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Introduction. The aim of the present study was to
investigate the effect of rosehip flour on some properties of
wheat dough and bread.

Materials and methods. Bread was prepared from wheat
flour with the addition of rosehip flour in the amount of 5, 10
and 15% to replace the equal amount of the wheat flour. The
used methods are standardized and generally accepted for
evaluation of bread.

Results and discussion. It was found that the addition of
different amounts of roschip flour to wheat flour affected the
intensity of gas formation, as the percentage of roschip flour
added had increased, the intensity of gas formation decreased.
When adding 5% rosehip flour, there was no significant
deterioration of gas formation. Incorporation of rosehip flour
into wheat dough resulted in a decrease in water absorption and
degree of softening and the lowest results were found in the
sample with 15% rosehip flour added. In terms of dough
development time and consistency, there were no significant
differences between the samples. Dough stability was found to
be higher in the samples containing rosehip flour, with the
highest value reported for the sample with 5% rosehip flour.
Dough and bread color characteristics decreased with increasing
the rosehip flour quantity. Darker colour of rosehip flour
enriched samples could be due to the original colour of rosehip
fibre, which is rather brown and slightly reddish. The
substitution of wheat flour with rosehip flour resulted in a
decrease in volume, specific volume, height/diameter ratio and
baking loss of the wheat bread. Some of the sensory parameters
of bread (crust color, aroma and taste) in the rosehip flour
supplemented samples were rated higher by the panelists
compared to the control sample, regardless of the amount of
rosehip flour added.

Conclusions. The rosehip flour could be successfully used as
an additive in wheat bread formulation. In the sensory
assessment bread samples with rosehip flour in terms of some
properties such as crust color, aroma and taste had higher scores
than the control sample.
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Introduction

Application of novel natural additives to improve the health value of different
traditional food products is a new trend in the food preparation (Stabnikova et al., 2021), and
among them berries being rich sources of bioactive constituents became very popular
(Paredes-Lopez et al., 2010). Roschip berries have been used, as a powder or an extract, in
various formulations in baking to enhance the bread’s nutritional value (Kaiyun, 2016).
Rosehips (Rosa spp.) are members of the genus Rosa. Approximately up to 200 species are
grown in the world, 25% of them were found in Turkey (Murathan et al., 2016). Members of
the Rosaceae family have long been used for food purposes. Rosa species have attracted the
attention due to their antioxidant, antimicrobial and other properties (Bhave et al., 2017).

Rosehip fruits from the family of Rosaceae are an important source of proteins,
carbohydrates, energy, sugars, particularly the reducing sugars, ascorbic acid, antioxidants,
carotenoid pigments, minerals, organic and fatty acids (Béhm et al., 2003; Demir et al., 2001;
Ercisli, 2007; Murathan et al., 2016). Rosehip fruits are used for avitaminosis and in other
cases, related to the decrease of immunological defence and vital tonicity of the organism.
They contain vitamin C, which accumulates in large quantities at the beginning of fruit
ripening. It is well known that vitamin C is used in baking as an oxidant improver to
strengthen gluten and improve the structural and mechanical properties of the dough (Amiri
et al., 2017). In addition to vitamin C, they also contain vitamins B, K, P, and pectin
substances. Seeds contain oils rich in vitamin E (Murathan et al., 2016; Oliinyk et al., 2020;
Olsson et al., 2005). Rosehips are important as food raw materials, containing a lot of fiber
and other useful substances including relatively big amount (0.7-9.6 mg%) of B-carotene
(Tertychnaya et al., 2020).

According to Giil et al. (2011), high fiber breads can be produced by incorporating
roschip seeds. Consumption may be increased by giving comprehensive information about
the health benefits of these fiber enriched breads. Cvetkovi¢ et al. (2009) also reported for
effect of rosehip on dietary fiber content of bread. According to data, rosehip increased
dietary fiber content in the supplemented bread for about 100%.

