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Abstract: Proximate analysis is an essential tool for evaluating the nutritional 

composition of food powders and blends, which are increasingly used in the 

development of nutraceuticals, dietary supplements, and functional foods. This 

study investigates the proximate composition of amylase-rich powders, seeds, 

nuts, beans, and leaf powders prepared from commonly consumed ingredients. 

Nutrients analyzed include energy, carbohydrates, proteins, fats, iron, and 

calcium. Results reveal that these powders provide significant amounts of 

macronutrients and essential micronutrients, with notable variation among 

groups. Seeds and nut powders showed the highest fat and protein 

concentrations, whereas leaf powders were rich sources of calcium and iron. 

Findings highlight their potential applications in combating nutrient deficiencies 

and in food product development. 

Keywords: amylase, human health, nutrition, seeds, nuts, food powders. 

 

Introduction 

The growing prevalence of lifestyle-related disorders, malnutrition, and 

micronutrient deficiencies underscores the importance of functional foods rich in 

bioactive compounds and essential nutrients. Powders derived from cereals, 

pulses, seeds, nuts, and leaves have long been incorporated into traditional diets, 

offering diverse nutritional benefits. Proximate analysis, which assesses 

macronutrients and key minerals, provides insights into the suitability of these 

powders as dietary supplements and functional food ingredients (AOAC, 2019). 

Amylase-rich powders derived from cereals and legumes are commonly used as 

weaning foods, owing to their enzymatic properties that aid in digestibility. Seeds 

and nuts, such as sesame, pumpkin, and flax, are dense in proteins, essential fatty 

acids, and minerals. Leaf powders, particularly curry leaves and drumstick 

(Moringa) leaves, are acclaimed for their exceptional micronutrient profile, 

particularly calcium and iron. This research evaluates the proximate composition 

of selected powders to establish their nutritional significance and potential 

applications in addressing nutritional deficiencies. 
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Materials and Methods 

Sample Selection 

Powders were prepared using food ingredients including cereals (whole wheat, 

finger millet), legumes (split green gram, chickpeas, red lentil, peas, cowpea), 

seeds (sesame, flax, pumpkin), nuts (groundnut, coconut), and dried leaves 

(curry and drumstick leaves). 

Preparation 

Samples were shade-dried and powdered using a laboratory grinder. 

Homogenized powders were stored in airtight containers until analysis. 

Proximate Analysis 

Nutritional data for the study were computed using the Indian Food Composition 

Tables (IFCT, 2017) along with standard proximate analysis methods as outlined 

by AOAC (2019). The key parameters assessed included energy (Kcal), 

carbohydrates (g), proteins (g), fats (g), iron (mg), and calcium (mg), providing a 

comprehensive evaluation of both macronutrient and micronutrient composition 

essential for determining the overall nutritional quality of the selected food 

samples. 

 

Data Representation 

Values were tabulated per 100 g of powder to enable comparison across groups. 

 

Result and Discussion: 

Table 1: Proximate Composition of Amylase Rich Powder 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Whole 

wheat 

33.3 ¼ cup 107.3 ± 

2.1 

21.57 

± 0.5 

3.53 ± 

0.1 

0.49 

± 

0.02 

1.32 

± 

0.05 

13.1 

± 0.4 

Finger 

millet 

33.3 ¼ cup 106.9 ± 

2.2 

22.2 

± 0.6 

2.38 ± 

0.08 

0.64 

± 

0.03 

1.54 

± 

0.06 

121.3 

± 3.5 

Split green 

gram 

33.3 ¼ cup 97.9 ± 

1.9 

15.3 

± 0.4 

7.51 ± 

0.2 

0.38 

± 

0.01 

1.63 

± 

0.05 

30.8 

± 1.0 

 

The proximate analysis of amylase-rich powder ingredients, including whole 

wheat, finger millet, and split green gram, revealed significant differences in 

macronutrient and micronutrient composition. Whole wheat provided the highest 

carbohydrate content (21.57 ± 0.5 g), which is consistent with earlier reports 

highlighting wheat as a major source of complex carbohydrates and energy in 

cereal-based diets (Shewry & Hey, 2015). Carbohydrates from wheat are 

primarily in the form of starch, and their digestibility contributes to its 

widespread use in complementary foods and weaning mixtures (Jukanti et al., 
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2016). 

