
INTERNATIONAL RESEARCH JOURNAL OF MEDICAL SCIENCES 

AND HEALTH CARE (IRJMSHC) 

https://aimjournals.com/index.php/irjmshc 

 

 

pg. 29 

eISSN: 3087-405X

Volume. 03, Issue. 03, pp. 29-35, March 2026"

   

Aliv Seeds in Food Fortification Strategies: A Scholarly Examination of Dietary 

Contributions 
 

 
Prof. John Michael Cruz 

Department of Information Systems, Ateneo de Manila University, Philippines 

 

Dr. Angela Reyes 

School of Computing, De La Salle University, Philippines 

 

 

 

Article received: 12/01/2026, Article Revised: 09/02/2026, Article Accepted: 09/03/2026, Article Published: 31/03/2026 

 
© 2026 Authors retain the copyright of their manuscripts, and all Open Access articles are disseminated under the terms of the 

Creative Commons Attribution License 4.0 (CC-BY), which licenses unrestricted use, distribution, and reproduction in any 

medium, provided that the original work is appropriately cited. 

 

 

ABSTRACT 

 

Food fortification has emerged as a globally significant nutritional intervention aimed at addressing micronutrient 

deficiencies in populations reliant on staple-based diets. Among emerging functional food ingredients, Aliv seeds 

(commonly known as garden cress seeds) have gained attention due to their dense nutrient composition, bioactive 

compounds, and adaptability in food formulation systems. This paper critically examines the role of Aliv seeds in 

food fortification strategies, focusing on their dietary contributions, technological compatibility, and potential 

integration into existing food systems. 

The study synthesizes insights from established research on cereal fortification, postharvest processing, and 

functional ingredient development to contextualize Aliv seeds within broader fortification frameworks. Prior studies 

have demonstrated that food fortification technologies such as polymer coating, parboiling, and gel-based 

encapsulation significantly improve micronutrient retention and bioavailability in staple foods (Peli et al., 1981; 

Juliano & Rao, 1970; Tulyathan et al., 2005). These findings provide a technological foundation for evaluating plant-

based fortificants such as Aliv seeds. 

The paper adopts a qualitative analytical framework based on secondary data synthesis, focusing on nutrient delivery 

mechanisms, functional properties, and application feasibility. Comparative insights from rice fortification systems 

and fermentation-based nutrient enhancement techniques (Steiger et al., 2014; Ray et al., 2008) are used to evaluate 

the adaptability of Aliv seeds in modern food systems. Additionally, the nutritional relevance of functional plant 

ingredients is supported by recent literature highlighting the increasing role of seed-based bioactive compounds in 

value-added foods (Harshini & Agarwal, 2025). 

Findings indicate that Aliv seeds exhibit strong potential as a complementary fortification agent due to their protein 

density, mineral composition, and functional versatility in food matrices. However, challenges such as sensory 

acceptability, stability under processing conditions, and standardization of dosage remain critical barriers. 

The study concludes that Aliv seeds represent a promising yet underutilized resource in food fortification strategies, 

particularly in regions facing persistent micronutrient deficiencies. Their integration into existing fortification 

systems may enhance dietary diversity and nutritional security when supported by appropriate processing and 

formulation technologies. 
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security, plant-based fortification, dietary enhancement, value-added food

INTRODUCTION 

Micronutrient malnutrition remains a persistent global 

public health challenge, particularly in developing 

economies where dietary patterns are heavily dependent 

on carbohydrate-rich staple foods with limited nutrient 

diversity. Food fortification has been widely adopted as 

a cost-effective intervention to address deficiencies in 

essential micronutrients such as iron, zinc, calcium, and 

vitamins. Traditional fortification strategies have 

largely focused on staple cereals such as rice and wheat, 

using industrial processing techniques including 

coating, blending, and parboiling to improve nutrient 

retention and stability (Juliano & Rao, 1970; Peli et al., 

1981). 

