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Abstract 
Understanding every ingredient in a food is 
crucial for everyone who has food allergies and 
consumes packaged foods. However, the 
component or ingredient lists are unable to 
recognized by only reading due to the lack of 
education related to coding conventions among 
the public. Despite the availability of certain 
allergen recommendation applications that might 
aid in pinpointing ingredients, the available 
applications are not personalized and are not 
supported efficiently. This research aims to 
develop a personalized allergen recommender 
system that helps with safe food selections 
through ingredient list scanning. The final 
deliverable is a mobile application that scans the 
list of ingredients, classifies allergen ingredients 
for the consumer, and provides allergen 
recommendations to the user. The application 
can identify high-risk and the most common 25 
food ingredients that can cause allergic. The 
Tesseract OCR has been used to extract text from 
the captured image of ingredients. After the text 
is extracted, the application compares it with a 
user-predefined list of allergens and based on the 
result provides the recommendation to the user. 
The developed application was able to 
successfully extract ingredient text and 
accurately identify allergenic ingredients in real-
time. This study demonstrates that a AI -enhanced 
personalized allergen recommender system can 
improve user safety and awareness, supporting 
informed decisions about food products. 
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I. INTRODUCTION 

Food allergy (FA) is one of the most common 
issues all around the world that can lead to both 

major and minor health problems. FA is an 
exaggerated or hypersensitive immune response 
to substances that are generally not harmful (Jain 
and Zachariah, 2022). It is any negative reaction 
to food that is immunologically mediated and 
repeatable in a blinded environment (De Martinis 
et al., 2020; Roberts and Lack, 2003). The 
allergic reaction can be different from one person 
to other person and leads to various kinds of 
symptoms such as dermatitis, asthma, rhinitis, 
and potentially severe, fatal responses like 
anaphylaxis, insect sensitivity, animal danger, 
food, and pollen, which may result in allergies. 
Individuals with food allergies must carefully 
evaluate food ingredients to avoid potential 
allergic reactions.  

Currently, food allergy has become a significant 
public health concern due to its increasing 
prevalence, affecting approximately 220 million 
people worldwide (De Martinis et al., 2020). 
Food allergies tend to have a greater impact on 
children than on adults. Children are particularly 
vulnerable due to factors such as their immature 
immune and digestive systems, lower body 
weight, potential for long-term complications, 
distinct behavioral traits, limited communication 
abilities, and heightened susceptibility to 
allergens and sensitivities (Genuneit et al., 2017). 
The prevalence of food allergies among children 
is notably higher, estimated at around 10% 
compared to 1%–2% in adults (Mandracchia et 
al., 2020). Therefore, it is crucial for both 
children and adults to remain vigilant about 
avoiding allergenic food ingredients. One 
effective preventive strategy is the accurate 
identification of food allergens, which helps 
minimize the risk of exposure to substances that 
may trigger allergic reactions (Anvari et al., 2018; 
Jain and Zachariah, 2022). 

Consequently, understanding every ingredient in 
food products is essential for individuals with 
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food allergies (FA), particularly when consuming 
packaged foods (Wong et al., 2016). Individuals 
with allergies and other health conditions tend to 
be especially vigilant about the ingredients they 
consume. This concern is heightened by the 
widespread consumption of packaged snacks and 
processed foods, which are particularly common 
in the diets of both children and adults (Gearhardt 
& Hebebrand, 2021). According to international 
standards in the food industry, all food packaging 
must clearly list the ingredients used, including 
food additives such as colorings and flavorings in 
order to ensure consumer safety and informed 
decision-making. Reading the ingredient list or 
the bar code that is available at the front or back 
of the packaging is a common approach to 
obtaining the list of ingredients (Ni Mhurchu et 
al., 2018). The World Health Organization 
(WHO) has developed the Codex Alimentarius 
(commonly referred to as CODEX), a 
comprehensive system of standards for the 
labeling and naming of food ingredients. 
According to the Codex Alimentarius 
Committee, some European countries utilize E 
numbers, while others adopt the International 
Numbering System (INS) for food additives (Cox 
et al., 2020; Holleman et al., 2021; Stolte et al., 
2013). Most food companies adopt these codes as 
a standardized method for listing base ingredients 
in their products.  

However, the public often struggles to interpret 
these codes due to a lack of awareness and 
education regarding the coding conventions. In 
the challenging context of identifying allergens 
and understanding food ingredients in packaged 
foods, numerous computational research efforts 
have sought digital solutions to address this issue. 
One commonly used technological approach is 
Optical Character Recognition (OCR), which 
enables the extraction of text from images and is 
employed by several existing mobile applications 
(Jain & Zachariah, 2022). Additionally, some 
applications utilize deep learning techniques to 
identify food items (Zhou et al., 2019). However, 
these systems do not specifically identify 
allergenic components in food products, nor do 
they provide allergen recommendations 
personalized to individual users.  