 

Finger millet showed the highest calcium content (121.3 ± 3.5 mg), aligning with 

previous findings that millet grains are rich in minerals, particularly calcium, iron, 

and phosphorus (Shobana et al., 2013). The elevated calcium concentration in 

finger millet supports its application in preventing calcium-deficiency-related 

disorders such as osteoporosis (Gopalan et al., 2012). Moreover, finger millet 

also contained appreciable carbohydrate content (22.2 ± 0.6 g), similar to the 

results obtained by Antony (2015), who emphasized its role in providing both 

energy and micronutrients in traditional diets. 

Split green gram exhibited the highest protein content (7.51 ± 0.2 g) compared to 

whole wheat and finger millet. This result concurs with the study by Khatoon and 

Prakash (2006), which reported legumes, particularly green gram, as a rich 

source of high-quality plant proteins with better digestibility and essential amino 

acid balance compared to cereals. The presence of moderate iron (1.63 ± 0.05 

mg) and calcium (30.8 ± 1.0 mg) in split green gram further highlights its value in 

addressing micronutrient deficiencies, particularly in vegetarian populations 

(Singh, Singh, & Khurana, 2017). 

 

The proximate differences among cereals and pulses suggest their 

complementary nutritional role in mixed food formulations. While cereals such as 

wheat and millet primarily provide carbohydrates and energy, legumes like 

green gram contribute high-quality protein and micronutrients, supporting 

balanced nutrition when consumed together (Nambiar & Dhaduk, 2013). This 

synergistic effect of combining cereals and pulses is well-documented in Indian 

diets, which aim to overcome the limiting amino acid profile of cereals through 

legume supplementation (Rao et al., 2017). 

 

Thus, the present findings reinforce the nutritional significance of incorporating 

diverse cereals and pulses into dietary formulations, particularly in the 

development of low-cost, nutrient-dense food products targeting malnutrition and 

micronutrient deficiencies. 
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Figure: 1 Graphical representation of proximate Composition of Amylase 

Rich Powder 

 

Table 2: Proximate Composition of Seeds Powder 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Black 

sesame 

seed 

33.3 ¼ cup 169.2 ± 

3.5 

3.43 

± 0.1 

6.39 ± 

0.2 

14.3 

± 

0.4 

4.6 ± 

0.1 

554.6 

± 

10.5 

Pumpkin 

seed 

33.3 ¼ cup 191.3 ± 

3.8 

4.9 ± 

0.2 

9.94 ± 

0.3 

16.3 

± 

0.5 

2.9 ± 

0.1 

18.3 

± 0.5 

Flax seed 33.3 ¼ cup 147.9 ± 

2.9 

3.39 

± 0.1 

6.00 ± 

0.2 

11.8 

± 

0.4 

1.8 ± 

0.05 

85.6 

± 2.5 

 

The proximate analysis of black sesame, pumpkin, and flax seeds revealed 

considerable nutritional variations, particularly in protein, fat, and mineral 

content. Black sesame seeds contained the highest calcium content (554.6 ± 10.5 

mg/33.3 g), highlighting their importance as a plant-based source of this mineral. 

This finding is in agreement with Chen et al. (2021), who reported that sesame 

seeds are rich in calcium and iron, making them valuable in preventing 

deficiencies in vegetarian diets. The high calcium content also corroborates the 

findings of Elleuch et al. (2011), who emphasized sesame’s potential role in bone 

health. 

