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ABSTRACT 
 

     Four types of  Iraky bread were processed namely Rustic loaf, Stony 
Alsamun, Circulate Alsamun and Baguette, using wheat flour extraction 72% 
and rustic loaf processed with wheat flour extraction 82% and stored at room 

temperature for 72 hours. Some physical, chemical and sensory 
characteristics of bread were performed to determine staling prepares 
namely, dissolved starch in crumb, the strength of absorption in the crumb, 

crumbliness, moisture in crumb and crust and pH. 
            Obtained results showed observed decrease in the values of 
dissolved starch, the strength of absorption in the crumb, moisture in crumb 

while an observed increase in crumbliness and moisture in crust.The results 
also showed a little changes in the processed bread (stony and circulate 
Alsamun) during the first 8 hours of storage, while an observed changes in all 

processed bread up to 48 hours of storage. The sensory evaluation showed 
no significant changes in all prepared bread samples. Results also indicated 
that all breads samples were no acceptable after 72 hours of storage. 

 

INTRODUCTION 
 

      Bread is an important staple food in both developed and developing 
countries; since it has been an essential element of human diets because it 
constitutes important source of complex carbohydrates, proteins, minerals 

and vitamins (Rosell, 2007) Staling is a very complex multistage dynamic 
process affected by many factors and involving multiple mechanisms 
operating at different space and time scale (Cauvain, 2012 and He and 

Hoseney, 1990). 
    The loss of crispy texture could be associated with slight increase in water 
content, which induces glass transition in amorphous regions in polymers that 

were initially in the glassy state (Luyten et al; 2004). 
    Different types of bread varying in moisture are due to the different 
methods used in the manufacture of bread, and it is important that these 

differences in moisture content affect the speed of glaciation bread during 
conservation (Schochand French, 1947).The increase in the permeability of 
the crust means an increase in the retention of crispness (Hirte et al; 

2010).The term firmness refers to the force necessary to attain a given 
deformation (Gil et al;1999). Water may either enhance the molecular mobility 
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of polymer chains or plasticizer between polymers in the bread staling 
process (Schiraldi and Fessas,2001 and Mee-RyungandWon-Jae 2012). 

     Crispiness is perceived only for a short time after baking and it is the main 
attribute that causes consumer rejection (Duizer, 2001). Many surveys have 
been focused on determining consumer perceptions and preferences for 

bread products (Lambert et al; 2009 and Heenan et al; 2008). Accordingly, 
this study was carried out to investigate the effect of storage on some 
physical and chemical properties of Iraky Bread. 

 

MATERIALS AND METHODS 
 

MATERIALS 
       Wheat flour (72%extraction), oils, yeast, salt, sodium carbonate and 
French improver were obtained from the local market in Mansoura city , 

Egypt. Wheat flour (82% extraction) were obtained from the mill. 
Preparation of bread 
 The mixtures were prepared according to Table (1) for the production 

types of bread. Diagrams 1, 2, 3 and 4 shows the methods used in the 
production of each type of  bread. 
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Table (1) The raw materials used in making of Iraky bread 

Types of 
bread 

Flour 
% 

Water 
% 

Yeast 
(imported) 

% 

Salt 
% 

Sugar 
% 

Sodium 
carbonate 

% 

Oil 
% 

French 
improver 

% 
Circular 
Alsamun 

100 40-50 1 2.0 2.5 -- -- -- 

Stone 
Alsamun 

100 45-55 1 1.5-2 -- -- -- -- 

Baguette 100 45-55 1 1.5-2 -- -- 0.5 0.15-0.4 
Rustic loaf 100 45-60 1-2 2.0 -- 0.2-01 -- -- 

 
Analytical methods 
 Gross chemical composition of flour: 

Moisture, ash, protein, wet and dry gluten, according to the methods 
described in AACC (1995).Moisture content of the crust and crumb was 
determined according to the methods described in ICC Method (1994) 

Estimation soluble starch in crumb:  
Soluble starch in crumb was determined according to Schoch and 

French (1947). 

