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ABSTRACT: Local functional foods have emerged as a 

critical yet underutilized resource for enhancing food security 

in developing countries. This narrative review explores the 

role and potential of Indonesian local functional foods 

particularly Moringa oleifera, Amorphophallus konjac, and 

Metroxylon sagu in addressing key nutritional and systemic 

challenges within national food systems. A comprehensive 

literature search was conducted across major databases using 

targeted keywords and inclusion criteria focusing on food 

security, biodiversity, nutrition, and sustainable systems. The 

review synthesizes evidence on the nutritional profiles, 

ecological adaptability, health benefits, accessibility, and 

institutional challenges associated with these foods. Findings 

indicate that these crops are rich in nutrients and bioactive 

compounds, demonstrate resilience to climate change, and 

are culturally integrated within local food practices. However, 

their full potential is constrained by weak policy frameworks, 

fragmented institutional support, and limited consumer 

awareness. Comparative analyses with countries such as 

India, Brazil, and West African nations reveal effective 

models of integrating functional foods into public nutrition 

and procurement policies. This review recommends cross 

sectoral policy integration, investment in infrastructure, and 

public education to promote local food systems. It also calls 

for further research on the socio economic impacts of 

functional food integration in vulnerable regions. Local 

functional foods represent a strategic avenue for achieving 

sustainable and inclusive food security in Indonesia. 
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INTRODUCTION 

Local functional foods, defined as food products derived from indigenous biological resources with 

health promoting properties, have emerged as a key strategy in addressing nutritional deficiencies and 

enhancing food security in developing countries . These foods are characterized by their affordability, 

high nutritional value, and adaptability to local agroecological conditions (Baryshnikova et al., 2019); 

(Qazi, 2024). In the context of food security, local functional foods serve as sustainable alternatives 

that can bolster the availability, accessibility, and utilization of nutrient rich foods at both household 

and national levels (Kumar & Upadhyay, 2019); (Qazi, 2024). In low  and middle income countries 

like Indonesia, which face multifaceted food security challenges, the promotion of local functional 

foods is increasingly relevant for creating resilient food systems and achieving sustainable 

development goals. 

Recent studies underscore the significance of local functional foods in enhancing dietary diversity and 

mitigating the effects of malnutrition. In Indonesia, various indigenous food sources such as Moringa 

oleifera (kelor), Amorphophallus muelleri (porang), and sago (Metroxylon sagu) have been 

scientifically validated for their high micronutrient content, resilience to climate stress, and cultural 

acceptance (Puspantari et al., 2023); (Yusuf et al., 2022); (Fitriani et al., 2023); (Novianti et al., 2024); 

(Dewayani et al., 2022); (Sulaiman et al., 2021). The growing body of literature advocates the 

incorporation of these functional foods into national food policy frameworks to improve public health 

outcomes and food system sustainability. 

Despite these potentials, Indonesia continues to struggle with critical food security issues. According 

to FAO, Bappenas, and the Global Food Security Index, Indonesia faces persistent problems 

including poverty, unequal access to food, and low agricultural productivity (Nabeel et al., 2023); 

(Jacková et al., 2017). Additionally, external stressors such as climate change, geopolitical conflicts, 

and the COVID 19 pandemic have exacerbated the vulnerability of food systems (Ayanlade & Radeny, 

2020); (Hendriks et al., 2022). These factors highlight the urgent need for integrated strategies that 

prioritize the development of localized and resilient food systems through the promotion of 

indigenous functional foods. 

Indonesia’s agricultural policies have historically centered on staple commodities like rice, corn, and 

soybeans, often neglecting the diverse array of local crops with functional properties. To enhance food 

security, national strategies must support dietary diversification, increase agricultural productivity, and 

improve community access to nutritious foods (Sandoval et al., 2020); (Syaputri et al., 2023); (Akbar 

et al., 2023); (Manikas et al., 2023). Moreover, robust monitoring systems and comprehensive food 

security indices are needed to evaluate the effectiveness of food policies and interventions (Gantina 

et al., 2020); (Vidyarini et al., 2021); (Bilali, 2019). 

Local functional foods such as kelor, porang, and sago exemplify the potential of indigenous crops in 

addressing nutritional deficiencies while fostering food sovereignty. Moringa leaves are rich in iron, 

calcium, and vitamin A, and have been associated with improved maternal and child nutrition 

outcomes. Porang, a tuber containing glucomannan, has demonstrated benefits in weight management 
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and glycemic control. Sago, a staple in eastern Indonesia, is not only drought tolerant but also integral 

to local food cultures (Yusuf et al., 2022); (Fitriani et al., 2023); (Novianti et al., 2024); (Dewayani et 

al., 2022); (Yusuf et al., 2023); (Sulaiman et al., 2021). 

