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Abstract: The project titled Ingredient Analyzer for Food and Cosmetics using Deep Learning aims to
empower users by providing detailed insights into the ingredients of various food and cosmetic products. The
main objective of the project is to identify potentially harmful ingredients and allergens, thereby helping
consumers make informed decisions. This initiative promotes transparency between manufacturers and
consumers while fostering health-conscious and eco-friendly consumption habits. The project is built on a
foundation of deep learning methodologies, utilising advanced neural networks to analyse ingredient data
accurately.

A robust dataset comprising ingredient lists and their corresponding classifications was prepared, ensuring
comprehensive coverage of both common and rare substances. The implementation involved data
preprocessing, model training, and performance evaluation using metrics like accuracy and precision. The
application is designed to offer an intuitive user interface with accessibility features, making it user - friendly
and inclusive. Customised analysis and recommendations are integrated into the system, enabling
personalized insights for different user requirements. The final product successfully identifies harmful
ingredients with high accuracy, offering users clear and actionable information. It also educates them about
lesser-known substances, contributing to greater awareness and informed choices.

The highlights of the project include its capability to adapt to new data, provide real-time
recommendations, and promote environmental sustainability. In conclusion, the Ingredient Analyzer is a step
toward healthier living and responsible consumerism. Future enhancements could involve expanding the
scope to include more product categories, incorporating real-time ingredient scanning through image
recognition, and leveraging user feedback to refine the system. This project demonstrates the potential of deep
learning in solving real-world challenges and bridging the gap between consumers and manufacturers.

Index Terms - Ingredient Analyzer, Deep Learning, Artificial Intelligence

I.INTRODUCTION

Now a days, this generation is speeding towards health and wellness and people are becoming more aware
of what they eat and what they use on their skin. As lifestyle-related diseases gain prominence and awareness
of harmful substances increases, people are looking for tools to help them make informed decisions. A
potential solution for the problem is an "Ingredient Analyzer for Food and Cosmetics using Deep Learning".
To overcome we used deep learning models and technology, That detects ingredients as safe or not to use. It
provides detailed information and personalized recommendations based on food preferences. It also fosters
transparency and accountability in a world that increasingly demands such values, promoting a healthier
lifestyle in a sustainable and secure manner.

Today’s consumers can find themselves confused by complicated ingredient lists in products available in
the market. Most people do not have the information or the tools to make sense of these details and may end
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up making informed decisions that impact their health and well-being. Moreover, false advertising tactics and
weak labelling will affect the users. Using advanced technology, this project seeks to connect consumers with
the information they need. The system, operating under deep learning principles, can analyse massive datasets,
detect patterns, and deliver accurate insights in real-time. They help identify the harmful ingredient, as well
as provide information on the function and consequence of each ingredient, increasing the understanding of
product composition.

Besides the health benefits, the system is much more sustainable. From its impact on the environment to
the ingredients used in food and cosmetics during the manufacturing process, these are growing concerns.
The system encourages more sustainable consumption habits by recommending, responsibly sourced
substitutes. Such feature is in line with the global trend towards lower environmental footprints and
responsible production practices. In Conclusion, the Deep Learning-based Ingredient Analyzer for Food and
Cosmetics is an innovative solution that meets a significant demand in today’s health-centric culture. It helps
users inform themselves and make the choices best for them, making it a useful tool for living a healthy, safe,
and sustainable life. This initiative exemplifies technology's capacity for positive transformation and sets the
stage for a future in which informed choices reign supreme.

Everyone in the current generation is concerned about their health. Numerous substances included in food
and cosmetic products are harmful, leading to skin conditions, allergies, and other serious health concerns.
To avoid these, consumers are looking for tools to help them assess safety. However, it is not an easy task to
solve, as the ingredients listed on product labels are often very complex for humans to analyse. Therefore, to
address this issue, we use deep learning models and technology in our project. This project makes a significant
impact by offering insights, providing personalized suggestions, and encouraging the consumption of safe
products. It aims to build trust between consumers and manufacturers, contributing to a more informed and
health-conscious society.

I1.PROBLEM STATEMENT

Consumers often face challenges in identifying harmful ingredients and allergens in food and cosmetic
products, leading to potential risks to their health and well-being. This issue is exacerbated by the lack of
accessible tools that can analyze product ingredients and offer personalized recommendations tailored to
individual skin needs. The absence of a reliable system to match products with specific sensitivities and skin
requirements further complicates the decision-making process. There is a pressing need for a user-friendly
solution that empowers consumers to make informed choices, ensuring their skin health and safety are
prioritised.

