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Physico-chemical and Milling Properties of New Spring Wheats
Grown in Punjab and Sind for the Production of Pizza

M. ATIF RANDHAWA, FAQIR M. ANJUM AND MASOOD S. BUTT
Department of Food Technology, University of Agriculture, Faisalabad—38040, Pakistan

ABSTRACT

Seven Pakistani wheat varieties namely Inqulab-91, Chenab-2000, Igbal-2000, Augab-2000 and T-95713 were collected from
Punjab, and V-7002 and V-7003 were collected from Sind. These varieties were subjected to physico-chemical analyses and
milling performance. The physical and chemical characteristics of whole wheat flour, wet and dry gluten content, SDS-
sedimentation value and pelshenke value differed significantly among different wheat varieties. It was concluded that wheat
varieties having higher values for protein content, gluten contents, pelshenke value and SDS-sedimentation value are better for
production of pizza. Moreover, the wheat varieties grown in Punjab were relatively better in the studied parameters than wheat

varieties grown in Sind province.
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INTRODUCTION

Wheat (Tritricum aestivum) occupies unique position
in human diet since ancient times. It is consumed in various
forms in almost all parts of the world. It ranks number one
position in area and production amongst the food grain
crops on global basis. Wheat holds a distinct position in
Pakistani diet by contributing more than 60% of the total
protein and calorie requirements in the daily diet. Wheat is
grown in Pakistan in all provinces and mainly used for the
production of unleavened flat bread locally known as
“Chapati”. The chapati requires, medium hard texture of
wheat containing 10.5% protein content (Moss, 1973).
Some of the wheat is also used for the production of other
bakery products such as bread, cookie, cakes and pizzas.

The wheat flour is one of the major ingredients of
pizza which has a great impact on its crust and crispiness.
Wheat gluten possesses unigque characteristics, to form
visco-elastic and cohesive dough. The wheat gluten can
retain gas and form an aerated product. Earlier work carried
out by Islam et al. (1998) has found one Pakistani wheat
variety suitable for pizza production. The MCR private Ltd.,
a franchisee of Pizza Hut, is using the identified local wheat
variety since 1998 for the production of pizza in Pakistan. It
is an established fact that a variety can not stay for ever in
the field and the evolution of new wheat varieties is a
regular feature. The average life of a wheat variety in
Pakistan ranges from 5-6 years. It is also an imperative that

the manufactures of Pizza should not depend on a single
variety but must have an alternative variety.

This study was designed to evaluate the new wheat
varieties for various physico-chemical parameters in order
to identify wheat variety which can meet the standard
specification required for the production of pizza in
Pakistan. The mandate of the present project was to
characterize new spring wheat varieties commercially
grown in Punjab and Sind for various physico-chemical and
milling properties in order to assess their suitability for the
production of pizza.

MATERIALS AND METHODS

Seven wheat varieties were collected from two
different provinces i.e. Punjab and Sind of Pakistan (Table
). Physical characteristics like thousand kernel weight and
test weight were determined according to the methods
described in AACC (2000). Chemical characteristics such
as moisture, ash, protein, wet and dry gluten contents and
pelshenke values of whole wheat flour were determined
according to the procedures given in AACC (2000). SDS
sedimentation values of whole wheat flour were determined
by following the method outlined by Williams et al. (1986).
The grains of each wheat variety were milled through
Quadrumate Senior Mill according to the procedure
described in AACC (2000). The data obtained for each
parameter was subjected to statistical analysis by using the
techniques of Steel et al. (1996).



RaNDHAWA et al. / Int. J. Agri. Biol., Vol. 4, No. 4, 2002

RESULTS AND DISCUSSION

The physical characteristics such as 1000 kernel
weight and test weight showed significant variation among
different wheat varieties (Table I1). Thousand kernel weight
and test weight ranged from 36.29 to 42.56 g and 69.67 to
77.33 kg hl* among different wheat varieties, respectively
(Table I1). Significantly the highest 1000-kernel weight was
observed in V-7003 and the lowest in Inqulab-91. The
highest test weight was recorded in T-95713 and the lowest
in the grains of Inqulab-91 and Chenab-2000 but both of
these possessed non-significant differences among each
other. The significant differences observed in test weight
and 1000-kernel weight among wheat varieties may be due
to the differences in the genetic make up of the varieties.
However, these differences may be partly attributed due to
different growing and environmental conditions prevailed
during growing periods. The results are comparable with
early findings of Finney et al. (1973), Slaughter et al.
(1992), Islam et al. (1998), Anjum and Walker (2000) and
Butt et al. (2001).

