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Abstract

This study developed and evaluated Corn (Zea mays)-Based Nutri-Powder Soup Noodles as a potential functional food
product aimed at enhancing nutrition and promoting food innovation. The purpose of the study was to formulate and test
Corn (Zea mays)-based Nutri-Powder Soup Noodles with respect to nutritional composition, sensory acceptability, shelf
life and cost effectiveness. Five formulations were made; a control (FO) and four formulations (F1-F4) with different
amounts of corn-based nutri-powder. The proximate analysis showed that there were significant differences (p < 0.05)
among formulations whereby corn nutri-powder levels increased to higher levels leading to high protein, fiber, ash, lipid
content and metabolized energy, and a decrease in carbohydrate content. There was a slight increase in moisture content,
which can have an impact on product shelf stability. The hedonic assessment based on a 9-point scale revealed that F1 and
F2 scored the highest in color, aroma, taste, firmness, and overall acceptability as Like extremely. Conversely, F3 and F4
were less acceptable because of over substitution. The Acceptability Composite Index was able to determine that F1 was
the most desirable formulation. The results of shelf-life proved that all the formulations were acceptable within two days
and spoilage was evident after Day 3. Cost analysis revealed that the increase in production costs was associated with
increasing levels of Corn Nutri-Powder. As FO was most profitable, F1 offered the most suitable ratio between cost,
nutrition, and acceptability, making it the most feasible to commercialize.

Keywords: Corn (Zea mays), Nutri-Powder Soup Noodles, Functional Food, Nutritional Fortification, Sensory
Evaluation, Product Development

1. Introduction

Malnutrition remains a major public health concern that affects children’s health, growth, and academic performance. In
the Philippines, school-age learners continue to experience undernutrition, making school-based nutrition interventions
necessary. At the same time, the demand for convenient and readily prepared foods continues to increase, creating an
opportunity to develop fortified food products that are practical, acceptable, and nutritionally beneficial. In this context,
Corn (Zea mays) Based Nutri-Powder Soup Noodles are proposed as a nutrient-enriched, shelf-stable, and convenient food
product that may support school feeding, emergency food provision, and community nutrition initiatives.

The link between health and academic performance is widely recognized, as students in better health are more likely to
perform well in school. However, malnutrition continues to threaten this relationship, especially among children.
Malnutrition is described as the deprivation of essential nutrients needed for normal body development and organ
functioning (Johns Hopkins medicine, 2025), and it also includes undernutrition and overnutrition that may lead to
undesirable health outcomes (World Health Organization, 2022). In the Philippines, the problem remains significant, with
26 percent of children aged 5 to 10 reported as stunted and 8.2 percent as wasted (DOST-FNRI, 2021). Schools therefore
play an important role in health promotion through supportive policies and nutrition interventions such as the School-Based
Feeding Program. Despite the presence of feeding programs, available literature indicates limited attention to culturally
acceptable, nutrient-enriched, and conveniently prepared food products that may be integrated into school and community
nutrition interventions (Gelli et al., 2021). This need supports the development of Corn-Based Nutri Powder Soup Noodles.
The product responds to the growing preference for convenient foods (Nagy, 2018; Hena et al., 2022) and to the widespread
consumption of instant noodles worldwide (Wartaka and Sumardjono, 2020). Corn was selected because of its availability,
affordability, energy value, fiber content, B-complex vitamins, and antioxidants. When combined with Sagip Nutri-Pack,
the product becomes a potentially balanced and acceptable food option for learners and communities experiencing
malnutrition and food insecurity. The reviewed literature consistently presents corn as a nutritionally valuable and
functionally versatile ingredient for food innovation. According to Mishra, Sushma, and Sharma (2021), maize is rich in
starch, moderate protein, beneficial lipids, vitamins, minerals, and antioxidant bioactive compounds. Mishra et al. (2021)
likewise emphasized the presence of phenolic acids, flavonoids, and carotenoids that support health maintenance. In food
development, corn has been shown to be suitable for nutrient-enhanced products because of its carbohydrate, fiber, vitamin,
and mineral content (Rao et al., 2018; Reyes et al., 2021). Studies further show that corn-based and composite-flour noodles
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can improve fiber, protein, and carbohydrate profiles while maintaining acceptable sensory quality (Shobha et al., 2015;
Ali et al., 2018; Biomed Central Food, 2024). Zhang et al. (2022) also noted that non-wheat flours affect moisture, texture,
color, cooking loss, and antioxidant capacity, but can improve nutritional value when properly formulated. Corn’s gluten-
free character and functional properties, including water absorption and starch gelatinization, also make it useful in noodle
development (Singh et al., 2019) and influence cooking quality and digestibility (Ge et al., 2023). Processed corn flour also
retains fiber and bioactive compounds that strengthen the health-promoting quality of the final product (Adepoju & Sanni,
2021). These findings support the use of corn as both a structural and functional ingredient in nutrient-enriched noodles.

