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ABSTRACT

In this study, it was aimed to examine and compare the effects of Hibiscus (Hzbiscus sabdariffa 1..) and poppy
(Papaver rhoeas 1) extracts on some chemical, physical, microbiological and sensory properties of bread
dough and bread. The pH, L, 4, chroma, hue values of the dough decreased by usage of hibiscus extract,
while the # value was increasing. It was determined as the lowest pH was 4.13; L. 39.23; 4 5.08; chroma was
0.55, hue angle was 54.65 and the highest & value was 7.20. Counts of total mesophilic aerobic bacteria and
yeast/mold were found lower in dough with hibiscus extract. Hibiscus extract application gave the lowest
specific volume value (2.15 mL/g). In terms of hardness, gumminess and chewiness, the highest values were
obtained in hibiscus bread as 24.96 N, 16.13 N and 147.86 mj, respectively. Sensory properties scored of the
breads were lower than the control bread.

Keywords: Hibiscus, poppy, dough, bread, texture.

HIBISKUS (Hibiscus sabdariffa L) VE GELINCIK (Papaver rhoeas L.)
EKSTRAKTLARININ EKMEK HAMURU VE EKMEK OZELLIKLERI UZERINE
ETKILERI

oz

Bu aragtirma ile Hibiskus (Hibiscus sabdariffa L..) ve Gelincik (Papaver rhoeas 1..) ekstraktlarinin ekmek
hamuru ve ekmegin bazt kimyasal, fiziksel, mikrobiyolojik ve duyusal 6zellikleri tizerine etkilerinin
incelenmesi amaglanmistir. Arastirma sonuglarina gore, hibiskus ekstraktt hamurlarin pH, L, &,
kroma, hue acist degerlerini diigtiriicli; @ degerini ise artirict etkide bulunmustur. En dtsik pH 4.13;
I.39.23; 5 5.08; kroma 6.55 ve hue agist 54.65 olarak, en yiksek « degeri ise 7.20 olarak belitlenmistir.
Hibiskus ekstraktli hamurlarda toplam mezofilik aerobik bakteri ile maya ve kiif sayisi disiik
bulunmustur. En dustik degerler sirastyla, 7.09 ve 6.16 log kob/g olarak belirlenmistir. Ekmeklerde
en dusuk spesifik hacim degerini (2.15 mL/g) hibiskus ekstrakti uygulamasi vermistir. Teksturel
ozelliklerden sertlik, sakizimsilik ve ¢ignenebilirlik degerlerinde hibiskus ekmeginden diger ekmeklere
gore istatistiksel acidan farklt sonuglar alinmistir. En yitksek degerler sirasiyla, 24.96 N, 16.13 N ve
147.86 mj olarak elde edilmistir. Ekstraktli ekmeklerin duyusal skorlari kontrol ekmeklerine gére daha
dustk belirlenmistir.

Anahtar kelimeler: Hibiskus, gelincik, hamur, ekmek, tekstiir.
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Usage of hibiscus and poppy in bread

INTRODUCTION

Hibiscus is a plant species that has more than 300
species in tropical and subtropical regions around
the world. Hibiscus species is used as an
ornamental plants, but it is believed that Hibiscus
sabdariffa has also some medicinal properties (Qi
et al., 2005). It is known by many names such as
"Florida hibiscus", "Florida cranberry", "Roselle"
and "Indian sorrel" in USA; "Asam silent",
"Asama paya" and "Asam kumbang" in Malaysia;
"Sorrel" or "Jamaican sorrel" in the Caribbean;
"Karkade" or "Carcade" in Sudan and Egypt;
"bisap" in Senegal and “Zobo” in Nigeria
(Omemu et al., 2005; Mounigan and Badrie, 2007;
Mohamed et al., 2012). In Turkey, "Okra flower"
and "Mallow flower” known as hibiscus contain
high vitamin C and anthocyanins. Nutritionists
reported that Ca, K, Mg, Na, Fe, niacin and
riboflavin are high in hibiscus (Islam et al., 2010).

Hibiscus is an underused product that has quite
good potential for medical and everday usage. Tea
prepared with hibiscus has health benefits and it
is rich with organic ingredients. It is a decaf herbal
tea. Especially, tea is made from dried leaf.
Hibiscus tea is a sweetened herbal tea and popular
in Africa. The production of a soft drink from red
hibiscus is very popular. It can be a suitable option
for soft drinks industrially (Fellows and Axtell,
2014).

