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 ABSTRACT 
Businesses in the food industry cannot succeed without an effective means 
of keeping track of their products' whereabouts. A food monitoring system 
is a relatively new blockchain-based software that aims to assist in the battle 
against deception. Many of the systems presently used in the food 
manufacturing business are inadequate concerning usefulness, adaptability, 
and dependability. Similar to the preceding case, this part of the supply chain 
is particularly time-consuming due to the additional intricacies it introduces. 
When applied to the supply chain system currently under construction, 
blockchain technology presents a novel idea that is essential in solving the 
afore mentioned problems. Authors propose a blockchain and machine 
learning-based food tracing system (BMLFTS) for managing fragile food 
that integrates cutting-edge developments in blockchain Machine Learning 
technology (ML), and a fuzzy logic monitoring system built on top of the 
shelf-life management system. In this case, the technique would be used to 
track down possibly tainted food items. Bulk condensation loss, storing area 
needs, and transportation periods are just some of the problems that the 
proposed system aims to address with the help of blockchain technology. As 
an example of how AI can be used to handle the complexity of product 
monitoring, data will be sent over a network. At last, a supply chain is 
utilizing accurate and reliable data to increase the longevity of a product's 
expiration life. 
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1.Introduction 

Supply chain management is trying to 
improve quality to meet the strict requirements, 
as handling the supply of fragile products is one 
of the most difficult aspects of operating a food 
company. One of the most crucial parts of 
operating a successful culinary company is 
ensuring that all operations adhere to the 

industry's stringent regulations, so this is crucial. 
Customers are naturally hesitant to  

 
spend money on food at the time due to 
pervasive worries about COVID-19. The reality 
that they have greater expectations than the 
average consumer does concerning things like 
meal quality and transit is working against them 
(Kao and Chueh, 2022). The current food 
distribution system requires immediate upgrades 



Nancharaiah and all /CarpathianJournalof Food Scienceand Technology, 2023, Special Issue, 1-17 
 

 
 

2 

to its food monitoring equipment. Scholars in 
the areas of information and communication 
technology and science contributed to the 
creation of this proposed model. Tools and 
methods like these make it much simpler to track 
and identify shipped items. As the e-commerce 
industry has grown, it has become more difficult 
to share information within the supply chain due 
to issues like foreign trade in fresh goods, 
customer behaviour, system efficacy, reliability, 
etc. Distributed ledger technologies (DLTs) like 
blockchain are expected to acquire broad 
popularity in a wide range of sectors because 
they permit the storage and transmission of data 
between organizations that do not trust each 
other (Shahbazi and Byun, 2021). Additionally, 
blockchain technology is still in its early phases 
as a system. There are already trust-based apps 
built on the blockchain. Smart contracts can also 

be developed with the help of distributed ledger 
technology (DLT) and blockchain technology. 
Autonomous and decentralized formulas 
determine the limits of company processes in 
smart contracts. Using law-based procedures 
that are defined by smart contracts, the digital 
and physical components of a programmer can 
be managed effectively. The Federal Public 
Service Commissionmost recent in-depth study, 
depicted in Figure 1, highlights two major issues 
with the food monitoring system and six critical 
components of the supply chain. The preceding 
is merely an illustration. As a first step, 
accurately specifying the goods, production 
units, transit units, and other units that need to 
be tracked from their basic material sources to 
their end customers is essential. The basic 
elements are the starting point for any trace 
(Shahbazi and Byun, 2021). 

 

 
Figure 1. Constraints of Serving Healthy Food(Source: Kumar S.V. et al., 2020) 

 
Transrectal Ultrasoundhave to consider the 

packing and identifying information of the food 
that is disseminated through specific supplier 
networks when creating a food monitoring 
system. With the explosion of IoT gadgets in the 
restaurant business, the surveillance system has 
become even more intricate. These factors add 
unnecessary delay to the monitoring process 
(Kumar S.V. et al., 2020). The second category 
of the monitor is the technologically advanced 
or industrialized device. Consumers are forced 
to put their faith in the vendor's description of an 
inaccessible product. There is a lack of quality 
assessments, such as how long a product can be 

kept after its expiry date without losing its 
efficacy. Blockchain infrastructure considers the 
need for a low-cost application environment that 
can be used for agricultural surveillance systems 
(Okwuchi, 2020) . The lack of processing of data 
is a major source of distrust in the supply chain 
management system and must be remedied 
immediately. The capacity of the blockchain 
system to monitor and record product 
information is crucial to the management of 
supply chains. Thoughts of blockchains 
typically revolve around financial gains rather 
than inventory control. The approach is time-
consuming and unnecessary because it won't 
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help the network meet its supply chain 
objectives (Okwuchi, 2020). 