Corn is a major agricultural crop in the Philippines and a practical raw material for food innovation. Its local abundance
and nutritional properties make it a promising ingredient for value-added food products. The thesis notes that corn
production in the country remains substantial, and the crop supports the livelihood of many Filipino farmers. As a local
resource, corn contributes to reduced dependence on imported raw materials and supports agricultural productivity and
entrepreneurship (Philippine Council for Agriculture and Fisheries, 2023). At the global level, instant noodles remain
highly consumed, but literature also associates excessive intake of conventional instant noodles with health risks and
highlights the importance of healthier, higher-fiber alternatives (Rebellato et al., 2021; Fisher et al., 2022). A healthier
noodle product is therefore timely, especially one that can deliver functional benefits related to digestion, metabolism, and
disease risk reduction (Jha et al., 2017) and resistant starch-related gut health benefits (DeMartino and Cockbur).
International experiences also show that corn can serve as an alternative staple and as a substitute for wheat flour in noodle
production, helping reduce dependence on wheat imports (Subarna & Tjahja Muhandri; Rebellato et al., 2021).

The conceptual basis of the study rests on the view that corn is an appropriate functional food ingredient because of its
nutritive, phytochemical, and technological properties. The literature shows that corn contains polyphenols, flavonoids,
carotenoids, vitamins, sugars, and other phytochemicals of medicinal importance, with several plant parts identified as
sources of bioactive compounds According to the study of Nawal et al., (2018). The reviewed studies also indicate that
corn flour, when blended with other complementary ingredients, can produce nutrient-rich noodles with acceptable sensory
and textural properties. In this regard, the study is grounded in the idea that nutritional fortification and functional ingredient
interaction are central to product development and acceptability. The inclusion of Sagip Nutri-Pack further strengthens this
basis. The supplement, developed from corn, mung bean, sesame, cacao pod husk, malunggay, and turmeric, is presented
as nutritionally dense, with notable protein, fiber, fat, mineral, and energy contributions. These characteristics support its
use in the formulation of Corn (Zea mays) Based Nutri-Powder Soup Noodles as a product intended to improve dietary
quality and address nutrient deficiencies.

Although many studies discuss corn in food product development, there is limited research specifically on Corn-Based
Nutri-Powder Soup Noodles. Existing studies focus more on traditional corn applications or on wheat-, cassava-, or cereal-
based noodle systems rather than on nutrient-enriched instant noodle products using corn-based powders. This indicates a
need to examine the viability, nutritional value, phytochemical potential, and acceptability of a corn-based fortified noodle
product for possible use in school feeding, emergency nutrition, and community-based interventions. The literature
synthesis also suggests that corn is affordable, widely available, and nutritionally suitable for supplemental noodle
products, while fortified blends such as Sagip Nutri-Pack may help address deficiencies in communities affected by
undernutrition and overnutrition. Thus, the present study is justified as an effort to design and test a healthier noodle
alternative that combines convenience, local raw materials, consumer acceptability, and improved nutrient value (Mishra
et al., 2021; Rao et al., 2018; Reyes et al., 2021), (Shobha et al., 2015; Ali et al., 2018; Biomed Central Food, 2024), and
(Ge et al., 2023; Adepoju and Sanni, 2021; Singh et al., 2019).

