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Abstract 

The nutritional value of food is the quality & safety of food, and its effect on human health. The quest 

for food composition demands an integrated, quantitative and descriptive treatment. Nutritional 
Components Major nutritional components including carbohydrates, proteins, fats, vitamins, minerals 

and dietary fiber, were studied in selected food samples. We applied quantitative techniques such as 
proximate analysis, spectrophotometry, and chromatography to quantify levels of micronutrients and 

macronutrients. Qualitative analysis provided information regarding the presence, diversity, and roles 

of these constituents. The integrated methodology enabled us to distinguish differences in nutritional 
quality, bioavailability, and potential health effects, providing an enhanced perspective beyond 

conventional nutrient labeling. Results show significant differences between food groups, 
demonstrating how processing, storage, and choice of ingredients impact nutritional quality. The 

research also underlines the significance of qualitative aspects, such as sensory properties, antioxidant 
capacity, and phytochemical diversity that impact consumer acceptability and value. By combining 

quantitative measurement with qualitative observation, this study provides a balanced framework for 
assessing nutrition to enable consumers, food technologists, and policymakers to make informed 

decisions. Ultimately, the research emphasizes weighing both analytical approaches toward facilitating 
nutrient-dense, safe, and health-promoting food products. 
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INTRODUCTION 

Nutrition is a key factor in human health, disease prevention, and well-being. Proper diets that are 

full of nutrients are directly linked to better immunity, mental growth, and lower chances of developing 

chronic diseases like heart disease, diabetes, and high blood pressure. Literature on dietary habits 

[6,15,16,17] has always emphasized that nutritional 

adequacy is not only about fulfilling caloric 

requirements but also about optimum consumption 

of macro and micronutrients, phytochemicals, and 

bioactive compounds that regulate physiological 

and metabolic activities. Furthermore, current 

developments in the study of food composition [1, 

7, 9] highlight the necessity to provide accurate data 

on nutrients to inform population health, personal 

nutrition and sustainable food policy. Although 

quantitative analysis gives precise values of nutrient 

content, bioavailability and food consumption, it 

frequently ignores the context of nutrient 

consumption (like cultural practices, food 

preparation, consumer attitudes and perceptions, 

and behavioral influences of food choice). As an 
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example, Khachik et al. [11] demonstrated that changes in nutrient distribution are highly dependent on 

food preparation, whereas Bisogni et al. [17] and Williams et al. [20] found that personal and social 

attitudes to healthy eating also play a significant role in food decision-making. On the other hand, 

qualitative methods would not provide the specific reasons or attitudes nor the social determinants but 

will provide the information about motivations, attitudes and social influences. Using either approach 

alone may thus lead to partial or skewed interpretation of dietary habits and dietary outcomes. The 

literature reviewed consistently tends to confirm the necessity of the combination of quantitative 

nutrient profiling with qualitative contextual knowledge. Mixed-method research [5, 6, 12, 14] 

evidences that the combination of two points of view can provide more in-depth understanding of 

dietary behaviour, health outcomes, and sustainable nutrition practices. Indicatively, community-based 

food assessment [4, 18] demonstrates that quantitative data on food consumption should be combined 

with qualitative data on household or market practices in order to fully address nutritional issues. In a 

similar vein, nutrition education research has shown [2, 10] that numerical nutrient data, with attendant 

qualitative clarity and relevance, is stronger in terms of knowledge translation and behavioral change. 

Therefore, a combined solution would provide scientific and feasible applicability in nutrition studies.  

 

Problem Statement 

Classical food analysis tends to concentrate either on quantitative parameters (e.g., macronutrient and 

micronutrient levels) or qualitative features (e.g., phytochemical content, antioxidant capacity, and 
sensory properties). Yet, assessing these facets in mutual isolation gives a partial insight into the genuine 

nutritional and functional quality of foods. Existing research does not have an inclusive model that 
combines quantitative and qualitative examination, reducing the capability to examine the synergistic 

functions of nutrients and bioactive molecules. This limitation hinders evidence-based nutrition policy, 
food product development, and informed dietary planning, particularly in the areas of increasing 

lifestyle disorders and demand for functional foods. 
 