Boz et al. (2010) pointed out that rosehip in combination with other ingredients can be
used as an improver to wheat dough. The combination of 0.5% Cephalaria and 2.5% rosehip
significantly decreased the adhesion and stringiness of dough. Data showed that dough
rheological characteristics of organic whole wheat flour could be improved with the addition
of different materials such as malt flour, Cephalaria, rosehip and vital gluten.

Vartolomei et al. (2021) concluded that dough development time, dough stability, and
softening degree vary significant, showing a combined influence of vitamin C provided by
the rosehip powder, and the high fiber content. Moreover, the rosehip powder addition
positively influenced the farinograph quality number.

Regarding the quality of bread, the samples prepared from wheat flour with the rosehip
powder addition showed a significant increase in height, volume, specific volume, moisture,
acidity, and porosity, as well as a slight decrease in elasticity as compared to the control bread
(Vartolomei et al., 2021). Some authors indicated that, to ensure high bread quality, it is
advisable to use the rosehip flour in an amount not more than 4% of the total mass of flour
(Oliinyk et al., 2020). On the other hand, Sen (2013) concluded that the sensory profile of
breads produced with 5% rosehip seed flour have been most liked after the control sample of
bread.

Apart from being used as flour, rosehips can also be used in bread making as extracts.
Rosehip extract was added when kneading the dough at doses of 5%, 10% and 15% (of flour
weight), while the control sample of bread was without extract. When the additive was in the
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amount of 10%, the specific volume of bread was higher than in the control sample.
According to sensory evaluation, the sample with 10% rosehip extract received the highest
score (Pozdnyakova et al., 2019). Blinova et al. (2016) reported that the use of extract of
rosehips (in an amount of 1.00% and 1.25%) in the production of bread from wheat flour
improved its volume and crumb porosity.

The aim of research was to study the impact of rosehip flour added in amounts of 5, 10
and 15% to replace the equal amounts of the wheat flour on properties of wheat dough and
bread.

Materials and methods
Materials

For the preparation of bread samples, the following materials were used:

— commercial wheat flour (type 500) (average chemical composition: fat 0.9g/100 g of
which saturated 0.3 g; carbohydrates 70.3 g/100 g, of which sugars 3.4 g, fiber 4.0 g/100
g; protein 10.8 g/100 g);

— rosehip flour (average chemical composition: fat 0 g/100 g of which saturated 0 g;
carbohydrates 38 g/100 g, of which sugars 3 g, fiber 24 g/100 g; protein 2 g/ 100 g);

— water — according to ISO 6107-1:2004;

— commercial yeast — supplied by Lesaffre Ltd. (Sofia, Bulgaria);

— salt—according to Codex Standard for Food Grade Salt CX STAN 150-1985.

Methods
Preparation of wheat dough and bread samples

Bread was obtained from type 500 wheat flour by a two-phase method. First, the yeast,
part of the flour and water were mixed in a ratio of 1:1 in a dough kneading machine
(Labomix 1000, Hungary). The control sample was made of wheat flour only, whereas the
other samples of bread studied were prepared by adding rosehip flour to replace 5%, 10% or
15% of the wheat flour. The dough thus prepared rose for 60 min at 33°C and was then
kneaded until obtaining a homogeneous texture by adding the remaining flour and water
according to the recipe, plus salt (1.33 kg/ 100 kg of flour). The bread dough was divided
into parts with a specified weight (440 g) and shaped, then left to rest for 60 minutes at 35°C
for final fermentation (Tecnopast CRN 45—12, Novacel ROVIMPEX Novaledo, Italy). Then,
the pieces of dough were baked in an electrical oven (Salva E-25, Spain) pre-heated to 220 —
230°C. Baking time was 24 min. After baking, the bread was left to cool down for 3 hours at
room temperature.

The formulations of the studied samples of bread are presented in Table 1.