In recent years, there has been a growing shift toward 

incorporating plant-based functional ingredients into 

fortification systems. Among these, Aliv seeds (garden 

cress seeds) have emerged as a nutrient-dense botanical 

resource with potential applications in dietary 

enrichment and functional food development. Their 

relevance is further reinforced by increasing global 

interest in natural, minimally processed fortificants that 

align with clean-label and sustainable nutrition trends. 

Food fortification technologies have evolved 

significantly over the past decades. Techniques such as 

gel coating of rice grains and micronutrient 

encapsulation have demonstrated improved retention 

and stability of nutrients during storage and cooking 

(Tulyathan et al., 2005). Similarly, parboiling processes 

have been shown to modify the physicochemical 

structure of rice, enhancing nutrient absorption 

efficiency (Juliano & Rao, 1970). These technological 

advancements provide a conceptual framework for 

evaluating alternative fortification agents such as Aliv 

seeds, which may offer both nutritional and functional 

advantages. 

Aliv seeds are characterized by high levels of essential 

amino acids, iron, calcium, and phytochemicals, 

making them suitable candidates for addressing hidden 

hunger. Their integration into food systems, however, 

requires a thorough understanding of their interaction 

with food matrices, processing stability, and consumer 

acceptability. Recent literature on functional food 

ingredients highlights the growing importance of plant-

based seeds in value-added food formulations, 

particularly in enhancing nutritional density without 

compromising sensory quality (Harshini & Agarwal, 

2025). 

Despite their potential, the application of Aliv seeds in 

structured fortification systems remains underexplored. 

Most existing fortification research focuses on synthetic 

micronutrient addition or cereal-based enrichment 

strategies, with limited attention given to whole-seed 

functional fortification. Studies on fermentation-based 

nutrient enhancement and biomass utilization indicate 

that biological processing methods can significantly 

improve nutrient availability and functional properties 

of plant substrates (Ray et al., 2008; John et al., 2006). 

These findings suggest that Aliv seeds could be 

integrated into similar systems for optimized nutritional 

delivery. 

The significance of this research lies in its attempt to 

bridge the gap between traditional fortification 

technologies and emerging plant-based functional 

ingredients. By situating Aliv seeds within the broader 

context of food fortification science, the study aims to 

evaluate their feasibility, nutritional impact, and 

technological adaptability. Furthermore, the increasing 

emphasis on sustainable nutrition systems and food 

security underscores the need for diversified 

fortification approaches that go beyond conventional 

cereal-based models. 

The primary objective of this paper is to critically 

examine the role of Aliv seeds in food fortification 

strategies, with a focus on their nutritional properties, 

functional behavior in food systems, and potential 

applications in dietary improvement. The study also 

aims to compare their effectiveness with established 

fortification methods and identify key challenges 

associated with their implementation. 

2. LITERATURE REVIEW  

Food fortification research has historically centered on 

enhancing staple foods to address widespread 

micronutrient deficiencies. Early studies on rice 

fortification demonstrated that polymer coatings could 

effectively retain micronutrients during processing and 

storage, thereby improving nutritional outcomes 

without altering sensory characteristics significantly 

(Peli et al., 1981). This foundational work established 

the technological feasibility of nutrient retention 

systems in cereal-based diets. 
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Subsequent research expanded the scope of fortification 

to include process optimization techniques. Parboiling, 

for instance, was found to alter the physicochemical 

properties of rice, improving nutrient retention and 

bioavailability (Juliano & Rao, 1970). Similarly, 

postharvest processing in developing countries has been 

identified as a critical stage for nutritional 

enhancement, particularly in rice-based agricultural 

systems (Petersen, 1984). These studies collectively 

highlight the importance of processing conditions in 

determining final nutritional quality. 

More advanced fortification strategies have 

incorporated gel coating and encapsulation 

technologies. Research on iron retention using gel-

coated rice grains demonstrated significant 

improvements in nutrient stability under storage 

conditions (Tulyathan et al., 2005). Such findings 

emphasize the role of material science in food 

fortification systems, particularly in improving 

micronutrient delivery efficiency. 