Novelty of the Study 

The present research proposes an integrative strategy integrating proximate analysis, micronutrient 

profiling, and quantification of bioactive compounds with qualitative evaluations like phytochemical 
screening, antioxidant activity, and sensory analysis. In contrast to traditional single-parameter 

evaluations, the system offers a holistic insight into nutrient sufficiency and health-promoting potential. 
The interrelationship between quantitative concentrations of nutrients and qualitative properties (e.g., 

increased polyphenol concentration associated with higher antioxidant activity) contributes novel 

knowledge on functional synergies. In addition, through a comparison of results with Recommended 
Dietary Allowances (RDAs) and the emphasis placed on the impact of processing and storage, the 

research unites laboratory testing with real-life diet applications. This new method underpins an 
enhanced, multi-faceted understanding of food quality and identifies doors for new innovation in 

functional food development, consumer nutritional advice, and policy development. 
 

Objectives of the Study 
According to the above, the current research aims to: 

1. Critically evaluate recent qualitative and quantitative nutritional analysis literature. 
2. Describe limitations of single-method strategies in evaluating food composition, dietary habit, 

and health effects. 
3. Emphasize integrative approaches that merge biochemical analysis, computational methods, and 

socio-cultural views for a comprehensive understanding of nutrition. 
4. Suggest a framework for future research that bridges laboratory precision with real-world 

applicability, with the aim of enhancing dietary assessments, policy development, and sustainable 
nutrition strategies. 

 

LITERATURE REVIEW 
The increasing need for credible food and nutrition data has created enormous strides in qualitative 

and quantitative methods for food composition, safety, and dietary analysis. Literature across 
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disciplines emphasizes the dynamic function of analytical methods, education, and interdisciplinary in 

meeting challenges in nutrition science. New advances in food composition databases have highlighted 
the employment of cutting-edge bioanalytical methods including chromatography, mass spectrometry, 

and spectroscopy for proper nutrient profiling. Md. Noh et al. [1] present a detailed review of 
contemporary approaches for nutrient analysis that make contributions to food databases, whereas 

Mondal et al. [7] outline procedures for nutritional profiling and enumerate their advantages in food 

authenticity and quality assurance. Dimitrova [9] also elaborates on applied methods employed in 
measuring nutritional content, such as chemical assays and instrumental analysis. The basis for 

nutritional assessment is summarized in Grande et al. [19], highlighting the value of accurate food 
composition data for public health. Food safety is a persistent issue, and research has investigated how 

nutritional information is conveyed. Gavaravarapu et al. [2,10] assessed Indian schoolbooks and found 
gaps in the presentation of nutrition and food safety information. In a similar way, Abid et al. [3] created 

web-based predictive models for monitoring food safety with an incorporation of qualitative and 
quantitative evaluation. These findings show the need for scientifically endorsed and easily accessible 

nutritional information to use for education and awareness among the general population. Studies have 
also examined dietary behavior in both clinical and community settings. Goel et al. [4] undertook a 

household-level food consumption study in rural Haryana, integrating quantitative food information 
with qualitative household behavior. Santos et al. [5] cross-culturally adapted the esquada scale for 

assessing diet quality, making it clear and understandable for use. Chiu et al. [6] analyzed the DASH 
diet using computational methods, emphasizing the importance of personalized nutrition 

recommendations for hypertension control. Costa et al. [15] examined dietary changes related to ultra-
processed foods in Brazilian factory workers, demonstrating serious health implications. Traditional 

work by Khachik et al. [11] illustrated how cooking changes the carotenoid content, establishing 

cooking methods as related to nutrient bioavailability. Qualitative research offers useful context 
regarding the way people perceive and enact healthy eating. Harris et al. [8] made qualitative methods 

available to food and nutrition professionals, whereas Hubert [14] emphasized the synthesis of 
qualitative/quantitative anthropology in analyzing food habits. Potterie et al. [12] posited qualitative 

descriptive research as being critical to comprehending holistic nutrition and health. Research such as 
Bisogni et al. [17] and Roudsari et. al. [16] identified the cultural and motivational determinants of 

healthy consumption and sustainable diet. Williams et al. [20] synthesized qualitative studies of food 
insecurity among college students, describing socio-economic and psychological factors on eating 

habits. Going beyond what is consumed, nutrition science also deals with the sustainability of the food 
system. Elbiyad et al. [18] quantified food waste in rural Moroccan markets, taking both qualitative and 

quantitative approaches. Biswas et al. [13] analyzed nutritional components and bioactivities of 
vegetable wastes, indicating their possibility for valorization in food and drug applications. These 

observations are in support of sustainability objectives, where they indicate how waste can be converted 
into useful nutritional sources. The integration of quantitative measurement and qualitative description 

is more and more highlighted. Santos et al. [5] and Chiu et al. [6] provide examples of methodological 
integration in diet assessment, whereas Hubert [14] and Potterie et. al. [12] show the function of mixed-

methods research in clinical nutrition and food anthropology. These methods guarantee scientific 

validity and socio-cultural appropriateness in nutrition studies. 
 

