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Abstract- Bisphenol A (BPA) is a manufactured 

compound found in various plastics and tars. Due to 

the fact that BPA can enter food and beverages from 

holders made with it, concerns have been raised about 

its potential effects on health. the potential of bio-

based lacquers derived from tomato processing waste, 

specifically tomato pomace, as long-term alternatives 

to metal food packaging coatings containing bisphenol 

A (BPA). Products containing bisphenol A that are 

frequently used may lead to a variety of health issues, 

including cardiovascular disease, diabetes, difficulties 

in child development, metabolic issues, and other 

conditions. The facade was conveyed through a few 

stages, transforming the side effects into significant 

materials that aid the human in maintaining a solid 

presence. There are a couple of stages drew in with 

making the, including drying tomato waste like seeds, 

slup, and skins in the sun and changing them into a 

powder in the microwave. From that point onward, the 

pomace's cell walls are separated by a compound like 

sodium hydroxide (NAOH) in the powder, permitting 

the lipid to be delivered. This provoked the 

polymerization of the lipid segment, which was solidly 

checked with specular infrared spectroscopy to choose 

the degree of esterification. The substance is then 

made waxy by mixing it with ethanol alcohol. The 

findings demonstrated that, in comparison to TFS and 

ETP substrate finishes, aluminum substrate finishes 

had superior mechanical properties and higher basic 

burdens. The hydrophobicity of the coatings was also 

most significant on aluminum, as shown by the water 

contact point evaluations. Support Vector Machines, 

or SVMs for short, are a type of supervised learning 

algorithm that are utilized in regression and 

classification tasks. When applied to issues including 

pH levels, for example, characterizing soil as acidic, 

nonpartisan, or antacid in view of pH estimations, 

SVMs can be especially successful. The SVM 

calculation works by finding a hyperplane in a high-

layered space that best isolates various classes of 

information. With regards to pH level arrangement, 

the highlights could incorporate the pH readings 

alongside other ecological factors. 

  

I. INTRODUCTION 

 

Bisphenol A (BPA) is a synthetic compound 

extensively utilized in the production of various 

plastics and resins. Commonly found in items like 

water bottles, food containers, and the lining of 

metal cans, BPA can leach into food and beverages, 

raising significant health concerns. Prolonged 

exposure to BPA has been linked to a range of 

health issues, including cardiovascular disease, 

diabetes, developmental problems in children, and 

metabolic disorders.Given these risks, there is a 

growing interest in finding safer alternatives to 

BPA-containing materials. One promising solution 

involves bio-based lacquers derived from 

agricultural waste, specifically tomato pomace, a 

byproduct of tomato processing. This innovative 

approach not only addresses the health concerns 

associated with BPA but also promotes sustainable 

waste management.The process of converting 

tomato pomace into a viable coating material 

involves several stages. Initially, the tomato waste, 

including seeds, pulp, and skins, is dried and then 

powdered. Subsequently, the cell walls of the 

pomace are broken down using a chemical like 

sodium hydroxide (NaOH), which releases lipids. 

These lipids undergo polymerization, with the 

degree of esterification monitored through 

spectroscopic techniques. The resulting substance is 

then treated with ethanol to create a waxy coating 

material.Studies have shown that coatings derived 

from tomato pomace exhibit superior mechanical 

properties and hydrophobicity, especially when 

applied to aluminum substrates, compared to 

traditional finishes on tin-free steel (TFS) and 

electrolytic tinplate (ETP) substrates. This makes 

them a promising alternative for metal food 

packaging.In parallel, advanced computational 

techniques like Support Vector Machines (SVMs) 

are being utilized to enhance the efficiency and 

effectiveness of such innovations. SVMs, a type of 

supervised learning algorithm, are particularly 

effective in regression and classification tasks. For 

instance, SVMs can classify soil pH levels as acidic, 
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neutral, or alkaline based on various environmental 

factors, demonstrating their potential in optimizing 

agricultural and environmental applications.This 

introduction sets the stage for exploring the 

development and potential of bio-based lacquers 

from tomato pomace as a sustainable and health-

conscious alternative to BPA-containing coatings, 

highlighting the interdisciplinary efforts bridging 

material science and machine learning. 

