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ASSESSMENT OF THE EFFECT 

OF ROSEHIP POWDER ON THE 

STRUCTURAL AND MECHANICAL 

PROPERTIES OF WHEAT DOUGH 

AND BREAD

The object of research is dough and bread made from wheat flour with the addition of rosehip powder. Its use in bread technology is 
considered as a promising direction for improving the quality of dough and finished products due to the natural content of biologically 
active substances in rosehip. The problem of insufficient knowledge of the effect of whole rosehip powder on the structural and mechanical 
properties of dough and bread is solved by conducting comprehensive studies using modern methods. According to the results of farino-
graphic studies, it was found that the introduction of 2–8% rosehip powder contributes to an increase in the water absorption capacity 
of the dough and an extension of its formation time. At the same time, an increase in dough stability by 13.8–32.3% and a decrease in 
the degree of dilution by 6.6–18.0% compared to the control sample are observed, which indicates the strengthening of the structural 
and mechanical properties of the dough and its increased resistance to mechanical stress during kneading. Alveographic analysis also 
confirmed the strengthening of the dough structure: its tenacity increases, extensibility decreases, and the specific work of deformation 
increases by 5.3–21.1%. This is due to the strengthening of the gluten complex of wheat flour under the action of ascorbic acid, non-starch 
polysaccharides and polyphenolic compounds contained in rosehip powder.

It was established that the introduction of rosehip powder in an amount of 2–6% of the flour mass contributed to the improvement 
of the structure of the products, which is manifested in an increase in the specific volume of bread by 12.0–22.8% and a decrease in the 
hardness of its crumb by 14.1–28.2%. Increasing the additive content to 8% leads to a decrease in the improving effect, but the experi-
mental indicators remain higher than the control ones.

The results obtained can be used in the practice of baking production during the development of bread technology with increased 
nutritional value and quality.
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1. Introduction

Bread, as one of the key products of daily consumption, plays an 
important role in shaping the diets of the population of many countries 
of the world. Over the centuries, bread technologies have been created 
and continue to be improved by introducing new solutions. The cur-
rent trend in the development of baking technologies is the focus on 
health-promoting types of bread. Of particular interest in this regard is 
the involvement of natural plant raw materials in the technological pro-
cess, the properties of which allow not only to enhance the nutritional 
profile of bread, but also to improve its quality. In view of this, in recent 
years, the attention of researchers has been drawn to rosehip processing 
products. Rosehip (Rosa L.) is a perennial plant of the Rosaceae family, 
which is widely distributed in Europe, Asia, and North America. Since 
ancient times, it has been known as a medicinal plant and remains 
a symbol of health and youth in many cultures of the world. Rose hips 
are a powerful source of flavoring and biologically active substances, 
which determines their high value as raw materials for the production 
of a wide range of healthy food products, including bread. They are 
characterized by a high content of a wide range of antioxidants  [1], 

valuable fatty acids [2], vitamins, minerals [3], etc. Such a composition 
determines pronounced biological properties, in particular antioxidant, 
immunomodulatory, anti-inflammatory and general strengthening and 
other effects  [4, 5]. The well-known therapeutic effect of rose hips is 
primarily based on the high content of vitamin C, the concentration of 
which in its fruits significantly exceeds that of blueberries, lemons and 
oranges [6]. The reduced form of vitamin C is ascorbic acid, which is 
one of the most effective improvers of oxidative action. In the dough, 
under the action of ascorbate oxidase, ascorbic acid is converted to 
dehydroascorbic acid and acts as a powerful oxidant of thiol groups of 
gluten proteins. Such "crosslinking" through the formation of disulfide 
bonds contributes to the strengthening of the gluten framework. This 
provides an increase in the resistance of the dough to deformation, 
improvement of gas-holding capacity and strengthening of the dough 
structure, increase in the volume of bread and improvement of the 
crumb structure [7, 8]. Therefore, in baking, rosehip products are con-
sidered not only as a source of biologically active compounds, but also 
as an alternative to synthetic ascorbic acid. In works [9, 10] using fari-
nographic, extensographic and rheofermentographic research methods, 
it was established that the introduction of 0.5–2.5% powder from the 
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pulp of rosehip fruits contributes to an increase in the water-absorbing 
capacity of the dough, an increase in its stability and a decrease in 
extensibility. The authors attribute this to the complex effect caused 
by the action of vitamin C and dietary fiber powder. To improve the 
volume and porosity of bread, the authors recommend using it in the 
dough preparation process in an amount of 1.5–2.0%. In work [11], it 
is recommended to add 2.5% rosehip pulp powder to reduce the adhe-
sion and stretchability of dough from whole grain flour. However, these 
studies used small dosages of rosehip pulp powder, which do not allow 
to significantly increase the nutritional value of bread. In works [12, 13],  
it was established that the addition of defatted rosehip powder in an 
amount of 5–15% of the flour mass increases the dough stability, but 
the intensity of gas formation decreases. This leads to a decrease in 
the specific volume of bread from 4.09 to 2.67 cm³/g at the maximum 
dosage level of the powder. The content of antioxidants in bread also 
increases. However, the structural and mechanical properties of dough 
and bread have not been studied sufficiently.

