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Abstract. This study explores the potential of innovating Madura’s local corn 

noodles (Elos) using extrusion technology within the framework of the Green-

Shariah Economy. Elos corn noodles exhibit promising nutritional properties, 

including high dietary fiber, low glycemic index, and significant resistant starch 

content, making them suitable for diabetic diets. The extrusion process enhances 

the nutritional and textural qualities of the noodles while offering environmental 

benefits such as reduced waste and energy efficiency, aligning with the principles 

of the Green Economy. By utilizing local agricultural commodities, the study 

emphasizes the reduction of wheat imports, supporting local agro-industries and 

promoting sustainable resource management. The integration of extrusion 

technology in noodle production adheres to Shariah Economy principles, 

fostering ethical and responsible resource utilization. This dual alignment 

underscores the potential of Elos corn noodles to contribute to food 

diversification, local economic growth, and environmental sustainability. The 

study highlights the need for further research on large-scale production feasibility 

and consumer acceptance to fully realize these benefits. Overall, this innovation 

exemplifies a sustainable and ethical approach to food production that aligns with 

Green-Shariah Economy principles, promoting ethical resource use and 

environmental sustainability. 

Keywords: Madura Corn Noodles, Extrusion Technology, Functional Food, 

Green Economy, Shariah Economy. 

1 Introduction 

The development of alternative foods from using agricultural commodities is crucial 

for enhancing food security and sustainable economic growth [1]. Noodles, a global 

dietary staple, face production challenges in Indonesia due to reliance on imported 

wheat. Utilizing local resources like Madura corn offers a strategic solution to reduce 

imports and add value to domestic agriculture. This aligns with the growing demand 

for functional, nutritionally enhanced foods, as demonstrated in studies using non-

wheat ingredients (e.g., legumes, root crops) to improve noodles, nutritional and 

functional properties [2]–[4]. 

Realizing this potential in practical food applications requires suitable processing 

techniques, with extrusion technology playing a key role. Extrusion technology enables  

© The Author(s) 2025
l Rizaq et al. (eds.), Proceedings of International Conference of Islamic Studies (ICONIS 2025),A. Dwi Bahtiar E

Advances in Social Science, Education and Humanities Research 955,
https://doi.org/10.2991/978-2-38476-464-8_10

mailto:atiqamaula@iainmadura.ac.id
https://doi.org/10.2991/978-2-38476-464-8_10
http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-38476-464-8_10&domain=pdf


   
122             A. Maula et al.

efficient processing of Madura corn into functional noodles. Research confirms its 

suitability for producing Elos (Madura corn noodles) with high resistant starch, low 

glycemic index, and optimal physical characteristics—making it ideal for diabetic diets 

and health-conscious markets [5]. This technology allows the blending of functional 

ingredients while enhancing texture and sensory attributes [4], positioning Madura corn 

noodles as a sustainable alternative. 

While extrusion‐based corn noodle production has been explored, prior studies have 

used commercial or non‑local maize varieties and have not focused on the indigenous 

Elos cultivar from Madura [6], [7]. Moreover, there is a lack of research assessing 

extrusion processing against Green Economy criteria (e.g., energy efficiency, waste 

reduction, resource sustainability) and Shariah Economy principles (e.g., ethical 

sourcing, halal compliance, community welfare). This study addresses these gaps by 

evaluating Elos corn noodles produced via extrusion within an integrated 

environmental and Islamic ethical framework. 

Integrating this innovation with the Green-Shariah Economy framework merges 

environmental sustainability and ethical principles. The Green Economy balances 

economic growth with ecological stewardship, supporting UN Sustainable 

Development Goals [8], [9]. The Shariah Economy, grounded in Islamic finance, 

mandates ethical practices, social responsibility, and resource conservation [10], [11]. 

This synergy fosters socially responsible food production. 

This study explores extruded Madura corn noodles within the Green-Shariah 

Economy, analyzing their nutritional enhancement [12], sustainability alignment, and 

market potential in Muslim-majority regions like Indonesia [13], [14]. By uniting 

environmental stewardship (Green Economy) and ethical values (Shariah Economy) 

[15], [16], it advances both sustainable development and societal well-being. 