Estimation the swelling power in the crumb: 
Swelling power in the crumb was determined according to the method 

used by Schoch and French (1947).The strength of absorption can be 

calculated as follows: 
Swelling Power = C - (A + B) / B 
Where: 

A= weight centrifuge tube  ,     B= weight of the sample   ,   
C=The weight of  sediment with tube 
Estimation the  crumbliness in the crumb: 
        The percentage of crumbliness in crumb was determined according to 

method reported by Bice and Geddes (1949).The percentage of 
fragmentation was calculated as follows 
The percentage of crumbliness crumb= (A – B)/A 

Where: 
A= weight original cubes ,  B= weight of the cubes after fragmentation 
process 

Determination of pH:     
pH values of the crumb, was measured according the methods of 

AOAC (2007). 

The sensory evaluation of bread: 
 Sensory evaluation of bread freshness was carried out by 12 
untrained persons. They were asked to mark biting texture that best describe 

their feeling on a sheet containing six categories rated with values from 1 to 6 
according to (QU AIl; 1990) as follows: 
Very fresh = 6, fresh = 5, slightly fresh = 4, slightly stale = 3, stale = 2, very 

stale = 1 
Statistical analysis: 

All obtained data were statistically analyzed according to the 

technique of analysis of variance (ANOVA) for the randomized complete 
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block design (RCBD) as published by Gomez (1984) by using means of 
“MSTAT-C” computer software package. Means of treatments were 

compared using Duncan's multiple range tests at 5 % level of probability as 
described by Duncan (1955).  

 

RESULTS AND DISCUSSION 
 
Gross chemical composition of flour 

      The gross chemical composition of wheat flour (72% and 82% extraction) 
was determined dry and wet gluten, protein, ash and moisture contents and 
the results are presented in Table (2). From these results, it could be noticed 

that wheat flour 72% extraction contained 12.2, 0.83, 35.40, 11.88,11% 
moisture, ash, wet gluten, dry gluten and protein, respectively. While wheat 
flour 82% extraction contained 12.47, 1.14, 37.36, 12.38 and 12.14 % 

(g/100g) for the same components, respectively. From these results it could 
be noticed that wheat flour 82% extract contained higher moisture, ash, wet 
gluten, dry gluten and protein than those of  wheat flour (72% extraction). 

 
Table (2) Gross chemical composition of flour used in the production of 

different types of bread 

Types of flour 
Moisture% 

 
Ash% Wet gluten% 

Dry 
Gluten% 

Protein % 
 

Wheat flour 
extraction 72% 

12.2 0.83 35.40 11.88 11 

Wheat flour 
extraction 82% 

12.47 1.14 37.36 12.38 12.14 

 
Effect of storage on moisture content of the crumb and crust: 

From Table (3)  it  could  be  shown  that   the  highest  moisture 
content  between  products  in the  crust of diffract types of bread  was in  
stone  Alsamun. Bread Followed by baguette then circular Alsamun at zero 

time. A constant increase in crust moisture content was noticed in all 
products all over the examined   storage hours. In  relevance to  zero  time  , 
the  highest moisture  content  at 72 hours of storage  was  noticed in stone  

Alsamun. 
 

Table (3) Effect of storage on moisture content in the crust for different 
types of bread (%). 

 
Types of bread 

Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 10.39f 11.03f 12.29e 12.09e 12.78e 

Stone Alsamun 14.93c 15.76c 16.71b 16.83b 18.63a 

Baguette 12.45e 12.70e 14.00d 16.64b 16.70b 

F. test * 
Means with the same letter are not significantly different at P < 0.05. 

 Table (4) show the moisture content in the crump of breads at 
different storage periods. In contrast  with  moisture  content  of crust , there  
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is  a noticeable  decrease in crump  moisture  content  in all types  of breads  
in  constant  trend all  over  the  storage periods. The highest moisture 

content was  observed in stone Alsamun  bread. 
 
Table (4) Effect of storage on moisture content in the crumb of different 

types of bread (%). 

Types of bread 
Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 39.05e 38.18f 35.57j 33.90k 31.81m 

Stone Alsamun 42.76a 42.03b 39.40e 37.92fg 36.69hi 

Baguette 41.21c 40.05d 36.75hi 34.04k 33.06L 

Rustic loaf 38.22f 37.33gh 36.36i 35.72j 34.08k 

F. test * 
Means with the same letter are not significantly different at P < 0.05. 

 
         The results show a difference between the moisture content in the 

crumb and crust of fresh bread , this difference was maintained during 
storage, a sharp decrease in moisture content in crumb storage offset was 
accompanied a slight increase in moisture crust.   

