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Abstract         The adding of a certain amount of old bread grows the capacity 
to maintain the bread in a fresh state. The use of boiled potatoes presents 
advantages for maintaining the bread fresh. 
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The maintenance of bread in a fresh state has 

a greater and greater importance in the baking 

technique. 

 It is very likely that the more pronounced 

tendency to consume fresher bread is in direct report 

with the modification between the wheat flour and the 

rye flour used at bread making. (1) This phenomenon 

explains the quick aging of mixed bread that we mainly 

find in comers today, than the clean rye bread that we 

used to find in comers. (2) Therefore is no wonder that 

the quick aging of the bread prepared with addition of 

wheat flour contributes to the request of fresher bread.  

For a convincing example, we can undoubtedly say 

that the wheat bread is after a few days tasteless, with 

little flavour – hay flavour, while a rye bread is still 

fresh and has a pleasant flavour after an identical 

period of time. (3) However in no case is necessary to 

keep bread for such a long period of time to prove the 

differences regarding the maintenance of the freshness 

state. Even after a few hours we can see aging 

phenomenon that clearly states the qualitative 

differences towards the bread freshly pooled from the 

oven. (4) From here we can deduce what we mentioned 

in the beginning that the bread’s capacity to stay fresh 

depends on the proportion between the wheat flour and 

rye flour. (5). Oddly there are some consumer customs 

that show that the fresh bread request is not bordered at 

wheat bread or at the mixed wheat bread but in the 

regions in north Germany concerns also integral bread. 

In Schleswig Holstein not only costumers buy hot 

integral bread but it is also consumed like so. (6) From 

here we can conclude that the desire of fresh bread can 

have many reasons. 

 

Material and Methods 

 
The problem of maintaining bread in a fresh state 

became so of actuality that we considered useful to 

discuss the practical measures that need to be taken to 

maintain the bread in a fresh state. Regarding this we 

can mention the following factors: 

1. Bread making with adding of scalded flour; 

2. The use of a certain amount of hydrolyzed 

flour (jellified); 

3. Processing together with old bread; 

4. The use of additives capable of hydrolysis. 

1.Bread making with adding of scalded flour. 

Is been known foe a while that at preparation of 

integral bread [1] the addition of scalded flour in the 

dough doesn’t only rise the consistence at cutting but 

maintains it in a fresh state. If we use 10% scalded 

flour we can clearly see these advantages. In case of 

larger amounts of scalded flour and at longer periods of 

time of fermentation can also appear disadvantages in 

what concerns the taste and quality. We saw that a very 

large proportion of scalded flour can produce a bitter 

taste that is strongly observed at the integral bread even 

if we prepare it with rye or wheat flour. The same 

disadvantage appears when using a smaller proportion 

of scalded flour – we prolong the fermentation period 

over 5 hours. In general we obtain a good result by 

scalding with hot water approximately 10% of the 

integral flour that will be processed, and we choose a 

report of 1 : 1 between the integral flour and water; we 

let the scalded flour ferment for 3 hours and then we 

use it at the preparation of the dough.  

The most important phenomenon that takes 

place during this procedure is that of the starch that is 

found in the flour’s particles that is much jellified, due 

to the boiling water and after this degrading it is 

possible a better water tie than in the case of un-

jellified starch. In parallel, appear modifications in the 

water balance from the prepared dough made with 

scaled flour, in the way that the general absorption is 

favoured, the water is not completely tied in the baking 

process and so the bread has a wetter core, and this has 

a considerable influence on the maintaining capacity of 

bread in a fresh state. 
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When bread is made from to finely grinded flour – (to 

fine granulation - small) we don’t generally use scalded 

flour because in this case there is the danger that 

because of starch degrading before the baking process, 

the capacity of dough baking will drop. The 

consequences of exaggerated starch degradation would 

make in this case a wet, sticky and not elastic 

constitution of the core. These phenomenon do not 

appear as much at integral flour but at white flour, 

because the baking proprieties of integral flour are not 

submitted as much to different influences as the ones 

of white flour, due to the larger granules of the firs, the 

almost complete grinding and the jellifying 

phenomenon. The factors that have a certain 

unfavourable influence at white flour processing can be 

considered good at integral bread preparation in what 

concerns the cutting consistency and the maintaining in 

a fresh state. However, in some countries from 

northern Europe there were introduced different bread 

assortments made from light colour flours with a great 

amount of scaled flour. 

