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ABSTRACT 
 

A study was conducted in the Department of Food Technology, PMAS Arid 
Agriculture University, Rawalpindi, Pakistan during the year 2010 to select a 
suitable wheat variety for pizza baking. For this purpose eight wheat varieties 
(AS-2000, Auqab-2000, Bhakkar-2002, Fareed-2006, GA-2002, Inqilab-91, Seher-
2006 and Shafaq-2006) were collected and evaluated for their physico-chemical, 
rheological and baking properties. The physical and chemical properties of 
whole wheat flour alongwith wet and dry gluten content, SDS (sodium dodecyl 
sulfate) sedimentation value, Pelshenke value and falling number varied 
significantly among different wheat varieties. Physical dough properties 
evaluated through Farinogram were also influenced significantly among 
selected wheat cultivars. Sensory parameters of pizza before and after baking 
disclosed that Inqilab-91 proved as the best variety for pizza baking while some 
other varieties like Auqab-2000 and Bhakkar-2002 also exhibited better quality 
for all sensory attributes. 
 
KEYWORDS: Triticum aestivum; cultivars; testing; baking characteristics; 

Pakistan.  
 

INTRODUCTION 
  
Pizza was introduced in the middle of 20th century. Gradually it gained huge 
popularity and now a day’s it ranks among the world’s most widespread fast 
foods. Pizzas are known for their wide variety and attractive appearance. It is 
liked by all aged groups especially in youth (7). Basically, it is a type of flat 
bread that is leavened chemically or by yeast and containing flavorful 
toppings depending upon the consumer preference (35). About 40 percent of 
pizza weight is dough base and remaining 60 percent consists of toppings 
(32). Rheological and functional properties of dough play an important role in 
governing the quality of pizza. 

                                                 
*Department of Food Technology, Pir Mehr Ali Shah Arid Agriculture University, 
Rawalpindi, Pakistan, **Deputy Secretary (Planning), Department of Agriculture, Govt. of 
Punjab, Lahore, Pakistan.   
  
 

J. Agric. Res., 2011, 49(3) 



T. Naseem et al.  370

Wheat flour is the major ingredient in the production of bread, pizza and rolls. 
This flour is unique among the cereal grains because of gluten-forming 
proteins which have great impact on crust and crispiness of pizza (31). The 
dough characteristics of pizzas such as clean-up stage, colour of dough, 
proofing time, surface smoothness of the dough and evenness of' holes at 
bottom of the dough differ significantly due to the differences in flour of 
different wheat varieties (29). 
 
It is an established fact that a variety cannot stay forever in the field and 
evaluation of new wheat varieties is a regular feature by wheat breeders. The 
average life of wheat variety in Pakistan ranges from 5 - 6 years. It is also 
imperative that manufactures of pizza should not depend on a single variety 
but must have some alternative varieties (30). 
 
In Pakistan numerous wheat cultivars are being grown which find their way to 
the flour mills and finally to bakeries regardless of their impact on quality (15). 
The production of flour with unknown baking behaviour poses problems both 
for millers and bakers (6). Although different tests are available for the 
evaluation of wheat flour quality, yet baking is the most accurate method for it 
(14).  
 
The present study was designed to assess the physico-chemical 
characteristics of some newly evolved wheat varieties for selecting suitable 
variety for pizza baking. 
 

MATERIALS AND METHODS 
 

This study was conducted in the Department of Food Technology, PMAS Arid 
Agriculture University, Rawalpindi, Pakistan during the year 2010. Eight 
wheat varieties (AS-2000, Auqab-2000, Bhakkar-2002, Fareed-2006, GA-
2002, Inqilab-91, Seher-2006 and Shafaq-2006) were collected from Punjab 
Seed Corporation, Faisalabad, Pakistan. The physico-chemical 
characteristics like 1000-kernel weight, test weight, particle size index, 
moisture, ash, protein, wet and dry gluten contents, SDS (sodium dodecyl 
sulfate) sedimentation and Pelshenke values of whole wheat flour were 
determined according to AACC (1). Milling of grains of each wheat variety 
through Quadrumate Senior Mill, falling number of flour and determination of 
physical dough characteristics (Farinographic) was also carried out according 
to AACC (1).  
 