Gas formation properties of wheat flour

The gas-formation properties of wheat flour were determined by micro gas-meter,
quantifying the gas formed in equal time intervals (15 min). The dough recipe was: flour, 5.0
g; yeast, 0.4 g; water, 3.0 ml. The dough sample fermented at 30°C for 150 min (Karadzhov
et al., 1982).
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Table 1
The formulations of bread samples (% on the flour basis)

Bread samples

Ingredients Control sample with rosehip flour (%)
(100% wheat flour) 5 10 15
Wheat flour, g 450 4217.5 405.0 382.5
Rosehip flour, g — 22.5 45.0 67.5
Water, ml 248 248 248 248
Yeast, g 9.00 9.00 9.00 9.00
Salt, g 6.00 6.00 6.00 6.00

Color characteristics of the wheat dough

Color was evaluated in the crumb using a colorimeter ,, MOMCOLOR — D”. Color was
measured on five different points on each sample, taking them in the central and outward
parts of the loaf, avoiding its edges (Wricht, 1985). The following parameters were defined:
Lightness (L); Color of saturation (D); Color tone (C).

Rheological properties of the wheat dough

The following dough characteristics were determined by a farinograph (Brabender
GmbH&Co. KG, Duisburg, Germany): water absorption,%, development time, min, stability,
min, degree of softening, farinograph units (FU), and consistency (FU), with AACC Method
54-21.02 (AACC, 2010).

Bread quality

Physical properties. Bread loaf volume was determined after baking and cooling the
breads for 3 h at room temperature (2042 °C) by a rapeseed displacement method (AACC,
2010). The specific volume was calculated by the ratio between volume, cm®, and mass, g,
of each sample. Bread height and diameter were measured by a calliper, and the shape
stability (height/diameter) was calculated (Novotni et al., 2012). Bake loss,%, was
determined weighing each loaf before and after baking (Kim et al., 2015).

Sensory analysis. Sensory analysis of the tested bread samples was performed by a
panel consisting of 25 panelists (52% women and 48% men), who were familiar with sensory
analysis of foods but not specifically trained in the evaluation of bread. The panelists were
chosen using the following criteria: ages between 20 and 60, non-smokers, without reported
cases of food allergies, bread consumers. The tests were performed in a laboratory with good
ventilation and sufficient natural lighting. Each sample was labelled with a three-digit
random code. The analysis was carried out according to ISO 6658:2017 (Sensory Analysis—
Methodology—General Guidance). The panelists were asked to score seven parameters,
namely appearance, crust color, crumb color, porosity, aroma, chewability and taste. The
intensity of each attribute was presented on a 9-point scale (9, extremely good; 1, extremely
bad).
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Data analysis

All the tests were conducted with three replications. Data were analysed by one-way
analysis of variance (ANOVA) using Statgraphics Centurion statistical program (version
XVI, 2009) (Stat Point Technologies, Ins., Warrenton, VA, USA). To compare the means,
Fisher’s least significant difference test was used for paired comparison with a significance
level a.=0.05.

Results and discussion
Effect of rosehip flour substitution on gas formation properties of wheat flour
The results regarding the intensity of gas formation of wheat flour (WF), rosehip flour

and the samples in which part of the wheat flour (5%, 10% or 15%) was replaced by rosehip
flour are presented in Figure 1. The values were measured using a micro gasometer.
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Figure 1. Intensity of gas formation of wheat flour (WF), rosehip flour (RF) and mixtures of
wheat and rosehip flour

The amount of gas formed varied significantly depending on the raw materials. In the
sample containing 100% wheat flour, the maximum amount of gas, 12.4 cm?, was formed
approximately 25-30 minutes after kneading. In the case of 100% rosehip flour, gas formation
was more extensive, with a maximum reported amount of 13.9 ¢cm®, but this peak was reached
after a longer period of time about 70 minutes after kneading. In both cases, however, gas
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formation followed a common trend - an increase in the amount, reaching a peak (although
after a different time) and a sharp decrease in the intensity of gas formation.

As can be seen from the figure, different percentages of rosehip flour added (5%, 10%
or 15%) resulted in lower gas formation intensity and smaller volumes of gas evolved were
observed. The following dependence was established — the higher the amount of rosehip flour
added, the lower the intensity of gas formation. In addition, all three samples had similar
course of gas formation — a rise in the amount of gas formed after kneading, reaching a peak,
an insignificant decrease, followed by a second peak, in which the maximum amount of gas
formed was reached, followed by a decline.