In parallel, global nutrition initiatives have emphasized 

rice fortification as a scalable intervention for 

addressing dietary deficiencies. Reports from 

international development organizations highlight the 

role of fortified rice in food security programs, 

particularly in vulnerable populations (Niang, 2013; 

Santiaguel, 2013). These initiatives demonstrate the 

integration of fortification technologies into public 

health strategies. 

From a biochemical perspective, cassava and other 

starchy crops have been studied for their potential in 

fermentation-based nutrient enhancement. Solid-state 

fermentation processes have been shown to produce 

valuable metabolites such as lactic acid and enzymes, 

indicating the versatility of plant substrates in nutrient 

transformation systems (Ray et al., 2008). Similarly, 

Lactobacillus-based fermentation has been used to 

enhance lactic acid production in biomass substrates, 

demonstrating the role of microbial systems in 

functional food development (John et al., 2006; Rojan 

et al., 2005). 

Recent literature has increasingly focused on functional 

plant ingredients and their role in dietary enhancement. 

Garden cress seeds, as highlighted in contemporary 

nutritional studies, are recognized for their dense 

nutrient composition and functional versatility in food 

formulations (Harshini & Agarwal, 2025). This 

positions them as potential candidates for inclusion in 

modern fortification systems. 

Comparative analysis of existing fortification strategies 

reveals a strong reliance on cereal-based systems, 

particularly rice fortification technologies (Steiger et 

al., 2014). While effective, these systems often depend 

on external nutrient addition rather than intrinsic plant-

based enhancement. This creates a research gap in 

exploring whole-seed functional fortification 

approaches, such as those involving Aliv seeds. 

The literature also highlights challenges in nutrient 

retention, bioavailability, and stability across different 

processing methods. For example, while coating 

technologies improve retention, they may face 

limitations in long-term stability and consumer 

acceptance (Peli et al., 1981; Tulyathan et al., 2005). 

Similarly, fermentation-based systems, although 

nutritionally beneficial, require controlled conditions 

that may limit scalability (Ray et al., 2008). 

Overall, the existing body of research establishes a 

strong foundation for food fortification science but 

reveals limited exploration of plant-based seed 

fortificants. Aliv seeds represent a promising yet under-

researched component within this domain, warranting 

further investigation into their functional integration 

into dietary systems. 

3. METHODOLOGY 

This paper adopts a qualitative, descriptive-analytical 

research methodology based on structured secondary 

data synthesis. The objective is not experimental 

validation but a systematic conceptual evaluation of 

Aliv seeds within established food fortification 

frameworks. The methodology integrates nutritional 

science principles, food processing literature, and 

functional ingredient research to construct a 

comparative analytical model. 

3.1 Research Design 

A thematic review design is employed, where existing 

scientific literature is categorized into four analytical 

domains: 

1. Micronutrient fortification systems (cereal-based 

models)  

2. Food processing and nutrient retention technologies  

3. Fermentation and biochemical enhancement systems  
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4. Functional plant-based ingredients (including seeds 

and botanicals)  

This structure allows cross-comparison between 

conventional fortification strategies and emerging 

plant-based alternatives such as Aliv seeds. 

3.2 Data Sources and Selection Criteria 

The study exclusively uses the provided references, 

ensuring controlled analytical boundaries. These 

include peer-reviewed journal articles, technical 

reports, and institutional publications related to: 

• Rice fortification technologies  

• Postharvest processing and nutrient retention  

• Fermentation-based nutrient enhancement  

• Functional food ingredients and seed-based 

nutrition  

The inclusion criteria focused on: 

• Scientific credibility (peer-reviewed or 

institutional)  

• Relevance to micronutrient fortification or 

functional foods  

• Applicability to food processing or dietary 

systems  

3.3 Analytical Framework 

A comparative functional analysis framework is used to 

evaluate Aliv seeds against existing fortification 

methods. The framework assesses: 

(a) Nutritional Density 

Evaluation of macro- and micronutrient richness in 

comparison to fortified rice systems (Steiger et al., 

2014). 

(b) Bioavailability Potential 

Assessment of nutrient absorption enhancement 

through processing techniques such as fermentation and 

coating (Tulyathan et al., 2005; Ray et al., 2008). 