Hibiscus  sabdariffa and  Hibiscus  rosasinensis are
cardioprotective (hypocholesterolemic).
Antioxidative and laptoprotective effects have
been observed in animals (Olaleye, 2007).
H.sabdariffa has been reported to be an antiseptic,
aphrodisiac, digestive regulator and diuretic. It is
also a folk remedy for abscess, biliary disease,
cancer, cough, scurvy and cancer (Morton, 1987;
Heyman, 2000). It is suggested that antibacterial
effects of these plant extracts against E. co/,
Psendomonas — aernginosa and S. aurens have a
significant therapeutic effect in the treatment of
gastrointestinal infection and diarrhea in human
skin diseases (Rogger et al., 1990).

Malva aegyptiaca L. plant, which belongs to the
same family as hibiscus, is also frequently
consumed in North Africa. It is also used in the
treatment of dysentery and fevers. The leaves of

this plant have also been tried in breads and
successful results have been obtained (Fakhfakh
etal., 2017).

Poppy, which is referred to as "Pavot Rouge" in
French, "Gelincik" in Turkish, "Amapola" in
Spanish and "Khash Khash" in Hindi are annual
and red flowering plants that usually grow in crop
fields and meadows. The syrup of the poppy
flower is known as a sedative agent factor in some
medicines in the field of medicine. It is used as a
softener in diseases such as cough and cold.
Chemical studies show that Papaver rhoeas extract
persists rhoeadin, rhoeadic acid, papaveric acid,
rhoeagenine, and anthocyanins as major
compounds. 100g dried poppy contains 15.33%
ash and 22.75% protein (Pourmotabbeda et al.,
2004; Kaya et al., 2004). Poppy is used both as a
grain and as ground in many breads, breakfast
snacks and cake, especially in North America
(Lopez-Calleja et al, 2016). However, poppy
sherbet is made from red leaves. Poppy syrup and
jam are produced in Bozcaada, Turkey.

In this study, it is aimed to reveal the
microbiological and physical effects of hibiscus
and poppy extracts on dough and bread
properties.

MATERIALS AND METHODS

Materials

The poppies grown naturally in Denizli plateaus
in spring were collected and their sepals were cut
and dried under room conditions. Hibiscus which
originated Sudan was obtained from the local
market. Bread flour (Inceoglu Flour Co.),
drinking water, salt (Billur Salt Co.) and yeast
(Pakmaya Yeast Co.) were used in bread making.

Methods

Preparation of extracts

250 g of dry poppy and hibiscus were boiled in
1000 mL water for 20 minutes, then cooled down
and filtered, to preparation of the extracts. The
obtained extracts were stored in refrigerator
conditions (4 °C) until use.
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Bread making procedure

Direct dough method (Elgiin et al., 2012) was
used with some modifications the production of
Roll Bread. On the basis of flour (100 g), 57%
water, 2% fresh yeast and 1.5% salt were used in
the control bread. In the production of other
breads, instead of water, the obtained plant
extracts water were used. The dough was obtained
by kneading all the ingredients in a laboratory
mixer (Kenwood) for 10 minutes. The remaining
part, which was separated from the dough for

Control bread

Bread with poppy
extract

analysis, was divided into 100 g doughs. The
rounded doughs were first left to mass
fermentation (30 °C, 85% moisture) for 30
minutes. After the mass fermentation, degassed
doughs were left to the final fermentation (30 °C,
90% humidity) for 30 minutes by rolling process
suitable for roll bread production. The doughs
were baked at 220 °C in a convection oven (ASL,
Turkey) for 12 minutes and roll breads were
obtained. In Figure 1, sample images of breads
were indicated.

Bread with hibiscus
extract

Figure 1. Cross-sectional views of roll breads.