11.SYSTEM ANALYSIS AND DESIGN

The proposed system architecture aims to classify ingredients into relevant categories based on their
applications in either cosmetics or food. The flowchart provided outlines a systematic approach for decision-
making and prediction processes. The primary components of the architecture are described as follows:

1.Start: The system initiates with a user input query, where the user selects whether the ingredients are
related to cosmetics or food

2.Decision Module: The system prompts the user to choose between two options: Cosmetic or Food. Based
on the selection, the system branches into separate processing workflows for cosmetic and food ingredients.

3.Input Ingredient: The user inputs the ingredient(s) for analysis.

4.Preprocessing Ingredients using TF-IDF: A Term Frequency-Inverse Document Frequency (TF-IDF)
algorithm is employed to preprocess the input ingredients. This preprocessing step ensures the extraction of
meaningful features from the textual data for subsequent predictions.

5.Cosmetic Workflow: Skin Type Prediction - The processed ingredient data is fed into a MobileNet
model. The model predicts the skin type associated with the cosmetic ingredient(s), classifying it into one of
the predefined categories: Combination, Dry, Normal, Oily, or Sensitive.Output - The predicted skin type is
displayed as the final result for the cosmetic workflow.

6.Food Workflow: Allergen Prediction - The processed ingredient data is input into a pre-trained model
designed to identify allergens. The model outputs a label indicating whether the ingredient is an allergen or
not.Output: - The predicted label (Allergen or Not Allergen) is presented as the final result for the food
workflow.

7.End: The system concludes the process by displaying the results to the user.
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Detailed Design:

The workflow for the ingredient analysis system, which begins with the user choosing between two
categories: cosmetic or food products. Depending on the selection, the system prompts the user to input the
ingredients of the selected item. The ingredients are then pre- processed using Term Frequency-Inverse
Document Frequency (TF-IDF), a statistical technique that converts textual data into numerical
representations for model training. For cosmetics, the processed data is fed into a MobileNet model to predict
the user's skin type, such as combination, dry, normal, oily, or sensitive. For food products, the data is analysed
using a model trained to identify potential allergens, classifying them as "allergens" or “not allergens." The
system outputs the respective predictions, providing valuable insights for users to make informed decisions.
This structured approach ensures the application is both versatile and user-friendly, catering to diverse
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consumer needs.

The workflow for the ingredient analysis system, which begins with the user choosing Between two
categories: cosmetic or food products. Depending on the selection, the system prompts the user to input the
ingredients of the selected item. The ingredients are then pre- processed using Term Frequency-Inverse
Document Frequency (TF-IDF), a statistical technique that converts textual data into numerical
representations for model training. For cosmetics, the processed data is fed into a MobileNet model to predict
the user's skin type, such as combination, dry, normal, oily, or sensitive. For food products, the data is analysed
using a model trained to identify potential allergens, classifying them as "allergens" or “not allergens." The
system outputs the respective predictions, providing valuable insights for users to make informed decisions.
This structured approach ensures the application is both versatile and user-friendly, catering to diverse
consumer needs.

IV.METHODOLOGY AND IMPLEMENTATION

The process begins with data collection, where relevant datasets containing ingredient information are
gathered from reliable sources. These datasets may include publicly available databases, research articles,
proprietary datasets, or user-generated content. The diversity and quality of the collected data play a vital role
in determining the accuracy and generalisation ability of the final model. Therefore, special care is taken to
ensure that the dataset is representative, comprehensive, and sufficient to address the problem effectively.
After collection, the data undergoes a critical preprocessing phase, which prepares it for use in model training.
This step involves multiple sub-tasks, including cleaning the data by removing duplicates, incomplete entries,
or irrelevant information. The text is normalised to maintain uniformity, such as converting all text to
lowercase and removing unnecessary characters.