Biodiversity and traditional knowledge systems play a central role in sustaining local food systems, 

particularly under climate uncertainty. The diversity of sago species and their adaptive cultivation 

practices among indigenous communities exemplify the integration of local ecological knowledge into 

food production (Konuma, 2018); (Botanri et al., 2018); (Senewe et al., 2021). Local wisdom in 

processing, storing, and consuming these foods ensures food security in remote areas while promoting 

cultural resilience (Hasan et al., 2024); (Rafi et al., 2022). 

Nonetheless, multiple barriers hinder the broader integration of functional foods into national food 

systems. These include limited research funding, insufficient institutional support, underdeveloped 

value chains, and low consumer awareness. The dominance of imported and ultra processed foods 

further undermines the visibility and competitiveness of local functional foods in mainstream markets 

(Nabeel et al., 2023); (Jacková et al., 2017); (Akbar et al., 2023). Addressing these challenges requires 

concerted efforts from policymakers, researchers, and community stakeholders to create enabling 

environments for local food innovation. 

Several critical gaps in the existing literature justify the need for a comprehensive narrative review. 

First, there is a lack of multidisciplinary analyses linking local functional foods with Sustainable 

Development Goals (SDGs), particularly SDG 2 (Zero Hunger) and SDG 12 (Responsible 

Consumption and Production) (Barbier & Burgess, 2017); (Farooq, 2023). Second, limited research 

has explored the role of biodiversity and indigenous knowledge in fostering sustainable food systems 

amidst climate change and global crises (Son-Turan, 2020); (Hossin et al., 2023); (Franco & Tracey, 

2019). Third, there is an absence of systematic evaluations of Indonesia’s food security landscape and 

the contributions of local functional foods in addressing systemic challenges (Kharrazi et al., 2016); 

(Medeiros, 2020); (Rezaee et al., 2023). 

Given these gaps, this review aims to synthesize multidisciplinary evidence on the potential of local 

functional foods in strengthening food security in Indonesia. The review will explore key thematic 

areas including nutritional value, ecological adaptability, socio cultural significance, and policy 

integration of functional foods. By bringing together perspectives from public health, agriculture, 

ethnobotany, and food policy, the study seeks to provide holistic insights into how local resources can 

be mobilized for national food resilience. 

The geographic focus of this review is Indonesia, a country with vast agroecological zones and cultural 

diversity. The population includes rural farming communities, indigenous groups, and urban poor 

households all of whom stand to benefit from enhanced access to nutritious and locally produced 

foods. The findings are expected to inform regional policy formulation and serve as a reference for 

other developing nations seeking sustainable food security strategies grounded in local assets. 
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METHOD 

This study employs a narrative review approach to investigate the role and potential of local functional 

foods in enhancing food security in Indonesia. A comprehensive literature search was conducted 

across major academic databases including PubMed, Scopus, and Google Scholar, focusing on studies 

published between 2005 and 2025. The search strategy integrated a predefined set of keywords using 

Boolean operators to ensure precision and comprehensiveness. Keywords included "local functional 

food," "food security," "Indonesia," "bioactive compounds," "indigenous food systems," "traditional 

food," "underutilized crops," "sago," "moringa," "porang," "dietary diversity," "food biodiversity," 

"climate change," and "food crisis." 

Selection criteria were established to include peer reviewed articles, systematic reviews, and meta 

analyses that empirically or theoretically examined the nutritional, ecological, or socio cultural 

contributions of local functional foods to food security. Only studies directly relevant to the 

Indonesian context and aligned with sustainable food systems were considered. Exclusion criteria 

ruled out non peer reviewed literature, studies not published in English, and those lacking empirical 

evidence or focusing solely on agricultural technicalities without food security linkage. 

An initial screening of titles and abstracts was followed by full text assessments to confirm relevance 

and methodological rigor. To enhance reliability, a multi stage screening process was employed 

wherein four independent reviewers evaluated the studies based on the inclusion criteria. Emerging 

themes were synthesized to identify recurrent patterns in how local functional foods contribute to 

availability, access, utilization, and resilience within food systems. The findings offer nuanced insights 

into the systemic role of indigenous foods in addressing nutritional deficiencies, promoting 

biodiversity, and supporting climate adaptive food policies in Indonesia. 