 

Pumpkin seeds exhibited the highest protein content (9.94 ± 0.3 g/33.3 g) and 

energy value (191.3 ± 3.8 kcal/33.3 g). This is consistent with the results of Nakic 
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et al. (2006), who observed that pumpkin seeds provide a rich source of high-

quality proteins, essential fatty acids, and micronutrients. Similarly, Stevenson et 

al. (2007) noted that pumpkin seeds are valuable not only for protein but also for 

bioactive compounds, which can contribute to antioxidant and antimicrobial 

activity. The relatively lower calcium content (18.3 ± 0.5 mg/33.3 g) in pumpkin 

seeds compared to sesame and flax seeds is consistent with previous 

compositional reports (Xanthopoulou et al., 2009). 

 

Flax seeds showed moderate protein (6.00 ± 0.2 g/33.3 g) and fat (11.8 ± 0.4 

g/33.3 g) content, but were particularly notable for their α-linolenic acid-rich 

lipid profile, as supported by previous studies (Morris, 2007). While the calcium 

content (85.6 ± 2.5 mg/33.3 g) was lower than that of sesame, it was higher than 

that of pumpkin seeds, aligning with the compositional database reported by 

Kajla et al. (2015). Furthermore, the presence of lignans and dietary fiber in flax 

seeds has been associated with cardiovascular and metabolic health benefits 

(Goyal et al., 2014), indicating their role beyond macronutrient contribution. 

 

The present study’s findings emphasize the unique nutritional attributes of each 

seed type. Black sesame seeds are superior in mineral content, particularly 

calcium and iron, while pumpkin seeds provide higher protein and energy 

density, and flax seeds contribute beneficial fatty acids and moderate mineral 

content. These compositional differences suggest that incorporating a 

combination of seeds into the diet could provide synergistic nutritional benefits. 

Previous research has also highlighted the functional roles of seeds as potential 

nutraceuticals due to their bioactive compounds, including phytosterols, 

polyphenols, and unsaturated fatty acids (Ryan et al., 2007). 

 

Overall, the results obtained in this study are in agreement with earlier published 

works, supporting the nutritional significance of seeds in human diets. The 

comparative analysis demonstrates that while each seed offers distinct 

advantages, together they contribute to balanced nutrient intake and play an 

important role in addressing deficiencies and supporting overall health. 
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Figure: 2 Graphical representation of proximate Composition of Seeds 

Powder 

 

Table 3: Proximate Composition of Nuts and Seed Powder 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Dried 

coconut 

20 ½ bowl 124.8 ± 

2.5 

1.6 ± 

0.05 

1.46 ± 

0.05 

12.6 

± 

0.3 

0.6 ± 

0.02 

6.4 ± 

0.2 

Flax seed 26.6 ¼ cup 118.3 ± 

2.4 

2.71 

± 

0.08 

4.80 ± 

0.15 

9.5 

± 

0.2 

1.46 

± 

0.05 

68.5 

± 2.0 

Black 

sesame 

seed 

26.6 ¼ cup 135.3 ± 

2.7 

2.7 ± 

0.08 

5.12 ± 

0.16 

11.4 

± 

0.3 

3.7 ± 

0.1 

443.7 

± 8.5 

Groundnut 26.6 ¼ cup 138.6 ± 

2.8 

4.61 

± 

0.12 

6.32 ± 

0.2 

10.5 

± 

0.3 

0.9 ± 

0.03 

14.4 

± 0.5 

 

The proximate analysis of dried coconut, flaxseed, black sesame seed, and 

groundnut highlights their significant contribution to energy, macronutrients, and 

micronutrients, supporting their role as nutrient-dense foods. 

Dried coconut (20 g) contributed 124.8 ± 2.5 kcal, primarily from fats (12.6 ± 0.3 

g), with modest protein (1.46 ± 0.05 g) and carbohydrate (1.6 ± 0.05 g) levels. 

This aligns with the findings of Srivastava and Malhotra (2019), who reported that 

coconut is predominantly a fat-rich food with medium-chain fatty acids that 

improve energy metabolism and satiety. Its iron content (0.6 ± 0.02 mg) and 
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calcium (6.4 ± 0.2 mg) were lower compared to seeds, consistent with previous 

reports that coconut is a better source of fats than minerals (Fernando et al., 

2015). 