Additionally, feature engineering is performed to extract valuable attributes and eliminate noise from the
data. Techniques like TF-IDF are employed to convert textual ingredient data into numerical vectors that can
be processed by machine learning algorithms. This stage ensures that the data is structured, consistent, and
ready for modelling. Once the data is pre-processed, the focus shifts to model selection, where the most
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suitable machine learning algorithm is chosen for the task. The choice depends on the nature of the problem—
whether it is classification, regression, or another type—and the characteristics of the dataset. Algorithms like
neural networks are selected for complex, high- dimensional data, while simpler models like decision trees or
support vector machines (SVMs) are preferred for smaller or more structured datasets.

The model selection process also considers computational efficiency, scalability, and the expected
performance to identify the best fit for the problem at hand. Following model selection, the chosen algorithm
undergoes training and validation in an iterative process. During training, the model learns from the prepared
dataset, identifying patterns and relationships in the data. Validation is conducted using a separate dataset to
evaluate the model's performance and ensure it generalises well to unseen data. If the validation results do not
meet desired accuracy or performance criteria, adjustments are made either by refining the preprocessing steps
or revisiting the model selection phase. This iterative cycle continues until a satisfactory model is achieved.

Finally, once the model performs reliably, it is finalized and deployed as the final model. This model is
used for prediction and result generation, providing meaningful insights or classifications based on user
inputs. For example, it may predict the suitability of a cosmetic product for specific skin types or determine
whether food ingredients contain allergens. The workflow concludes at this stage, delivering a structured and
efficient development pipeline that transforms raw data into actionable insights for end users.

Data Collection J

Data
Preprocessing

Model Selection

Training and Validation

|

| Evaluation ]

Final Model

Prediction and
Result

Implementation:

Below are the steps taken during implementation:
a.Tools and Libraries:
1.Programming Language: Python (e.g., libraries like Pandas, NumPy, Scikit - learn,
TensorFlow/Keras, or PyTorch).
2 . Environment: Jupyter Notebook or IDE (e.g., VS Code, PyCharm).
b. Data Collection:
1 . Imported the dataset using Python’s Pandas library.
2 . Verified the dataset quality and structure.

c. Data Preprocessing:
1. Utilised Python’s Pandas and NumPy for data cleaning and manipulation.
2 . Used Scikit-learn for feature scaling and encoding categorical data.
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d. Model Selection:
1 . Explored multiple algorithms such as linear regression, decision trees, random forest, and neural
networks.
2 . Used grid search or random search for hyper-parameter optimization.
e. Training and Validation:
1 . Divided the dataset into 80% training and 20% validation using train_test_split from Scikit-learn.
2 . Trained the model and tracked performance metrics after each epoch or iteration.
f. Final Model:
1. Selected the model with the best evaluation metrics.
2 . Saved the model using joblib or pickle for deployment.
g.Prediction and Result:
1. Used the test dataset to assess the model's predictive capabilities.
2 . Visualized the predictions using graphs or charts.

V.RESULTS

The results for the Ingredient Analyzer for Food and Cosmetics using Deep Learning demonstrate the
system's effectiveness in analysing product ingredients and identifying potentially harmful substances. The
models trained with a comprehensive ingredient dataset successfully classified and detected allergens,
additives, and other components with high accuracy. The system provided detailed analysis and personalized
recommendations based on user preferences. Additionally, it showcased the ability to adapt to a wide range
of ingredient lists, ensuring precise and reliable predictions under various conditions.The following are the
results of the Ingredient Analyzer for Food and Cosmetics project.

The system accurately identified harmful substances and allergens in food and cosmetic products. Detailed
insights were provided for each ingredient, highlighting their potential effects and categorizing them as safe,
harmful, or neutral. AlexNet achieved the highest accuracy of 82.50%, making it the primary model for
deployment. The system demonstrated compatibility with user preferences, providing tailored
recommendations and enabling users to make informed decisions. A user-friendly interface ensured seamless
interaction, allowing users to analyze ingredients effortlessly. These results validate the success of the
proposed deep learning-based system in empowering individuals to make healthier and more sustainable
lifestyle choices.