   From these results, the moisture content was increased in the crust, while 
lost in the crumb with increasing storage period. It is statistically differences 
were more  pronounced  in  the crumb than in the crust,the differences were 

significant for the crumb between the different types of bread, as well as 
between different periods.This may be  attributed to the redistribution of 
moisture between the interior of bread (crumb) and the outer part (crust), 

which include the transmission of moisture from the first part to the last part of 
which is manifestations associated with staling bread 
 These results are consistent with those of several studies ( He and 

Ponte 1988).  
      Cuq et al., 2003 and Luyten et al., 2004 reported that the increase in 
moisture crust occurred through the first day of conservation. And another 

study (Roudaut et al., 1998; Luyten et al., 2004 and Primo-Martín et al., 2006) 
showed that arum skim crust keeps the moisture during the conservation and 
this confirms the role of the cortex in the process of staling.  

     The obtained results show that the variation in moisture content in 
different types of bread was due to the different methods used in the 
manufacture of bread, and it is important that these differences in moisture 

content affect the speed of glaciation bread during conservation (Schoch, and 
French.(1947).Kotancilar 2008. and van Nieuwenhuijzen et al. (2008) was 
found that the purpose of study the relationship between the glass transition 

of bread and the sensorial loss of the crispness, carried out oscillatory  
sorption experiments to change the characteristic diffusion time and to get 
insights in the contribution of polymer matrix relaxation to the water sorption.  

     Others authors claimed that the increase of the shelf life of bread crust 
relies on its permeability. Because of that the crust has low water vapor 
permeability and acts as a barrier to water vapor migration. Therefore, an 

increase in the permeability of the crust would facilitate water migration 
through the crust. In consequence, the effective diffusion coefficient would 
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increase because the decrease in the resistance of the crust to water 
migration. In conducting this study, authors increased the permeability of the 

bread crust by creating small channels through the crust. Finally, they 
concluded that an increase in the permeability of the crust meant an increase 
in the retention of crispness (Hirte et al; 2010). 

Effect of storage on soluble starch in crumb: 
        The obtained results showed soluble starch  content  in  four  examined  
bread   types  (circular  alsamun  ,stone  alsamun , baguette and  rustic loaf ). 

A way  from differences in  starch  content  among  bread  types. There were 
an obvious decrease in  soluble starch  content  gradually  during  the  tested  
storage  times.  Bread  types  circular  alsamun  scored  the higher  soluble  

starch   content 4/100 g   at zero  time  with  a gradual  decrease  through 
storage till  it  reached 2/100g after  72 hrs  of storage .  
        All  other  types    of  breads  showed   relevant   trend  in  soluble  

starch   decrease through  the  first 72hrs  of storage   however ,   rustic  loaf  
showed  the  lowest   start  contents   of soluble  starch  as  well  as the   
lowest   end  content at 72 hr  time  paint .They  lose  of  soluble  starch  was  

approximately  50% of the   initial   content  in all tested  breads  after  72 hrs  
of storage . 
    The results   are    in agreement   with    (Mee  and  Won, 2012),  

differences  between   bread  types   in starch   content   may  due   to   the  
initial content   of flour  from  starch  in relation  to   extraction  percentage .  
    There is a clear correlation between fiber content and starch   content   

expressed in extraction percentage, It is  clear  in rustic  loaf  which   mad  
from   82% wheat flour had the  lowest soluble  starch  content  compared  
with the  other  three  types  of  bread   which    were  mad from  72% (White 

flour).  
 
Table ( 5) Effect of storage on soluble starch content in four bread types 

(g/100g) on dry weight basis. 

Means with the same letter are not significantly different at P < 0.05. 

