
 

 

 

Abstract—Cereals and their derivatives constitute the basic food 

in much developing country, particularly in the countries of 

Maghreb; they constitute one of the principal dies of the agricultural 

production in Algeria. The experiments showed that the flour of 

potato is made up in majority of starch as that of the wheat with 

some differences in certain elements which make it suitable for 

making bread. In the future years, the potato Starch could meet the 

needs and can decrease the lack of   wheat in Algeria by reducing its 

imports of other countries. The results show that the addition of the 

potato starch to 80% gives bread identical to the bread 

manufacturing with flour of wheat, a similar result is obtained in 

with incorporation of whole potato but with a percentage of 50% of 

incorporation. The bread obtained has goods aspect and taste and 

pleasant flavor very appreciated by the consumers. The bread with 

potato starch keeps its freshness during 4 days at the ambient 

temperature and it is preserves during freezing and refrigeration 

according to different standard of packing. This work opens to the 

Algerians a new technology of preparation of bread which is basic 

food in their consumption. 

 

Keywords—Potato starch, whole potato, bread, substitution, 

Incorporation, Conservation.  

I. INTRODUCTION 

CCORDING to recent scientific research's, one notes 

that since 2020, the international wheat market, one of 

cereals the most consumed in the world, and one of the 

principal food resources for the humanity, of which Algeria is 

largely tributary unrelentingly will dry up because of the 

demographic pressure, the modification of the food practices 

in the world; more precisely of the Chinese, the Indians and 

Brazilian (meadows of 3 Million inhabitants) who did not 

consume before a food containing wheat , thanks to the 

improvement of their standard of living, the latter, now tend  

to go towards this kind of dishes [1]. So they will buy more 
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and more wheat on the international market, for purely 

economic reasons, whose strategic choices must be operated.  

So that Algeria raises this major deficit: it is necessary well to 

encourage the wheat culture. But the difficulty which arises, it 

is the nature of our climate which is characterized by the 

aridity and years of recurring dryness, thus this phenomenon 

is reflected on the wheat culture. This last point influences 

the cost price of the bread rod: that directs our country 

towards other alternative not very demanding water cultures.   

The potato culture can constitute this alternative since its 

output with the hectare exceeds the 20 tons; on the other hand 

for wheat, it does not exceed the 1.5 tons in Algeria [2]. Thus, 

the industrialization of the potato starch in the world of 

panification coming emerges to replace cereals. These aiming 

must be accompanied by gravitational sensory properties and 

adaptations to the modes of consumption of food in the 

modern life.   

The replacement of the flour of wheat in the bread rod, by 

the potato starch is possible.  If this rod will be developed, 

and if the state encourages industrialists to carry out ten 

factories for the starch transformation, our country will be 

freed completely from the imports at least 5 years. 

The principal aim of our study is to substitute the expensive 

starch of cereals, imported food product and, by that of 

potato, in the manufacture of the bread and to know the 

behavior of this bread carried out by addition of the potato 

starch and whole potato with respect to the conservation and 

evaluating of its organoleptic quality.  

II. MATERIAL AND METHODS 

2.1. Material  

 2.1.1. Vegetable material  
 

Potato starch:  provided by Is Michel. COME (Rambouillet, 

France).  

Potato:  we   used two varieties produced locally Kondor  

(red potato)   and  Spunta  (white potato). 
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Common flour of wheat:  It of commercial type (standard 

55) without additive, is provided by the mills  Ladjraf , 

Chlef, Algéria. 

Vital gluten:  It is the proteinic part of the wheat grain 

necessary to panification, it is provided by PRIMEAL 

(PEAUGRES, France) from where it is indicated on packing 

flour of soya.  

Yeast of bakery:  (Saccaromyces cerevisiae); "saf-

moment".  

Emulsifier: monostéarate of sorbitane (E 491)  
 

The water of casting:  the water of tap  

Salt of table (NaCl)  
 

2.1.2.  Packing: for the conservation of our bread we used 

the packing  most available and used by the Algerian  

families:  
 

  Plastic bags;  

  Paper bags;  

 Fabric cloths bags; 

 The aluminum foil; 
   

2.1.3. Material of conservation  

 The refrigerator   with 4°C;  

 The freezer with a temperature of -20°C.  

2.2. Methods  

   2.2.1. Test of panification  

Formula N ° 01 used during the test of panification is as 

follows: 500g of flour of wheat + salt 10g  + yeast 10g and 

300 ml of water. Formula 01 is regarded ascontrol.  

After kneading, the paste is divided into lumps of 

approximately 100g, those are put in swell about it, then let 

raise at the ambient temperature during 20 min. the lumps 

then worked and are let ferment for one of second time at the 

ambient temperature during 1 hour. Cooking with place with 

220 ° C during 15 minutes in a furnace with plate provided 

with a system of vapor injection the same method is adapted 

for all the formulas.  
 

