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This research aims to design 5R character-based halal industry players (Ringkas, Rapi, Resik, Rawat, Rajin) or 
5S (Sort, Set in Order, Shine, Standardize, Sustain), as well as their debriefing for UNY and IIUM students in 
supporting the Halal industry related to Good Aquaculture Practices. This area has been selected, due to some 
factors. The first is the occurrence of several cases of aquaculture products that changed status from being 
permissible to become impermissible due to the external factors, for example, the fact that the water quality 
is bad and contaminated with harmful chemical substances. Water quality is the most important factor 
affecting fish health and performance in aquaculture production system. Secondly the fish nutrition and 
feeding are mixed with unclean and filthy ingredients. Thirdly, it is exposed to the risk of contamination from 
the equipment, which eventually affects halal integrity. Halal products cannot be prepared, processed, or 
manufactured using equipment that is contaminated with non-halal substances (unclean defined by Shariah). 
Contamination can be caused by equipment that is contaminated or used together with non-halal products. 
Therefore, equipment and machinery used in the halal aquaculture industry play a very important role to 
ensure halal integrity. This paper uses a library and literature review approach. It is expected that with the 
arrangement of 5R or 5S-based character strengthening design, the operators of Aquaculture Industry may 
preserve Halal Supply Chain. 
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1. INTRODUCTION 

Water management, equipment, and hazardous activities are some of the 
primary obstacles and problems that occur in the halal aquaculture 
business. These concerns will be addressed, and the article's goal is to 
provide the 5R character-based halal industry participants model, with a 
focus on those who design and operate the machinery used, because 
aquaculture equipment is necessary regardless of the type of fish 
produced. Good aquaculture practises are described as the creation and 
implementation of preventative measures to meet the demands of all 
culture methods, environmental conditions, and species. It is critical that 
aquaculture stakeholders engage in the development of the system since 
it will be used to regulate the process and reduce risk (Fornshell & 
Hinshaw, 2009). Aquaculture practises that are well-executed can also 
help in disease prevention (Sapkota et al., 2008). Players who understand 
the system are less likely to abuse chemotherapeutic medicines (Bagumire 
et al., 2009). The risk management system may use the Hazard Analysis 
Critical Control Point (HACCP) principles as a tool to ensure that infections 
and diseases are not transmitted in aquaculture operations. HACCP 
principles may be used in both freshwater and marine aquaculture 

systems to identify and manage hazards that occur throughout the 
production process (Serfling, 2015). 

Table 1: Aquaculture productivity in Malaysia 
Year Productivity (million) 
2012 0.634 
2011 0.527 
2010 0.581 
2009 0.472 
2008 0.354 
2007 0.269 
2006 0.212 

Source: FAO (2013) 
 
Food safety, security, and quality are major concerns all over the globe, 
and aquaculture is a key business that contributes to social and economic 
development. It is especially essential for Muslims, whose food must be 
halal (permissible under Islamic law) and Tayyib (kosher) (safe, hygiene, 
wholesome, clean, good). The world is expected to have more than 8 
billion people by 2025, with many cities in affluent countries likely to see 
population increase. The urban population is expected to exceed four 
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billion people by 2025, making it critical to guarantee that demand for 
food supply is satisfied. As seen in Figure 1, Indonesia’s output in 2014 
followed behind China and was slightly ahead of India. This is all the more 
surprising given that, in 2014, more than 80% of Indonesia's fisheries 
companies were still traditional home enterprises and fishermen using 
limited technology. Thus, with the proper transfer of knowledge and 
technology of optimal aquaculture techniques, Indonesia is well 
positioned to solidify its place as one of the world's top aquaculture 
nations. This provides equivalent growth potential for businesses that can 
assist in the modernisation of Indonesia's fisheries. Aside from that, 
income is expected to rise, leading to an increase in food consumption 
(Khan et al., 2011). Increased food production is unavoidable, but it is 
critical to employ safe and ecologically sustainable technologies in the 
process (Tacon et al., 2009). Aquaculture accounts for almost half of all fish 
consumption on the world. To guarantee a fair level of life, about 24 
million people rely on aquaculture's long-term viability (Mekouar, 2013). 
 

 
Figure 1: Top Asian Nations in 2014 Fisheries Production (‘000 Tons) 

Source: OECD-FAO Agricultural Outlook 

 
Figure 2: Indonesia's Fish Consumption per capita (kg/year) Source: 

OECD-FAO Agricultural Outlook 

The fact that essential commodities such as fish and shrimp continue to 
enjoy high local and international demand is the major development 
engine for Indonesia's fisheries. The biggest internal issue is that the 
archipelago nation of over 250 million people consumes a lot of seafood. 
In 2014, per capita fish intake was projected to be 33.76 kilogramme per 
year. 
 