At the beginning — up to the 40™ minute after kneading, wheat flour had more intense
gas formation than the mixtures containing rosehip flour. After that, there was a significant
decline for the wheat flour, while the mixtures containing rosehip flour showed higher gas
formation until the end of the measurement (150 minutes after kneading). According to
Oliinyk et al. (2020), this might be associated with the strengthening of gluten of wheat flour
due to the action of ascorbic acid. It is known that ascorbic acid, turning into dehydroascorbic
acid in the dough, oxidizes the SH-groups of gluten proteins, proteolytic enzymes and
proteolysis activators, thereby reducing the proteolysis intensity in the dough.

Total amount of the formed gas in wheat flour, rosehip flour and the samples where a
part of the wheat flour (5%, 10% or 15%) was replaced by roschip flour are presented in
Figure 2.
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Figure 2. Total formed gas of wheat flour (WF), rosehip flour (RF) and mixtures of wheat and
rosehip flour
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It was found that rosehip flour formed the largest amount of gas of all the samples
examined, 85 cm’. For the wheat flour and mixtures with rosehip flour added, the curves are
comparable with insignificant differences in the amount of gas released. However, the
amount of gas decreased when the proportion of rosehip flour was increased. For the sample
containing 5% rosehip flour, the total gas formed was 64 cm?®, for the sample with 10%
rosehip flour, the result was 61 cm’. When replacing 15% of the wheat flour with rosehip
flour, a total of 51 cm® formed gas was found, which 20% was less than the sample with 5%
roschip flour. The figure clearly shows that when different types of flour were mixed in
different ratios, gas formation differs. A study pointed out that the addition of rosehip powder
in doses of 1-7% on the basis of wheat flour increased the amount of carbon dioxide, probably
due to the high content of mono- and disaccharides. According to Lapytska (2020), this is
due to the fact that adding rosehip flour to the dough enhances alcoholic fermentation,
because of the stimulating effect of biologically active substances in the rosehip flour on the
activity of the yeast. On the other hand, the introduction of rosehip flour at more than 5% on
the basis of flour resulted into a loss of carbon dioxide due to the limited elasticity of the
gluten framework (Kobilova et al., 2021).

Effect of rosehip flour addition on farinograph characteristics of wheat dough

Results concerning the effect of rosehip flour on the farinograph properties of dough
are presented in Table 2.

Table 2
Effect of rosehip flour on the farinograph properties of dough
Wate? Consistence Dough Stability Degree'r of
Samples absorption (UB) development (min) softening
(%) time (min) (UB)

Control sample . R X . -
(100% WF) 62.4+0.14 500+0.0 1.5+0.0 7£1.0 170£3.61

Rosehip flour, 5% 61.2+0.22* | 500+0.0° 1.5+0.0* 13+£2.0° | 1104+4.36°
Rosehip flour, 10% 61.0+0.44° | 520+0.1° 1.5+0.0* 9+2.0* 60+3.05¢
Rosehip flour, 15% 60.8+0.32° | 500+0.0° 1.5+0.0° 8+£2.0* 50+3.46¢

#d: Means in a column without a common letter differ significantly (p < 0.05).