2.2.1.1. Panification by incorporation of the potato starch 

Our work requires the incorporation of the potato starch for 

that we carried out the following formulas: 

 Formulate N 02: incorporation of 60 % of potato starch 

200g of flour + potato starch 264g + gluten 36g + 10g of salt 

+ 350 ml of water and yeast 10g.  

Formulate 03: incorporation of 70 % of the potato starch 

150 G of flour + 308g of the potato starch + gluten 42g + 

10g of salt+ 10g of yeast and 350 ml of water  

Formulate 04: incorporation of 80% of the potato starch 

100g of flour + 352g of the potato starch + gluten 48g + salt 

10g + yeast 10g + 350 ml of water.  

 

2.2.1.2. Panification by incorporation of whole potato  

The two varieties of potato (white and red) are used in the 

form of mashed potatoes.  

Formulate 05: incorporation of whole potato 40% (white 

potato)  

300g of the flour + mashed potatoes 293g + gluten 40g + 

salt 10g + yeast 10g + 180 ml of water.  

Formulate 06: incorporation of whole potato 50% (white 

potato)  

250g of flour + mashed potatoes 305g + gluten 41g + salt 

10g + yeast 10g + 170 ml of water.  

Formulate 07: incorporation of whole potato 40% (red 

potato)  

300g of flour + mashed potatoes 251.43g + gluten 34.28g + 

salt 10g + yeast 10g + 180 ml of water.  

Formulate 08: incorporation of 50% whole potato (red 

potato)  

250g of flour + mashed potatoes 261.90g + gluten 35.71g + 

10g of yeast +10 of salt + 175 ml of water. 
 

2.2.2. Properties of the gas retention during fermentation  

They are evaluated using an indicator of growth containing 

20g paste during the fermentation. 
 

2.2.3. Weight of the composite breads  

It is given after cooking with intervals of variable times 

including 24, 48, 72 and 96 hours.  
 

2.2.4. Conservation of the breads  

The breads after their preparations are put in the various 

packing (fabric, bags of plastic, bags of paper and aluminum 

foil) and preserved at the free air, the freezer and the 

refrigerator. 
 

2.2.5. General test of appreciation of the composite breads  

They are carried out using a grid of appreciation. 

According to [3], the criteria selected are: 
  

  2.2.5.1. Appreciation of the rheological characteristics of 

the pastes.  

- The consistency or the state of fermented; it is 

appreciated by progressive depression of the fingers in 

the paste.  

- The lant collar, character which is appreciated at the end 

of the kneading,  

- The relaxation which is appreciated at the end of the 

kneading, the end of the first fermentation and after 

scarification of the lumps to the setting with the furnace.  

- Extensibility: it is about the appreciation of the 

capacities of lengthening of the paste generally until the 

stage of rupture.  

- Elasticity is appreciated at the end of the kneading, the 

end of the shaping and with the setting with the furnace.  

- The development or the growth: this observation is 

mainly carried out during the finish with a measurer of 

growth. For the consumer, the concept of good bread or 

bad bread is closely related to these characteristics:  

 

2.2.5.2. Appreciation of the organoleptic quality of the 

bread  

Standard AFNOR (NF V00.150) defines the organoleptic 

character as the property of a product perceptible by the 

bodies of the directions (seen, sense of smell, hearing, touch, 

taste).  
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a. Characteristics of the appearance of the French current 

bread  

- Section:  it corresponds to the height report/ratio over 

width measured in the medium of the bread, 

measurements are carried out using a measuring 

apparatus or a foot of slide.  

- Color:  the color of the crust is appreciated visually. 

- Thickness of crust:  the thickness is appreciated 

visually on with dimensions bread after cutting. The 

normal thickness is of approximately 1mm. 
  

b. Characteristics of the appearance of the crumb of the 

French bread running  

- Color:  the color is appreciated visually because the 

cream-colored crumb is not regarded as the normal 

character. 

- Regularity of the cells:  the crumb is formed small 

cells which must have uniformity (character normal 

of the mechanical shaping).  

- Thickness of the walls of the cells:  it appreciated 

visually. The normal character corresponds to a fine 

structure of the walls  
 

c.  Characteristics of the flavor  

The flavor of a product corresponds mainly to the feelings 

of savor (taste) and odor (aromas), perceived by the 

consumer.  

In the testing method of panification (French bread), the 

characterization is not defined. It is stated only that the 

normal odor is a subtle mixture of the various aromatic 

compounds.  
 

2.2.6. Behavior of the breads to the starch and whole potato  

For that we carried out weighings after cooking, after 24 

hours, 48 hours, 72 hours and after 96 hours thus until our 

bread will lose its freshness.  

