Review Paper

International Journal of Research and Review
[Indexed, Peer-Reviewed Journal]

Volume 13; Issue: 7; July 2026

Website: www.ijrrjournal.com

E-ISSN: 2349-9788; P-ISSN: 2454-2237

Evolution of Food Science: Bridging Tradition and
Innovation

Ranjana Chand!, Shubham Kaintura?

'Post Graduate Teacher, Amity International School, Pushp Vihar, New Delhi, India.
2Research Scholar, Jamia Hamdard University, New Delhi, India.

Corresponding author: Ranjana Chand

DOI: https://doi.org/10.52403/ijrr.20260755

ABSTRACT

Food science has evolved from indigenous
culinary wisdom and ancient preservation
methods into a complex interdisciplinary
field that integrates modern technological
advancements, systems biology, and data
analytics. This transformation reflects a
continuous interplay between traditional
knowledge systems and cutting-edge
scientific innovation aimed at addressing
contemporary global challenges including
nutrition  security, public health, and
environmental sustainability. This chapter
comprehensively examines the historical
foundations of food science, its scientific
milestones, and contemporary innovations
such as biotechnology, nanotechnology, and
personalized nutrition. Further, it highlights
integrative approaches that meld traditional
practices with novel technologies, supported
by illustrative case studies. Ethical
considerations  surrounding intellectual
property and cultural stewardship are
discussed alongside future directions
emphasizing systems thinking, resilience,
and equity. This synthesis articulates a
pathway toward sustainable, ethical, and
health-promoting food systems at the nexus
of tradition and innovation.
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1. INTRODUCTION

Food science is a multidisciplinary domain
that investigates the physical, chemical,
biological, and engineering aspects of food.
It spans a continuum from the earliest
culinary traditions rooted in indigenous
knowledge to the sophisticated industrial
and molecular innovations exemplifying
contemporary food systems. This broad
scope encompasses food composition
analysis, processing technologies, safety
assurance, human nutrition, and consumer
behavior. The evolution of food science is
characterized by a progressive integration of
time-honored practices with scientific rigor,
fostering technological advancements that
are essential in confronting pressing modern

challenges. These challenges include
addressing nutritional deficiencies,
mitigating public health crises related to
diet, and adapting to environmental
constraints resulting from a growing

population and climate change. Ultimately,
bridging tradition and innovation in food
science is pivotal for developing resilient
and sustainable food systems capable of
nourishing an expanding global population
within  rapidly  changing  ecological
contexts [1].

The historical trajectory of food science
reflects humanity’s continual adaptation and

innovation around the central human
necessity for nourishment. Early food
processing and preservation methods

emerged from practical needs and empirical
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observations, often intertwined with cultural
and spiritual significance. Over time, these
indigenous and ancestral practices have laid
foundational knowledge that modern
science increasingly validates and builds
upon. Concurrently, scientific disciplines
including microbiology, chemistry, and
engineering have advanced food production,
safety, and nutritional quality, enabling
systemic transformations from localized
food cultures to globalized supply chains.
This fusion of heritage and high technology
also confronts new ethical, social, and
environmental dimensions, offering a
holistic platform to reimagine food systems
for future generations.

2. Traditional Roots of Food Science

2.1 Cultural and Historical Perspectives
The origins of food science are deeply
embedded in the indigenous knowledge
systems and ancient food practices spanning
diverse societies worldwide. Techniques
such as fermentation, drying, smoking, and
the use of herbal additives were -early
innovations devised for extending food
longevity and ensuring safety, often without
formal scientific understanding. These
methods were typically transmitted orally
and intricately linked to specific cultural
identities and ecological stewardship
practices. Such enduring relationships
between humans and their environments
fostered  sustainable agricultural and
harvesting ~ systems  that  preserved
biodiversity [2].

Ethnobotanical research has illuminated the
complexity and effectiveness of these
traditional systems, demonstrating their vital
contribution to biodiversity conservation
and sustainable food production. For
example, First Nations peoples in Australia

managed  complex  grassland  grain
production systems  that  reflected
sophisticated ecological knowledge
balancing food availability with

environmental protection. These indigenous
management  practices offer insights
relevant to modern challenges such as land
degradation, climate resilience, and food

security [3]. The revival of these foodways
is not only a matter of cultural heritage but
also of scientific interest, potentially
informing sustainable nutrition and food
system models today.