 

RESULTS AND DISCUSSION 

A growing body of literature has highlighted the role of local functional foods in addressing food 

security challenges in Indonesia, particularly in relation to biodiversity, nutritional benefits, 

accessibility, and international policy integration. This section synthesizes the main themes identified 

in the reviewed literature. 

 

Biodiversity of Local Functional Foods 

Indonesia's rich biodiversity provides a solid foundation for the development of local functional foods 

with high nutritional and ecological value. Among the most extensively studied are Moringa oleifera 

(kelor), Amorphophallus konjac (porang), and Metroxylon sagu (sago). Moringa is notable for its dense 

nutritional profile, including high levels of protein, vitamins A and C, calcium, iron, and bioactive 

compounds such as flavonoids, phenols, and isothiocyanates, which offer antioxidant, anti 

inflammatory, and antidiabetic effects. Porang is valued for its glucomannan content, a water soluble 
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dietary fiber that aids in cholesterol reduction, glycemic control, and digestive health. Sago, while 

primarily a carbohydrate source, also contains polyphenols and antioxidants with potential chronic 

disease preventive properties. 

The adaptability of these crops further underscores their significance. Moringa is capable of thriving 

across diverse soil types and climatic zones, making it widely cultivable across Indonesia. Porang, 

initially native to Central and East Java, is now being cultivated more broadly in regions with suitable 

soil conditions. Sago is endemic to swampy and wetland areas, particularly in eastern regions such as 

Maluku, Papua, and Southeast Sulawesi. These plants demonstrate considerable ecological resilience, 

withstanding drought, salinity, and waterlogging traits that are increasingly vital under changing climate 

conditions. 

 

Health Benefits and Nutritional Value 

Scientific evidence strongly supports the health promoting properties of local functional foods. 

Moringa is recognized for its ability to combat anemia and stunting among children and pregnant 

women. Its high iron content and bioactive compounds make it an effective intervention for 

improving hemoglobin levels and immune function. Porang's glucomannan is linked to lowered 

cholesterol, regulated blood sugar levels, and enhanced satiety, positioning it as a valuable dietary tool 

for addressing micronutrient deficiencies and metabolic disorders. Sago, often overlooked, serves as 

a critical energy source in eastern Indonesia, particularly during periods of food scarcity and climate 

stress. 

Studies by (Chang et al., 2017) and (Scovronick et al., 2019) confirm that these functional foods are 

effective in addressing specific nutritional challenges. Moringa is particularly useful in reducing rates 

of iron deficiency anemia and improving vitamin A status. Porang shows promise in mitigating vitamin 

and mineral deficiencies, while sago provides essential caloric intake in regions vulnerable to food 

insecurity. These findings indicate that local functional foods are not only nutrient dense but also 

culturally acceptable and accessible within traditional food systems. 

 

Accessibility and Availability within Food Systems 

Despite their nutritional and ecological advantages, access to local functional foods in Indonesia 

remains uneven. Urban populations generally benefit from greater access due to more robust 

infrastructure, higher income levels, and greater exposure to health information. In contrast, rural and 

remote communities often face significant barriers, including limited market availability, higher costs, 

and lack of consumer awareness. 

Key determinants of accessibility include local market distribution, purchasing power, and community 

level knowledge and preferences. Research by (Anggraeni et al., 2022), (Diekmann et al., 2020), and 

(Chamorro & Ladio, 2020) emphasizes that limited transportation networks and underdeveloped food 
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supply chains hinder equitable access. Additionally, the absence of product standardization and 

certification restricts broader market entry and consumer trust. Compounding these issues is the 

growing competition from inexpensive, ultra processed foods, which further diminishes the visibility 

and viability of traditional foods. 

 

Supply Chain and Processing Challenges 

Indonesia's domestic supply chain for functional foods is constrained by logistical and structural 

inefficiencies. Studies by (Champagne et al., 2022) and (Materia et al., 2021) point to poor 

transportation infrastructure, especially in eastern Indonesia, as a major bottleneck. This is 

compounded by a lack of processing facilities and standardization protocols, which limit the scalability 

of local food production. Furthermore, weak institutional coordination across different actors in the 

supply chain results in fragmented efforts and missed opportunities for development. 

Consumer perceptions also play a significant role. Preferences for convenience and modern packaging 

have shifted demand toward industrial food products, creating a challenging environment for local 

food producers. This dynamic underscores the need for public education campaigns and policy 

interventions that promote awareness and demand for local functional foods. 