 
 Data in Table (5) show that the percentage of starch dissolved in the 

crumb was decreases gradually with increasing duration of storge have 
shown significant differences in the rustic loaf distinct types of bread with the 
other. Values were used from the rustic loaf. Nethermost in all period's 

conservation  
 There is no agreement in the scientific literature change the 
proportion of soluble starch during baking Remember, as we find that the 

majority of studies and references refer to decrease the amount of starch 

Types of bread 
Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 4.0A 3.13C 2.61DE 2.42EF 2.00G 

Stone Alsamun 2.81D 2.31F 2.00G 1.78G 1.22IG 

Baguette 3.41B 2.75D 2.24F 1.90G 1.55H 

Rustic loaf 1.91G 1.49H 1.33HI 1.07JK 0.94K 

F. test * 
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dissolved with the increasing age of the bread ((Gil et al.1999), but we find 
some of the studies did not show clear differences in the amount of starch 

dissolved during the period of conservation and an example of the results of a 
study that (Bechtel et al,1953 and Schiraldi and Fessas 2001).    It is well 
known that a good amount of starch in fresh bread there in case of soluble 

(Schoch, and French, 1947).), and that this amount is reduced gradually 
during glaciations bread, and believes that the phenomenon crystalline retro 
gradation effect on the ability of starch soluble as in this case, the crystals 

starchy size prevents survival condition dissolved (Stauffer, 2000) . That 
differences morale between the types of bread may be due to the differences 
existing in the basic ingredients for baking (Mee and Won-Jae  2012) and the 

results obtained from the loaf as in Table (5) underscores the importance of 
moisture content in bread on the amount of starch dissolved in the crumb and 
take a look at the moisture content mantel as in the table (4).The rustic loaf 

was distinct from other types of bread decrease moisture content mantel 
during the first hours of freshness ,a period in which the starch is dissolved in 
the crumb higher levels. Finally, it is logical to assume the presence of water 

in the crumb is necessary to provide the aqueous solubility of the starch 
disposable. 
Effect of storage on swelling power: 

 Data  presented  in Table (6)  showed  the  swelling power   
measured  in   the   crump  of tested  bread   after  0,8,24,48  and  72  hours   
of  production.   At zero  time  , there  was  no  significant  difference   

between   stone alsamun,  baguette and  circular  alsamun .  
However ,swelling power of rustic  loaf   was obviously  lower  than those of 
other   types     of  soluble  starch   content   in the  same   tested  types  of  

bread, A decrease  in   swelling   power  all  over  the storage  periods  was  
main toured   in all  bread  types . 
     It could be  due  to  the  crystallization  of   starch  (retro gradation) which  

increase  the   percentage  of  insoluble  starch  as  long as  moisture  content   
in the  crump decreases   due  to   immigration  to the crust  another possible  
reason  to this phenomenon  content   in the  flour   may  reduce   . 

      The   swelling power of bread (Stauffer ,2000), reported that  initial   
content  of  moisture  at zero   time   affects the  ability  of crump  to  re-
absorb  water  again. 

 
Table (6) Effect of storage on Swelling Power in crumb for different 

types of bread. 

Types of bread 
Storage period (hours) 

0 8 24 48 72 
Circular Alsamun 3.29

AB
 2.41

CD
 2.06

DEF
 1.85

DEFG 
1.41

FGHI 

Stone Alsamun 3.80
A 

2.98
BC 

1.70
EFGH 

1.38
GHI 

1.32
GHI 

Baguette 3.56
AB 

2.98
BC 

2.36
CDE 

2.16
DE 

2.10
DE 

Rustic loaf 2.08
DE 

1.70
EFGH 

1.31
GHI 

1.08
HI 

0.91
I 

F. test * 
Means with the same letter are not significantly different at P < 0.05. 
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 BaikandChinachoti, 2000 and Hojjati and Behzad 2013, they stated 
that the moisture content and aw greatly contribute to crust. 

       This may be due to decline in the ability of the crumb to absorb water as 
a result of staling to the phenomenon of regression to the case of crystalline 
starch (Retro gradation) (Cuq et al.,2003 and Luyten et al., 2004) case, which 

become less starch in preparation for melting. 
Effect of storage on crumbliness: 
      Effect   of  storage  periods  on crumbliness of  bread  types  as  shown  in  

table (7). Crumbliness property  was highly affected  by  prolonged  storage  
time  in all three  tested  types  of  breads (circular alsamun , stone alsamun  
and baguette)  which  were  produced  from  72% wheat flour  all of bread  

types   showed  similar  trend  of increasing  Crumbliness  with  increased 
storage time .  At  zero time  it was  3.39%  , 4.40%  and 4.77%  in  Circular 
Alsamun, Stone Alsamun and  baguette ,  respectively . While  after  eight  

hours they increased significantly   to reach 5.99   ,   5.76  and 7.07%  
respectively,  After 24 and  48 hours of  storage  the  increase   in  
Crumbliness was maintained   to  score  7.94    , 8.65    and 11.56%  in  

Circular Alsamun,  Stone Alsamun   and baguette, The greatest  scores   of 
Crumbliness was recorded  after 72hours  to reach 12.76   , 15.03  and 22.7 
% for Circular Alsamun, Stone Alsamun and baguette  breads. 