The effect of rosehip fruit oil on the quality of rye-wheat bread has 
been studied, in particular on the physicochemical, structural and me-
chanical and organoleptic indicators depending on its dosage [14]. It has 
been proven that the introduction of 3–5% of oil contributes to the im-
provement of porosity, specific volume and dimensional stability of prod-
ucts, which is associated with the activation of the fermentation micro-
flora of the dough under the influence of biologically active components.

It has been shown that the introduction of 2–6% of rosehip fruit 
meal (a secondary product in the production of rosehip oil) contrib-
utes to the intensification of fermentation processes, an increase in the 
gas-holding capacity of the dough, and an improvement in its structure 
and quality of bread  [15, 16]. These researches were conducted on 
rye-wheat dough.

The authors of [17] showed that it is advisable to use rosehip seed 
flour in an amount of up to 5%, since higher dosages worsen the quality 
of the products. Other researchers in [18] proposed to include a larger 
amount of rosehip seed powder (10%) in the recipe in order to improve 
the rheological properties of the dough and the chemical composi-
tion of the bread. In  [19], on the contrary, a decrease in the textural 
characteristics of the products and their specific volume was shown 
when 3–5% of rosehip seed powder was added due to the formation 
of a denser and less elastic bread crumb. In research [20], the main at-
tention was paid to increasing the antioxidant activity and optimizing 
recipes with rosehip seed powder, without a detailed analysis of the 
rheological parameters of the dough and bread quality.

For maximum use of rosehip nutrients, it is advisable to use whole 
fruit powders in baking. The authors of [21] showed that when using 
compositions containing 15% chestnut flour and 0.5–3% powder from 
whole ground rose hips, the rheological profile of the dough is signifi-
cantly improved, which is manifested in an increase in dough stability. 
However, it was used rose hips powder in a mixture with other non-
traditional raw materials, which does not allow to isolate its effect on 
the dough system and product structure.

Thus, the analysis of literary sources indicates the presence of re-
searches devoted to the use of various rose hips processing products in 
baking and their effect on technological processes and the quality of fin-
ished products. At the same time, the available data are not sufficiently 
systematized, and the issue of the effect of whole rose hips powder on 
the structural and mechanical properties of dough and bread remains 
insufficiently covered.

In view of this, researches aimed at determining the influence of 
powder obtained from whole rose hips on the formation of the structure 
of dough and bread from wheat flour are relevant.

The object of research was dough and bread from wheat flour with 
the addition of rosehip powder.

The aim of research is to assess the influence of rosehip powder 
on the structural and mechanical properties of dough and bread from 

wheat flour, which will further allow to substantiate effective tech-
nological solutions in the development of bread technology using it.

To achieve the aim, the following objectives were formulated:
1) to determine the influence of rosehip powder on the structural 

and mechanical characteristics of dough;
2) to determine the influence of rosehip powder on the structural 

and mechanical properties of bread.

2. Materials and Methods

2.1. Characteristics of the raw materials used in the researches
The first-grade wheat flour (SE Novopokrovsky Bakery Plant, 

Ukraine), whole rosehip powder (Company "Mu Eco", Ukraine), 
pressed baker’s yeast (TM Lviv Yeast, Ukraine), table salt (TM Sarkara, 
Ukraine) were used.

The appearance of rosehip powder is shown in Fig. 1.

 
Fig. 1. Appearance of rosehip powder

The content of nutrients, dietary fiber (non-starch polysaccharides 
and lignin) and vitamin C in rosehip powder is given in Table 1.

