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. with comprehensive assessments of individual characteristics, including
Introductlon genetic variations, metabolic markers, dietary habits, physical activity levels,

L . ) . and health goals [2].
Innovations in food science are continually evolving to address the challenge

of maximizing the nutritional potential of foods. Central to these advancements ~ These assessments provide insights into nutrient requirements, metabolic
is the concept of absolute bioavailability, which determines the extent to which  inefficiencies, and potential nutrient interactions, guiding the development of
nutrients are absorbed and utilized by the body. Understanding how absolute ~ Personalized dietary recommendations. Based on the results of personalized
bioavailability shapes food science innovations is crucial for developing @ssessments, precision nutrition practitioners tailor dietary interventions to
strategies to enhance nutrient uptake and promote overall health. address specific nutritional deficiencies, metabolic imbalances, and health
concerns. This may involve adjusting macronutrient ratios, micronutrient
Absolute bioavailability refers to the proportion of a nutrient that enters systemic intake, meal timing, and dietary patterns to optimize nutrient absorption,
circulation unchanged after ingestion, providing insights into its absorption and metaholism, and utilization. Precision nutrition emphasizes the importance of
utilization. This concept serves as a cornerstone for food scientists seeking |, trient timing and distribution to support metabolic health, energy balance,
to op?imize the nutritional'value. of. foods through innovative approaches. By  ang performance goals. By strategically timing nutrient intake around periods of
focusing on enhancing bioavailability, researchers can develop novel food heightened nutrient sensitivity, such as pre- and post-exercise, and optimizing
formulations, processing techniques, and delivery systems to maximize nutrient a4 composition to stahilize blood sugar levels, practitioners enhance
uptake. Encapsulation technologies involve entrapping nutrients within protective |, ,trient uptake and promote physiological function. In cases where dietary
matrices to enhance their stability and bioavailability. Microencapsulation, intake may be insufficient to meet individual nutrient needs or address specific
nanoencapsulation, and liposomal encapsulation are among the techniques deficiencies, targeted supplementation may be recommended. Precision
utiized to improve the absorption of vitamins, minerals, and bioactive  pytrition practitioners prescribe supplements based on individual requirements,
compounds. Encapsulated nutrients are shielded from degradation during  ¢onsidering factors such as nutrient bioavailability, absorption mechanisms,
digestion, facilitating their release and absorption in the gastrointestinal tract. ~ 5pq potential interactions with medications or other nutrients [3].
Synergistic interactions between bioactive ingredients can enhance nutrient
absorption and efficacy. Formulating foods with complementary nutrients, Precision nutrition strategies optimize nutrient bioavailability and absorption by
phytochemicals, and functional ingredients allows for synergistic effects that considering individual factors such as genetic variations in nutrient metabolism,
amplify their bioavailability and health-promoting properties [1]. gut health, and dietary preferences. By tailoring dietary recommendations to
match individual needs and characteristics, practitioners enhance nutrient
. o- uptake and utilization, promoting overall health and vitality. Precision nutrition
Description interventions support athletic performance, recovery, and adaptation by
optimizing nutrient timing, composition, and supplementation strategies. By
For example, combining vitamin C with plant-based iron sources enhances aligning nutrient intake with training goals and metabolic demands, athletes can
iron absorption, while curcumin and black pepper extract synergistically improve energy levels, endurance, and recovery times, maximizing their athletic
enhance the bioavailability of curcuminoids. Targeted delivery systems potential. Personalized dietary plans based on precision nutrition principles can
enable precise delivery of nutrients to specific sites within the body, optimizing  support weight management goals and improve metabolic health outcomes.
their bioavailability and therapeutic effects. Nanotechnology-based delivery By addressing underlying metabolic imbalances, hormonal dysregulation,
systems, such as nanoparticles and micelles, can encapsulate nutrients and  and individual responses to dietary factors, precision nutrition interventions
facilitate their transport across biological barriers. Targeted delivery of nutrients  promote sustainable weight loss, metabolic flexibility, and overall well-being.
to organs, tissues, or cells of interest enhances their absorption and minimizes  Precision nutrition approaches offer promising avenues for the prevention and
wastage, maximizing their potential health benefits. Precision nutrition  management of chronic diseases, including obesity, diabetes, cardiovascular
approaches leverage personalized data, including genetic, metabolic, and  disease, and metabolic syndrome. By identifying genetic predispositions,
gut microbiome profiles, to tailor dietary recommendations and interventions  nutritional deficiencies, and lifestyle factors contributing to disease risk,
to individual needs. By considering factors such as nutrient metabolism, practitioners develop targeted interventions to mitigate risk factors, optimize
absorption capacity, and genetic variations, precision nutrition strategies  metabolic health, and improve long-term outcomes [4].
optimize nutrient bioavailability and utilization. Personalized dietary plans and
supplementation regimens ensure that individuals receive nutrients in forms
and doses that maximize their physiological impact. Precision nutrition begins

