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ABSTRACT 

This study was carried out to investigate the influence of alpha-amylase and ascorbic acid as 
Improvers on pan bread quality .In this study 9 treatment in addition to control samples were prepared 
using 3 levels of Alpha amylase (100,200, 300Unit) and ascorbic acid at (10, 20, 30 ppm).As Rustle for 
Sensory evaluation the best sample which contained (20A.A and 300 Unit Alpha amylase) than (30ppm 
A.A and 100UnitAlpha amylase) and (20ppm A.A and 100 Unit Alpha amylase). As Rustle for 
objective evaluation the best sample which contained (20 ppm A.A and 200 Unit Alpha amylase) than 
(30 ppm A.A and 100UnitAlpha amylase) and (30 ppm A.A and 300 Unit Alpha amylase). The study 
recommended that use alpha-amylase and ascorbic acid as level (20ppm A.A and 300 Unit Alpha 
amylase) and (30ppm A.A and 100 Unit Alpha amylase) the best level to use. 
  
Keywords: Alphaamylase, Ascorbic acid, pan bread, bakery product 

 
Introduction 

Wheat ranks first among cultivated plants of the world. It is an important source of protein for 
the inhabitants of developing countries. Wheat is unique among cereals, because it contains gluten 
which has the characteristics of being elastic when mixed with water and retains the gas developed 
during dough fermentation for making bread (Delcour and Hoseney. 2010).  

Bread plays an important role in the human diet, because it is main source of energy, protein, 
carbohydrates, fiber, minerals and vitamins in diet. Bread wheat is one of the most important crops in 
the world as well as in Egypt. In Egypt, the total yield of bread grains does not satisfy the needs of the 
country, In fact, for decades enzymes such as malt and fungal alpha-amylase have been used in bread 
making. Due to the changes in the baking industry and the ever increasing demand for more natural 
products, enzymes have gained real importance in bread formulations published by Antoine et al. 
(2004); Litwinek et al. (2013) and Halaby et al. (2014). 

Bread is porous multiphase structure in which the main compounds, i.e. protein, starch and water 
(in approximate proportions 1:6:5) are subjected to complicated physicochemical transformations 
during dough preparation and baking Eur Food Res Technol (2004).Bread is a food prepared by baking 
dough of flour, water and yeast and often additional ingredients, such as butter or salt to improve the 
taste (Osuji, 2006). Bread is one of the important staple foods in the world today, constituting the 
breakfast menu of many families, especially the medium and high income class. Bread has come to 
symbolize existence. Hardly does a day pass without the commodity making appearance on the menu 
of many families (Okoroanyanwu et al., 2007).The dough improver has been used to improve all aspects 
of the bread and give bakers the required tolerance and flexibility during all stages of the baking process: 
mixing, fermentation, baking and shelf life (Hrušková and Novotná, 2003). 

Enzymes are biological catalysts which are an indispensable component of biological reactions. 
The use of chemical catalysts has been followed for a very long time. Chemical catalysis though widely 
used was very cumbersome. The disadvantages that this method poses include need for high 
temperature and pressure for catalysis and the moderate specificity. These limitations were overcome 
by the use of enzymes. Enzymes work at milder conditions when compared to that required by chemical 
catalysts for operation. Also enzymes are highly specific and catalyze reactions faster than chemical 
catalysts (Prasad, 2011). Among the many enzymes that are widely used α-amylase has been in 
increasing demand due to its crucial role of starch hydrolysis and the applications of this hydrolytic 
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action.Alpha Amylase can be isolated from plants, animals or microorganisms. The enzyme has been 
isolated from barley and rice plants (Oboh, 2005). 
New and rapid advances in biotechnology have made a number of exciting new enzymes available to 
thebaking industry. Alpha amylase (1, 4-a-D-glucan glucanohydrolase, EC 3.2.1.1) is an endo-enzyme 
that randomly hydrolyzes amylopectin of the complex starches into simple sugars which are further 
fermented by yeast. A proper balance of naturally occurring amylase in wheat flour is desirable in order 
to produce bread that is properly fermented with richly colored crust and well developed flavor 
(Kathiresan and Manivannan, 2006). 