Table 1

Chemical composition of rosehip powder

Substance Mass fraction of a substance

Proteins, g 4.1

Fats, g 3.5

Carbohydrates, g 59.3

including mono- and disaccharides 14.8

starch 0.3

non-starch polysaccharides 44.2

Lignin, g 16.0

Vitamin C, mg/100 g 280.0

2.2. Methods of studying the structural and mechanical proper-
ties of dough

To study the structural and mechanical properties of dough, the 
following were used:

– model systems made from first-grade wheat flour (control sample);
– samples with partial replacement of flour with rosehip powder in 

the amount of 2, 4, 6 and 8% of the flour mass.
The structural and mechanical properties of dough were de-

termined using a farinograph (Brabender, Germany) according to  
DSTU 4111.1-2002 and an alveograph (Chopin, France) according  
to DSTU 4111.4-2002.

2.3. Preparation of bread test samples
Bread samples were prepared in a single-phase method. The dough 

was kneaded in a KitchenAid (USA) dough mixer until a homoge-
neous consistency was obtained. The recipe of the control sample 
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included first grade wheat flour (100%), pressed baking yeast (3%), table  
salt (1.5%) and water. In the experimental samples, 2, 4, 6 and 8% of 
wheat flour was replaced with rosehip powder.

The kneaded dough was subjected to ripening for 180 min at a tem-
perature of 30 ± 2°C. The fermented dough was divided into pieces, 
shaped and proofed in a proofing cabinet for 40 min at a temperature 
of 35 ± 2°C and a relative humidity of 80 ± 5%. Baking of dough blanks 
was carried out in a UNOX (Italy) convection oven at a temperature of 
210 ± 10ºC with humidification of the baking chamber. The duration 
of bread baking was 25 ± 2 min.

2.4. Methods for studying bread quality indicators
Bread quality indicators were determined after it was completely 

cooled (3 hours after baking). The specific volume of bread (cm3/100 g)  
was calculated as the ratio of the product volume to its mass. The vol-
ume of products (cm3) was determined by measuring the volume of 
grain displaced by the bread from a volume measure [22].

The textural properties of the bread crumb (hardness) were de-
termined using a TA. XTplus Texture Analyser (Stable Micro Systems, 
Great Britain) equipped with a cylindrical probe P/36R. The crumb 
hardness was determined as the maximum compression force of bread 
crumb samples, expressed in grams [23].

2.5. Statistical processing of research results
The results of three parallel measurements were statistically pro-

cessed using the Fisher-Student test at a confidence level of p = 0.95. 
The MS Excel 2016 application package (USA) was used to process 
experimental data.

3. Results and Discussion

3.1. Determination of the effect of rosehip powder on the struc-
tural and mechanical properties of dough

The results of studying the effect of rosehip powder on the struc-
tural and mechanical properties of dough according to farinogram  
data (Table 2) showed that its addition contributed to:

–	 some increase in the water absorption capacity of the dough;
–	 an extension of its formation time from 2.0 in the control to  
2.9 min at a dosage of 8%. This is probably due to the fact that rose-
hip powder contains a significant amount of cellulose, hemicellu-
loses, and pectin substances that actively bind water. As a result, the 
dough requires more moisture to achieve the required consistency.

Table 2

The effect of rosehip powder on the structural and mechanical properties 

of wheat dough according to farinogram data (n = 3; σ = 3–5%)

Indicator
Control 

sample

Samples with replacement of wheat 

flour with rosehip powder, %

2 4 6 8

Water absorption 

capacity, %
61.3 62.0 62.5 62.8 63.4

Dough development 

time, min
2.0 2.2 2.4 2.7 2.9

Stability, min 6.5 7.4 7.7 8.0 8.6

Softening degree, 

farinograph units
61 57 55 52 50

It was also found that the dough stability increased by 13.8–32.3% 
and its dilution decreased by 6.6–18.0%, respectively. This is evidence of 
the strengthening of the gluten complex due to ascorbic acid, which acts 
as a natural improver and oxidizes the sulfhydryl groups of proteins, 
contributing to the formation of disulfide bonds. There is also a me-
chanical "reinforcing" effect of rosehip fiber particles, which stabilize 

the structure. Gluten strengthening can be facilitated by the formation 
of protein-polysaccharide complexes of non-starch polysaccharides of 
rosehip powder with wheat flour proteins  [24]. It is also known that 
rosehip contains a significant amount of polyphenols  [25], and the 
formation of protein-phenol interactions is also the cause of gluten 
strengthening, as shown in [26, 27].