2.Processing the hydrolyzed amount (of flour) 

The results considerable better were obtained at the 

processing of white flour through the use of hydrolyzed 

flour (jellified) [2]. This doesn’t exclude, that at the 

preparation of integral bread, the important role of 

hydrolyzed and the scaled bread. The hydrolyzing 

procedures are successfully applied at some known 

integral bread assortments, considered before as special 

assortments. So we will mention the Simons and Loos 

bread. Both assortments are of exceptional quality and 

are prepared from rye flour and the processing of the 

dough is not made through acidification, taking place 

only hydrolysis phenomenon. This supports the 

opinion in which the acidification that plays an 

important part in the bakery characteristics of the rye 

can be replaced in special cases through the use of 

hydrolyzed flour. There is no doubt that such measure 

can be successfully applied at the preparation of 

integral bread. 

First of all, it is certain that at the preparation 

of integral bread and luxury bread the amount of 

hydrolyzed flour will be considerable larger than when 

working with scaled flour. So for example it is possible 

to process without difficulties up to 40% integral flour, 

and white flour in a hydrolyzed state. The fermentation 

period necessary for the hydrolyzed flour must be 

considerably longer than for the scaled flour. There is 

no doubt that this is the most profitable as period of 

fermentation – at the processing of hydrolyzed flour to 

be a hole night, minimum 8 hours, maintaining the 

flour hydrolysis temperature below 20
0
. This does not 

exclude the possibility that the process of hydrolyzing 

flour will take a longer period of time, which is 

recommended at integral bread made in this way [3]. 

Loos proposes, for example, a 48 hour period of 

hydrolysis. In general though, the principle is: the finer 

the flour that needs to be processed the shorter the 

hydrolysis period. 

The problem of hydrolyzed flour processing plays 

today, even for the superior quality bread a certain role 

when it is requested many times the making of mixed, 

un-acidified, wheat flour bread. Regarding the problem 

of maintaining the bread in a fresh state we can say the 

following: 

At the making of some bread assortments that 

contain a large amount of wheat flour is recommended 

that the necessary rye flour to be left to hydrolyze over 

night at 20
0
. In these conditions we can hydrolyze up to 

40% from the total amount of flour. The most 

favourable effective power of the hydrolyzed flour is 

250. Besides this we saw that small amounts of yeast 

put in the hydrolyzed flour, 0.01 – 0.03%, are good not 

only for the taste of the bread but for the technological 

process of fermentation. We recommend the use of 

hydrolyzed flour for mixed bread that contains wheat 

flour only if the rye flour is not acidulated. There is no 

doubt that the use of the hydrolyzed flour has 

advantages in these cases unlike the direct process of 

rye flour in the dough. However this procedure can be 

applied, as we can see from the research, only when the 

amount of rye flour is below 30%. In the case when the 

amount of rye flour is larger than the wheat flour we 

can not avoid the complete acidulation of the rye flour 

if we want to obtain high quality bread. 

Because at the same time with the acidulation process 

we effectuate the hydrolysis in the preliminary stages 

of dough processing, we can conclude that using 

hydrolyzed flour plays an important part, especially in 

the bread assortments processed without acidulation – 

wheat integral bread and wheat mixed bread; this 

presents importance in what concerns the keeping of 

these assortments of bread in a fresh state that present 

easily the aging phenomenon. But also in the rye 

integral bread prepared with flour that had a reduced 

degree of grinding, we can see better results if we work 

with the hydrolyzed flour mass. In these cases we can 

successfully use the mass of hydrolyzed flour up to 

40% flour, together with acidulation. 