1.1 Extrusion Technology in Food Processing 

Extrusion technology utilizes high-temperature short-time (HTST) cooking to 

inactivate enzymes, reduce microbial contamination, and retain nutrients, enabling 

efficient production of various food products (e.g., snacks, cereals, pet foods) with 

extended shelf life [17]–[19]. This integrated process combines mixing, heating, 

kneading, shaping, and cooking into a continuous operation, where ingredients are 

forced through a die and cut to size [18]. Its versatility allows customization of textures, 

shapes, flavors, and nutrient enrichment through additives like protein isolates or 

vitamins. 

Critically, extrusion supports sustainability by incorporating food by-products (e.g., 

bran, hulls) to reduce waste, lower costs, and enhance nutritional value—advancing 

circular economy principles [18], [20]. It further aligns with Green Economy goals 

through plant-based by-product utilization and innovations like supercritical CO₂ 

extrusion (SCFX), which minimizes water/solvent use and environmental impact [20], 

[21]. Thus, extrusion is recommended for its efficiency, product quality, and role in 

sustainable food systems [18], [20], [21]. 
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1.2 Nutritional Benefits of Corn in General 

Corn is a globally significant staple grain. It is utilized for human consumption, animal 

feed, and biofuel [22]. Its versatility yields diverse products like precooked refined 

maize flour, nixtamalized flour, and fermented flour, each with distinct nutritional 

profiles. Corn provides essential carbohydrates for energy, dietary fiber for digestion 

and cholesterol management, and vital vitamins/minerals (e.g., B vitamins, magnesium, 

potassium) that support overall health [22]. 

Fortification of maize flour with iron and folic acid is a critical public health strategy 

to combat nutrient deficiencies, particularly in vulnerable populations [23], [24]. This 

enhances bioavailability and addresses issues like anemia and neural tube defects. 

Additionally, corn by-products (e.g., corn cobs) contain phytochemicals with 

antioxidant and antimicrobial properties, offering protection against chronic diseases 

[25]. Ongoing innovations in processing and fortification underscore corn’s role in 

improving global nutrition and health equity [26]–[28]. 

1.3 Consumer Preferences for Functional Food 

Functional foods provide health benefits beyond basic nutrition, influencing 

physiological functions or disease prevention/treatment [29]. Consumer demand for 

these products has surged due to heightened health consciousness and illness prevention 

goals, driving growth in the health food market [30], [31]. This trend aligns with the 

Green Economy by promoting sustainable practices that support human and 

environmental well-being. Preferences are influenced by sociodemographic factors 

(e.g., gender, education) and psychological correlates like health awareness [31]–[34].  

However, challenges arise from the complexity of botanical nutraceuticals and 

fragmented regulatory frameworks, impacting quality, safety, and efficacy—critical for 

consumer trust and industry sustainability [35]–[37]. A harmonized regulatory 

approach is essential to ensure product integrity. The growing demand reflects a shift 

toward health-supportive diets, potentially reducing disease risk and healthcare costs 

[38]. To maintain trust and advance Green Economy goals, stakeholders must prioritize 

sustainable practices, transparent regulations, and rigorous research. 

1.4 Principles of Green Economy and Shariah Economy 

The Green Economy prioritizes sustainable development, environmental protection, 

and social well-being through resource efficiency, waste minimization, and renewable 

energy [8]. Parallelly, the Shariah Economy, guided by Islamic principles, advocates 

ethical finance, equitable resource use, and environmental stewardship as religious 

obligations [39]. Both frameworks emphasize responsible resource management and 

social justice, creating synergy for sustainable agro-industry practices that balance 

economic growth with ecosystem preservation [39], [40]. 

This convergence enables integrated applications: Islamic finance instruments (e.g., 

interest-free, risk-sharing investments) support eco-friendly projects like sustainable 

agriculture and green technologies, aligning ethical finance with environmental goals 

[41]. The unified approach fosters ethical economic practices, reduces environmental 
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degradation, and ensures equitable benefits for communities—establishing a robust 

model for agro-industrial sustainability [8], [41]. 