Thus, the results of farinographic analysis showed that the addi-
tion of rosehip powder in an amount of 2–8% instead of flour led to an 
improvement in the structural and mechanical properties of the dough.

The tendency to strengthen the dough structure with the addition 
of rosehip powder was also observed during alveographic measure-
ments (Table 3).

Table 3

The effect of rosehip powder on the structural and mechanical 

characteristics of the dough according to alveogram  

data (n = 3; σ = 3–5%)

Indicators
Control 

sample

Samples with replacement of wheat 

flour with rosehip powder, %

2 4 6 8

Dough tenacity (P), mm 80.0 85.0 90.0 95.0 100.0

Dough  

extensibility (L), mm
100.0 90.0 85.0 75.0 70.0

P/L ratio 0.80 0.92 1.05 1.27 1.43

Specific deformation 

work, W, ×10
–
⁴ J/g

190.0 200.0 210.0 220.0 230.0

Thus, the tenacity index (P) increased from 80 mm in the control to 
100 mm with the addition of 8% rosehip powder (by 25.0%). This indi-
cates an increase in the ability of wheat dough to resist deformation. In the 
presence of the experimental additive, the dough extensibility index (L) 
significantly decreased, indicating a decrease in the ability to stretch.  
A decrease in dough extensibility is characteristic of dough systems with 
increased stiffness and elasticity, in which the gluten becomes stronger. 
Along with this, an increase in the P/L ratio was observed from 0.8 in the 
control to 1.43 with the addition of 8% rosehip powder. This indicated 
that the addition of the experimental additive led to the formation of 
a stronger dough with significant resistance to stretching. The introduc-
tion of rosehip powder in experimental quantities contributed to an 
increase in the specific work of deformation (W) by 5.3–21.1%, which also 
indicated a strengthening of the structure of the dough system.

The detected effects are probably due to the action of a combina-
tion of factors considered above when discussing the results of farino-
graphic studies, namely the presence and features of the interaction of 
ascorbic acid, polyphenols and non-starch polysaccharides of rosehip 
powder with gluten proteins.

3.2. Determination of the effect of rosehip powder on the struc-
tural and mechanical properties of wheat bread

The use of rosehip powder in an amount of 2–8% of the flour mass 
significantly affected the quality indicators of bread. Its introduction 
contributes to an improvement in the volume of bread, which, judging 
by Fig. 2, increases significantly with the addition of 2–6%, and with the 
introduction of 8% the positive effect is somewhat reduced.

The structure of bread is indirectly characterized by the specific 
volume index. The results of the influence of rosehip powder on this 
index of bread are shown in Fig. 3.

The data in Fig.  3 show that the addition of rosehip powder in 
an amount of 2–6% led to an increase in the specific volume of bread 
compared to the control sample by 12.0–22.8%. On the one hand, this 
is due to the strengthening of the gluten framework, which contributed 
to the retention of a larger amount of carbon dioxide during fermenta-
tion. On the other hand, the presence of biologically active substances 
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in the powder probably causes the activation of alcoholic fermentation, 
and, consequently, the amount of accumulated CO2. Further increase 
in the dosage of rosehip powder to 8% led to a decrease in the specific 
volume of bread compared to samples containing 4–6% of the additive, 
but exceeded the value of the specific volume in the control sample. 
This is explained by the excessive content of non-gluten components, 
which disrupt the continuity of the gluten matrix and limit its ability 
to retain gas.

The positive effect of rosehip powder on the structural and me-
chanical properties of bread was established when determining its effect 
on the hardness index of its crumb (Fig. 4).
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Fig. 2. Wheat bread: a – without additive (control);  

b, c, d, e – with replacement of wheat flour with 2, 4, 6, 8% rosehip powder
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Fig. 3. Specific volume of bread: 1 – without additive (control);  

2, 3, 4, 5 – with replacement of wheat flour with 2, 4, 6, 8% rosehip powder
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Fig. 4. Bread crumb hardness: 1 – without additive (control);  

2, 3, 4, 5 – with replacement of wheat flour with 2, 4, 6, 8% rosehip powder

As can be seen from the results illustrated in Fig. 4, the change in 
bread crumb hardness with the addition of 2–8% rosehip powder has 
a nonlinear nature and is due to the complex action of physicochemical 
factors. With the addition of 2–6%, a decrease in bread crumb hardness 
by 14.1–28.2% is observed. This, as in the case of the specific volume of 
bread, is associated with the strengthening of the gluten framework, the 
improvement of the gas-holding capacity of the dough and the formation 
of more developed crumb porosity under the action of the powder compo-
nents. At the same time, the dietary fiber of rose hips helps retain moisture, 
which increases the elasticity of the crumb. Further increase in the dosage 
of the additive to 8% leads to an increase in hardness, although it remains 
lower than in the control sample. This is probably due to a significant 
amount of non-starch polysaccharides, their competition with gluten pro-
teins and starch for moisture, and the compaction of the bread structure.

