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Abstract
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of Added Colored Wheat Bran on Bread Quuality: Acta Universitatis Agriculturae et Silviculturae Mendelianae
Brunensis, 65(1): 0099-0104.

The impact of colored wheat bran addition on bread quality was tested on wheat varieties with
purple pericarp (Konini, Rosso and Karkulka) and on a variety containing blue aleurone (Skorpion).
The effect of 10 %, 15 % and 20 % bran addition on sensory evaluation, bread color and texture was
compared to the characteristics of bread prepared from wheat variety Mulan. The addition of 10 %
bran significantly increased the sensory evaluation scores of bread. Crumb characteristics were
improved mainly by the addition of 10 % bran. Moreover, top-quality bread contained bran separated

from wheat variety Konini.
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INTRODUCTION
Effort to increase the nutritional value of
commercial bakery products is considered

a worldwide trend. Tmportant role is played by
the antioxidant content which is able to eliminate
free radicals (Vaculova et al., 2010, Pasqualone et al.,
2015). Unusually-colored wheat kernels may be
a possible source of these beneficial substances.
These substances are provided by the varieties with
the purple pericarp and blue aleurone (Bagheri,
Seyedein, 2011; Vaculova et al., 2010).

The purple grain pericarp contains mainly
3-glucoside of cyanidin and peonidin-3-glucoside
anthocyanins (Knievel et al., 2009). Aleurone layer
of kernel with blue grain contents 3-the glucoside of
delphinidin; that covers about the 41 % of the total
amount of anthocyanins, and the 3-rutinoside of
delphinidin (Abdel-Aal, Hucl 2003, Hosseinian et al.,
2008; Knievel et al., 2009). Generally, the blue wheat
grains tend to have higher anthocyanin contents,
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compared with the wheat with purple pericarp
(Martinek et al., 2012).

Due to the antioxidant activity of the anthocyanins
and carotenoids on the caryopsis of the wheat;
the wheat could be useful for use in food production
(Trojan et al., 2010). The high content of anthocyanin
reduce the risk of oxidative damage, increases
the ability to bind heavy metals; and moreover, may
prevent cardiovascular diseases, cancer, rheumatoid
arthritis, neurodegenerative diseases and diabetes
mellitus type 2 (Lutsey et al. 2007; Fang et al. 2002).
It is also anticipated in synergistic effect with
the vitamin C and some flavonoids (Hosseinian et al.,
2008).

Inclusion of food with color wheat with a higher
content of antioxidants, thus could be a long-time
benefactor to human health (Knievel et al., 2009).
Also the use of these colored wheats would expand
the range of bakery products (Kucerovd et al,
2014). The presence of anthocyanin of the colored
grains originates in the casing layers of grain, but
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not in the flour (Kala¢, 2003). The wheat with
purple pericarp or blue aleurone is mainly used
in wholemeal flours or by adding the bran during
the processing (Kala¢, 2003; Vyhnanek et al., 2015).

The use of wholemeal flour changes the taste when
using traditional recipes (Vyhnanek et al., 2015).
Flour obtained from purple wheat grains has been
compared to standard white flour, and at a glance is
impossible to observe a noticeable discoloration is
impossible to noticed by naked eye due to the color
agents remaining in the grinding of the bran. In
the case of the wholemeal flours, this is an evident
phenomena, aswell asalong the blend of dark purple
flours on the crumb of the bread. On the other
hand, the situation is different in blue wheat, where
anthocyanins are found in the aleurone layer
and only partially in the endosperm, resulting in
white flour with blue-gray color (Hruskova et dl.,
2012). The application of purple pericarp and
blue aleurone wheat in the production of bakery
products has been tested in several experiments
carried out by this department.

MATERIALAND METHODS

The study was performed on colored wheat
varieties Konini, Rosso and Karkulka with purple
pericarp; and Skorpion with blue aleurone.
The variety Mulan was used as control sample.

