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Abstract 

Physico-chemical properties of two high quality protein corn varieties (HQPM-1 and HQPM-7) were 

studied. The HQPM varieties were analyzed for 1000 kernel weight, bulk density, hydration capacity, 

hydration index, swelling capacity and swelling index. Flour samples from HQPM varieties were 

analyzed for moisture, crude fat, crude protein, crude fibre, ash, and total carbohydrates. It was observed 

that there was no significant differences in physical properties of HQPM-1 and HQPM-7 varieties. 
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Introduction 

Maize (Zea mays L.) is third important food crop after rice and wheat, and is a good source of 

carbohydrates, proteins, fats and some of the important vitamins and minerals. Since it is 

cheaper than wheat and rice, has great utility as food throughout world (Shobha et al., 2014) 
[17]. In spite of its rich nutritional value, has not been considered as complete food due to lack 

of two essential amino acids viz, lysine and tryptophan. However, this problem has been 

overcome by the development of quality protein maize (QPM), which has twice the quantity of 

essential amino acids. High level of these two amino acids not only enhance manufacture of 

complete proteins in the body, but also offers 90% of the nutritional value of skim milk, 

thereby alleviating malnutrition (Bello et al., 2012) [5]. Maize is extensively used in making 

tamales, tortillas, arepas, fry bread and popular Mexican drink (Atinuke, 2015) [4]. 

This study was conducted to compare the physical properties and chemical composition of 

corn varieties (HQPM-1 and HQPM-7).Physical properties of food crops grains importance 

during design, improvement and optimization of separation and cleaning (Tarighi et al., 2011) 
[18]. Maize is a good source of carbohydrates, proteins, fats and dietary fibre. In the world the 

share of starch from corn is about 83 % (Kumar et al., 2013) [14]. 

Material and Methods: High Quality Protein Maize varieties available at Regional Research 

Station, Uchani (Karnal) were procured. The grains were screened to remove defective grains 

and foreign matter and stored in sealed container at room temperature. Maize flour was 

prepared by milling in Brabender Quardamat Junior Mill. 

Evaluation of grains: Grains of HQPM varieties were assessed for 1000 kernel weight, bulk 

density, hydration capacity, hydration index, swelling capacity and swelling index. 

 

Thousand Kernel Weight 
Thousand grains were counted thrice and weighed. Thousand grain weight expressed as the 

weight in g per thousand grains. 

 

Bulk Density 

Grains were filled in 50 ml measuring cylinder up to 25 ml. The bottom of the cylinder was 

tapped gently on a laboratory bench to fill grains properly. Grains were weighed. Bulk density 

was calculated by dividing weight of sample to volume and expressed as g/ml. 

 

Hydration Capacity and hydration index 

Seeds weighing 10 g were counted and transferred to a measuring cylinder. To this 50ml water 

was added and cylinder was covered with aluminum foil and left overnight at room 

temperature.  
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The seeds were drained, superfluous water was removed with 

filter paper and swollen seeds were reweighed. Hydration 

capacity and hydration index was calculated using the 

following formula: 

 

 
 

 
 

  
 

Swelling capacity and swelling index 

Seeds weighing 10 gm were counted, transferred to a 

measuring cylinder and their volume was recorded. To this 50 

ml water was added and cylinder was covered with aluminum 

foil and left overnight at room temperature. The water was 

drained and volume of soaked seeds was noted in graduated 

cylinder. Swelling capacity and swelling index was calculated 

using the following formula: 

 
 

 
 

 
 

Chemical Evaluation 
Flour samples from HQPM varieties were analyzed for 

moisture, crude fat, crude protein, crude fibre, ash, and total 

carbohydrates using standard methods of AOAC (1995) [3]. 

 

Results and Discussion 

Thousand kernel weight of HQPM varieties ranged from 275-

288 g (Table 1) and was in the range of value observed for 

different corn varieties by Guria (2006) [8], Tarighi et al., 

(2011) [18] and Kumar (2012) [13]. Abiose and Ikujenlola 

(2014) [1] reported slightly lower (215.30-271.50 g) whereas, 

Sangamithra et al., (2016) [15] reported higher (287.25-347.25 

g) value of 1000 grain weight of corn than the thousand 

kernel weight found in present study. 

 
Table 1: Physical properties of HQPM varieties. 

 

Sample 1000 kernel weight (g) Bulk density (g/ml) Hydration index Swelling index 

HQPM varieties 

HQPM 1 275.5±0.05 0.73±0.00 0.45±0.007 0.72±0.006 

HQPM 7 288.3±0.00 0.74±0.00 0.43±0.003 0.62±0.007 

 

Varietal difference, cultural practices, fertilizer used and the 

fluctuation in the weather data could be responsible for 

variation (Khan, 2016) [11] in thousand kernel weight of maize 

observed in present study and that of previous workers. Bulk 

density of HQPM varieties (0.73-0.74 g/ml) was lower than 

the value (1.14–1.19 g/ml and 1.15–1.19 g/ml) reported by 

Guria (2006) [8] and Kumar (2012) [13], respectively and higher 

than the bulk density (679–632 kg/m3 and 421.47 – 594.57 

kg/m3) observed by Tarighi et al., (2011) [18] and Sangamithra 

et al., (2016) [15], respectively. Variation in bulk density of 

HQPM varieties may be attributed to the variety, moisture 

content, seed size and contamination level (Guria, 2006) [8]. 