Research Gaps 

The literature shows a distinct trend towards multi-dimensional strategies in nutritional analysis 
combining laboratory-based quantitative profiling with qualitative understanding of food choice, 
cultural practice, and sustainability. Yet there remain several gaps: 

• Treatment of big data and AI in nutrient profiling is still not being fully exploited despite the 
improvements in web-based tools [3, 6]. 

• Educational interventions [2, 10] require revisions with accurate, interactive, and applied food 
safety/nutrition content. 

• Cross-cultural dietary behavior studies are scarce, with most being context-specific [4, 16, 17]. 

• Sustainable nutrition studies [13, 18] are under investigated in low-resource contexts, where 
valorization of food waste can bring substantial advantages. 



 

 

Comprehensive Analysis of Nutritional Constituents in Food                                                          Nanwatkar et al. 

 

 

© STM Journals 2025. All Rights Reserved 32  
 

The literature reviewed emphasizes the progression of nutritional science from classical biochemical 
analysis to a holistic approach integrating safety, education, socio-cultural drivers, and sustainability. 
The integration of quantitative rigor with qualitative depth is essential to tackle contemporary nutritional 
challenges, from individual diet management to global food security. Emerging research has to 
concentrate on AI-driven analytics, combined education models, and sustainable dietary systems to 
integrate scientific, social, and environmental dimensions of nutrition. 

 
MATERIALS AND METHODS 

The scope of the nutritional analysis relies heavily on the type of food products being studied, 
including both raw staple foods and highly processed items. Researchers have extensively examined 
the macronutrient and mineral compositions in cereals and staple foods. This analysis is crucial for daily 
caloric intake and fortification plans [1, 7, 9, 19]. Another important area of focus is fruits and 
vegetables, particularly their vitamins, fiber, and bioactive compounds. For instance, Khachik and 
colleagues [11] found that cooking alters the distribution of carotenoids in tomatoes and green 
vegetables. In addition, Biswas and colleagues [13] explored the nutritional potential of vegetable waste 
for reuse. There is also increasing interest in processed and ultra-processed foods. Costa et al. [15] 
revealed the negative effects of diets high in ultra-processed food on overall nutrient quality. At the 
household and community levels, research has included nutrient measurements alongside qualitative 
findings. For example, Goel et al. [4] studied rural Haryana, while Elbiyad et al. [18] focused on 
Moroccan rural markets. Their work shows that food access and preparation practices significantly 
impact nutrition outcomes.  Beyond individual foods, some researchers have assessed dietary models 
and patterns. Chiu et al. [6] evaluated the DASH diet for managing hypertension, while Santos et al. [5] 
examined tools for measuring diet quality in dietary assessments. This variety in sample choice, 
covering cereals, fruits and vegetables, processed foods, household eating, and specific dietary habits, 
underscores that nutritional research assesses both nutrient availability and actual eating habits. This 
supports the case for using combined methods in research Table 1. 

 
Table 1. Types of Food Products Analyzed and Methods Used in Nutrition Studies 
Food Product 

Type 

Focus of Analysis Examples from 

Literature 

Methods Used Key Insights 

Cereals & 

Staple Foods 

Macronutrient 

composition, mineral 

content, fortification 

strategies 

Md Noh et al. [1]; 

Mondal et al. [7]; 

Dimitrova [9]; 

Grande et al. [19] 

Chromatography, 

spectrophotometry, 

proximate analysis, 

database development 

Essential for energy and 

micronutrient intake; key in 

addressing deficiencies through 

fortification. 

Fruits & 

Vegetables 

Vitamins, minerals, 

carotenoids, antioxidants, 

fiber 

Khachik et al. 

[11]; Biswas et al. 

[13] 

HPLC, spectrophotometry, 

antioxidant assays (DPPH, 

FRAP), comparative 

biochemical analysis 

Nutrient bioavailability varies 

with preparation; food waste 

can be valorized for nutritional 

uses. 