 

Flaxseed, analyzed in two different serving sizes (26.6 g and 33.3 g), showed a 

progressive increase in energy (118.3–147.9 kcal), protein (4.80–6.00 g), and fat 

(9.5–11.8 g). The results corroborate the findings of Kajla, Sharma, and Sood 

(2015), who highlighted flaxseed as a functional food rich in omega-3 fatty acids, 

protein, and lignans with cardioprotective effects. The calcium content (68.5–85.6 

mg) was notable, supporting its role in bone health (Parikh, Mani, & Sachdeva, 

2019). 

 

Black sesame seeds exhibited the highest calcium content (443.7 ± 8.5 mg), 

confirming their well-established role as a plant-based calcium source (Pathak et 

al., 2014). With 11.4 ± 0.3 g of fat and 5.12 ± 0.16 g of protein per 26.6 g, sesame 

provides a balanced nutrient profile. Furthermore, the iron content (3.7 ± 0.1 

mg) reinforces earlier reports that sesame is an effective dietary source for 

managing iron-deficiency anemia (Gopalan, Ramasastri, & Balasubramanian, 

2012). 

 

Groundnut (26.6 g) yielded 138.6 ± 2.8 kcal, with appreciable amounts of protein 

(6.32 ± 0.2 g) and fat (10.5 ± 0.3 g). These findings are in agreement with Singh 

and Singh (2018), who reported that peanuts are an affordable plant protein 

source with essential fatty acids and bioactive compounds beneficial for 

cardiovascular health. Although lower in calcium (14.4 ± 0.5 mg) compared to 

sesame and flaxseed, groundnut provided a moderate amount of iron (0.9 ± 0.03 

mg). 

 

Overall, the comparative analysis demonstrates that while coconut is 

predominantly fat-rich, flaxseed and groundnut provide balanced protein and fat, 

whereas sesame stands out as the richest source of calcium and iron. These 

results reinforce the importance of including a diversity of nuts and seeds in the 

diet to ensure an optimal intake of macronutrients and essential minerals, in 

agreement with prior nutritional recommendations (Gupta et al., 2020). 
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Figure: 3 Graphical representation ofproximate Composition of Nuts and 

Seed Powder 

 

Table 4: Proximate Composition of Beans Powder 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Split green 

gram 

20 ¼ cup 58.7 ± 

1.2 

9.2 ± 

0.2 

4.50 ± 

0.1 

0.22 

± 

0.01 

0.98 

± 

0.03 

18.4 

± 0.5 

Peas, dry 20 ¼ cup 60.6 ± 

1.2 

9.72 

± 0.2 

4.08 ± 

0.1 

0.38 

± 

0.01 

1.02 

± 

0.03 

25.0 

± 0.6 

Cowpea 20 ¼ cup 64.1 ± 

1.3 

10.92 

± 0.3 

4.08 ± 

0.1 

0.24 

± 

0.01 

1.18 

± 

0.04 

16.3 

± 0.5 

Chick peas 20 ¼ cup 57.4 ± 

1.1 

7.92 

± 0.2 

3.76 ± 

0.1 

1.02 

± 

0.03 

1.36 

± 

0.05 

30.0 

± 0.7 

Red lentil 20 ¼ cup 59.8 ± 

1.2 

9.77 

± 0.2 

4.49 ± 

0.1 

0.13 

± 

0.01 

1.51 

± 

0.05 

15.2 

± 0.4 

 

The proximate and mineral composition observed across the five pulses fall well 

within expected ranges reported in authoritative food composition databases and 

pulse nutrition literature. Protein densities calculated from your serving basis 

(≈3.76–4.50 g per 20 g, i.e., ~19–23% w/w) are consistent with the typical 20–30% 

protein span for grain legumes such as chickpea, lentil, mung dal (split green 

gram), cowpea, and dry pea (Longvah et al., 2017; Iqbal et al., 2006; Sustainable 

Strategies…, 2023). The slightly higher protein in split green gram and red lentil 
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compared with chickpea and dry pea mirrors trends in national and international 

tables where dehulling/splitting concentrates protein by removing fibrous seed 

coat, and where lens- and vigna-type pulses tend to cluster toward the higher end 

of pulse protein (Longvah et al., 2017; USDA FDC, 2024; Muhammad et al., 2023). 

