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Introduction 
It is widely known that diet play a major role in 

the development of many diseases like heart disease, 
type II diabetes and cancer (Micha et al., 2017). This 
emphasises the importance of personalizing dietary 
habits, as customize approaches may influence 
behaviour leading to improved health index. 
Personalized nutrition (PN) also known as "precision 
nutrition," "individualized nutrition," and "nutritional 
genomics” is a domain that harnesses an individual's 
distinct characteristics to create personalized dietary 
plans to prevent, manage and promotes overall health 
(Bush et al., 2020). Personalized nutrition is associated 
with individual's nutrition, genetic makeup, phenotype 
such as body composition measurement, body mass 
index (BMI), physical activity levels, clinical indicators, 
gut microbiota and biochemical markers that evaluate 
nutritional status, alongside genomic data, to provide 
more personalized dietary recommendations (Singar et 
al., 2024). Personalized nutrition is based on the 
concept of genetic differences that how specific foods 
or nutrient levels of an individual's impacts the risk of 
developing diseases. The American Nutrition 
Association defines state that personalized nutrition 
consists of three interrelated components: the 
scientific principles and data supporting PN, 
professional education and training in PN and the 
implementation of PN in dietary guidance and 
therapeutic practices (Bush et al., 2020). The main 
elements that analyse to design individual's 
personalised nutrition guidance are presented in fig.1. 
Impact of dietary patterns on gut micro biota 
relationships 

The microbial composition in gut can suddenly 
alter with the change in dietary habit just within 24 hours 
of food consumption. However, it can be returned to its 
original composition after discontinuous of that food in 
48 hours (David et al., 2014). It is also noted that the 
faecal micro biota composition to dietary fibre intake 
vary from person to person. Short-term dietary fibre 
consumption has resulted in increased microbial 
diversity, high levels of species such as Prevotella and 

Coprococcus, elevated the levels of corporate and vale 
rate and personalized changes in the fecal microbiota 
whereas the consumption of short-term resistant 
starches resulted in varying butyrate levels among 
different individuals (Yesilyurt et al., 2022). 

Fig. 1. Elements of Personalised Nutrition 
Habitual diets have shown long-term effects on 

the composition of the gut microbiota.The 
Mediterranean diet, characterized by a high intake of 
olive oil, vegetables, fruits, legumes, oilseeds, and nuts 
along with moderate consumption of wine, fish, and 
dairy products, and low intake of meat and processed 
meats has been shown to improve obesity, lipid profiles 
and inflammation with an increase in 
Lactobacillus, Bifidobacterium, and Prevotella levels 
(Tosti et al., 2018). Whereas, western-style diets, which 
are rich in animal-derived foods (saturated fats), eggs, 
refined carbohydrates, and total fats, while low in fruits, 
vegetables (fiber and micronutrients) and whole grains 
have been shown to decrease bacterial diversity and 
beneficial bacteria and reduction Bifidobacterium and 
Eubacterium species (Santos-Marcos et al., 2019). 
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Personalised nutrition in gut modulation 
Advanced technologies such as genetics, 

epigenetics, metabolomics, nutrigenetics and 
nutrigenomics collects, store and analyses the 
individual level data and explores the human genome 
and diet interactions (Fig. 2). They have enhanced the 
capacity to personalized guidance on nutritional needs, 
diet and on overall nutrition of individuals. These studies 
examine how genetics, epigenetics and the microbiome 
impact the dietary responses their influence by dietary 
intake (Ordovas et al., 2018 and Kaiser, 2021).  

