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Abstract 

Pearl millet is a highly versatile and resilient cereal crop, widely cultivated in arid and semi-arid 

regions due to its ability to withstand harsh environmental conditions. This grain is a rich source of 

essential nutrients, including proteins, fibre, vitamins, and minerals, particularly iron, zinc, and 

phosphorus. Pearl millet exhibits significant genetic diversity, contributing to variations in its 

nutritional profile and agronomic traits. The present study was undertaken to investigate the chemical 

characteristics of five different varieties of pearl millet. The evaluation of five different varieties viz; 

Pusa composite (383), Pusa composite (701), Dhanshakti, MBC-2 and Local variety for chemical 

parameters crude fat, crude fibre, carbohydrates, calcium, iron, zinc and phosphorus content was 

carried out. The highest crude fat (5.96%), crude fibre (2.43%), calcium (42.13 mg/100 g), iron (8.16 

mg/100 g), zinc (4.17 mg/ 100 g) and phosphorous content (333.82 mg/ 100 g) content were exhibited 

by Dhanshakti variety whereas the lowest were recorded in Local variety. 
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Introduction 

Millets are a group of small-seeded cereal grains that have been cultivated for thousands of 

years and are renowned for their nutritional benefits and adaptability to diverse growing 

conditions. As climate-resilient crops, millets thrive in arid and semi-arid regions, making 

them an essential component of sustainable agriculture. For centuries, millet has been a 

valued crop in India and remains a staple diet for nearly one-third of the world's population. 

As a result, there is a global initiative to collect, introduce, evaluate, and utilize a wide 

variety of lesser-known, underexploited alternative crop plants to diversify agricultural 

systems (Saleh et al., 2013) [18]. Pearl millet (Pennisetum glaucum L.) also known as bajra, is 

one of the major millet crops cultivated in India. It ranks as the fourth most important cereal 

in India, following rice, wheat, and sorghum (Kulkarni et al., 2021) [10]. Recently, pearl 

millet has garnered significant interest from food scientists, technologists, and nutritionists 

due to its crucial role in national food security and its potential health benefits (Singh et al., 

2023) [20]. India is the world's largest producer of pearl millet. The traditional pearl millet-

growing states in India include Gujarat, Rajasthan, and Haryana (Rajalakshmi et al., 2021) 
[15]. Pearl millet is a rich source of micronutrients and nutraceutical components and is the 

most extensively cultivated millet (Priya et al., 2023) [14]. Pearl millet is inherently a high-

iron crop with a relatively high zinc content, surpassing that of rice and wheat. However, not 

all existing cultivars exhibit high levels of iron and zinc but the biofortified varieties of pearl 

millet have higher values of iron and zinc. 

Pearl millet encompasses a diverse array of varieties, each uniquely adapted to specific 

agronomic and environmental conditions, making it an essential crop in arid and semi-arid 

regions. Biofortified varieties, developed through the cross-breeding of distinct inbred lines, 

exhibit superior grain and biomass yields and enhanced disease resistance (Mamta, 2015) [11]. 

Furthermore, high-nutrient varieties enriched with essential minerals such as iron and zinc 

address micronutrient deficiencies in diets where pearl millet serves as a staple. Collectively, 

all cultivated varieties contribute to the resilience, nutritional quality, and sustainability of 

pearl millet, underscoring its significance for food security. Each variety enhances the crop's 

overall versatility and importance, particularly in regions with challenging growing 

conditions (Rawat et al., 2023) [17]. Therefore, the present study aims to evaluate various 
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 Parameters of pearl millet varieties to improve food 

security, nutritional quality, and sustainable agricultural 

practices. 

 

Materials and Methods 

Pearl millet grains were obtained from the Advanced Centre 

for Rainfed Agriculture (ACRA), Dhiansar, SKUAST-

Jammu and subsequently taken to the pilot plant of the 

Division of Post-Harvest Management at SKUAST-Jammu 

for further processing. Various pearl millet varieties, 

including Pusa Composite 383, Pusa Composite 701, 

Dhanshakti, MBC-2, and a Local variety, were obtained. 

The grains were manually cleaned to remove stones, straw, 

and other foreign particles. Subsequently, chemical analysis 

was conducted on these different cultivars of pearl millet. 

