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ABSTRACT 
The research employed a quantitative experimental method to analyze how corn cob flour affects the taste of muffins and its influence 
on customer product ratings. The research tested five different treatment groups, which included Treatment A with all-purpose flour at 
100%, Treatment B with 75% all-purpose flour and 25% corn cob flour, Treatment C with equal parts all-purpose flour and corn cob 
flour at 50% each, Treatment D with 25% all-purpose flour and 75% corn cob flour, and Treatment E with pure corn cob flour at 100%. 
The 50 panelists conducted sensory evaluation through the 9-point Hedonic Scale developed by Peryam and Pilgrim to evaluate 
appearance, aroma, taste, texture, and general acceptability. The researchers applied descriptive statistics through mean and standard 
deviation together with the Kruskal-Wallis H test for data analysis. Results showed that Treatments A and B received the highest ratings 
across most sensory attributes, while Treatment E received the lowest. The results showed a statistically important variation between 
the treatments (H = 68.769, p = .000) which proved that corn cob flour substitution levels had a significant impact on how people liked 
the muffins. The research demonstrated corn cob flour's ability to function as an environmentally friendly baking ingredient which 
should motivate scientists to explore new food products that utilize agro-industrial waste materials. 
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INTRODUCTION 
1.1 Background of the study 

Muffins exist under two other names which include quick bread 

muffins and American muffins. The basic components of muffins 

include flour and sugar and fat and a range of flavorings. The first 

recorded appearance of the term "muffin" occurred in the British 

publication London Labour during 1851 which started its rise in 

popularity. People from all generations enjoy muffins in different 

shapes and sizes and flavors as they serve both breakfast needs 

and snack cravings. The global muffin market shows ongoing 

growth because customers want to try new healthy food options. 

 

Different physical and chemical testing methods help scientists 

understand corn cobs through measurements of particle size 

distribution and specific mass and density and ash content and 

protein and starch and fat and moisture levels. The main 

components of corn cobs include 34.7% hemicellulose and 31.7% 

cellulose and 20.3% lignin together with proteins and simple 

sugars and lipids and starch and water and various other 

substances. The agricultural waste from corn production includes 

corn cobs which contain high fiber content and low processing 

costs that make them suitable for creating nutritious affordable 

food items to improve access to healthy eating choices. 

 

China uses corn by-products as cheap animal feed which wastes 

their nutritional value. The oils found in corn husks combine with 

dietary fiber content and corn pulp contains multiple minerals. 

The research shows these by-products contain antioxidant 

properties and anti-aging effects and anti-obesity benefits which 

makes them suitable for functional food ingredients after 

secondary processing. The South Korean study researchers 

examined corn cob phytosterol extraction for its liver health 

benefits and cholesterol reduction and diabetes prevention 

properties. 

 

The Philippines considers corn their main cereal crop which 

people describe as "poor man's rice." The staple food serves 

approximately 20% of the Filipino population who mainly reside 

in southern areas including Visayas and Mindanao. Corn provides 

essential nutrients through its protein content and fat and fiber and 

vitamin composition. The product contains two essential amino 

acids which include lysine and tryptophan that deliver multiple 

health advantages. The natural sweetness of corn cobs makes 

them a perfect addition to soups according to traditional cooking 

methods. The research about corn cob applications mainly 

focuses on their use in corncob pipes and biomass fuel production 

yet they have restricted food manufacturing applications. The 

food sector fails to recognize the nutritional fiber content of corn 

cobs which could be highly valuable. Corn cob flour as a muffin 

https://doi.org/10.36713/epra2013
https://doi.org/10.36713/epra24501


 
                                                                                                                                                                         ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 11| Issue: 10| October 2025|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2025: 8.691 || ISI Value: 1.188 

 

 

2025 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013-------------------------------435 

ingredient results in higher fiber muffins while making a new 

fiber-rich food product through agricultural waste transformation. 

 

The research conducted an assessment to determine if corn cob 

flour produces acceptable muffins through various treatment 

methods by evaluating their visual presentation and scent and 

flavor and texture and overall acceptance. The research 

establishes whether corn cob flour functions as a base component 

during muffin manufacturing. 

 

2. THEORETICAL FRAMEWORK 
The research based its foundation on New Product Development 

theory which centers on creating new products through 

innovation to fulfill market requirements. According to Azanzedo 

(2022) New Product Development follows a structured approach 

which transforms market possibilities into business-ready 

products through planned goal-based stages that reach defined 

targets. 

 

This framework was relevant for the research, which examined 

the sensory acceptability of muffins produced using corn (Zea 

mays L.) cob flour, thereby contributing to sustainable practices 

in the food industry.  