Different authors (Amyjid et al., 2013; Berton et al., 2002) reported that the hydration of
the flour during kneading is of crucial importance for the dough properties and the quality of
the bread. By increasing the amount (5%, 10% and 15%) of rosehip flour added, the
farinograph properties of the wheat dough changed. A decrease in water absorption was
established, and in the samples with 10% and 15% rosehip flour, the differences compared
to the control sample were statistically significant. Giil and Sen (2017a) pointed out that by
replacing gluten containing wheat flour with different ratios of rosehip flour, the interaction
between water and fiber in the dough was restricted. In terms of dough development time and
consistency, there were no differences between the tested samples, regardless of their
composition. Vartolomei et al. (2021) found a slight variation in the dough development time
when rosehip flour was added (in an amount from 0.5% to 2.5%), but the differences were
not statistically significant. Other authors also reported variations in dough development time
(Sudha et al., 2007). Smaller softening degree was reported for the fortified samples. Other
authors, studying the same problem, concluded that fiber in rosehip flour fortified dough
competed for water and delayed gluten development during mixing. Thus, a significant
decrease at softening degrees of rosehip flour containing dough was observed.
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According to Fu et al. (2008), dough stability time provides some indications regarding
the tolerance of flour to mixing and kneading. Dough stability was found to be higher in the
samples with the addition of rosehip flour, with the highest value reported for the sample
with 5% rosehip flour. Other authors (Kohajdova et al., 2011; Nassar et al., 2008) also found
an increase in dough stability time in samples fortified with fiber-rich additives explaining it
through a higher interaction of fibres, water, and proteins in flour. Boz et al. (2010) reported
that the use of rosehip with other ingredients in wheat dough could improve the dough
rheological characteristics of whole wheat flour.

Effect of rosehip flour addition on color of wheat dough and bread

Color characteristics of the control sample of dough and the three formulations with
rosehip flour added are presented in Table 3.

From the data presented in Table 3, it is clear that the addition of rosehip flour had a
significant effect on the colour characteristics of the dough. The values of all three measured
parameters (L, C and D) decreased with increasing the degree of replacement of wheat flour
with rosehip flour. Dough brightness (L) had the highest value in the control sample. The
addition of 5% rosehip flour resulted in a 15.7% decrease in the value, while at 15% the
measured value was 31% lower than that of the wheat flour control sample. Darker colour of
rosehip flour enriched samples could be due to the original colour of rosehip fibre, as pointed
out by Giil and Sen (2017b), which is rather brown and slightly reddish. Dough colour tone
(C) and dough saturation number (D) also differed most significantly from those of the
control sample when the degree of replacement with rosehip flour was the highest, 15%.

Color characteristics of the control sample of bread and the three bread samples with
rosehip flour added are presented in Table 4.

Table 3
Effect of rosehip flour on color characteristics of wheat dough
Samoles Dough Dough color Dough saturation
P brightness (L) tone (C) number (D)
0
Control S;‘}g;le (100% | 112540 78% | -2.00020.06° 174.8£1.00°
Rosehip flour, 5% 94.8+0.35° - 2.050+0.02° 150.241.12°
Rosehip flour, 10% 83.2+0.79° - 2.057+0.00° 138.5+1.39¢
Rosehip flour, 15% 77.4+1.04¢ - 2.060+0.01¢ 121.9+0.87¢
#d: Means in a column without a common letter differ significantly (p < 0.05).
Table 4
Effect of rosehip flour on color characteristics of wheat bread
Samoles Bread Bread Color | Bread Saturation
P Brightness (L) tone (C) number (D)
0
Control S;‘}g;le (100% | 13621010 | -1.880£0.03 |  158.3:0.66°
Rosehip flour, 5% 94.4+1.82° - 2.050+0.04° 148.6+0.20°
Rosehip flour, 10% 81.3+0.56° - 2.059+0.00° 128.5+1.13°¢
Rosehip flour, 15% 77.0+1.73¢ - 2.062+0.00c 115.3+0.72¢