The objective of this study is to design and 
develop a mobile application capable of 
identifying allergenic ingredients by scanning 

food ingredient lists. Specifically, the study aims 
to create a personalized allergen recommender 
system that facilitates safe food choices through 
automated analysis of ingredient information. 
The final deliverable was a mobile application 
capable of scanning ingredient lists and 
classifying potential allergens based on user-
specific input. The system provides personalized 
recommendations by considering the user’s 
individual allergen profile. The study primarily 
targeted the identification of the 25 most common 
and high-risk food allergens, using ingredient 
lists presented in English and conforming to 
international labeling standards defined by the 
Codex Alimentarius. 

II. RELATED WORKS 

In recent years, various technologies have been 
employed to develop food-related 
recommendation systems, utilizing machine 
learning, deep learning, and other computational 
methods to deliver personalized dietary insights, 
food identification, and health-related guidance. 
Alemany-Bordera et al. (2016) developed a web-
based application using machine learning to 
recommend Spanish recipes personalized to user 
preferences. However, the system's 
recommendations are not based on specific food 
ingredients. Senapati et al (2025) built a 
computer- based system for food allergy 
detection that uses the ResNet-50 model, adapted 
to the Food-101 dataset, to recognize food types, 
validate labels, and provide nutritional 
information. Similarly, Rostami et al. (2022) 
introduced a deep learning-based dietary 
recommendation platform focused on diet 
management. Although the platform is effective 
in delivering user-specific meal suggestions, it 
does not incorporate ingredient-level 
personalization. 

Jane et al. (2022) proposed another web-based 
system that assists users in identifying restaurants 
catering to their allergen requirements. Although 
helpful for individuals with food allergies, the 
system lacks functionality for personalized, 
ingredient-specific recommendations. In another 
study, Swain et al. (2023) developed a mobile 
application employing YOLO-based object 
detection and Convolutional Neural Networks 
(CNNs) to identify ingredients from food images 
and recommend recipes. While innovative, the 
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system does not offer user-specific suggestions or 
account for allergen sensitivities. 

Additionally, Gearhardt and Hebebrand (2021) 
explored the use of Optical Character 
Recognition (OCR) for ingredient analysis in a 
mobile application, providing general health 
suggestions. However, similar to other 
approaches, this system does not deliver 
personalized allergen recommendations. In 2021, 
Rohini et al. designed framework to identify 
fruits and packed food that can be include 
allergen nutrients by using OCR and deep 
learning. Across the reviewed literature, a 
significant gap exists that despite the availability 
of various systems to support food identification 
and health-based recommendations, generally a 
few offers personalized allergen detection and 
ingredient-specific dietary guidance personalized 
to individual user profiles. 

III. METHODOLOGY 
This section outlines the methodology for 
developing a personalized allergen 
recommendation system. The application is 
designed to operate on Android and iOS 
platforms, offering users a seamless experience in 
identifying potential allergens. The system 
development process follows several key phases, 
illustrated in Figure 01. 
 

 
Figure 01: System Development Process 

 
A. Text Detection  
A critical step in this study involved extracting 
textual data from food labels to identify potential 
allergenic ingredients. The text extraction process 
was implemented using the Tesseract Optical 
Character Recognition (OCR) engine and 

followed a structured sequence of stages, 
including image input handling, preprocessing, 
and character recognition. 

The process began when the user scanned a food 
label using the application's built-in camera 
functionality, which was implemented via the 
Expo ImagePicker module in React Native. The 
captured image was then passed to the OCR 
engine for further processing. Tesseract.js, a 
JavaScript wrapper for the Tesseract OCR 
engine, was integrated into the mobile application 
to enable real-time text recognition. 

To ensure accurate recognition, Tesseract applied 
internal preprocessing techniques such as image 
resizing, brightness adjustment, grayscale 
conversion, and normalization. These processes 
enhanced image clarity and improved character 
detection performance. 

The OCR engine utilized trained data models, 
specifically the eng.traineddata file for English, 
in order to accurately interpret characters. During 
recognition, Tesseract employed multiple OCR 
algorithms to analyze and convert visual text 
from the image into a structured string format. 
This extracted text was then forwarded to the next 
stage of processing for allergen identification and 
classification. 
 
B. Text comparing and Generating 

Recommendation 

To compare text, the application retrieved stored 
allergen data from Firebase, where allergen 
information was maintained as documents 
containing arrays of allergen terms. Both the 
extracted text from the Tesseract OCR engine and 
the allergen data from Firebase underwent 
normalization. This process included converting 
all text to lowercase and removing special 
characters and spaces to ensure consistency in the 
comparison. 

A string-matching algorithm was applied, in 
which each allergen from the stored list was 
checked against the extracted text. A dynamic 
regular expression (regex) was constructed for 
each allergen keyword to ensure accurate 
detection of allergen terms within the text. For 
example, a regex pattern was used to identify 
"peanut" as a standalone word, avoiding false 
positives such as "peanut butter." 
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Detected allergens were then stored in a set to 
prevent duplication and were displayed to the 
user. This approach ensured that the extracted 
ingredient list was systematically compared with 
the stored allergen data, providing users with 
timely feedback on potential food allergens. 

