHTanbHO NiATBEpAXKEHO AOLiINbHICTb BUKOPUCTAHHA
BiTaMiHHOI Ta MEKTMHOBMICHOI CMPOBMHMW, TAKOI SK MasMHOBE MIOPE, Y TeXHONOorii BUroToBneHHs 3edipy Ang
HafaHHA MOMY NiKyBanbHO-MPOMIiNaKTMYHOrO Ta 0340POBYOrO Mpu3HauveHHs. Po3pobneHi peuenTypu 3edipy 3
Pi3HMM CNiBBIAHOWEHHAM S6/y4HOrO i MaMHOBOrO MNIOpe, KU MA€E NiKyBasbHO-NPOMdiNakTUYHE Ta 0340POBYE
NMPU3HAYEeHHS, | CNPUSTUME PO3LMPEHHIO ACOPTUMEHTY LYKPUCTUX KOHAMTEPCbKMX BMPOOIB. 3anponoHOBaHWMM
3edip MiCTUTb HaTypasibHi KOMMNOHEHTHU | XapaKTepMU3y€eTbCS BUCOKMMMU OPraHoNenTUYHMMU NOoKa3HMKaMu. 3edip 3a
po3pobneHnMU peLenTypaMu MOXYTb BUFOTOBASITU Y KOHOMTEPCHKMX Liexax Pi3HOi NPOAYKTMBHOCTI Ta 3aknagax
pecTtopaHHOro rocnojapcTea

Kniovosi cnoBa: nekTuH; L-ackopbiHOBa KMC10TA; BOMOTiCTb; peLenTypa; OpraHoNenTUYHA OLiHKa; Xap4y0Ba LiHHICTb
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