Hydration index of HQPM varieties (0.43-0.45) was similar to 

hydration index observed by Kumar (2012) [13] but swelling 

index observed in present study was higher (0.62-0.72) than 

the value (42.87-52.50) observed by Kumar (2012) [13]. The 

amount of water absorbed into the maize kernel during 

soaking depends primarily on the soaking water temperature, 

time, initial moisture content, variety of the seeds, soaking 

duration, acidity level of the water and physicochemical 

properties (such as seed structure and size) of the food 

material (Agarry, 2014) [2]. 

 
Table 2: Chemical composition of HQPM varieties. 

 

Sample Moisture Crude protein Crude fat Crude fibre Ash Total carbohydrates 

HQPM varieties       

HQPM 1 9.13±0.08 10.95±0.03 4.67±0.13 2.27±0.01 1.44±0.00 80.62±0.14 

HQPM 7 9.16±0.03 11.02±0.00 4.66±0.08 2.62±0.01 1.37±0.007 80.32±0.09 

 

The moisture content is an indication of storage stability; 

lower the moisture content in grains more is the stability of 

product (Kulpand Ponte, 2000) [12]. Moisture content of 

HQPM varieties ranged from 9.13-9.16 % and was in the 

range observed by Kumar, (2012) [13] but higher than the 

moisture content reported by AbioseandIkujenlola (2014) [1], 

Ikujenlola et al., (2013) [10], Guria (2006) [8] and Ikujenlolaand 

Adurotoye (2014) [9]. 

HQPM-1 and 7 varieties contained 10.95 and 11.02 % 

protein, respectively which was comparable with the value 

(10.70 % and 7.22-10.67 %) observed by Carrillo et al., 

(2004) [6] and Bello et al. (2012) [5], respectively. Higher 

protein content of corn varieties has been reported by 

IkujenlolaandAdurotoye (2014) [9]; AbioseandIkujenlola 

(2014) [1]; Ikujenlola et al., (2013) [10] and Sharma et al., 

(2015) [16]. 

Lipids are relatively minor constituents in cereal grains 

(Kulpand Ponte, 2000) [12]. Crude fat content of HQPM-1 and 

7 varieties was 4.67 and 4.66 %, respectively (Table 2). 

Abioseand Ikujenlola (2014) [1] and Fasasi et al., (2006) [7] 

also reported comparable values for fat content of corn 

varieties whereas, Carrillo et al., (2004) [6] and Bello et al., 

(2012) [5] reported higher crude fat (6.1 and 6.11-6.91 %, 

respectively) and IkujenlolaandAdurotoye, (2014) [9]; 

Ikujenlola et al., (2013) [10] and Sharma et al. (2015) [16] 

observed lower fat content (1.80, 3.50-3.87 and 2.94, 

respectively) in corn varieties than the fat content observed in 

present study. 

HQPM varieties contained 2.27-2.62 % crude fibre (Table 2) 

which was comparable to the value observed by Abioseand 

Ikujenlola, (2014) [1]. Bello et al. (2012) [5]; Ikujenlolaand 

Adurotoye, (2014) [9] and Sharma et al., (2015) [16] found 



 

~ 3382 ~ 

International Journal of Chemical Studies 

higher crude fibre (3.50-5.08 %) whereas, Ikujenlola et al., 

(2013) [10] reported lower percentage of crude fibre (1.83-2.00 

%) than the crude fibre content of HQPM observed in the 

present study. 

Ash content of HQPM-1 and 7 varieties was 1.44 and 1.37 %, 

respectively (Table 2) which was comparable with the values 

of ash content (1.60, 1.70 and 1.50-1.62 %) reported by 

Carrillo et al. 2004 [6]; Ikujenlola et al., (2013) [10] and 

AbioseandIkujenlola (2014)[1], respectively. Bello et al., 

(2012) [5] observed higher whereas, IkujenlolaandAdurotoye 

(2014) [9] and Sharma et al., (2015) [16] observed lower ash 

content than the ash content observed in present study. 

Carbohydrates are the major constituent (50-80 %) of cereals. 

HQPM- 1 and 7 varieties of corn contained 80.62 and 80.32 

% carbohydrates, respectively which was comparable with the 

value (81.6 %) reported by Carrillo et al., (2004) [6] but lower 

than the value (86.74 %) observed by Fasasi et al., (2006) [7]. 