Bread preparation

Flour, semolina and bran were separate during
milling process performed on laboratory mill
Chopin CD1. Flour was blended with 10 %, 15%
and 20 % of bran obtained from the same variety.
The formulas are presented in Tab. 1. To prepare
500 g of the dough 7.5 g of salt, 5 g of sugar, 5 g of oil,
25 g of fresh yeast and 300 ml of water was used.

The dough was prepared by mixing all raw
materials at once. The dough was kneaded in
a dough kneader Zelmer Profi for about one minute.
Tt was proofed at 32 + 1 °C and humidity of 80 + 5 %
for 20 minutes. After the removal from the proofer,
the dough was rested for 10 minutes and afterwards
weighted. Then it was shaped into desired pieces
weighing 80 g and allowed to rise again at 32 + 1 °C
and humidity of 80 + 5 %, for 25 minutes. The pieces
were sprinkled with water before being loaded
into the oven and baked at 230 °C to 240 °C in
a laboratory oven with a proofer (Poland). At

LI: The formula used in bread making

the beginning of the baking, the oven was steamed
with 50 ml of water. The baking time was 20 minutes.

Sensory analysis of the bread

Unstructured verbal scales with 100 mm of
length where the distance between points equals
one centimeter were used. The sensory evaluation
was carried out in a specialized laboratory under
standard conditions (CSN ISO 8586-1, CSN ISO
8589). Simultaneously, determination of the color
and texture of the samples was carried out.

Determination of the color

To determine the color of each sample the Konica
Minolta Spectrophotometer CM-3500d (KONICA,
Japan) was used. The following preferences
were chosen: reflectance, geometry d/8 (the
instrument measures the reflected light at an angle
of 8°), SCE (specular component excluded - with
the elimination of gloss), D 65 (illumination
mode - 6,500 Kelvin), and aperture 30 mm. Lighness
L*, ranging from O (black) to 100 (white), and color
coordinates +a* to -a* (the axis running from red
to green) and +b* to -b* when (axis from yellow to
blue) were used to characterize the sample (Testiak,
1999).

Texture analysis

Penetration test was performed on universal
instruments — Tira Test (Type 27025). The chosen
criteria for test were: flat end (extension type),
3mm (diameter probe), 200N (sensor force),
vi =50 mm-min' (speed test), 10 mm (distance).
The force required to push the probe to the desired
depth of crumb was recorded. The texture
measurement took place one hour after the samples
were done baking.

Statistical analysis

The evaluation of the results was performed
using MS Excel and the statistical evaluation
was performed using the statistical program
STATISTICA Version 12 - ANOVA (Analysis of
variance with interactions, tested at the significant
level of P < 0.05).

Var. Variety 10 % 15% 20 %
Flour (g) Bran (g) Flour (g) Bran (g) Flour (g) Bran (g)
1 Mulan 450 50 425 75 400 100
2 Skorpion 450 50 425 75 400 100
3 Konini 450 50 425 75 400 100
4 Rosso 450 50 425 75 400 100
5 Karkulka 450 50 425 75 400 100
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RESULTS AND DISCUSSION

Sensory analysis

Most properties of the bakery and food products
can only be assessed with the use of sensory
techniques. Nowadays, the use of instrumental
methods still is limited. The crispness, consistency
during chewing and acceptability are just some of
the complexly-assessable characteristics. These
characteristics are essential for proper development
of a new recipe (Kamel, Stauffer, 1993). Sensory
quality of the food is included, together with
the price, among the main parameters the consumer
is taking into account when buying a product
(Pokorny, 1993).

The usage of colored wheat for the production of
functional foods, such as bakery products, has their
own specific properties. The pigments are located
in the caryopsis, requiring them to be added into
the dough, but this may lead to a negative impact on
some properties of the baking products (Liu, 2007).
The addition of the bran into the dough impacts its
behavior, because it retains more water. Likewise,
the bread crumb is then less elastic and flexible
(Bagdi et al., 2015). Thanks to the water absorption
ability of the bran, the bakery products are able to
keep more water. The sugars present in the fiber
play an important role in bakery products (Ku¢erova
et al, 2014). The different additions of bran in
the dough were significantly reflected in the sensory
evaluation of the products (Tab. II).

