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REVIEW OF BIOCHEMICAL METHODS OF ADJUSTING FLOUR FOR 
FROZEN PRODUCTS

Barkovska Y., postgraduate student
Odesa National University of Technology

Increasingly, frozen dough technology has been used for in-store bakeries, which offers a 
convenient and economical choice for the production of fresh-bread products. Meanwhile, the wide-
spread production of bakery products from frozen dough, blanks or baking ready-made frozen prod-
ucts sets new requirements for the quality of flour produced by flour mills. Bakeries have to deal with 
the behavior of dough during freeze-thaw and baking processes. These problems include gradual loss 
of the dough strength, decrease in the retention capacity of CO2 and longer fermentation time, reduced 
yeast activity, lowering of loaf volume, and deterioration in the texture of the final product. Based on 
the foregoing, the production of frozen products requires strong flour with certain quality indicators. 

Together with the differences in the requirements for the Ukrainian range of flour (patent 
flour, 1-st, 2-nd grade) and flour for frozen bakery products, and the observed persistent trend towards 
the deterioration of wheat quality, it necessitates the use of the biochemical method by flour mills, 
which are based on the use of technological additives. All over the world, including European coun-
tries, technological additives are applied directly at flour mills. This makes it possible to obtain a 
significant economic effect due to the use of low-quality grain raw materials for the production of 
high-quality flour. Technological additives are represented on the market by macro- and micronutri-
ents, which are auxiliary substances in the production of flour from low-quality grain or in order to 
achieve the required level of flour quality. Today, several groups of technological additives are 
known, which are often used in the technology of making flour for frozen bakery products (Table 1). 
Emulsifiers are commonly used as anti-staling agents, dough modifiers and as improvers for the pro-
duction of high-protein breads. The improving functions of emulsifiers related to their effect in re-
ducing the repulsing charges between gluten proteins by giving rise to them to aggregate in composite 
dough as the wheat gluten has been diluted.

Table 1 - The main improvers used in frozen dough and their effects
Group of additives Additives Functions

Emulsifiers

DATEM Strengthen the gluten network in dough, 
increase bread volume

Sucrose esters
Interact with starch and proteins to

form complexes, affecting the physical 
chemical properties

Hydrocolloids

Xanthan gum
Improves the freeze thaw

stability of starch-thickened frozen 
foods

Guar gum Strengthen the dough 
Hydroxypropyl 

methylcellulose (HPMC)
Controls water balance during freezing 

and thawing

Other dough 
improvers

Ascorbic acid (AA) Strengthens the gluten
network 

Sodium stearoyl lactylate 
(SSL)

Decrease freezing effect on bread 
volume

Xylanase, Hemicellulase Form an additional network that 
strengthens the dough

Gluten Increase dough strength

Hydrocolloids, especially Xanthan gum induces cooking and cooling stability of wheat flour-
based products and improves the freeze thaw stability of starch-thickened frozen foods. The combi-
nation of emulsifiers, hydrocolloids, oxidizers, and enzymes might have synergistic effects leading 
to better baking performance, but no studies on such dough. Moreover, there are other types of addi-
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tives, such as oxidizers and gluten. Ascorbic acid strengthens the gluten network by creating disul-
phide bonds, while the hydrocolloids can increase water retention capacity influencing the water re-
distribution between starch and gluten. Gluten is used to ensure flour the required strength, gas reten-
tion capacity and fermentation time.

However, the third method requires the installation of additional equipment and the use of 
technological additives, but it is the least dependent on the quality of the initial grain. This direction 
can be implemented both in the grinding department and in the department of finished products.
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