The study directly aligns with SDG 2 — Zero Hunger, as it develops a food product intended to help address malnutrition
and improve access to more nutritious food options. It also supports SDG 3 — Good Health and Well-Being through the
promotion of nutrient-enriched food that may contribute to better dietary intake and health outcomes. In addition, the study
aligns with SDG 12 — Responsible Consumption and Production by encouraging the use of locally sourced agricultural
materials and food innovation practices that add value to corn and related local ingredients. The thesis itself explicitly
connects the study with DepEd Order No. 13, s. 2017 and these SDGs.

The study is important to multidisciplinary sustainability because it links nutrition, education, agriculture, food science,
entrepreneurship, and public policy in one innovation. From a public health and educational sustainability perspective, the
product may support improved nutrition among learners and strengthen school-based health interventions. From a socio-
economic and community sustainability perspective, it promotes local corn utilization, supports farmers and small-scale
entrepreneurs, and contributes to community-based food production. From a food and production sustainability perspective,
it encourages the development of affordable, shelf-stable, and locally sourced food alternatives that may be used in school
feeding, disaster response, and community nutrition settings. Overall, the study advances a practical model of food
innovation that connects nutrition improvement with local resource utilization and long-term food security (Pastor et al.,
2024).

International Journal of Sustainability and Advanced Integrated Research

792
Volume 2, Issue 2 (April-June 2026) | ISSN: 3107-7854



International Journal of Sustainability and Advanced Integrated Research
Volume 2, Issue 2 (April-June 2026) | ISSN: 3107-7854

The study aims to develop and evaluate Corn (Zea mays) Based Nutri-Powder Soup Noodles in terms of proximate analysis,
nutritive value, sensory properties, acceptability, shelf life, and cost-and-return potential. The study focuses on four
formulations and evaluates consumer acceptability among seventy-five respondents, with the broader objective of
determining whether the product can serve as a functional, accessible, and sustainable food innovation.

2. Material and methods

2.1 Research Design

The study used an experimental approach employing the Randomized Complete Block Designs (RCBD). It developed
several formulations of Corn (Zea mays) Based Nutri-Powder Soup Noodles and evaluated them in terms of nutritive
composition, sensory acceptability, and economic viability. The formulations consisted of FO, F1, F2, F3, and F4, with
varying proportions of Corn (Zea mays) Based Nutri-Powder, all-purpose flour, salt, and fresh eggs. Specifically, FO
contained 300 g all-purpose flour, 2 g salt, and 230 g fresh eggs; F1 contained 25 g Corn (Zea mays) Based Nutri-Powder,
275 g all-purpose flour, 2 g salt, and 230 g fresh eggs; F2 contained 50 g Corn (Zea mays) Based Nutri-Powder, 250 g all-
purpose flour, 2 g salt, and 230 g fresh eggs; F3 contained 75 g Corn (Zea mays) Based Nutri-Powder, 225 g all-purpose
flour, 2 g salt, and 230 g fresh eggs; and F4 contained 100 g Corn (Zea mays) Based Nutri-Powder, 200 g all-purpose flour,
2 g salt, and 230 g fresh eggs.

2.2 Locale of the Study

The study was conducted at Isabela State University-Echague Campus, San Fabian, Echague, Isabela, during March 2026,
with the overall conduct of the study spanning January to March 2026. The proximate analysis of the developed Corn (Zea
mays) Based Nutri-Powder Soup Noodles was conducted at the Quirino State University-Diffun Campus, College of Health
Sciences Food Laboratory.

2.3 Respondents of the Study

The respondents of the study were seventy-five (75) panelists who evaluated the consumer acceptability of the developed
noodle formulations during the Second Semester of the School Year 2025-2026. The sensory panel was composed of
randomly selected untrained students, faculty, and staff, as well as trained Food Technology experts from Isabela State
University-Echague Campus, San Fabian, Echague, Isabela. The panelists were also screened based on healthy lifestyle,
well-being, and current health condition during the conduct of the sensory evaluation.