 

The research by Gurbuz (2024) shows that sustainability in 

product development receives support through his demonstration 

of alternative food ingredients which help decrease waste while 

improving nutritional value. The research used corn cobs which 

farmers would normally throw away to achieve two sustainable 

development goals by turning agricultural waste into useful 

products and reducing food spoilage. The food production 

method met the rising demand for functional foods because it 

chose components which served both flavor enhancement and 

health improvement purposes. 

 

The acceptability of corn cob as flour based muffins found 

support through the ongoing functional ingredient development 

trend. Research conducted by Perez (2022) indicated that corn 

cobs could provide dietary fiber, which was essential for digestive 

health, thereby enhancing the nutritional profile of baked goods. 

The market trend toward healthier food options matches what 

customers want according to Smith and Jones (2023). 

 

3. METHODOLOGY 
3.1 Research Design 

The research study used a quantitative research design which 

required collecting numerical data in an organized way to solve 

scientific problems. According to Rana, Gutierrez, and Oldroyd 

(2022) the quantitative approach proved useful for detecting 

patterns and establishing causal relationships and outcome 

measurements and population-wide generalizations. The 

researchers used quantitative methods to study how corn cob flour 

affects the sensory properties of muffins which include texture 

and flavor and overall acceptance. The study used statistical 

methods to determine if corn cob-based muffins matched the 

quality standards of conventional recipes. 

 

3.2 Participants  

The research included 50 participants who consisted of 20 BSHM 

students together with 10 faculty members and staff and 10 bakers 

and 10 parents. The collected responses underwent a 

summarization process before researchers organized them into 

tables for further analysis. 

 

3.3 Research Instrument 

The research used an adapted sensory evaluation score sheet 

which was based on the 9-Point Hedonic Scale created by Peryam 

and Pilgrim. The instrument functions as a tool to assess the 

sensory appeal of muffin samples which contain different 

amounts of corn cob (Zea mays L.) flour in their formulation. The 

evaluation form exists to collect information about five sensory 

attributes which include appearance and aroma and texture and 

taste and overall acceptability. Each attribute was rated using a 

structured 9-point scale, where panelists indicated their degree of 

liking or disliking for each sample. 

 

3.4 Data Analysis Procedure 

Once the accomplished questionnaires were collected, the data 

were tabulated and analyzed using appropriate statistical tools. 

The descriptive analysis of corn cob (Zea mays L.) as a main 

ingredient in muffin production used mean and standard deviation 

to evaluate participant responses which were collected through 

the adopted instrument. 

The study investigates how acceptable five different corn cob 

flour treatments are to respondents through their evaluations of 

appearance, aroma, taste, texture and overall acceptance. 

 

The second research question investigates the statistical 

difference between five different corn cob flour treatments based 

on respondent evaluations of appearance aroma taste texture and 

general acceptability. 

 

3.5 Ethical Considerations 

The researchers obtained authorization from the Campus 

Administrator to proceed with their data collection activities. The 

researchers gained approval before they could obtain informed 

consent from the respondents. The participants received 

information about their voluntary participation in the study and 

their right to stop participating at any time if they felt 

uncomfortable during the survey. 

 

The researchers took steps to guarantee that the message content 

used language which remained both clear and understandable to 

readers. 

 

The survey process maintained complete anonymity for all 

respondents who participated. The researchers maintained total 

confidentiality throughout the data collection process which 

involved gathering information from respondents.
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4. RESULTS AND DISCUSSIONS 
Table 1. Level of Sensory Acceptability of Corn Cob Muffins in Terms of Appearance, Aroma, Taste, and Texture in the Five 

Treatment Groups as Assessed by the Respondents 

Treatment Component N Mean Verbal Description SD 

A - 100% APF 

Appearance 50 8.56 Highly Acceptable .64 

Aroma 50 8.44 Very Acceptable .73 

Taste 50 8.52 Highly Acceptable .68 

Texture 50 8.46 Very Acceptable .73 

 General  50 8.50 Very Acceptable .62 

 

B - 75% APF and 25% 

CCF 

Appearance 50 8.56 Highly Acceptable .76 

Aroma 50 8.40 Very Acceptable .76 

Taste 50 8.28 Very Acceptable .78 

Texture 50 8.14 Very Acceptable .88 

 General 50 8.35 Very Acceptable .65 

      

C - 50% APF and 50% 

CCF 

Appearance 50 8.08 Very Acceptable .83 

Aroma 50 8.26 Very Acceptable .88 

Taste 50 8.00 Very Acceptable .86 

Texture 50 7.90 Very Acceptable .97 

 General 50 8.06 Very Acceptable .76 

      