Pizza was prepared from the flour of each wheat variety and evaluated for 
various pre-baked parameters, such as clean-up stage, proofing time, surface 
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smoothness of dough and evenness of holes at bottom. To assess the quality 
and acceptability of pizza, sensory evaluation of baked pizza for various 
sensory attributes such as colour, flavour, aroma, texture, taste and overall 
acceptability was carried out by using the hedonic scale (20). Finally, the data 
obtained for each parameter were statistically analyzed by using the 
techniques described by Steel et al. (33). 
 

RESULTS AND DISCUSSION 
 

Physico-chemical characteristics of wheat varieties 
 
The data (Table 1) showed significant variation for 1000-kernel weight and 
test weight among different varieties. GA-2002 showed the highest 1000-
kernel weight (47.54 g) against the lowest of Bhakkar-2002 (35.93 g). The 
highest test weight was observed in Shafaq-2006 (80.06%) and lowest in 
Auqab-2000 (76.22%). In case of particle size index Seher-2006 ranked first 
(24.90%) while Shafaq-2006 stood last (16.28%). The results indicated that 
Auqab-2000, Bhakkar-2002, Fareed-2006, GA-2002, Inqilab-91 and Shafaq-
2006 fall in the category of medium hard and AS-2002 and Seher-2006 in the 
category of medium soft wheat according to  hardness scale of AACC (1).  
 
Table 1. Physical analysis of wheat flour of different wheat varieties. 
 

Wheat variety Thousand kernel 
weight (%) 

Test weight (%) Particle size index 
(%) 

Seher-2006 41.3 bc 77.18 e 24.90 a 
Auqab-2000 40.33 c 76.22 f 17.30 g 
Bhakkar-2002 35.93 d 79.99 a 18.08 e 
AS-2002 39.97 c 77.59 d 17.86 f 
Inqilab-91 42.37 b 78.06 c 19.00 d 
Shafaq-2006 37.07 d 80.06 a 16.28 h 
GA-2002 45.73 a 76.4 f 21.37 b 
Fareed-2006 45.41 a 79.4 b 19.47 c 

Mean values carrying same alphabetic letter in each column show non-significant difference 
(p>0.05) 
 
The chemical composition of whole wheat flour such as moisture content, ash 
content and crude protein content were also significantly varied among wheat 
varieties (Table 2). The moisture, ash and crude protein contents ranged from 
9.80 to 11.23, 0.86 to 1.33 and 8.35 to 13.68 percent, respectively (Table 2). 
The wet and dry gluten contents significantly varied due to differences in 
wheat varieties (Table 2) which ranged from 20.14 to 32.67 and 7.27 to 10.68 
percent, respectively. The highest wet gluten was observed in Inqilab-91 and 
lowest in AS-2002. The SDS sedimentation value was higher in Inqilab-91 
(28.67ml) and lowest in Auqab-2000 (23.83 ml). The Pelshenke value was 
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also affected significantly due to wheat varieties (Table 2). This value ranged 
from 147.3 (AS-2002) to 348.7 minutes (Inqilab-91). The wheat varieties with 
higher Pelshenke and SDS sedimentation values were grouped as wheat with 
strong gluten and may be used for yeast leavened products. 
 
Table 2. Chemical analysis of wheat flour of different wheat varieties. 
 