3. Old bread processing 

Regarding the ever growing consume of bread 

in portions in Germany and regarding the ever growing 

quantities of bread scrapings or old bread in the 

producing factories, appears the problem of using these 

scraps rationally. Regarding this problem recently 

appeared a detailed report under Pelshenke’s name [4]. 

The custom of processing the bread scraps exists for 

some time, especially in the dark breads such as dark 

Vestfalia bread and integral bread. In these cases we 

can use the old bread, dipped and transformed in pasta, 

added in relatively large proportions to the fresh bread. 

There is no doubt that the adding of old bread 

contributes at the maintaining of bread for a longer 

period of time in a fresh state and are sometimes 

necessary if we must harden the cutting consistency of 

bread. But this procedure has to have a limited 

application. Even though at commercializing there 

were predicted old bread additives in a proportion of 
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10% with the condition that the bread would be from 

the same assortment as the fresh one, we could see 

from experience that a proportion so big of old bread is 

rarely used because they make the core of integral 

bread to wet, this way favouring the appearance of 

mould. Because of this we must avoid additives over 

6% in summer time. Because of the quantities of peel 

that is a part of the old bread, the taste of fresh bread is 

altered, because the roasting products from the peel in 

the old bread produce a bitter taste, especially when the 

fermentation process is longer. 

In case of bread made from lighter flour we 

must maintain the old bread proportion lower. Because 

from these assortments only a small quantity remains, 

it will be good if these scraps would be dried and 

grinded before processing, unlike the procedure used at 

old integral bread. This way we obtain high quality 

flour with good hydrolyzing proprieties that can be 

successfully used even at superior quality bread. For 

technological and baking reasons is not indicated to use 

over 3% of old grinded bread, when the old bread is 

not from the same assortment as the fresh one. 

The adding of old bread contributes considerably to the 

maintenance of bread in a fresh state, and if we keep in 

mind the different processing possibilities it can be 

applied successfully. But even at this procedure we 

must consider the possible effects, especially for 

integral bread at which – in case of old bread excess – 

we can not balance the need to maintain the bread in a 

fresh state with its vulnerability to mould. Nowadays 

there are mechanical devices, homogenization 

machines that permit the capitalization of old bread, 

dried or not. 

4. Processing with additives capable of hydrolysis 

Once old bread was used as a freshness agent 

the question is born – if there aren’t other products 

capable of hydrolysis, that do not present taste 

inconvenient or baking technology inconvenient. 

Among the ameliorative known in bakery, are known 

for decades the peptized flour that not only increase the 

effective power of dough, but also increase the 

capacity to maintain the bread in a fresh state. From 

this group of bakery ameliorative we remind the 

products obtained from potatoes. Regarding the 

problem of maintaining the bread in a fresh state, we 

saw that is necessary to execute detailed research 

regarding the potato pasta and boiled potatoes.  

This way working is also pretty old, because especially 

in south – east Europe is known as a typical measure 

for maintaining bread in a fresh state, and here it 

became known during the First World War after the 

constrain measurements taken regarding bakery 

cereals. During the Second World War, people 

proffered the use of dry products that came from 

potatoes; this was more advantageous practically 

speaking, than the processing of potato pasta. Without 

a doubt, the dry products from potatoes gave better 

results in this time so much so that they were used 

successfully until today in bakeries. In this domain 

there are a series of ameliorative substances for baking 

and regarding this we must not omit the works and 

experiments of Holndonner. Neumann’s [5] work 

regarding this problem and Pelshenke’s research [6], 

gathered in his book “Bakery ameliorative substances”, 

must be mentioned because the use of potatoes in 

bakery is found in these publications. 