Furthermore, ancient food systems entailed
comprehensive medicinal food knowledge.
Health-oriented dietary philosophy systems
like Ayurveda, rooted in the Indian
subcontinent, proffered dietary regimes and
botanical formulations blending nutrition
with therapeutic intent. Such holistic
perspectives emphasized balance, specific
food properties, and personalized dietary
guidance, underscoring the multifaceted role
of food beyond mere sustenance. The
foundational wisdom encoded in these
traditions continues to inspire the modern

development of functional foods — foods
designed to impart health benefits extending
beyond basic nutrition, thereby

substantiating the lasting significance of
historical ~ culinary =~ wisdom  within
contemporary food science contexts [4].

2.2 Nutritional Wisdom of the Ancients

The dietary patterns of ancient societies
were intricately aligned with their local
ecologies, seasons, and resource
availabilities, practices that optimized
nutrient intake and conferred resilience to
environmental and social fluctuations.
Ingredients such as turmeric and fermented
beverages exemplify dietary components
interweaving culinary preference with
health-promoting functions, including anti-
inflammatory and gastrointestinal benefits.

These traditional foodways serve as
antecedents to the contemporary concepts of
functional foods and bioactive

nutraceuticals, which derive from scientific
validations of such properties [5].

Local food systems historically
demonstrated commendable flexibility and
diversity, sustaining nutritional adequacy
and cultural continuity even amid socio-
environmental variability. This inherent
adaptability positioned traditional food
knowledge as a cornerstone for modern
movements addressing food security and
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sustainable nutrition. Increasingly, there is
recognition of the value offered by
integrating  these  ancestral  dietary
approaches into present-day food systems to
enhance health outcomes and bolster
environmental sustainability [6].

3. Scientific Foundations and Milestones
3.1 Industrial Revolution and Early
Modern Food Science

The Industrial Revolution catalyzed a
profound transformation in food production,
preservation, and  distribution.  Key
innovations such as canning, pasteurization,
refrigeration, and freezing extended the
shelf life of perishable foods, significantly
reducing spoilage and foodborne illnesses.
Importantly, these technologies enabled the
mass distribution of food products,
contributing to enhanced food accessibility
on an unprecedented scale [7].

Alongside these preservation techniques,
advancements in food chemistry facilitated
more nuanced analyses of food composition,
culminating in the implementation of
nutritional labeling and food safety
regulations. This established a scientific
framework that enhanced consumer
protection and fostered standardized quality
assurance  throughout  food  supply
chains [4].

However, the rapid industrialization of food
systems also engendered complexities. The
growing distance between consumers and
the origins of their food contributed to a
detachment from traditional food knowledge
and cultural relationships with food.
Concurrently, the proliferation of processed
food products raised concerns about
nutritional quality and cultural preservation,
highlighting the need for critical assessment
of industrialized food's impacts beyond
mere availability [1].

3.2 20th-Century Breakthroughs

The 20th century witnessed seminal
scientific breakthroughs that reshaped food
science fundamentally. The identification of
essential vitamins and minerals addressed
widespread  deficiency  diseases and

drastically improved population health.
Advances in microbiological controls
further mitigated risks from foodborne
pathogens, leading to safer food supplies
globally. This era also saw the emergence of
public health nutrition as a dedicated
discipline,  supported by  regulatory
frameworks enforcing food safety standards
and nutritional guidelines designed to
promote optimal health [&].

While these innovations established the
modern infrastructure for food quality and
safety management, they also exposed gaps
between technological capabilities and
public perception or understanding. The
need for enhanced transparency, consumer
education, and effective communication
about food safety and nutrition became
increasingly evident, emphasizing the social
dimensions intertwined with scientific
advancements [4].