Wheat variety Moisture  
content 

(%) 

Ash 
content 

(%) 

Protein 
content 

(%) 

Wet 
gluten (%) 

Dry gluten 
(%) 

SDS 
sediment-
ation test 

(ml) 

Pelshenke  
value (min) 

AS-2002 10.4bc 1.00 b 8.35 f 20.14 e 7.27 c 23.83 d 147.3f 
Auqab-2000 9.8d 0.86 c 12.02 c 28.1 cd 9.27 b 26.83 bc 292.3d 
Bhakkar-2002 10.59b 1.06 b 13.04 b 30.76 ab 9.62 ab 26.17 c 295.7d 
Fareed-2006 11.23a 1.05 b 12.82 b 29.49 bc 10.23 ab 24.5 d 302.3c 
GA-2002 10.32c 1.04 b 11.77 cd 26.42 d 9.44 b 27.33 b 217.7e 
Inqilab-91 10.63b 1.29 a 13.68 a 32.67 a 10.68 a 28.67 a 348.7a 
Seher-2006 10.47bc 1.33 a 11.42 de 27.91 cd 10.19 ab 24.67 d 322.7b 
Shafaq-2006 11.16a 0.88 c 10.97 e 27.33 cd 9.52 b 24.67 d 218.7e 

Mean values carrying same alphabetic letters in each column show non-significant difference 
(p>0.05). 
 
The significant differences in 1000-kernel weight and test weight may be 
ascribed to the differences in genetic makeup of varieties, growing location, 
different growing and environmental conditions prevailed during growing 
periods of wheat in each region (4, 30). These results are in close agreement 
to the earlier findings (2, 3, 4, 10, 15, 30), The variation in particle size index 
is also attributed to the differences in genetic makeup of the varieties. 
However, environmental conditions also have intermediate to extreme effects 
on the hardness depending on the conditions to which a cultivar is subjected 
during growth (8, 9, 24, 28). The results of present study are in close 
agreement to the findings of Anjum et al. (5) and Butt et al. (11). 
 
Variation in the moisture content is mainly attributed to the differences in 
climatic conditions persisted during harvest and storage of wheat (29). Varied 
protein contents of different wheat varieties depend mainly on variety and 
environmental conditions during growth (4). Environmental conditions during 
grain fill period influence the accumulation of protein in developing wheat 
kernel. Protein quality under normal growing conditions is controlled 
genetically, whereas protein quantity depends on soil and climatic conditions 
prevailing during different growth stages (8). The results regarding moisture, 
ash and protein are in close agreement to earlier findings (4, 6, 22, 29). The 
differences in gluten content may be ascribed to the differences in parents of 
wheat varieties tested, variation in climatic conditions and differences in 
cultural practices (30, 34). These results are comparable with previous 
findings (4, 16, 21, 25, 29). 
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The significant differences in SDS sedimentation value suggested that the 
tested varieties have genetic differences which are translated into the quality 
of gluten (13, 30). The results regarding Pelshenke and SDS sedimentation 
values are in close agreement with those of Randhawa (29), Islam et al. (16) 
and Paliwal and Singh (26). 
 
Flour yield 
 
The yield of straight grade flour (SGF) a blend of reduction flour and break 
flour ranged from 51.99 to 62.00 percent (Table 3). Maximum SGF yield was 
recorded in Seher-2006 and minimum in AS-2002. The reduction flour (RF) 
yield and break flour (BF) yield ranged from 35.05 to 46.74 and 13.65 to 
18.95 percent, respectively among different wheat varieties (Table 3). 
Maximum BF yield was recorded in AS-2002 and minimum in Auqab-2000. 
Shafaq-2006 exhibited maximum yield of shorts (4.98%) against minimum of 
Seher-2006 (4.32%). For bran percentage AS-2002 showed maximum value 
(43.63) while Seher-2006 contained minimum amount of bran (33.68%).  
 
Table 3. Milling fractions of different wheat varieties. 
 
