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Abstract. The Meranti Regency is endowed with a rich biodiversity,
including the sea cucumber, locally known as beronok, which the local
community has recognized for its high nutritional value. This article
explores how education and innovation in the utilization of beronok
contribute to sustainable development for community well-being. With its
high content of protein, minerals, and other health benefits, beronok holds
significant potential as a functional food source that can support nutrition
and foster sustainable livelihoods. Educational programs and innovative
approaches encourage the community to utilize beronok more efficiently,
improving food security, promoting healthier lifestyles, and supporting
sustainable living practices. These initiatives not only aim to enhance the
local population's nutrition but also provide socio-economic opportunities
through the responsible use of natural resources, fostering long-term
sustainability. By building the community's capacity to process and manage
beronok sustainably, this approach promotes resilience and well-being. The
study emphasizes the integration of local resources, education, and
innovation into sustainable development strategies, ensuring a balance
between ecological conservation, community empowerment, and improved
living standards. This holistic approach ensures that the Meranti community
achieves sustainable development for life and well-being, benefiting both
present and future generations.
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1 Introduction

The Meranti Regency, located on the eastern coast of Sumatra, is renowned for its abundant
natural resources, including the sea cucumber, locally known as beronok (Holothuroidea)
[11]. While the local community well recognizes its nutritional benefits, beronok’s use
remains confined to traditional consumption, limiting its potential to enhance well-being and
secure sustainable livelihoods. Beronok, rich in protein, sodium, potassium, calcium, and
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phosphorus, offers significant opportunities for improving health, food security, and
sustainable living in the region [10][12].

Fig 1. Beronok

To unlock this potential, education and innovation are crucial to developing sustainable
strategies that promote long-term community well-being [13]. Education and innovation
form the foundation for integrating beronok into sustainable development practices. Rahmad
et al. [8] highlight that educational programs focused on skill-building enable the community
to produce high-value products such as dried powders and supplements, transforming
traditional practices into efficient, eco-friendly systems [20]. These initiatives not only
address physic nutritional needs but also foster economic opportunities [14] [23]. Innovation
in food processing improves product quality, market value, and environmental sustainability,
promoting healthier dietary habits, self-sufficiency, and long-term food security [9].
Advanced techniques ensure that beronok’s nutrients are retained, further expanding market
opportunities.

The focus on education and innovation fosters resilience and environmental stewardship
by integrating local resources into sustainable economic strategies. Beronok-based product
development allows the community to overcome nutritional challenges while diversifying
income sources through sustainable aquaculture and entrepreneurship [8] [15]. This approach
aligns with community-based resource management principles, promoting ecological
responsibility, food security, and sustainable livelihoods. Through education and innovation,
Meranti Regency sets a model for other regions with similar natural wealth to achieve a self-
reliant, resilient future [9]. Beronok’s functional food potential, supported by research from
Azizah and Iswanto [2], includes multiple health benefits, such as boosting immunity and
supporting bone health. By focusing on education and innovation, the community can adopt
sustainable dietary practices, leveraging beronok to improve food security. Skill development
in sustainable harvesting and advanced food processing strengthens the community’s ability
to diversify diets and enhance income streams [1]. These efforts equip small-scale producers
to meet quality standards and compete in broader markets, further contributing to economic
resilience [8].

Innovation in processing maximizes the benefits of beronok by enabling the creation of
functional foods with extended shelf life and nutritional value. As noted by Arifin and Putra
[1], these innovations align with the preferences of health-conscious consumers while
generating sustainable income through local and export markets. The use of responsible
resource management practices ensures that marine biodiversity is preserved, promoting
environmental sustainability alongside economic growth. The integration of education and
innovation not only addresses malnutrition through nutrient-rich foods but also empowers
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the community to develop sustainable businesses, enhancing regional economic stability [8]
[16]. Increased consumption of beronok improves health outcomes, reduces nutrient
deficiencies, and strengthens food security [2]. The holistic approach ensures that the
community benefits economically while fostering resilience against future challenges
through sustainable practices [8].

Shifting from traditional practices to sustainable economic activities through value-added
beronok products reduces the community’s reliance on fishing [21]. Fatimah [4] emphasizes
the importance of diversifying marine-based products to enhance the economic welfare of
coastal communities. By developing supplements, snacks, and dried products, the community
creates new income opportunities, aligning with sustainable development policies and
ensuring competitiveness in the marine sector [8]. Beronok provides a sustainable solution
to food security challenges in coastal regions, where protein shortages are common. As
reported by the Indonesian Ministry of Health [5], malnutrition remains a persistent issue in
these areas due to limited access to affordable protein sources. Utilizing beronok as an
alternative protein source helps bridge nutritional gaps, particularly during periods when fish
stocks are low or economic constraints limit access to other foods [2].

