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ABSTRACT

Quality is a Complex entity and refers to desirability of the product. It includes several physical and Chemical aspects, Protein, ash,
fat, carbohydrates and gluten contents are the major quality parameters. The material for investigation comprised of twelve wheat
cultivars viz., Margala, Suleman-96, Chakwal-86, Rawal-87, Bakhtawar, Kohsar- 95, Ingalab-91, Chakwal-97, Sariab-92, Wafag-
2001, Kohistan-97 and MH-97. The highest protein content (15.05%) was observed in MH-97, while Chakwal-97 gave the lowest
value. The maximum crude fiber (4.95%) was recorded in Chakwal-97, but minimum (3.33%) in Rawal-87. The Margala gave the
maximum fat content (2.50%) and Sariab-92 the minimum (1.54%). The highest ash content (2.91%) was recorded in MH-97 while
Sariab-92 gave the lowest. In case of total carbohydrates, Bakhtawar over ruled the others with 71.485 while Kohistan-97 was at the
bottom.
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INTRODUCTION

Food is the basic necessity of life and there are different sources of food such as the cereals, vegetables, fruits,
milk and its products. All over the world, cereal grains are the cheapest source of energy and protein for human diet.
Cereals are the crops belonging to the family Gramineae, grown for their edible starchy seeds. Wheat is the major
crop all over the world and in Pakistan as well, where it is planted over 90% of the barani cropped area (Razzaq et
al., 1990). Quality is a complex entity and refers to desirability of the product. It includes several physical and
chemical aspects. Protein, ash, fat, carbohydrates and gluten contents are the major quality parameters. Protein
contents of the commercially grown wheat in Pakistan ranges between 6% to 14%. However, wheat germplasm with
more than 18% protein contents has also been reported (Wu et al.,1998). The quality attributes are mainly
considered to be under genetic control (Anjum et al., 1976), however the characteristics regarding grain quality are
influenced by the non-genetic factors as well (Finney et al, 1987). The chemical composition of wheat grain is
affected by factors like cultivars, climate, environment, soil management and Cultural practices (FAO, 1989).
Quality characters particularly the protein contents has been reported to exhibit negative correlation with the yield
(Burrows and Parwa, 1977).

Carbohydrates are source of energy on oxidation, fat and oil provides more than twice as much energy as the
carbohydrates on weight basis (FAO, 1996). There might be strong influence of environment on milling and baking
quality characteristics of wheat. The composition and nutritive value of wheat flour vary widely due to inherent
factors such as variety and environmental factors like climate, soil and cultural practices (Stewart, 1984). The
criteria of wheat quality comprises (1) yield of end product (2) ease of processing (3) chemical composition (4)
nature of the end product; uniformity, palatability and appearance. The criteria of quality are dependent upon the
variety of wheat grown and environmental conditions prevailing during growing period (climate, soil and, fertilizer
treatment). Within the limits of environment, quality is influenced by harvesting, farm drying, transportation and
storage (Kent and Evens, 1994). With the implementation of WTO regime it will not be possible to trade any
produce without having all details of its quality. Present study was therefore contemplated to compare the quality
characters of different cultivars being grown in the country.

MATERIALS AND METHODS

The experiment was conducted, at the research farm, University of Arid Agriculture, Rawalpindi.Twelve wheat
cultivars, viz Margala-99, Suleman-96, Chakwal-86, Rawal-87, Bakhtawar, Kohsar-95, Ingalab-91, Chakwal-97,
Sariab-92, Wafag-2001, Kohistan-97 and MH-97 commonly grown in Pakistan were sown in a randomized
complete block design with three replications. The seedbed was prepared by applying the recommended practices.
The crop was planted in 3 m x 5 m plots with single row hand drill @ 125 kg/ha during rabi 2002-2003. Uniform
doses of NPK i.e. 80:40:0 kg/ha were applied to all plots before sowing. At maturity central two rows were
harvested. Harvested plants were sun dried for few days. Plants were thrashed manually. Seeds thus collected were
analyzed for protein content, crude fiber, fat, ash and carbohydrates as described by AOAC method (AOAC, 1990).
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Table 1. Quality traits of different wheat cultivars.