Wheat variety RF (%) BF (%) SGF (%) Shorts (%) Bran (%) 
Seher-2006 46.74 15.26 62.00 4.32 33.68 
Auqab-2000 40.78 13.65 54.62 4.96 40.59 
Bhakkar-2002 45.26 15.08 60.33 4.36 35.31 
AS-2002 35.05 16.95 51.99 4.37 43.63 
Inqilab-91 45.56 14.78 60.34 4.83 34.83 
Shafaq-2006 45.34 14.76 60.11 4.98 34.9 
GA-2002 42.82 15.07 58.80 4.74 36.38 
Fareed-2006 43.03 14.79 57.82 4.85 37.32 
 
Variation in flour yield observed in different wheat varieties may be attributed 
to the differences in kernel and test weights. The percentage of flour 
extraction may be influenced by the percentage volume of starchy endosperm 
which, in turn, is affected by size and shape of grain, thickness of bran and 
size of germ. The flour yield of different wheat varieties in present study is in 
consistence with the findings of Butt (10), Islam et al. (16) and Randhawa et 
al. (30).  
 
Falling Number 
 
Falling number of wheat varieties significantly differed (p<0.05) among wheat 
varieties (Table 4) which ranged from 291.0 (Inqilab-91) to 391.33 seconds 
(AS-2002).  
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Table 4. Farinographic characteristics and falling number value of 
different wheat varieties. 

 
Wheat variety WA (%) DDT (Min) DS (min.) Falling 

number (sec) 
Seher-2006 55.2 1.7 6.1 343.67 cd 
Auqab-2000 56.8 1.5 8.38 299.67 e 
Bhakkar-2002 56.4 1.3 10.35 333.33 d 
AS-2002 54.6 1.53 2.4 391.33 a 
Inqilab-91 57.0 5.1 18.8 291.00 e 
Shafaq-2006 55.0 4.9 4.2 353.67 c 
GA-2002 55.4 4.5 3.7 382.67 ab 
Fareed-2006 56.0 5.5 3.8 374.00 b 

Mean values carrying same alphabetic letters in each column show non-
significant difference (p>0.05). 

 
Falling number is an indirect test to measure the amount of alpha-amylase 
activity in wheat. This activity increases as wheat germinates. Alpha amylase 
activity depends on weather conditions, especially precipitation conditions 
and mineral fertilizer. Values below 200 seconds indicate a high level of 
enzyme activity while values of falling number exceeding 400 seconds 
indicate very low or no alpha amylase activity. Bread flour should have falling 
number between 200-300 seconds. The results regarding falling number are 
in close agreement with the findings of Konopka et al. (19) and Pasha (27). 
 
Farinographic characteristics 
 
The farinographic characteristics such as water absorption (WA), dough 
development time (DDT) and dough stability (DS) differed significantly due to 
differences in wheat varieties (Table 4). The highest water absorption was 
recorded in flour of Inqilab-91 (57.0%) and the lowest in AS-2002 (54.6 %). In 
case of dough development time, flour of Fareed-2006 took more time (5.5 
minutes) against minimum by flour of Bhakkar-2002 (1.3 minutes). Dough 
stability of tested wheat varieties ranged from 2.4 (AS-2002) to 18.8 minutes 
(Inqilab-91) (Table 4). 
 
Sensory evaluation of pre-baked pizza 
 
The dough characteristics of pizza differed significantly due to the differences 
in flour of wheat varieties (Table 5). Mean scores for sensory evaluation of 
pre-baked pizza for clean-up stage, proofing time, surface smoothness of the 
dough and evenness of holes at bottom of the dough ranged from 1.14-2.29, 
71.00-91.00, 5.67-8.33 and 4.67-8.33, respectively, among different wheat 
varieties (Table 5). 
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Table 5. Mean values for sensory parameters of pre-baked pizza. 
 

Wheat variety Clean-up 
stage (min.) 

Proofing 
time (min.) 