2.4 Sample and Sampling Procedure

The study focused on the development and evaluation of Corn (Zea mays) Based Nutri-Powder Soup Noodles using
different product formulations. The research was limited to determining the proximate analysis of the developed
formulations, assessing acceptability in terms of color/appearance, odor/aroma, taste/flavor, texture, and overall
acceptability, identifying the most acceptable formulation, determining the Return-on-Investment (ROI) if marketed, and
documenting the process and composition of the product through an Information, Education, and Communication (IEC)
material. Respondents for the sensory evaluation were selected randomly from the identified participant groups.

2.5 Research Instrument

The main instrument for gathering sensory data was a score sheet based on the Nine-point Hedonic Scale. This instrument
was used by the panelists to rate the noodle samples in terms of appearance, aroma, taste, firmness, and overall
acceptability. The scale ranged from dislike extremely to like extremely. In addition to the sensory score sheet, proximate
analysis procedures were used to determine moisture, ash, lipid, protein, crude fiber, carbohydrates, energy value, and
calcium content. Moisture was determined using a moisture analyzer, ash according to the method of Raghuramalu, lipid
through the Folch method, protein through the Biuret method, crude fiber and carbohydrates through the Raghuramalu
method, and energy value through the Randive method.

2.6 Data Gathering Procedure

In preparing the product, pre-made Corn Nutri Powder was purchased from a verified supplier, while the ready-to-use soup
base was commercially sourced. All ingredients were inspected for freshness and quality. The noodle dough was prepared
by combining all-purpose flour with the specified amount of purchased Corn Nutri-Powder, adding salt, and gradually
incorporating eggs until a smooth dough was formed. The dough was kneaded for 8—10 minutes, rested for 20-30 minutes,
rolled into sheets, and cut into uniform noodle strands. The noodles were then boiled for two minutes, drained, lightly
brushed with 5 ml of oil to prevent sticking and dried through sanitary sun-drying before being packed in airtight food-
grade packaging. A beef broth containing salt, basic spices, and natural flavoring was also prepared and packed separately.
When prepared for consumption, the dried noodles were combined with the selected soup base and broth to produce a
convenient ready-to-eat meal. For sensory evaluation, all treatment samples were prepared under standardized and
controlled conditions to ensure reliability of results. The noodles were cooked using the same volume of water, cooking
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time, and temperature for all formulations. The samples were cooled to approximately 60—-70°C, placed in equal proportions
on clean plates, coded with randomly generated three-digit numbers, and presented in random order to the panelists. Water
was provided, and the panelists were instructed to rinse their mouths before and after sampling each treatment to avoid
flavor carry-over. The assessment was conducted objectively, and participants were informed of the purpose of the study
prior to evaluation.

2.7 Data Analysis Techniques

The proximate composition data were generated through standard laboratory procedures, while the sensory evaluation
results were statistically analyzed using the one-way classification of the analysis of Variance (ANOVA). F test, mean, and
descriptive statistics were used to determine whether significant differences existed among the formulations in terms of
color/appearance, taste/flavor, odor/aroma, texture, and general acceptability. Tukey Honestly Significant Difference
(HSD) was also used to identify which means significantly differed. In addition, a cost-benefit analysis was conducted to
evaluate the market potential of the product through computation of production expenses, unit cost, selling price, total
sales, income, and Return-on-Expenses (ROX).

2.8 Ethical Considerations

The study followed established ethical standards and research governance procedures to protect the dignity, welfare, and
rights of all participants. The research design, methodologies, and procedures were cleared by the Isabela State University
Institutional Review and Ethics Board (IREB) before implementation. Participants in the sensory test were properly
informed about the purpose of the study, the nature of their participation, and their rights. Informed consent was obtained,
participation was purely voluntary, and confidentiality and anonymity of responses were maintained. Laboratory
procedures for proximate analysis were also observed to ensure accuracy, transparency, and integrity of findings, and no
data manipulation or selective reporting was done. Ethical care was likewise observed in the development of the IEC
materials to ensure that the information presented was evidence-based, accurate, and not misleading. The researchers
declared that they had no conflicts of interest. The thesis also disclosed that Artificial Intelligence (Al) tools were used
only to help check grammar, refine language, and structure ideas, while all key aspects of the study, including research
design, data collection, analysis, and interpretation, remained under the researchers’ responsibility.