Cultivars Protein contents Crude Fat % Ash % Total

(%) Fiber % Carbohydrates (%)
Margala-99 14.90 abed 3.70cd 25a 2.84 ab 68.78 cd
Suleman-96 14.87 abed 3.82 be 2.03 ab 2.67 ef 69.49 bed
Chakwal-86 14.58 bed 3.65de 1.62de 2.72 de 70.42 abc
Rawal-87 14.86 abed 3.33f 2.1 abed 2.80de 69.68 bed
Bakhtawar 13.99cd 3.69¢e 1.73cde 2.83 abc 71.48 a
Kohsar-95 14.92 abed 355e 2.37 ab 2.78 bed 68.54 cd
Ingalab-91 13.88 ab 3.77 bed 2.16abc 2.60 fg 69.54 abed
Chakwal- 97 13.70 d 495 abed 1.93 bcde 2.71de 69.34 bed
Sariab-92 14.76 abed 3.96 a 154 ¢ 2574 68.19d
Wafaq -2001  14.85 abed 3.56¢e 2.02 abcde 2.73 cde 69.46 bed
Kohistan -97  15.01 abc 3.72 cd 2.15 abc 2.66 efg 68.37d
MH-97 15.05a 3.65de 2.3ab 291a 71.33ab

Any two means not sharing the similar letter differ significantly at 5% level of probability.
RESULTS AND DISCUSSION

The protein content in different cultivars ranged from 13.70 to 15.05%. The maximum (15.05%) protein
contents were observed in MH 97, which was significantly different from Chakwal-97, which gave the minimum
(13.70%) protein contents (table-1). Significant Variation among the cultivars for protein contents might be due to
genetic make-up and prevailing environmental conditions during the developmental stages of crop. ljaz et al,.(1993)
reported significant differences in wheat for protein contents, which was concluded as the effect of genetic
character. Significant variations in protein content due to genotype, environment and their interaction in wheat have
also been reported by Subda, (1991). The highest (4.95%) crude fiber contents were found in Chakwal-97. The
lowest (3.33%) crude fiber contents were observed in Rawal-87 (Table 1). Huebner et al. (1995) observed
significant variations in fiber contents of wheat, which was concluded to be the effect of genotype and environment.
The highest (2.50%) crude fat was observed in Margala-99 which was statistically at par with MH-97, Kohsar-95,
Ingalab-91, Kohistan-7, Rawal-87, Suleman-96 and Wafag-2001. The lowest crude fat (1.54%) was observed in
Sariab-92 which was statistically at par with Chakwal-86, Bakhtawar, Suleman-96 and Wafagq-2001. The results of
the present study are in line with the earlier findings reported by Ahmed et al. (1994) and Butt (1997) for Pakistani
wheat. Davis et al., (1981) reported that total fat contents varied significantly among cultivars. The ash contents
ranged from 2.57 to 2.91%. The highest 2.91% ash was recorded in MH-97, which was statistically at par with
Margala-99 and Bakhtawar but significantly different from rest of the cultivars. The lowest (2.57%) ash contents
were observed in Sariab-92, those were statistically at par with Ingalab-91 and Kohistan-97 but significantly
different from rest of all the cultivars. Ahmed et al., (1994) and Butt et al., (1997) observed significant differences
for ash contents among different cultivars which was concluded to be the effect of environmental conditions. The
maximum (71.48%) total carbohydrates were recorded in Bakhtawar, which was statistically at par with Chakwal
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86, Ingalab 91 and MH-97 but significantly different from rest of the cultivars. The lowest (68.19%) carbohydrate
was observed in Sariab-92, Aslam et al. (1995) reported a positive correlation between genotype and carbohydrate.
Singh et al. (1989) reported that during all the stages of grain development carbohydrate contents increase and can
be negatively disrupted by any adverse environmental conditions.