Physicochemical analyzes

The pH value of the extract and dough was
measured by pH-meter (Hanna HIl 8314)
(Halkman, 2005). Hunter Lab color measurement
device (Hunter Associates Laboratory, Model:
MiniScan XE, USA) was used to determine the
color properties of extract, dough and bread.
Color measurements were made from 3 different
points and evaluated by taking the average of the
obtained values (Anonymous, 1995). "L" value
indicated brightness, "+4" wvalue indicated
redness, and "+4" value indicates yellowness.
Hunter I, 2 and b values obtained as a result of
color measurements were not the color
phenomena perceived directly by the buyer and
seller in the market, so the "Hue Angle", which
was the color tone angle (red-purple colors were
at 0°-270° angle, color criteria such as yellow
color at an angle of 60°, blue and green colors in
the angle range of 240°-120°) and "Chroma"
value (indicate the saturation of the color, while
the chroma value was decreasing in the dull
colors, the chroma value increased in the vivid
colors) respectively. It was calculated with by the
help of equation 1 and 2;

Equation 1. Hue Angle = tan’ (b/ a)
Equation 2. Chroma = (a?+°)”

The dry matter in samples according to the
method AACC 44-01.01 were determined
(AACC, 1999). The volume of the breads was
determined after one hour the end of baking using
Equation 3 below.

Equation 3. Specific volume (m1./g) = Volume (mL) /
Bread (g)

After weighing, the volume of the sample was
measured by the rapeseed displacement method
(Elgiin et al., 2012).

Textural analysis

Texture profile analysis (TPA) of bread was
performed using Brookfield CT3 4500 (England)
texture analyzer and a 38.1 mm cylinder probe.
After the roll breads were cut in the middle and
made into 2 cm slices, reading was performed
from by the inner surface. The device used by a
speed of 1 mm/sec, a depth of 15 mm of
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immersion and an initial detection force of 4500
g. Hardness (N), resilience, adhesiveness (mj),
springiness (mm), gumminess (N) and chewiness
(mj) properties of breads were determined.

Microbiological analyzes

For the counting of total mesophilic aerobic
bacteria (TMAB) and yeast/mold (YM) of the
doughs, 105, 10 and 107 concentrations of
dilutions were planted according to the spreading
method recpectively counting of TMAB and YM
on PCA and DRBC media. TMAB count media
were left to incubate (Nuve EN500) at 28 °C for
3 days and for YM at 28 °C for 5 days
(Landsborough, 2003).

Sensory analysis

In the sensory analysis of breads, 25 panelists
were evaluated with a hedonic scale, with scores
from 1 (Extremely Poor) to 7 (Excellent) in terms
of color, smell, pore, texture, flavor and overall
acceptability (Onogur and Elmact, 2011).

Statistical analysis

Statistical analysis were performed by the usage of
analysis of variance with IBM SPSS Statistics 22
software. The differences between the averages
were revealed by Duncan test (Arbuckle, 2020).

RESULT AND DISCUSSION
Physicochemical properties

The pH and color values of water, hibiscus and
poppy extracts used in roll bread production were

given in Table 1. Hibiscus extract showed acidic
character, while poppy extract showed a neutral
state. Organic acids which caused hibiscus to be
acidic were malic acid (0.29 %), succinic acid (0.08
%), fumaric acid (0.06 %), acetic acid (0.06 %) and
oxalic acid (1.15 %). With the effect of these acids,
the pH wvalue of hibiscus was stated as 2.5
(Hayashi and Seguchi, 1998). This was lower than
the pH of the obtained hibiscus extract we
obtained. The pH values of water and poppy
extract were found to be statistically insignificant
(»>0.05). Kaya et al. (2004) reported the pH of the
dried poppy as 5.87. It was understood that poppy
extract was less acidic than hibiscus extract. Due
to the penetration of the color pigments in the
dried leaves into the water, hibiscus extract
darkened the L value by lowering, shifted the «
value from the green color region to the red color
region and decreased the 4 value more in hibiscus
extract. There was also a decrease in the chroma
value. However, the decrease was more in poppy
extract. In terms of hue, poppy and hibiscus
extracts had higher values than water had.
Hayashi and Seguchi (1998) stated that hibiscus
gave intense redness and so, when the hibiscus
substitution increased, the redness values of the
bread colors also increased. It is seen that the
redness (a) value of the bread contained hibiscus
extract was higher than the others. This result was
seen in both bread dough color (Table 2) and
crumb color (Table 5).

Table 1. pH and color values of water, hibiscus and poppy extracts.