III. RESULTS AND DISCUSSION 

3.1. Test of panification in mixture  

3.1.1. Influence of the rate of substitution  

A series of test was carried out, by using the following 

proportions:  
 

o Potato starch / flour of wheat  

For the control = 100% flour of wheat, and for the other 

formulas we used the following reports/ratios: 60/40, 70/30 

and 80/20%.  

The rate of hydration with the rate of incorporation of the 

potato starch was fixed so as to obtain a rather soft paste, but 

which manually remains façonnable.  

The experimentation was carried out a rate of substitution 

from 60 to 80 % beyond 80% panification becomes more than 

difficult.  
 

o Whole potato/flour of wheat  

For whole potato (two species) we used following 

reports/ratios: 40/60 and 50/50 %. The rate of hydration 

decreases with the rate of incorporation of mashed potatoes 

because of the richness of the water latter, the paste was 

façonnable but sticking in and the experimentation stopped 

with a substitution going from 40 to 50% but more than 50% 

the paste moves towards mashed potatoes  and will be not 

façonnable.   

3.1.1.1. On the rheological characteristics of the pastes  

The results show that when the rate of substitution lies 

between 60 to 80 % of potato starch, the pastes show almost 

the same characteristics as the paste with 100% of the flour of 

wheat with some defects of extensibility during shaping. This 

similarity between the results is due to the added role of vital 

gluten and which are according to [3], the increase in the 

water fixing and the improvement of the behavior and the 

resistance of the paste. Sticking, significant criterion of the 

paste which becomes more significant when the rate of 

incorporation of the potato starch exceeds the 70%, this result 

confirms the confusions given by [4] which shows that the 

phenomena of sticking originate in:  

- An excess of hydration;  

- A bad quality of proteins;  

- A catch of insufficient force of the paste;  

- An excessive moisture of the room.  
 

The results show that when the rate of substitution lies 

between 40 - 50 % of whole potato, the pastes show almost 

the same characteristics as that of the control (100% of flour 

of wheat) with some defects of extensibility during the 

shaping.  

One also notes that the sticking criterion becomes more 

significant in the two percentages because the presence of 

water in mashed potatoes. 

3.1.1.2. On the properties of gas retention within the paste  

The results obtained show that all the pastes formed 

starting from composite flours and mashed potatoes raise well 

during fermentation and comparable with that are obtained 

with 100% flour of wheat (figure 1). 
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Fig. 1 Influence rates of incorporation of the potato starch and whole 

potato on the profile of gas retention of paste. 
 

The more holding capacity of air in the paste is important, 

more significant is the volume of the bread. The CO2 

holding capacity is related to the quantity of air incorporated 
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during kneading [5]. Indeed, it starting from the nuclei of air 

that CO2 produced by yeast will diffuse and is done to raise 

the paste. During panary fermentation, one considers that 

the medium is mainly anaerobic. During kneading, the 

contribution of air and the presence of oxygen dissolved in 

water make it possible yeast to function in aerobiosis. Even 

if the gas is consumed very quickly during kneading, that 

facilitates its multiplication. 

According to [6], the number of cells doubles during 

panary fermentation at 27°C with 1% of yeast; the 

multiplication is stronger with the increase in hydration of 

the pastes. 

  3.1 1.3. On the organoleptic quality of the bread  

For the consumer, the concept of good bread or bad bread, 

is closely related to these characteristics by reaction, the 

baker must have an increasingly descriptive approach of its 

product enables him to better communicate near its 

customers. From the professional point of view, precise 

description, textures and tastes, allows a projection towards 

a better control to know to make to answer waitings precise 

of the consumers or specifications "produced"[3].  

The breads incorporating between 60 and 80% of potato 

starch have good organoleptic qualities. 

They have a beautiful appearance with a little blade color 

"insufficiency" (figure 2A) a crumb with much 

homogeneous cells (figure  2B), a texture and an acceptable 

taste. 

 
(A)  Appearance                                   (B) Aspect  of the crumb  

Fig. 2 Organoleptic quality of breads with the potato starch at 

various rates of incorporation (report/ratio: potato starch / flour of 

wheat). 

 

The breads carried out with 40 to 50% of whole potato for 

the Spunta variety (white potato) or Kondor (red potato) have 

good organoleptic qualities. 

They have a beautiful appearance but with an excess of the 

color which tends towards the red with  appearance of darker 

spot  due to the formation of the colored compounds during 

panification which are  due  according to [3]  to:   
 

- Reactions of colouring: simple sugars present in periphery 

of the paste will melt starting from 130-140°C and will 

react together to give, by caramelization, of the processed 

products coloured of high molecular weights towards 

180°C  

- Reactions of Maillard: there is the reactions of 

condensation between an amino acid and a reducing sugar 

(oses) led to a non enzymatic tanning.  