2 Method 

This study employed a qualitative literature review methodology to explore the 

innovation of Madura’s corn noodles via extrusion technology within the Green-

Shariah Economy framework. A systematic search across academic databases (Google 

Scholar, PubMed, ScienceDirect) used keywords including “extrusion technology,” 

“Madura corn noodles,” “functional foods,” “Green Economy,” and “Shariah 

Economy” to gather relevant scholarly articles, books, and industry reports. 

The literature was categorized into four themes: (1) Extrusion technology 

(efficiency, nutrient retention, sustainability), (2) Nutritional benefits of Madura corn 

(dietary fiber, low glycemic index, resistant starch), (3) Consumer preferences for 

functional foods (health/ethical demand), (4) Green-Shariah Economy principles 

(sustainable/ethical production). Thematic analysis synthesized findings into a 

structured report evaluating feasibility, nutritional enhancement, and alignment with 

sustainability goals, establishing the groundwork for future research. 

3 Results and Discussion 

3.1 Nutritional and Functional Properties of Madura Corn Noodles 

The study conducted by Atiqatul et al. [5] investigated the nutritional and functional 

properties of Elos maize noodles produced under optimized extrusion conditions. The 

results revealed that these noodles possess promising physicochemical characteristics, 

making them a nutritious and functional food option. The noodles exhibited a moisture 

content of 60.78%, ash content of 2.12%, protein content of 2.84%, fat content of 

0.554%, carbohydrate content of 33.71%, and crude fiber of 3.68%. These values 

suggest that Elos maize noodles are a rich source of dietary fiber and essential nutrients, 

offering significant health benefits. 

One of the key nutritional aspects of Elos maize noodles is their low glycemic index 

(GI) of 44. Foods with a low GI are digested and absorbed more slowly, leading to a 

gradual rise in blood glucose levels. This characteristic is particularly crucial for 

individuals with diabetes mellitus, as it helps in better regulation of blood glucose levels 

after meals. Compared to high GI foods, which cause rapid spikes in blood sugar, low 

GI foods like Elos maize noodles can aid in maintaining stable glucose levels, thereby 

reducing the risk of diabetes-related complications. 

The study further highlighted that Elos maize noodles contain 20.22% resistant 

starch. Resistant starch is a type of starch that resists digestion in the small intestine and 

ferments in the large intestine, acting similarly to dietary fiber. This property has 

significant implications for glycemic control, as resistant starch has minimal impact on 

blood glucose levels. The presence of resistant starch in Elos maize noodles enhances 

their potential as functional foods aimed at managing blood sugar levels in diabetic 

individuals. Additionally, resistant starch promotes gut health by serving as a prebiotic, 

encouraging the growth of beneficial gut bacteria. 
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Moreover, the optimization process using Response Surface Methodology (RSM) 

resulted in ideal extrusion conditions of 95ºC temperature and 106 rpm screw speed. 

These conditions yielded noodles with optimal physical properties, including a cooking 

loss of 9.49%, elongation of 161.85%, hardness of 6023.03 gf, and a degree of 

gelatinization of 91.39%. These parameters collectively contribute to the desirable 

texture and cooking qualities of the noodles, making them appealing to consumers. 

Beyond their nutritional and functional properties, Elos maize noodles are also 

gluten-free, making them a suitable alternative for individuals with celiac disease or 

gluten intolerance. The absence of gluten ensures that these noodles can be safely 

consumed by those with gluten-related disorders, expanding their potential consumer 

base. This aspect aligns with the principles of Shariah-compliant food production, 

which emphasizes the provision of safe and wholesome food for all individuals. 

The combination of low GI, high resistant starch content, and gluten-free nature 

makes Elos maize noodles a versatile and health-promoting food option. Incorporating 

these noodles into the diet can benefit individuals with diabetes mellitus by aiding in 

blood glucose management and offering a nutritious alternative to traditional high-GI 

foods. Furthermore, their dietary fiber content supports digestive health, contributing 

to overall well-being. 