(c) Processing Compatibility 

Analysis of stability under thermal, mechanical, and 

storage conditions (Juliano & Rao, 1970). 

(d) Functional Versatility 

Ability of ingredients (including Aliv seeds) to 

integrate into diverse food matrices without 

compromising sensory or structural integrity. 

3.4 Comparative Modeling Approach 

The methodology introduces a nutritional substitution 

model, where Aliv seeds are conceptually positioned as: 

• A natural micronutrient carrier  

• A functional fortification adjunct  

• A bioactive enrichment agent  

This is contrasted with: 

•  Synthetic micronutrient fortification (Peli et al., 1981)  

• Industrial rice enrichment systems (Bhattacharya, 

2013)  

• Fermentation-based nutrient modification (John et al., 

2006)  

3.5 Evaluation of Functional Integration 

The study further evaluates how Aliv seeds could be 

incorporated into: 

• Composite flour systems  

• Ready-to-eat fortified foods  

• Traditional cereal-based diets  

• Functional beverage formulations  

This is informed by research on food product 

development and functional ingredient engineering 

(Hui, 2007). 

3.6 Limitations of Methodology 

• Absence of primary experimental validation limits 

empirical certainty  

• Reliance on secondary data may introduce 

interpretative bias  

• Nutritional variability of Aliv seeds across 
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regions is not standardized  

• Sensory and consumer acceptance data are indirectly 

inferred rather than tested  

Despite these limitations, the methodology provides a 

robust conceptual framework for evaluating emerging 

plant-based fortification strategies. 

4. RESULTS  

The analytical synthesis reveals that Aliv seeds possess 

significant potential as a complementary agent in food 

fortification systems, particularly when evaluated 

against established cereal-based nutrient enhancement 

models. Across the reviewed literature, three dominant 

findings emerge: nutritional density, functional 

adaptability, and integration feasibility constraints. 

Firstly, Aliv seeds demonstrate a high intrinsic 

nutritional density, particularly in proteins, minerals, 

and bioactive compounds. This aligns with broader 

findings in plant-based functional food research, where 

seeds are identified as concentrated sources of 

micronutrients and phytochemicals (Harshini & 

Agarwal, 2025). When compared to conventional 

fortified rice systems, which rely on external nutrient 

addition (Steiger et al., 2014), Aliv seeds offer a more 

natural nutrient encapsulation system, reducing 

dependency on synthetic fortificants. 

Secondly, the review highlights that processing 

technologies significantly influence nutrient retention 

and stability. Studies on rice fortification show that 

polymer coatings can effectively preserve 

micronutrients during storage and cooking (Peli et al., 

1981), while gel-based coatings further enhance iron 

retention (Tulyathan et al., 2005). In comparison, Aliv 

seeds exhibit inherent structural protection of nutrients 

due to their natural seed matrix, which may reduce 

nutrient loss during mild processing. However, thermal 

exposure and prolonged storage conditions remain 

potential degradation factors. 

Thirdly, fermentation-based systems provide insight 

into bioavailability enhancement mechanisms. 

Research indicates that microbial fermentation 

improves nutrient accessibility by breaking down 

complex food matrices (Ray et al., 2008; John et al., 

2006). This suggests that Aliv seeds, if integrated into 

fermented food systems, could exhibit enhanced 

nutrient release profiles, thereby increasing their 

functional value in dietary applications. 

A key finding is the limited integration of whole-seed 

fortificants in mainstream food fortification strategies. 

Existing systems primarily focus on micronutrient 

addition to staple grains such as rice (Bhattacharya, 

2013). While effective in addressing deficiencies, these 

systems often lack the synergistic nutritional 

complexity provided by whole functional ingredients 

like Aliv seeds. This indicates a structural gap in current 

fortification paradigms. 

Additionally, the analysis identifies formulation 

challenges, particularly related to sensory acceptability 

and dosage standardization. Unlike refined fortificants, 

Aliv seeds may alter texture, flavor, or appearance 

when incorporated into staple foods. This aligns with 

known limitations in fortification systems where 

nutrient enhancement must balance consumer 

acceptability (Juliano & Rao, 1970). 