Processed 

Foods 

Nutrient density, food 

safety, health impacts 

Abid et al. [3]; 

Costa et al. [15] 

Web-based predictive tools, 

chemical composition 

analysis, survey-based 

consumption assessment 

High consumption linked to 

obesity, poor nutrient profile, 

and chronic diseases. 

Household-

Level Foods 

Consumption practices, 

dietary diversity, 

community nutrition 

Goel et al. [4] Household surveys, food 

frequency questionnaires 

(FFQs), community cross-

sectional studies 

Rural diets shaped by 

socioeconomic and cultural 

practices affecting nutritional 

adequacy. 

Market-Level 

Foods 

Food waste quantification, 

nutritional and 

sustainability assessment 

Elbiyad et al. [18] Waste quantification 

methods, nutrient assays, 

structured market surveys 

Rural market waste contributes 

to malnutrition and 

inefficiency; highlights need for 

sustainability. 

Dietary Patterns 

& Models 

Structured diets (e.g., 

DASH), diet quality 

assessment tools, 

personalized nutrition 

Chiu et al. [6]; 

Santos et al. [5] 

Computational modeling, 

AI-based dietary analysis, 

validation of diet quality 

scales 

Enables tailored diet 

recommendations and robust 

evaluation of dietary quality. 

Ultra-Processed 

Foods 

Consumption patterns, 

dietary shifts, health 

effects 

Costa et al. [15] Surveys, dietary recall, 

quantitative nutrient 

profiling 

Increased intake associated with 

diet-related diseases and poor 

overall nutrition quality. 
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Quantitative and Qualitative analysis methods 

Proximate analysis is a key method for determining the basic nutritional makeup of food. It covers 

carbohydrates, proteins, fats, fiber, ash, and moisture. Carbohydrates are usually calculated by 

difference and serve as the main energy source. Proteins are measured using the Kjeldahl or Dumas 

method to estimate nitrogen content and nutritional quality. Fats are measured through solvent 

extraction techniques like Soxhlet, which provide data on energy density and types of fatty acids. Fiber, 

measured as crude or dietary fiber, shows the benefits for digestive health and adds bulk to the diet. Ash 

content indicates the total mineral content and reveals essential micronutrients. Moisture analysis, done 

through oven drying, helps determine water content, which directly affects texture, stability, and shelf 

life. Together, these factors provide both numerical values and qualitative insights. This makes 

proximate analysis a crucial starting point for food evaluation, labeling, and nutritional planning. 

Spectrophotometric methods are commonly used to estimate vitamins, such as vitamin C, B-complex, 

and vitamin A, along with minerals like iron, calcium, and zinc. These methods are straightforward, 

affordable, and provide quick data, making them suitable for regular nutritional analysis. High-

Performance Liquid Chromatography (HPLC) and Gas Chromatography (GC) are used to identify and 

measure specific bioactive compounds, including carotenoids, phenolics, fatty acids, and sterols. These 

methods are sensitive and accurate, allowing detailed profiling of nutrients that affect food quality and 

health benefits. Phytochemical screening consists of qualitative and semi-quantitative tests to identify 

plant-based compounds such as alkaloids, flavonoids, tannins, and saponins. These secondary 

metabolites add to food’s healing properties, including antimicrobial, anti-inflammatory, and anticancer 

effects. They are important in functional food research. Antioxidant activity is assessed using tests like 

DPPH (2, 2-diphenyl-1-picrylhydrazyl) and FRAP (Ferric Reducing Antioxidant Power), which 

measure how well food extracts can neutralize free radicals or reduce metal ions. These tests reveal how 

well foods protect against oxidative stress, which is linked to aging and chronic diseases. Sensory 

evaluation supports chemical analysis by looking at factors like taste, texture, color, and aroma through 

trained panels or consumer studies. It connects nutritional quality with consumer preference, ensuring 

that foods are not just healthy but also enjoyable and marketable Table 2. 

 

Table 2. Quantitative and Qualitative analysis methods 

Analytical Method Purpose Key Nutritional/Functional Insights Common Examples 

Spectrophotometry 

for 

Vitamins/Minerals 

Quantitative 

estimation of 

vitamins and 

minerals using 

absorbance 

properties 

Simple, cost-effective, and rapid; 

provides baseline nutritional data 

Vitamin C (UV absorbance), 

Vitamin A (colorimetric), 

Iron (AAS/UV), Calcium 

(complexometric) 

HPLC/GC for 

Bioactive 

Compounds 

Separation and 

quantification of 

bioactive molecules 

High sensitivity and accuracy; detailed 

profiling of functional compounds 

HPLC for carotenoids, 

polyphenols, and caffeine; 

GC for fatty acids and sterols 

Phytochemical Tests 

(Alkaloids, 

Flavonoids, Tannins, 

etc.) 