Fig. 2. Human genome and diet interactions (Source: 
Food Standard Agency, U.K) 

Metabolic phenotype can be assessed using 
weight, blood pressure or fasting blood glucose, as well 
as more advanced data such as metabolomics, 
transcriptomics, and proteomics while key factors that 
contribute to human variation include the genome and 
micro biome (Bashiardes et al., 2018). For personalized 
micro biome-based dietary guidance, the International 
Life Sciences Institute (Unites States) suggested 10 
foundational principles for personalized dietary. 
(Yesilyurt et al., 2022). 
Foundational principles for personalized dietary 

1. Define potential users and beneficiaries. 

2. Use validated diagnostic methods and 
measures. 

3. Maintain data quality and relevance. 

4. Derive data-driven recommendations from 
validated models and algorithms. 

5. Design PN studies around validated individual 
health or function needs and outcomes. 

6. Provide rigorous scientific evidence for an 
effect on health or function. 

7. Deliver user-friendly tools. 

8. For healthy individuals, align with population-
based recommendations. 

9. Communicate transparently about potential 
effects. 

10. Protect individual data privacy and act 
responsibly. 

Conclusion 
Studies have observed that gut microbiota 

interacts with body's systems through metabolites 
which are generated from undigested carbohydrates, 
proteins, fats or other nutrients. Due to individual 
variations in the gut microbiota caused by internal and 
external factors, personalized responses are triggered 
by the nutrients consumed through diet and the gut 
microbiota, changes under different environmental 
conditions. Based on their interaction modifying host 
microbiota through personalized nutrition presents a 
novel and promising therapeutic approach for both 
disease prevention and treatment. 
References 
Marshall, J., Jimenez-Pazmino, P., Metoyer, R., & 

Chawla, N. V. (2022). A survey on healthy food 
decision influences through technological 
innovations. ACM Transactions on Computing 
for Healthcare (HEALTH), 3(2), 1-27. 

Bush, C. L., Blumberg, J. B., El-Sohemy, A., Minich, D. 
M., Ordovás, J. M., Reed, D. G., & Behm, V. A. Y. 
(2020). Toward the definition of personalized 
nutrition: a proposal by the American Nutrition 
Association. Journal of the American College of 
Nutrition, 39(1), 5-15. 

Ferguson, L.R.; De Caterina, R.; Görman, U.; Allayee, H.; 
Kohlmeier, M.; Prasad, C.; Choi, M.S.; Curi, R.; 
De Luis, D.A.; Gil, Á. (2016). Guide and Position 
of the International Society of 
Nutrigenetics/Nutrigenomics on Personalised 

https://agritechpublication.com/


https://agritechpublication.com                                 ISSN: 3048-8249            Article ID: FTT20250107006 

 

                                                   FoodTech Today e-Magazine: Volume 1, Issue 7 (February, 2025)   18 

Nutrition: Part 1-Fields of Precision Nutrition. 
Lifestyle Genome. 9, 12–27. 

Singar, S., Nagpal, R., Arjmandi, B. H., & Akhavan, N. S. 
(2024). Personalized nutrition: tailoring dietary 
recommendations through genetic 
insights. Nutrients, 16(16), 2673. 

David, L. A., Maurice, C. F., Carmody, R. N., Gootenberg, 
D. B., Button, J. E., Wolfe, B. E., .& Turnbaugh, P. 
J. (2014). Diet rapidly and reproducibly alters the 
human gut microbiome. Nature, 505(7484), 
559-563. 

Yeşilyurt, N., Yılmaz, B., Ağagündüz, D., & Capasso, R. 
(2022). Microbiome-based personalized 
nutrition as a result of the 4.0 technological 
revolution: A mini literature review. Process 
Biochemistry, 121, 257-262. 

Santos-Marcos, J. A., Perez-Jimenez, F., & Camargo, A. 
(2019). The role of diet and intestinal microbiota 
in the development of metabolic syndrome. The 
Journal of nutritional biochemistry, 70, 1-27 

Tosti, V., Bertozzi, B., & Fontana, L. (2018). Health 
benefits of the Mediterranean diet: metabolic 
and molecular mechanisms. The Journals of 
Gerontology: Series A, 73(3), 318-326. 

Ordovas, J. M., Ferguson, L. R., Tai, E. S., & Mathers, J. C. 
(2018). Personalised nutrition and 
health. BMJ, 361. 

Bashiardes, S., Godneva, A., Elinav, E., & Segal, E. 
(2018). Towards utilization of the human 
genome and microbiome for personalized 
nutrition. Current opinion in 
biotechnology, 51,57-63. 

* * * * * * * * *   

https://agritechpublication.com/

