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ABSTRACT 
Vigna radiata, usually known as mungbean, is an essential pulse crop attributable to its rich protein and other health beneficial 
constituents. However, the use of pesticides in conventional agricultural techniques increases the risk of contamination due to 
potentially toxic residues. The focal point of this study is to investigate the protein content and pesticide residues in Vigna Radiata 
samples which acquired from major pulse-producing districts of Madhya Pradesh. The protein content and pesticide residues were 
determined using standardized methods. The outcomes confirmed the varying levels of protein content in the samples. The observed 
difference is substantial and may be attributed to soil conditions and agronomic practices. The study also emphasizes the need for 
greater sizeable pesticide testing and improved farming practices for consumer health, as highlighted by recent regulatory gaps. It 
is recommended to widen the scope of detection of such hazardous chemicals in line with international standards. 
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INTRODUCTION   
Vigna radiata (mung bean) is an extensively cultivated legume 

valued for its high protein content, dietary fiber, vitamins, 

essential minerals and balanced amino acid profile1,2. It is a 

globally recognised dietary staple and serves as one of the 

major plant-based protein sources due to its easy digestibility 

and versatile applications along with a short growth cycle 

between 60 and 90 days. However, conventional cultivation 

practices employ synthetic pesticides for crop safety and high 

yield 3. While pesticides safeguard vegetation, residues can 

pose health hazards when concentrated in food Error! Reference source 

not found.,5. Thus, balancing nutritional quality against pesticide 

contaminants is paramount for food safety and sustainable 

farming6,7. Protein content in Vigna radiata is a key dietary 

index, influenced by type of soil, agricultural practices and 

harvesting methods8,9,10. Conversely, pesticide residues may 

negate the health benefits11,12.  Therefore, it becomes even more 

important as India is the largest producer of Vigna radiata, 

producing 1.5 to 2 million tonnes annually. This study evaluates 

protein content and pesticide residues in Vigna radiata, aiming 

to clarify productivity and contamination13, 14.  

 

REVIEW OF LITERATURE   
Vigna radiata's nutritional profile, especially protein content, 

depends on soil health, nutrient management and agronomic 

practices 1,10. Various studies confirm that better soil 

management enhances protein accumulation (22.4–24.6%)8. 

The agrochemicals' role in protein accretion suggests optimized 

practices may preserve nutritional value6,9. The crops 

exceptional nutritional composition including proteins (24-

28%), dietary fiber and essential minerals like iron and 

magnesium, makes it a vital component in global food security 

strategies, especially in developing countries1,2. However, 

pesticide overuse poses food safety risks18. Residues, even 

within regulatory limits, can compromise health benefits, 

necessitating advanced detection methods11. This is particularly 

concerning considering India’s position as worlds’ largest 

producer of Vigna radiata and a major exporter15, 16.  A delicate 

balance exists between yield optimization and nutrient 

preservation13. Recent studies emphasize that integrated pest 

management (IPM) can maintain yield while reducing residue 

loads by 60-80% compared to conventional practices6, 21. 

Furthermore, climate resilience traits, including drought 

tolerance and short growth cycle (60-90 days) bolster the 

position of Vigna radiata as a climate smart crop for future food 

systems3,9. The sustainable approaches reducing chemical 

exposure without degrading nutrition are endorsed though 

regulatory inconsistencies persist14, 15. Such diverse studies 

revealed us that we should continuously screen the production 

of Vigna radiata in various regions and hence, we conducted 

this study. 

 

METHODOLOGY   
Vigna Radiata samples were collected from conventional farms 

of various regions following regional cultivation protocols3. 

The samples were categorized to avoid cross-contamination. 

The protein content was analysed via the Kjeldahl method. The 

pesticide residues were extracted using QuEChERS 

(homogenization with CH₃CN/partitioning salts, dispersive 

SPE clean-up), analysed via GC-MS/MS (volatile compounds) 

and LC-MS/MS (polar compounds) with MRM detection 

(LOQ: 0.01 mg/kg), validated per Codex guidelines20. The 

calibrations were adhered to FSSAI regulations14.   

 

RESULT AND DISCUSSION   
The protein content available in the analysed Vigna radiata 

samples exhibited significant regional variation, ranging from 

22.4% to 24.6%, aligning with prior studies confirming that 

protein accumulation is directly influenced by localized 

agronomic practices and soil fertility8,16. The samples from 

various regions implementing optimal nutrient management, 

particularly balanced NPK application and organic 

amendments-consistently demonstrated higher protein levels 

(~24.6%)  reinforcing the critical role of specific fertilization 

protocols9,16. The stark protein disparity (24.6% vs. 22.4%) 

underscores how soil health interventions impact nutritional 

quality. This validates Jat et al.’s findings that soil organic 

carbon enrichment directly enhances Vigna Radiata nutrition8. 

https://doi.org/10.36713/epra2013


                                                                                                                                   ISSN (Online): 2455-3662 
   EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
    Volume: 11| Issue: 6| June 2025|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2025: 8.691 || ISI Value: 1.188 

 
 

 2025 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013-------------------------------2042 

As far as pesticide residues are concerned, no significant 

amounts have detected in any of the samples that we analysed. 

It may be due to lack of comprehensiveness of current testing 

protocols because it is always important to include emerging 

contaminants time to time19, 21. Testing agencies should adopt 

advanced multi-residue methods to address the gaps in food 

safety monitoring to ensure residue detection15. 

 

CONCLUSION   
The study confirms significant regional variations in protein 

content (22.4-24.6%) in Vigna radiata samples, which directly 

attributable to divergent agronomic strategies and soil 

conditions. The regions, which implemented conventional 

agricultural practices and optimized nutrient management 

consistently, yielded higher protein levels (~24.6%), It has also 

endorsed that how scientific farming enhances nutritional 

quality8,9. Although no pesticide residues were detected and in 

contrast to reports of glyphosate misuse in Punjab and Madhya 

Pradesh, this absence probably reflects methodological 

limitations in current testing protocols rather than a genuine 

absence of risk of contamination17,18. Such risks highlight an 

urgent need to build laboratory capacity by adopting multi-

residue LC-MS/MS methods to screen > 500 pesticides, align 

with global Codex Alimentarius and OECD standards11,12,20. 

Policy reforms should expand FSSAI’s contaminant panels 

while enforcing integrated pest management (IPM) to reduce 

chemical dependency6. Further studies should prioritize 

tracking seasonal residue flux and validating IPM models 

tailored to farming systems to translate such scientific insights 

into actionable agricultural practices. Strengthening monitoring 

per global standards and promoting sustainable practices will 

safeguard consumer health and align with FSSAI’s organic 

guidelines7. 
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