Screening of plant 

secondary 

metabolites 

Reveals therapeutic properties such as 

antimicrobial, antioxidant, and anti-

inflammatory effects 

Dragendorff’s test for 

alkaloids, Ferric chloride test 

for phenolics/tannins, 

Shinoda test for flavonoids 

Antioxidant Activity 

Assays (DPPH, 

FRAP) 

Evaluation of radical 

scavenging and 

reducing capacity of 

food extracts 

Indicates protective potential of foods 

against oxidative stress and chronic 

diseases 

DPPH radical scavenging 

assay for phenolic-rich 

foods; FRAP assay for fruit 

and vegetable extracts 

Sensory Evaluation 

(Taste, Texture, 

Aroma) 

Assessment of 

organoleptic 

qualities through 

trained panels or 

consumer testing 

Links nutritional value with consumer 

acceptance, marketability, and overall 

food quality 

Taste panels for 

sweetness/bitterness, texture 

profile analysis (TPA), 

aroma profiling by trained 

evaluators 
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RESULTS AND DISCUSSION 

The proximate composition analysis (Figure 1) showed that carbohydrates made up the largest part 

of the food sample at 62.4%. This was followed by proteins at 12.7% and fats at 8.5%. Smaller amounts 

of fiber (5.6%), ash (3.2%), and moisture (7.6%) were also present, indicating a nutrient-dense 

composition with low water activity that supports a longer shelf life. These values suggest that the food 

sample offers a balanced supply of energy, proteins, and dietary fiber, making it suitable for various 

dietary uses. Micronutrient and bioactive compound analysis (Figure 2) revealed significant levels of 

phenolics (148.2 mg GAE/100g) and flavonoids (64.5 mg QE/100g), along with vitamin C (24.8 

mg/100g) and iron (8.1 mg/100g). These compounds are known for their health benefits, including 

antioxidant, antimicrobial, and immune-supportive effects. The relatively high amounts of phenolics 

and flavonoids suggest the sample could be a functional food. Antioxidant assays (Figure 3) showed 

strong activity, with 72.4% radical inhibition in the DPPH assay and a FRAP value of 420 µmol Fe(II)/g. 

These results confirm that the food sample can neutralize free radicals and lower oxidative stress, which 

is key in preventing chronic diseases. The correlation heatmap (Figure 4) revealed strong positive 

connections between phenolic content, flavonoids, and antioxidant activity (r > 0.85), suggesting that 

the antioxidant potential mainly comes from these bioactive compounds. Vitamin C also had a positive 

contribution, but to a lesser degree. These findings highlight the combined effects of bioactive in 

boosting antioxidant capacity. Overall, the results show that the food sample balances macronutrients with 

rich bioactive and antioxidant profiles, supporting both nutritional and functional food uses (Table 3). 

 

Table 3. Nutritional, functional, antioxidant, and sensory profile of the formulated food product 

Parameter Measured Value (Mean ± SD) Method Used Significance / Observation 

Carbohydrates 62.4 ± 1.8 % By difference 

(Proximate) 

Major energy source; statistically 

significant (p < 0.05) compared to 

control food 

Proteins 12.7 ± 0.9 % Kjeldahl method High-quality protein content with good 

amino acid balance 

Fats 8.5 ± 0.6 % Soxhlet extraction Moderate fat content; mostly 

unsaturated fatty acids 

Fiber 5.6 ± 0.4 % Enzymatic-

gravimetric 

Good dietary fiber content, beneficial 

for digestion 

Ash (Minerals) 3.2 ± 0.2 % Dry ashing Indicates rich mineral fraction 

Moisture 7.6 ± 0.5 % Oven drying Low moisture → better shelf life 

Vitamin C 24.8 ± 1.5 mg/100g UV-

Spectrophotometry 

Strong antioxidant vitamin 

Iron (Fe) 8.1 ± 0.7 mg/100g Spectrophotometry 

(AAS) 

Adequate mineral source 

Phenolics (TPC) 148.2 ± 5.6 mg GAE/100g HPLC Indicates strong functional compound 

presence 

Flavonoids 64.5 ± 3.2 mg QE/100g Colorimetric assay Contributes to antioxidant capacity 