Alpha amylases occur naturally in wheat flour but sometimes the endogenous activity is not 
sufficient to yield fermentable sugars, consequently, flours are supplemented with exogenous a-
amylases. In flours with weak a-amylase activity, carbon dioxide development can be increased 
/accelerated by adding damaged starch or exogenous Alpha amylase   . Commercial a-amylases can be 
obtained from fungal, cereal or bacterial sources. Bakery Industry α-Amylase is added to the dough in 
bread baking process. This causes the starch to hydrolyze into small dextrins which can further be 
fermented by yeast. This increases the rate of fermentation, also, the starch hydrolysis decreases the 
viscosity of the dough, thus improving its texture and increasing loaf volume by rising of dough. Once 
the baking is done, there may be changes during storage of baked products. All undesirable changes 
like increase of crumb firmness, loss of crispness of the crust, decrease in moisture content of the crumb 
and loss of bread flavor together are called staling. The enzyme is also used as an anti staling agent to 
improve the shelf life and softness retention of baked goods (Gupta et al., 2003).Though it has an anti-
staling effect, a slight overdose may result in gummyness of the bread. This is caused due to production 
of branched dextrins (Chi, 2009). 

Technological wheat quality is one of the key factors when considering which improver should 
be used. For better acting, dough improvers are often consisted of oxidizing and reducing agent 
(Biebaut, 1991). Oxidizing agent such as L-ascorbic acid (E300) increased dough strength by oxidized 
sulfhydryl groups (-SH) to disulfide bond (S-S). Oxidation generally affects the resistance and 
extensibility of dough (Morita et al., 1996). 

The present study was carried out to study the effect of different formulas from (ascorbic acid 
and alpha amylases) on rheological, physical, sensory properties of dough and prepared pan bread.   

 
Materials and Methods  
 
A. Materials:   

 Wheat flour"Triticum aestivum L." (72% extraction) will be obtained from Agriculture Research 
Center, Giza, Egypt. 

 Alpha amylase and Ascorbic acid will be purchased from National Research Center, Cairo, Egypt.  
 Ingredients (Yeast, salt, sugar) for bread preparation will be purchased from the local market, Cairo, 

Egypt. 
 

B. Methods:  

1- Preparation of pan Bread (unfortified and fortified with different additives): 
Preparation of pan Bread products was be prepared according to the recipe and procedures of 

Food Technology Research Center, (Penfiled and Cambpell, 1990; Gisslen, 2007). Using different level 
of alpha amylase and ascorbic  acid  with  constant  bread  recipe  and  was  be  added  as shown in 
Table (1), different additives were added each individually and combination as a mixture , then left to 
fermented for (1h) at 30° C., punched ,molded , fermented  again for (30 minutes ) at 30° C , and baked 
for 40-44minutes .In an oven at 200 °C.  
 
2- Rheological properties of the prepared wheat flour dough (unfortified and fortified with 
different additives)   
        Rheological properties of different dough's were assessed in National research center, food 
technology Dep., Dokki, Giza, Egypt, by Farinograph test (A.A.C.C., 2000). To determine: water 
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absorption (%), dough development time (minute), dough stability (minute) and dough weakening. 
Also, Extensograph test will be carried out according to the method described in the (A.A.C.C., 2000). 
An Extensograph type 4821384 Barabender Extensograph West Germany was be used to measure the 
following parameters; dough extensibility, dough resistance to extension, proportional number and 
dough energy of each of the fortified and unfortified dough under investigation . 
 

Table 1: Bread improver’s levels of alpha amylase and ascorbic acid percent with constant bread recipe 

Samples 
Alpha amylase 

(%) 
Ascorbic acid 

(%) 
Control -- -- 

Sample 1 100 Unit 10 ppm 
Sample 2 100 Unit 20 ppm 
Sample 3 100 Unit 30 ppm  
Sample 4 200 Unit 10 ppm  
Sample 5 200 Unit 20 ppm  
Sample 6 200 Unit 30 ppm  
Sample 7 300 Unit 10 ppm  
Sample 8 300 Unit 20 ppm  
Sample 9 300 Unit 30 ppm  

 
3- Evaluation of the final product: 
a- Bread area (cm2): 
        Bread area were measured (cm2) using planimeter. 
 