Samples pH L a b Chroma Hue angle

Water 6.9140.04a  30.94%+4.10a  -1.31£0.16b  0.71+0.69a  1.57+0.16a  -26.99%5.80b
f;ffcyt 7.0440.692  6.00+0.04b  0.45+0.12a  0.37+0.08b  0.47+0.15b  18.57%5.08ab
gﬁf&“ 2.7240.06b  5.56+0.48b  0.80£030a  0.16+0.08c  0.89+0.31ab  25.29+3.43a

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

The pH and color values of the obtained roll
bread doughs were also given in Table 2. All the
doughs samples showed acidic profile. Doughs
which were obtained by using hibiscus extract had

lower pH values. This was because hibiscus
extract had a low pH. The pH of bread doughs
(Mata-Ramirez et al., 2018) made by substituting
the Hibiscus powder 3-6-9% increased in direct
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proportion to the substitution rate. While the
dough pH of the control bread dough was 5.76, it
decreased to 3.50 in those using 9% hibiscus
powder. In the present study, the pH of the
control dough was found to be 5.32, while the pH
of the hibiscus extract was 4.13. Considering the
color values of the dough, the highest L value was
measured in control dough and the lowest was
measured in hibiscus dough. The z value was
determined highest in hibiscus dough and lowest
in the control dough. The & value was also

measured in the highest in control extract and the
lowest in hibiscus extract as in the I value.
According to these results, while the lightest color
and the highest yellowness value was in the
control dough, it was the hibiscus dough with the
darkest color and the least yellowness value. The
highest redness value was determined in hibiscus
dough, while the lowest was measured in control
extract. Chroma and Hue angle values were found
the highest in control extract, while the lowest
were found in hibiscus extract.

Table 2. pH and color values of bread dough.

Samples pH L b Chroma Hue angle

Control dough ~ 5.32%0.13a 59.30£0.932  0.33%0.29c  14.17£1.12a  14.96%0,032  87.95%0,2a
Poppy dough 5.22%0,09a  50.03 £2,31ab  2.29%£1,42b  8.03£0,41b  7.84%0,02b  80.53%£0,17b
Hibiscus dough 4.13%£0,27b ~ 39.23£6,29b  7.20+4,80a  5.08%0,37c  6.55+0,02c  54.65%+0,25c

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

Dry matter and specific volume values of breads
were given in Table 3. According to the results,
there was no statistically significant difference in
terms of dry matter (P>0.05). In terms of specific

volume, it was determined that hibiscus btreads
had lower value, control and poppy breads had
higher values and were statistically the same.

Table 3. Dry matter and specific volume values of breads

Samples Dry Matter (%) Specific Volume (mL/g)
Control bread 60.35£0.83a 3.48%0.55a
Poppy bread 59.18%0.44a 3.46%0.64a
Hibiscus bread 58.851+0.77a 2.15%+0.40b

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

According to the farinograph results of the dough
produced by substituting the hibiscus flour with
wheat flour at 1% and 5% ratios, it showed that
the acids in hibiscus had some effect on the
kneading behavior of the wheat flour dough. It
was stated that the consistency of the dough
decreases especially with acidity (Hayashi and
Seguchi, 1998). The reason why the specific
volume was lower in hibiscus bread is the
weakening of gluten bonds and the decrease in gas
holding capacity due to the decrease in dough pH.
In addition, hibiscus seeds contain high levels of
dietary fiber (soluble: 11.2-12.1%; insoluble: 28.3-
30.5% and total dietary fiber: 39.5-42.6%)
(Hainida et al., 2008) likewise so this caused the

weakening of the gluten bonds and reduced gas
holding capacity, resulting in a lower specific
volume. Hayashi and Seguchi (1998) produced
breads by replacing hibiscus flour with wheat
flour in various proportions up to 10% and
measured their specific volumes. They reported
that the specific volume (cm3/g) decreased as the
rate of substitution increased (except 10%
substitution). While the specific volume of the
control bread was 3.68, it was reported that it
decreased to 1.64. Besides, it was stated that the
pH value dropped from 5.42 to 3.35. In the same
study, when the pH was kept at the level of the
control bread, the specific volume values of the
breads increased a lot, and even motre volume was
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obtained in those with 1-2-3% substitution than
the control breads. In a study conducted by
Abdulla and Abdel-Samie (2015), it was reported
that the specific volume (g/cm?) decreased (from
2.83 to 2.47) while the substitution ratio was
increasing, similatly, in the basing it happened
mainly where the hibiscus seed flour is replaced at
5-10-15% . In addition, as the substitution rate
increased, it was determined that the water
holding capacity (%) and dough stability (minute)
decreased and the dough development time
(minute) increased according to the Mixolab
results. In a similar study (Mata-Ramirez et al.,
2018), breads were produced with 3-6-9%
hibiscus powder substitution, and as a result of
the study, it was found that dough height, bread
height, oven splash and bread volume decreased

increase in the substitution ratio. It was stated that
kneading time and bread weight increased.