 

International Comparisons and Global Insights 

Several countries have successfully integrated local functional foods into their national food security 

strategies, offering valuable insights for Indonesia. In India, for example, the "Nutri Farms" initiative 

supports the cultivation and consumption of nutrient rich local crops to combat malnutrition. The 

Indian government also promotes local food sourcing for school feeding programs, although further 

empirical evaluation is needed to confirm its impact. 

Brazil’s "Fome Zero" (Zero Hunger) program prioritizes local and organic food procurement in public 

institutions, particularly schools. This initiative has not only improved dietary quality but also 

strengthened local agricultural economies. Similarly, countries in West Africa, including Ghana and 

Nigeria, have implemented programs to mainstream nutrient dense crops like moringa and orange 

fleshed sweet potato into public health and food security agendas. 

Policy lessons from these case studies emphasize the importance of institutional support, market 

incentives, and community engagement. The alignment of agricultural, nutritional, and educational 

policies facilitates the mainstreaming of functional foods. Robust monitoring systems, public 

procurement frameworks, and value chain investments are critical components of successful 

implementation. 

For Indonesia, adopting similar strategies could involve the development of integrated programs that 

link local farmers to public nutrition initiatives, such as school feeding schemes and community 
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kitchens. Policies that incentivize the cultivation and consumption of functional foods, combined with 

investment in supply chain infrastructure, can significantly enhance national food resilience. 

These global experiences demonstrate that functional foods, when embedded within coherent food 

policies, can simultaneously address public health challenges and promote sustainable agricultural 

practices. With its vast agroecological diversity and rich cultural heritage, Indonesia is well positioned 

to lead in this domain, provided that appropriate policies and investments are made to support local 

food systems. 

Overall, the findings from this narrative review highlight that local functional foods offer 

multidimensional benefits across health, nutrition, environmental resilience, and socio economic 

development. However, realizing their full potential requires addressing structural challenges in 

accessibility, market integration, and policy alignment. Lessons from global practices provide a 

roadmap for Indonesia to design evidence based interventions that leverage local food biodiversity 

for sustainable food security. 

The findings of this review confirm that local functional foods such as Moringa oleifera, 

Amorphophallus konjac, and Metroxylon sagu hold considerable promise in enhancing food security 

in Indonesia through their nutritional, ecological, and cultural attributes. However, systemic barriers 

related to policy, institutional coordination, and public awareness continue to hinder their widespread 

adoption and integration into national food systems. 

The case of India, Brazil, and West Africa offers valuable insights into how local functional foods can 

be embedded into national food policies. India’s "Nutri Farms" initiative illustrates how targeted 

support for nutrient dense indigenous crops can address malnutrition while promoting agricultural 

biodiversity (Robles et al., 2024). Brazil’s "Fome Zero" program demonstrates the efficacy of using 

school procurement policies to scale up local food consumption while simultaneously supporting 

smallholder farmers (Retière & Darly, 2023). Similarly, in West Africa, several governments have 

implemented nutrition sensitive agriculture programs focusing on crops like moringa and orange 

fleshed sweet potato, integrated within broader community based food system strategies (Aliu, 2024); 

(Otchere et al., 2023). 

These examples emphasize the importance of integrating agricultural, health, and educational sectors 

in the design and implementation of food security strategies. In contrast, Indonesia's approach remains 

fragmented. Although several local functional foods are recognized for their health benefits, the 

absence of a comprehensive national policy framework has limited their strategic utilization. As noted 

by (Silva & Silva, 2023), aligning food procurement, nutritional education, and agricultural support 

policies is essential to scale the impact of functional foods. 

Policy gaps remain one of the most significant obstacles to advancing local functional food systems 

in Indonesia. While various stakeholders acknowledge the nutritional potential of these foods, there 

is still a lack of explicit policy instruments that prioritize their development and integration. According 

to (Seniwati & Ranti, 2024) and (Arenas et al., 2020), current policy mechanisms are insufficiently 

designed to promote the production, processing, and consumption of local functional foods. 
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Furthermore, food procurement policies, particularly in schools, often overlook local food options in 

favor of standardized, processed alternatives (Vasconcelos et al., 2020); (Marchezini et al., 2017). 