4. Contemporary Innovations in Food
Science

4.1 Technological Advances

Contemporary food science is markedly
defined by the profound integration of
biotechnology, advanced processing
techniques, and nanotechnology, which
together drive innovation in nutritional
enhancement, food safety, and sustainability.
The advent and refinement of genetic
modification technologies have
revolutionized  agricultural and  food
systems. Through precise gene editing and
transgenic approaches, crops now exhibit
increased yields, enhanced nutritional
profiles, and improved resistance to climatic
stresses such as drought, temperature
extremes, and soil salinity. These
advancements hold critical implications for
reducing the environmental footprint of
food production by optimizing resource use
efficiency and minimizing agrochemical
inputs. For instance, the development of
stress-tolerant cultivars augments
productivity on marginal lands, thereby
contributing to food security amidst global
climate change [9].
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Precision fermentation represents another
frontier of biotechnological progress,
facilitating the synthesis of novel proteins,
enzymes, and bioactive compounds tailored
for food applications. This technology
employs engineered microbial systems to
produce alternative proteins that mimic
animal-derived products, thus playing a
central role in the burgeoning alternative
protein market. The ability to generate
complex proteins in scalable, sustainable
ways addresses ethical concerns of
traditional livestock production while
potentially reducing environmental burdens
such as greenhouse gas emissions and land
use [10]. Moreover, the integration of
biotechnology assists in enhancing the
resilience of plant varieties by adaptive
breeding and introducing traits that improve
resistance to pathogens and pests, as well as
to abiotic stresses, supporting the long-term
viability and sustainability of agri-food
systems [11].

Food processing technologies have also
advanced, with innovations such as high-
pressure processing (HPP) and cold plasma
treatments being at the forefront of non-
thermal preservation methods. HPP employs
extreme pressure to inactivate
microorganisms  while preserving the
sensory attributes and nutritional quality of
food products, avoiding the deleterious
effects of heat-based methods. Cold plasma
utilizes ionized gases at low temperatures to
similarly achieve microbial inactivation and
extend shelf life without adverse chemical
changes [4]. These technologies not only
ensure food safety but also maintain the
bioavailability of heat-sensitive nutrients,
aligning with consumer demands for
minimally processed, fresh-like foods.
Nanotechnology applications in food
science encompass a range of functional
improvements in both processing and
packaging domains. Nano-encapsulation
techniques enhance the stability and targeted
delivery of bioactive compounds such as
vitamins, antioxidants, and flavor
enhancers, thereby improving the efficacy
of functional foods and nutraceuticals. In

packaging, incorporation of antimicrobial
nanoparticles inhibits microbial growth on
food surfaces and packaging materials,
reducing spoilage and extending shelf life.
Additionally, nanosensors embedded in
packaging provide real-time monitoring of
food quality, detecting spoilage or
contamination  through  chemical or
biological signals, which greatly enhances
food safety assurance and supply chain
transparency [12].

However, the commercial scale-up and
regulatory approval of nanotechnological
applications face challenges. Issues related
to consumer safety, environmental impact,
regulatory  frameworks, and  public
acceptance remain significant barriers that
necessitate rigorous scientific evaluation
and  transparent = communication  to
stakeholders and consumers [12].

Within the expanding realm of functional
foods, there is growing incorporation of
probiotic and prebiotic ingredients, plant-
derived nutraceuticals, and marine algae-
based bioactives. Microalgae, for example,
are rich sources of antioxidant, anti-
inflammatory, and antimicrobial compounds
and exhibit promising health outcomes
including prevention of chronic conditions
such as diabetes and hypertension [13].
Despite their potential, the scaling up of
production, assurance of shelf stability, and
validation under stringent regulatory criteria
pose hurdles that must be overcome through
collaborative research and development
efforts.

The confluence of traditional health claims
with  scientific  substantiation enables
functional foods to transition from cultural
or anecdotal status to evidence-based
dietary interventions. This transition
enhances credibility and consumer trust
while opening new markets centered on
health promotion and disease prevention [ 1].

4.2 Data-Driven and Personalized
Nutrition

The paradigm of nutrition is shifting from
prescriptive, generalized dietary guidelines
toward personalized nutrition driven by
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systems biology and ‘'omics' sciences.
Nutrigenomics explores interactions
between genetic variation and nutrient
metabolism, enabling the tailoring of dietary
recommendations to individual genetic
profiles with the goal of optimizing health
outcomes and mitigating disease risk. For

instance, genomic data can inform
metabolism-related  conditions, guiding
personalized diet plans that favorably

modulate gene expression and biochemical
pathways [14].

Complementary to genomics, microbiome
research elucidates the pivotal role of gut
microbial ~ communities in  nutrient
absorption, metabolic modulation, and
immune regulation. Personalized dietary
strategies increasingly incorporate
microbiota profiling to harness the benefits
of a healthy gut ecosystem, with
implications for conditions ranging from
obesity to inflammatory disorders [15].
Techniques such as metabolomics and
proteomics further characterize the complex
bioactive landscapes of foods and their
physiological effects, refining personalized
nutrition interventions [16].