The main goal of this study is to determine if 
and how the monitoring system can benefit from 
integrating machine learning and blockchain 
technology. Reducing the time spent on supply 
chain processes and extending the amount of 
time a product can be stored before a quality 
assessment needs to be made. Use of fuzzy 
reasoning in administration for more accurate 
record-keeping. To accommodate this need, the 
blockchain incorporates a lightweight 
authentication function. In addition to the 
existing supply chain ecosystem, the proposed 
food identification system provides reliable 
intelligence monitoring and findings regarding 
food quality (Okwuchi, 2020). This system's 
decision support makes use of imprecise logic to 
ascertain the product's shelf life, rate, and 
quality following the aforementioned 
characteristics. In regard to demonstrating the 
extra processing load and lightness on cloud 
computing required to enable machine learning 
and monitoring of secondary Internet of Things 
devices, the blockchain is especially thorough 
(Okwuchi, 2020).   

MetaMask is a browser extension that allows 
users to manage and interact with their Ethereum 
accounts and the Ethereum blockchain. To use 
MetaMask in a system controlling food safety 
and preservation using blockchain, you can 
follow these steps: Create a blockchain-based 
system for food safety and preservation: The 
first step is to create a blockchain-based system 
for food safety and preservation. This system 
can be used to track the journey of food products 
from farm to table, including information such 
as the location of the farm, the date of harvest, 
the processing and transportation of the food, 
and the date it arrives at the table (Kumar S.V. 
et al., 2020). 

Integrate MetaMask into the system: Once 
the blockchain-based system is in place, you can 
integrate MetaMask into the system. This will 
allow users to securely access the blockchain 
and interact with the system using their 
Ethereum accounts. Use MetaMask to create 
smart contracts: Smart contracts can be created 

using MetaMask to automate processes within 
the system. For example, a smart contract can be 
created to trigger an alert if a certain temperature 
threshold is exceeded during transportation, 
indicating that the food may have been 
compromised. Enable payment processing: 
MetaMask can also be used to enable payment 
processing within the system. For example, 
consumers can use MetaMask to pay for their 
food directly from their Ethereum accounts, 
ensuring secure and fast payment processing 
(Okwuchi, 2020). 

Provide transparency and accountability: By 
using MetaMask in the food safety and 
preservation system, transparency and 
accountability can be ensured throughout the 
entire supply chain. Consumers can view the 
entire journey of their food products from the 
farm to the table, ensuring that the food is safe 
and has been handled correctly throughout the 
process (Kumar S.V. et al., 2020). 

In conclusion, integrating MetaMask into a 
system controlling food safety and preservation 
using blockchain can provide transparency, 
accountability, and secure payment processing, 
ensuring that the food is safe and has been 
handled correctly throughout the entire supply 
chain. 
 
1.1.Literature review 

According to Kumar et al., (2021) that 
Efficient supply chain management is 
challenging for perishable goods because of 
weather changes and short product storage life. 
As the supply chain works to reduce the 
frequency of low-quality products and 
components, customer input on product quality, 
transportation conditions, and food safety is 
more crucial than ever. Tarallo et al., 
(2019)When they utilize this tactic, legal action, 
negative publicity, and postponed events have 
less of an effect. For this reason, the PFSC's 
method is highly dependent on product 
surveillance (Tarallo et al., 2019). 

Khan et al., (2022) argue that most countries' 
GDP expansion has been directly correlated 
with their ability to expand their manufacturing 
and commercial industries. Seventy-six per cent 
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of global exports and eighty-one per cent of 
global developments are anticipated to originate 
from Europe.  Bhole and Kumar, (2022) 
described that the purpose of Industry 4.0 is to 
aid businesses in becoming more reliable, 
productive, and efficient. Companies will be 
able to better serve their clientele and increase 
their bottom line as a result. The first of the four 
essential technologies for Industry 4.0 is a 
unified means of communication (CPS) (Bhole 
and Kumar, 2022). In the long run, this strategy 
should help bring the virtual and physical realms 
closer together. The second type of technology 
is known as the Internet of Things (IoT) 
technology, and it streamlines the way humans 
engage with automatic systems. It has the same 
monitoring, manipulation, and classification 
capabilities as the Machine-to-machine system, 
and it can even detect the type of setting it is in. 
Bhole and Kumar, (2021) described that Cloud 
computing is an approach to computing that 
makes an effort to predict how well the various 
software and hardware components of a cloud 
system will interact with one another. For the 
first time, our improved big data analysis can be 
applied to any kind of data for preparation and 
analysis, leading to useful insights that foster 
better decision-making at a lower overall cost to 
the system (Bhole and Kumar, 2021). 