Ongoing educational initiatives are essential for promoting sustainable development for
life and well-being through the utilization of beronok. By raising awareness of its nutritional
value and promoting advanced processing techniques, the community adopts healthier
dietary practices while also enhancing economic prospects. Rahmad et al. [8] argue that these
initiatives foster self-reliance and environmental consciousness, ensuring that communities
adopt practices that support sustainability and long-term well-being. Collaborative efforts
between the government, academia, and the community further strengthen these initiatives.
Policy frameworks that promote market access, along with academic research to enhance
product development, foster an ecosystem where businesses can thrive. Market expansion
strategies ensure that beronok-based products reach new markets, providing sustainable
income streams while reinforcing food security [19]. With continued investment in education
and innovation, beronok can evolve into a regional flagship product, contributing to both
community well-being and environmental sustainability. The Meranti community
exemplifies how education, innovation, and sustainable resource management can lead to
economic growth, environmental conservation, and improved quality of life. By harnessing
local resources responsibly, the community builds resilience and lays the foundation for
sustainable progress, ensuring that both present and future generations benefit from these
efforts.

2 Material and Methods

The sustainable utilization of beronok (sea cucumber) in Meranti Regency offers a promising
avenue to enhance both nutrition and economic well-being. Rich in protein, minerals, and
essential nutrients, beronok has the potential to significantly improve the health of the local
population [10]. However, transforming it from a traditionally consumed food to a valuable
resource requires education and innovation. These efforts are crucial to advancing sustainable
development, supporting food security, fostering economic opportunities, and ensuring long-
term community well-being. Education plays a pivotal role in unlocking the full potential of
beronok by emphasizing its nutritional value and teaching innovative processing techniques.
The development of value-added products such as nuggets, meatballs, and empek-empek (a
traditional Indonesian fish cake) aligns with local preferences and offers high market
potential [1]. Innovation in processing not only enhances the nutritional impact but also
promotes sustainable economic growth by expanding product quality, extending shelf life,
and creating opportunities for small-scale businesses.
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Fig 2. Map of Meranti Islands Regency

Advanced techniques reduce reliance on traditional fishing practices, supporting the
responsible use of local marine resources. These innovations empower community members
with skills to explore diverse applications of beronok, from nutritional products to health
supplements. Monitoring the initiative reveals improved dietary practices as families
increasingly incorporate beronok into their meals. This shift reflects the community’s
growing awareness of its health benefits and demonstrates how education and innovation
foster entrepreneurship and sustainable resource use. Integrating beronok into development
strategies ensures that economic and nutritional gains are equitably shared, building
resilience against external challenges. Collaboration with government and academic
institutions further strengthens these efforts by promoting research and improving market
access [8]. Partnerships among stakeholders create an environment where local businesses
thrive while ensuring sustainable resource management.

The initiative also addresses food security challenges in the region by utilizing locally
available resources. With its high protein content and essential nutrients, beronok provides a
practical solution to malnutrition and promotes healthier lifestyles [2]. This approach reduces
dependence on external food supplies, contributing to food sovereignty and public health.
Continuous education and innovation allow the community to achieve self-sufficiency while
maintaining environmental sustainability, ensuring that economic growth does not
compromise ecological conservation. The focus on developing sustainable income streams
through product innovation ensures long-term economic benefits while preserving marine
biodiversity for future generations. This balanced strategy aligns with sustainable
development principles, promoting harmony between economic growth, environmental
stewardship, and improved quality of life. By leveraging its local resources effectively, the
Meranti community sets a model for achieving sustainable development, fostering resilience,
and ensuring well-being for both present and future generations.

3 Results and Discussion

The sustainable utilization of beronok (sea cucumber) in Meranti Regency has significantly
enhanced both nutrition and economic well-being. Beronok, rich in protein, calcium, and
essential minerals, offers a valuable opportunity to improve health outcomes and create
sustainable livelihoods [10]. However, transforming it from a traditional food into a resource
with both economic and health benefits requires education and innovation. These strategies
are essential for promoting sustainable development that fosters food security, economic
resilience, and long-term well-being. Education plays a critical role in equipping the
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community with the skills needed to process beronok into high-value products such as
nuggets, meatballs, and empek-empek (a traditional Indonesian fish cake). These products
align with local tastes, meet nutritional needs, and open new market opportunities [1]. By
promoting small-scale entrepreneurship, these initiatives empower the community to build
sustainable income streams, reducing dependence on unpredictable fishing practices and
strengthening economic resilience [8].