3.3. Limitations and directions of research development
The obtained experimental results partially explain a previously 

insufficiently covered aspect, since they allow to establish the regulari-
ties of the influence of rosehip powder on the structural and mechanical 
properties of dough and bread made from wheat flour. However, the 
research has certain limitations due to the use of only first-grade flour, 
which complicates the transfer of the results obtained to other types 
and grades of flour. In further researches, it is advisable to optimize the 
technological parameters of bread production with rosehip powder and 
assess its nutritional and biological value.

4. Conclusions

1.	 It has been found that the introduction of rosehip powder in 
an amount of 2–8% of the flour mass contributes to the improvement 
of the structural and mechanical properties of the dough. The water 
absorption capacity increases, the stability rises by 13.8–32.3%, the soft-
ening decreases by 6.6–18.0%, and the tenacity of the dough increases 
by 25.0% and the specific work of deformation by 5.3–21.1% while 
simultaneously reducing the extensibility.

2.	 It has been found that the introduction of rosehip powder in 
an amount of 2–6% of the flour mass contributes to an increase in the 
specific volume of bread by 12.0–22.8%, a decrease in the hardness of 
its crumb by 14.1–28.2%. Further increase in the content of the additive 
leads to a decrease in the improving effect.

Conflict of interest

The authors declare that they have no conflict of interest regarding 
this research, including financial, personal, authorship or other nature, 
which could affect the research and its results presented in this article.

Financing

The research was conducted without financial support.

Data availability

The manuscript has no associated data.

Use of artificial intelligence

The authors confirm that they did not use artificial intelligence 
technologies when creating the presented paper.

Authors’ contributions

Bohdan Bilash: Conceptualization, Data curation, Formal analysis, 
Investigation, Validation, Writing – original draft, Writing – review and 



CHEMICAL ENGINEERING:
FOOD PRODUCTION TECHNOLOGY

57TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/3(88), 2026

ISSN-L 2664-9969; E-ISSN 2706-5448

editing, Resources; Olga Samokhvalova: Conceptualization, Meth-
odology, Writing – review and editing, Supervision; Svitlana Oliinyk: 
Conceptualization, Methodology, Formal analysis, Investigation, Vali-
dation, Writing – original draft, Writing – review and editing; Olena 
Bolkhovitina: Data curation, Formal analysis, Visualization, Writing –  
original draft, Writing – review and editing; Nataliia Cherevychna: 
Data curation, Formal analysis, Visualization, Writing – original draft, 
Writing – review and editing.

References

1.	 Peña, F., Valencia, S., Tereucán, G., Nahuelcura, J., Jiménez-Aspee, F., Cornejo, P.  
et al. (2023). Bioactive Compounds and Antioxidant Activity in the Fruit 
of Rosehip (Rosa canina L. and Rosa rubiginosa L.). Molecules, 28 (8), 3544. 
https://doi.org/10.3390/molecules28083544

2.	 Ahmad, N., Anwar, F., Gilani, A.-U.-H. (2016). Rose Hip (Rosa canina L.) 
Oils. Essential Oils in Food Preservation, Flavor and Safety, 667–675. https://
doi.org/10.1016/b978-0-12-416641-7.00076-6

3.	 Paunović, D., Kalušević, A., Petrović, T., Urošević, T., Djinović, D., Nedović, V.  
et al. (2018). Assessment of Chemical and Antioxidant Properties of Fresh 
and Dried Rosehip (Rosa canina L.). Notulae Botanicae Horti Agrobotanici  
Cluj-Napoca, 47 (1), 108–113. https://doi.org/10.15835/nbha47111221

4.	 Chrubasik, C., Roufogalis, B. D., Müller‐Ladner, U., Chrubasik, S. (2008).  
A systematic review on the Rosa canina effect and efficacy profiles. Phytothera-
py Research, 22 (6), 725–733. https://doi.org/10.1002/ptr.2400