The crust color values of bread samples can be
seen in Table 4. There was no difference (p>0.05)
between breads in terms of the lightness-darkness
(L) values of the crust colors. However, while the
lowest value in 2 and 4 values was measured in
hibiscus breads, the highest values were observed
in control and poppy breads. Like with in the L.
value, there was no difference between the
samples in chroma and Hue angle wvalues.
Although the brightness was in the highest in
control bread according to the chroma value,
there was no statistically significant difference
(p>0.05) between breads. Likewise As the same,
although the highest value in Hue angle was in

and water holding capacity decreased due to the hibiscus  bread, no statistically significant
difference (p>0.05) was found.
Table 4. Crust color values of breads
Samples L a b Chroma Hue angle
Control bread 37.15+2.82a  10.16+2.23a  14.06+0.07a  60.45+0.79a  88.45%0.12a
Poppy bread 39.94£3.41a  9.7710.02ab  14.61*1.23a  59.29%0.41a  88.56%0.13a
Hibiscus bread 42.80£0.752  5.37£1.265b 9.62%2.72b 58.89+0.06a  88.66%0.03a

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

Crumb color values of breads were given in Table
5. It was seen that while the L, 4, chroma and hue
angle values of the control breads were
determined as the highest, they also had the
lowest b value. In terms of crumb color, the ones
with the darkest (L) color and the highest redness
value () were the hibiscus breads. Breads with the
highest yellowness value (4) were the control
breads. Poppy breads and hibiscus breads were
similar in terms of 4, b, chroma and hue angle
values. Mata-Ramirez et al. (2018) also reported
the color values of hibiscus powder substituted
breads (0-3-6-9%) in direct proportion to the

substitution rate as follows: L: 50,58 - 24.39,
9.70-6.12, b: 30.28 - 15.15, chroma: 31.80 - 16.34
and hue angle: 72.22 - 68.00. When the results
were compared with the crumb color values of the
hibiscus bread, in both studies, it was seen that the
L value decreased, the 2 value increased and the &
value decreased compared to the control. While
the obtained L and hue angle values were found
to be higher among the values rates in the studies,
a, b and chroma values were lower. The main
reason for these differences is that hibiscus
powder was used in the studies instead of hibiscus
extract in studies.

Table 5. Crumb color values of breads

Samples L a b Chroma Hue angle

Control bread 56.03+0.86a 0.14£0.02b 12.6120.03a  12.61£0,04a  89.36+0.06a
Poppy bread 44.83£1.20b  1.64£0.47ab 7.85£0.84b 8.03+0.72b  77.98+4.53ab
Hibiscus bread 35.40+2.89¢ 4.65%1.66a 6.29%1.06b 7.95£0.13b  53.66+14.32b

Each value is given as the mean of recurrence and parallel results and + standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).
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Textural properties

The results of the TPA values of the breads were
given in Table 6. According to the results, there
was no difference between breads in spring,
adhesiveness and springiness values. However,
hibiscus breads had higher values in terms of
hardness, gumminess and chewiness. The reason
for this was that the textural properties of hibiscus
breads were negatively affected due to the
decrease in specific volume values (Table 3).
There was no difference in any parameter in terms
of textural properties in control and poppy
breads. Abdulla and Abdel-Samie (2015) reported

in their study that the hardness, adhesiveness,
chewiness and flexibility values increased as the
substitution rate increased in the basmages where
hibiscus seed flour was substituted at the rate of
5-10-15%. Likewise, Mata-Ramirez et al. (2018)
also reported that the adhesiveness, hardness and
chewiness characteristics of hibiscus powder-
substituted breads (3-6-9%) increased in direct
proportion with the increase in the rate of
substitution. ~ Hardness, =~ gumminess  and
chewiness values were determined more than the
control in the breads we obtained.

