Available online at
http://agrospheresmagazine.vitalbiotech.org/

ISSN (E): 2582 - 7022
Agrospheres:e- Newsletter, (2025) 6(12), 106-108

™ Article ID: 861

sy Agrospheres

e-Newsletter

Blockchain Technology in Food Processing Industries:
Enhancing Transparency, Traceability and Trust

Sourabh Ajit Chougala’,
Ramappa® and

Vishwaradhya M Biradar ?

Ph.D. Scholar (Agril.Engg.)
Department of Processing and
Food Engineering, College of
Agricultural Engineering,
University of Agricultural
Sciences, Raichur-584101
’Ph.D. Scholar (Agril.Engg.)
Department of Processing and
Food Engineering, College of
Technology and Engineering,
MPUAT ,Udaipur, Rajastan-
313001
3Ph.D. Scholar (Agril.Engg.)
Department of Processing and
Food Engineering, College of
Agricultural Engineering,
University of Agricultural
Sciences, Raichur-584101

Open Access

*Corresponding Author
Sourabh Ajit Chougala*

Article History
Received: 15.12.2025
Revised: 20.12.2025
Accepted: 25.12.2025

INTRODUCTION
Blockchain technology, originally developed as the

backbone for cryptocurrencies like Bitcoin, has emerged as a
transformative tool in various industries, including food
processing. The technology offers a decentralized and
immutable ledger that records transactions in a transparent
and secure manner. In the context of food processing,
blockchain can revolutionize supply chain management,
ensuring greater transparency, traceability, and trust. This is
particularly important in addressing food safety concerns,
reducing fraud, and enhancing consumer confidence.

Principles of Blockchain Technology

Blockchain is a distributed ledger technology (DLT)
that records data across a network of computers (nodes).

Each block in the blockchain contains a list of transactions,

and these blocks are linked together in a chronological chain.

Key features of blockchain include:

1. Decentralization:  Unlike traditional centralized
databases, blockchain operates on a peer-to-peer
network, eliminating the need for a central authority.

2. Immutability: Once data is recorded on the blockchain,
it cannot be altered or deleted, ensuring the integrity of
the information.

3. Transparency: All participants in the blockchain
network have access to the same data, fostering
transparency.

4. Smart Contracts: These are self-executing contracts
with the terms of the agreement directly written into
code. They automatically enforce and verify the contract
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Applications of Blockchain in Food Processing
Blockchain technology can be applied in various
aspects of the food processing industry, offering
significant benefits:

+ Supply Chain Traceability: Blockchain
enables end-to-end traceability of food
products, from farm to fork. Each step in the
supply  chain, including  harvesting,
processing, packaging, and distribution, can
be recorded on the blockchain. This helps in
quickly  identifying the source of
contamination during food safety incidents,
reducing the risk of widespread recalls
(Kamath, 2018).

+ Food Safety and Quality Assurance: By
providing an immutable record of the entire
food production process, blockchain ensures
that food safety standards are consistently
met. It also allows for the verification of
certifications, such as organic or fair-trade
labels, ensuring that consumers receive
genuine products (Lin et al., 2019).

+ Fraud Prevention: Food fraud, including
mislabeling and adulteration, is a significant
issue in the food industry. Blockchain can
help prevent fraud by providing a transparent
and tamper-proof record of the product's
journey through the supply chain. For
example, blockchain can verify the
authenticity of high-value products like olive
oil, honey, and wine (Galvez et al., 2018).

+ Sustainability and Ethical Sourcing:
Blockchain can be used to track and verify
the sustainability and ethical practices of
food producers. Consumers can access
detailed information about the environmental
impact of their food, such as carbon
footprint, water usage, and labor practices,
promoting more informed purchasing
decisions (Feng et al., 2020).

+ Inventory and Waste Management:
Blockchain  can  optimize  inventory
management by providing real-time data on
stock levels and expiration dates. This helps
in reducing food waste by ensuring that
products are used or sold before they expire
(Zhang et al., 2020).
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Advantages of Blockchain in Food Processing
The adoption of blockchain technology in food
processing offers several advantages:

1.

Enhanced  Transparency: Blockchain
provides a transparent view of the entire
supply chain, allowing stakeholders to access
real-time information about the origin,
movement, and handling of food products.

Improved Traceability: With blockchain,

traceability becomes more efficient and
accurate, enabling quick responses to food
safety issues and reducing the impact of
recalls.

Increased Consumer Trust: By providing
verifiable information about the quality and
authenticity of food products, blockchain
helps build consumer trust and loyalty.

Cost Reduction: Automation of supply
chain processes through smart contracts can
reduce administrative costs and minimize
errors related to manual data entry.

Challenges and Limitations

Despite its potential, blockchain technology
faces several challenges in the food processing
industry:

*

Scalability:  The  current  blockchain
infrastructure may struggle with scalability
issues, particularly with the large volume of
transactions in the global food supply chain
(Casino et al., 2019).

Integration  with  Existing  Systems:
Integrating blockchain with legacy systems
and ensuring interoperability across different
platforms can be complex and costly.

Data Privacy: While blockchain offers
transparency, it also raises concerns about
data privacy, especially when sensitive
information is shared across the supply
chain.

High Implementation Costs: The initial
setup and maintenance of blockchain
technology can be expensive, posing a
barrier for small and medium-sized
enterprises (SMES) in the food industry.

Future Trends and Research Opportunities

As blockchain technology continues to

evolve, several trends and opportunities are
emerging in the food processing industry:
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1. Integration  with IoT:  Combining
blockchain with the Internet of Things (1oT)
can enhance real-time data collection and
monitoring throughout the food supply chain.
loT devices can automatically record data on
blockchain,  improving accuracy and
reducing human error (Ahram et al., 2017).

2. Adoption of Hybrid Blockchains: Hybrid
blockchains, which combine the benefits of
both public and private blockchains, are
being explored to address issues of
scalability, privacy, and control.

3. Smart Packaging: Blockchain can be
integrated with smart packaging technologies
to provide consumers with detailed
information about the product's history,
including origin, processing methods, and
expiration dates, simply by scanning a QR
code (Bumblauskas et al., 2020).

4. Blockchain for Circular Economy:
Blockchain can support circular economy
initiatives in the food industry by tracking
and verifying the recycling and reuse of food
packaging materials, promoting
sustainability (Baker et al., 2020).

CONCLUSION

Blockchain technology holds significant promise
for enhancing transparency, traceability, and trust
in the food processing industry. By providing an
immutable and decentralized record of food
production and supply chain activities,
blockchain can help address critical issues such
as food safety, fraud, and sustainability. While
there are challenges to overcome, particularly in
terms of scalability, integration, and cost,
ongoing research and technological
advancements are likely to drive wider adoption
of blockchain in the food industry. As consumers
increasingly  demand  transparency  and
accountability, blockchain could become a key
enabler of trust and innovation in food
processing.
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