5.	 Patel, S. (2012). Rose hips as complementary and alternative medicine: over-
view of the present status and prospects. Mediterranean Journal of Nutrition 
and Metabolism, 6 (2), 89–97. https://doi.org/10.1007/s12349-012-0118-7

6.	 Zhou, M., Sun, Y., Luo, L., Pan, H., Zhang, Q., Yu, C. (2023). Road to a bite of 
rosehip: A comprehensive review of bioactive compounds, biological activi-
ties, and industrial applications of fruits. Trends in Food Science & Technology, 
136, 76–91. https://doi.org/10.1016/j.tifs.2023.04.006

7.	 Mahsa, S., Mania, S., Saeed, B. (2022). Optimization of oxidative improver’s 
formulation for the wheat flours with different extraction rates. International 
Journal of Agricultural Science and Food Technology, 8 (1), 1–10. https://
doi.org/10.17352/2455-815x.000137

8.	 Drobot, V. I. (2024). Tekhnolohiia khlibopekarskoho vyrobnytstva. Kyiv: Vydav-
nytstvo Prof Knyha, 516. Available at: https://surl.li/dwijil

9.	 Vartolomei, N., Turtoi, M. (2023). Effect of Rosehip Powder Addition on 
Dough Extensographic, Amylographic and Rheofermentographic Proper-
ties and Sensory Attributes of Bread. Processes, 11 (4), 1088. https://doi.org/ 
10.3390/pr11041088

10.	 Vartolomei, N., Turtoi, M. (2021). The Influence of the Addition of Rosehip 
Powder to Wheat Flour on the Dough Farinographic Properties and Bread 
Physico-Chemical Characteristics. Applied Sciences, 11 (24), 12035. https://
doi.org/10.3390/app112412035

11.	 Boz, H., Murat Karaoğlu, M., Gürbüz Kotancilar, H., Emre Gerçekaslan, K. 
(2010). The effects of different materials as dough improvers for organic 
whole wheat bread. International Journal of Food Science & Technology, 45 (7),  
1472–1477. https://doi.org/10.1111/j.1365-2621.2010.02289.x

12.	 Ivanova, P., Chochkov, R., Zlateva, D., Stefanova, D. (2023). Total phenolic 
and flavonoid content and antioxidant activity of wheat bread enriched with 
pumpkin, chestnut and rosehip flour. Carpathian Journal of Food Science and 
Technology, 15 (2), 33–41. https://doi.org/10.34302/crpjfst/2023.15.2.4 

13.	 Chochkov, R., Zlateva, D., Ivanova, P., Stefanova, D. (2022). Effect of rosehip 
flour on the properties of wheat dough and bread. Ukrainian Food Journal,  
11 (4), 558–572. https://doi.org/10.24263/2304-974x-2022-11-4-6

14.	 Lapytska, N., Syza, O., Gorodyska, O., Savchenko, O., Rebenok, E. (2022). The 
impact of rosehip oil on quality of rye-wheat bread. Biota. Human. Technology, 
2, 106–117. https://doi.org/10.58407/bht.2.22.8

15.	 Oliinyk, S., Samokhvalova, O., Lapitskaya, N. (2019). The influence of meal 
of rose hips on the ripening and quality of rye-wheat bread. Scientific Works 
of National University of Food Technologies, 25 (6), 249–258. https://doi.org/ 
10.24263/2225-2924-2019-25-6-31

16.	 Oliinyk, S., Samokhvalova, O., Lapitska, N., Kucheruk, Z. (2020). Studying 
the influence of meats from wheat and oat germs, and rose hips, on the for-
mation of quality of ryew heat dough and bread. Eastern-European Journal of 
Enterprise Technologies, 1 (11 (103)), 59–65. https://doi.org/10.15587/1729-
4061.2020.187944

17.	 Gül, H., Șen, H. (2017). The influence of rosehip seed flour on bread quality. 
Scientific Bulletin. Biotechnologies, 21, 336–342. Available at: https://biotech-
nologyjournal.usamv.ro/pdf/2017/Art54.pdf 

18.	 Cingöz, A., Şahin, N. (2023). Determination of Rheological and Chemical 
Properties of Hemp, Rosehip Seed and Safflower Flours. Tarım Bilimleri Der-
gisi, 29 (4), 914–923. https://doi.org/10.15832/ankutbd.1178258