Table 6. TPA values of breads.

Samples  Hardness (N) Resilience Adhesiveness(mj) Springiness(mm) Gumminess (N) Chewiness (mj)
gr‘;zg"l 54550.02b  0.55+0.04a  0.81%+0.07a 9.26%0.42a 45610.60b  42.43%7.60b

E;)ezlzly 4.89£1.88b  0.55%0.06a 0.80£0.06a 9.02£0.18a 3.8811.18b 35.07£11.41b
I;fleb;(slcus 24.9614.39a  0.41%0.01a 0.67£0.01a 9.27£0.13a 16.13+1.84a  147.86£18.40a

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

Microbiological properties

The microbiological results of the roll bread
doughs produced were given in Table 7. TMAB
and YM  counts performed  as
microbiological analysis. According to the
obtained results obtained, the highest TMAB and
YM count was found in control dough and the

were

lowest in hibiscus dough. This case was related to
the pH degrees of the doughs. Microbial growth
was more limited with high acidity in hibiscus
dough with the lowest pH. Since the pH was high
in the control dough, microbial growth was higher
due to the same reason.

Table 7. Microbiological results of bread dough (log cfu/g).

Samples TMAB YM

Control dough 7.40£0.06a 7.3420,09a
Poppy dough 7.27£0.09ab 7.18 £0.06a
Hibiscus dough 7.09£0.02b 6.16 £ 0.07b

Each value is given as the mean of recurrence and parallel results and * standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

Sensory properties

The sensory analysis results of the breads were
given in Table 8. When the breads were examined
in terms of their sensory properties, no difference
was observed between them each other in terms
of smell. Control bread got the highest scores in
terms of color, pores, texture and taste. Hibiscus
bread got the lowest scores in terms of texture.
The lowest specific volume (Table 4) and TPA

(Table 7) results also supported this. According to
the general taste scores, the most popular breads
were control and hibiscus breads. Both breads
scored good and above good, while the poppy
bread scored above the average. According to the
sensory analysis results, although even dough
hibiscus breads scored higher than poppy breads,
both hibiscus and poppy breads were appreciated.
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Table 8. Sensory analysis values of breads.

Samples Color Smell Pore Texture Flavor Ovemu.
acceptability
Control bread 6.05£0.28 a 5.69%£0.27a 6.20£0.28a 5.80%0.14a 6.2520.07a 5.95%0.21a
Poppy bread 5.46£0.09 ab 5.31%0.02a 5.50%£0.14b 5.2520.21b 5.25%£0.06c  4.85%0.21b
5.20£ 0.28b 5.43%0.02a 5.25£0.07b 4.70+0.14c 5.6520.07b  5.60%0.14a

Hibiscus bread

Each value is given as the mean of recurrence and parallel results and + standard deviation.
Values shown with different letters in the same column are statistically different from each other (P <0.05).

In the studies of Abdulla and Abdel-Samie (2015),
it was stated that as the substitution rate increased
in the basmages where hibiscus seed flour was
substituted by 5-10-15%, it got less points from
the sensory characteristics in terms of flavor,
bread crust color, bread crumb color, uniformity,
taste and overall acceptability. Mata-Ramirez et al.
(2018) examined the odort, texture, flavor, color
and total acceptability characteristics of hibiscus
powder-substituted breads (3-6-9%). According
to the results, he got the highest scores in from
the best odor, color and total acceptability in
control breads. In terms of texture and flavor, it
was observed that breads with 3% substitution
ratio got the highest scores.

CONCLUSIONS

In the research, production of hibiscus and poppy
breads was carried out and some of their
properties were investigated. According to overall
acceptability sensory property, more positive
result were obtained from hibiscus roll bread than
poppy bread. According to the structural
propetties, poppy breads were observed to be
better. For instance, hibiscus breads were found
to be firmer (hardness) than poppy breads. In
addition, poppy breads was determined the same
specific volume value as the control bread, while
hibiscus was determined lower. In order to
eliminate these structural problems seen in
hibiscus breads, the pH of hibiscus extract must
be adjusted to neutral by using components such
as carbonate. In this case and if it is adjusted, it
can say that the structural negativities will
disappear and the bitter taste, which is unique to
the poppy, is welcomed by the panalists.
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