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Abstract. The purpose of the study is to investigate the effect of
powdered food additives from sea buckthorn (Hippophae Rhamnoides L.)
and mountain ash (Sorbus Aucuparia) on the quality of pasta. The pasta was
made from durum wheat flour with the addition of powders from sea
buckthorn and mountain ash in the amount of 5%, 10% and 15%. The article
analyses the organoleptic and physicochemical parameters, fibre content,
vitamin C and amino acid profile of the pasta samples. The organoleptic
evaluation showed that the rational amount of the additive is 10%. The
surface of the test products was smooth, with a slight roughness; the shape
corresponded to the type of product (long ribbon-like products formed into
nests). The colour of the pasta is monochromatic, with a hint of added
vegetable powder, without traces of unleavened product. The taste and smell
are specific, characteristic of the added vegetable powder, without any off-
flavours. An increase in the additive content to 15% leads to a deterioration
in the quality of pasta products due to increased fragility and an overly bright
smell and taste typical of the added berry powder. The study of the content
of the main nutrients revealed that the developed pasta samples contain more
fibre (3.2% in sea buckthorn and 3.1% in rowan) than the control samples.
The results of the study showed that with an increase in the concentration of
berry powders, the content of vitamin C in the experimental pasta samples
increased to 0.51 mg/100 g in sea buckthorn pasta, 0.15 mg/100 g in rowan
pasta. In the experimental samples of pasta, 17 amino acid residues were
identified. Studies of microbiological parameters and the content of toxic
elements showed acceptable values for this type of product. Based on the
results of the comprehensive experimental studies, a significant increase in
the nutritional and biological value of pasta with the addition of powdered
food additives from wild berries was demonstrated. The recommended
amount of added powders in the pasta recipe is 10%. This will ensure
acceptable sensory properties of the finished pasta. It has also been found
that the addition of plant powders from wild berry processing derivatives in
the amount of 10% improves the amino acid profile of finished products.

Keywords: pasta, vegetable raw materials, fruit processing products,
powdered food additives, fibre.

Introduction. Formulation of the problem

Pasta is the most popular food in the world due to its
flavour, ease of preparation, low cost and long shelf life [1].

Most pasta products are made from refined flour,
which is rich in digestible carbohydrates. These raw
materials are low in fibre and other biologically active
compounds such as phenolic compounds, minerals and
vitamins.

In recent years, there has been a global trend
towards the consumption of cereal products enriched
with various plant-based additives [2]. Plant raw
materials are a source of many bioactive compounds
such as phenolic compounds, vitamins, other
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phytochemicals that have a positive effect on human
health and can reduce the risk of many diseases [3, 4].

According to statistical data [5], more than 14.3
million tonnes of pasta products are produced annually
in the world, and this figure is increasing. Traditional
pasta is made of flour, both with and without gluten,
characterised by low protein content. And also, do not
contain essential nutrients such as dietary fibre, vitamins
and minerals, biologically active substances [6, 7].

As pasta consumption is increasing, it is an ideal
product to be enriched with functional ingredients to
supplement nutrients in people's diets. However, the use
of additional ingredients in pasta formulation may affect
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the quality of pasta products, resulting in reduced
consumer acceptability.

Analysis of recent research and publications

The analysis of information sources has shown that
the study of the influence of various vegetable powders
on the quality parameters of pasta products attracts a
number of foreign and domestic scientists. Most studies
are focused on determining the possibility of replacing
flour with vegetable powders in order to enrich pasta
products with biologically valuable compounds such as
minerals, vitamins, phenolic compounds and the like.

As the demand for healthy food has recently
increased significantly worldwide and the reduction of
secondary products has been actively promoted. Many
scientists are developing food products enriched with
bioactive substances, which are made from the products
of fruit processing, in particular, grape and apple
pomace, potato skins, tomato and carrot pomace, onion
husks and others [8].