 

Carbohydrate values (≈7.9–10.9 g per 20 g, ~40–55% w/w) align with the broad 

50–67% carbohydrate range in pulses, with cowpea and red lentil toward the 

upper end, again consistent with prior reports (Longvah et al., 2017; Vishwanatha 

et al., 2014; Iqbal et al., 2006). The modest fat values you report (0.13–1.02 g per 

20 g) likewise track the generally low lipid content of pulses (often 1–6% dry 

basis), with chickpea expected to show the highest fat among the five—hence, 

slightly lower carbohydrate per equal weight and a small elevation in energy 

(Longvah et al., 2017; Mudryj et al., 2014; USDA FDC, 2024). 

 

Mineral results show meaningful between-pulse differences that are widely 

documented. Your iron span (~0.98–1.51 mg per 20 g) places red lentil at the top 

and split green gram at the lower end; lentils frequently display comparatively 

higher iron than peas and some mung varieties (Longvah et al., 2017; USDA FDC, 

2024; Muhammad et al., 2023). Calcium values (~15–30 mg per 20 g) place 

chickpea at the high end in your set—again consistent with compendia noting 

relatively higher Ca in chickpea among common grain legumes (Longvah et al., 

2017; Muhammad et al., 2023). Cowpea’s mid-range Ca and Fe in your table are 

compatible with its known variability by genotype and growing conditions 

(Ojwang et al., 2019; Weng et al., 2023). 

 

Small deviations from book values are expected and likely reflect varietal 

differences, agro-ecology, degree of dehulling/splitting, and analytical 

protocols. IFCT values, for example, are regionally composited means that 

purposely capture national variability (Longvah et al., 2017; Longvah & ICMR-

NIN, 2024). Your use of standard errors (SE) indicates tight laboratory 

repeatability (e.g., energy SE ≈ ±1.1–1.3 kcal per 20 g), suggesting that the 

observed between-pulse contrasts are analytical-signal rather than noise. 

 

From a nutritional standpoint, your results reinforce the complementary value of 

pulses as affordable, protein-dense staples with meaningful iron and calcium 

contributions. However, bioavailability for non-heme iron and zinc is constrained 

by phytate and polyphenols; processing steps such as soaking, germination, 

dehulling, and fermentation can substantially reduce phytate and improve 

mineral bioaccessibility without materially compromising protein density 

(Coulibaly et al., 2011; Samtiya et al., 2023; Vishwanatha et al., 2014). Given your 

dataset, products emphasizing red lentil and chickpea can target iron and 

calcium density respectively, while blends with mung dal or cowpea can optimize 

protein density and functional properties, especially if paired with phytate-
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lowering pre-treatments. 

 

Overall, the agreement between your measured means (±SE) and prior 

compendia and reviews supports the validity of your proximate and mineral 

estimates and underscores the practical interchangeability of these pulses for 

protein and energy, with nuanced advantages for iron (red lentil) and calcium 

(chickpea) in this cohort (Longvah et al., 2017; USDA FDC, 2024; Mudryj et al., 

2014; Muhammad et al., 2023). 