Surface 
smoothness 

Evenness 
of holes 

AS-2002 1.14 e 71.00 f 5.67 e 4.67 c 
Auqab-2000 1.45 d 87.00 ab 8.33 a 8.33 a 
Bhakkar-2002 1.96 bc 85.00 bc 7.67 ab 6.67 b 
Fareed-2006 1.68 cd 74.67 ef 6.67 cd 6.33 b 
GA-2002 2.14 ab 81.00 cd 7.33 bc 7.33 ab 
Inqilab-91 2.29 a 91.00 a 8.33 a 8.33 a 
Seher-2006 1.49 d 78.33 de 6.00 de 6.34 b 
Shafaq-2006 2.09 ab 73.33 f 6.67 cd 6.67 b 

Mean values carrying same alphabetic letters in each column show non-
significant difference (p>0.05). 
 

Sensory evaluation of baked pizza 
 
The statistical analysis regarding sensory evaluation of baked pizza for 
various parameters i.e. colour, aroma, flavour, texture, taste and overall 
acceptability delineated that pizza prepared from straight grade flour was 
significantly differed in wheat varieties (Table 6). Mean scores for colour, 
aroma, flavour, texture, taste and overall acceptability ranged from 6.33 to 
8.50, 6.50 to 8.67, 6.83 to 8.83, 6.67 to 8.50, 7.33 to 8.67 and 5.67 to 8.17, 
respectively among different wheat varieties.  
 
Table 6.  Mean values for sensory parameters of baked pizza. 
 

Wheat variety Colour Aroma Flavour Texture Taste Overall 
acceptability 

AS-2002 6.33 e 6.50 d 6.83 b 6.67 d 7.33 c 5.67 e 
Auqab-2000 8.00 ab 8.33 ab 8.50 a 8.33 a 8.33 ab 7.83  ab 
Bhakkar-2002 7.50 bc 7.67 bc 7.50 b 7.67 ab 8.00 abc 7.33 abc 
Fareed-2006 6.50 de 7.00 cd 7.33 b 7.17 bc 7.50 c 6.33 de 
GA-2002 7.17 cd 6.67 d 7.00 b 6.83 bc 7.83 bc 6.83 cd 
Inqilab-91 8.50 a 8.67 a 8.83 a 8.50 a 8.67 a 8.17  a 
Seher-2006 7.33 bc 7.17 cd 7.33 b 7.33 bc 7.50 c 7.00  bcd 
Shafaq-2006 7.33 bc    7.17 cd 7.50 b 7.33 bc 7.67 bc 7.17 bcd 

Mean values carrying same alphabetic letters in each column show non-significant difference 
(p>0.05) 
 
Differences in farinographic characteristics may be due to the variation in 
protein quantity and quality (13). Water absorption capacity of dough 
increases with increase in protein content and improvement in gluten quality 
in addition to protein content of flour. Stronger wheat flour has the ability to 
absorb and retain larger quantity of water as compared to weak wheat flours. 
If flour containing higher protein content does not show higher value for water 
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absorption, it may be due to differences in starch damage and pantosans, 
which have relatively larger effect on water absorption of flour (23). The DDT 
is influenced by protein content and quality. Higher value of DDT is an 
indication of strong flour, while lower DDT reflects weak flour. The dough 
stability is an indicator of flour strength. Dough stability beyond 10 minutes 
may be more suitable to the bakers as it can withstand mixing for a long 
period (6). 
 
The differences in colour, flavour and taste are attributed to the difference in 
hardness/softness of wheat grains (12). Inferior flavour, taste and texture 
were due to low amylase activity, low DDT and DS and variation in protein 
composition (18).  

 
CONCLUSION 

 
On the basis of scores assigned by the panel of judges for different sensory 
attributes of pizza, it may be concluded that wheat variety Inqilab-91 is the 
most suitable for pizza making. However, other varieties such as Auqab-
2000, Bhakkar-2002, Seher-2006, Shafaq-2006 and GA-2002 may also be 
used for this purpose in Pakistan. 
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