Institutionally, the development and promotion of local functional foods are hampered by weak 

coordination among stakeholders, including government agencies, research institutions, farmer 

cooperatives, and food processing enterprises. (Carneiro et al., 2017) and (Chaves et al., 2019) highlight 

the critical need for integrated platforms that facilitate collaboration and innovation across these 

actors. Moreover, logistical constraints such as inadequate infrastructure and transportation networks, 

particularly in remote and eastern regions of Indonesia, continue to impede the distribution of local 

food products (Mendonça et al., 2017); (Filippon et al., 2020). Standardization and certification also 

remain underdeveloped, limiting the marketability and consumer trust in these products (Hashimoto 

& Ferreira, 2020); (Hofmann et al., 2021) 

Public awareness and food literacy are equally important in shaping consumer demand for local 

functional foods. Research by (Lopéz & Qassim, 2017) and (Alcântara et al., 2020) suggests that 

limited knowledge about the health benefits of indigenous foods reduces their inclusion in daily diets. 

In many cases, local foods are perceived as less modern, less convenient, or inferior to processed 

foods, particularly in urban environments (Monteiro et al., 2016); (Marengo et al., 2022). This 

perception is reinforced by aggressive marketing strategies employed by large food corporations and 

the absence of public campaigns promoting the advantages of traditional food systems. Educational 

interventions, public media engagement, and inclusion of local foods in school curricula are critical 

strategies for reversing this trend (Hendrawan et al., 2020); (Pratama, 2020); (Svartman & Pérez, 2020). 

In terms of policy implications, Indonesia must adopt a holistic and intersectoral approach to food 

security that incorporates local functional foods into national planning and implementation 

frameworks. As (Oliveira et al., 2017) and (Zhao et al., 2023) argue, food diversification policies must 

explicitly recognize the role of underutilized crops in reducing dependency on a narrow range of 

staples. Infrastructure development, particularly for rural and peri urban areas, is essential for 

supporting local food supply chains. Furthermore, targeted investment in food processing 

technologies and value addition can increase the market competitiveness of indigenous products 

(Höfling, 2020); (Pires et al., 2020). 

Educational strategies should aim to increase public understanding of the nutritional, environmental, 

and socio cultural benefits of local functional foods. As emphasized by (Gutierrez et al., 2023) and 

(Duque & Short, 2021), public campaigns that promote food sovereignty and local agricultural heritage 

can shift consumer behavior toward more sustainable diets. Involving communities in food education 

initiatives, especially those that highlight traditional preparation and preservation methods, can foster 

a stronger connection between food and cultural identity. 

This review is limited by its reliance on secondary sources and published literature, which may not 

fully capture local, community based practices and oral traditions associated with indigenous foods. 

Additionally, there is a lack of uniformity in the methodologies used across studies, which may affect 

the comparability of results. While efforts were made to include a broad range of interdisciplinary 
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perspectives, some relevant empirical data from grey literature or non English sources may have been 

excluded. Future research could benefit from primary fieldwork and participatory methods to explore 

community level insights and innovations. 

The findings of this review imply a need for cross sectoral policy alignment to maximize the benefits 

of local functional foods in addressing food security. Integrating agricultural development, health 

promotion, and educational programming can create synergistic impacts. More empirical research is 

needed to quantify the long term nutritional and economic impacts of scaling up local functional food 

systems. Future studies should also examine the role of gender, youth engagement, and climate 

resilience in sustaining these food systems. Enhanced stakeholder engagement, including local 

governments, civil society, and the private sector, is vital to building inclusive and sustainable 

strategies. 

 

CONCLUSION 

This review underscores the significant potential of local functional foods such as Moringa oleifera, 

Amorphophallus konjac, and Metroxylon sagu in strengthening food security in Indonesia. The 

findings reveal that these foods are rich in essential nutrients and bioactive compounds that address 

key nutritional challenges such as anemia, stunting, and micronutrient deficiencies. Their ecological 

adaptability and cultural relevance make them highly suitable for sustainable integration into local food 

systems. However, systemic barriers, including limited policy support, inadequate infrastructure, and 

low public awareness, continue to restrict their widespread adoption. 

Addressing these challenges requires a multisectoral approach that includes targeted policies 

promoting local crop cultivation, investment in food processing infrastructure, and the inclusion of 

functional foods in national nutrition and food security programs. Enhancing public literacy and 

incorporating traditional food knowledge into education and media campaigns are also crucial for 

shifting consumer preferences. 

This study highlights the need for further empirical research on the long term impacts of local 

functional food systems, particularly in rural and climate vulnerable regions. Future studies should also 

explore the roles of youth, women, and indigenous communities in sustaining local food systems. By 

leveraging the multidimensional benefits of local functional foods, Indonesia can strengthen its food 

security, support sustainable agriculture, and contribute to global efforts toward achieving the 

Sustainable Development Goals, particularly SDG 2 and SDG 12. 
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