Bread quality was generally improved by 10 %
addition of bran. Likewise, the best result was
achieved with the sample 3, in which the Konini
variety was used. Furthermore, sensory quality of
breads prepared from colored wheat was higher

IL: Theresults of the sensory evaluation of bread with added color bran*

than bread from the control sample. The use
of a higher proportion of bran in the dough
(15-20 %) deteriorated the sensory acceptability of
the products. With the exception of varieties Konini
then drop the sensory quality was at the color of
wheat higher than in the control variant. Crumb
elasticity, color, easy bite and mouth feel after
a brief chewing, were evaluated as the best in bread
prepared from flour with added bran separated from
Konini variety. All breads prepared from color wheat
and its bran have been acceptable for the panelists
and, moreover, were rated by higher scores than
bread prepared from the Mulan variety. The use of
colored wheat in the bakery industry therefore has
a considerable potential, not only on terms of health,
butalso through the sensory analysis. Similar results
were obtained by Kuéerovi et al. (2014), comparing
bakery products with 5%, 10%, 15 % and 20 % of
added Skorpion and Rosso bran. Results of their
sensory analysis showed that better rated products
were achieved with Skorpion variety. Moreover,
the data indicated that Skorpion variety with blue
aleurone reached the highest score when 10 and
15 % of bran were added. Thus Skorpion seems to
be more suitable for usage in bakery products than
the variety Rosso with a purple pericarp. These
conclusions, however, cannot be confirmed, as
both varieties achieved almost the same score in our
study.

Janetkova et al. (2015) studied the impact of
10 % addition of bran separated from color wheat
of varieties Konini, Rosso, Skorpion, UC66049.
The panelists preferred the products with no added
bran, moreover they preferred the addition of blue
wheat.

Lar; Shape Crust- Aroma Crul.nlf)- Crumb- ]E‘.as.y of Mouth Cl'l:lmb- Taste .Overqll
bran color elasticity color bite feel moisture impression
1 7.76b<d 4.90% 6.032bc 7.10%b 8.14bcd 7.87b¢ 6.98% 5.932 6.63%P VA0S
2 8.39bcd 5.00%> 6.722bc 6.36% 8.36bd 7.72b¢ 7.072 4.282 7.21%0 7.402b¢
3 10 7.3 5.36% 7.13b¢ 7.61° 8.78bcd 8.20¢ 7.46P 4.922 7.75b 8ioj[ike
4 7.96b<d 5.28% 7.21b¢ 6.36% 8.26b¢d 7.63b¢ 6.932b 4.64* 7.522> 7.60b¢
5 G5 7 6.58P 7.58b¢ 5.82 Yoy 7.58b¢ 6.922b D27 7.17% 6.972b¢
1 6.84bed 4.48% 5.16%b¢ 476> 5.792b¢ 6.082b¢ 5.80%° 6.57* 6.26° 6.032b¢
2 5.544b 5.122 4.30° 4.46° 4.80° 5.58b¢ 4,92 5.142 5.182 5, 1125
3 15 5.70% 5.14¢> 4.63% 5.87 5.98abc 6.082bc 5.84ab 5.152 5.89 5.89zbc
4 G2 5.50% BAlGLES 4.342 5.16% 4.67% 5.20% 4.75* 5.602 5.542b
5 6.092bc 5.68 4.55% 4.58* 5.874b¢ 4,992b 4.542 5.46* 5.182 4.832
1 6 55! 3.932 5.92:2bc 4.10° AUz 6.50%¢ bV 6.232 6.55% 6.232b¢
2 5.632b¢ 5.13% 5.052b¢ 4.152 6.682bed 6.35%b¢ 6.20% 5.432 6.53%b 6.002b¢
3 20 4,122 4.88% 6.072bc 6.372 70y Vs 7.00% 6.532 6.47%b 6.374b¢
4 5.708b¢ 5.90% 6.13%bc 4,723 6.632bcd 6.574bc 5.90%° 5.75% 6.27°b 5.902b¢
5 6.482bed 5.85% 4,973be 3.90* 6.782bcd 5,73 5.85 6.08% 6.48% 6.132b¢