The paper [9] considers the possibility of using
flax seed components for pasta production. The authors
substantiated that flax meal obtained during the
production of flaxseed oil can be an important source of
nutritious ingredients in pasta technology. The results of
the chemical composition of pasta products enriched
with flax products indicate a significant increase in the
content of protein, fat and dietary fibre in pasta products,
without affecting their quality.

In [10] the influence of adding products of pear,
dates and apples processing on the quality parameters of
pasta products was investigated. Researchers found that
the chemical composition of pasta with fruit
components was characterised by a higher energy value
and fibre content than control pasta samples. However,
the high content of pear, date and apple products in the
pasta formulation (2.5-10%) markedly changed the
shape of pasta during cooking, which negatively
affected the sensory acceptability of the finished
products.

In [11], beer pellet, a secondary product of the
brewing industry, was used to increase the nutritional
value of pasta products. The authors found that the use
of beer pellets led to an increase in fibre, B-glucan and
phenolic compounds in enriched pasta. At the same
time, a minimal effect on the sensory properties of
cooked pasta was observed, namely a slight decrease in
the optimal cooking time, hardness, and colour of pasta.

Paper [12] presents a study of the possibility of
using onion peel in the technology of making pasta. The
authors evaluated the impact on the chemical
composition, technological and sensory properties of
enriched pasta samples compared to the control sample.
The results of the study show that onion peel powder can
be a potential alternative for the production of fortified
pasta, as the finished products are characterised by an
increase in the content of dietary fibre, ash, total
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phenolic compounds, flavonoid content and antioxidant
activity.

The effect of elderberry, viburnum, and sea
buckthorn powders obtained by osmotic dehydration on
the organoleptic properties of pasta and its moisture
content was investigated [13]. However, there are no
studies on the effect of these additives on the biological
value of finished pasta.

The paper [14] presents a technology for obtaining
powder from wild berry processing products based on
osmotic dehydration of raw materials. The authors
experimentally confirmed that in addition to reducing
the drying period, osmotic dehydration maximally
preserves the biological and nutritional value, taste and
aromatic properties of berry products and their natural
colour. This technology makes it possible to use the
obtained powders as natural food additives in various
branches of the food industry.

Thus, the analysis of information sources confirms
the positive effect of fruit and seed processing products
on the quality parameters (organoleptic, nutritional and
biological value) of pasta products. However, there are
no studies on the effect of powdered food additives of
wild fruits - products of processing of wild plant raw
materials processed by osmotic dehydration on the
nutritional and biological value of pasta products.

The purpose and objectives of the study. The
purpose of the study is to investigate the effect of
powdered food additives from sea buckthorn
(Hippophae Rhamnoides L.) and mountain ash (Sorbus
Aucuparia) on the quality of pasta.

To  achieve this goal, the following research
objectives were developed:

1. to investigate the influence and proportions of
powdered food additives from wild berries Hippophae
Rhamnoides L. and Sorbus Aucuparia on organoleptic
and physico-chemical parameters of pasta products;

2. to analyse the nutritional and biological value of
enriched pasta products;

3. to establish the compliance of the developed
pasta products with safety indicators in accordance with
current standards.

Research materials and methods

The pasta products were made from durum wheat
flour with the addition of powdered food additives from
the fruits of wild berries Hippophae Rhamnoides L. and
Sorbus Aucuparia.

For production of enriched pasta products used flour
from durum wheat varieties according to TU U 82.9-
4560700-002:2014 (La Pasta Per Primi, Ukraine), table
salt according to DSTU 3583:2015 (LLC ‘Ukrainian
Product’, Ukraine), drinking water according to TU U 15.
9-32367564-001:2011 (LLC ‘Plant “Ivolzhanskie vody”,
Ukraine), powder food additives according to TU U
10.89.19-04718013-001:2023 (developer Sumy National
Agrarian University, made in laboratory conditions).
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The technological process of powdered food
additives  production  provides the following
technological processes: fruit preparation (washing and
sorting); freezing; defrosting; preparation of sugar
solution; pasteurisation of sugar solution; osmotic
dehydration; separation of sugar solution; drying of berry
processing derivatives; grinding; sieving; packing [14].