19.	 Sanfilippo, R., Canale, M., Fascella, G., Scarangella, M., Strano, M. C., Man-
gione, G. et al. (2025). Nutritional and technological characterization of rose-
hip seed flours as a functional ingredient in common wheat bread. European 
Food Research and Technology, 251 (6), 1033–1045. https://doi.org/10.1007/
s00217-025-04686-1

20.	 Alashbayeva, L., Kenzhekhojayev, M., Borankulova, A., Muldabekova, B., 
Yakiyayeva, M., Tursunbayeva, S. et al. (2024). Enhancing the quality of 
wholemeal bread with chia, sesame, and rosehip: mathematical modelling 
and organoleptic analysis. Potravinarstvo Slovak Journal of Food Sciences, 18, 
993–1005. https://doi.org/10.5219/2006

21.	 Pop, I.-A., Dossa, S., Stoin, D., Neagu, C., Moigradean, D., Alexa, E. et al. 
(2025). Nutritional, Rheological, and Functional Assessment in the Devel-
opment of Bread Using Chestnut and Rosehip-Fortified Wheat Flour. Foods,  
14 (19), 3343. https://doi.org/10.3390/foods14193343

22.	 Drobot, V. I. (2015). Tekhnokhimichnyi kontrol syrovyny ta khlibobulochnykh 
i makaronnykh vyrobiv. Kyiv: Kondor, 958. Available at: https://surl.li/rzgiga

23.	 Bourne, M. C. (2002). Food texture and viscosity: Concept and measurement. 
Academic Press. Available at: https://library.agnescameron.info/indus-
trial%20food%20production/Food%20Texture%20and%20Viscosity,%20
Malcolm%20Bourne.pdf

24.	 Samokhvalova, O. V., Chernikova, Yu. O., Oliinyk, S. H., Kasabova, K. R. 
(2015). The effect of microbial polysaccharides on the properties of wheat 
flour. Eastern-European Journal of Enterprise Technologies, 6 (10 (78)), 11–15. 
https://doi.org/10.15587/1729-4061.2015.56177

25.	 Nađpal, J. D., Lesjak, M. M., Šibul, F. S., Anačkov, G. T., Četojević-Simin, D. D., 
Mimica-Dukić, N. M. et al. (2016). Comparative study of biological activities 
and phytochemical composition of two rose hips and their preserves: Rosa 
canina L. and Rosa arvensis Huds. Food Chemistry, 192, 907–914. https://
doi.org/10.1016/j.foodchem.2015.07.089

26.	 Welc-Stanowska, R., Kłosok, K., Nawrocka, A. (2023). Effects of gluten-phe-
nolic acids interaction on the gluten structure and functional properties of 
gluten and phenolic acids. Journal of Cereal Science, 111, 103682. https://doi.
org/10.1016/j.jcs.2023.103682

27.	 Krekora, M., Miś, A., Nawrocka, A. (2021). Molecular interactions between 
gluten network and phenolic acids studied during overmixing process with 
application of FT-IR spectroscopy. Journal of Cereal Science, 99, 103203. 
https://doi.org/10.1016/j.jcs.2021.103203

Bohdan Bilash, PhD Student, Department of Bakery and Confectionery Tech-
nology, State Biotechnological University, Kharkiv, Ukraine, ORCID: https://
orcid.org/0009-0003-6969-862X

Olga Samokhvalova, PhD, Professor, Department of Bakery and Confectionery 
Technology, State Biotechnological University, Kharkiv, Ukraine, ORCID: https://
orcid.org/0000-0002-9303-6883

Svitlana Oliinyk, PhD, Professor, Department of Bakery and Confectionery 
Technology, State Biotechnological University, Kharkiv, Ukraine, ORCID: https://
orcid.org/0000-0003-4127-8247

*Olena Bolkhovitina, PhD, Associate Professor, Department of Bakery and Con-
fectionery Technology, State Biotechnological University, Kharkiv, Ukraine, e-mail: 
kravchenko.elen16@gmail.com, ORCID: https://orcid.org/0000-0001-8949-1755

Nataliia Cherevychna, PhD, Associate Professor, Department of Hotel, Restaurant 
Business and Kraft Technologies, Simon Kuznets Kharkiv National University of 
Economics, Kharkiv, Ukraine, ORCID: https://orcid.org/0000-0002-6660-5366

*Corresponding author