Digital  technologies have catalyzed
transparency and traceability within food
systems. Blockchain technology, as a
distributed ledger, ensures immutable
recording of data spanning agricultural
production to retail distribution. This
transparency enables verification of food
authenticity, origin, and compliance with
safety  regulations, thereby fostering
consumer confidence and facilitating
regulatory oversight [17]. Complementing
this, artificial intelligence (Al)-driven
knowledge graphs and sophisticated data
analytics synthesize vast datasets to enhance
quality control, detect hazards, and deliver
tailored dietary recommendations.

Together, these data-driven tools empower
consumers  with  accessible, accurate
information about their food, promoting
informed decision-making and adherence to

toward nuanced, empirically driven
strategies  optimizing health on both
individual and population levels [ 14].

5. Bridging the Gap: Tradition Meets
Innovation

5.1 Integrating Indigenous Knowledge
with Scientific Research

The progressive convergence of indigenous
food knowledge with modern scientific
methodologies epitomizes a fruitful synergy
that advances sustainable nutrition and
cultural preservation. Scientific validation
of traditional food ingredients and
processing techniques confirms their roles
in Immune modulation, metabolic
regulation, and overall health promotion.

Ancestral grains such as millet and
amaranth are being reintroduced into
agricultural systems as climate-resilient

crops with substantive nutritional benefits,
including high protein content and
micronutrient density [3].

Bioactive compounds inherent in turmeric,
fermented foods, and native grains have
been investigated with modern analytical
tools, substantiating their purported health
effects such as anti-inflammatory and
antioxidant activities [5]. This integration
reinforces biodiversity conservation by
promoting the cultivation and consumption
of diverse, locally adapted species. The
restoration and valorization of such
biodiversity contribute to agroecological
resilience and  sustainability, offering
alternatives to monocultural systems that are
vulnerable to climate shifts and ecological
degradation [6].

Ethical and equitable collaboration
frameworks are essential when leveraging
indigenous knowledge. Historically,
indigenous  communities have  faced
exploitation through biopiracy and lack of
appropriate recognition or benefit-sharing.
Contemporary  partnerships increasingly
emphasize culturally sensitive research
approaches that prioritize custodians' rights,

personalized  nutrition  plans. This food sovereignty, and economic inclusion,
technological integration delineates a shift aiming to redress historical inequities and
from one-size-fits-all dietary patterns foster respectful exchange [18]. Such
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frameworks serve not only justice but also
enhance the legitimacy and applicability of
food science innovations rooted in
traditional wisdom.

5.2 Culinary Innovation Rooted in
Heritage

Culinary innovation vibrant with heritage
underscores the potential of interdisciplinary
collaboration among food scientists, chefs,
and technologists. Employing molecular
gastronomy techniques, traditional dishes
can be reinterpreted to enhance nutrient
bioavailability and sensory appeal without
compromising cultural integrity. This
approach enables the retention of culinary
identities while adapting to modern food
safety standards and consumer
preferences [ 19].

Movements such as farm-to-table and slow
food advocate for local sourcing, traditional
processing practices, and incorporation of
cultural narratives, linking food production
to place and community. These initiatives
emphasize biodiversity conservation and
foster consumer awareness of the value
embedded in culinary heritage [20]. The
rising consumer preference for authentic,
traceable, ethically sourced, and health-
promoting foods dovetails with these
approaches, which balance tradition with
contemporary innovation [1].

Nevertheless, harmonizing the requirements
of modern food safety regulations and mass
production efficiency with the preservation
of traditional culinary forms presents
ongoing challenges. Striking this balance is
crucial to maintain cultural authenticity in
food innovation, without obscuring safety or
contributing to losses in  culinary
diversity [20].