Recipe of the developed pasta products is
presented in Table 1.

The pasta products were produced according to the
classical scheme. First, the preparation of raw materials
was performed: flour and food powders were sieved,
drinking water was heated to a temperature of (55+2)
°C. The prepared ingredients were mixed using a
Kenwood KMX750WH food processor. The dough
kneading process lasted 15-20 minutes (taough=(46+2)
°C) in the bowl of a food processor, using the dough
hook attachment. Afterwards, the bowl was covered
tightly with food film for 7-8 minutes (vacuuming
process of the pasta dough). As a result, a dense dough
is obtained, which is further rolled out to a dough sheet
thickness of 0.5-1 mm using the dough rolling nozzle of
the Supretto pasta machine. The obtained dough sheets
were cut into 6 mm wide strips with a length of 200 mm
using another nozzle (for noodles). The obtained dough
strips were twisted into ‘nests’ and placed on grids.
Drying of pasta products was carried out in an infrared
laboratory dryer at a temperature of (65+2)°C for 3—4
hours (moisture content should be no more than 13%).
The obtained dry pasta products are cooled (stabilisation
process) at temperature (22+2) °C and air humidity 60—
65%, for 4 hours. The obtained pasta products (long
ribbon-shaped products formed into nests) were packed
into polyethylene ZIP bags and stored at a temperature
not exceeding 20 °C until the study.

Experimental research and recipe development
were carried out in the laboratories of the Faculty of
Food Technologies of Sumy National University, as
well as departments of food products expertise of SE
‘Sumystandardtmetrology’.

Organoleptic and physico-chemical parameters of
finished pasta products were determined by generally
accepted research methods.

Organoleptic parameters of pasta samples were

determined according to DSTU 7043:2020. The
analysis is based on determining the quality of
experimental samples of pasta products by descriptive
and sensory-profile method by an expert group of 9
people. During the sensory analysis, the commission of
experts characterised the appearance, colour, taste and
smell, shape of pasta products, as well as their sensory
characteristics after cooking (appearance, colour, taste
and smell, shape, hardness, sticking and formation of
lumps). The intensity of each indicator was determined
using a 5-point scale (0.0-0.9 — no sign; 1.0-1.9 — the
sign is only recognised or felt, 2.0-2.9 — weak intensity;
3.0-3.9 — moderate intensity; 4.0-4.9 — strong intensity;
5.0 — very strong intensity of the sign manifestation).
The results were recorded in a tasting sheet. The
obtained data were statistically processed and
interpreted graphically in the form of a petal diagram
(profilogram).

Determination of the main physical and chemical
parameters of the studied samples of pasta products was
carried out according to DSTU 7348:2013 (moisture,
acidity).

The study of the effect of powdered food additives
from wild berries on the nutritional and biological value
of pasta products was carried out by determining the
protein content according to DSTU 1SO 5983:2003, fat —
according to DSTU ISO 6492:2003. The content of
carbohydrates was represented as the sum of reducing
sugars (according to DSTU 4954:2008) and fibre (DSTU
ISO 5498:2004).

The vitamin C content of the experimental samples
(powdered food additives and pasta) was studied by
high-performance liquid chromatography (HPLC)
(Agilent Technologies 1200, UV-Vis Abs detector,
detection at A=240 and 300 nm, C18 column (Zorbax
SB-C18 4.6x150 mm, 5 pm)).

Identification of the amino acid profile of pasta
samples was carried out by ion-exchange column
chromatography using an amino acid analyser
‘BIOTRONIK’ (Germany).

Determination of safety indicators consisted in
determining the content of toxic elements according to
DSTU 7670:2014, microbiological indicators according
to DSTU 8446:2015, DSTU 8447:2015.