The chemical composition of whole wheat flour such
as moisture content, ash content and crude protein content
were significantly affected by the wheat varieties (Table
I11). The moisture content, ash content and crude protein
content ranged from 7.68 to 9.32%, 1.32 to 1.72% and
11.82 to 14.10%, respectively (Table I1). Significantly the
highest protein content was observed in Igbal-2000
followed by Augab-2000. The results of this investigation
are comparable with early findings of Davis et al. (1981),
Tanija et al. (1983), Khan et al. (1987) and Islam et al.
(1998) who also reported chemical characteristics within
these ranges. The wet and dry gluten contents significantly
varied due to differences in wheat varieties. The wet and dry
gluten contents ranged from 26.40 to 38.41% and 8.40 to
13.11%, respectively. Significantly the highest wet gluten
content was observed in Augab-2000 followed by Igbal-
2000.The differences in protein and gluten content may be
ascribed to the differences in parents of wheat varieties
tested, variation in climatic conditions and differences in
cultural practices. The wheat varieties with higher protein
and gluten content are better for pizza production. The
results are comparable with early findings of Huebner
(1970), Ahmad (1993) and Islam et al. (1998) who also
reported chemical characteristics within these ranges.

Table 1. List of wheat varieties collected from
different research institutes

Variety Research Institute Province
Inqulab-91 Wheat Research Institute, Faisalabad. ~ Punjab
Chenab-2000 Wheat Research Institute, Faisalabad.  Punjab
Igbal-2000 Wheat Research Institute, Faisalabad. ~ Punjab
Augab-2000 Wheat Research Institute, Faisalabad.  Punjab
T-95713 Wheat Research Institute, Faisalabad. ~ Punjab
V-7002 Atomic Energy Agricultural Research  Sind
Centre, Tandojam.
V-7003 Atomic Energy Agricultural Research  Sind

Centre, Tandojam.

Table I1. 1000 kernel weight and Test weight of
different wheat varieties

Variety 1000 kernel weight (g) Test weight (kg/hl)
Inqulab-91 36.29 e 69.83 ¢
Chenab-2000 40.89b 69.83 ¢
Igbal-2000 37.79d 70.00 ¢
Augab-2000 39.66 ¢ 69.67 c
T-95713 4233 a 7733 a
V-7002 41.38b 75.50 b
V-7003 42.56 a 76.33 b

Note: Mean values carrying same letters in each column are not
significantly different from each other.

The pelshenke as well as SDS sedimentation value
were also affected significantly due to wheat varieties
(Table II1). The pelshenke value ranged from 108 to 185
minutes. Highest SDS sedimentation value was observed in
Augab-2000 followed by Igbal-2000. The sedimentation
value varied from 18.17 to 28.33 ml. Inqulab-91, Augab-
2000 and Igbal-2000 gave significantly the highest values
for pelshenke test where as significantly the highest SDS
sedimentation value was recorded in Augab-2000 and Igbal-
2000. The wheat varieties which showed higher pelshenke
and SDS sedimentation values were grouped as wheats with
strong gluten and may be used for yeast leavened products.
Therefore, the existence of significant variation in SDS
sedimentation value and pelshenke value within the tested
wheat varieties suggest that these wheats may have
differences in their gluten quality which may be attributed to
variation in their genetic make up. The results regarding
pelshenke and SDS sedimentation value are comparable
with early findings of Butt (1996) and Islam et al. (1998)

Table I11. Chemical analysis of whole wheat flour of different wheat varieties

Variety Moisture Ash Protein Wet gluten
(%) (%) (%) (%)
Inqulab-91 9.32a 171a 1292¢ 37.42b
Chenab-2000 9.03 ab 1.67a 12.76 d 30.67¢c
Igbal-2000 9.03 ab 1.70a 1410a 37.82b
Augab-2000 7.68d 161a 13.53b 3841a
T-95713 9.06 ab 1.32b 11.82¢g 26.40 e
V-7002 8.17c 172a 1259 e 30.56 ¢
V-7003 8.87 b 1.66 a 12.18 f 28.94d

Dry gluten Pelshenke SDS sedimentation
(%) value (Min.) value (mL)

13.11a 185a 25.00b

10.16 d 142 d 21.67d

12.48b 162 ¢ 28.17a

12.81a 170 b 28.33a

8.40e 108 f 18.17e

10.53 ¢ 137 e 22.33¢c

10.04 d 135¢e 22.17¢

Note: Mean values carrying same letters in each column are not significantly different from each other.
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who also reported chemical characteristics within these
ranges. The straight grade flour yield (blend of reduction
flour and break flour) ranged from 52.79 to 70.01% (Table
IV). Maximum straight grade flour yield was recorded in
Chenab-2000 followed by Inqulab-91, T-95713 and Igbal-
2000. Augab-2000 contained the lowest percent of straight
grade flour. The reduction flour yield ranged from 40.88 to
54.21%. The reduction flour yield was found to be the
highest in Chenab-2000 and the lowest in Augab-2000. The
maximum break flour yield was recorded from grains of
Igbal-2000 and the minimum from V-7002. The amount of
break flour yield varied from 11.41 to 19.72% among
different wheat varieties.