Ropelewska et al., (2022)presented that data 
from trials can be displayed for a variety of 
reasons, one of which is to facilitate 
communication about the supply chain. There is 
no requirement for vital information to be 
included in data transfers between companies. 
Integrating and collaborating with a company's 
many suppliers is essential to establishing a 
dependable supply chain. It is the responsibility 
of managers to determine what information 
needs to be disseminated and how to do so to 
maximize supply chain effectiveness. Sahu et 
al., (2022) studied that the organization of data 
has been broken down into four different 
categories: Information Technology (IT), 
Information and communication technologies 
(ICT) and laboratory information system(LIS). 

Profitability analysis can also be performed by 
determining service quality from service 

performance, taking into account the 
characteristics of the industry and the available 
resources. Statistics indicate that many legal 
service companies are not using standard 
operating procedures. Inspiring healthy 
competition among LSPs, this fictitious 
structure is given for use as a point of 
reference(Sahu et al., 2022). 

Singh et al., (2022) argue that examining the 
current blockchain-based methods for managing 
manufacturing and supply chains. This paper's 
main points will make more sense once you've 
read a few others in the field and have a solid 
grip on the state of the art in the area. The six 
foundations of this diagram are the problem and 
solution presented in the article, the procedure 
used to handle the process, the use of smart 
contracts in the system designs presented, 
blockchain technology, and information 
exchange (Singh et al., 2022). 

According to Albert-Weiss and Osman, 
(2022) that the increase in demand and supply 
for fragile goods can be traced back to factors 
beyond anyone's control. Exogenous factors 
include things like shifts in societal standards 
and family structure, as well as innovations in 
food preservation technology at the store level. 
To date, the majority of studies about retail sales 
projections have concentrated on the challenges 
of supply planning and demand forecasts. It's a 
much more complicated scenario once they 
consider the expiration date. As a result, 
accurate demand forecasting for such 
commodities is of utmost importance. Generally 
speaking, stores stock their aisles with goods 
based on a rough estimate of what they think 
consumers will want to purchase shortly. As a 
whole, the grocery business still struggles to 
accurately predict how much money customers 
will spend. It's a never-ending challenge for 
companies to make products that appeal to the 
wide variety of preferences that exist among 
their global clientele. Since a company's 
reputation in the market is crucial, it will often 
go to great lengths to boost production and 
decrease the cost of research and development 
for innovative new products. When a business 
can "create exceptional advantages for its 
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clients" and turn a profit, giving it an edge over 
its rivals. "Company -to-business" (C2B) 
communication between companies and their 
vendors, distributors, and consumers can 
connect a complete industry's value chain. The 
Just-in-Time (JIT) methodology is supported by 
this theory due to its emphasis on speed (JIT). 
This method is also known as the Toyota 
Manufacturing Method. Utilizing JIT at any 
stage of production can significantly reduce 
wastage. Amani and Sarkodie, (2022) JIT is a 
supply chain management strategy that 
improves quality, dependability, and supply-
time adaptability while reducing inventory and 
saving money. Their results highlight the 
significance of the Consumer-to-Business(C2B) 
model, demonstrating that JIT distribution and 
vendor collaboration in R&D is critical to the 
success of JIT purchasing technology. When 
fulfilling a request using the JIT technique, the 
supplier may only have all of the necessary 
resources on hand at the time of delivery. The 
best way to understand JIT after reading this is 
as a CPFR strategy applied to dynamic supply 
networks (Amani and Sarkodie, 2022) . 

Xu et al., (2022) argue that CPFR improves 
cooperation and makes most of the vital partner-
provided resources by consolidating order 
administration, planning, and 
replenishment. The study followed this 
approach. With the assistance of CPFR, they 
were able to reduce their stock on hand to 87% 
from 98%, their delivery delay to 12%, and their 
storage days to under two weeks. Ropelewska et 
al., (2022)the CPFR model advances the state of 
the art by providing a feasible strategy for 
adjusting current supply chains to meet the 
needs of Business to Business (B2B) exchange. 
In regard to productivity, CFPR relies on a 
standardized projection model supported by a 
digital and mentally-based information and 
communication service (Ropelewska et al., 
2022). 

Dayuan Wang and Min Zhang, (2021) 
argues that such products require a very rapid 
manufacturing cycle and minimal inventory. In 
other words, team MD usually incorporates the 
best features of a united sales strategy and 

jointly produced goods. The MD team's primary 
objective is to provide tasty, healthy, and readily 
digestible food options for the clients. Krupitzer 
et al., (2022) Many Taiwanese retail store 
managers are promoted to their roles without the 
benefit of modern study tools and technologies 
that would enable them to better anticipate and 
satisfy consumer needs. Jean Frederic 
IsingizweNturambirwe, (2021) The Joint Inter-
Industry Trade Guidelines have suggested a 
five-step strategy for companies to effectively 
adopt the CPFR technique with the team DM 
(VICS). The company and its constituents 
would be wise to take stock of their present 
situation for a variety of reasons. Taheri-
Garavand et al., (2020) Establishing objectives 
and boundaries for CPFR practice; creating and 
refining processes and technologies that enable 
collaboration; putting plans into action with the 
aid of these processes and technologies; 
analyzing and drawing inferences from the 
results; and deciding on next steps. Although 
data is being generated at every stage of the 
supply chain process, not enough is being done 
to encourage firms to use that information to 
their benefit (Taheri-Garavand et al., 2020).  
 