D -25% APF and 75% 

CCF 

Appearance 50 7.92 Very Acceptable 1.14 

Aroma 50 7.88 Very Acceptable 1.15 

Taste 50 7.52 Very Acceptable 1.30 

Texture 50 7.42 Moderately Acceptable 1.39 

 General 50 7.69 Very Acceptable 1.12 

 

E - 100% CCF 

Appearance 50 6.86 Moderately Acceptable 2.09 

Aroma 50 6.90 Moderately Acceptable 2.10 

Taste 50 6.14 Slightly Acceptable 2.17 

Texture 50 6.00 Slightly Acceptable 2.18 

General 50 6.48 Slightly Acceptable 1.97 

Note: 8.51-9.00 Highly Acceptable; 7.51-8.50 Very Acceptable; 6.51-7.50 Moderately Acceptable; 5.51-6.50 Slightly Acceptable; 4.51-

5.50 Neither Acceptable/Unacceptable; 3.51-4.50 Slightly Unacceptable; 2.51-3.50 Moderately Unacceptable; 1.51-2.50 Very 

Unacceptable; 1.00-1.50 Highly Unacceptable. 

The findings in Table 1 showed that the level of sensory 

acceptability of corn cob muffins was influenced by the 

proportion of all-purpose flour (APF) and corn cob flour (CCF) 

used in the formulation. In general, the higher the percentage of 

corn cob flour, the lower the acceptability ratings across 

appearance, aroma, taste, texture, and overall quality. 

 

The control sample (Treatment A: 100% APF) received the 

highest scores among all treatments. The appearance and taste 

received excellent acceptability ratings at 8.56 and 8.52 

respectively. The aroma and texture and general acceptability 

received very acceptable ratings at 8.44 and 8.46 and 8.50 

respectively. The results showed that the traditional muffin 

formulation received the highest preference from respondents. 

 

The treatment B combination of 75% APF and 25% CCF 

produced the highest acceptability results because appearance 

received an excellent rating of 8.56 while all other attributes 

received very acceptable ratings. The overall mean score (M = 

8.35) suggests that muffins with 25% corn cob flour were almost 

as acceptable as the control group. 

 

Treatment C (50% APF and 50% CCF) showed a slight decrease 

in ratings but remained within the very acceptable range. The 

general acceptability score (M = 8.06) indicates that respondents 

preferred the 50–50 APF and CCF blend but their preference was 

lower than the control and 25% substitution level. 

 

The treatment D (25% APF and 75% CCF) showed the most 

significant decrease in acceptability ratings especially for texture 

(M = 7.42) which received moderate acceptance. The general 

score (M = 7.69) was still very acceptable, but lower compared to 

the previous groups. The results indicate that elevated levels of 

CCF lead to decreased sensory quality through negative impacts 

on both mouth feel and crumb texture. 
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Finally, Treatment E (100% CCF) obtained the lowest ratings in 

all attributes. The participants gave moderate acceptability ratings 

to appearance and aroma but the taste and texture and overall 

acceptability received slightly acceptable ratings. The data shows 

that respondents showed the least preference for muffins which 

contained only corn cob flour. 

 

The research findings demonstrate that corn cob flour substitution 

works effectively until 50% without affecting consumer approval. 

The study revealed that 25% substitution rates produced the 

highest positive results. The sensory quality experiences a sharp 

decline after this point because of noticeable changes in both 

texture and taste. 

Table 2. Significant differences in the level of Acceptability of Corn Cobs Muffins among five  treatments as assessed by the 

respondents. Differences in the Sensory Acceptability of Corn Cob Muffins Among Five Treatment Groups 

Acceptability N Mean Rank 
Kruskal 

Wallis H 
df p-value 

Treatment Group A 50 170.12 

68.769 4 .000 

Treatment Group B 50 154.75 

Treatment Group C 50 130.96 

Treatment Group D 50 108.77 

Treatment Group E 50 62.90 

                   *p < .05, significant 

The Kruskal-Wallis H test results from Table 2 demonstrated that 

sensory acceptability of corn cob muffins showed a significant 

difference between the five treatment groups, H = 68.769, p = 

.000. 

 

A study by Cabildo and Lizada (2020) examined the development 

and acceptability of cookies enriched with squash and 

malunggay, revealing that modifications in ingredient proportions 

significantly influenced the texture and taste preferences of 

panelists. The research by Mabunga, Cruz and Tolentino (2021) 

about banana peel and sweet potato flour muffins showed that 

different alternative flour types and amounts affected the product 

acceptance rates because some combinations produced 

undesirable textures and tastes which led to lower sensory scores. 