Bello et al., (2012) [5]; Ikujenlolaand Adurotoye, (2014) [9]; 

Abioseand Ikujenlola (2014) [1]; Ikujenlola et al., (2013) [10] 

and Sharma et al., (2015) [16] reported lower carbohydrates 

content of corn varieties than the value observed in the 

present study. 

 

Conclusion 

The present study revealed that there was no significant 

differences in physical properties of HQPM-1 and HQPM-7 

varieties. Protein, fat, fibre, ash and total carbohydrates 

ranged from 10.95-11.02%, 4.66-4.67%, 2.27-2.62%, 1.37-

1.44% and 80.32-80.62% respectively, for both the corn 

varieties. 

 

Acknowledgement 

The first author is thankful to the Department of Food Science 

and Technology for their support and courage during research 

work. 

 

References  

1. Abiose SH, Ikujenlola AV. Comparison of chemical 

composition functional properties and amino acids 

composition of quality protein maize and common maize. 

African Journal of Food Science and Technology. 2014; 

5(3):81-89. 

2. Agarry SE, Afolabi TJ, Akintunde TTY. Modelling the 

water absorption characteristics of different maize (Zea 

mays L.) types during soaking. Journal of Food 

Processing and Technology. 2014; 5(5):1-9. 

3. AOAC. Official methods of analysis 15th Edn. 

Association of official Analytical Chemist Washing DC, 

1995. 

4. Atinuke I. Chemical composition and sensory and pasting 

properties of blends of maize-african yam bean seed. 

Journal of Nutritional Health and Food Science. 2015; 

3(3):1-6. 

5. Bello OB, Oluleye F, Mahamood J, Afolabi MS, Azeez 

MA, Ige SA et al. Nutritional and agronomic evaluation 

of quality protein maize in the southern Guinea savanna 

of Nigeria. Scholarly Journal of Agricultural Science. 

2012; 2(3):52-61. 

6. Carillo JM, Dorado RG, Rodriguez EOC, Tiznado JAG, 

Moreno CR. Nixtamalized flour from quality protein 

maize (Zea mays L.). Optimization of alkaline 

processing. Plant Foods for Human Nutrition. 2004; 

59:35-44. 

7. Fasasi OS, Adeyemi IA, Fagbenro OA. Physico-chemical 

properties of Maize-tilapia flour blends. Journal of Food. 

Technology. 2006; 3(3):342-345. 

8. Guria P. Physico-chemical properties, nutritional quality 

and value addition to quality protein maize (Zea mays 

L.). M.Sc. Thesis, University of Agricultural Sciences, 

Dharwad, 2006. 

9. Ikujenlola AV, Adurotoye EA. Evaluation of quality 

characteristics of high nutrient dense complementary 

food from mixtures of malted quality protein maize (Zea 

mays L.) and steamed cowpea (Vigna unguiculata). Food 

Processing and Technology, 2014. 

10. Ikujenlola AV, Oguntuase SO, Omsuli SN. Physico-

Chemical Properties of Complementary Food from 

Malted Quality Protein Maize (Zea mays L.) and Defatted 

Fluted Pumpkin Flour (Telfairia occidentalis Hook, F). 

Food and Public Health. 2013; 3(6):323-328. 

11. Khan A. Maize (Zea mays L.) Genotypes differ in 

phenology, seed weight and quality (protein and oil 

contents) when applied with variable rates and source of 

nitrogen. Journal of Plant Biochemistry and Physiology. 

2016; 4(1):1-7. 

12. Kulp K, Ponte GJ. Handbook of Cereal Science and 

Technology. 2nd Ed. Marcel Dekker. 2000, 437. 

13. Kumar B. Biochemical studies on some promising maize 

(Zea mays L.) cultivars for nutritional qualities. M.Sc. 

Thesis, University of Agricultural sciences, Bengaluru, 

India, 2012. 

14. Kumar N, Chauhan A, Singh S, Rana JC. Process 

standardization for extraction of starch from amaranth 

cultivars. International Journal of Biotechnology and 

Bioengineering Research. 2013; 4(6):617-626. 

15. Sangamithra A, John SG, Sorna Prema R, Nandini K, 

Kannan K, Sasikala S et al. Moisture dependent physical 

properties of maize kernels. International Food Research 

Journal. 2016; 23(1). 

16. Sharma M, Mridula D, Yadav DN, Gupta RK. Physico-

Chemical Characteristics of Maize and Sorghum as 

Affected by Popping. Proceedings of the National 

Academy of Sciences, India Section B: Biological 

Sciences. 2015; 85(3):787-792. 

17. Shobha D, Sreeramasetty TA, Gowda KP, Shivakumar 

GB. Storage influence on the functional, sensory and 

keeping quality of quality protein maize flour. Journal of 

Food Science and Technology. 2014; 51(11):3154-3162. 

18. Tarighi J, Mahmoudi A, Alavi N. Some mechanical and 

physical properties of corn seed (Var. DCC 370). African 

Journal of Agricultural Research. 2011; 6(16):3691-3699. 