1.2.An Analysis of the Currently Acquired 
Level of Knowledge 

The suggested solution of the study, the 
method used to handle the process, the 
incorporation of smart contracts in the system 
design, the blockchain architecture, and the 
sharing of data are all delineated in their sections 
of the visual. 

2.Research Methodology 
2.1.Hypothetical Internet of Things and 
MLSetup: 

Blockchain-based applications can benefit 
from AI's machine learning skills, which can 
make them more efficient and user-friendly. 
Security measures based on artificial 
intelligence (AI) enable system-wide and 
periodic enhancements, which in turn assist in 
the creation of a more secure system for sharing 
information. A food tracking system that uses 
blockchain technology and artificial intelligence 
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is currently in development. Product 
identification in the supply chain and weather 
monitoring are just two examples of the many 
uses for the data collected by Internet of Things-
based smart devices. After data is gathered from 
different sources, modern analysis tools are used 
to sort through it. Figure 2 displays the outcome 
of real-time data collection using a variety of 

instruments, such as thermometers and 
hygrometers. Here, the blockchain technology 
essential to the operation of smart applications is 
put in contact with the data analysis, real-time 
analysis, and forecast capabilities of machine 
learning. 
 

 

 
Figure 2. Workflows that are broken down into discrete steps and run on IBM's cloud, powered by 

Watson, the company's AI engine (Source: Kumar S.V. et al., 2020) 
 
2.2.Alternative Design for a Blockchain-
Based Food-Tracking Network: 

Hybrid blockchain implementations can take 
into account multiple technologies, including 
artificial intelligence (AI), cloud computing, and 
others. Data stored in the cloud or on a 
blockchain may be modified using the combined 
AI system. Mechanically obtained goods if 
you're trying to keep track of a lot of data in the 
cloud or a bunch of unrelated pieces of 
information, identifiers are your best best. 
Figure 3 depicts how the implementation of a 
data process in the blockchain could lead to 
greater system flexibility. Information used in 
smart contracts has a limited useful existence, 
such as customer transactions and data collected 
via the internet. To understand the complete 

extent of the blockchain, the mechanics of the 
food delivery network necessitate that we 
identify the precise starting and finishing 
locations of the nodes. There are some key 
differences between cryptocurrency and 
blockchains in regard to data storage. The 
application of a mixed blockchain could take 
into account AI, cloud computing, and other 
technologies. Data stored in the cloud or on a 
blockchain may be updated using the combined 
AI system. Products that are obtained 
mechanical identifiers are a fantastic tool for 
structuring cloud data and other tiny pieces of 
information. Figure 3 depicts how a data 
procedure in the blockchain could improve the 
system's flexibility. Information used in smart 
contracts, such as customer transactions and data 
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collected from internet tracking services, has a 
limited shelf life. Due to the mechanics of the 
food delivery network, it is necessary to identify 
the precise starting and finishing locations of the 
nodes before they can determine the complete 
extent of the blockchain. There are some key 
differences to keep in mind between currency 
and blockchains in regard to information 
storage. The application of a mixed blockchain 
could take into account AI, cloud computing, 
and other technologies. Data stored in the cloud 
or on a blockchain may be modified using the 
combined AI system. Mechanically obtained 
goods if you're trying to keep track of a lot of 
data in the cloud or a bunch of unrelated pieces 

of information, identifiers are your best best. 
Figure 3 depicts how the implementation of a 
data process in the blockchain could lead to 
greater system flexibility. Information used in 
smart contracts has a limited useful existence, 
such as customer transactions and data collected 
via the internet. Due to the mechanics of the 
food delivery network, it is necessary to identify 
the precise starting and finishing locations of the 
nodes before they can determine the complete 
extent of the blockchain. There are some key 
differences to keep in mind between monetary 
systems and blockchains in regard to data 
storage. 

 
Figure 3. System for monitoring food supplies using blockchain technology (Source: Kumar S.V. et 

al., 2020) 

2.3.Models for assessing food quality: 
The PFSC can be set up because the 

Blockchain-ML system takes into account 
environmental factors, user activities, and the 
logistics of getting from one place to another. 
The blockchain machine learning system 

receives data from outdoors monitors and cleans 
it up so it can be used in the accreditation 
assessment of food. The impacts of climate 
change over a long time were visualized by 
augmenting temperature and humidity readings 
with the appropriate numbers. It is impossible to 
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catch climatic fluctuations by tracking 
temperature and humidity in isolation. To ensure 
that the food they consume is still edible, one of 
these devices' primary functions is to detect its 
freshness.   