6. Case Studies & Examples

e Fermented Foods: Kimchi and Kefir
Advances in microbial profiling and
metabolomics have revolutionized the
understanding and  optimization  of
traditional fermented foods like kimchi and

consortia responsible for probiotic activity,
fermentation  dynamics, and  flavor
development. By fine-tuning microbial
biodiversity, manufacturers can improve
both functional health benefits and product
shelf-life, ensuring safety and consistent
quality in commercial production [13].
e Ayurvedic Beverages
The wvalidation of traditional Ayurvedic
beverages through metabolomics and
proteomic approaches enables precise
quantification and standardization of
bioactive constituents. This enhances the
scientific robustness of health claims
associated ~ with  these  plant-based
formulations and integrates them into
contemporary wellness markets. Such
evidence-based approaches facilitate
broader  acceptance  and  regulatory
compliance while honoring the botanical
heritage underpinning Ayurvedic
medicine [1].
e Revival and Commercialization of
Ancient Grains: Quinoa
Quinoa, the "golden grain" native to the
Andean  highlands, exemplifies the
successful integration of a traditional crop
into global food systems. Its superior
protein quality, balanced essential amino
acids, and ecological tolerance to adverse
conditions make it nutritionally and
environmentally valuable. The increasing
global demand for quinoa products poses
socio-economic and environmental
challenges, including ensuring equitable
benefit distribution to indigenous producers
and managing sustainable cultivation
practices. The multidimensional evaluation
encompasses biological properties, market
integration, and cultural significance [5].
e Alternative Sustainable Proteins: Edible
Insects and Microalgae
Edible insects maintain a long-standing
cultural presence in numerous regions and
are gaining traction as sustainable protein
alternatives globally. Their environmental
advantages include lower  resource
requirements and reduced greenhouse gas

kefir. These technologies enable the emissions compared to conventional
identification and control of bacterial livestock. Ongoing research  expands
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strategies for industrial-scale cultivation,
processing, and safety assessment to meet

rising  protein  demands. Similarly,
microalgae  serve as  nutrient-dense,
functional food ingredients featuring

bioactive molecules with antioxidant and
anti-inflammatory properties. Their
integration into food and feed industries
represents a promising innovation pathway
with  historic roots and future
potential [21], [22].

7. Challenges and Ethical Considerations
The globalization and commercialization of
food innovations inspired by traditional
knowledge raise complex ethical dilemmas.
Current intellectual property frameworks
often inadequately protect indigenous
knowledge and fail to guarantee fair benefit-
sharing,  exposing  communities  to
exploitation and loss of cultural heritage.
The risk of biopiracy—unauthorized
commercial utilization of traditional genetic
and knowledge resources—demands
responsive legal and institutional
mechanisms tailored for culturally sensitive
governance [23].

Balancing the imperative for technological
efficiency with  socio-cultural justice
remains a pivotal challenge. Many
marginalized populations have historically
been excluded from accessing the benefits
of  agricultural and food  science
advancements. Fostering inclusive
governance models, promoting equitable
participation, and ensuring social equity are
critical ~ components  of  responsible
innovation. This integration extends beyond
economic factors to include respect for
cultural 1identity, food sovereignty, and
sustainable livelihoods [18].

Food safety and consumer trust represent
another domain of complexity. Advanced
technologies such as genetic modification
and nanotechnology, while scientifically

between scientific potential and consumer
acceptance, thereby safeguarding public
health while fostering innovation
adoption [1].

8. Future Directions

Future food systems necessitate holistic,
transdisciplinary frameworks that integrate
health, environmental sustainability, social
equity, and governance. Systems thinking
approaches promote climate-smart
agriculture, regenerative farming, and
circular economy models that align human
nutrition  objectives ~ with  planetary
boundaries. Collaborative efforts
encompassing diverse sectors—scientific,
industrial, community, and policy—are
essential to develop resilient food systems
attuned to multifaceted challenges [§].
Emerging technologies such as Al-driven
food design enable personalized nutritional

formulations ~ that  respect  cultural
preferences and dietary needs. Vertical
farming and controlled environment

agriculture offer localized, resource-efficient
food production platforms that can enhance
biodiversity and food accessibility [24].
Three-dimensional food printing further
extends opportunities for tailoring foods to
individual requirements and preferences
while innovating novel textures and culinary
experiences [7].

Dietary  guidelines are evolving to
incorporate  environmental sustainability
alongside health outcomes. The updated
Mediterranean Diet Pyramid exemplifies
this integrative trajectory by embedding
ecological considerations into its
framework, reflecting complex interplays
among nutrition, culture, and environment.
Policy  instruments that incentivize
sustainable consumption patterns, coupled
with consumer education, will play crucial
roles in promoting these holistic diets [24].
Moreover, public-private partnerships and

sound, often encounter public skepticism collaborative innovation  platforms—
fueled by low transparency and anchored in  transparent governance
misinformation. Effective communication, principles—will accelerate inclusive,
education, and transparent regulatory sustainable innovation, ensuring broad
processes are paramount to bridging gaps
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societal benefits and fostering trust among
stakeholders [25].

