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Abstract
The population of gluten sensitive people has been gradually rising in the last

decades. The food industry especially the bakery industry has to develop more gluten
free products to satisfy the consumers demand. However, the quality of these products
differ from the quality attributes of a standard glutenious bakery product. Therefore the
aim of our research was to develop a good quality gluten free sourdough product with 3
different gluten free flours: millet, brown rice and a commercial available mixture
(Belbake). We investigated the differences in moisture content, the bake loss, the
texture and the sensory properties of the products. According to our results in the case
of the moisture content the brown rice sample had the highest, while the millet gave
the lowest value. The bake loss measurement gave reverse results. In the texture
analysis the brown rice sample was the softest, but the millet and the Belbake had
better results in resilience and in springiness. Also in the sensory analyses the Belbake
product was found to be the best by the judges. However there were no significant
differences between them. In conclusion the product development of a gluten free
sourdough bakery product was successful. Further research is needed to investigate the
shelf life of the products.

Conclusion
The possibilities of a gluten free sourdough bakery product development were

examined. We used brown rice flour, millet flour and a commercially available flour
mixture (Belbake). We investigated the differences in moisture content, the bake
loss, the texture and the sensory properties of the products. In the case of moisture
content after baking the brown rice sample had the highest and the millet had the
lowest value. The bake loss showed a reverse result, due to the inverse relationship.
According to the TPA results the brown rice sample in all texture attributes gave the
smallest values. In the hardness it is beneficial, because it means that this sample
had the softest texture, which could be due to the higher water content of the
sample. However in resilience and in springiness it is disadvantageous. In these
attributes the Belbake and the millet products was better. The sensory result also
showed that the judges found the Belbake sample to the best, but there were no big
differences between the samples.

In conclusion our product development was successful. Our results indicate that
there were no huge differences among the products in all attributes and this provide
a free choice to the bakery industry that which production worth it in technological
or economical point of view. Further research is needed to investigate the self-life of
the products.
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Material and Methods
In our research, we used 3 different kinds of flour, millet, brown
rice and a commercially available gluten free flour mixture
(Belbake: mixture of rice flour and starch). Our products contained
350 g flour, 85 g sourdough, 4 g sugar, 8 g salt, 5 g yeast, 75 g sour
cream, half egg, 30 g olive oil and 100 ml water. All the ingredients
were commercially available. The only difference between the
products were the type of the used flour.
For making our products first we needed to make the sourdough,
which was spontaneously fermented at 25-27 °C and only made
from flour and water (1:1 ratio). It was fed for 4 days. In the 5th day
we kneaded together our ingredients. After the dough was ready
we divided it to achieve around 115 g products. The dough was
leavened for 40 minutes in a controlled environment (at 32°C and
80 % of relative humidity). Then the samples were baked for 16
minutes at 180°C. After cooling in room temperature for a half
hour the moisture content, bake loss, texture and sensory
properties were measured.
Moisture content, bake loss
Moisture content was measured with Sartorius MA 50 automatic
moisture content measuring device. We put 2,5 g sample into the
device which is than drying the samples at 105°C till achieving the
weight equilibrium. All samples were measured 3 times.
For calculating the baking loss we measured the weight of the
formed dough before baking and after the baking when it was
cooled down. Than we used the following equitation:

𝐵𝑎𝑘𝑒 𝑙𝑜𝑠𝑠 (%) =
𝐷𝑜𝑢𝑔ℎ 𝑤𝑒𝑖𝑔ℎ𝑡

𝐵𝑎𝑘𝑒𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑤𝑒𝑖𝑔ℎ𝑡
− 1 ∗ 100

Texture analyses
The samples’ texture were analysed with Stable Micro System TA-XT2i universal texture
measurement device. We applied the Texture Profile Analyses (TPA) method to
investigate the bakery products. A 20 mm diameter plate as probe was used. The
method imitates the human chewing with 2 compression circles. The initial speed of the
measuring probe was 1mm/s, the text speed was 5mm/s. The compression was 40% of
the original heights. The measurements were done 5 times, each sample was 25 mm
high. From the measured curves the software calculated the hardness, adhesiveness
(negative work between the two cycles), cohesion (Area 2/Area 1),
springiness (Distance 2/Distance 1), gumminess (Hardness*Cohesiveness), chewiness
(Hardness*Cohesiveness*Springiness) and resilience (Area 4/Area3).

Figure 1:TPA curve (Internet 1) Figure 2: Meausred average TPA curves (n=5)

Figure 3: Sensory analyses result

Sensory analyses

All of the product resulted in good sensory values in all attributes (Figure 3), the judges

found the Belbake sourdough product to be the best according to the overall liking.

However there were no significant differences among the products in neither attributes.

Based on the used ingredients we calculated the price for each sample. According to

that there was also no big differences among the products, the millet rolls would be a

little bit more expensive than the others. However, the calculated prices were cheaper

than other gluten-free bakery product in the market. This provide a free choice for the

bakery industry that which products worth to produce in technological and economical

point of view.