The varieties were evaluated for various chemical 

parameters i.e. crude fat, crude fibre, carbohydrates and 

minerals viz; calcium, iron, zinc and phosphorus, using the 

protocol given by (AOAC, 2012) [3]. The experiment was 

structured using a factorial Completely Randomized Design 

(CRD) and included three replications. The collected data 

was analyzed statistically according to the method described 

by using OPSTAT software (Gomez, 1984) [5]. 

 

Results and Discussion 

Crude fat 

The data depicted in Fig. 1 revealed that among the varieties 

of pearl millet, crude fat content of 5.96 per cent was 

significantly higher in Dhanshakti followed by MBC-2 (5.15 

per cent), Pusa composite-701 (4.73 per cent) and Pusa 

Composite-383 (4.36 per cent), while Local variety 

possessed the lowest crude fat content of 4.08 per cent. Pearl 

millet is a significant source of fat, with 75 per cent of its 

fatty acids being unsaturated, and it also contains omega-3 

and linolenic fatty acids. The variation among pearl millet 

varieties can be attributed to environmental conditions, 

agricultural practices, and genetic differences that affect 

their metabolic processes and nutrient allocation 

(Choudhary et al., 2023) [4]. Similar findings were reported 

by Karkannavar et al. (2021) [7], who observed crude fat 

content ranging from 2.92 to 3.35 per cent in different 

cultivars of proso millet. 

 

Crude fibre 

The crude fibre content showed significant variation among 

different varieties of pearl millet. Dhanshakti exhibited the 

highest crude fibre content of 2.43 per cent, followed by 

MBC-2 (1.96 per cent) and Pusa Composite-701 (1.48 per 

cent). The lowest crude fibre content, 1.05 per cent, was 

found in the Local variety (Fig. 2). These findings are 

consistent with those of Shigihalli (2015) [19], who reported 

crude fibre content ranging from 3.16 to 3.31 per cent in 

various finger millet varieties. The variation in crude fibre 

content among pearl millet varieties may be attributed to 

their distinct genetic makeups, which can lead to differences 

in the composition of plant tissues with natural fibrous 

components. Additionally, variations in biochemical 

pathways that synthesize fibre components such as 

cellulose, hemicellulose, and lignin could contribute to these 

differences (Sushmita, 2016) [23]. 

 

Carbohydrates 

The carbohydrate content of various pearl millet varieties 

ranged from 70.14 to 74.51 per cent (Fig. 3). The Local 

variety had the highest carbohydrate content of 74.51 per 

cent, followed by Pusa Composite-383 (73.59 per cent) and 

Pusa Composite-701 (72.84 per cent). In contrast, the 

Dhanshakti variety recorded the lowest carbohydrate content 

of 70.14 per cent. Sushmita (2016) [23] found carbohydrate 

content ranging from 56.74 to 61.75 per cent in various 

cultivars of little millet. The variation in carbohydrate 

content of different pearl millet cultivars might be due to the 

biochemical variations in the biochemical pathways 

involved in carbohydrate synthesis and storage can lead to 

differences in carbohydrate content. Also, the enzymatic 

activities and the efficiency of photosynthesis can vary 

among varieties, affecting carbohydrate accumulation 

(Khatak, 2010) [8]. Similarly, Shigihalli (2015) [19] reported 

carbohydrate content between 69.26 and 78.66 per cent in 

different finger millet varieties. Rajlaxmi et al. (2021) [15] 

also observed carbohydrate content ranging from 68.54 to 

76.97 per cent in different sorghum varieties. 

 

Calcium 

The calcium content of various pearl millet varieties showed 

significant variation, ranging from 39.87 to 42.13 mg/100 g 

(Table 1). The highest calcium content was observed in 

Dhanshakti (42.13 mg/100 g), followed by MBC-2 (41.36 

mg/100 g), Pusa Composite-701 (40.96 mg/100 g) and Pusa 

Composite-383 (40.45 mg/100 g). In contrast, Local variety 

had the lowest calcium content of 39.87 mg/100 g. The 

results are consistent with those of Jandu and Kavatra 

(2019) [6], who reported calcium content ranging from 49.91 

to 54.71 mg per 100 g in various pearl millet varieties. 