Precision nutrition represents a personalized approach to dietary planning
and optimization, leveraging individual data to tailor dietary recommendations
and interventions for optimal health and wellness outcomes. By considering
genetic variations, metabolic markers, gut health, and lifestyle factors, precision
nutrition practitioners empower individuals to make informed dietary choices
that support their unique needs, goals, and preferences. Embracing precision
nutrition principles fosters a deeper understanding of the intricate relationship

. A . . . between diet and health, paving the way for personalized strategies that
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such as fortified cereals, milk, and beverages, offer convenient and effective
means of increasing nutrient intake. Functional food fortification involves the
addition of bioactive compounds, vitamins, minerals, or other nutrients to foods
to provide health benefits beyond basic nutrition [5].

This innovative approach aims to address specific nutritional needs, support
optimal health, and reduce the risk of chronic diseases. By fortifying foods with
targeted nutrients, functional food products offer convenient and effective ways
to enhance dietary intake and promote overall well-being. This article explores
the principles, applications, and benefits of functional food fortification in
improving public health and nutrition. Functional food fortification goes beyond
traditional food enrichment by strategically adding bioactive compounds or
nutrients to foods to impart specific health benefits. These fortified foods are
designed to deliver nutrients in forms that are easily absorbed and utilized
by the body, promoting optimal health outcomes. Functional food fortification
is guided by scientific evidence and aims to address nutritional deficiencies,
support physiological functions, and mitigate disease risk factors. Functional
food fortification represents a promising approach to enhancing health through
targeted nutrition interventions.

Conclusion

Absolute bioavailability serves as a guiding principle for food scientists striving
to maximize the nutritional potential of foods through innovative strategies. By
harnessing the latest advancements in encapsulation technologies, bioactive
ingredient synergies, targeted delivery systems, precision nutrition, and
functional food fortification, researchers can develop solutions that enhance
nutrient uptake and promote optimal health outcomes. Integrating these
innovations into food production, formulation, and consumption practices
empowers individuals to make informed dietary choices that optimize their
nutrient bioavailability and support overall well-being.

Page 2 of 2

Acknowledgement

None.

Conflict of Interest

None.

References

1. McGhie, Tony K and Michaela C. Walton. "The bioavailability and absorption of
anthocyanins: towards a better understanding." Mol Nutr Food Res51 (2007): 702-
713.

2. Wallace, Taylor C and M. Monica Giusti. "Anthocyanins." Adv Nutr 6 (2015): 620.

3. Krga, Irena, and Dragan Milenkovic. "Anthocyanins: From sources and bioavailability
to cardiovascular-health benefits and molecular mechanisms of action." J Agric Food
Chem 67 (2019): 1771-1783.

4. Cooper, Jason P., C. Patrick Reynolds, Hwangeui Cho and Min H. Kang.
"Clinical development of fenretinide as an antineoplastic drug: Pharmacology
perspectives." Exp Biol Med 242 (2017): 1178-1184.

5. Orienti, Isabella, Federica Francescangeli, Maria Laura De Angelis and Katia Fecchi,
et al. "A new bioavailable fenretinide formulation with antiproliferative, antimetabolic,
and cytotoxic effects on solid tumors." Cell Death Dis 10 2019): 529.

How to cite this article: Balslev, Henrik. “Maximizing Nutrient Potential: The
Role of Absolute Bioavailability in Food Science Innovations.” J Formul Sci
Bioavailab 8 (2024): 204.



https://onlinelibrary.wiley.com/doi/abs/10.1002/mnfr.200700092
https://onlinelibrary.wiley.com/doi/abs/10.1002/mnfr.200700092
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4561837/
https://pubs.acs.org/doi/abs/10.1021/acs.jafc.8b06737
https://pubs.acs.org/doi/abs/10.1021/acs.jafc.8b06737
https://journals.sagepub.com/doi/abs/10.1177/1535370217706952
https://journals.sagepub.com/doi/abs/10.1177/1535370217706952
https://www.nature.com/articles/s41419-019-1775-y
https://www.nature.com/articles/s41419-019-1775-y