3. Results and Discussion

3.1 Nutritional Profile of the Developed Soup Noodles
3.1.1 Proximate Composition and Nutritive Value

The proximate analysis showed that increasing the level of Corn-Based Nutri-Powder improved most nutritional indicators
of the noodles. From F1 to F4, moisture increased from 33.71% to 34.81%, ash from 1.20% to 1.63%, lipid from 2.87% to
3.40%, protein from 9.74% to 11.07%, fiber from 1.93% to 3.07%, and metabolized energy from 11.27 kcal to 11.76 kcal.
In contrast, carbohydrate content decreased from 50.57% in F1 to 46.06% in F4. The results also indicated significant
differences among the formulations, and the comparison between Formulation 4 and Formulation 1 showed significant
differences in most nutritional parameters. These findings indicate that higher incorporation of Corn-Based Nutri-Powder
improved the nutritional value of the product, especially in terms of protein, fiber, minerals, lipid, and energy, although the
slight rise in moisture may affect shelf stability. This supports the importance of nutrient-dense products in addressing
malnutrition and dietary gaps as emphasized by the World Health Organization (2022) and DOST-FNRI (2021). The
findings also agree with literature showing that food fortification and product innovation can improve nutrient intake and
functional value (Gelli et al., 2021; Rao et al., 2018; Wartaka and Sumardjono, 2020). The significant variation among
formulations is likewise consistent with prior studies reporting that changes in ingredient composition significantly affect
moisture, protein, fat, fiber, carbohydrate, and overall nutrient profile (Singh et al. (2025); Srinu (2021); Un Niesa (2021);
Ifie et al., 2024; Mariam et al., 2025). The observed increase in protein, fiber, ash, lipid, and energy and the decrease in
carbohydrate also align with previous evidence on maize substitution and composite flour products (Olagunju et al. (2023);
Adebowale et al. (2022); Ifie et al., 2024; Kumar and Prabhasankar (2021); Sharma et al. (2025)).

3.2 Sensory Acceptability of the Developed Soup Noodles
3.2.1 Color/Appearance

In terms of color/appearance, F1 and F2 obtained the highest mean scores at 8.52, both interpreted as “Like extremely.”
The control formulation FO followed with 8.01 or “Like very much,” while F3 and F4 received the lowest ratings at 7.05
and 6.87, both interpreted as “Like moderately.” The grand mean was 7.79, and the results showed a significant difference
among formulations. These results indicate that moderate incorporation of Corn-Based Nutri-Powder improved the visual
appeal of the product, whereas excessive substitution reduced acceptability. The pattern suggests that appearance was more
desirable when the formulation maintained a balance between corn enrichment and the standard noodle structure. The
source also indicates that moderate addition increased product acceptance, while higher levels reduced it, emphasizing the
need to optimize formulation for both nutritional value and sensory quality. This is consistent with the value of hedonic
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testing in food product evaluation and market prediction as discussed by Stone and Sidel (2004), Lawless and Heymann
(2010), and Meilgaard et al. (2016).

3.2.2 Odor/Aroma

For odor/aroma, F1 and F2 received the highest mean scores of 8.57 and 8.55, both described as “Like extremely.” FO
obtained 8.16 or “Like very much,” while F3 and F4 had the lowest scores of 7.31 and 7.12, both interpreted as “Like
moderately.” The grand mean was 7.94, with a significant difference among treatments. The results suggest that moderate
amounts of Corn Nutri-Powder enhanced the aroma of the noodles, while excessive amounts produced a less desirable
smell. The discussion in the source attributes this to the naturally sweet and pleasant smell of corn at moderate levels and
to a stronger, less acceptable aroma at higher substitution levels. This interpretation is consistent with Zhu (2021), Fu
(2021), and Hou (2022), who explained that non-wheat ingredients can enhance noodle aroma when properly balanced,
but excessive substitution can lower sensory quality.