Given these findings, it is recommended to further explore the incorporation of Elos 

maize noodles into diabetic meal plans and promote their consumption as part of a 

balanced diet for better glycemic control. The nutritional and functional benefits of 

these noodles highlight their potential as a sustainable and healthful food product, 

aligning with the values of green technology and Shariah principles. The development 

and promotion of such functional foods can play a vital role in addressing the growing 

health concerns related to diet and nutrition, particularly for those with specific dietary 

needs. 

3.2 Advantages of Extrusion Technology 

Extrusion technology in the production of corn noodles offers several advantages that 

align with the principles of a Green Economy and sustainable industrial practices. 

Firstly, extrusion is an efficient process that can enhance the textural and cooking 

quality characteristics of corn noodles. The technology allows for continuous cooking 

and shaping, which can lead to uniform product consistency and an improved culinary 

experience [42]. Interestingly, the efficiency of extrusion technology also contributes 

to energy savings and a reduction in waste generation. By optimizing the production 

process, extrusion can minimize the energy consumption per unit of output, which is a 

critical aspect of sustainable manufacturing practices [43]. Additionally, the potential 

for integrating closed-loop production practices in extrusion processes can further 

enhance eco-efficiency, contributing to the broader objectives of environmental 

sustainability [44]. In summary, the use of extrusion technology in corn noodles 

production offers advantages in terms of product characteristics and efficiency. These 

benefits are in line with the goals of the Green Economy, as they support energy 

conservation, waste reduction, and sustainable manufacturing. The implications for the 

industry include not only improved product quality but also the potential for 

competitive advantages through adherence to sustainability principles [45], [46]. 
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In the study conducted by Maula [5], the production process of corn noodles utilizing 

local Madura corn flour was examined. The formulation included three main 

ingredients: 100% local Madura corn flour, 70% water, and 2% salt. These ingredients 

were mixed using a hand mixer for five minutes to ensure homogeneity. The mixture 

was then fed into a single screw extruder, which served both as a cooker and a shaper. 

The extruder used had a die with diameters of 1 mm (short diameter) and 1.5 mm (long 

diameter), producing corn noodle strands cut to approximately 50 cm in length. The 

final step involved drying the noodles. 

 

Fig. 1. The corn noodle production process using an Extruder 

The optimization process using Response Surface Methodology (RSM) resulted in 

ideal extrusion conditions of 95ºC temperature and 106 rpm screw speed for Elos corn 

noodles. These conditions yielded noodles with a cooking loss of 9.49%, elongation of 

161.85%, hardness of 6023.03 gf, and a degree of gelatinization of 91.39%. These 

parameters indicate that Elos corn noodles maintain their structure during cooking, have 

excellent flexibility, and provide a firm yet chewable texture, which enhances consumer 

satisfaction and versatility in culinary applications. 

Elos corn noodles meet the criteria for functional foods, offering health benefits 

beyond basic nutrition. With a low glycemic index (GI) of 44, they help regulate blood 

glucose levels, making them suitable for individuals with diabetes. Additionally, the 

noodles contain 20.22% resistant starch, which supports glycemic control and gut 

health. The gluten-free nature of these noodles further extends their appeal to those with 

gluten intolerance or celiac disease, positioning them as a nutritious alternative in the 

functional food market. 

The favorable physical and functional properties of Elos corn noodles highlight their 

commercial viability. The production process can be scaled up to meet market demand, 

leveraging local Madura corn flour to support regional agriculture. The increasing 

consumer interest in health-promoting and gluten-free products suggests a promising 

market for Elos corn noodles. By combining modern extrusion technology with 

traditional ingredients, these noodles offer a unique value proposition, attracting health-

conscious consumers and promoting sustainable development goals. 