 
Table (7)  Effect of storage on crumbliness in crumb (%) for different 

types of bread. 

Means with the same letter are not significantly different at P < 0.05. 

      
 Many researchers explained (Hoseney , 1990 and Cuq et al., 2003) 

that the disintegration of the crumb increases with increasing conservation 
and the results shown in the table (7) agree with this view, was among the 
researchers (Gray and Bemiller, 2003 and Cauvain, 2012) that the biggest 

change is accompanied by staling crumb bread while conservation is turned. 
It is really a complex attribute resulting from multiple sensations that involves 
numerous physical parameters, combining molecular, structural and 

manufacturing process as well as storage conditions (Roudaut et al., 2002 
and Primo-Martin et al., 2006) . 
         Nevertheless, all baked products have a very small shelf life and their 

quality is highly dependent on the period of time between baking and 
consumption (Bárcenas et al; 2003).This is worth mentioning that the 
fragmentation of the excess negative impact on the viability of cutting types of 

bread and this is what it cares about the factory and the consumer alike.  
 
 

Types of bread 
Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 

 
3.39

L 
5.49

J 
7.94

H 
10.42

F 
12.76

D 

Stone Alsamun 4.40
K 

5.76
J 

8.65
E 

11.51
E 

15.03
C 

Baguette 4.77
K 

7.07
I 

11.56
E 

15.81
B 

22.70
A 

F. test * 
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Effect of storage on pH: 
 Data in Table (8) show that the  effect of   storage on pH value of 

bread types .As shown from the same table the pH values of  bread types 
ranged  between  5.04 -7.18 at zero  time . Bice  and   geddes, 1949 stated 
that the pH ranged between 5 – 5.6. 

     There  was  a light  decrease in  pH value  all  over  the  next  storage  
period   in all  types  of  bread  but  it  could   be said   that   storage   time   
had  no significant  effect   an pH  value  in all tested  bread  types regard 

less differences  in  chemical  composition  between  them. The high pH  
(7.18 )  in  rustic   loaf could be  due  to  its  high   protein   content   with 
amphoteric  properties and use of sodium bicarbonate (soda)in mix.  

 
Table (8) Effect of storage on pH in crumb for different  types of bread . 

Types of bread 
Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 6.07
B 

6.03
B 

6.03
B 

6.03
B 

6.04
B 

Stone Alsamun 5.04
E 

5.10
E 

5.10
A 

5.38
CDE 

5.32
DE 

Baguette 5.83
BC 

5.65
BCD 

5.36
CDE 

5.50
CDE 

5.52
CDE 

Rustic loaf 7.18
A 

7.20
A 

7.05
A 

7.08
A 

7.00
A 

F. test * 
Means with the same letter are not significantly different at P < 0.05. 

  

 The importance of pH in the baking industry are well known (Beck et 
al.,2010) they reported that the pH can be used in the follow –up rebound 
phenomenon of starch case amorphous to crystalline.  

Effect of storage on sensory evaluation of bread 
 Sensory evaluation of  tested   bread   after storage periods. 
Presented data in Table (9)  showed an obvious effect of storage period on 

consumer acceptability of bread, at zero time the scored values were 
reflecting overall acceptability of products themselves. 
 Circular Alsamun  was  the most  acceptable  type  of bread  at  zero  

time  ,  however , cylindrical  baguette  was   the  least   one . A noticeable 
decrease in   acceptability was   recorded after 8  hr,  Expectedly , the   
higher  decrease  in  consumer acceptably  was  recorded  after  48 hours in  

all types  of  bread.    After 72 hours, all types were almost rejected from   
consumers due to staling   characteristic were appeared strongly.  
Table (9) Effect of storage on sensory evaluation of bread 

Types of bread 
Storage period (hours) 