# Creating dataframe to collete all model names and their respective accuracies
data =

"LeNet": LeNet_accuracy*100,

"ResNet":ResNet_accuracy*100,

"MobileNet":MobileNet_accuracy*100,

"NasNet" :NasNet_accuracy*100,

"AlexNet":AlexNet_accuracy*100

# Create a DataFrame
df = pd.DataFrame(data, index=['Accuracy'])
df = df.applymap(lambda x: f"{x:.2f}%")

# Print the DataFrame
print(df)

LeNet ResNet MobileNet NasNet AlexNet
Accuracy 44.75% 19.66% 36.27% 31.19% 18.64%

IJCRT2508729 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g314


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 8 August 2025 | ISSN: 2320-2882

# Creating dataframe to collete all model names and their respective accuracies for Food Datased
data =

"LeNet": LeNet_accuracy*100,

"ResNet" :ResNet_accuracy*100,

"MobileNet" :MobileNet_accuracy*100,

"NasNet" :NasNet_accuracy*100,

"AlexNet":AlexNet_accuracy*100

# Create a DataFrame
df = pd.DataFrame(data, index=['Accuracy'])
df = df.applymap(lambda x: f"{x:.2f}%")

# Print the DataFrame
print(df)

LeNet ResNet MobileNet NasNet AlexNet
Accuracy 82.50% 86.25% 83.75% 71.25% 82.50%

The accuracy results for the cosmetic ingredient analysis provide valuable insights into the comparative
performance of various deep learning models. Among The tested models, LeNet emerged as the most
effective, achieving the highest accuracy of 44.75%. This result suggests that LeNet's relatively simple
architecture and suitability for smaller datasets made it a better fit for analysing the cosmetic ingredient
dataset, enabling it to capture relevant patterns effectively. MobileNet, with an accuracy of 36.27%,
demonstrated its potential as a lightweight and efficient model. While not as accurate as LeNet, MobileNet's
performance indicates its viability for tasks where computational efficiency and speed are prioritized,
especially in resource-constrained environments such as mobile devices.

On the other hand, NASNet achieved an accuracy of 31.19%, showing a moderate capability in handling
the dataset. NASNet's performance might be influenced by the dataset's size or complexity, which may not
align well with the architecture’s strengths in exploring more complex search spaces.

The accuracy results for food product ingredient analysis highlight the strengths of various deep learning
models. ResNet achieved the highest accuracy at 86.25%, demonstrating its robustness in processing complex
food ingredient data. MobileNet followed closely with 83.75%, showcasing its balance between efficiency
and performance. Both LeNet and AlexNet performed well, each achieving an accuracy of 82.50%, indicating
their capability in handling this dataset. NASNet, with an accuracy of 71.25%, showed relatively lower
performance, suggesting it may require further optimization for this specific application. These findings
underscore the potential of deep learning models in accurately analysing food product ingredients.
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Ingredient Analyzer

Choose an analysis type:

Cosmetics v

Skin Type Prediction
Enter the ingredients of your cosmetic product below to get skin type recommendations:

Enter cosmetic ingredients (comma-separated):

Vitamin c, glycerin, water

Select product type:

Cleanser v

Predict Skin Type

The product is suitable for Combination skin type.

The front-end interface of the Ingredient Analyzer for Food and Cosmetics project, designed to offer an
intuitive and user-friendly experience. On this page, users can select the type of analysis they wish to conduct,
with the cosmetic analysis page being prominently displayed. Users can input the ingredients of a cosmetic
product into the system, providing the necessary details for analysis. Additionally, the product type can be
selected from a dropdown menu to ensure the system evaluates the ingredients in the context of their specific
use. After entering the relevant information, the system processes the data and predicts the suitability of the
product for the user’s skin type. In this example, the result indicates that the analyzed product is suitable for
combination skin type, offering a tailored recommendation based on the product's ingredients. This feature
enhances the user's ability to make informed choices, ensuring products are safe and effective for their skin
needs.
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Brand

Ingredient Analyzer

Choose an analysis type:

Food v

Food Allergen Prediction
Enter the ingredients of your food product below to check if it contains allergens:

Enter food ingredients (comma-separated):

milk, almonds, eggs

This product contains allergens!