 
2.4.Construction of Reasoning Systems: 

Time- and temperature-sensitive methods 
have been widely used in the culinary business, 

benefiting both workers and customers. In any 
event, this method does not change the 
fundamental reasons for food spoilage. They 
used an inference-based method to determine 
when food would begin to deteriorate and decay, 
allowing for much more precise control over its 
quality.  

Equation 1: 

𝑀!" =
𝐴#

𝐺[𝑆(𝐻𝑢𝑟𝑛𝑖𝑑𝑐) − 𝜆] ,𝑊ℎ𝑒𝑟𝑒	𝜆 = 𝐼𝑛(
∑ 𝑇𝑖𝑚𝑒$𝑎[𝑆(𝐻𝑢𝑟𝑛𝑖𝑑𝑗)%
&'( − )!

*.,#-.$
]

∑ 𝑇𝑖𝑚𝑒$𝑎%
&'(

 

 (1) 

Table 2. Commonly used signs for evaluating food quality 
 Symbolizations  Sense 

Ae. Find the released energy. 
S. Very perishable if wet 
G. The atmosphere at the gas's boundary 

Humidc Vapour pressure fraction in air 
 
2.5.Smart Contract in the Proposed Food 
Traceability Blockchain Platform: 

Smart contracts are legally binding computer 
codes that can be exchanged on a network. Deals 
between the parties are written by the smart 
contract's programmer. The tokenized assets 
signifying the rights of the contactable parties 
are distributed by the smart contract to guarantee 
the system's proper functioning. The Ethereum 
Virtual Machine (EVM) is responsible for 
running smart contract code written in EVM, a 
stack-based low-level binary language. In 
Ethereum's network, data is encrypted into its 
digital form. The smart contract is capable of 
running code written in more advanced 
languages, such as Solidity and EVM-generated 
code. The Ethereum network runs on a cloud-
based computer that can perform complex 
operations using any protocol. Ethereum is 
considered Turing-complete because of the 
ever-growing intricacy of computer science. 
Since apps can be written in a variety of 
languages, the Ethereum Virtual Machine 
facilitates the creation of numerous contracts. As 
smart contracts on Ethereum can accommodate 

different types of operation logic, the blockchain 
has the potential to evolve into a more flexible 
and comprehensive development tool. 
2.6.Modelling Predictions 

Most cutting-edge labs presently hold 
artificial intelligence (AI) in the shape of a 
neural network as the apex of scientific 
accomplishment. Prediction and data 
categorization are two of the most frequent uses 
for this subfield of deep learning. To get around 
the restrictions of linear regression analysis, 
artificial neural networks can be used instead of 
traditional statistical methods. The most 
common kinds of artificial neural networks are 
back-propagation neural networks (BNNs), 
convolutional neural networks (CNNs), and 
recurrent neural networks (RNNs) (BPNs). 
Convolutional neural networks (CNNs) are 
more effective at recognising images than their 
recurrent neural network (RNN) counterparts, 
but RNNs shine at voice analysis. The 
theoretical foundation of this research is the 
Bayesian Positive Neural Network (BPN). 
Many studies have demonstrated the reliability 
of BPN prognostic evaluation. Similar to other 
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forms of deep learning, a BPN has three distinct 
layers: an input layer, a hidden layer, and an 
output layer. The nonlinear function is learned at 
the input layer, and then BPN utilizes the hidden 
layers to generalize the function to the input 
layer's independent variables. 
 
2.7. Smart Contracts' Advantages Freedom 
and cost-cutting potential 

By removing the need for an intermediary, 
such as a labourer or notary, public, smart 
contracts make it impossible for a party to be 
taken advantage of. By cutting out the 
intermediary, smart contracts can save money as 
well. 
Replacement 

Previous copies of all paper saved on the 
blockchain can be easily recovered from backup 
if some or all data on the blockchain is lost. 

 
Figure 4. Methods of implementing the BMLFTS into perishable food supply operations   
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2.8.Smart Contracts' Disadvantages 
Impervious to normal means of alteration 

The procedures of a smart contract are 
infamously hard to upgrade, and fixing bugs in 
the code may be time-consuming and costly. 
The potential for gaps 

Assuming both sides to a contract are acting 
in good faith and not seeking any unfair benefit, 
the agreement should be carried out as intended. 
However, it may be challenging to confirm that 
all parties are adhering to the conditions of the 
deal if smart contracts are being used. 
 