#d: Means in a column without a common letter differ significantly (p < 0.05).
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Different authors were studied the change in the colour of bread when additives had
been included in the recipe. Erkan et al. (2006) concluded that instrumental measurement of
baked products’ colour was an inevitable quality check that could be used in determining the
effects of ingredient or product formulation, process parameters and storage conditions on
baked products. According to Callejo (2011), crumb color is highly related with ingredients
(recipe). The use of flours, other than wheat, contributed to changes in the crumb color.
Incorporation of roschip flour decreased the brightness (L), colour tone (C) and bread
saturation number (D) values which was most pronounced when 15% rosehip flour were
included in the bread recipe. Increasing roschip flour content led to the decrease in
yellowness and resulted in the higher redness of bread crumb. This is due to the color of
roschip, which contain anthocyanins-compounds (Drozdz et al., 2014). A similar trend was
found by Giil and Sen (2017b), who investigated the color characteristics of bread replacing
5%, 7.5% and 10% of wheat flour with rosehip flour. The results published by Boz et al.
(2013), who studied the improvement of the quality of bread using different plant materials,
are similar. They pointed out that the addition of rosehip flour decreased crumb L colour
value. Therefore, crumb L colour value was lower in all samples containing rosehip.
However, as mentioned by Gomez et al. (2003), the bread crumb colour is usually similar to
the colour of the ingredients because during the baking the crumb does not reach as high
temperatures as the crust.

Effect of rosehip flour substitution on physical properties of wheat bread

The results regarding the influence of added rosehip flour on the volume of bread are
presented in Figure 3.

4.5
40 +— ]
3.5 +—
3.0 +—
25 1+ —
2.0 1+ —
1.5 +— —
1.0 +— —
0.5 +—f —

0.0 ‘
Control 5% 10% 15%
sample

Specific volume, cm3/g

Quantity of rosehip flour,%
Figure 3. Effect of rosehip flour on the specific volume of wheat bread

Replacing part of the wheat flour with rosehip flour led to a change in the bread volume.
The dependence between the amount of the additive and the change in the volume was
pronounced. The highest volume was measured in the control sample (100% WF) —
1225 cm?®. The inclusion of 5% rosehip flour in the bread recipe caused a reduction in the
volume by 13.5%. When 10% of the wheat flour were replaced by rosehip flour, the volume
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of the bread was 858.5 cm?, which was 30% less than the control sample and 19% less than
the sample with 5% rosehip flour. The most significant change in the bread volume was found
with the inclusion of 15% rosehip flour — a reduction of 32% compared to the bread made
from wheat flour only.

The specific volume varies from 4.09 cm’/g (in the control sample of bread) to
2.67 cm?/g (in the bread sample with 15% rosehip flour added). The control sample had the
highest specific volume, and the more rosehip flour was included in the bread recipe, the
denser it was. It was found that a high fibre content in rosehip flour dilutes gluten proteins
during dough kneading, leading to a soft and inelastic dough. Thus, bread has a significantly
smaller specific volume (Van Hung et al., 2007).

H/D index and baking loss of the tested samples of bread are presented in Table 5.

Table 5
Effect of rosehip flour on H/D index and baking loss of wheat bread
Samples Height/Diameter | Bake loss,%
Control sample (100% WF) 0.60+0.01 11.04+0.08
Rosehip flour, 5% 0.55+0.01 10.60+0.03
Rosehip flour, 10% 0.56+0.02 9.89+0.08
Rosehip flour, 15% 0.57+0.01 9.44+0.04

The height/diameter ratio differed between the control and rosehip flour -supplemented
samples. It is well known that bread volume correlates with the moisture of the dough. Thus,
Gallagher et al. (2003) stated that higher moisture positively influences bread volume. A
higher water absorption was already found for the control sample.

The average technological losses, on the other hand, changed slightly in a decreasing
manner along with the increased percentage of rosehip flour. The values ranged from 11.04%
for the control to 9.44% for the sample containing 15% rosehip flour. It can be assumed that
roschip flour retains water more firmly and the evaporation of water during the technological
process was lower for the enriched samples.

Effect of rosehip flour substitution on sensory characteristics of wheat bread

The results obtained in the sensory analysis of wheat bread and breads enriched with
roschip flour (in the amount of 5, 10 and 15%) are presented in Figure 4.