CONCLUSION

The evolution of food science represents a
profound and dynamic dialogue between
enduring ancestral culinary wisdom and the
continuous advancements achieved through
modern scientific innovation. This intricate
synthesis has paved the way for food
systems that are not only resilient and
nutritionally robust but also culturally
authentic and environmentally sustainable,
equipping humanity to face the complexities
posed by global nutritional demands and
ecological challenges. Traditional
knowledge, with its deep roots in localized,
culturally specific food practices, offers a
rich reservoir of insights into food
production, preservation, and dietary health
that has been refined over millennia. When
integrated thoughtfully with cutting-edge
scientific methods, this heritage can amplify
the efficacy, diversity, and sustainability of
contemporary food systems.

The resilience of future food systems hinges
on this integrative approach that embraces
the socio-cultural dimensions of food
alongside technological progress. Resilience
is achieved by maintaining biodiversity
through the conservation and revalorization
of indigenous grains and traditional crops,
which not only contribute unique nutritional
profiles but also offer adaptability to climate
change-induced stresses such as drought and
soil salinity. For instance, the renaissance of
ancient grains like millet and quinoa
demonstrates how ancestral crops can be
reintegrated sustainably into modern supply
chains, simultaneously supporting
indigenous communities and enhancing
global nutrition security.

Furthermore, modern innovations including
biotechnology, nanotechnology, and systems
biology empower food scientists to enhance
food safety, extend shelf life, and tailor
nutrition on an individual basis via
nutrigenomics and microbiome research.

diseases, and personalized health outcomes
at an unprecedented scale. However,
technological advancement must be coupled
with transparent regulatory frameworks and
effective public education to foster
consumer trust and mitigate skepticism,
especially in light of complex food
processing methods and biochemical
innovations that may seem opaque to the
general public.

A culturally sensitive approach is essential
when harnessing indigenous and traditional
knowledge. The ethical dimensions of
intellectual property rights, benefit-sharing,
and protection of intangible cultural heritage
must be embedded within food science and
policy frameworks to prevent exploitation
and support equitable participation. This
respect for custodianship and food
sovereignty fosters social cohesion and
ensures that technological benefits do not
marginalize traditional communities but
rather empower them through inclusive

partnerships.
Systems thinking and transdisciplinary
collaboration emerge as indispensable

paradigms to capture the multifaceted nature

of food systems, spanning agricultural
production, processing, distribution,
consumption, and waste management.

Climate-smart agriculture, circular economy
principles, and innovations such as vertical
farming and 3D food printing symbolize the
future trajectory toward sustainability,
combining efficiency with environmental
stewardship. These advances, coupled with
updated dietary frameworks like the
Mediterranean Diet Pyramid that embed
environmental and cultural sustainability
alongside nutrition, reflect a holistic
approach catering both to planetary health
and human well-being.

In the context of global challenges such as
population growth, resource scarcity, and
climate change, food science must continue
to serve as a catalyst for transformative
change. It has the potential not only to
optimize nutritional outcomes but also to

These progressive technologies are crucial =~ safeguard ecosystems, enhance food
in addressing malnutrition, foodborne security, and honor cultural identities
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embedded in food traditions. Its future
success relies on embracing integrative
approaches that balance innovation with
tradition, prioritize ethical considerations,
and foster collaboration among diverse
stakeholders including scientists,
policymakers,  indigenous  custodians,
industry players, and consumers.

In summary, the deliberate and thoughtful
fusion of ancient culinary wisdom with
modern scientific strides constitutes a
cornerstone for developing food systems
that are equitable, sustainable, health-
promoting, and resilient. This multi-
dimensional framework will be paramount
in navigating the complexities ahead and
realizing the full potential of food science as
a powerful agent of public health
advancement, ecological stewardship, and
cultural preservation throughout the 21st
century and beyond.