 

Results and Discussions 

 

 
Table 1 

Calculus of flour economy in case of using potato pasta 

 
Potato pasta additive % 5 10 15 20 25 30 

Flour economy % 1.4 2.8 4.2 5.6 7.0 8.4 
 

 

In this calculus we did not keep in mind the humidity 

of the flour because this factor did not influence the 

bakery experiments. A bakery experiment with the 

wheat flour, based on this principle brought the 

following results: 

 

a) The effects of potato adding in the white 

bread 

The use of potato pasta in bakery brings some 

difficulties of bakery technique: because of the 

humidity of the potato pasta become necessary some 

recalculations regarding the proportion between flour 

and pasta. Keeping in mind that potato pasta contains 

approximately 72 – 75% water, we lowered in our 

experiments 28 g of flour for 100 g potato pasta with a 

water content of 72%. Therefore at 5% additive = 5 g 

potato pasta for 100 g flour, we took 1.4 g flour for 

every 100 g used flour in a pasta with 5% potato. 

Recalculating for a water content of 72% is according 

to table 2. 
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Table 2 

Bakery experiences with wheat flour and potato pasta adding 
Potato pasta 

add % 
0 10 15 20 25 30 

Dough 
characteristics 

Normal Wet Very wet Very wet Sticky Sticky 

Dough 

effective power 
159 165 166 168 170 172 

Volumetric 
effective power 

420 432 426 380 380 380 

The intensity 

of colour 

darkening 

Normal Accentuated Accentuated Accentuated Accentuated Accentuated 

Core 

constitution 
Soft Almost soft Almost soft Little harsh Little harsh Little harsh 

Core elasticity Good Good Good Good Good Good 

Taste Irreproachable Irreproachable Irreproachable Irreproachable Irreproachable Irreproachable 

Quality index 119 159 132 82 82 82 

 

This table requires some clarifications firstly 

regarding the dough characteristics. The potato pasta 

consistency takes us to the error of adding in larger 

quantities than the necessary one. This is because the 

potato pasta does not leave the impression to have a 

water content of 72 – 75% in comparison with the 

consistency of flour dough. For this reason, at the first 

processing tries with potato pasta there is the tendency 

to prepare much too flaccid dough. The dipping of the 

dough takes place shortly in this case but is prolonged 

during fermentation. It is truly possible to count on 

bigger effective power when working with potatoes but 

we must keep in mind that the dough might me hard. 

Even in these cases we can accomplish good results in 

what concerns the effective power and bread quality. 

Regarding the experiment results represented 

in table 2, it is very interesting that although we 

obtained a bigger effective power of dough, that when 

adding potatoes presents a sticky constitution, we could 

prepare irreproachable assortments of bread. Regarding 

this we must see that the volumetric effective power 

grows only until the 15% additive of potato pasta, 

becoming at larger adding more reduced in comparison 

with the witness attempt. Also, when characterizing the 

core we see that the worsening of the structure begins 

only with the 15% potato pasta adding. Is surprising 

that until this adding the qualitative appreciation index 

of the potato bakery products is superior to the witness 

tries. However the main effect is represented by the 

maintaining of freshness that was clearly saw at the 

wheat bread. This phenomenon had especially in 

Hungary an effect to maintain the adding of potatoes in 

the wheat bread until today. 

b) The effects of potato adding in the rye bread 

(See table 3) 

 

Table 3 

Bakery experiments with rye flour and potato pasta adding 

Potato pasta 

additive % 
0 10 15 20 25 30 

Dough 

characteristics 
Normal Normal Little soft Soft Soft Very soft 

Dough 

effective 

power 

161 163 163 164 164 164 

Volumetric 

effective 

power 

321 314 306 307 289 288 

The intensity 

of colour 

darkening 

Normal 
Little 

accentuated 
Accentuated Accentuated Accentuated Accentuated 

The degree of 

core breaking 
Good Good Good Good Satisfying Satisfying 

Core 

elasticity 
Good Good Still good Faulty  Dens  Dens  

Taste Irreproachable Irreproachable Irreproachable 
A little 

tasteless 

A little 

tasteless 

A little 

tasteless 
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In case of rye bread the effective power grows in 

parallel with potato past adding, but in contrast with 

the wheat bread the volumetric effective power drops 

in this case. Regarding the characterization of the 

elasticity of the core that is satisfying only until an 

adding of potato pasta over 15%, and beyond it drops a 

lot; it is not recommend overcoming the 15% adding at 

rye bread making. 

c) The effects of potato adding in the mixed rye 

bread (See table 4) 

If when preparing mixed rye bread we add potatoes we 

can see here growths of effective power of the dough 

and the volumetric effective power grows until an 

adding of 10% potatoes, same as preparing the wheat 

flour. In contrast with rye bread, the worsening of the 

core elasticity happens after 20% adding. From here 

we can conclude that the proportion of potatoes can be 

enlarged with no inconvenience if we concomitantly 

enlarge the wheat flour proportion. 