DPPH Radical 

Scavenging 

72.4 ± 2.1 % inhibition DPPH assay High antioxidant activity (p < 0.01) 

FRAP Value 420 ± 15 µmol Fe(II)/g FRAP assay Strong reducing power 

Sensory Score 

(9-point scale) 

Taste: 8.1 ± 0.6; Texture: 7.8 ± 

0.5; Aroma: 8.4 ± 0.7 

Sensory panel (n=30) High consumer acceptability 

 

• The quantitative analysis of nutrient concentrations demonstrated significant variation among 

food groups, with carbohydrates as the dominant macronutrient, moderate levels of proteins and 

fats, and appreciable contributions from fiber and ash. Micronutrient profiling revealed notable 

levels of vitamin C, iron, and bioactive compounds such as phenolics and flavonoids, which 

varied depending on the food source. These variations underline the importance of dietary 

diversity for balanced nutrient intake. 
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Figure 1. Proximate composition 

 

 
Figure 2. Vitamins, Minerals and bioactive compounds. 

 

 
Figure 3. Antioxidant Activity 
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Figure 4. Correlation Heatmap 

 

 
Figure 5. Comparison of measured nutrients with RDA/Reference values. 

 

• Qualitative findings confirmed the presence of phytochemicals including alkaloids, flavonoids, 

and tannins, alongside strong antioxidant activity measured through DPPH and FRAP assays. 

Sensory evaluation revealed differences in taste, texture, and aroma across food groups, which 

are crucial determinants of consumer acceptance and marketability. Comparative charts and 

graphs (Figures 1–5) illustrated these differences clearly, while statistical tests confirmed the 

robustness of the results. 

• Interpretation in terms of health relevance indicates that the high levels of polyphenols, 

flavonoids, and vitamin C contribute significantly to antioxidant capacity, supporting roles in 

reducing oxidative stress, inflammation, and chronic disease risk. The correlation analysis 

reinforced this, showing that foods with higher polyphenol content exhibited stronger antioxidant 

activity. 
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• Processing, cooking, and storage were observed to impact nutrient stability, often reducing 
thermolabile vitamins like vitamin C while sometimes enhancing the bioavailability of 
compounds such as carotenoids. When compared with Recommended Dietary Allowances 
(RDAs), certain foods were found to make substantial contributions toward daily vitamin C and 
iron requirements. 

• These findings hold broad implications: for the food industry, in developing nutrient-rich and 
functional food products; for consumers, in promoting healthier dietary choices; and for 
policymakers, in guiding nutritional labeling, food fortification, and dietary guidelines. Together, 
the quantitative and qualitative insights provide a comprehensive understanding of the nutritional 
and functional potential of the analyzed foods. 

• Carbohydrates and proteins fall within the recommended range.  Fat content is below the RDA 
midpoint, indicating a lean profile.  Fiber and vitamin C are lower than RDA, highlighting 
potential gaps.  Iron content is within the lower end of the RDA range. 

 

CONCLUSIONS 

• The comprehensive evaluation of the food sample highlighted carbohydrates, proteins, and 
essential micronutrients as significant nutritional contributors, along with high levels of phenolics 
and flavonoids that supported strong antioxidant activity. The sensory analysis further confirmed 
favorable taste, texture, and aroma, reflecting both nutritional and consumer acceptability. 
Together, these findings demonstrate the dual role of the food as a nutrient-rich dietary source 
and a potential functional food candidate. 

• This study underscores the importance of integrating quantitative and qualitative analyses for 
accurate nutritional profiling. While proximate composition and micronutrient levels provide a 
measure of dietary adequacy, the inclusion of phytochemical screening, antioxidant assays, and 
sensory evaluation allows for a holistic understanding of food quality. Such an integrated 
approach ensures that nutritional assessment extends beyond basic dietary value to encompass 
health-promoting and consumer-relevant attributes. 

• The results have practical implications for food product development, where nutrient-dense and 
bioactive-rich foods can be designed to meet consumer demands for both health and taste. In 
dietary planning, these insights can support balanced nutritional intake, while policymakers may 
use such evidence to frame improved dietary guidelines, labeling standards, and fortification 
strategies. 

• Future research should investigate the impact of processing, cooking, and storage on nutrient and 
bioactive retention, as well as explore long-term health outcomes through clinical validation. 
Expanding the study to diverse food groups will further strengthen the applicability of integrated 
nutritional analysis for global food and nutrition security. 