3.2.3 Taste/Flavor

For taste/flavor, FO, F1, and F2 obtained the highest ratings at 8.60, 8.65, and 8.57, respectively, all interpreted as “Like
extremely.” F3 and F4 scored lower at 7.21 and 7.27 and were both described as “Like moderately.” The grand mean was
8.06, indicating that the product was generally liked very much, and the differences among formulations were significant.
These findings indicate that low to moderate substitution of Corn Nutri-Powder did not reduce taste acceptability and may
even have improved it, especially in F1. However, higher levels reduced preference, likely because the corn flavor became
too dominant. This agrees with Zhu (2021), who noted that non-wheat flours can improve taste when used at the right level,
and with Fu (2021) and Hou (2022), who emphasized the importance of ingredient balance in achieving desirable flavor.
The decline in taste ratings at higher substitution levels also supports the view that exceeding the optimal level can
negatively affect product quality (Zhu (2021); Hou (2022)).

3.2.4 Firmness

In terms of firmness, F1 received the highest score at 8.57 or “Like extremely.” FO and F2 both scored 8.43 and were rated
“Like very much,” while F3 and F4 recorded the lowest values at 7.41 and 7.37, both interpreted as “Like moderately.”
The grand mean was 8.04, and the results showed a significant difference among the formulations. These results show that
moderate addition of Corn Nutri-Powder maintained or slightly improved noodle firmness, whereas excessive substitution
reduced texture quality. The source explains this through the role of gluten structure in producing firm, chewy, and elastic
noodles. At low to moderate levels, corn addition did not substantially weaken this structure, but higher levels reduced
cohesiveness and firmness. This interpretation is consistent with Fu (2021) and Hou (2022), while the poorer texture at
higher substitution levels also supports the explanation of Zhu (2021) that excess non-gluten ingredients weaken dough
structure.

3.2.5 General Acceptability

For general acceptability, F1 and F2 again had the highest mean scores at 8.52, both interpreted as “Like extremely.” FO
obtained 8.01 or “Like very much,” while F3 and F4 had the lowest ratings at 7.05 and 6.87, both described as “Like
moderately.” The grand mean was 7.79, and the results showed statistically significant differences among the treatments.
These findings indicate that moderate addition of Corn-Based Nutri-Powder improved overall product acceptance, while
higher levels reduced acceptability because of less favorable flavor, texture, or appearance. The source further suggests
that F1 and F2 have strong commercialization potential as healthier alternatives to traditional noodles, provided that
ingredient balance is maintained. This interpretation is consistent with the use of the hedonic scale as a valid measure of
consumer preference and product success potential as discussed by Stone and Sidel (2004), Lawless and Heymann (2010),
and Meilgaard et al. (2016).

3.2.6 Acceptability Composite Index and Most Acceptable Formulation

When the different sensory dimensions were combined into the Acceptability Composite Index, F1 ranked first with 8.59,
followed by F2 at 8.52, FO at 8.35, F3 at 7.23, and F4 at 7.17. F1 also recorded the highest ratings in odor/aroma, firmness,
and taste/flavor, while F1 and F2 shared the highest score for color/appearance. These results identify F1 as the most
acceptable formulation overall. The results imply that moderate substitution produced the best balance of sensory qualities,
whereas excessive substitution reduced consumer preference. The visual appeal of F1 and F2 was linked in the source to
the natural yellow pigmentation of corn, while the overall desirability of F1 reflected a better balance of flavor, aroma, and
texture. This is consistent with Food and Agriculture Organization. (2019), which recognizes corn as a valuable ingredient
in processed foods, with Hou, G. (2010), who emphasized the importance of color, firmness, and flavor in noodle
acceptability, and with Sobota, A., Zarzycki, P., & Rzedzicki, Z. (2015), who explained that moderate substitution improves
nutritional quality without substantially reducing sensory acceptability. The overall pattern also agrees with the observation
that consumer acceptability is highest at optimal rather than extreme formulation levels (Gull et al., 2022; Nadeem et al.,
2023).
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3.3 Shelf-Life Evaluation