2.9.Experimental Results 

The proposed BMLFTS were carried out in 
four stages, as shown in Figure 4. The cost of 
manufacturing delicate goods can be reduced 
and their quality can be predicted with the help 
of machine learning techniques. The 
manufacturing process is also included in the 
environmental monitoring system's purview. 
The system employs a blockchain-machine 
learning hybrid to track and locate products as 
they move along the supply chain. The core of 
this system is the lightweight blockchain 
technology. The effects of the perilous food 
supply chain can be monitored with the help of 
a blockchain-based machine-learning food 
monitoring system. Smart Contract Modeling of 
the Case Study: 

The suggested method employs three 
independent smart contracts to trace the origin 
of a commodity. The Product Registration 
Contract (PRC), the Bulk Added Contract 
(BAC), and the Transaction Update Contract 
(TUC) are the three primary kinds of smart 
contracts currently in use (TUC). They typically 
keep a tally of which properties are covered by 
the BAC contract in the PRC agreement and 
which properties are covered by the CGT 
agreement. The purpose of this is to ensure that 
all three proposals are treated equally. A 
straightforward name search will return the 
primary documents and any additional 
information that may be needed. The operation 
will be carried out automatically. As a result of 
BAC's consent, specifics such as product type 
and storage locations will be included in the 
PRC contract. The conditions of the product's 

transition are modified upon assignment from 
the BAC contract to the TUC contract. In other 
words, the group's paperwork will include 
details about how the goods were transported. 
When customers have access to this information, 
they can quickly and easily monitor the delivery 
of their purchases. The following are detailed 
explanations of the various clauses included in 
the contract. 

The "update" function for the product group 
in TUC was developed to make it easier to 
modify product-related transactions. 
Information about the timing and method of a 
product's transportation and delivery to a client 
is updated dynamically as new data is gathered. 
The information can be revised to reflect 
developments. Creating the product ticket and 
including the product transaction data begins 
with constructing the transaction from the seller. 
It has its special identifier and serial number 
because it is an officially registered device. Let's 
pretend the system didn't log that information 
about the previous transaction. After the original 
communication has been made and the real 
details have been recorded, the second step can 
begin. This technique allows the current 
transaction number to be saved forever. This 
contract specifies whether or not the products 
were correctly packaged, whether or not 
blockchain events have occurred, and how 
recently legitimate transactions were hashed. If 
this technique is implemented, all deals recorded 
in the blockchain will be reliable, and the 
tracking of products will proceed without a 
glitch. 

The addBatch () data storage function was 
made available to the end user by the BAC 
contract. It is recommended that you hire the 
organisation for each product based on batch 
information, which includes the batch number 
and fundamental product details. Table 5 
displays the sales data for BAC products. By 
enhancing the TUC contract's ability to facilitate 
product transactions, the product locations at 
which product units are traded can be better 
understood. 

The "update" strategy for the product family 
is one of the methods detailed in the TUC 
contract. This process can be used to modify 
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purchase-related data. As the data is processed 
and displayed, it is immediately changed to 
reflect any new developments in the distribution 
and shipping of the product to consumers. 
Before the product acknowledgement can be 
made and the appropriate product transaction 
information added, the transaction with the 
shipper must be constructed. Here we see an 
example of a Product Number and a 
Manufacturing Batch Number. For instance, the 
database might not have been brought up to 
speed with the new information because of this 

move. A second action occurs when the shipper 
starts the transaction, creating a new set of files. 
The gathered financial information will be used 
as the procedure progresses. For example, the 
TUC contract uses the most recent blockchain 
information on correctly packed goods and 
transaction codes. By eliminating the potential 
for a break in the product's chain of possession, 
this method ensures the legitimacy of all future 
blockchain transactions 

 

 
Table 3. Products listed in an example Product Inventory Contract (PRC) 

Number Item Number Brand 
Trademark of the 

Item 

Primary Source Timestamp 

1 210846876 eggplant - 1451054155 
2 276547645 carrot - 1451054187 
3 7039501454431 cucumber 210845876 1451054543 
4 294224432 apple - 1510542872 

 
The BAC contract was initially developed 

by the product's purchaser to facilitate the 
linking of the product with the "addBatch ()" 
technique, which is responsible for archiving 
batch information. A batch is a collection of 
basic information and the batch number used to 

produce a single production of product. A 
sample BAC product purchase is shown in Table 
3. If there are points in the supply chain where 
product units are altered, the union contract is 
deemed to have been "updated" at those points. 

