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ABSTRACT

Malnutrition remains a persistent challenge among marginalized and tribal populations in developing regions,
largely due to limited access to nutrient-rich food sources. Mungbean (Vigna radiata L. Wilczek), a short-duration
legume with high protein and micronutrient content, offers significant potential to address these nutritional
deficiencies. This study assessed the proximate composition, mineral content, and antinutritional factors of seven

mungbean varieties cultivated in the Vidarbha region of Maharashtra, India.

Proximate analysis revealed variation in moisture (8.2-9.3%), protein (20.5-25.3%), carbohydrates (46.4—
48.6%), fat (1.1-1.5%), ash (3.4—4.3%), and fiber (3.8—4.4%) contents. The variety Utkarsha recorded the highest
protein concentration (25.3%). Mineral profiling indicated significant genotypic differences, with zinc ranging from
2.94 to 4.50 mg/100 g, iron from 6.50 to 8.75 mg/100 g, and copper from 0.65 to 0.75 mg/100 g. Utkarsha again
showed the highest levels of Fe, Zn, and Cu.

Antinutrient analysis showed phytic acid levels between 1.55-1.78%, and tannins between 0.58-0.70%. PKV
Green Gold exhibited the lowest concentrations of both antinutrients, enhancing its potential bioavailability of
essential minerals. Despite Utkarsha having high nutrient density, its elevated phytic acid content may limit mineral

absorption without processing or breeding interventions.

In conclusion, the study highlights significant nutritional variability among mungbean genotypes, identifying
Utkarsha and AKM-4 as nutrient-dense cultivars. Varieties with lower antinutrient content, such as PKV Green Gold,
offer promise for biofortification and dietary diversification strategies aimed at improving food and nutritional

security.
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HIGHLIGHT

Proximate Composition: Protein content ranged from 20.5% to 25.3%, with Utkarsha showing the highest (25.3%)
and BM-4 the lowest (20.5%). Carbohydrate content averaged 47.54%, and crude fiber ranged between 3.8%—4.4%.

Moisture and Fat: Moisture content varied between 8.2%-9.3%, while fat content was relatively low, ranging from
1.1%—1.5% across varieties.

Mineral Variation: Zinc content ranged from 2.94—4.50 mg/100g, iron from 6.50-8.75 mg/100g, and copper from
0.65-0.75 mg/100g, with Utkarsha generally having higher mineral concentrations.
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Antinutrients: Phytic acid ranged from 1.55%—1.78%, with Utkarsha highest and PKV Green Gold lowest. Tannin
content ranged from 0.58%—0.70%, with AKM-4 highest and PKV Green Gold lowest.

Nutritional Implications: Utkarsha is rich in protein and minerals but has higher antinutrient levels, whereas PKV
Green Gold has the lowest antinutrients, making it better for mineral bioavailability.

INTRODUCTION

Limited access to nutritionally adequate food remains a primary contributor to malnutrition among
marginalized local and tribal populations in many developing nations (Siddique et al. 2020). To address this issue,
numerous global health institutions have advocated for the inclusion of nutrient-dense, plant-based foods in daily diets
(Ezekekwu et al. 2021). Among various leguminous crops, mungbean (Vigna radiata L. Wilczek) is recognized for
its high protein content and nutritional value (Anwar et al. 2007). It is a short-duration, annual pulse crop that is
extensively cultivated in tropical and subtropical regions due to its adaptability to semi-arid environments and its

contribution to food security, particularly in predominantly vegetarian populations.

Mungbean is consumed in various culinary forms, including cooked dishes, preparations with meat and
vegetables, and as an ingredient in bakery products. It is widely cultivated across dry southern regions of Europe,
several Asian countries including the Indian subcontinent, and warm regions of North America (Sehrish et al. 2023).
The crop, typically reaching 80—90 cm in height, thrives across diverse soil types and demonstrates considerable yield

potential.

In addition to its agricultural importance, mungbean possesses significant nutraceutical properties. It is a rich
source of high-quality protein and essential amino acids, particularly lysine, which complements cereal-based diets.
Nutritionally, mungbean is low in saturated fat and sodium, contains negligible cholesterol, and is a good source of
thiamin, niacin, vitamin B6, pantothenic acid, iron, magnesium, phosphorus, and potassium. Furthermore, it provides
substantial amounts of dietary fiber, vitamin C, vitamin K, riboflavin, folate, copper, and manganese (Khalil and Khan,

1994; Mohan and Janardhanan, 1993; Sehrish et al. 2023).