All formulations remained acceptable only on Day 1 and Day 2. From Day 3 to Day 7, FO, F1, F2, F3, and F4 were all
already classified as unacceptable. This indicates that the developed noodles had a limited shelf life of two days under the
storage conditions used in the study, and the different levels of Corn-Based Nutri-Powder did not significantly alter shelf
stability. The results indicate that shelf stability was influenced more by storage condition and moisture content than by
formulation differences. The source attributes the rapid decline in acceptability to moisture retention, microbial activity,
and physicochemical changes common in fresh noodle products, including sour odor, sticky texture, and discoloration.
This interpretation is supported by Food and Agriculture Organization. (2019), which states that fresh noodles have short
storage life due to high moisture content, by Hou, G. (2010), who explains that fresh noodles usually remain acceptable
for only one to three days at room temperature unless refrigeration or preservatives are used, and by Fu, B. X. (2008), who
notes that moisture-rich cereal-based noodles undergo rapid microbial and sensory deterioration.

3.4 Cost and Return Analysis

The cost analysis showed that total production cost increased as the amount of Corn-Based Nutri-Powder increased, from
Php 120.00 in FO to Php 145.00 in F1, Php 166.00 in F2, Php 187.00 in F3, and Php 213.00 in F4. Under a uniform selling
price of Php 45.00 and equal yield, profitability declined as formulation level increased. FO generated the highest income
at Php 105.00, while F4 had the lowest at Php 12.00. Return on Expense (ROX) also declined from 87.5% in FO to 55.17%
in F1,35.54% in F2, 20.32% in F3, and 5.63% in F4. These findings show that although higher formulations offered better
nutritional enhancement, they were less economically viable under the fixed pricing system used in the study. FO and F1
were the most profitable, but F1 offered the best balance between consumer acceptability and reasonable profit. For this
reason, F1 emerged as the most practical formulation for commercialization, since it combined high sensory acceptability
with acceptable production cost and return.

4. Conclusion & Recommendations

The study found that increasing the level of Corn-Based Nutri-Powder improved the nutritional profile of the developed
soup noodles, with Formulation 4 showing the highest nutritional enhancement. All formulations were generally
acceptable, but significant differences were observed in sensory evaluation, with Formulation 1 consistently obtaining the
highest ratings in color/appearance, aroma, taste, firmness, and general acceptability. Shelf-life evaluation showed that all
formulations remained acceptable for only about two days under normal conditions, indicating limited storage stability. In
terms of cost and return, production cost increased as the level of Corn-Based Nutri-Powder increased, while profitability
and Return on Expense declined. Although FO was the most profitable and F4 had the highest nutritional value, Formulation
1 was identified as the most suitable formulation for possible commercialization because it provided the best balance among
nutritional enhancement, sensory acceptability, and economic viability.

Based on the results of the study, further evaluation should include microbial analysis, physicochemical testing, and
extended shelf-life assessment under refrigerated and controlled storage conditions to improve product safety and quality.
Future product improvement should focus on texture stability and moisture control to maintain firmness and sensory
quality. Similar studies may be conducted using other locally available crops or nutrient-rich plant ingredients to compare
their effects on noodle quality, nutritional value, and consumer acceptability. Further investigation on packaging
innovation, such as vacuum sealing or moisture-control packaging, is also recommended to improve shelf-life and
marketability. In addition, market testing and commercialization studies may be conducted to determine consumer demand,
pricing competitiveness, and sustainability in local communities, while food demonstration and nutrition education may be
used to promote the nutritional value and practical use of Corn (Zea mays)-Based Nutri-Powder Soup Noodles as an
alternative food product.

The study was limited to the evaluation of four formulations of Corn (Zea mays) Based Nutri-Powder Soup Noodles, the
assessment of acceptability by seventy-five respondents, the determination of shelf-life under the storage conditions used
in the study, and the computation of cost and return based on the formulated product.

Compliance with ethical standards

This study was conducted in accordance with institutional ethical standards and approved by the Isabela State University
Institutional Review and Ethics Board (IREB) prior to implementation. All participants in the sensory evaluation were
properly informed about the purpose of the study, the nature of their participation, and their rights, and their involvement
was entirely voluntary upon obtaining informed consent. Confidentiality and anonymity of all responses were strictly
observed, and the data gathered were used solely for research purposes.
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