This method highlights the integration of traditional Madura corn with modern 

extrusion technology, presenting a sustainable and functional food option. The use of a 

single screw extruder is particularly notable for its efficiency in processing and shaping 
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the noodles while maintaining the nutritional integrity of the corn. This approach not 

only aligns with the principles of green technology by minimizing waste and optimizing 

resource use but also adheres to Shariah values through the use of halal ingredients and 

processes. The resulting product, Madura’s Elos Corn Noodles, thus represents a unique 

fusion of local agricultural resources and innovative food processing techniques, with 

the potential to offer health benefits and support sustainable food practices.  

3.3 Alignment with Green-Shariah Economy Principles 

The production of Madura corn noodles using extrusion technology aligns with the 

principles of a Green-Shariah Economy by promoting sustainable and ethical food 

production. Extrusion technology is recognized as a cost-effective and high-

productivity method that retains significant nutrients and ensures microbiological 

safety. This method can be employed to create a diverse range of food products, 

including corn noodles, which contribute to food diversification and support local agro-

industries [17], [18]. The efficiency of extrusion technology in processing agricultural 

by-products and residues not only reduces waste but also enhances resource efficiency, 

which is a core tenet of sustainable food production practices. 

The Green-Shariah Economy principles emphasize environmental stewardship, 

social equity, and economic sustainability. These principles are echoed in the use of 

extrusion technology for processing agricultural by-products, thereby promoting 

resource efficiency and minimizing environmental impact [8], [40]. This approach 

aligns with the global sustainable development goals by reducing environmental 

footprints and fostering the utilization of local resources. By incorporating local agro-

industrial by-products into food production, the process supports local economies and 

reduces dependency on imported raw materials [47]. 

In addition to environmental and economic benefits, the use of local Madura corn 

in noodle production supports the principles of social equity and community 

development. It provides local farmers with a reliable market for their produce, 

enhancing their livelihoods and contributing to rural development. This alignment with 

the Green-Shariah Economy principles ensures that food production processes are not 

only efficient and sustainable but also socially responsible. By fostering economic 

growth within local communities and ensuring fair distribution of resources, this 

approach promotes a more equitable and just economic system. 

Moreover, sustainable practices in food processing, such as utilizing extrusion 

technology, contribute to the broader goals of the green economy. These practices 

ensure that the production of Madura corn noodles is environmentally sustainable, 

reducing waste and minimizing the carbon footprint. The alignment with Islamic 

economic principles, which emphasize ethical and responsible consumption, further 

enhances the appeal of these noodles to health-conscious and ethically-minded 

consumers [12]–[14]. 

In conclusion, the literature indicates significant potential for local Madura corn to 

be developed into functional noodles that are both environmentally sustainable and 

Shariah-compliant. This development can contribute to the green economy by aligning 

with Islamic economic principles and addressing both health and ethical consumer 

demands. The production of Madura corn noodles not only supports local agro-

industries but also promotes sustainable food production practices, fostering economic 
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growth, environmental preservation, and social well-being. Future research should 

explore consumer attitudes towards such products and the practical aspects of 

production and marketing within the Green-Shariah Economy framework [48]. This 

comprehensive approach ensures that the benefits of sustainable and ethical food 

production are fully realized, contributing to a more sustainable and equitable global 

food system. 

3.4 Analysis of the Potential Impact and Benefits 

The potential impact and benefits of Madura’s Elos corn noodles, produced using 

extrusion technology within the Green-Shariah Economy framework, are multifaceted 

and encompass economic, environmental, social, and health aspects. This analysis 

explores these potential benefits in detail, highlighting the positive contributions these 

noodles can make towards sustainable development goals. 

Table 1.   Multidimensional Benefits Framework 

Dimension Key Benefits GSE Principle 

Alignment 

Economic • Stimulates local corn market & and 

farmer incomes 
• Reduces wheat import dependency by 

20-30% (projected) 

• Creates jobs across agricultural-

processing-retail chain 
• Adds value to raw corn (3-5x price 

increase) 

• Community self-

sufficiency 
• Resource sovereignty 

• Fair wealth distribution 

Environmental • 15-20% lower energy use via extrusion 

vs traditional methods 

• 30% food waste reduction (corn bran 

utilization) 

• Lower carbon footprint (localized 

production) 

• Incentivizes soil conservation practices 

• Circular economy 

• Low-emission 

production 

• Sustainable land 

stewardship 

Social-Health • Enhanced food security for vulnerable 

groups 

• Gluten-free, low-GI alternative (diabetes-
friendly) 

• Preserves Madura corn cultural heritage 

• Improves rural livelihoods 

• Equitable nutrition 

access 

• Health-conscious 
consumption 

• Cultural preservation 

Table 1 outlines a multidimensional benefits framework that captures the projected impact of 

Madura’s Elos corn noodles through the lens of the Green-Shariah Economy (GSE). 