 

Table 4. The following is an illustration of a contract clause for including several things at least once 
Number Serial Number of a 

Shipment 
Components of the Bulk-

Coded Basic Materials 
Timestamp 

1 202018239767 101846056(202017393246) 1673733353 
2 202018247675 101846643(202017314325) 1673833853 
3 202018249750 101846432(202017417645) 1673933421 
4 202018259775 101846932(202017119764) 1673033235 

 
This particular occurrence has a product ID 

and a manufacturing batch number. Let's assume 
that this information was not part of the previous 
conversation because it's convenient for our 
purposes. Then, the vendor will start the 
transaction by putting the conditions on paper. 
In this final phase, the information gained from 
the deal will be saved. In Table 4, they have 
provided an example TUC contract with an 

outline of the deal. This collection includes the 
most up-to-date information on correctly packed 
products saved in the blockchain as well as hash 
records of deals that have already been 
authorized. This technique not only keeps the 
process of product monitoring uninterrupted but 
also guarantees the legitimacy and security of 
any new transactions added to the blockchain. 
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Table 5. Purchasing Goods Via an Enhanced Trade Arrangement 
Number TrHash Transfer Getting Timestamp 

1 0x27147...9g6786e 0x2b0...d90c 0gyjf...09jhi756 1674796469 
2 0x1bef5...05754ft 0xeef...19b1 0x8hu...133222 1674909755 
3 0x4d697...fho875 0x3cc...0166 0x567...d75523 1674796165 
4 0xedgb0c...5y6547 0xdb8...d755 0xju7...ef74321 1674737646 

 
3.Results and discussions 
3.1.Investigating the Effectiveness of Product 
Traceability Technologies 

To examine how well the BMLFTS model 
performed, they used a publicly available 
dataset. Time spent in the manufacturing 
process, shareholder evaluation, and delivery 
are all factored into the schedule. This proves 
that the blockchain's base technology can be 
used in PFSC to ensure the safety and reliability 

of produced products. The length of time it takes 
for products to make their way through the 
production chain is shown in Figure 6. As it 
stands, this information provides no insight into 
the worth or standing of stockholders. To arrive 
at the measurement weight, it is necessary to 
consider the total amount of travel time, the total 
number of products, and the outcomes of the 
stakeholder analysis. 

 
Figure 5. Examining the Efficiency of Networks Source: Jannati, Naser; Hojjatoleslamy, 2020) 

A grid displaying the values and 
development rates of various components 
(Figure 6). Theoretically, if the input price were 
to rise, the updater number would not change 

because the fundamental technique would not be 
modified. Adjustments to the new structure were 
necessitated due to the price tag associated with 
using this technique. 

 

 
Figure 6. Clever contract running expenses (Source: Torshizi, Mohammad Vahedi, 2020) 

 

0

200,000

400,000

1 2 3 4 5

Number of Materials 

Register AddBatch updateTr



Nancharaiah and all /CarpathianJournalof Food Scienceand Technology, 2023, Special Issue, 1-17 
 

 13 

Figure 7 illustrates the instantaneous effect a 
query has on the database. Each second, the 
system processes between 110 and 905 queries. 
A temporal range of seven seconds to forty-
seven seconds of data is given. If they look at the 
curve, they can see that the process scales 

linearly with the number of items. The region 
between 710 and 905 is the most desirable. 
Blame should be placed squarely at the feet of 
the blockchain's inherent flaws, most notably its 
prohibitively high entrance hurdle for new users 
and its relatively low transaction rate per block. 

 

 
Figure 7. Data Transferred and Time Spent Transferring It (Source: Fidan, Hafize; Petkova, 2020) 

 
Figure 8. Connecting chain information to reaction time  

3.2.Value and contrast: 
Existing practices are compared to the 

suggested method for monitoring products. 
Figure 5 shows the outcomes of the similarity 
analysis. We'll get down to brass tacks on the 
probe's inner workings here. Traceability 
initiatives are considered essential to the overall 
traceability system because of their performance 
in comparison to other traceability systems. 
Decentralization, The suggested method makes 

use of blockchain technology in the food supply 
chain's monitoring system to reveal the 
confidential data modifications produced by 
investments. The public's trustworthiness and 
the accessibility of data stored in the blockchain 
are both safeguarded by giving consumers an 
equal opportunity to participate. Unlike in 
traditional centralized systems, the consumer in 
the partially decentralized system is known even 
though they are an offline chain participant who 
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does not have access to the counterpart of the 
supply chain record. These elements contributed 
to the achievement of reaching a small fraction 

of the population separated by ethnicity 
(Abdolhosseinzadeh, Elmira, 2018) 

 
Table 6. Contrasting Several Methods 

No. 1 2 3 4 Technology 
under 

Consideration 
Tracking and 

tracing 
Alright Alright Alright Alright Alright 

The Level of 
Devolution 

Strong Weak Strong Strong Strong 

Extensibility No No Alright No Alright 
 
Every time a user on the web or a participant 

in a blockchain interact with one another, the 
transaction records the action (see Figure 9). 
Some parameters, such as the time frame, data 
structure, and participants, are specified in the 
record file. Time stamps on communications 
allow one to determine the precise moment at 
which an event occurred. The details of each 
user's transactions and information about the 
user types that participated in those trades are 
both viewable. Figure 10 provides a visual 
representation of how the total number of people 
affects reaction times. One hundred 
milliseconds is how long the instruction will 
last. To spark a reaction, a larger number of 
people are needed. For your ease, they have 

separated everything into three distinct but 
completely made-up categories.  