Table 1 - Recipe of pasta products

Content, g(kg) per 100 g(kg) of flour
Ingredient S;r?lm Sample 1 | Sample2 | Sample 3 | Sample4 | Sample5 | Sample 6
Flour 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Sea buckthorn berry i 77 16.7 273 i i i
powder
Mountain ash berry i i i i 77 16.7 273
powder
Drinking water 42.9 46.1 50.0 54.5 46.1 50.0 54.5
Total 142.9 153.8 166.7 181.8 153.8 166.7 181.8
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Three-fold repeatability of the studies was used in
the research. The obtained experimental data are
presented in units of the international SI system.
Mathematical and statistical processing of the obtained
results was carried out on a computer using MS Excel
2016 software. The determined value of reliability of
deviation (p) does not exceed 0.05, which indicates the
value of the accuracy index (P) of the results is more
than 0.95

Results of the research and their discussion

At the first stage of the conducted research the
expert group determined the effect of powdered food
additives from wild berries on organoleptic indicators of
pasta products. It was noted that the prepared raw
samples of pasta products met the requirements for this
type of product according to DSTU 7043:2020 (Fig. 1).

Sample 1

High-quality pasta products made from durum
wheat are characterised by amber-yellow colour, clean
surface, non-sticky texture, and resistance to cooking
[15]. Today, pasta products of unusual colour, different
from the traditional white/yellow, are gaining consumer
popularity for preparing gourmet dishes. Consumers
also associate dark colours with products with high fibre
content [16].

The results of studies of sensory parameters of
experimental samples of pasta products showed that the
surface of the products is smooth with slight roughness;
shape — corresponds to the type of product (long ribbon-
shaped products formed into nests). The colour of pasta
products is monotonous, with a tinge of vegetable
powder from the products of processing wild berries,
without traces of sifting. The taste and smell are
specific, peculiar to the used powdered food additive
from wild berries, without any extraneous taste and
odour.

Sample 4

Sample 5

Sample 6

Fig. 1. Appearance of pasta prototypes
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However, increasing the content of the powdered
additive up to 15% (sample 3, sample 6) leads to
deterioration of consistency (brittle and fragile
products) and too strong odour and taste peculiar to the
added powdered wild berry additive

Boiled samples of pasta products with powdered
food additives from wild berries were evaluated for
appearance, colour, taste, odour, hardness, and general
acceptability. The results of the analysis are presented
in the form of a profilogram (Fig. 2).

It was found that pasta products with powdered
food additives from wild berries acquire a saturated
colour, the characteristic colour of the additive and a
slight taste of berries, which does not deteriorate the
taste properties of the product. It should be noted that
colour loss was detected after cooking — the products
acquire lighter and less saturated yellow/brown colours.
However, the diffusion of pigments into water is
visually insignificant. The colour change is the result of

Appearance
50 ¢

-

Formation of lumps

/]

degradation of some carotenoids
processing.

The results show that the addition of powdered
food additives from wild berries does not significantly
affect the cooking properties of pasta products. Thus,
the state of products of experimental samples after
cooking is characterised by excellent shape retention,
almost do not stick together and do not form lumps.

The results of organoleptic evaluation of pasta
samples (Fig. 2) indicate that the rational content of
powder additives from Hippophae Rhamnoides L. and
Sorbus Aucuparia berries in the pasta formulation is
10% (sample 2, sample 5), as the quality of the above
samples was recognised by tasters as ‘high’ compared
to sample 3 and 6.