This framework demonstrates how the integration of extrusion technology with local 

agricultural resources can deliver significant outcomes across economic, 

environmental, social, and health dimensions—contributing directly to several United 

Nations Sustainable Development Goals (SDGs). 

Economically, the production of Elos corn noodles promotes local value creation by 

stimulating the Madura corn market and increasing farmers’ income through a 3–5-fold 
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price uplift in value-added products. Moreover, the initiative contributes to national 

food resilience by reducing wheat import dependency by an estimated 20–30%, 

fostering resource sovereignty and enhancing self-sufficiency within rural 

communities. This aligns with key Shariah economic values such as fair wealth 

distribution and ethical trade, as well as Green Economy goals promoting decentralized, 

inclusive growth. 

From an environmental perspective, the extrusion process offers a 15–20% reduction 

in energy consumption compared to traditional noodle-making methods while also 

reducing agro-industrial waste by 30% through the utilization of corn bran. The 

localized supply chain further lowers the product's carbon footprint and encourages 

sustainable land-use practices such as crop rotation and soil conservation. These aspects 

resonate with Green Economy principles related to circular production, low-emission 

technologies, and ecological stewardship. 

Socially and in terms of public health, the gluten-free and low glycemic index (GI) 

properties of Elos corn noodles make them particularly suitable for diabetic and health-

conscious populations, supporting equitable access to nutritious food. Importantly, this 

initiative also preserves the cultural heritage of Madura’s indigenous corn varieties, 

positioning traditional knowledge within a modern food innovation framework. By 

enhancing food security and rural livelihoods, the product reinforces the Shariah values 

of social justice and community welfare while promoting health-aware consumption 

patterns among broader markets. 

In summary, the production and promotion of Elos corn noodles exemplify a holistic, 

ethically grounded food innovation strategy. It integrates environmental sustainability, 

economic empowerment, cultural preservation, and health enhancement—making it a 

viable model for Green-Shariah-aligned functional food development in Muslim-

majority and resource-sensitive regions. 

3.5 Strategic Implementation Analysis 

The following table presents a comprehensive SWOT analysis for implementing 

Madura Elos Corn Noodles within the Green-Shariah Economy paradigm, with verified 

accessible references: 

Table 2. SWOT Framework for Scalability of Elos Corn Noodles 

Category Factor Strategic Implication 

STRENGTHS Nutritional 

Superiority 

Clinically validated low GI (44) and high resistant 

starch (20.22%) ideal for diabetic consumers; 

Gluten-free nature expands market inclusivity[5] 

 Sustainable 

Production 

Extrusion reduces energy use by 15-20% and 

waste by 30% through corn bran valorization [20] 

 Local Value 

Chain 
Integration 

Increases farmer income (3-5× value addition); 

Reduces wheat import dependency by 20-30% [1] 

 Shariah 
Compliance 

Halal certification aligns with Muslim-majority 
markets (67% of the Indonesian population) [10] 

WEAKNESSES Technical 
Barriers 

Limited small-scale producer access to extrusion 
technology; High initial investment costs [49] 



   

Fragility 

 

climate fluctuations [50] 

 Circular Corn cob waste valorization for antioxidants; 

 Regulatory 

Hurdles 

Complex nutraceutical labeling requirements; 

Protracted health-claim approval processes [37] 
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Consumer 

Perception 

Supply Chain 

Sensory differences from wheat noodles; Low 

awareness of functional benefits among 

mainstream consumers [31] 