 

II. LITERATURE SURVEY 

 

Recent research in multi-agent systems (MASs) 

emphasizes robust and efficient control under 

nonlinear dynamics and uncertainties. Cao and Song 

(2021) proposed a finite-time consensus tracking 

method with guaranteed performance, while Cao et 

al. (2021) introduced an event-triggered strategy that 

addresses sensor faults and input saturation. Huang 

et al. (2022) developed an adaptive fixed-time 

neural controller to handle uncertainties with fast 

convergence, and Chen et al. (2018) used terminal 

sliding mode control for rapid tracking in uncertain 

mechanical MASs. 

 

Mei et al. (2021) offered a unified adaptive control 

framework for leaderless consensus under directed 

graphs. Li et al. (2023) presented an event-based 

finite-time controller achieving asymptotic tracking 

with reduced communication. Fu et al. (2023) 

designed a robust controller for time-varying region 

tracking in multi-robot systems, and H. Li et al. 

(2023) proposed an observer-based iterative learning 

approach for nonlinear MASs using event-triggered 

updates. 

 

Ren et al. (2023) studied the effects of deception 

attacks on event-triggered estimation, revealing 

vulnerabilities in distributed systems. Zhang et al. 

(2020) introduced an adaptive tracking method with 

event-triggered updates to handle unknown 

disturbances. These works collectively reflect a shift 

toward adaptive, secure, and communication-

efficient control strategies in complex MAS 

environments. 

 

2.1.EXISTING SYSTEM 

 

Coatings based on bisphenol A (BPA) are the 

primary component of the current system for metal 

food packaging. These coatings are applied to the 

inside surfaces of metal jars and holders to act as a 

defensive hindrance that forestalls erosion and metal 

draining into food items. BPA-based coatings are 

made out of epoxy tars, which are known for major 

areas of strength for them properties, synthetic 

opposition, and capacity to shape a strong and 

impermeable layer. This layer is essential for 

keeping up with the trustworthiness of the bundling, 

expanding the time span of usability of the food, and 

safeguarding the quality and security of the items. 

Coatings made of BPA effectively prevent food 

from coming into direct contact with the metal 

substrate, lowering the likelihood of chemical 

reactions that could affect the taste, color, or safety 

of the food. The broad utilization of BPA-based 

coatings has been driven by their unwavering 

quality, cost-viability, and demonstrated execution 

in shielding food items from defilement and waste. 

These issues highlight the need for novel and long-

lasting metal food packaging alternatives. From an 

environmental standpoint, BPA is a major pollutant. 

The compound is exceptionally constant and doesn't 

separate effectively, bringing about dependable 

pollution in landfills and regular territories. Metal 

cans with BPA coatings that are thrown away may 

release harmful chemicals into the water and soil, 

affecting ecosystems and possibly entering the food 

chain. Plastic pollution and ecological harm are 

exacerbated by this environmental persistence. 

Tending to the basic requirement for more secure, 

eco-accommodating materials in the food business. 

 

2.2.PURPOSE OF WORK 

 

The primary purpose is to develop and assess a 

sustainable, bio-based coating solution derived from 

agricultural wastespecifically tomato pomaceas a 

safer and more environmentally friendly alternative 

to traditional synthetic coatings that contain 

bisphenol A (BPA). BPA is a widely used industrial 

chemical found in many food and beverage 

containers, but its tendency to leach into 

consumables has raised significant concerns due to 

its potential to disrupt endocrine function, leading to 

various health problems such as hormonal 

imbalance, reproductive disorders, metabolic 

disturbances, and developmental issues in children. 