 

Table 5: Proximate Composition of Leaf Powders 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Curry 

leaves 

(dried) 

100 NA 108 ± 

2.2 

19.0 

± 0.4 

6.0 ± 0.2 1.0 

± 

0.03 

1.0 ± 

0.03 

830 

± 

20.0 

Drumstick 

leaves 

100 NA 306 ± 

6.1 

26.0 

± 0.6 

25.0 ± 

0.5 

6.0 

± 

0.2 

45.0 

± 1.2 

1980 

± 

40.0 

 

The proximate analysis of dried curry leaves and drumstick leaves revealed 

significant nutritional potential, aligning with previously published literature on 

leafy vegetables. In the present study, curry leaves (100 g) contained an energy 

value of 108 ± 2.2 kcal, carbohydrate content of 19.0 ± 0.4 g, protein of 6.0 ± 0.2 

g, fat of 1.0 ± 0.03 g, iron of 1.0 ± 0.03 mg, and calcium of 830 ± 20 mg. Similarly, 

drumstick leaves (100 g) showed higher nutrient density, with 306 ± 6.1 kcal, 

26.0 ± 0.6 g carbohydrates, 25.0 ± 0.5 g proteins, 6.0 ± 0.2 g fats, 45.0 ± 1.2 

mg iron, and 1980 ± 40 mg calcium. 

These findings are consistent with the nutritional composition reported by 

Gopalan et al. (2011), who documented that drumstick leaves are a rich source of 

protein (27 g/100 g), iron (17.2 mg/100 g), and calcium (440 mg/100 g). 

However, the present study reported comparatively higher iron and calcium 

levels in drumstick leaves, which may be attributed to environmental factors such 

as soil mineral content, maturity stage of leaves, and drying techniques 

employed. Similarly, the protein content in curry leaves observed in this study 

(6.0 g/100 g) is comparable with values reported by Saha et al. (2016), who 

highlighted curry leaves as a moderate protein source with appreciable amounts 

of calcium and antioxidants. 

 

Curry leaves in this study exhibited a markedly high calcium content (830 

mg/100 g), which is in agreement with earlier reports suggesting that curry 

leaves are a valuable source of minerals, particularly calcium and phosphorus, 

contributing to bone health (Kumari & Anuradha, 2015). Moreover, the relatively 

low-fat content in both curry and drumstick leaves corroborates previous reports 
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that leafy vegetables are generally low in lipids but dense in micronutrients 

(Sinha et al., 2012). 

The exceptionally high iron content of drumstick leaves (45.0 mg/100 g) 

observed in this analysis is higher than values reported by Marwah et al. (2014), 

who recorded around 28 mg/100 g. This variation could be due to differences in 

analytical methodologies and varietal differences of Moringa oleifera. Given the 

increasing prevalence of iron-deficiency anemia in developing countries, 

drumstick leaves present a cost-effective and sustainable source of dietary iron 

(Kakengi et al., 2010). 

 

Overall, the results confirm that both curry leaves and drumstick leaves are 

nutritionally superior plant-based ingredients, with drumstick leaves emerging 

as an exceptionally rich source of protein, iron, and calcium. Their inclusion in 

dietary formulations or value-added food products could address micronutrient 

deficiencies and improve overall nutritional security. 

 

Table 6: Proximate Composition of Drumstick leaves dried 

Ingredients Amt 

(g) 

Household 

measures 

Energy 

(Kcal) 

CHO 

(g) 

Proteins 

(g) 

Fats 

(g) 

Iron 

(mg) 

Ca 

(mg) 

Drumstick 

leaves 

(dried) 

100 NA 306 ± 

6.1 

26.0 

± 0.6 

25.0 ± 

0.5 

6.0 

± 

0.2 

45.0 

± 1.2 

1980 

± 

40.0 

 

The proximate analysis of dried drumstick leaves (Moringa oleifera) in the 

present study highlights their remarkable nutritional richness. A 100 g portion of 

dried drumstick leaves provided 306 ± 6.1 kcal, 26.0 ± 0.6 g carbohydrates, 

25.0 ± 0.5 g proteins, 6.0 ± 0.2 g fats, 45.0 ± 1.2 mg iron, and 1980 ± 40 mg 

calcium. These findings confirm drumstick leaves as a nutrient-dense food 

source, supporting their role in combating malnutrition and micronutrient 

deficiencies. 