In the Vidarbha region of Maharashtra, mungbean is cultivated during both the kharif and Rabi seasons under rainfed
and irrigated conditions. Its proximate composition is influenced by genetic variability, soil type, and environmental
factors. The present report provides a comprehensive analysis of the proximate composition, mineral content, and

antinutritional factors of selected mungbean varieties grown in this region.
MATERIAL AND METHODS
Germplasm Collection and Sample Preparation

The germplasm of seven mungbean (Vigna radiata L.) varietiecs—BM-4, Vaibhav, Utkarsha, PKV Green
Gold, AKM-8802, AKM-4, and Kopergaon—was obtained from the Pulse Research Center, Dr. Panjabrao Deshmukh
Krishi Vidyapeeth (PDKV), Akola, Maharashtra, India. The collected seeds were thoroughly cleaned, dried, and

subsequently milled into a fine homogeneous powder using a high-speed grinder equipped with titanium blades to
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prevent metal contamination. The resulting seed flour was stored in airtight polyethylene pouches at ambient room

temperature until further use.
Reagents and Standard Solution Preparation

All chemicals and reagents used in this study were of analytical reagent (AR) grade and procured from Merck
and Sigma-Aldrich through local authorized distributors. Ultra-pure nitric acid (65%), sulphuric acid (98%), and
perchloric acid (72%) were employed for digestion and sample preparation. Double distilled water was utilized for all

reagent preparations and dilutions.

For mineral analysis, working standard solutions were prepared using 2% nitric acid. High-purity analytical
standard salts of copper (Cu), iron (Fe), and zinc (Zn) obtained from Merck were used to prepare stock solutions (100
mg/L). These were further diluted with 2% nitric acid to obtain the required concentrations for calibration and analysis.
The sample inlet system of the atomic absorption spectrometer (AA-7800 Series, Shimadzu) was routinely washed

with 2—4% nitric acid to avoid cross-contamination and ensure accurate readings.
Proximate, Mineral, and Antinutrient Analysis

Proximate analysis of mungbean seed samples was conducted following the standard procedures outlined by the

Association of Official Analytical Chemists (AOAC, 2016) and Kavanagh (1981).

e Moisture content was determined gravimetrically by drying the samples in a hot air oven at 105 °C until a

constant weight was achieved.
e  Ash content was measured by incinerating samples in a muffle furnace at 550 °C.

e Crude protein was estimated using the Kjeldahl method (Devani et al., 1989), where total nitrogen content

was determined and multiplied by a conversion factor of 6.25.

e Crude fiber content was analyzed by sequential acid and alkali digestion followed by ashing of the residue,

according to standard protocols.
e Total carbohydrate content was determined using the anthrone method (Sadasivam and Manickam, 2005).

For mineral content analysis, 2 g of powdered seed sample was digested using a mixture of 8 mL nitric acid and
5 mL perchloric acid at 160 = 5 °C for 4 hours. The digested solutions were analyzed using an atomic absorption
spectrometer (AA-7800 Series, Shimadzu) to quantify Zn, Fe, and Cu. Reagent blanks and duplicate samples were

included to ensure precision and reproducibility (Sehrish et al. 2023).

Phytic acid was quantified using the Wade reagent method (Gao and Maroof, 2007; Shi et al. 2018), while tannin
content was estimated by the Folin—Denis method as described in AOAC (1990). All analyses were performed in

triplicate to enhance accuracy and statistical reliability.
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RESULTS AND DISCUSSION

Proximate analysis of Selected Mungbean Varieties

The results of the proximate analysis of the selected mungbean (Vigna radiata L.) varieties are presented in
Table 1. The moisture content across the varieties ranged from 8.60% to 9.10%, with a mean value of 8.88%. The
highest moisture content was recorded in the variety Utkarsha, while the lowest was observed in BM-4. The ash
content among the varieties showed a mean value of 3.71 £0.27%, indicating moderate variability in total mineral

content.

The crude fiber content averaged 4.05 + 0.04%, with values ranging from 3.8% to 4.4%. The variety AKM-
4 exhibited the highest crude fiber content (4.4 + 0.15%), whereas Utkarsha recorded the lowest (4.0 £0.10%). These
findings are consistent with those of Baiyeri et al. (2018), Blessing and Gregory (2010), and Sehrish et al. (2023),

reinforcing the role of mungbean as a valuable source of dietary fiber (Paul et al. 2011).