 
C. Database Management 
Firebase was utilized in this project to manage 
user authentication and to store allergy-related 
information specific to each user. The 
implementation included the integration of 
Firebase Authentication, which securely handled 
user login and registration processes. This 
ensured that users could access personalized 
features of the application in a secure manner. 
Additionally, Firebase functioned as the primary 
database for storing and retrieving allergenic 
ingredient data. This allowed the application to 
provide personalized allergen detection services 
based on individual user profiles. The use of 
Firebase enabled efficient and secure storage, 
real-time data updates, and rapid query handling 
for allergen-related information. 
 
D. Mobile Application Design and 

Implementation  

The User Interface (UI) was developed using 
React Native components to ensure a seamless 
cross-platform experience. The UI layer was 
designed to be intuitive and user-friendly, 
enabling users to navigate the application and 
perform necessary actions with minimal effort. 
By employing React Native components along 
with Bootstrap styling, the interface achieved 
visual consistency and responsiveness across 
various device platforms, thereby enhancing the 
overall user experience. 

Images were captured either through the camera 
or selected from the gallery of the device. This 
dual-option functionality allowed users to either 
take a real-time image or choose an existing one 
from their photo library. The captured or selected 
image was then processed using the Tesseract 
OCR engine for text extraction. The Tesseract 
library was integrated into the application and 
configured with the eng.traineddata file to 
support accurate recognition of English text. 

Allergic ingredient data entered by users was 
stored in Firebase and retrieved during the 

scanning process. The extracted text from the 
image was compared with the stored allergen data 
to identify potential matches. This comparison 
allowed the system to detect and highlight 
allergenic ingredients present in the scanned food 
label. If a match was found, the application 
displayed an alert message, notifying the user of 
the presence of specific allergens. This feature 
ensured that users were promptly informed about 
potential allergenic content in food products, 
promoting safer consumption decisions. 

 
IV. RESULTS AND DISCUSSION 

The development and integration of these features 
resulted in an application that effectively meets 
the needs of a personalized food allergen 
recommendation system. It successfully fulfilled 
the primary goal of the study.  

The application design was evaluated against 
established design guidelines to ensure adherence 
to best practices in usability, including principles 
such as consistency and standards, visibility of 
system status, user control and freedom, error 
prevention, and simplicity and intuitive 
navigation, consistency, and responsiveness 
across devices. This preliminary evaluation 
confirmed that the system’s interface and core 
functionalities, characterized by a clean and 
simple layout, consistent design language, and 
responsive design align well with recognized 
heuristics for user-friendly design. The testing 
also highlighted that the Optical Character 
Recognition (OCR) functionality, integrated with 
Firebase for real-time processing, performed 
reliably under varying conditions, enhancing user 
confidence in the allergen detection feature (See 
Figure 02 and Figure 03). 

In addition, Firebase provided a seamless 
mechanism to store and retrieve both user-
specific data, such as allergen preferences, and 
the global allergen database, ensuring that users 
received up-to-date information regardless of the 
device used. Any changes to allergen data or user 
settings were synchronized in real time across the 
application, enhancing the system’s 
responsiveness and reliability. 

As a future work, formal usability testing 
involving actual users will be conducted to assess 
the effectiveness, efficiency, and user satisfaction 
of the application in real-world scenarios. In 
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addition, the future work focus on refining OCR 
capabilities to improve text extraction accuracy 
and expanding the database of allergens to cover 
a wider range of products. These future efforts 
aim to enhance the application’s overall 
performance and user experience, ensuring it 
becomes a more reliable and comprehensive tool 
for allergen detection and food safety. 

 
Figure 02: Interface scanning ingredients 

 
 

  
Figure 03: Interface displaying results 

 
 
V. CONCLUSION 

This study demonstrates the development and 
application of a personalized food allergy 

recommendation system that uses advanced 
technologies to enhance dietary safety. By 
enabling users to scan food labels and receive 
real-time allergen alerts based on their individual 
profiles, the application supports informed and 
safer food choices. Its user-friendly design 
ensures accessibility across varying levels of 
technical proficiency, facilitating easy navigation 
of key features such as allergen scanning, profile 
management, and personalized 
recommendations. 

However, this research has certain limitations. 
The accuracy of the OCR depends heavily on 
image quality, font variations, and label clarity, 
which can affect to correct allergen detection. 
The allergen database used in this study was 
limited to 25 common allergens and may not 
cover region-specific or newly emerging 
allergens. In addition, testing was carried out in 
controlled conditions, and broader real-world 
validation with diverse food products through a 
usability analysis is still required.    

Future work will focus on improving the accuracy 
of OCR and expanding the allergen database to 
include a broader spectrum of products, thereby 
increasing the system’s reliability and coverage. 
This research highlights the significant potential 
of technology to address public health challenges 
associated with food allergies, offering a scalable 
solution to empower users in managing their 
dietary risks. Continued development and user-
centered enhancements will further establish the 
application as an essential tool in promoting safe 
eating practices for individuals with food 
allergies. 
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