
Figure 4: Flowchart of the crypto-database system. 

A traceability tool was created to track back the affected chain when a contaminant is detected in the chain. The 
input data was collected from the database of interface and extracted for tracing. The data was stored in 
JavaScript Object Notation (JSON) format in the database. 

3. Result and discussion
3.1 Protocol validation

The developed tool was applied to two case studies. The first case study is to generate a superstructure supply 
chain for tuna supply chain and determine contaminant tracing in single chain. The data used for validating was 
collected from Kresna et al (2017). This tuna supply chain involved processor, multiple distributors, and multiple 
retail seller, with a total six individuals. There are six blocks were created in the chain and each block has their 
own unique hash number, previous hash number and transaction data which showed in Figure 5. 

Figure 5: Validation blockchain transactions. 
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The hash of each block is their unique identity. The following block must have exact same previous hash number 
with the hash of previous block to ensure the immutability of chain. The main advantage is to fortify the 
blockchain and ensure the credibility and reliability of the supply chain. Consumers no need to question about 
the accuracy of data and transparency during data operation. No modification of data is allowed after the block 
is mined into chain. The peer-to-peer network allowed each individual in the chain links to each other’s for data 
sharing without centralized system. Each individual abled to key in the transaction data in the traceability system 
after registered in the peer-to-peer network. The new individual, node will be connected to the existing node for 
data sharing among each other.  

3.2 Contamination tracking system validation 

The second case study is to generate superstructure chain and determine the contaminant tracing in multiple 
chain. The data of the shrimp supply chain was collected from Pathumnakul et al (2019). In Figure 6 showed 
the multiple supply chain which able to be distributed into six single chains. The multiple branches of supply 
chain involve many individuals which increase the possibility of contaminants happened and increase the 
difficulty of tracing the affected chain. The processing method used by each individual is clearly listed as 
processing in the easier part prone to contamination if lack of standard operation or basic food hygiene. By 
using the designed traceability tools, the affected chain will be easily trace out which showed in Figure 7. Based 
on Figure 7, the chain which affected by the defect individuals” GP Shrimp Food” were listed out, which were 
“Shrimp Farm S/B”, “JT Logistics”, “Kokubu Food Logistics”, “Qiant Tampoi” and “Mydin Tampoi”. The main 
benefit of is decrease the cost of recalling since only affected chain product will be recalled instead of recalling 
all the products from beginning until the end. Instead of recalling both product shrimp paste and frozen shrimp, 
only the affected products which was shrimp paste was recalled. 

Figure 6: Superstructure of the shrimp supply chain. 
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Figure 7: Results of the affected chain from the seafood traceability system. 

4. Conclusion
In this study, a seafood supply chain traceability system was developed. A seafood traceability system provides 
an interface for individuals in the seafood supply chain for inputting data. These data include product species, 
handling method, storage temperature, category of individual, location, and product in each stage. Consumers 
able understand the process of manufacturing products through the same interface but using different login 
methods. This seafood traceability system can cope with complex chains in a supply chain whereby the complex 
chain increases the chance of contamination and difficulty in tracking and tracing back the affected chain. This 
traceability tool plays a major role in tracking the affected chains of single and multiple chains. The contaminated 
product in the affected chain can be recalled or further investigated. Food safety issues can be resolved and 
reduced. The recalling cost will be decreased and minimize the waste of labour and raw materials. This system 
can be further improved by considering the food hazards and critical points along the seafood supply chain in 
the future study and validate with the actual seafood supply chain in the future study. 
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