Declaration by Authors

Ethical Approval: NA

Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES

1. Amorim, Alessandra, Laurindo, Joo Borges,
and Sobral, Paulo Jos Do Amaral. 2022.
"On how people deal with industrialized and
non-industrialized food: A theoretical
analysis". Frontiers Media.
https://doi.org/10.3389/fnut.2022.948262

2. HernndezMorcillo, Mnica, Hoberg, Janis,
OterosRozas, Elisa, Plieninger, Tobas,
GmezBaggethun, Erik, and Reyes-Garca,
Victria.  2013. "Traditional Ecological
Knowledge in FEurope: Status Quo and
Insights for the Environmental Policy
Agenda". Taylor & Francis.
https://doi.org/10.1080/00139157.2014.861
673

3. Birch, J. W., Benkendorff, Kirsten, Liu, Lei,
and Luke, Hanabeth. 2023. "The nutritional
composition of Australian native grains used
by First Nations people and their re-
emergence for human health and sustainable

10.

11.

Villamiel, Mar and Mndez-Albiana, Pablo.
2022. "Update of challenges for food quality
and safety management". Elsevier BV.
https://doi.org/10.1016/j.jafr.2022.100393
Angeli, Viktria, Silva, Pedro M., Massuela,
Danilo Crispim, Khan, Muhammad Waleed,
Hamar, Alicia, Khajehei, = Forough,
GraeffHnninger, Simone, and Piatti, Cinzia.
2020. "Quinoa (Chenopodium quinoa
Willd.): An Overview of the Potentials of
the Golden Grain and Socio-Economic and
Environmental Aspects of Its Cultivation
and  Marketization".  Multidisciplinary
Digital Publishing Institute.
https://doi.org/10.3390/foods9020216
Dwivedi, Sangam L., Bueren, E. Lammerts
Van, Ceccarelli, Salvatore, Grando,
Stefania, Upadhyaya, Hari D., and Ortz,
Rodomiro. 2017. "Diversifying Food
Systems in the Pursuit of Sustainable Food
Production and Healthy Diets". Elsevier BV.
https://doi.org/10.1016/j.tplants.2017.06.011
Tian, Jenny, Bryksa, Brian C., and Yada,
Rickey Y. 2016. "Feeding the world into the
future food and nutrition security: the role
of food science and technology". Taylor &
Francis.
https://doi.org/10.1080/21553769.2016.1174
958

Cole, Martin, Augustin, Mary Ann,
Robertson, M. J., and Manners, John M..
2018. "The science of food security". Nature

Portfolio.  https://doi.org/10.1038/s41538-
018-0021-9
VossFels, Kai P., Stahl, Andreas, and

Hickey, Lee T. 2019. "Q&amp;A: modern
crop breeding for future food security".
BioMed Central.
https://doi.org/10.1186/s12915-019-0638-4

Hefferon, Kathleen, Steur, Hans De, Prez-
Cueto, Federico J.A., and Herring, Ronald
J.. 2023. "Alternative protein innovations
and challenges for industry and consumer:
an initial overview". Frontiers Media.
https://doi.org/10.3389/fsufs.2023.1038286

Singh, Rajesh, Dutt, Shradha, Sharma,
Priyanka, Sundramoorthy, Ashok K., Dubey,
Aman, Singh, Anoop, and Arya, Sandeep.
2023. "Future of Nanotechnology in Food
Industry:  Challenges in  Processing,
Packaging, and Food Safety". Wiley.
https://doi.org/10.1002/gch2.202200209

\ ¢ ) 12. Camacho, Franciele Pereira, Macedo, Ngela
food gystems : Frontiers Media. C., and Malcata, F. Xavier. 2019. "Potential
https://doi.org/10.3389/fsufs.2023.1237862 Industrial Applications and

International Journal of Research and Review (ijrrjournal.com) 526

Volume 13; Issue: 7; July 2026


https://doi.org/10.3389/fnut.2022.948262
https://doi.org/10.1080/00139157.2014.861673
https://doi.org/10.1080/00139157.2014.861673
https://doi.org/10.3389/fsufs.2023.1237862
https://doi.org/10.1016/j.jafr.2022.100393
https://doi.org/10.3390/foods9020216
https://doi.org/10.1016/j.tplants.2017.06.011
https://doi.org/10.1080/21553769.2016.1174958
https://doi.org/10.1080/21553769.2016.1174958
https://doi.org/10.1038/s41538-018-0021-9
https://doi.org/10.1038/s41538-018-0021-9
https://doi.org/10.1186/s12915-019-0638-4
https://doi.org/10.3389/fsufs.2023.1038286
https://doi.org/10.1002/gch2.202200209

13.

14.

15.

16.

17.

18.

19.