Dependence on local corn harvests; Vulnerability to

OPPORTUNITIES Market 

Expansion 

Global functional food market projected at $586.1B 

by 2030; Halal food sector valued at $1.9 trillion 
[51], [52] 

 Policy 
Synergy 

Indonesia's National Food Diversification Program 
(2023); Green technology tax incentives [53] [54] 

Economy 

Integration 

Additional revenue streams from by-products [25] 

THREATS Market 

Competition 

Dominance of established low-cost wheat-noodle 

brands; Strong consumer habits [45] 

 Climate Risks Increasing drought frequency; Emerging pest 

threats to corn productivity [50] 

Table 2 presents a strategic SWOT analysis highlighting the scalability of Madura 

Elos Corn Noodles within the Green-Shariah Economy framework. The product's main 

strengths lie in its clinically validated nutritional properties—specifically a low 

glycemic index (GI 44) and high resistant starch content (20.22%)—which align well 

with the dietary needs of diabetic and health-conscious consumers [5]. Furthermore, its 

gluten-free nature enhances inclusivity. The extrusion technology used in production 

contributes to environmental sustainability by reducing energy consumption by 15–

20% and minimizing agro-waste through the valorization of corn bran [20]. 

Socioeconomically, the integration of local corn varieties strengthens rural value 

chains, increasing farmers’ income by up to fivefold while also contributing to a 20–

30% reduction in wheat import dependency [1]. In predominantly Muslim markets, 

halal certification ensures compatibility with ethical consumption patterns and religious 

compliance [10]. 

Despite these advantages, implementation is constrained by several internal 

weaknesses. These include limited access to extrusion equipment among small-scale 

producers, high initial capital costs  [49], consumer resistance linked to unfamiliar 

sensory profiles and limited awareness of functional food benefits [31]. Moreover, 

dependence on local corn harvests introduces supply-chain fragility, particularly under 

climate variability [50]. 

Opportunities are substantial, particularly given the global functional food market’s 

projected value of USD 586.1 billion by 2030 and the expanding halal food sector, 

currently estimated at USD 1.9 trillion [51], [52]. National policy support—including 

Indonesia's Food Diversification Program (2023) and fiscal incentives for green 

technologies [53] [54]—provides a conducive policy environment. Additionally, 

circular economy integration through the valorization of corn cob by-products presents 

new revenue pathways [25]. 

Nevertheless, external threats such as competition from established, low-cost wheat-

based noodles, stringent regulatory requirements for nutraceutical claims [45], and 
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rising climate risks to maize production [50] must be addressed. These insights 

emphasize the need for strategic investment, consumer education, and technology 

dissemination to fully realize the socio-ethical and economic potential of Elos Corn 

Noodles in the context of sustainable and Shariah-compliant food innovation.  

4 Conclusion 

This study demonstrates that Elos Madura corn noodles, innovated through extrusion 

technology, represent a viable and sustainable functional food aligned with Green-

Shariah Economy (GSE) principles. The extrusion process optimizes the noodles' 

nutritional profile—delivering low glycemic index (44), high resistant starch (20.22%), 

and gluten-free properties—making them a health-promoting alternative, particularly 

for diabetic and gluten-sensitive consumers. Crucially, this innovation supports 

environmental sustainability by enhancing resource efficiency, reducing waste, and 

lowering energy consumption compared to conventional methods. Economically, it 

empowers local agro-industries by valorizing Madura corn, reducing wheat import 

dependency, and fostering rural livelihoods. 

The integration of extrusion technology with GSE principles exemplifies an ethical 

model for food production, harmonizing ecological stewardship (Green Economy) with 

Islamic tenets of equitable resource use and social responsibility (Shariah Economy). 

While the multidimensional benefits, including health, environment, economy, and 

culture, are significant, realizing their full potential requires addressing scalability 

challenges. Future efforts must prioritize large-scale production feasibility, consumer 

acceptance studies, and circular economy integration (e.g., agricultural waste 

valorization) to ensure this innovation translates into tangible, sustainable development 

outcomes for local communities and broader markets. 
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