The bio-based polish proposed in this study is free 

from BPA and other harmful synthetic compounds, 

offering a safer option for consumers. One of the 

key goals is to address the growing health and safety 

concerns associated with prolonged exposure to 

BPA by creating a non-toxic lacquer that does not 
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compromise the integrity or functionality of food 

packaging. This aligns with increasing consumer 

demand for packaging solutions that are both safe 

and sustainable. 

Beyond health benefits, the study also aims to 

enhance the mechanical properties of food container 

coatings. The developed lacquer exhibits improved 

structural strength, offering better resistance to 

physical damage such as scratches, abrasions, and 

pressure-related deformation. This contributes to 

extending the usability and shelf life of packaged 

goods, thereby supporting food preservation and 

reducing waste. 

Another significant objective is to promote 

environmental sustainability by utilizing renewable 

resources and minimizing the environmental impact 

of packaging production. The use of tomato 

pomacea by-product of tomato processingadds value 

to agricultural waste and helps reduce landfill 

accumulation. By replacing petroleum-based 

synthetic coatings with bio-based alternatives, the 

packaging industry can significantly reduce its 

carbon footprint and energy consumption during 

manufacturing. 

In summary, this work seeks to provide a viable, 

health-conscious, and eco-friendly solution for food 

packaging coatings. It bridges the gap between 

consumer safety, material performance, and 

environmental responsibility, contributing to the 

broader goals of sustainable development and 

circular economy practices in the food packaging 

sector. 

 

III. PROPOSED SYSTEM 

 

The proposed framework acquaints a 

groundbreaking methodology with food bundling by 

supplanting regular bisphenol A (BPA)- based 

coatings with a bleeding edge bio-based finish got 

from tomato pomace. This framework gives a 

powerful option in contrast to BPA, tending to its 

huge wellbeing and natural downsides. The 

utilization of tomato pomace, an underutilized 

farming side-effect, takes into consideration the 

production of a covering that is both eco-

accommodating and non-harmful. The proposed 

system supports the principles of the circular 

economy and reduces the use of harmful chemicals 

by making use of this sustainable material. The bio-

based enamel created through this framework offers 

a few upgraded exhibition highlights contrasted with 

conventional coatings. It exhibits unrivaled 

mechanical strength, guaranteeing durable security 

of metal food holders against actual harm. In 

addition, the food products' shelf lives are extended 

while the packaging remains intact thanks to its 

exceptional resistance to corrosion. The lacquer's 

hydrophobic properties repel water effectively, 

further safeguarding the metal substrate and 

preventing rust or degradation. In addition to 

meeting current regulatory requirements for safer 

packaging materials, this innovative system is in 

line with shifting consumer preferences for 

environmentally friendly and health-conscious 

products. The combination of this bio-based enamel 

into food bundling processes offers a critical step in 

the right direction in lessening natural effect and 

further developing general wellbeing results. It gives 

makers a practical, maintainable elective that 

improves item wellbeing and execution while 

tending to the basic requirement for more secure, 

eco-accommodating materials in the food business. 

 

IV. MODULES 

 

ADMIN 

The admin logs in using a username and password. 

They upload the dataset containing client IDs, order 

IDs, product type, quantity, and delivery dates. The 

admin reviews employee details, approves or rejects 

them, and accesses reports by selecting client IDs 

and order IDs. Admins can approve or reject reports 

and download a final report containing all the status 

details for a specific client ID. The admin can log 

out afterward. 

 

WASTE PROCESS 

Employees register with name, email, mobile 

number, and employee ID. Once approved by the 

admin, they log in using provided credentials. After 

login, they can view administrator requirements and 

upload a dataset with client ID, order ID, tomato 

type, seed, mash, and skin details. Employees dry 

the pomace and powder it. The report is sent to the 

admin, and the employee logs out after completing 

the task. 

 

LIPID EXTRACTION 

Lipid extraction employees register with name, 

email, mobile number, and employee ID. After 

approval by the admin, they log in to view 

requirements and the waste process report. They 

upload a dataset for sodium hydroxide calculation. 