In the second stage of research, the effect of
vegetable powders from derivatives of berry processing
on the physico-chemical pasta products was determined.
The results are presented in Table 2.

during pasta

—@— Control sample
—&—Sample 1
——Sample 2
== Sample 3
= Sample 4
*—Sample 5
+Sample 6

Fig. 2. Sensory analysis of pasta samples after cooking

Table 2 - Physico-chemical parameters of experimental samples of pasta products

(n=3, p=0.05)
. Sample
Indicator conol | 1 | 2 | 3 2 | 5 | &
Pasta products
Moisture content, %. 8.0+0.1 7.8+0.1 7.8+0.1 7.6+0.1 7.8+0.1 7.8+0.1 7.6:0.1
Acidity, degrees 4.0+0.1 4.5+0.1 6.5+0.1 9.0+0.1 4.5+0.1 5.5+0.1 7.5+0.1
Mass fraction:
deformed products, % 1.0£1.0 3.0+£1.0 | 4.0+1.0 5.0+1.0 3.0+1.0 4.0£1.0 5.0+1.0
crumbs, %. 1.0+1.0 1.0+1.0 2.0+1.0 3.0£1.0 1.0+1.0 2.0+1.0 3.0£1.0
Cooked pasta products

Mass fraction:
protein, % 5.4+0.1 5.1+0.1 4.6+0.1 4.2+0.1 5.2+0.1 4.8+0.1 4.4+0.1
fat, % 0.5+0.1 0.5+0.1 0.4+0.1 0.4+0.1 0.5+0.1 0.4+0.1 0.4+0.1
of carbohydrates, %, 25.6+0.1 27.1£0.1 | 28.6+0.1 27.740.1 | 29.840.1 | 31.9+0.1
including
fibre, % 2.8+0.1 3.0+0.1 3.2+0.1 3.3+0.1 2.9+0.1 3.1+0.1 3.2+0.1
Energy value, kcal 123.4 127.9 130.7 135.2 130.6 136.1 142.4
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Pasta products manufactured in laboratory
conditions are characterised by satisfactory quality, but
the moisture content of the products differs from the
normative values (not more than 13%) and ranges from
7.6 to 7.8%. This is explained by the manufacturing
conditions, which differ significantly from industrial
ones — the use of three-stage type of drying (pre-drying,
dehydration, final drying) in specialised equipment and
cooling (stabilisation) of pasta products. However, the
obtained results of moisture content of experimental
products of pasta products within the permissible limits
according to DSTU 7043:2020.

According to the results (Table 2), the studied
samples of pasta products also differ in the acidity index
of products, probably due to the increased acidity of
powder additives from wild berries [17]. With
increasing the concentration of powder additives in the
pasta formulation from 5 to 15% (Table 1) increases the
mass fraction of deformed products and their brittleness,
but these indicators remain within the permissible limits
for these products in accordance with DSTU 7043:2020.

The content of the main nutrients (proteins, fats,
carbohydrates) in pasta samples was investigated (Table
2). The results showed that the increase in the mass
fraction of powdered food additives from wild berries in
the samples leads to a decrease in the content of protein
and fat, while the content of fibre increases. This trend
is explained by the chemical composition of powdered

0,5

04

0,3

0,2

Vitamin C content, mg/100 g

0,1

0

® Control sample = Sample 1

= Sample 2

m Sample 3

food additives from wild berries [17, 18] and the
increase in their concentration in the pasta formulation
(Table 1). The decrease in gluten proteins in the
experimental samples makes it difficult to form a
sufficiently strong protein matrix that binds and closes
the starch granules. As a result, this can lead to lower
culinary quality of pasta products, overcooking during
cooking, lower hardness and elasticity of products after
cooking.

It was also found that the developed pasta samples
contained more fibre than the control samples (3.0-
3.3% vs. 2.8%). Dietary fibre (fibre) plays an important
role in retaining toxins in the intestinal tract, reducing
cholesterol levels, inhibiting fat absorption, reducing the
risk of cardiovascular disease and as a prebiotic for
beneficial microbiota in the intestinal tract [19].

Vitamin C is an essential vitamin, which can only
be obtained from food of plant origin. Vitamin C
participates in metabolic processes and has antioxidant
properties. It also takes part in the synthesis of
hormones, which play an important role in the response
of the cardiovascular system to severe infection and
helps to absorb iron [20]. Therefore, enriching products
with food additives containing vitamin C will increase
their biological value. The results of the study of vitamin
C content in experimental samples of pasta products
with powdered food additives from wild berries (raw)
are presented in Fig. 3.