0 8 24 48 72 

Circular Alsamun 5.04
A 

4.52
AB 

3.44
CDE 

1.85
FG 

1.37
G 

Stone Alsamun 5.01
A 

4.62
A 

3.46
CDE 

2.63
DEF 

1.21
G 

Baguette 4.61
A 

3.55
CD 

3.24
CDE 

2.54
EF 

1.60
G 

Rustic loaf 4.83
A 

3.59
C 

3.72
BC 

3.13
CDE 

1.34
G 

F. test * 
Means with the same letter are not significantly different at P < 0.05. 
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 Average consumer depends on the senses as a basis for estimating 
the age of bread and also in the case of other food products as a result of the 

sensory evaluation that are considered crucial decision in assessing the 
accepted bread.  (Curic et al.,2008;QUAIl et al., 1990 and Duizer2001) could 
identify the extent of the link and the relationship between the sensory 

evaluation of  the hand and the other tests used in the follow-up to the 
changes associated with staling bread on the other hand.  The resulted 
obtained from sensory evaluation as shown in Table (9) clearly showed 

decline to accept residents of the bread, the more time saved and the values 
of the degree of rejection after (48) hours from most of the production models 
except the bread loaf. 

 

CONCLUSION 
 

      Obtained results showed an observed decrease in the values of dissolved 
starch, the strength of absorption in the crumb, moisture in crumb, while an 
observed increase in crumbliness and moisture in crust.  Results  also  

showed  a little changes in the processed bread (Stony and Circulate 
Alsamun) during the first 8 hours from storage while an observed  changes in 
all processed bread up to 48 hours of storage, The sensory evaluation 

showed no significant changes in all prepared bread samples. All breads 
samples were non-acceptable after 72 hours of storage. 
 

REFERENCES 
 

AACC (1995). Method 74–09, bread firmness by Universal Testing Machine, 

in approved methods AACC, vol II, 9th edn . American Association of 
Cereal Chemists, St Paul 

A.O.A.C. (2007).Official M–ethods of Analysis.18 Ed. Association of Official 

Analytical Chemists, Inc; Gaithersburg, MD, Method 2007.04.  
Beck, M.; Jekle, M. and Becker, T. (2010).Risks of sodium chloride and salt 

substitutes and their impact on baked goods, in 5th World Congress of 

Food Science and Technology, S. Tietze, Editor. 2010, Cape Town, 
Südafrika. 66. 

Baik, M.Y.and Chinachoti, P. (2000). Moisture redistribution and phase 

transitions during bread staling. Cereal Chemistry, 77, 484-488. 
Bechtel, W. G.; Meisner, D. F.and Bradley, W. (1953).Effect of the Crust on 

the Staling of Bread, FoodTechnology, , 30, 160-168 

Bárcenas, M. E.; Haros, M.; Benedito, C. and Rosell, C. M. (2003).Effect of 
freezing and frozen storage on the staling of part-baked bread.Food 
Research International, 36, 863-869. 

Bice, C.W. and Geddes, W.F. (1949). Studies on bread staling IV.Evaluation 
of methods, for the measurement of changes which occurduring bread 
staling . Cereal Chenm ,26:440-465 

. 



Shalaby, M. T. et al. 

 902 

Cauvain, S.P. (2012). Breadmaking: an overview. In Cauvain, S. P Ed. 
Woodhead Publishing, Breadmaking Improving quality. Second edition, 

Cambridge, UK. 
Cuq, B. Abecassis, J. and Guilbert, S. (2003). State diagrams to help 

describe wheat bread processing. International Journal of Food 

Science and Technology,38,759-766 
Curic, D;.Novotni, D.;Skevin, D.; Collar, C.; Le Bail, A. and Rosell, C.M. 

(2008).Design of a quality index for the objective evaluation of bread 

quality.  Application to wheat breads using selected bake off technology 
for bread making. Food Research International. 41, 714-719. 

 Duncan, D.B. (1955). Multiple range and multiple F test. Biometrics, 11: 1-42 

Duizer, L. (2001). A review of acoustic research for studying the sensory 
perception of  crispy, crunchy and crackly textures. Trends in Food 
Science and Technology, 12,  17-24. 

Gomez, K.A. and A.A. Gomez (1984). Statistical Procedures for Agricultural 
Research. 2nd Ed., Jhon Wiley and Sons Inc., New York, pp: 95-109. 