 
Figure 3: Malaysian Fisheries and Aquaculture Performance. Source: 

FAO (2009) 

2. ESSENTIAL EQUIPMENT 

In the halal business, equipment is quite important. When it comes to 

machinery, the designers must be well prepared in order to produce the 
most efficient and effective equipment. The 5R characters-based industry 
participants are crucial in evaluating the quality and safety of the goods, 
particularly in the secondary sector of processing, as well as in the final 
products and tertiary sector. 

Some examples of linked required equipment that must be well-made and 
regulated are: 

2.1 Pumps 

This equipment is critical, especially if the fishery is using the traditional 
method of placing fish tanks or net enclosures inside a body of water. 
During hot weather, evaporation and splashing cause the water level to 
drop. Pumps replenish the tiny ponds or lakes used for fish farming with 
fresh water from a bigger nearby freshwater source to guarantee the fish 
have an appropriate supply of fresh water. The farmer removes the water 
from the pond at the conclusion of the growing season. The farmer drains 
the water from the pond at the conclusion of a growth cycle, or at the end 
of the growing season in locations where the pond freezes. He also makes 
use of the pumps for this. In certain places, particularly when the fish farm 
may be maintained all year, the pumps transport spent water to a recycling 
pool where sophisticated procedures remove pollutants. The pump then 
returns the clean water to the fish tank, where it will be used with a fresh 
hatch of fish. 

Pond pumps are classified into two types: centrifugal and turbine. 
Centrifugal pumps installed horizontally along the edge of a fishpond or 
lake. Vertical installation of turbine pumps. Both methods are effective in 
moving water. 

2.2 Aeration Devices 

Even with pumps circulating water into and out of the fish-growing water 
source, aeration devices may be required to provide the fish with an 
appropriate amount of oxygen. Aeration devices also allow you to keep 
more fish in less area. Recirculation aquaculture systems, or RAS, are 
allowing fish producers to raise fish within tanks located in buildings. 
Aeration devices also make it easier to recycle water once pollutants have 
been removed. 

 
Figure 4: For cultural species, the use of aerators and regular water-

quality monitoring are critical measures for maintaining a high level of 
quality in their environment. (Source: Schwarz et al., 2010) 

  
2.3 Seine Reels 

Seine reels are used to catch fish from the water when it is time to harvest 
them. The seine sinks to the pond or lake's bottom. The reel begins to 
gather in the outer borders of the seine with the help of a tractor on shore 
with a power take off. As it moves, the seine collects fish in its net. The reel 
drags the fish inside the net to shore, where they are transferred to sorting 
or grading equipment by special hoists. The aerators must run at full speed 
during the collecting process to supply oxygen to the fish when they are in 
close proximity to one another. 

2.4 Material Handling and Grading Equipment 

When you catch the fish, you must grade them based on their size. Belts 
quickly transport fish from the net to the holding tank. Grading equipment 
may classify them into up to three distinct grades during the transfer. At 
this stage, you can also count the fish using counting tools. Once the fish 
have been sorted, they are loaded onto transfer tank trucks equipped with 
specific aerators. Tank trucks transport the fish to market. 
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3. HALAL AQUACULTURE INDUSTRY SUSTAINABILITY 

According to the Cambridge English Dictionary, the term “sustainable” has 
two meanings. Long-term indicates “able to continue throughout time,” 
but in terms of the environment, it means “creating little or no damage to 
the environment and therefore able to continue for a long time.” The term 
“sustainable” in the context of aquaculture technology may be interpreted 
differently by different agencies or aquaculture producers. 

The Food and Agriculture Organization of the United Nations (FAO) 
defines "sustainability" in respect to agricultural, forestry, and fisheries 
standards as follows: "Sustainable development is the management and 
protection of the natural resource base, as well as the orientation of 
technical and institutional change to assure the accomplishment and 
sustained fulfilment of human needs for current and future generations." 
Such sustainable development (in agriculture, forestry, and fisheries) 
conserves land, water, plant and animal genetic resources, is ecologically 
friendly, technically feasible, commercially successful, and socially 
acceptable" (Fezzardi et al., 2013). 

The FAO also emphasized six requirements for building a sustainable 
aquaculture. To begin, farmers should generate a reasonable profit from 
their produce. Second, expenditures and income must be shared in an 
equitable manner. Third, a viable aquaculture must be capable of creating 
jobs. It must also be capable of feeding the entire globe. In terms of the 
environment, natural resources must be appropriately safeguarded for the 
use of future generations. Finally, aquaculture production must be 
handled methodically, with the participation of well-organized 
government and industry. The goal of building a sustainable aquaculture 
is to build wealthier and healthy communities, as well as to provide more 
work possibilities for the disadvantaged in order to improve their living 
circumstances and to empower farmers and women (Organization, 2018). 