The crude protein content varied between 23.50% and 25.30%, with Utkarsha showing the highest protein
concentration and BM-4 the lowest. These values are comparable to earlier reports by Baiyeri et al. (2018) and Sehrish
et al. (2023). As per earlier reports globulins, albumin, prolamins with little glutelins are the major proteins in
mungbean (Tang et al. 2014 and USDA, 2024). The total carbohydrate content averaged 47.55% across the evaluated
varieties. The major carbs includes starch and soluble sugars while linolic acid and oleic acid are the major major fat
components (Tang et al. 2014 and USDA, 2024). The average proximate content in selected varieties of mungbean is
presented in fig. 1. These results are in alignment with the findings of Nagarale et al. (2018), and Idris et al. (2025)

who reported similar proximate profiles in a broader set of mungbean genotypes.

Table- 1. Proximate content of some selected Mungbean varieties

Variety Moisture Protein (%) Carbohydrate Fat Ash Fiber
(%) (%) (%) (%) (%)
BM-4 9.1 20.5 48.6 1.2 34 4.1
Vaibhav 8.4 24.1 479 1.5 3.6 4.3
Utkarsha 9.3 253 46.8 1.1 3.8 4.0
PKYV Green Gold 8.9 24.8 46.4 1.3 3.5 4.2
AKM 8802 8.6 23.9 48.1 1.4 3.7 4.2
AKM 4 9.1 24.8 46.5 1.5 43 4.4
Kopargaon 8.2 242 48.5 1.3 3.9 3.8
Range 82-93 20.5-253 46.4-48.6 1.1-1.5 3.4-43 3.8-44
Mean 8.8 23.94 47.54 1.32 3.74 4.14
Standard Error 0.15 0.60 0.36 0.057 0.11 0.075

Note: The results are mean of triplicate analysis.
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Fig. 1 Average proximate composition of selected
Mungbean varieties
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Mineral analysis

The mineral composition of the selected mungbean varieties exhibited statistically significant variation
(P <0.05), likely attributable to genotypic differences in mineral uptake efficiency. The data detailing micronutrient

concentrations are presented in Table 2.

The concentrations of essential micronutrients varied markedly among the varieties, with zinc (Zn) ranging
from 2.94 to 4.50 mg/100 g (mean: 3.72 mg/100 g), iron (Fe) from 6.50 to 7.80 mg/100 g (mean: 7.15 mg/100 g), and
copper (Cu) from 0.65 to 0.75 mg/100 g (mean: 0.70 mg/100 g). These findings highlight substantial genotypic
variation and suggest that targeted biofortification strategies—particularly for zinc—could enhance crop nutritional

value and productivity (Koc and Karayigit, 2022).

The iron content across varieties was comparable to earlier findings by Anwar et al. (2007) and exceeded
levels commonly reported in other leguminous crops. The highest iron concentration (7.80 + 0.150 mg/100 g) was
observed in Utkarsha, while BM-4 exhibited the lowest (6.50 = 0.175 mg/100 g). This variation may be influenced by

both genetic potential and favorable edaphic conditions for iron uptake (Zhang et al., 2019).

The copper content ranged from 0.65 + 0.015 mg/100 g in Kopergaon to 0.75 = 0.017 mg/100 g in Utkarsha.
The average mineral content i.e. Zn, Fe and Cu is presented in the fig. 2. These values are consistent with previous

studies on mungbean mineral profiles (Alonso et al., 2001; Mubarak, 2005; Singh and Agrawal, 2010).

Furthermore, as reported by Sen Gupta et al. (2022), mineral accumulation and proximate composition in
plants are significantly influenced by environmental conditions and cultivation practices. The current findings are also
supported by varietal profiling reports of Khandare and Sharma (2018) and the Indian Agricultural Research Institute
(IARI, 2020) and Idris et al. (2025), suggesting that both genetic makeup and agroecological factors contribute to the

observed variations.
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Table-2. Mineral content of some selected mungbean varieties.

https://naturalscience.fyi/

Variety Zinc (Zn) mg/100g) | Ferrous (Fe) mg/100g) | Copper (Cu) (mg/100g)
BM-4 3.90+0.035 6.50+0.175 0.72+£0.015
Vaibhav 4.10+0.080 7.10£0.175 0.70 £ 0.012
Utkarsha 4.50+0.088 7.80+0.150 0.75+0.017
PKYV Green Gold 4.00+0.075 7.00 £ 0.150 0.68+ 0.015
AKM-8802 3.85+0.070 6.60 +1.30 0.65+0.012
AKM-4 420+0.10 7.60 +0.150 0.73 +£0.017
Kopargaon 2.94+0.15 8.75+1.30 0.65+0.015