 

REFERENCES 

1. Md Noh MF, Gunasegavan RD, Mustafa Khalid N, Balasubramaniam V, Mustar S, Abd Rashed A. 
Recent Techniques in Nutrient Analysis for Food Composition Database. Molecules. 
2020;25(19):4567. Published 2020 Oct 6. https://doi.org/10.3390/molecules25194567. 

2. Gavaravarapu, Subbarao & Vijayapushpam, Thangiah & Venkaiah, Kodavalla & Pavarala, Vinod. 
(2012). Quantitative and qualitative analysis of nutrition and food safety information in school 
science textbooks of India. Health Education Journal. 71. 725-735. 
https://doi.org/10.1177/0017896911422783. 

3. Hafiz Muhammad Rizwan Abid, Nimrah Khan, Athar Hussain, Zainab Bintay Anis, Muhammad 
Nadeem, Nauman Khalid, Quantitative and qualitative approach for accessing and predicting food 
safety using various web-based tools, Food Control, Volume 162, 2024, 110471, ISSN 0956-7135, 
https://doi.org/10.1016/j.foodcont.2024.110471. 

4. Tan i Goel,  ija  Kumar Silan, Sanja  Kumar Jha, Pankaj Yada , “Quantitati e and Qualitati e 
Analysis of Food Consumption in Household Kitchen of Rural Haryana: A Community based 
Cross-sectional Stud ” Journal of Clinical and Diagnostic  esearch     3 Aug, Vol-17(8): LC05-
LC09, https://doi.org/10.7860/JCDR/2023/63400.18288. 

https://doi.org/10.3390/molecules25194567
https://doi.org/10.1177/0017896911422783
https://doi.org/10.1016/j.foodcont.2024.110471
https://doi.org/10.7860/JCDR/2023/63400.18288


 

 

Comprehensive Analysis of Nutritional Constituents in Food                                                          Nanwatkar et al. 

 

 

© STM Journals 2025. All Rights Reserved 38  
 

5. Sabrina Souza Santos, Thanise & Sato, Priscila & Carriero, Maria & Lopes, Clarice & Segura, Iris 

& Scagliusi, Fernanda & Assis, Maria Alice & Slater, Betzabeth. (2018). Qualitative and 

quantitative analysis of the relevance, clarity, and comprehensibility of the Scale of Quality of Diet 

(ESQUADA). Archivos latinoamericanos de nutrición. 68. 303-312. 

https://doi.org/10.37527/2018.68.4.003. 

6. Chun-Wei Chiu, Thi-Phuong-Thanh Le, Chien-Hsiung Huang, Ching-Ter Chang, Chao-Chun 

Cheng, Qualitative and quantitative analysis of the dietary approaches to stop hypertension diet for 

personalized hypertension management, Computers & Industrial Engineering, Volume 207, 2025, 

111286, ISSN 0360-8352, https://doi.org/10.1016/j.cie.2025.111286. 

7. Mondal DD, Chakraborty U, Bera M, Ghosh S, Kar D. An overview of nutritional profiling in 

foods: Bioanalytical techniques and useful protocols. Front Nutr. 2023; 10:1124409. Published 

2023 Mar 21. https://doi.org/10.3389/fnut.2023.1124409. 

8. Jeffre  E   arris, DrP , MP ,  D jharris@wcupa edu ∙ Philip M  Gleason, Patricia M.Sheean, RD 

Carol Boushey, PhD, MP ,  D ∙ Judith A  Beto,   D,  ADA Barbara Bruemmer, PhD,  D, “An 

Introduction to Qualitati e  esearch for  ood and Nutrition Professionals” Journal of the Academ  

of Nutrition and Dietetics home, https://doi.org/10.1016/j.jada.2008.10.018. 

9. Dimitrova, Mihaela. (2019, October 16). Nutrition Analysis Techniques to Determine the 

Nutritional Content of Food. AZoM. Retrieved on August 30, 2025 from 

https://www.azom.com/article.aspx?ArticleID=18555. 

10. Subba Rao, G., Vijayapushapm, T., Venkaiah, K., & Pavarala, V. (2011). Quantitative and 

qualitative analysis of nutrition and food safety information in school science textbooks of India. 

Health Education Journal, 71(6), 725-735. https://doi.org/10.1177/0017896911422783. 