Ranjana Chand et al. Evolution of food science: bridging tradition and innovation

Commercialization of Microalgae in the
Functional Food and Feed Industries: A
Short Review". Multidisciplinary Digital
Publishing Institute.
https://doi.org/10.3390/md17060312
Castro, Diana, Moreira, Mrcia Zabdiele,
Gouveia, Alexandra, Pozza, Daniel
Humberto, and Mello, Ramon Andrade De.
2017. "MicroRNAs in lung cancer". Impact
Journals LLC.
https://doi.org/10.18632/oncotarget.20955
Remond, Didier, et al. 2015. "Understanding
the gastrointestinal tract of the elderly to
develop dietary solutions that prevent
malnutrition". Impact Journals LLC.
https://doi.org/10.18632/oncotarget.4030
Preethi, K. A., & Sekar, D. (2021). Dietary
microRNAs: Current status and perspective
in food science. Journal of Food
Biochemistry, 45, e13827.
https://doi.org/10.1111/jtbc.13827
Gonzlez-Puetate, Ivn, Marn-Tello, Carmen,
and Pineda, Henry Reyes. 2022. "Agri-food
safety optimized by blockchain technology:
review". National University of Colombia at
Medelln.
https://doi.org/10.15446/rfnam.v75n1.95760
Assan, Never. 2023. "Socio-cultural,
economic, and environmental implications
for innovation in sustainable food in
Africa". Frontiers Media.
https://doi.org/10.3389/fsufs.2023.1192422
Lin, Pearl M.C. and Baum, Tom. 2016. "The
Meaning of Applied Creativity in the
Culinary Industry". Taylor & Francis.
https://doi.org/10.1080/15256480.2016.122
6153

Bonadonna, Alessandro, Alfiero, Simona,
Cane, Massimo, and Gheribi, Edyta. 2019.
"Eating Hamburgers Slowly and
Sustainably: The Fast Food Market in

20.

21.

22.

23.

24.

How to cite this article:

North-West Italy". Multidisciplinary Digital
Publishing Institute.
https://doi.org/10.3390/agriculture9040077

Olivadese, Marianna and Dindo, Maria
Luisa. 2023. "Edible Insects: A Historical
and Cultural Perspective on Entomophagy
with a Focus on Western Societies".

Multidisciplinary Digital Publishing
Institute.
https://doi.org/10.3390/insects 14080690
Raheem, Dele, Carrascosa, Conrado,

Oluwole, Oluwatoyin, Nieuwland, Maaike,
Saraiva, Ariana, Larriva, Rafael Milln De,
and Raposo, Antnio. 2018. "Traditional
consumption of and rearing edible insects in
Africa, Asia and Europe". Taylor & Francis.
https://doi.org/10.1080/10408398.2018.144
0191

Helfer, Laurence R. 2013. "Intellectual
Property and Human Rights".
https://doi.org/10.4337/9781784714543
Serra-Majem L, Tomaino L, Dernini S,
Berry EM, Lairon D, Ngo de la Cruz J, et al.
Updating the Mediterranean Diet Pyramid
towards Sustainability: Focus on
Environmental Concerns. Int J Environ Res
Public Health. 2020 Nov 25;17(23):8758.
doi: 10.3390/ijerph17238758.

Rowe, Sylvia, et al. 2013. "Principles for
building public-private partnerships to
benefit food safety, nutrition, and health
research".  Oxford University  Press.
https://doi.org/10.1111/nure.12072

Ranjana Chand,

Shubham Kaintura. Evolution of food science:
bridging tradition and innovation. International
Journal of Research and Review. 2026; 13(7):
518-527. DOIL: 10.52403/ijrr.20260755

skoskoskokoskok

International Journal of Research and Review (ijrrjournal.com)

527

Volume 13; Issue: 7; July 2026


https://doi.org/10.3390/md17060312
https://doi.org/10.18632/oncotarget.20955
https://doi.org/10.18632/oncotarget.4030
https://doi.org/10.15446/rfnam.v75n1.95760
https://doi.org/10.3389/fsufs.2023.1192422
https://doi.org/10.1080/15256480.2016.1226153
https://doi.org/10.1080/15256480.2016.1226153
https://doi.org/10.3390/agriculture9040077
https://doi.org/10.3390/insects14080690
https://doi.org/10.1080/10408398.2018.1440191
https://doi.org/10.1080/10408398.2018.1440191
https://doi.org/10.4337/9781784714543
https://doi.org/10.1111/nure.12072