According to the World Bank, an aquaculture system is only deemed 
sustainable if it contains the following three elements: environmental 
sustainability, economic sustainability, and social and community 
sustainability (Food and Agriculture Organization of the United Nations, 
2014). The term “environmental sustainability” refers to an aquaculture 
system that does not destroy biodiversity or create significant 
environmental damage. The following phase is economic development, 
which focuses on developing a sustainable business opportunity with 
long-term possibilities through aquaculture. Finally, aquaculture must 
fulfil its social responsibility by contributing to the expansion of 
community well-being in order to ensure social and communal 
sustainability. 

 
Figure 5: The Three Spheres of Sustainability (Source: T (2018) 

They see sustainability differently from the Worldfish Center, focusing on 
creating sustainable aquaculture production growth in non-developing 
nations where aquaculture is still in its early stages and there is a strong 
reliance on fish for sustenance. As an international non-profit research 
organisation, their objective is to guarantee that impoverished farmer 
communities benefit from nutritional and economic stability, or to 
eliminate poverty and hunger. In order to attain this goal, the Worldfish 
Centre is now doing research in the domains of fish breeds and genetics, 
fish health, nutrition, and feeds, as well as aquaculture systems 
(Organization, 2017). 

Sustainability is defined as the management of natural resources, 
economic stability, and the expansion of social well-being. Shariah 
enforcement, on the other hand, is primarily concerned with food safety 
measures and guidelines, such as methods to prevent contamination and 

maintaining a good code of conduct in aquaculture practises in order to 
produce halal, wholesome, and hygienic fish animals for human use. 

4. THE IMPORTANCE OF THE HALAL SUPPLY CHAIN IN 

PROTECTING CONSUMER RIGHTS  

In terms of protecting customers' rights, the halal supply chain appears to 
be promising. According to a study conducted by some researcher on the 
relationship between each component of halal food supply chain 
knowledge and purchase intention, knowledge about halal slaughtering, 
handling and storage, and packaging is the best indicator of consumers' 
purchase intention for halal food for slaughtered animals. Concerning 
aquaculture techniques that do not entail slaughtering, customers are 
nevertheless encouraged to know the status of the goods they get in order 
to guarantee that their rights in terms of the safety and wholesomeness of 
their consumption are protected. 

 

Figure 6: Conventional supply chain framework Source: Cooper, 
Lambert, and Pagh (1997) 

Table 2: Differences between conventional and halal supply chains 
Elements Conventional Supply 

Chain 
Halal Supply Chain 

Definition Involves the 
coordination of 
production, inventory, 
location, and 
transportation between 
the participants in the 
supply chain, with the 
aim to achieve the best 
responsiveness and 
efficiency in the market 
presented 

Covers everything from 
the preparation and 
enforcement of halal 
ingredients to be 
manufactured and 
delivering the final 
product to the customer, 
according to Shari’ah 
law. 

Objective Minimize cost, 
maximize profit 

Preserves the integrity of 
halal food and to ensure 
the food is halal and 
toyyib. 

Cross-
contamination 
occurrence 

Possibilities of cross-
contamination exists 

Avoids direct contact 
with haram goods, 
manages the risk of 
cross-contamination 
between halal and haram 
goods, ensures supply 
chain management is in 
line with Muslim 
consumers’ perception 
(Tieman, 2011) 

Segregation 
needs 

Mixing of halal and non-
halal cargo 

Segregation of halal 
products from non-halal 
products; requires 
dedicated halal facilities 

Adapted from: Mohd Bahrudin et al. (2011) 
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5. AS A SOLUTION, 5R BASED-CHARACTERISTICS OF OPERATORS 

The success of effective aquaculture practises is also heavily dependant on 
the practises of aquaculture farmers (Gawde et al., 2006). All related 
actions must be thoroughly regulated, monitored, and assessed to ensure 
that the best technical experience is acquired. 

Unsustainable aquaculture practises would almost definitely result in 
environmental degradation, disrupting the natural equilibrium of 
ecosystems. The implications are even more severe in regions near 
aquaculture systems (Witus & Leong, 2016). As a result, it is critical to 
consider both the environmental repercussions and the solutions that can 
assist avoid terrible things from happening. Such ethical aquaculture 
practises must be implemented to ensure long-term production 
sustainability (Lotze et al., 2006). Good aquaculture methods for 
recirculating aquaculture system (RAS) design also allowed for optimal 
size of support-system components in order to ensure suitable water-
quality parameters for the species under production. 

Table 3: Optimum values for major water-quality parameters. 