= Sample 4 Sample 5 Sample 6

Fig. 3. Vitamin C content in the test samples of pasta products

The data presented in Fig. 3 demonstrates that with
increasing concentration of powdered food additives
from wild berry fruits the vitamin C content in the
experimental samples of pasta products increases. The
highest content of vitamin C is characterised by pasta
samples with powders from Hippophae rhamnoides L.
(samples 1-3), which is due to the high value of the
vitamin in the plant additive [18].

Biological adequacy of proteins of powdered food
additives [14, 18] determined the studies of amino acid
profile of pasta samples. The chromatographic method
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identified 17 amino acid residues in the experimental
samples of pasta products, presented in Fig. 4.
Application of plant powders from derivatives of
Hippophae Rhamnoides L. berry processing in the
amount of 10% (sample 2) and 15% (sample 3)
increases the content of amino acids (Fig. 4), in
particular essential, such as lysine (Lys) — by 16...29%
compared to the control sample, threonine (Thr) — by
6...13%, valine (Val) - by 2...8%, isoleucine (lle),
leucine (Leu) and phenylalanine (Phe) — by 2...6%. And
substitutes, such as asparagic acid (Asp) — by 30...49%,
arginine (Arg) — by 22..36%, histidine (His) - by
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10...19%, tyrosine (Tyr) — by 6...12%, alanine (Ala) — by
8...16%, glycine (Gly) — by 7...14%, serine (Ser) — by
5...12%.

The results obtained (Fig. 4) show that the addition
of powders from Sorbus Aucuparia berry processing in
the amount of 5% (sample 4) does not change the amino
acid profile of pasta. However, the addition of Sorbus
Aucuparia powder in the amount of 10% (sample 5) and
15% (sample 6) increases the concentration of the
following amino acids lysine (Lys) — by 6..12%
compared to the control sample, threonine (Thr) — by
5...12%, valine (Val), isoleucine (lle), leucine (Leu) and

phenylalanine (Phe) — by 1...6%, aspartic acid (Asp) —
by 45...72%, histidine (His) — by 14...25%, glycine
(Gly) —by 11...22%, tyrosine (Tyr) —by 7...14%, alanine
(Ala) — by 5...12%, serine (Ser) — by 3...7%.

According to the above results, the feasibility of
using powdered food additives from wild berry fruits in
the formulation of pasta products in order to improve the
amino acid profile of finished products was confirmed.

In order to produce safe products, experimental
samples of pasta products were tested for safety
indicators: the content of harmful microflora and toxic
elements. The obtained results are presented in Table 3.

2,2

2,0
1,8

1,6

1,4

1,2

Amino acid content, g/100g

1,0

0,8
0,6

04 H
I

Gly Ala Val Leu lle Ser Thr Asp Glu Arg Lys Met Cys Tyr Phe His Pro
m Control sample ®Samplel mSample2 ®mSample3 mSample4 ©=Sample5 © Sample 6
Fig. 4. Amino acid profile of pasta samples
Table 3 - Safety indicators of the pasta prototypes
(n=3, p=0.05)
. Sample
Indicator conol | 1 | 2 | 3 | 4 [ 5 [ s
Microbiological indicators:
Number of  mesophilic-
aerobic and facultative- | 5 4 1g: | 312.10° | 3.1810° | 3.20-10° | 2.80-10° | 2.85:10° | 2.91-10?
anaerobic  microorganisms,
CFUin1.0g
Escherichia coli bacteria undetected
(coliforms) in0.1 g
Yeast, CFUiIn1.0g undetected
Mould fungi, CFUin 1.0 g undetected
Toxic elements:
Lead. ma/k 0.04 0.084 0.09 0.095 0.086 0.091 0.097
» Mg/kg +0.001 +0.001 +0.001 +0.001 | +0.001 | +0.001 | +0.001
Cadmium. ma/k 0.006 0.007 0.007 0.008 0.006 0.007 0.007
» Mg/kg +0.001 +0.001 +0.001 +0.001 | +0.001 | +0.001 | +0.001
Conper. ma/k 0.91 1.94 1.99 2.03 1.52 1.69 1.78
Pper, Mg/kg +0.01 +0.01 +0.01 | +0.01 | +0.01 | +0.01 | =0.01
Zinc. ma/k 3.25 7.02 7.35 7.51 7.69 8.37 8.65
- MY/Kg +0.01 +0.01 +0.01 | +0.01 | #0.01 | +0.01 | =+0.01
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The study of microbiological indicators showed
permissible values for this type of product. Also, the
results of the study showed that the prototypes of pasta
products are safe — the content of heavy metals is within
the permissible limits for food products.