3.2. The behavior of the bread of potato starch and of 

whole potato during conservation  

   According to [4], the evolution of quality corresponds to a 

modification of the properties of texture and  aroma  in the 

course of time. For the properties of texture of the crust and 

crumb it acts:  

- Loss of crusty and friability of the crust (softening, 

hardening, drying). The exchanges of water also play a 

significant role.  

-   Loss the marrowy of the crumb in the course of time (loss 

of flexibility and softness, modification of the elastic 

properties). One also speaks about the loss of freshness 

and hardening.  

With these phenomenons , addition the  increase in 

crumbling. This evolution of the characteristics is perceptible 

for a product packed in a tight packing, without exchange of 

water with the external medium.  

During the conservation, we noted that our bread packed and 

preserved in the paper bags and fabric clothes bags does not 

harden very quickly, and the water loss is less. This result is 

the same one for all the formulas from 1 to 8 as show it in 

figure 3. We noted that there is no notable variation for the 

weights of the various breads during time. 

 
  (A)  Breads with the potato starch             (B) Breads to whole 

potato  

Fig 3. tthe behavior of the bread during conservation (paper bags). 

 

According to [7] during sweating, a phenomenon appears 

which little modifies of the characteristics of the fresh bread. 

During this period, the bread loses most of its qualities of 

freshness. Indeed, the crusty, the flexibility and the savour of 

the crumb disappear gradually: it is what is called 

rassissement.  

The direct approach of rassissement is generally done on the 

evolution in the course of time, of resistance to the depression 

(firmness or flexibility) and of elasticity. In the same way, [8] 

confirm that rassissement is a defect which can be indeed 

dependent of dehydrations of the bread.  

On the other hand the breads packed in aluminum foil and 

plastic bags preserved at ambient temperature during 4 days 

start to lose their freshness after 24 to 48 hours which follow, 

therefore there  is a great loss of the weight which is presented 

on figure 4 and this result is observed  for all formulas 1 to 8 
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 (A)  Breads with the potato starch         (B) Breads with whole 

potato  

Fig. 4  the behavior of the bread during conservation (plastic bags) 

 

For the conservation of the bread by freezing or refrigeration 

the results of figures 5 and 6,  showed  that there is reduction 

in the weight of the bread to the wire of the time who follow 

for the formulas from 2 to 8 but the formula 1 which is our 

control loses his weight less quickly. 

 Rassissement and the loss of freshness are slow during 

freezing and refrigeration, because according to [9] this 

difference in evolution of the state of firmness is related to the 

structure of crumb which is influenced by the degree of 

gelatinization of the starch. 

 
(A)  Breads with the potato starch         (B) Breads with whole 

potato 

Fig. 5 the behavior of the bread during conservation (freezing). 

 

   (A)  Breads with the potato starch      (B) Breads with whole potato  

Fig 6 the behavior of the bread during conservation (Refrigeration) 

 

According to [10] which gives in connection councils 

concerning the bread: "to avoid its dessechement, one will 

place it in a bag of cotton, flax or paper. One will be able to 

also use a cloth. This protection leaves it however breathes, 

delays the evaporation of the water which it contains and no 

incidence has on its taste. Thus it will remain crusty, marrowy 

and tasty longer. 

The use of a plastic bag deteriorates its taste irremediably and 

will make it soft 

IV. CONCLUSION 

At the end of the various tests of panification, we can say 

that the potato starch constitutes an excellent substitute to the 

flour of wheat, and thus makes it possible to make up the 

deficit in this basic ingredient. The results obtained show 

that:  

-  The bread with the potato starch is successful with a 

varying percentage from 60 to 80 %, with from there of 

this percentage the bread becomes not suitable for 

making bread with a texture like that of hard rubber 

compared to bread of wheat;  

-   The conservation of the bread with potato starch behaves 

in the same way that that of the flour of wheat especially 

those packed in fabric and paper bags. It loses a little of 

its freshness in the plastic bags and aluminum foil during 

the conservation by freezing and refrigeration;  

-  For the bread containing whole potato, the substitution 

from 40 to 50% gives a beautiful aspect and a good 

texture for the varieties Condor and Spunta;  

-  The test on a bakery scale was very successfully, by hoping 

that our bread with potato will be marketed.  

-  According to our calculations the bread with 80 % of 

potato starch will bay 50 % less than cereal bread.  
 

A technico-economic study was carried out and deposited on 

the level of the first ministry and the ministry for agriculture 

to their request. The direct impacts are:  

- Profit of currencies (reduction in the imports of flour of 

wheat and increase in export of flour suitable for 

making bread to 80 % of potato starch);  

- Creation of thousands of employment through all the 

country;  

- Food safety for our children and independence with 

respect to the imports..  
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