Parameter Optimum Concentration Frequency of 
Monitoring 

Dissolved 
oxygen 

> 4.0 mg/l Twice daily in ponds, 
more frequently in RAS 

pH 6.5-8.5 Twice weekly in ponds, 
several times daily in 
RAS 

Alkalinity Minimum of 50 mg/l, 
100-400 mg/l preferred 

Several times a year in 
ponds, 2-3 times per 
week in RAS 

Hardness Same as alkalinity Same as alkalinity 

Ammonia 
(NH3) 

< 0.15 mg/l Twice weekly in ponds, 
once daily in RAS 

Nitrate (NO3) < 50 mg/l Once daily in RAS 

Nitrite (NO2) < 0.5 mg/l in low-chloride 
water 

Weekly in ponds, once 
daily in RAS 

Hydrogen 
sulfide 

< 0.15 mg/l Upon initial use and 
periodically throughout 
season 

Source: Schwarz et al., 2010 

Good aquaculture practises must be enforced since they help to protect the 
ecosystem and the environment's surrounds. Certain safeguards must be 
included to ensure the system's long-term survival (Othman, 2010). 
Environmental sustainability and safety must be prioritised in order to be 
sustainable and responsible. Aside from that, healthy aquaculture 
practises are significantly associated with enhanced production and 
product quality (Witus & Leong, 2016). Good management practises can 
not only enhance efficiency and quality, but they can also contribute to 
increased profitability (Kastens et al., 2021). 

Numerous researches on aquaculture development have been done in the 
previous decade (Anh et al., 2011; Banu & Christianus, 2016; Chuah et al., 
2016; Idris et al., 2013; Khan et al., 2011; Lebel et al., 2013; Tacon, 2017). 
These studies took part in analysing the instances and offering 
recommendations to improve the situation. One of the most essential 
decision-making processes in aquaculture is the selection of a site that is 
relevant to the species produced (Khan et al., 2011; Nurdjana, 2006). It is 
also critical to use the best culture system (Fornshell & Hinshaw, 2009; 
Husen & Sharma, 2014), to find the best feed and feeding applications 
(Tacon, 2002, 2017; Tacon & Metian, 2009), to implement a 
bioremediation system (Hai, 2015), to use proper waste management 
(Akinrotimi et al., 2011), and to manage compliance certification 
(Martinez-Porchas & Martinez-Cordova, 2012). 

To improve aquaculture methods, biological, chemical, and physical 
safeguards are implemented. Biological practises include the safe use of 
chemotherapeutic drugs as well as the correct function of vaccinations in 
infection therapy. Furthermore, separation from incoming seed stock is 
critical for preventing the spread of hazardous diseases (Serfling, 2015). 
Chemical activities are employed in the preparation of goods before they 
are put into aquaculture farms. This is significant because vectors and 
pathogens are expected to develop more slowly as a result. Several 
chemical practises include water chlorination or ozonation, as well as 
treating potential vectors such as clothing, boots, and equipment with 
chlorine and iodine (Sapkota et al., 2008). In aquaculture facilities, 

physical practises are taken out to reduce vector pollution (Anh et al., 
2011). 

6. CONCLUSION 

The halal supply chain is a method that employs the idea of halalan 
tayyiban compliance with Islamic law across the supply chain, beginning 
with the sources of supply and ending with the customers. The procedures 
involved include warehousing, sourcing, shipping, product handling, 
inventory management, procurement, and order management, all of which 
must adhere to Shariah law. Along with these procedures, there are 
several chances that a food product will be subjected to non-halal 
components as well as dangers that could be biological, chemical, or 
physical in nature, therefore altering the halalan tayyiban status of the 
product. 

Aquaculture is a farming-related practise that involves the regulated 
growth of aquatic organisms in controlled environments. One of the most 
significant elements determining the effectiveness of aquaculture 
production is the application of management practises. The appropriate 
implementation of management practises results in output sustainability. 
Production sustainability is critical to ensuring a high degree of efficiency 
and finished goods quality. Water is very highly valued in Islam, and the 
aquaculture method employed determines the constancy of the bodies of 
water. It is critical to remember that water quality is critical for all living 
beings on the earth. Since a result, proper aquaculture practises are 
heavily encouraged, as we must preserve the water, animals, and the 
sanitation of the water supply. 

SUMMARY 

Aquaculture activities must be designed in such a way that the harmony of 
the ecosystem is not disrupted. The necessity of having a structure that 
allows everything to be done in a methodical manner is also emphasised 
in the Quran. As khalifah, it is our responsibility to establish a moral and 
intellectual aquaculture system that is environmentally friendly and does 
not affect the environment. 

Quality is one of the most important components of excellent fish farming. 
There are also certain Quranic verses regarding quality control, 
competitiveness, performance, and effectiveness, all of which are signs of 
success if correctly applied. One way to achieve this goal, is that the 
application of 5R character-based halal industry players model (Ringkas, 
Rapi, Resik, Rawat, Rajin) or 5S (Sort, Set in Order, Shine, Standardize, 
Sustain) is also recommended. 
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