The front-end interface of the Ingredient Analyzer for Food and Cosmetics project, specifically focusing
on the food analysis page. In this section, users can choose the type of analysis they wish to conduct, with the
food analysis page being prominently featured. The user enters the ingredients of a food product into the
system, ensuring that all relevant details are provided for an accurate evaluation. After entering the
ingredients, the system processes the data and predicts potential risks associated with the product. In this
example, the result indicates that the product contains allergens, warning the user about possible health
concerns. This feature empowers users to make safer and more informed food choices, helping them avoid
harmful ingredients and allergens based on their specific dietary needs and sensitivities.
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VI.DATAVISUALISATION

A detailed visual analysis of the product distribution among various skincare brands, offering insights into
their relative market presence. Among the brands displayed, the Sephora Collection stands out with the
highest number of products, showcasing its extensive range and dominant market presence. Close
competitors, such as Shiseido and Saturday Skin, also demonstrate significant product counts, indicating their
competitive edge and focus on offering diverse skincare solutions. Other notable brands, including Perricone
MD, Peter Thomas Roth, and Philosophy, maintain a prominent but comparatively smaller product lineup.
This difference highlights their strategic focus on more specialized or niche offerings rather than a broad
catalog. The use of horizontal bars effectively illustrates these variations, enabling a quick and clear
comparison of product availability across brands. This visualization not only highlights the disparities in
product counts but also provides insights into market trends, potentially reflecting brand strategies, consumer
demand, and brand positioning within the skincare industry. Such a representation is valuable for identifying
leaders in product diversity and assessing market competitiveness.

A visual representation of the ingredient composition in a product, created using Power BIl. The data is
displayed in a circular graph, providing a clear and intuitive breakdown of the ingredients’ proportions. In this
particular example, sugar is shown to be the highest component, comprising 82.14% of the product, followed
by honey at 10.71%. The remaining ingredients account for smaller percentages, further emphasizing the
dominance of sugar in the formulation. This visual tool effectively conveys the relative proportions of each
ingredient, helping users easily understand the composition of the product. By using Power Bl's dynamic
features, the graph not only highlights the key ingredients but also offers an engaging way to present complex
data in a digestible format, promoting transparency and informed decision-making.

Sweetener

® 000 0 0 o

VII.CONCLUSION

In conclusion, the Ingredient Analyzer for Food and Cosmetics using Deep Learning project successfully
demonstrates the potential of utilizing deep learning algorithms to analyze and assess the ingredients in food
and cosmetic products. With the increasing awareness surrounding health and wellness, particularly the desire
to make informed decisions regarding he products people consume or use on their skin, this project provides
an essential tool for promoting transparency, safety, and sustainability in the personal care and food industries.

The primary objective of this project was to create a system capable of identifying potentially harmful
ingredients, allergens, and additives in food and cosmetic products. The deep learning models used in this
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project, including ResNet, MobileNet, LeNet, NASNet, and AlexNet, were trained on a comprehensive
dataset of product ingredients. The results of the project confirm that the system can accurately classify
ingredients and provide valuable insights into their safety, effectiveness, and potential risks. AlexNet, with an
accuracy of 82.50%, proved to be the most effective model for ingredient classification, showcasing its
potential for high-performance applications in real-world scenarios.

The system's performance analysis revealed that it not only delivers precise predictions but also does so
with efficiency, ensuring minimal delay in processing ingredient information. The user-friendly interface
allows individuals to easily input product details and receive tailored recommendations, such as whether a
cosmetic product is suitable for their skin type or whether a food product contains allergens. This empowers
users to make healthier and more informed choices, aligning with the growing trend of conscious
consumerism in today’s world.

Additionally, the project highlights the broader implications of deep learning in the field of consumer
safety and awareness. As consumers become more mindful of what they put in their bodies and on their skin,
systems like this one can play a significant role in helping them navigate the vast range of products available
on the market. By offering real-time, data- driven insights, the Ingredient Analyzer serves as a valuable
resource in promoting better lifestyle choices and reducing the risks associated with harmful ingredients.

The success of this project also opens up possibilities for further enhancement and expansion. Future
developments could involve incorporating additional features, such as the ability to analyse product labels in
multiple languages or integrating a broader range of ingredient databases. Furthermore, incorporating
feedback mechanisms would allow the system to continuously improve its accuracy and adapt to evolving
standards in the food and cosmetic industries.

In summary, the Ingredient Analyzer for Food and Cosmetics project not only addresses an important need
in today’s health-conscious society but also showcases the power of deep learning in solving real-world
problems. By providing a transparent, accurate, and efficient means of analysing ingredients, this project
contributes to the ongoing efforts to create safer, healthier, and more sustainable products for consumers
worldwide. As deep learning technology continues to evolve, the potential for such systems to enhance
consumer awareness and decision-making will only grow, leading to a more informed and empowered
population.
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