Additionally, Sulaiman et al. (2020) [21] found calcium 

content values between 13.05 and 15.64 mg per 100 g in 

different sorghum millet cultivars. 

 

Iron 

The data in Table 1 indicated that the iron content in pearl 

millet varieties ranged from 6.57 to 8.16 mg/100 g. The 

Dhanshakti variety exhibited the highest iron content of 8.16 

mg/100 g, followed by MBC-2 (7.68 mg/100 g), Pusa 

Composite-701 (7.39 mg/100 g) and Pusa Composite-383 

(7.21 mg/100 g). However, Local variety recorded the 

lowest iron content of 6.57 mg/100 g. The variation in iron 

content among pearl millet varieties can be attributed to a 

combination of genetic, environmental, and agricultural 

factors which contribute to differences in iron levels across 

various varieties. Additionally, efforts to breed varieties 

with higher iron content and the implementation of good 

agricultural practices can enhance the nutritional value of 

pearl millet grains (Krishnan and Meera, 2018) [9]. These 

results align with the findings of Pawase et al. (2021) [12], 

who reported iron content ranging from 37.65 to 38.15 mg 

per 100 g in different pearl millet cultivars. Similar 

observations were made by Suma (2015) [22], who found 

iron content values between 5.01 and 6.04 mg per 100 g 

among various pearl millet varieties. 

 

Zinc 

The data presented in Table 1 showed significant variation 
in zinc content among pearl millet varieties. The Dhanshakti 
variety had the highest zinc content of 4.17 mg/100 g, 
followed by MBC-2 (3.45 mg/100 g), Pusa Composite-701 
(3.26 mg/100 g) and Pusa Composite-383 (3.11 mg/100 g). 
However, Local variety recorded the lowest zinc content of 
2.92 mg/100 g. Abdala et al. (2009) [1] and Velu et al. 
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 (2008) [24] reported zinc content ranging from 5.3 to 7.12 mg 
per 100 g and 20.01 to 24.72 mg per 100 g respectively, in 
various pearl millet cultivars. Additionally, Rani (2017) [16] 
found zinc levels between 3.16 and 5.12 mg per 100 g in 
different pearl millet varieties. 
 

Phosphorous 

The data on phosphorous content indicated that the highest 

level was found in the Dhanshakti variety (333.82 mg/100 

g), followed by MBC-2 (275.34 mg/100 g), Pusa 

Composite-701 (256.81 mg/100 g), and Pusa Composite-

383 (238.45 mg/100 g). However, Local variety ACRA had 

the lowest phosphorous content of 203.49 mg/100 g (Table 

1). The variation in phosphorus content among pearl millet 

varieties is likely due to a combination of genetic, 

environmental, and agricultural factors (Adeoti et al., 2017) 
[2]. These findings align with those of Pontieri et al. (2022) 
[13], who reported phosphorous content ranging from 195.86 

to 211.35 mg per 100 g in various sorghum millet varieties. 

 
Table 1: Mineral content of different varieties of pearl millet 

 

Variety Calcium Iron Zinc Phosphorus 

Pusa Composite (383) 40.45 7.21 3.11 238.45 

Pusa Composite (701) 40.96 7.39 3.26 256.81 

Dhanshakti 42.13 8.16 4.17 333.82 

MBC-2 41.36 7.68 3.45 275.34 

Local Variety 39.87 6.57 2.92 203.49 

Mean 40.95 7.40 3.39 261.58 

CD (p=0.05) 0.06 0.04 0.03 0.09 

 

 
 

Fig 1: Effect of crude fat (%) on different varieties of pearl millet 

 

 
 

Fig 2: Effect of crude fibre (%) on different varieties of pearl millet 
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Fig 3: Effect of carbohydrates (%) on different varieties of pearl millet 

 

Conclusion 

The physico-chemical analysis revealed that the Dhanshakti 

variety of pearl millet has a high nutrient content. This study 

also showed that Dhanshakti is particularly rich in fat and 

fibre content, with higher availability of minerals as 

compared to other varieties. As a result, this variety holds 

considerable promise as a nutrient-dense ingredient for the 

formulation of various value-added food products within the 

food industry. 
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