Conclusion

Based on the results of the conducted complex
experimental studies of the effect and proportions of
powdered food additives from wild berries Hippophae
Rhamnoides L. and Sorbus Aucuparia on organoleptic
and physico-chemical parameters of pasta products, it is
recommended that the concentration of powders in the
formulation is 10%. This will provide sensory properties
of dry and cooked pasta products — with a pleasant
barely perceptible taste and aroma of the corresponding
berries, with an attractive colour for consumers. Pasta
products with berry powder 10% are characterised by
satisfactory hardness and stability during cooking.

Addition of powdered food additives from wild
berries in the formulation of pasta products in the
amount of 10% allows to significantly improve the
nutritional and biological value of finished products. In
particular, samples of pasta with powder additives from
Hippophae Rhamnoides L. contain 3.2% of fibre,
vitamin C — 0.51 mg/100g. In samples of pasta products
with powder additives from Sorbus Aucuparia the
content of fibre is 3.1%, vitamin C — 0.15 mg/100g. It
was also found that the introduction of powdered food
additives from wild berries in the amount of 10%
increases the content of amino acids, such as lysine,
threonine, valine, isoleucine, leucine, phenylalanine,
asparagic acid, arginine, histidine, tyrosine, alanine,
glycine, serine.

The results of studies of the content of harmful
microflora and toxic elements confirm the compliance
of the developed pasta products with safety indicators in
accordance with current standards.
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'Kadenpa TexHomNOTiif Ta GE3MEIHOCTI XapIOBHX TIPOAYKTIB