The system indeed improves with increased 
participation, and it is reasonable to presume 
that both groups are similarly time-constrained. 
Figure 10 displays some of the tracking system's 
gathered data. The best times for operation and 
cycle times of the suggested system were 
calculated by analyzing tracking data and 
several associated identifiers. This technique 
relies on keeping track of both the number of 
loop cycles and the total time spent in a single 
state. Time spent working and the frequency 
with which the process must be repeated are two 
indicators of the ID-based tracking system's 
efficacy (Tokhiriyon, Boisjoni, 2020). 

Figure 9. Typical reaction time across user types 
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Figure 10. Positive Results from Traceability Systems 

3.3.Issues with BMLFTS as a Food Journal: 
Two major hurdles must be cleared with this 

method before the provenance of food can be 
determined with absolute surety. For starter, the 
method employed is modified for each unique 
group of circumstances. As a result of 
blockchain's immutability properties, 
information cannot be altered or destroyed. 
Included in this is the capacity to maintain data 
in its original form, which is especially helpful 
when considering the chance that supply chain 
workers will provide phoney information or 
incorrect data when following the trail of food. 
Keeping a watch on the monitoring system is 
essential to maximizing the BMLFTC's 
usefulness. The widespread adoption of 
blockchain technology depends on a trustworthy 
and accessible data collection procedure. To add 
to that, the suggested strategy has the confidence 
of everyone in the supply chain. All nodes in the 
delivery network must stay in touch with the 
product tracking system at all times so that a full 
image can be painted. Understanding who has 
the most sway in the network is crucial for the 
success of the plan. Due to the delay in approval, 
there is a potential threat to supply chain data. 
4.Conclusions 

Food monitoring is a vital part of the PFSC 
process because it shows the items complete 
history from production to consumption. 

Equally important are the steps taken by 
customers and supply chain associates to arrive 
at this best option. These days, many people 
prefer to shop for grocery on internet rather than 
at malls or farmer's markets. The explosion of 
the online shopping market is largely 
responsible for this pattern. The buyer has no 
means of knowing if an object is new due to the 
absence of information. The food business is 
considered highly sensitive and extremely 
essential due to food loss and unpredictability in 
food transportation. All more reason to 
implement a food monitoring system that can 
gather and retain data from production to retail. 
All of these issues can be addressed by 
implementing the Blockchain-ML algorithm for 
flawed food quality evaluation using the food 
monitoring system's supply network, as 
described in this paper. Transferring finished 
files to the cloud for long-term storage and 
acquiring the blockchain system's time stamp 
and distinguishing identifier enhances the user 
experience. Supply chains are analyzed in terms 
of their components and the time it takes to 
finish a specific portion of the journey to 
maximize the number of shipments. If shoppers 
have access to this information, they can 
monitor the freshness of their groceries, 
determine how long their purchases will keep, 
and evaluate the quality of their purchases. 
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Because of the way food monitoring currently 
stands, the proposed technique can only be used 
for so much in the supply chain. The proposed 
system should not be restricted to food 
monitoring alone; rather, it should integrate risk 
management and e-commerce transaction 
analysis to spark new avenues of investigation. 
Improve the dependability and security of a 
supply chain by coordinating the exchange of 
risk, material, and value information. 
 
5.Future scope  

Manufacturers and distributors of delicate 
products often form a "team MD" to facilitate 
the safe and efficient shipment of their wares. In 
contrast to a team MD, where responsibility for 
product quality and safety is shared among all 
members of the delivery chain, the manufacturer 
retains complete control over the lifecycle of 
their product. The onus is entirely with the 
manufacturer to ensure compliance with all 
applicable rules and standards. To devise 
purchasing strategies with the manufacturer, 
team, MD retailers must conduct sales research 
and forecasts for possibly vulnerable products. 
Talks like these will put business owners in a 
difficult position. On the one hand, they should 
hoard as much cash as they can to ensure that 
they can continue to enjoy their present level of 
living. However, they shouldn't go overboard to 
prevent food waste caused by overcooking. 
Consumables that have a short expiration life are 
frequently thrown away by shops. Products are 
frequently distributed well past the point at 
which they should have been discarded. And 
shops can only examine the monthly average 
revenue amounts when making the sale. Finally, 
there is a problem with gauging what consumers 
will want. Therefore, retailers need to make 
precise sales projections for fragile products, 
formulate purchasing plans, and communicate 
these details to the manufacturers on the team 
MD so that they may gain a deeper appreciation 
of customer demand. 
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