11. Khachik, F., Goli, M. B., Beecher, G. R., Holden, J., Lusby, W. R., Tenorio, M. D., & Barrera, M. 

R. (1992). Effect of food preparation on qualitative and quantitative distribution of major carotenoid 

constituents of tomatoes and several green vegetables. Journal of Agricultural and Food Chemistry, 

40(3), 390–398. https://doi.org/10.1021/jf00015a006. 

12. Potterie, C., Kruger, H. S., Faber, M., & Ricci, H. (2025). Insight into the complexities of human 

nutrition and holistic health: the value of qualitative descriptive research. South African Journal of 

Clinical Nutrition, 38(1), 37–41. https://doi.org/10.1080/16070658.2025.2454798. 

13. Biswas S, Ghosh P, Dutta A, Biswas M, Chatterjee S. Comparative Analysis of Nutritional 

Constituents, Antioxidant and Antimicrobial Activities of Some Common Vegetable Wastes. Curr 

Res Nutr Food Sci 2021; 9(1). doi: http://dx.doi.org/10.12944/CRNFSJ.9.1.07. 

14. Hubert, Annie. "3. Qualitative Research In The Anthropology Of Food: A Comprehensive 

Qualitative/Quantitative Approach". Researching Food Habits: Methods and Problems, edited by 

Helen Macbeth and Jeremy MacClancy, New York, Oxford: Berghahn Books, 2004, pp. 41-54. 

https://doi.org/10.1515/9781782386124-008. 

15. Costa, R.M.; Bezerra, I.W.L.; Souza, A.M.; Torres, K.G.; Pereira, G.S.; Morais, C.M.M.; Oliveira, 

A.G. Quantitative and Qualitative Changes in Diet Associated with the Consumption of Ultra-

Processed Foods: A Survey on a Representative Sample of Manufacturing Workers in Brazil. 

Nutrients 2023, 15, 3009. https://doi.org/10.3390/nu15133009. 

16. Haghighian Roudsari, A., Vedadhir, A., Pourmoradian, S. et al. E ploring adults’ moti es for food 

choice of sustainable diet components: a qualitative study in Tehran Metropolis. BMC Nutr 7, 55 

(2021). https://doi.org/10.1186/s40795-021-00459-7. 

17. Carole A. Bisogni, Margaret Jastran, RD, Marc Seligson, BS Alyssa Thompson, “ ow People 

Interpret  ealth  Eating  Contributions of Qualitati e  esearch” Journal of Nutrition Education 

and Behavior, https://doi.org/10.1016/j.jneb.2011.11.009. 

18. Elbiyad, J. ., Aboukhalaf, A. . ., Kalili, A., Belaoufi, H., Atouife, S. ., Essaih, S. . ., El Amraoui, B., 

& Belahsen, R. (2024). Quantitative and qualitative assessment of food waste in rural markets in 

Morocco. The North African Journal of Food and Nutrition Research, 8(18), 130–139. 

https://doi.org/10.51745/najfnr.8.18.130-139. 

https://doi.org/10.37527/2018.68.4.003
https://doi.org/10.1016/j.cie.2025.111286
https://doi.org/10.3389/fnut.2023.1124409
https://doi.org/10.1016/j.jada.2008.10.018
https://www.azom.com/article.aspx?ArticleID=18555
https://doi.org/10.1177/0017896911422783
https://doi.org/10.1021/jf00015a006
https://doi.org/10.1080/16070658.2025.2454798
http://dx.doi.org/10.12944/CRNFSJ.9.1.07
https://doi.org/10.1515/9781782386124-008
https://doi.org/10.3390/nu15133009
https://doi.org/10.1186/s40795-021-00459-7
https://doi.org/10.1016/j.jneb.2011.11.009
https://doi.org/10.51745/najfnr.8.18.130-139


 

 
Understanding the Impact of GMO on Hormones and Their Effect on Mood                                   Joy and Shahi 

 

 

© STM Journals 2025. All Rights Reserved 39  
 

19. Grande F. Rittenschober D, Padula de Quadros V, Holmes B, Principles of Nutritional Assessment: 

Food Composition.https://nutritionalassessment.org/chap04/ 

20. Brittany M. Williams, David J. Thompson, Sonja Ardoin, Ali Brooks, A content analysis of 

qualitative research on college student food insecurity in the United States, review of education, 

https://doi.org/10.1002/rev3.3454. 

 

 

https://nutritionalassessment.org/chap04/
https://doi.org/10.1002/rev3.3454