b- Volume (cm3):  
  It was determined by rapeseed displacement method according to Penfield and Camphell (1990). 
 
c- Height (cm) was measured: 
       Height was measured by ruler. 
 
d- Specific volume   (cm3/g): 
       Was calculating according to the following:  

Specific volume (cm3/g) = 
Volume (cm3) 

Weight (g) 
 
4-Sensory evaluation: 
       Sensory evaluation was carried out by(10) panelist from Department of Nutrition and Food 
Science at Faculty of Home Economics, Helwan university ,using A numbered score form of 5-
points (1=lowestqualityto5= highest quality) according to Klein, (1984) and Penfield & Campbell, 
(1990). Bakery products (pan bread) was evaluated for: taste, flavor, crust color, crumpcolor 
appearance, softness, degree of chewing and overall acceptability. The results for each characteristic 
will be calculated as mean value, analyzed statistically and tabulated. 
 
Statistical analysis: 

The results will be expressed as (mean ± SE). Data will be analyzed by one way analysis of 
variance (ANOVA).The differences between means were tested for significance using least significant 
difference test (LSD) at (P < 0.05) (Mead and Gurnow, 1983). 
 

Results and Discussion 

Physical prosperities of pan bread as affected by addition different additives. 
        The results showed that, pan bread made with 30 P.P + 200 unit alpha amylases had higher volume 
than the bread made with other addition (Table 2). The control sample was the lowest volume value 
compared to the other sample. As shown from these results, it was noted that, volume value were 
increased gradually when ascorbic acid and alpha amylase concentration increased.  In regard to area 
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the highest value (61.366 cm2) was present in bread contained 30P.P+200 unit alpha amylases. The 
lowest value of area was (56.96 cm2) in control sample. Value of specific volume and height were 
reduced to their lowest value in control sample (2.60 cm3 /g and 7.43 cm) respectively. The last 
parameters were reached to their maximum values in pan bread samples contained 10P.P+300 unit alpha 
amylases and 30P.P+200 unit alpha amylases respectively. 
        Based on these  results were  found that the sample which contain (30 P.P A.A + 200 unit Alpha 
amylase ) was the best value in volume , Area, height and specific volume , according to Veluppillai et 
al. (2010); Umelo et al. (2010); Baratto et al. (2015); El-Okki et al. (2017). 
 

Sensory evaluations 
          Results of sensory evaluation for pan bread prepared by different formula are presented in table 
(3). It were found that breads  prepared by  the formulas  which contained (20 P.P A.A + 100 unit alpha 
amylase ) , ( 30 P.P A.A  + 100 unit alpha amylase) , (30 P.P A.A + 200 unit alpha amylase) and  (20 
P.P A.A + 300 unit alpha amylase ) had higher score ( mean + SE) for taste , flavor , Crust color , Crump 
color , Softness, Degree of chewing , General acceptability and   Appearance as compared to the control 
followed by formula which contained (10 P.P A.A+300 unit alpha amylase) had higher score ( mean + 
SE) for taste , flavor , Crump color , Softness, Degree of chewing , General acceptability and  
Appearance, than the formula which contained (20 P.P A.A+200 unit alpha amylase) ) had higher score 
( mean + SE) for Degree of chewing , General acceptability and Appearance, than the  formula which 
contained (30 P.P A.A+300 unit alpha amylase) ) had better score ( mean + SE) for   flavor , Crust color 
, Crump color , Degree of chewing , General acceptability, than the  formula which contained (10 P.P 
A.A+100 unit alpha amylase) ) had better score ( mean + SE) for taste , Crump color, Degree of chewing 
, Appearance, than the  formula which contained (10 P.P A.A+200 unit alpha amylase) ) had better 
score ( mean + SE) for Degree of chewing , General acceptability and Appearance, than the control had 
lower score in all characteristics. The best sample which contained (20 P.P.A.A+ 300 unit alpha 
amylase). These results are agreement with Rosell et al. (2001); Goesaert et al. (2009); Sanz-Penella et 
al. (2010). 
 