*Values with different letters in the column differ significantly (p < 0.05)
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Color measurement

Spectrophotometric measurement of color is
a suitable addition to sensory analysis. Darker color
of bread prepared from colored wheat kernel was
expected. But this hypothesis was not confirmed.
Decisive is that where are the color pigments. How
many passes into flour.

The palest products were obtained from
the variety Rosso with the 10 % of bran (L* = 63.77)
(Fig. 1). Similar values (L* = 60.7-61.1) were achieved
by Mulan and Konini varieties. The varieties
Skorpion and Karkulka were the darkest.
The characteristic of the Skorpion variety through
its pigments located primarily in the aleurone
layer that stepped into the flour and apparently in
Karkulka showed the technological quality of its
raw materials. So, because of the color pigments,
located in the casing layers of the grains, it was
interesting that in the Konini and Rosso wheat
varieties, more addition of bran decreased their
brightness value (L*). For Skorpion and Karkulka
varieties, were observed a temporary increase of L*
in those samples that use a 15 % of bran. Finally, it
was also observed that those samples that had used
20 % of bran, the bread was significantly darker than
the bread made of the variety Mulan.

The darkest bread was produced after the addition
of 20 % of Karkulka bran (L* = 52.8). This conclusion
is consistent with what was found by Janetkova

et al. (2015). In her experiments by the addition of
colored wheat bran, clearly decreased the brightness
of the samples. The average values after the addition
of 10 % of bran reached L¥(D65) = 55.86.

Kurek and Wyrwisz (2015) showed that
the used of bran, as a dietary fiber, may also affect
the concentration of melanoidins produced along
the Maillard reaction, that cause the darkening of
the final products.

Texture analysis

Texture properties are an indicator of the food
quality (Nedomovd, 2012). Hardness is a textural
mechanical property measured as a force required
to deform the product (Szczesniak, 2002).
The highest value of hardness was achieved by
the variety Karkulka with a 15 % of bran (7.92 N)
(Fig. 2). The lowest resistance to penetration was
achieved with the variety Konini with 20 % of bran
(4.2 N), indicating low resistance of this product to
the penetration. The purple wheat with a 15 % of
bran was hard, while Mulan and Skorpion varieties
were soft. The results obtained by Janetkova et al.,
(2014) showed increasing addition of bran decreases
crumb hardness. In this study, the results were not
so clear; it was only valid in samples containing
purple wheat with 15% and 20 % of added bran.
The similar results were previously published by
Sivam et al. (2010) and Romano et al. (2011).

The effect of wheat varieties and the addition of bran to L* (Lightness) on bakery products

The vertical column indicates a confidence interval of 0.95
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1: The effect of wheat varieties by the addition of bran on L* (Lightness) on bakery products
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The effect of the wheat bran varieties on the hardness of bakery products

The vertical column indicates a confidence interval of 0.95

Mulan Skorpion Konini Rosso  Karkulka 8l Bran 10 %
[&] Bran 15 %

Variety Bl Bran 20 %

2: The effect of the wheat bran varieties on the hardness of bakery products

CONCLUSION

The results showed that the panelists prefer the sample which contains 10 % of bran; as well as all
the varieties of colored wheat bran with the same content, and a slightly better assessment than
the control variant. Also, the samples with 15 % and 20 % of bran did not get significantly worse results.
In terms of sensory quality, it could be suggest that, the bakery products made of colored wheat, and
its bran, are aimed towards a good direction to expand the bread offer in the market and besides to
provide a positive effects on the human health.
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