The growing market demand for functional foods, including sea cucumber products,
offers further economic opportunities. Innovative processing techniques ensure product
quality, extend shelf life and enable producers to compete in both local and export markets
[8]. As the Meranti community shifts towards sustainable food production, it not only reduces
reliance on traditional fishing but also ensures responsible resource management, preserving
marine biodiversity for future generations. One significant outcome of this initiative is the
improvement in dietary diversity. Previously, many families in Meranti relied on limited food
sources, often lacking essential nutrients. The introduction of beronok as an affordable,
nutrient-rich alternative has enhanced diets with increased protein, calcium, and magnesium
content [10]. This shift reduces dependency on expensive imported foods, which are often
subject to price volatility and supply disruptions. As a result, integrating beronok into daily
meals improves nutritional intake and strengthens food security, fostering community
resilience.

Innovation in food processing has further promoted sustainable consumption by offering
products that fit local preferences while encouraging healthier eating habits. By leveraging
Indigenous resources like beronok, the community cultivates self-sufficiency and reduces
dependence on external food supplies, supporting food sovereignty [4]. These efforts also
promote environmentally sustainable practices, ensuring the community maintains control
over its resources while minimizing environmental impact. Educational initiatives focused
on sustainable resource management not only meet immediate nutritional needs but also
prepare the community to adapt to future challenges. By equipping members with knowledge
of beronok's nutritional benefits and advanced processing techniques, the initiative enables
sustainable economic growth and food security. This dual impact highlights how local
resources, when managed effectively through education and innovation, can drive both
economic and social development [2] [17] [22].

The initiative demonstrates how sustainable development for life and well-being can be
achieved by integrating local resources into economic strategies. It shows that underutilized
resources like beronok can be transformed into marketable products, generating income while
improving nutrition. Diversifying income sources reduces economic vulnerability, ensuring
community members are better prepared for economic fluctuations. These outcomes reflect
the importance of aligning economic activities with sustainable development principles,
promoting both growth and ecological stewardship. Collaboration with government and
academic institutions further supports these efforts by improving market access and
enhancing product development [8]. Stronger market linkages allow local producers to
expand their reach and increase the value of their products. This strategic approach ensures
sustainable income streams while promoting food security by enhancing access to nutritious,
locally sourced foods.

So, the sustainable utilization of beronok in Meranti Regency highlights how education
and innovation can unlock the potential of local resources. These efforts have not only
improved community nutrition but also fostered economic resilience by creating sustainable
businesses. Scaling up these initiatives through improved market access will ensure that their
benefits are fully realized. As the community responsibly manages its natural resources, it
builds a foundation for long-term sustainability. These strategies ensure that both present and
future generations benefit from development efforts, promoting well-being, ecological
stewardship, and economic stability across all aspects of community life.
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4 Conclusion

The utilization of beronok (sea cucumber) in Meranti Regency has significantly enhanced
both community nutrition and economic well-being. By transforming beronok into products
such as nuggets, meatballs, and empek-empek, the initiative meets the growing consumer
demand for healthy foods, opening new economic opportunities [1]. With its high protein
and mineral content, beronok improves dietary patterns while reducing dependency on
expensive imported foods [2]. The development of entrepreneurial skills in processing
beronok has diversified income sources, reducing the community’s reliance on traditional
fishing, which is often seasonal and uncertain. Establishing sustainable small-scale
businesses around beronok promotes economic stability and helps the community adapt to
changing economic conditions.

Support from local authorities plays a vital role in maximizing the benefits of these
efforts. Governments can facilitate market access by forming cooperatives and promoting
beronok-based products. Establishing quality standards and regulations ensures that these
products remain competitive in both regional and national markets, expanding economic
opportunities for local producers. Sustained education efforts are equally essential, helping
the community build on the skills gained through the initiative [18]. Ongoing learning about
processing techniques, product development, and the nutritional value of beronok encourages
broader participation, improving dietary habits across the region [7].

Additionally, education in quality control, innovation, and marketing will enable
producers to diversify offerings and access new markets, reinforcing the sustainability of
these efforts. Collaboration with academic institutions, research organizations, and the
private sector further strengthens the program’s impact. Universities and research centres
provide technical expertise to improve product development, while private-sector partners
facilitate distribution and marketing. This multi-stakeholder approach ensures the initiative
evolves to meet the community’s changing needs, creating a sustainable ecosystem for
economic development driven by local resources. Looking ahead, expanding the initiative
offers the potential not only to enhance the well-being of the Meranti community but also to
serve as a model for other coastal regions with similar natural resources. Leveraging
education and innovation ensures that local potential is maximized, contributing to poverty
reduction, improved food security, and inclusive economic growth. This integrated approach
aligns with sustainable development principles, promoting responsible resource use while
fostering resilience and well-being across the community. Such efforts ensure that both
current and future generations benefit from sustainable growth and economic stability.
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