Farinograph properties: 

The Effect of alpha amylase and ascorbic acid on farinograph properties of   dough prepared from 
different formulas are presented in table (4) It was found that water absorption decreased in all prepared 
sample than the control from (60ml to 57ml),respectively agree with Pyler (1988)   and Pedro (2007).  
Mixing tolerance index (B.U.)   increased in the samples which contained   alpha amylase and ascorbic 
acid than control sample from (60 B.U. to 90 B.U.)  .  Dough weakening (B.U.) increased in the samples   
10 P.P A.A + 100 unit alpha amylase, 20P.P A.A +100unit alpha amylase, 30P.P A.A + 100unit alpha 
amylase, 10P.P A.A +200unit alpha amylase, 20P.P A.A +   200unit alpha amylase, 30P.P A.A+ 200unit 
alpha amylase, 30P.P A.A+ 200unit alpha amylase, 10P.P A.A+ 300unit alpha amylase, 20P.P A.A + 
300unit alpha amylase and 30P.P A.A+300unit alpha amylase from (40 B.U. to 60 B.U.). 
         However , dough stability (min ) was increased in the samples that contained (10 A.A and 100 
alpha amylase , 20 P.P A.A + 100 unit alpha amylase  and 30 P.P A.A + 100 unit alpha amylase ) than 
in the samples that contained (10 P.P A.A + 200 unit alpha amylase , 20 P.P A.A + 200 unit alpha 
amylase , 30 P.P A.A + 200 unit alpha amylase , 10 P.P A.A + 300 unit alpha amylase and control ) but 
decreased in the samples that contained  (20 P.P A.A + 300 alpha amylase and 30 P.P A.A + 300 unit 
alpha amylase) . dough development time (min) was increased in the samples that contained (30 P.P 
A.A + 200 unit alpha amylase , 30 P.P A.A + 300 unit alpha amylase ) than in the samples that contained 
(30 P.P A.A + 100 unit alpha amylase , 10 P.P A.A + 200 unit alpha amylase , 20 P.P A.A + 200 unit 
alpha amylase , 10 P.P A.A + 300 unit alpha amylase , 20 P.P A.A + 300 unit alpha amylase ) than the 
samples that contained  (10 P.P A.A + 100 unit alpha amylase , control )  but decreased in the samples 
that contained  (20 P.P A.A + 100 unit alpha amylase ) .  Arrival time (min) was increased in the samples 
that contained (10 P.P A.A +100 alpha amylase, 20 P.P A.A + 100 unit alpha amylase and control). 
 
Extensograph properties  

The effect of alpha amylase and ascorbic acid on extensograph properties of dough prepared from 
different formulas are presented in table (5): Ii was found that dough extensibility (min) increased in 
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Table 2: Physical prosperities of pan bread as affected by addition different additives. 

Characteristics Control 

10 P.P A.A  
+ 

100 
Unit 
alpha 

amylase 

20 P.P A.A 
+ 

100 
unit 

alpha 
amylase 

30 P.P A.A 
+ 

100 
unit 

alpha 
amylase 

10 P.P A.A 
+ 

200 
unit 

alpha 
amylase 

20 P.P A.A 
+   

 200 
unit 

alpha 
amylase 

30 P.P A.A 
+  

200 
unit 

alpha 
amylase 

10 P.P A.A 
+ 

 300 
unit 

alpha 
amylase 

20 P.P A.A 
+ 

 300 
unit 

alpha 
amylase 

30 P.P A.A 
+ 

300 
unit 

alpha 
amylase 

Volume (cm3) 
1000f 
+ 5 

1149.3e 
+ 1.17 

1201d 
+1 

1250c 
+ 1 

1190d 
+ 1 

1300b 
+ 1 

1400a 
+ 2 

1066e 
+ 0.26 

1290c 
+ 1 

1310.3b 
+ 0.5 

Area (cm2) 
56.96 

+ 0.351 
59.66 

+ 0.351 
59.96 

+ 0.208 
60.6 

+ 0.699 
56.23 

+ 1.011 
58 

+ 1.452 
61.366 
+ 0.602 

57.166 
+ 1.059 

60.26 
0 

60.4 
+1.201 

Specific volume 
(cm3/g) 

2.6f
 

0 
3.03 de 
+ 0.19 

3.18cd 
+ 0.5 

3.45 ab 
+ 0.33 

3.17 cd 

+ 0.58 
3.42ab 
+ 0.35 

3.60 a 
+ 0.13 

2.86 e 
+ 0.01 

 

3.37bc 
+ 0.1 

3.48 ab 
+ 0.01 

Height (cm) 7.43+ 0.404 
7.9 
0 

7.76 
+ 0.251 

7.93 
+ 0.378 

7.66 
+ 0.416 

7.73 
+ 0.115 

8 
+ 0.1 

7.36 
+ 0.152 

7.96 
+ 0.351 

7.8 
+ 0.2 

 
Table 3: Mean value of sensory characteristics of pan bread with different additives each individually and control sample after backing. *Level of significant is (p> 0.05). 