Gil, M.J.; .Callejo, M.J; Rodriguez, G. and Ruiz, M.V.( 1999). Keeping 

qualities of white pan bread upon storage:effect of selected enzymes 
on bread firmness and elasticity, Zeitschriftfu¨r Lebensmittel 
Untersuchung und Forschung A, 208: 394–399. 

Gray,J.A.and Bemiller, J.N.(2003).Bread staling: molecular basis and control. 
Comprehensive Reviews in Food Science and Food Safety, 2, 1–21 

Hojjati, M.; Behzad N. and Hossein J. (2013). Chemical Properties Changes 

of Barbary Bread during  Storage. International Journal of Chemical, 
Environmental and Biological Sciences, 1:2320-4087 

He, H. and Ponte, J. G. (1988).Evaluation of Chinese and U.S. wheat's and 

their blends for bread making. Cereal Food World, 33, :506–510 
He, H. and Hoseney, R.C. (1990).Changes in bread firmness and moisture 

during long-time storage.Cereal Chemistry, 67 (6), 603-305 

Heenan, S.P.; Dufour, J.P.; Hamid, N.; Harvey, W. and Delahunty, C.M. 
(2008).The  sensory quality of fresh bread: descriptive attributes and 
consumer perceptions. Food Research International, 41, 989-997. 

Hirte, A.; Hamer, R.J.; Meinders, M.B.J. and Primo-Martin, C. (2010). 
Permeability of crust is key to crispness retention. Journal of Cereal 
Science, 52, 129-135. 

ICC. International Association for Cereal Science and Technology. 
(1994).General  principles of the available ICC standard methods. 
International Association for Cereal Science and Technology  Industrial 

Polysaccharides-The Impact of Biotechnology and Advanced 
Methodologies, Gordon and Breach, New York, 1987, pp. 387–430. 

Kotancılar, H.G.; Gercekaslan, K.E. and Karaoglu, M.M. (2008). Effects of 

loaf weight and storage time on the qualitative properties of white and 
traditional Vakfıkebir   breads. Turk. J. Agric. For, 32: 459-467. 

Lambert, J. L.; Le-Bail, A.; Zuniga, R.; Van-Haesendonck, I.; Van-Zeveren, 

E.; Petit, C.; Rosell, C.M.; Collar, C.; Curic, D.; Colic-Baric, I.;Sikora, M.  
and Ziobro, R.  (2009). The attitudes of European consumers toward 
innovation in bread; interest  of the consumers toward selected quality 

attributes. Journal of Sensory Studies, 24, 204–219. 



J. Food and Dairy Sci., Mansoura Univ., Vol. 5 (12), December, 2014                       

 903 

Luyten, H.;Plijter, J.J. and Van Vliet, T. (2004) . Crispy/crunchy crusts of 
cellular solid foods: a literature review with discussion. Journal of 

Texture Studies, 35, 445-492. 
Mee-Ryung Lee and Won-Jae Lee(2012) .Wheat Quality and Its Effect on 

Bread  

       StalingJournal of Agriculture and Life Science 46(1) pp.153-161. 
Primo-Martin, C.; Sozer, N.; Hamer, R.J. Van Vliet, T. (2009).Effect of water 

activity on fracture and acoustic characteristics of a crust model. 

Journal of FoodEngineering, 90, 277-284. 
Primo-Martín, C.; Van de Pijpekamp, A.; Van Vliet, T.; De Jongh, H.H.J.; 

Plijter, J.J.  and Hamer, R.J. (2006).The role of the gluten network in 

the crispness of bread crust. Journal of Cereal Science, 43, 342–352. 
QUAIL, K. J. 1990 Effect of baking temperature/time conditions and dough 

thickness on Arabic bread quality. Journal of the Science of Food and 

Agriculture, v. 53, n. 4, p. 527-540,  
Roudaut, G.;Dacremont, C. and Le Meste, M. (1998). Influence of water on 

the crispness of cereal-based foods: acoustic, mechanical, and sensory 

studies. Journal of Texture Studies, 29, 199-213. 
Roudaut, G.; Dacremont, C.; VallèsPàmies, B.; Colas, B. and Le Meste, M. 

