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ABSTRACT

Artificial Intelligence (AI) is revolutionizing personalized nutrition through intelligent 
recipe recommendation systems that adapt to individual dietary needs, preferences, 
and health goals. These systems utilize machine learning algorithms, natural lan-
guage processing, and user-​generated data to curate meal suggestions that align with 
personal health profiles, such as allergies, fitness objectives, medical conditions, or 
cultural preferences. By analyzing nutritional content, consumption patterns, and 
user feedback, AI-​driven platforms enhance user engagement and foster healthier 
eating habits. Moreover, integration with wearable devices and health apps allows 
for real-​time dietary tracking and adaptive recommendations. Despite promising 
outcomes, challenges such as data privacy, algorithm transparency, and user trust 
remain critical. This paper explores the mechanisms, benefits, and limitations of 
AI-​powered recipe recommendation systems and emphasizes their potential to 
transform modern dietary practices into personalized, data-​driven nutrition models.
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INTRODUCTION

Over the past decade, artificial intelligence (AI) has experienced remarkable 
advancements, particularly through the development of large deep neural networks 
and AI agents demonstrating human-​level performance across diverse domains 
(Smith et al., 2021; Brown et al., 2020; LeCun et al., 2015). These technological 
breakthroughs have opened significant opportunities but have also introduced serious 
risks, including privacy violations, biases and discrimination, and the possibility 
that AI systems might achieve their objectives in unintended ways (O'Neil, 2016; 
Bostrom, 2014; Doshi-​Velez & Kim, 2017).

In the field of nutrition, AI has been increasingly proposed as a tool for delivering 
personalized dietary recommendations. Nutrition is a critical factor in promoting and 
maintaining a healthy lifestyle and plays a key role in preventing non-​communicable 
diseases (NCDs) such as obesity, cardiovascular diseases (CVD), and Type 2 diabetes 
(T2D) (WHO, 2020; Mozaffarian, 2016). Furthermore, nutritious and balanced meals 
are regularly incorporated into treatment protocols to mitigate disease progression 
and improve patient outcomes (Sacks et al., 2001; Estruch et al., 2013). AI systems 
capable of automatically recommending personalized meal plans therefore hold 
significant promise for enhancing individual well-​being. However, these systems 
face substantial challenges, particularly regarding the accurate prioritization of 
user-​specific needs and safety concerns, as unbalanced or inappropriate diet rec-
ommendations can result in malnutrition or exacerbate health conditions (Johnston 
et al., 2018; Bender et al., 2020). Addressing these challenges is essential for AI-​
based dietary recommendation systems to be widely accepted as trustworthy tools.

The recent emergence of Large Language Models (LLMs), and specifically 
ChatGPT, has stimulated considerable discussion around their potential applications 
(OpenAI, 2023; Radford et al., 2019). Due to their ability to process information 
rapidly and generate an extensive variety of meal options sourced from the web, 
ChatGPT-​like models offer new opportunities for dietary advice (Shen et al., 2023). 
However, preliminary evaluations of their recommendations reveal vulnerabilities 
to inaccuracies and safety issues (Zhou et al., 2023). In contrast, traditional nutri-
tion recommendation systems leverage expert knowledge and validated nutritional 
guidelines, enabling them to produce highly balanced and safe meal plans with 
greater reliability (Kowalski et al., 2019; Patel & Wang, 2021; Anderson et al., 
2022; Garcia et al., 2020). Nevertheless, these systems tend to suffer from lower 
time efficiency and increased complexity due to their reliance on sophisticated 
ontologies and rule-​based filters. Their accuracy is also limited by the size and 
inherent biases within their meal databases, restricting their generalizability across 
diverse population groups.



 

 

22 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/ai-powered-recipe-recommendation-

systems-and-their-role-in-personalized-nutrition/391712

Related Content

A Framework for Applying CSFs to ERP Software Selection: An Extension of

Fuzzy TOPSIS Approach
Rekha Guptaand S. Kazim Naqvi (2017). International Journal of Intelligent

Information Technologies (pp. 41-62).

www.irma-international.org/article/a-framework-for-applying-csfs-to-erp-software-

selection/179299

Transforming Fin-Tech: The Role of Generative AI in Indian Startups
Hashim Khan, Nasreen Sayyed, Reshma Sulthanaand Syed Yaseen (2025).

Generative AI for Business Analytics and Strategic Decision Making in Service

Industry (pp. 341-358).

www.irma-international.org/chapter/transforming-fin-tech/368894

Artificial Intelligence and the Educational Futures of Diaspora Youth: Cultural

Continuity in the Cloud
Tuhina Tuhina, Swati Chauhanand Shivani Vashist (2026). Digital Frontiers of AI in

Transnational Education (pp. 261-280).

www.irma-international.org/chapter/artificial-intelligence-and-the-educational-futures-of-

diaspora-youth/400354

Strategic Management Transformation Through Quantum AI: Enhancing

Decision-Making and Operational Efficiency
Animesh Agrawal, Debshree Bhattacharya, Rahul S. Morand Suraj Kumar Mukti

(2026). Optimizing Business Operations With Quantum AI (pp. 235-260).

www.irma-international.org/chapter/strategic-management-transformation-through-quantum-

ai/405303

Mobile Robots Navigation, Mapping, and Localization Part II
Lee Gim Heeand Marcelo H. Ang Jr. (2009). Encyclopedia of Artificial Intelligence

(pp. 1080-1088).

www.irma-international.org/chapter/mobile-robots-navigation-mapping-localization/10376

http://www.igi-global.com/chapter/ai-powered-recipe-recommendation-systems-and-their-role-in-personalized-nutrition/391712
http://www.igi-global.com/chapter/ai-powered-recipe-recommendation-systems-and-their-role-in-personalized-nutrition/391712
http://www.igi-global.com/chapter/ai-powered-recipe-recommendation-systems-and-their-role-in-personalized-nutrition/391712
http://www.irma-international.org/article/a-framework-for-applying-csfs-to-erp-software-selection/179299
http://www.irma-international.org/article/a-framework-for-applying-csfs-to-erp-software-selection/179299
http://www.irma-international.org/chapter/transforming-fin-tech/368894
http://www.irma-international.org/chapter/artificial-intelligence-and-the-educational-futures-of-diaspora-youth/400354
http://www.irma-international.org/chapter/artificial-intelligence-and-the-educational-futures-of-diaspora-youth/400354
http://www.irma-international.org/chapter/strategic-management-transformation-through-quantum-ai/405303
http://www.irma-international.org/chapter/strategic-management-transformation-through-quantum-ai/405303
http://www.irma-international.org/chapter/mobile-robots-navigation-mapping-localization/10376