Characteristics Control 

10 P.P A.A 
+ 

 100 unit 
alpha 

amylase 

20P.P A.A   
+ 

100 unit 
alpha 

amylase 

30 P.P A.A  
+  

100 unit 
alpha 

amylase 

10 P.P A.A  
+ 

200 unit 
alpha 

amylase 

20 P.P A.A  
+  

200 unit 
alpha 

amylase 

30P.P A.A 
+  

200 unit 
alpha 

amylase 

10 P.P A.A 
+   

300 unit 
alpha 

amylase 

20P.P A.A  
+  

300 unit 
alpha 

amylase 

30 P.P A.A 
+ 

300 unit 
alpha 

amylase 

Taste 
4.3 d 

+  0.349 
4.6 bc 

+ 0.12 
5 a 

0 
5 a 

0 
4.4cd 

+ 0.316 
4.55bc 

+ 0.283 
4.95 a 

+ 0.158 
5 a 

0 
5 a 

0 
4.7 b 

+ 0.258 

Flavor 
4.35 d 

+ 0.474 
4.6 c 

+ 0.394 
5 a 

0 
4.95 a 

+ 0.158 
4.55 cd 

+ 0.283 
4.65 bc 

+ 0.337 
5 a 

0 
5 a 

0 
5 a 

0 
4.84ab 

0.241 

Crust color 
4.25 d 

+ 0.263 
4.65 c 

+ 0.241 
5 a 

0 
5 a 

0 
4.75bc 

+0.263 
4.75bc 

+0.263 
4.95 ab 

+ 0.158 
4.75bc 

+ 0.263 
5 a 

0 
4.9 ab 

+ 0.210 

Crump color 
4.3 d 

+ 0.349 
4.6 bc 

+ 0.394 
4.85 ab 

+ 0.241 
4.9 a 

+ 0.210 
4.55 cd 

+ 0.368 
4.75 abc 

+ 0.263 
4.95 a 

+ 0.185 
4.9 a 

+ 0.210 
4.95 a 

+ 0.158 
4.75 abc 

+ 0.263 

Softness 
4.2 c 

+ 0.349 
4.35c 

+ 0.241 
4.8 ab 

+ 0.258 
4.85 ab 

+ 0.241 
4.7 d 

+ 0.349 
4.75 ab 

+ 0.263 
4.9 ab 

+ 0.216 
4.9 ab 

+ 0.216 
4.95 a 

+ 0.158 
4.7 d 

+ 0.349 

Degree of chewing 
4.2 c 

+ 0.258 
4.5 b 

+ 0.333 
4.9 a 

+ 0.210 
4.9 a 

+ 0.158 
4.45 bc 

+ 0.368 
4.7 ab 

+ 0.258 
4.8 a 

+ 0.349 
4.85 a 

+ 0.241 
4.9 a 

+ 0.210 
4.7 ab 

+ 0.349 

General 
acceptability 

4.2 d 

+ 0.379 

4.6c 

+ 0.210 
 

4.95a 

+ 0.158 
4.95a 

+ 0.158 
4.65bc 

+ 0.337 
4.85ab 

0.241 
5 a 

0 
4.8 abc 

+0.258 

4.8 abc 

+0.258 
 

4.7bc 

+ 0.258 
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Table 4: Effect of alpha amylase and ascorbic acid on farinograph properties of dough prepared from different formulas. 