(2002).  Crispness: a critical review on sensory and material science 

approaches. Trends inFood Science and Technology, 13, 217-227. 
Schiraldi A. and Fessas D. (2001). Mechanism of staling: an overview. 

In:Chinachoti P, Vodovotz Y, editors.Bread staling. Boca Raton, Fla.: 

CRC Press.p 1–17. 
Schoch, T. J. and French, D. (1947).Studies on bread staling I.The role of 

starch.  Cereal Chemistry, 24, 231–249. 

Stauffer, C.E. (2000), Emulsifiers as anti-staling agents, Cereal Foods World, 
45(3): 106–110 

Van Nieuwenhuijzen, N.H.; Primo-Martin, C.; Meinders, M.B.J.; Tromp, R.H.; 

Hamer.R.J. and Van vliet, T. (2008). Water content or water activity, 
what rules crispy behaviour?. Journal of Agricultural and Food 
Chemistry,56 (15), 6432–6438 

 



Shalaby, M. T. et al. 

 904 

 تأثير التخزين علي بعض الصفات الفيزيائية والكيميائية للخبز العراقي
 رانيددددددا مبددددددرا ي  ال مدددددددا  و  ،لعزيددددددز  بوريددددددد  مسدددددددعل عبددددددل ا ،محمددددددل يدددددد   ددددددلبي

 حيلر عبل علي حمزه ال نابي
 مصر – امعة المنصورة  -كلية الزراعة –قس  علو  الأغذية 

 مهنلس في ال ركة العامة لت ارة الحبوب/ السييرة النوعية / وزارة الت ارة
      

لرٌفزً   الصزم ن اجري هذا البحث لتصنٌع أربعة أصناف من الخبز  العرايزً لالخبز  ا  
%   باسزتخدام ديٌزق 27الحجري   الصم ن الدائري  الفرنسً ( باستخدام ديٌق القمح اسزتخص  

 ساعة. 27% للخب  الرٌفً  تم تخ ٌن الخب  علً درجة حرارة الغرفة لمدة 27القمح استخص  
تم إجراء كل من الاختبارات الطبٌعٌة  الكٌما ٌة   الحسٌه لتقدٌر البٌاتل نسبة النشا المذاب فً      

اللبابة  ي ة الامتصا   الرط بة فزً القشزرة  القصزر    الششاشزه  التقٌزٌم الحسزً( البتزت النتزائ  
 الرط بزة فزً  المستحصل علٌشا ان هنالك  انخفاض معن ي فً يٌم النشا المذاب  يز ة الامتصزا 

اللبابة بٌنما كانت هناك  ٌادة ملح ظة فً يٌم الششاشه  الرط بزة فزً القشزرة  بشزكل عزام أظشزرت 
سزاعة  2النتائ   ج د تغٌرات طفٌفة فً أصزناف الخبز  الصزم ن ل الحجزري  الزدائري( خزصل الز  

ً جمٌع أصناف الخب  لغاٌه   ة من التخ ٌن.                ساع 82الا لى من التخ ٌن لم تغٌرات معن ٌة  اضحة ف
 بٌنما أعطت نتائ  التقٌٌم الحسً عدم  ج د فر ق معن ٌة لجمٌع عٌنات الخب  المصنع.

ساعه تحت ظر ف التخز ٌن التزً  27حٌث تم رفض المستشلك لجمٌع عٌنات الخبر بعد  
                                              حددتشا  الدراسة.                                                           

ت صً الدراسه بانة لا ٌمكن إعتماد اختبار  احد فى تقدٌر سرعة تجلد الخب    لابزد مزن  
إستعمال أكلر من اختبار لشذا الغرض . كما ٌجب تفسٌر نتائ  االاختبارات المختلفة بحذر تام  الأخذ 

أن معظم أن اع الخب  التى تمت  .ج عند الحكم على المنت  بنظر الإعتبار ن ع الخب   ظر ف الإنتا
ساعة من التخز ٌن   لز ذا فزعن عزدم إيتنزاء المسزتشلك للخبز   78دراستشا ٌتعرض للتغٌر السرٌع بعد 

لفترة تتجا   ٌ م  احد من الإنتاج ٌعرض الإنتاج للتغٌر فً صزفاته فزى حالزة حفظزه تحزت ظزر ف 
 لدراسة .الخ ن الإعتٌادٌة التى حددتشا ا

 


