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PO3JILI 3

XOJOAUJIBHA TEXHIKA TA TEXHOJIOI'TA.
MPOLIECU TA ATTAPATU XAPYOBHUX TEXHO.JIOI'TA
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TEMPERATURE MODES OF BAKED BREAD BAKING IN THE
TEAMS OF VARIOUS CONSTRUCTION

Lazakovych V.O., student Bachelor faculty TgandGB
Odessa National Academy of Food Technologies, Odessa

Baking bread is characterized by the following processes: thermophysical, microbio-
logical, colloidal and biochemical. As a result of their interaction, the test piece turns into
bread. The main process is thermophysical. The intensity of the flow of all other processes
depends on the intensity of heating the baked test billet.

The duration of bread baking, the growth of the volume of the baked product, the for-
mation of the crust of bread, the critical thickness of the surface layer of the crumb depend on
the temperature of the medium in the baking chamber at each stage of the baking process. The
following factors influence the choice of the temperature of the medium in the baking cham-
ber:

- furnace design;

- type and weight of the baked product;

- quality of the product;

- the need to change the duration of baking products.

The supply of heat during the baking process is due to the transfer of radiant heat en-
ergy and convection. The supply of heat does not depend on the source of heat of heating the
products. From the surface, heat is transferred to the center of the product.

Experimentally obtained data of the thermophysical baking process of the shaped
bread are graphically presented in Fig. 1. The plot of the temperature field of the preform is
obtained by measuring the temperature with thermocouples placed in different layers of the
product.
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Fig. 1 — Temperature characteristics of periods and zones of the bread baking process

The rate of change of temperature inside the product reflects the peculiarities of their
warming up. The humidification period I is characterized by the highest rate of temperature
change due to the high heat capacity of the heated test. With increasing temperature, the heat
capacity of the dough decreases (the period of rise of the II blanks). This period is characterized
by the transition of the test to a crumb with a linear decrease in the rate of change in tempera-
ture. During the period of extrusion III, the processes that have begun are continued, but with its
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development the analyzed parameter decreases nonlinearly, reaching zero at the end of the bak-
ing, but somewhat earlier. This is explained by the fact that the almost finished crumb, like a
moist object, does not perceive heat at the highest heating temperature, close to 100°C.

To study the influence of the thermophysical process on other processes occurring dur-
ing baking, the graph of the temperature field can be divided into zones (Fig. 1). In a certain
temperature range, a process is occurring in each of the zones.

In the low-temperature zone 1, a microbiological process of alcoholic fermentation of
the dough proceeds (along with other processes). The test billet undergoes heating after the
proofing process with a temperature of 25-30°C. The microbiological process ends at a tem-
perature of 55-60°C. When the test temperature reaches 55°C, the volume increase occurs on-
ly under the influence of thermal expansion of the gas in the pores of the article.

Pore formation occurs under the influence of two factors: alcoholic fermentation due
to the formation of additional pores in the test and thermal expansion of the gas in the pores.
It is possible to measure this phenomenon indirectly, by determining the change in the height
of the product.

Zone 2 is in the temperature range of 65-99°C. In this temperature range, a colloidal
process of converting the dough into crumb occurs. With radiant-convective heating, the rate
of change of temperature in different layers differs significantly, so the volume increment in
each layer is different. Very quickly, the surface layers are heated, and therefore the microbio-
logical processes and thermal expansion of the gas in the pores proceed extremely intensively,
and in the central layers it continues for a rather long time [1]. In the surface layer, the dough
quickly turns into crumb, the pores do not have time to increase in volume.

The completion of the increase in volume and the formation of the shape of the upper
surface of the billet takes place in the temperature field of the 2nd stage of baking (Fig. 1). In
this temperature field, the colloidal process of converting the dough into crumb takes place
most intensely.

Zone 3 boils and evaporates water. It is a thin isothermal layer located between the
crust and the crumb, with a temperature of about 100°C. In the process of baking bread, water
vapors pass from the center of the billet to its surface. On the way of their movement it is nec-
essary to overcome the obstacles in the form of the walls of the crumb and the formed crust
on the surface of the product. In this zone, the drying process takes place and the crumb turns
into a crust.

In the high-temperature zone 4 at 100-175°C the drying process continues in the crust
of bread and the aromatic complex is intensively formed. At a crust temperature above 175
°C, charring begins. Studies of the formation of the aromatic complex have shown that its
formation and accumulation of aromatic substances occurs mainly in the crust of bread [2, 3].
The composition of the aromatic substances in the bread is very complex: more than 200
compounds have now been identified.

The temperature on the surface of the product is an important parameter of the ther-
mophysical process when baking molded articles. The change in the rate of surface heating in
each temperature zone makes it possible to control the processes that occur in this zone and
ultimately control the qualitative characteristics of the baked bread.

Scientific adviser Ph.D., Volchok V.O.
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