Table IV. Milling  fractions of different wheat

varieties

Variety R. B. Flour SGF Shorts  Bran
Flour (%) (%) (%) (%)
(%)

Inqulab-91 51.00 16.00 67.00 5.20 31.00

Chenab-2000 54.21 15.80 70.01 4.64 28.48

Igbal-2000 44.40 19.72 64.12  4.00 38.41
Augab-2000 40.88 11.91 52.79  3.70 47.45

T-95713 53.00 12.80 65.80 3.06 37.65
V-7002 47.94 11.41 59.41  5.89 37.69
V-7003 47.55 15.00 62.55  3.01 36.24

Where, R. Flour = Reduction Flour, B. flour =
Flour, SGF = Straight Grade Flour

Break,

The shorts were found in the highest amount from V-
7002 while V-7003 gave the lowest yield of shorts. The
shorts ranged from 3.01 to 5.89% among wheat varieties.
The bran percent varied from 28.48 to 47.45% among
different wheat varieties. Augab-2000 had the highest while
lowest amount of bran was possessed by Chenab-2000.

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. It has always been reported that the grain
size, shape and growing conditions influence the recovery of
flour yield. Therefore, the variation in flour yield exhibited
by different wheat varieties may be attributed due to the
differences observed in the kernel weight and test weight as
reported in earlier sections. The flour yield of different
wheat varieties in the present study is in consistence with
the earlier findings of Mussarat and Kausar (1978), Butt
(1996) and Islam et al. (1998).

On the basis of various physico-chemical tests
conducted for different wheat varieties it may be concluded
that wheat varieties of Punjab may be better for pizza
production than wheat varieties grown in Sind. The wheat
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varieties of Punjab (Augab-2000 & Igbal-2000) may be
suitable for pizza production because these wheat varieties
possessed higher quantity as well as better quality protein
and gluten that is essentially required for pizza making.

REFERENCES

AACC, 2000. Approved Methods of the American Association of Cereal
Chemists. Am. Assoc. Cereal Chem. Inc., St. Paul, Minnesota.
Ahmad, 1., 1993. Physico-Chemical and Functional Properties of Some
New Pakistani Wheat Varieties. M.Sc. Thesis, Department of Food

Technology, University of Agriculture, Faisalabad—Pakistan

Anjum, F.M. and C.E. Walker, 2000. Grain, flour and bread making
properties of eight Pakistani hard white spring wheat culrivars grown
at three different locations for two years. Int. J. Food Sci. Tech., 35:
407-16.

Butt, M.S., F.M. Anjum, DJ. Van-Zuilichem and M. Shaheen,
2001.Development of predictive models for end use quality through
canonical analysis. Int. J. Food Sci. Tech., 36: 433-40

Butt, W., 1996. Chemical, Biochemical and Technological Properties of
Some Old and New Wheat Varieties. M.Sc. Thesis, Department of
Food Technology, University of Agriculture, Faisalabad—Pakistan

Davis, K.R., R.F Cain, L.J Peters, D.Le. Tourneau and J. McGiunis, 1981.
Evaluation of the nutrient composition of wheat. In: Proximate
analysis, B1, B2, B3 and pyridoxine. Cereal Chem., 48: 116.

Finney, P.L., G.S. Bains, R.C. Hoseney and D.R. Lineback, 1973. Quality
of Indian wheats. Cereal Sci. Today, 18: 392-7.

Huebner, F.R., 1970. Comparative studies on glutenins from different
classes of wheat. J. Agric. Food Chem., 18: 256.

Islam, Q., F.M. Anjum, M.S. Butt and M. Hinnai, 1998. Suitability of Local
Wheat Varieties for the Production of Pizza. Pakistan J. Food Sci., 8:
8-11.

Khan, M.A., J. Rashid and M. Khalid, 1987. Quality evaluation of wheat
flours consumed in Rawalpindi and Islamabad. Pakistan J. Agri.
Res., 8: 408.

Moss, H. J., 1973. Quality standards of wheat varieties. J. Aust. Agric. Sci.,
39:109.

Musarrat, B. and P. Kausar, 1978. A comparative study of important wheat
varieties in Pakistan for their protein characteristics and baking
behaviour. Int. Cong. Food Sci. and Tech., Abstr. P. 127 (FSTA)
1(2): M 1905/8; 1972.

Slaughter, C.D., H.N. Carl and R.H. William, 1992. Quality and
classification of hard red wheat. Cereal Chem., 69: 428.

Steel, R.G.D., J.H. Torrie and D. Dickey, 1996. Principles and Procedures
of Statistics: A Biometrical Approach. McGraw Hill Book Co. Inc.,
New York.

Tanija, S., K. Gupta, D.S. Wagle and K.S. Dhinda, 1983. Biological
evaluation of wheat varieties. J. Food Sci. Tech., 20: 319.

Williams, P., F.J.El. Haramein, H. Nakhoul and S. Rihawl, 1986. Crop
Quality Evaluation Methods and Guide-lines. Technical Manual
No.14. International Center for Agricultural Research in the Dry
Areas, Alspoo, Syria.

(Received 29 July 2002; Accepted 20 September 2002)