Characteristics Control 

10 P.P A.A 
+ 

100 unit 
alpha 

amylase 

20 P.P A.A 
+ 

100 unit 
alpha 

amylase 

30 P.P A.A 
+ 

100 unit 
alpha 

amylase 

10 P.P A.A 
+ 

200 unit 
alpha 

amylase 

20 P.P A.A 
+ 

200 unit 
alpha 

amylase 

30 P.P A.A 
+ 

200 unit 
alpha 

amylase 

10 P.P A.A 
+ 

300 unit 
alpha 

amylase 

20 P.P A.A 
+ 

300 unit 
alpha 

amylase 

30 P.P A.A 
+ 

300 unit 
alpha 

amylase 

Water absorption (ml) 60 59 59 59.5 59 59 59 57 57 57 

Dough development time 
(min) 

1.5 1.5 1 2 2 2 2.5 2 2 2.5 

Arrival time(min) 2 2 2 1.5 1.5 1.5 1 1.5 1.5 1 

Dough stability (min) 12 12.5 12.5 12.5 12 12 12 12 11.5 11.5 

Dough weakening (B.U.) 30 30 40 40 45 45 45 50 50 60 

Mixing tolerance index 
(B.U.) 

60 70 70 70 75 75 80 90 90 90 

A.A= ascorbic acid 

 
Table 5: Effect of alpha amylase and ascorbic acid on extensograph properties of   dough prepared from different formulas. 

Characteristics Control 

10 P.P A.A 
+ 

100 unit 
alpha amylase 

20 P.P A.A 
+ 

100 unit 
alpha amylase 

30 P.P A.A 
+ 

100unit 
alpha amylase 

10 P.P A.A 
+ 

200 unit 
alpha amylase 

20 P.P A.A 
+ 

200 unit 
alpha amylase 

30 P.P A.A 
+ 

200 unit 
alpha amylase 

10 P.P A.A 
+ 

300 unit 
alpha amylase 

20 P.P A.A 
+ 

300 unit 
alpha amylase 

30 P.P A.A 
+ 

300 unit 
alpha amylase 

Dough extensibility (min) 15 13 12 12 12 11 11 10 10 9 

Dough resistance to 
extension (B.U.) 

290 320 360 380 390 420 430 490 510 520 

R/E 19.3 24.6 30 31.6 32.5 38.18 39 49 51 57.7 

Dough energy  (cm2) 50 172 177 170 174 173 175 190 190 199 
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control than increased in the sample which contained (10 P.P A.A + 100 unit alpha amylase) 
respectively, than increased in the samples which contained (20 P.P A.A +100 unit alpha amylase, 30 
P.P A.A + 100 unit alpha amylase , 10 P.P A.A + 200 unit alpha amylase ) than increased in the samples 
which contained (20 P.P A.A + 200 unit alpha amylase , 30 P.P A.A + 200 unit alpha amylase ) than 
increased in the samples which contained (10 P.P A.A + 300 unit alpha amylase , 20 P.P A.A + 300 
unit alpha amylase ) but decreased in the sample  that contained (30 P.P A.A + 300alpha amylase) 
(Codina et al., 2007).  Dough resistance to extension (B.U.) was increased in all samples contained 
alpha amylase and ascorbic acid but decreased in the absence of these additives as in control sample.  

The Value of  dough energy (cm2) increased in the sample which contained (30 P.P A.A + 300 
unit alpha amylase) as compared with the samples which contained (10 P.P A.A + 300 unit alpha 
amylase , 20 P.P A.A + 300 unit alpha amylase ) than the sample which contained (20 P.P A.A + 100 
unit alpha amylase ) than the sample which contained (30 P.P A.A + 200 unit alpha amylase ) than the 
sample which contained (10 P.P A.A + 200 unit alpha amylase) than the sample which contained (20 
P.P A.A + 200 alpha amylase)  than the sample which contained (10 P.P A.A + 100 unit alpha amylase 
) than the sample which contained (30 P.P A.A + 100 unit alpha amylase) but decreased in the control 
sample. 

 
Conclusion 
         The present study indicates that the importance of alpha amylase and ascorbic acid to improve 
sensory characteristics, physical properties and Rheological characteristics when adding to dough. 
Based on these results we found that the sample which contained 30 P.P A.A + 200 unit alpha amylase 
had the highest Physical properties, and the best sample which contained 20 P.PA.A + 300 unit alpha 
amylase is the best for Sensory evaluations.  
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