The sodium hydroxide quantity is calculated, and 
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lipid extraction is performed. The report is sent to 

the admin, and the employee logs out after the 

process. 

 

LACQUER FORMATION 

Employees register with name, email, mobile 

number, and employee ID. After admin approval, 

they log in to view the lipid extraction report. They 

upload a dataset containing client ID, tomato type, 

extraction efficiency, and pH level for ethyl alcohol 

estimation. The computed result is sent to the 

admin, and the employee logs out after completing 

the task. 

 

PROTECTIVE TESTING 

Protective testing employees register with name, 

email, mobile number, and employee ID. After 

admin approval, they log in and view the lacquer 

formation report. They upload a dataset with client 

ID, tomato type, pH, buffer capacity, and 

concentration to calculate the pH level. Based on the 

results, the safety and health levels are determined 

and reported to the admin. The employee logs out 

after completing the safety calculations. 

 

V. RESULT AND CONCLUSION 

 

The development of a bio-based lacquer system 

utilizing tomato pomace presents a meaningful 

advancement in the pursuit of safer, more 

sustainable food packaging technologies. This 

research emphasizes the transformation of tomato 

pomace—an abundant agricultural by-product—into 

a functional coating material capable of replacing 

conventional synthetic lacquers that often contain 

hazardous substances such as Bisphenol A (BPA). 

The replacement of BPA is especially important due 

to its well-documented health risks, including its 

potential to disrupt endocrine function and 

contribute to long-term medical conditions such as 

cardiovascular disease, diabetes, and developmental 

disorders. 

This innovative lacquer system not only addresses 

public health concerns but also contributes 

significantly to environmental sustainability. The 

use of food industry waste materials promotes the 

concept of waste valorization, reducing the need for 

petroleum-based raw materials and lowering overall 

production-related emissions. By doing so, it 

supports a circular economy model and helps 

minimize the carbon footprint of the packaging 

sector. 

In terms of performance, the bio-based lacquer 

demonstrated excellent mechanical strength, 

corrosion resistance, and hydrophobicity, all of 

which are critical for maintaining the integrity of 

food packaging over time. These properties ensure 

that the coated surfaces are resistant to physical 

wear, moisture penetration, and chemical 

degradation—factors that are essential for 

preserving food safety and quality during storage 

and transportation. 

Economically, the process shows promising 

scalability and cost-effectiveness due to the low-cost 

nature of tomato pomace and the relatively 

straightforward processing techniques involved. The 

bio-lacquer aligns with modern economic and 

environmental regulatory requirements, making it 

suitable for commercial adoption in the packaging 

industry. It also caters to rising consumer demand 

for clean-label, eco-conscious products, which is an 

increasingly important factor in market acceptance. 

In conclusion, the proposed bio-based lacquer 

system offers a multi-faceted solution that 

effectively combines human health protection, 

environmental stewardship, and industrial viability. 

It highlights the potential of bio-based innovations 

to replace synthetic materials without compromising 

quality or safety. This project contributes not only to 

academic understanding but also to the practical 

development of sustainable materials, reinforcing 

the need for continued research in the field of green 

packaging technologies. 

 

VI. FUTURE ENHANCEMENT 

 

Looking forward, future enhancements could focus 

on refining the lacquer’s formulation to achieve 

even better adhesion and durability. Further research 

could investigate the use of other natural and 

sustainable materials to expand the availability of 

raw sources. Efforts to reduce production costs 

through advanced processing technologies would 

help make the system even more affordable. The 

integration of smart technologies into the coating 

could add new functionalities, such as freshness 

indicators or improved barrier properties. Long-term 

studies on performance under various environmental 

conditions would provide valuable insights into its 

reliability. Expanding the use of this lacquer to other 

industries, developing effective recycling and safe 

disposal methods, and increasing customer 

education and industry collaboration will be crucial 

for wider adoption. Continuous lifecycle 
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assessments will ensure the system remains both 

environmentally and economically sustainable, 

strengthening its role as a leading solution in the 

future of food packaging. 
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