Overall, findings suggest that Aliv seeds function best 

as a hybrid fortification agent, suitable for integration 

into composite food systems rather than standalone 

enrichment of staple grains. Their optimal use appears 

to be in multi-ingredient formulations where their 

nutritional profile complements existing fortified food 

structures. 

5. DISCUSSION  

The findings position Aliv seeds as a promising but 

structurally underutilized component in modern food 

fortification strategies. Their nutritional richness and 

functional versatility suggest strong theoretical 

alignment with current objectives in nutritional 

security; however, practical implementation reveals 

several systemic constraints. 

From a theoretical standpoint, traditional fortification 

models rely heavily on external nutrient augmentation, 

as seen in rice fortification technologies using coatings 

and encapsulation systems (Peli et al., 1981; Steiger et 

al., 2014). These systems prioritize nutrient delivery 

efficiency but often neglect the broader functional 

benefits of whole-food ingredients. In contrast, Aliv 

seeds introduce a biologically integrated fortification 

model, where nutrients are naturally embedded within 

a plant matrix, potentially improving stability and 

synergistic nutrient interactions. 

However, the comparison also reveals a critical 

limitation: lack of processing standardization. Unlike 

industrial fortification systems where nutrient dosage 
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can be precisely controlled, Aliv seed composition may 

vary based on cultivation conditions and processing 

methods. This introduces variability in nutritional 

outcomes, reducing scalability in industrial 

applications. 

The role of fermentation-based enhancement further 

complicates the analysis. While fermentation improves 

nutrient bioavailability and functional properties (Ray 

et al., 2008), it requires controlled environments that 

may not be feasible in all food production systems. Aliv 

seeds could benefit from such processes, but integration 

would require additional technological infrastructure. 

Another important consideration is consumer 

acceptability and sensory perception. Studies in rice 

fortification highlight that even minor changes in 

texture or appearance can influence consumer 

acceptance (Juliano & Rao, 1970). Aliv seeds, due to 

their distinct sensory profile, may face similar barriers 

unless processed into refined or composite 

formulations. 

Despite these challenges, Aliv seeds offer a significant 

advantage in terms of nutritional diversity and 

functional synergy. Their inclusion in food systems 

aligns with emerging trends in functional nutrition, 

where whole-food-based fortification is increasingly 

preferred over synthetic supplementation (Harshini & 

Agarwal, 2025). This positions them as a potential 

bridge between traditional agriculture-based nutrition 

and modern food engineering. 

From a policy perspective, the integration of Aliv seeds 

into fortification strategies could diversify nutritional 

interventions, particularly in regions where 

micronutrient deficiencies persist despite existing 

fortification programs (Niang, 2013). However, 

successful implementation would require standardized 

processing protocols, clinical validation, and consumer 

education. 

In conclusion, Aliv seeds represent a complementary 

rather than replacement-based fortification strategy. 

Their optimal role lies in hybrid nutritional systems 

where they enhance, rather than substitute, existing 

fortification technologies. 

6. CONCLUSION 

This study critically examined the role of Aliv seeds in 

food fortification strategies through a structured 

synthesis of existing scientific literature. The findings 

indicate that Aliv seeds possess strong nutritional 

potential, functional versatility, and compatibility with 

emerging food systems. However, their practical 

application remains constrained by variability, sensory 

challenges, and lack of industrial standardization. 

The research contributes to the growing discourse on 

plant-based fortification by positioning Aliv seeds as a 

viable functional enrichment agent within composite 

food systems. Unlike conventional fortification 

methods that rely on synthetic nutrient addition, Aliv 

seeds offer a more natural and integrative approach to 

dietary enhancement. 

Future research should focus on experimental 

validation, bioavailability studies, and large-scale 

formulation trials to determine their effectiveness in 

real-world dietary applications. Additionally, 

integration with fermentation and encapsulation 

technologies may further enhance their nutritional 

efficiency. 

Overall, Aliv seeds represent a promising frontier in 

functional food science, with the potential to contribute 

meaningfully to global nutritional security when 

supported by appropriate technological and policy 

frameworks. 
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