Note: The results are mean of triplicate analysis.
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Fig. 2. Major mineral composition (Average) in selected
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The mungbean varieties evaluated in this study exhibited considerable variation in antinutrient content,

particularly phytic acid and tannins (Table 3). The phytic acid content ranged from 1.55+0.050% to 1.78 £0.012%,

with a mean value of 1.66%. The highest phytic acid concentration was recorded in the variety Utkarsha, whereas the

lowest was observed in PKV Green Gold. Phytic acid (PA), chemically known as myo-inositol hexakisphosphate,

serves as the principal storage form of organic phosphorus in legumes. However, it is considered an antinutrient due
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to its strong chelating ability, which enables it to bind essential mineral cations such as magnesium (Mg), calcium

(Ca), iron (Fe), and zinc (Zn), thereby reducing their bioavailability (Kumar et al. 2021).

Humans and monogastric animals—including poultry, swine, and fish—lack endogenous phytase enzymes
capable of hydrolyzing phytic acid to release bound minerals. Consequently, high levels of phytic acid in food can
contribute to deficiencies in key micronutrients, particularly Fe and Zn. In contrast, low-phytate mungbean varieties
are preferable from a nutritional standpoint, as they are associated with improved mineral bioavailability. In addition
to its mineral-binding capacity, phytic acid can also interfere with protein digestibility by forming insoluble phytate—

protein and phytate—mineral-protein complexes that inhibit digestive enzymes (Alsalman and Rangaswamy, 2020).

The tannin content of the studied varieties ranged from 0.58 £0.017% to 0.70+0.020%, with AKM-4
showing the highest level and PKV Green Gold the lowest. Tannins, like phytic acid, act as antinutritional compounds

by forming complexes with proteins and minerals, thereby reducing their digestibility and absorption.

Overall, the relatively low levels of both phytic acid and tannins in several of the evaluated varieties—particularly
PKV Green Gold—suggest their potential suitability for dietary interventions aimed at improving micronutrient
bioavailability. The average % of antinutrients analyzed are presented in fig. 3. These results are consistent with earlier
findings reported by Dhole and Reddy (2015) and Sehrish et al. (2023), reinforcing the importance of selecting

mungbean genotypes with minimal antinutrient content for nutritional enhancement programs.

Table- 3 Phytic acid (%) and tannin (%) content of selected Mungbean varieties

https://naturalscience.fyi/

Variety Phytic Acid (%) Tannins (%)
BM-4 1.70+0.015 0.65 +0.008
Vaibhav 1.60 +0.050 0.60 +0.025
Utkarsha 1.78 £0.012 0.68 £0.017
PKYV Green Gold 1.55+0.050 0.58 £0.017
AKM-8802 1.65-+0.032 0.62 +£0.020
AKM-4 1.75+0.027 0.70 £ 0.020
Kopergaon 1.68 +0.030 0.65+0.015
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Fig. 3. PA and Tannins % in mungbean varieties
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CONCLUSION

The proximate, mineral, and antinutrient analysis of selected mungbean (Vigna radiata) varieties revealed
significant variability in their nutritional profiles, highlighting their potential as valuable dietary components. Among
the varieties studied, Utkarsha emerged as the nutritionally superior cultivar, with the highest protein (25.3%), iron
(7.80 mg/100g), zinc (4.50 mg/100g), and copper (0.75 mg/100g) contents, although it also contained the highest

phytic acid (1.78%)—a known antinutrient that may affect mineral bioavailability.

The average moisture, protein, carbohydrate, fat, ash, and fiber contents across all varieties were 8.8%,
23.94%, 47.54%, 1.32%, 3.74%, and 4.14% respectively. These findings align with previous studies and confirm
mungbean as a good source of plant-based protein, dietary fiber, and essential micronutrients such as iron, zinc, and

copper.

The presence of antinutritional factors like phytic acid (range: 1.55-1.78%) and tannins (0.58—0.70%) was
within acceptable limits, though lower values—such as those seen in PKV Green Gold—are more desirable for higher
mineral bioavailability. These variations suggest a potential for selecting and breeding mungbean varieties with

optimal nutritional and antinutritional profiles.

In conclusion, the analysed mungbean varieties demonstrate considerable nutritional diversity. Utkarsha and
AKM-4 are particularly noteworthy for their high nutrient content, though further processing or breeding to reduce

antinutrients could enhance their utility in food and nutritional security programs.
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