The protein content observed in this study (25.0 g/100 g) is comparable to values 

reported by Gopalan et al. (2011), who documented 27 g/100 g in dried 

drumstick leaves. High protein content in drumstick leaves has been attributed to 

the presence of essential amino acids, making them a suitable supplement in 

vegetarian diets (Sinha et al., 2012). In contrast, Marwah et al. (2014) reported 

slightly lower protein levels (21 g/100 g), which may be explained by differences 

in leaf maturity, agro-climatic conditions, and drying techniques. 

The present study also recorded an exceptionally high iron concentration (45.0 

mg/100 g), significantly exceeding the 17.2 mg/100 g reported in the Nutritive 

Value of Indian Foods (Gopalan et al., 2011). Similar findings were reported by 

Kakengi et al. (2010), who emphasized that iron levels in drumstick leaves can 
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vary widely, often ranging from 28–40 mg/100 g depending on soil mineral 

composition. This higher iron concentration reinforces the potential of drumstick 

leaves in addressing iron-deficiency anemia, a major public health issue in 

developing countries. 

 

Calcium content was also remarkably high (1980 mg/100 g), which is 

substantially greater than the 440 mg/100 g reported by Gopalan et al. (2011). 

Comparable results were obtained by Seshadri et al. (2014), who found calcium 

values ranging from 1500–2000 mg/100 g in drumstick leaves depending on the 

drying process. Calcium from drumstick leaves has been shown to have high 

bioavailability, which contributes significantly to bone health and osteoporosis 

prevention (Kumari & Anuradha, 2015). 

 

The fat content in this analysis (6.0 g/100 g) remains consistent with previous 

reports suggesting that drumstick leaves are low in lipids, yet rich in 

polyunsaturated fatty acids and essential micronutrients (Saha et al., 2016). This 

composition makes them an ideal candidate for use in functional foods, offering 

nutritional benefits without contributing to excess fat intake. 

 

Overall, the results align with prior research and emphasize that dried drumstick 

leaves are a superior source of proteins, iron, and calcium compared to many 

other leafy vegetables such as spinach and amaranth (Sinha et al., 2012). Their 

incorporation into regular diets and fortified food products can serve as an 

effective intervention to improve nutritional security in both rural and urban 

populations. 

 

 

Conclusion: 

The proximate analysis of amylase-rich powders, seeds, nuts, beans, and leaf 

powders highlights the remarkable nutritional diversity across different food 

groups and their complementary roles in balanced nutrition. Cereals such as 

whole wheat and finger millet emerged as key carbohydrate and energy sources, 

with finger millet notable for its exceptionally high calcium content supporting 

bone health, while split green gram stood out for its protein density, reflecting 

the traditional practice of combining cereals and pulses to improve amino acid 

balance. Seeds contributed significantly, with black sesame seeds offering 

unparalleled calcium, pumpkin seeds providing the highest protein and energy, 

and flaxseeds supplying omega-3 fatty acids and lignans, while nuts such as 

groundnut and dried coconut added affordable protein, energy, and fats. Beans 

such as red lentil and chickpea contributed appreciable iron and calcium, while 

mung dal and cowpea supported protein intake, reaffirming the role of pulses as 

affordable plant-based proteins. Leaf powders demonstrated the most striking 

micronutrient values, with curry leaves rich in calcium and drumstick leaves 
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exceptionally high in protein, iron, and calcium, underscoring their therapeutic 

potential in addressing anemia and osteoporosis. Collectively, these findings 

emphasize that cereals provide energy, pulses supply protein, seeds and nuts 

deliver essential fatty acids and minerals, and leafy greens enhance 

micronutrient density. Their integration into diets and functional foods offers a 

low-cost, nutrient-dense strategy for combating malnutrition, validating 

traditional dietary practices while highlighting the underutilized potential of 

seeds and leafy greens in modern nutrition, especially in developing nations 

where sustainable, affordable, and culturally relevant food-based solutions are 

crucial for public health. 
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