REFERENCES

Ahmed, I., F .M. Anjum., A. Ali and M. S. Butt (1994). Physio-chemical and farinographic properties of some new
Pakistani wheat varieties of wheat. Pak J. Agri. Sci., 31: 80-83.

Anjum, F. M. and C. E. Walker (2000). Grain, flour and bread-making properties of eight Pakistani hard white
spring wheat cultivars grown at three different location for 2 years. Int. Food Sci. and Tech., 35: 407-416.

Anjum, F. M., A. Asghar and A. Rehman (1976). Physico-chemical quality characteristics of some promising wheat
varieties. Pak. J. Agric. Sci., 13: 59-68.

AOAC (1990). Official methods of analysis. 15" Edn., Arlington, Virginia, 22201, USA.

Aslam, C., M. A. Khurshid and I. Khalid (1990). Correlation analysis for grain yield and quality traits in wheat. J.
Agric. Res., 33: 15-18.

Burrows, V. and D. Parwa (1977). The future of cereal protein. Seed Scoop, 25: 1-2.

Butt, M. S. (1997). Physiochemical and protein composition of spring wheat in relation to end use quality. Ph.D.
Thesis Dept. Food Tech. Univ. of Agriculture, Fasilabad, Pakistan.

Davis, K. R., L. J. Peter, R. F. Cain, D. Letournean and H. Smith (1981). Evaluation of the nutrients composition of
wheat, I11. Minerals. Cereal Foods World, 29: 246-248.

F.A.O. (1989). Utilization of tropic food: Cereals. FAO. Food and Nutrition Paper. 47/1,Food and Agriculture
Organization, U.N., Rome.

F.A.O (1996). Food balance sheets. Food and Agriculture Organization U.N. Rome. Italy.P. 49.

Finney, K. F., W. T. Yamazaki, V. L.Youngs and G. L. Rubenthaler (1987). Quality of hard, soft and durum wheat.
In: Wheat Improvement., Agronomy Monograph No. 13 (2nd Ed) (Heyne, G. ed). Madison, Wisconsin,
U.S.A.pp.676.

Huebner, F. R., T. C. Nelsen and J. A. Bietz (1995). Differences among gliadins from spring and winter wheat
cultivars. Cereals Chem., 72: 341-343.

ljaz, A., M. Fagir and M. S. Butt (1993). Quality characteristic of wheat varieties commonly grown in Pakistan. Pak.
J. Food Sci., 11: 1-4.

Kent, N. L. and A. D. Evens (1994). Technology of Cereals. 4th ed. Pergaman Press, Oxford. U.K. p. 137-140.

Razzag, A., N. I. Hashmi, B. M. Khan and P. R. Hobbs (1990). Wheat in northern areas of Punjab:
PARC/CIMMYT Paper 90-2. Coordinated Wheat Programme,PARC, Islamabad.

Singh., A. C., S. K. Jain and N. S. Aggrwal (1989). Studies on the physiochemical characteristics of improved
varieties of Indians wheat. Bull. Grain Tecanoi., 6: 192.

Stewart, R. B. (1984). Effect of different climatic conditions on quality and yield of wheat. Cereal Chem., 38: 501-
506.

Subda, H. (1991). Biochemical and technological characteristics of spring and winter wheat I. Protein content and
quality. Hodwla- Poslin - Alkalimatyzacja-L Nasiennictwo., 35: 3-4, 69-82.

Wu. X., Y. X. An, Y. Oli, G. Cui, X. I. 1. Wu, Y. X. An, Y. L. I. Cgi and G. 1.1. Cui (1998). Determination and
evaluation of the main quality characters of gemplasm resources introduced from foreign countries into Inner
Mongolia. Genetic Resources, 4: 47-48.

(Accepted for publication March 2006)

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 3 (2): 407-409, 2006.