 

Table 4 

Baking experiences with potato pasta adding in the mixed rye bread 

Potato pasta 

additive % 
0 10 15 20 25 30 

Dough 

characteristics 
Normal Little hard Little hard Hard  Hard Hard 

Dough 

effective 

power 

157 160 162 163 164 166 

Volumetric 

effective 

power 

373 383 372 365 356 353 

The intensity 

of colour 

darkening 

Normal 
Little 

accentuated 
Accentuated Accentuated Accentuated Accentuated 

The degree of 

core breaking 
Good Good Good Good Dens  Dens 

Core elasticity Good Good Satisfying  Faulty  Faulty Faulty 

Taste Irreproachable Irreproachable Irreproachable Irreproachable 
A little 

tasteless 

A little 

tasteless 

 

 

d) The preliminary treatment of potato pasta 

through adding of yeast and acid leaven 

Because the quality of the rye bread is not 

satisfying in what concerns the elasticity of the core, 

even starting from a 15% potato adding, we tried to 

achieve advantages in what concerns the bakery 

technique through the treatment of potato pasta. It is 

known that through yeast adding in potato pasta we 

make an improvement of its bakery proprieties. This is 

how we proceed: 

The total quantity of yeast necessary to break up the 

dough is mixed in the cooled potato pasta. The 

obtained leaven can be left to fermentation for 3 hours 

at 30
0 

and after this it is used for dough preparation. 

The results of an experiment where we used potato 

adding treated this way are represented in table 5. 

From this we can conclude that the drop of the 

volumetric effective power that appears in rye bread 

made with untreated potato pasta does not happen at 

the use of yeast potato. The special importance of this 

procedure is that the core elasticity can be considered 

satisfying even with the adding of 30# pasta, if this was 

firstly treated with yeast. 

Based on this experience, whose result was 

confirmed by a bunch of other experiments, a question 

was born: if we can influence the capacity of baking 

the potato pasta through acidulation. For this reason we 

choose a potato leaven with the following composition: 

- 1000 g potato pasta; 

- 100 g active acidulation agent; 

- 150 cm
3
 water; 

Fermentation period: 3 hours; 

Temperature: 35
0
C. 

The experiments with this potato leaven 

where made by increasing the adding of potato leaven 

in the same time with the reduction of leaven. The 

experiments are best seen in table 6. 

Besides the usual effects of potato adding we 

saw, when using acidulated potato adding in parallel 

with the increase of potatoes, the decrease of the usual 

volume at rye bread making, but the core elasticity 

could be considerable improved in comparison with the 

dough prepared from un-fermented potatoes so much 

so that even at a 40% potato adding the core elasticity 

was appreciated as good. It is true though that by 

adding large quantities of potatoes in bread we 
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obtained a different taste that disappeared starting with 

the 20% adding. 

 Based on these tries, we can consider that is 

indicated to use in rye bread preparation potato pasta 

with yeast, or with acidulated leaven, to realize 

favourable effects in what concerns the volumetric 

effective power and core elasticity. In the case of 

mixed bread or wheat bread these precautions are not 

necessary.