The bread appearance is, for most consumers, one of the main criteria for evaluating the
bread quality and is of great importance as a decision-making element of purchasing. In the
present study, the bread samples with addition of rosehip flour differed in appearance from
the control mainly by their lower height and volume. Moreover, there was a relationship
between sensory and instrumental measured parameters. The scores, given by the panelists
to the appearance of the control and rosehip flour substituted breads were in correlation with
the values found for the instrumental measurements of the volume (Fig. 3), with decreasing
values as the proportion of rosehip flour increased in the formulation. Similar results were
also established by Giil and Sen (2017b). Van Hung et al. (2007) stated that the addition of
fiber dilutes the proteins and prevents the formation of the optimal gluten network, explaining
the decrease in bread volume when fiber-rich raw materials are added, such as rosehip flour.
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Figure 4. Effect of rosehip flour on sensory characteristics of bread.

Often, the color of bread is the first sensory characteristic perceived by the consumer,
and color tends to influence consumer attitudes toward the product. The enriched bread
samples had a more pronounced and more intense brown color of the crust, which increased
as the amount of rosehip flour increased. The crust of the samples was thin, smooth and soft.

As the percentage of rosehip flour increased, the color of the bread crumb become
darker and the whiteness decreased. This might be due to the high ash and anthocyanin
content of roschip flour. This accounted for the lower scores given by the panelists to the
bread samples containing rosehip flour. There was a difference of almost 3 grades in the
scores for the wheat bread and the bread with 15% rosehip flour added.

The control sample had smaller and evenly distributed pores and a higher porosity
which was the reason for the higher scores given by the panelists. The porosity decreased
with increasing the quantity of rosehip flour in the formulation. By comparing the samples
containing rosehip flour with the control, it could be noted that rosehip flour had a positive
influence on bread aroma which was most pronounced for the sample with 15% rosehip flour
added. More than 30 aroma compounds were detected in the rosehip including terpenes,
alcohols, esters, and aldehydes (Pashazadeh et al., 2021) which determined the stronger and
much more pleasant aroma of the samples containing rosehip flour.

As pointed by Boz et al. (2013), chewiness is related to the effort needed to chew a solid
sample, such as bread, to a steady state of swallowing. The crumb chewiness depends on the
crumb firmness, cohesiveness and springiness. The highest chewiness value was determined
for control sample (8.6), while a decreasing trend in the ratings of rosehip flour enriched
samples was found. The scores range from 8.2 for the bread with 5% rosehip flour to 7.6 for
the sample with 15% rosehip flour added.
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The taste of the control sample was rated the lowest. The results showed that a higher
amount of rosehip flour contributed to a much more pleasant taste and an increase in the
scores given by the panelists. Rosehip flour contains a lot of substances with a pronounced
taste (organic acids, phenolic compounds, and sugars) that determine its influence on the taste
of wheat bread.

Other authors also studied the influence of rosehip flour on the sensory properties of
bread and found that rosehip flour had a positive influence especially when used in low
concentrations (up to 2%) (Ghendov-Mosanu et al., 2020). Kobilova et al. (2021) and Olsson
et al. (2005) found that the addition of rosehip flour to the formulation favourably affected
all sensory indicators of the finished products, especially taste, aroma and porosity.

Conclusions

1. The replacement of 5%, 10% or 15% of wheat flour with rosehip flour affected the
intensity of gas formation: as the percentage of rosehip flour added increased, the
intensity of gas formation decreased.

2. Incorporation of rosehip flour into wheat dough resulted in a decrease in water
absorption and degree of softening. In terms of dough development time and
consistency, there were no differences between the samples. Dough stability was found
to be higher in the samples containing rosehip flour with the highest value reported for
the sample with 5% rosehip flour added.

3. Dough and bread color characteristics (L, C and D) decreased with increasing the degree
of replacement of wheat flour with rosehip flour in the range of 5 — 15%.

4. Tt was found that the substitution of wheat flour with rosehip flour at the amount of 5%,
10% or 15% resulted in a decrease in volume, specific volume, height/diameter ratio,
and baking loss of the wheat bread.

5. Some of the sensory parameters of wheat bread, such as crust color, aroma and taste, in
the bread with rosehip flour were rated higher by the panelists compared to the control
sample, regardless of the amount of rosehip flour added.
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