2Kadenpa TexHONOTiH XapayBaHHS

CyMchKuit HalliOHAJIBHUN arpapHUil yHIBEpCUTET

Byl 'epacuma Konnpatsesa, 160, m. Cymu, 40000, Ykpaina

AHoTauisi. MeToro JaHOTrO IOCTIKEHHS € BU3HAYCHHS BIUIMBY MOPOIIKOBHUX XapyOBUX J00ABOK i3 TUKOPOCIUX AT
Hippophae Rhamnoides L. ta Sorbus Aucuparia Ha sikicTh MakapoHHHX BHPOOiB. MakapoHHI BHpOOH Oy BHTOTOBIICHI i3
6opoIIHa TBEPAUX COPTIB MIIEHHUIII 3 JOAABAHHIM MOPOMLIKIB 13 MIOAIB OOMIMUXH Ta TOPOOHHH B KildbKoCTi 5%, 10% 1 15%. B
CTaTTi MPOAHATiI30BaHO OPTaHOJENTHYHI Ta ()i3UKO-XIMiYHI NOKa3HUKH, BMICT KJIITKOBHHH, BiTaMiHy C Ta aMiHOKHCIOTHUH
podilib JOCTITHUX 3pa3KiB MaKapoOHHHUX BHPOOiB. OpraHoNienTHYHA OI[iHKA MTOKa3ala, [0 PallioHATbHO KUTBKICTIO T00aBKH
€ 10%. IIpu 1poMy TIOBEpXHS JOCTITHUX BUPOOIB Oya IIafcHbKO0, i3 HE3HAYHOIO MIOPCTKICTIO; (hopMa — BiAMOBIAE THITY
BUpOOY (OB cTpiuKononiOHI BUpoOH chopmMoBaHi B THi3Aa). Koitip MakapoHHUX BUPOOIB OJHOTOHHUIMA, 3 BIITIHKOM JJOAaHOTO
POCIMHHOTO HMOPOIIKY, 6e3 cmifiB Hempomicy. CMak 1 3anax crenudiyHuid, BIaCTUBUI JOAaHOMY POCIMHHOMY IOPOIIKY, Oe3
CTOPOHHBOTO TIPHUCMaKy i 3amaxy. 30UIbLICHHA BMICTy 400aBku a0 15% MpHU3BOIUTH A0 MOTIPHIEHHS SKOCTI MaKapOHHHX
BUPOOIB 32 paxyHOK 30UIbLIEHHS KPUXKOCTI Ta HAATO SICKPAaBOMY 3alaxy i CMaKy, BIACTHUBOMY OJAHOTO MOPOUIKY srig. B
pe3yabTaTi MOCHiIKEeHb BMICTY OCHOBHHX HYTPIEHTIB BCTaHOBICHO, IIO PO3POOJICHI 3pa3sKd MaKapOHHUX BHPOOIB MiCTATH
Oinpure kTiTKOBUHM (3.2% B oOminmuxoBux Ta 3.1% B ropoOMHOBHX), HiX KOHTPOJIBHI 3pa3ku. Pe3ynbTaTH IOCIHIiKEHHS
TIOKA3aJIH, 10 i3 30UIBIIEHHSIM KOHIIEHTPALT AT1iJHAX ITOPOIIKIB, BMICT BiTaMiHy C B TOCHITHUX 3pa3KaXx MakapOHHHX BUPOOiB
36imbmyeTses 10 0.51 mr/100r B 061imuxoBUX MakapoHHHX BHpobax, 0.15 mr/100 T — B ropo6uHOBUX. B mocnigHux 3paszkax
MaKapOHHUX BUPOOIB ieHTH(}iIKOBaHO 17 aMiHOKMUCIOTHHX 3aJUIIKIB. J[OCHiKEHHS MiKpOOI1OJIOTIYHUX MOKA3HHUKIB Ta BMICTY
TOKCHYHHX EJIEMEHTIB MOKa3alu JIOMYCTHMi 3Ha4YeHHS Ui L[bOTO BUAY MPOXAYKLii. BUXOAfuM 3 pe3yJsibTaTiB MpPOBEICHHX
KOMILJIEKCHUX EKCIIEPUMEHTAIBHUX JOCITIHKEHb, POJIEMOHCTPOBAHO MOMITHE 301IBIICHHS Xap4OBOi Ta 010JIOTIYHO IIHHOCTI
MaKapOHHHUX BHPOOIB i3 JOJaBaHHSM IMOPOLIKOBUX XapUOBUX 100aBOK 13 TUKOPOCIHX sTriA. PekoMeHnoBaHa KUTBKICTh JOAAHUX
MOPOIIKIB B PELEeNnTypi MakapoHHUX BUP0OiB craHOBUTH 10%. Lle 3abe3neunTs MPUHHATHI CEHCOPHI BIACTHBOCTI TOTOBHX
MaKapoHHHUX BUPOOiB. Tako)X BCTAHOBIICHO, IIJ0 BHECEHHS POCIMHHHX IOPOIIKIB i3 HOXITHUX MEepepoOKH AUKOPOCIHX ST B
kimbkocTi 10% mokpariye aMiHOKHCIOTHHIN NPO(iiab TOTOBUX BHPOOIB.

KurouoBi ciioBa: MakapoHHI BHPOOH, pOCIMHHA CHPOBHHA, NPOIYKTH NMEpepoOKH IUIOAIB, MOPOIIKOBI Xap4oBi J0OAaBKH,
KJIITKOBHHA.
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