 

 

 

Table 5 

Bakery experiments with rye flour and potato pasta adding with yeast 

 15% without yeast 15% with yeast 30% without yeast 30% with yeast 

Dough 

characteristics 
Normal Normal Normal Normal 

Dough effective 

power 
161 161 166 166 

Volumetric 

effective power 
380 386 370 390 

The intensity of 

colour darkening 
Normal Normal Normal Normal 

The degree of core 

breaking 
Good  Good Good Good 

Core elasticity Still good Good Less good Satisfying  

Taste Irreproachable Irreproachable A little tasteless A little tasteless 

 

 

5.Legal norms regarding the potato mixtures in 

bread 

Keeping in mind that potato pasta adding 

larger than 12%, of 4 %, on the basis of recalculating 

towards the dry substance in potatoes have as a result 

the improvement in what concerns the maintaining of 

bread in a fresh state, could present interest the making 

of bread with larger adding even though a declaration 

needs to be made. Such bread assortments must be 

considered as special bread because the proportion of 

added potatoes overcomes the quantities that can be 

considered bakery ameliorative substances and so the 

bread gets a special composition, being very different 

than the local usual bread. 

If potato bread making is based on these 

considerations it would be possible that the problem of 

maintaining the bread in a fresh state will make very 

interesting the applying of such procedures even now.

 

  

Table 6 

Baking experiences with rye flour and potato leaven adding 
Leaven adding % 30 27.5 25 22.5 20 

Leaven potato 

adding % 
 10 20 30 40 

Dough 

characteristics 
Normal Almost normal A little hard Tied Very tied 

Dough effective 

power 
162 163 164 164 165 

Volumetric 

effective power 
288 279 276 266 242 

The intensity of 

colour darkening 
Normal  Normal Normal Normal Normal 

The degree of core 

breaking 
Good Good Good Sill good Satisfying  

Core elasticity Good Good Good, a little hard Good, hard 
Good, very 

hard 

Taste Irreproachable Irreproachable Irreproachable 

Foreign taste, a 

little 

accentuated 

Foreign taste, 

a little 

accentuate 

Acidity degree 8.4 7.9 8.0 8.4 9.9 
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Regarding this we must mention the fact that 

the technological effects of adding dry potato products 

were not discussed in detail in this paper, because they 

are already known. The use of these products is 

absolutely recommendable keeping in mind their 

favourable influence on the capacity of maintaining the 

bread fresh; there can be no doubt regarding their use 

ad ameliorative bakery substances. The same thin goes 

in what concerns lecithin on the maintaining of bread 

in a fresh state.   

To conclude we must observe that in our 

experiences were eliminated on purpose the adding of 

so called plastic especially used in U.S.A. The 

experiments made with these products – mono- and di-

glycerides show that their use must not be introduced 

in the bakery process. 

Likewise neither the storing conditions were not 

discussed in the present paper. The paper was limited 

to the right measures that need to be followed at dough 

preparation and at some products capable of natural 

hydrolysis influencing the maintaining of bread in a 

fresh state. 

 

Conclusions 

 
Making a summary of the practical possibilities of 

maintaining the bread in a fresh state we can highlight 

the following dough preparation methods: 

1. Firstly we recommend the use of scalded flour 

at integral bread making. 

2. The hydrolyzed flour has advantages not only 

in what concerns the freshness of the bread 

but also in the baking technique in case of 

mixed bread. Still, the use of hydrolyzed flour 

is usual even at integral bread preparation. 

The adding of a certain amount of old bread increases 

the capacity to maintain the bread fresh. In the case of 

dark bread assortments it is possible to add up to 10%: 

the old bread may be in this case dipped and added to 

the dough. For the light breads the adding of old bread 

must not pass 3%, and in this case the added bread – 

also of light colour – must be grinded. 

 

3. The use of boiled potatoes presents 

advantages for maintaining the freshness of 

the bread. When preparing wheat bread we 

can admit up to 30% additives, while at rye 

bread an adding over 15% produces volume 

modification and influences negatively the 

core elasticity. In the mixed bread that 

contains a larger amount of wheat flour we 

can use larger potato adding. 

4. The baking proprieties of boiled potatoes are 

enlarged through the adding of yeast or 

leaven.  

The processing of boiled potatoes in bread making 

must be declared in contrast with the use of dry potato 

products. 
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