 

The researchers Dizon and Reyes (2020) stated that developers 

should maintain ingredient proportions when using fruit and 

vegetable residues from agro-industrial waste to sustain sensory 

quality for sustainable product development. The current research 

demonstrates that corn cob flour concentration produces a major 

effect on sensory acceptability which mirrors the findings of 

previous studies. 

 

The research of Gomez and Gomez (2019) demonstrates that non-

parametric tests including Kruskal-Wallis serve essential roles in 

sensory evaluations when data fails to satisfy parametric analysis 

requirements. Field (2018) also supported the use of post-hoc 

procedures such as Dunn’s test to identify specific group 

differences when significant results are observed in omnibus tests 

like Kruskal-Wallis. The research findings demonstrate that 

creating new baked goods requires correct recipe development 

and statistical analysis to produce consumer-accepted products. 

 

Table 3. Post Hoc Test for the Sensory Acceptability of Corn Cob Muffins 

Pairwise Comparisons of Treatment 

Treatment Group Test Statistic Std. Error Std. Test Statistic Sig. Adj. Sig.a 

Group E and Group D 45.87 14.34 3.20 .001 .014 

Group E and Group C 68.06 14.34 4.75 .000 .000 

Group E and Group B 91.85 14.34 6.40 .000 .000 

Group E and Group A 107.22 14.34 7.48 .000 .000 

Group D and Group C 22.19 14.34 1.55 .122 1.000 

Group D and Group B 45.98 14.34 3.21 .001 .013 

Group D and Group A 61.35 14.34 4.28 .000 .000 

Group C and Group B 23.79 14.34 1.66 .097 .972 

Group C and Group A 39.16 14.34 2.73 .006 .063 

Group B and Group A 15.37 14.34 1.07 .284 1.000 

Note: Significant if p < .05. Significance values have been adjusted by the Bonferroni correction for multiple tests. 
 

The analysis of Dunn's test requires using the adjusted p-value to 

determine which results are statistically significant. The 

adjustment method addresses multiple comparisons to lower the 

chance of Type I errors which occur because of testing many pairs 

of variables. 

 

Dunn's test with Bonferroni adjustment showed that Group E 

differs statistically from Group C and Group B and Group A. The 

results also showed significant differences between Group D and 

Group B and Group A. 
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The research results indicated that Group E members received 

lower acceptability ratings compared to Groups C, B and A. 

Moreover, the acceptability score of Group D was significantly 

lower than those of Groups B and A. The analysis showed that 

none of the other pairwise comparisons produced statistically 

significant results. 

 

5. CONCLUSIONS 
 An experimental research design was used to study the sensory 

acceptability of corn (Zea mays L.) cob flour-based muffins 

through five distinct formulations. The The evaluation process 

examined five main sensory elements which included appearance 

and aroma and taste and texture and overall acceptability through 

feedback from students and faculty and staff and bakers and 

parents. 

 

The evaluation of sensory properties included statistical analysis 

of mean and standard deviation to determine treatment acceptance 

levels. The results showed that most sensory characteristics 

received the highest acceptance ratings from Treatment A and 

Treatment B received very acceptable ratings. Treatments C and 

D were The evaluation results showed that Treatments C and D 

received very acceptable ratings but Treatment E obtained only 

slightly to moderately acceptable ratings. The Kruskal-Wallis H 

test results showed a significant difference in acceptability levels 

between the five treatments for all sensory attributes. The 

research findings demonstrated that corn cob flour functions as a 

suitable base component for muffin recipes although its 

acceptance level varies with different recipe formulations. 

 

6. RECOMMENDATIONS 
Recommendations were made based on the findings of the study, 

which showed that corn (Zea mays L.) cob flour was used to 

successfully substitute some of the flour in the manufacture of 

muffins 

 

Department of Agriculture (DA). It is recommended that the DA 

strengthen programs to promote the conversion of agricultural 

waste to value-added products, such as converting corn cobs to 

flour. The study revealed that muffins made with flour substituted 

from 25 to 50% corn cob flour were, in fact, rated as very 

acceptable, which supports the DA's goals of sustainability and 

waste reduction. 

 

Corn Farmers and Producers. Farmers should partner with local 

food processors and cooperatives to supply corn cobs for 

production of flour. Since consumer testing indicated that muffins 

made with varying percentage of corn cob flour were acceptable 

to consumers, farmers can produce additional income from corn 

farming while reducing waste. 

 

Local Entrepreneurs. Small-scale bakery owners or food 

businesses should consider extending their product lines to 

include muffins made with corn cob flour. Consumer treatments 

A – C were all rated to be high in appearance, taste, and texture 

and were considered acceptable food. This entrepreneurial 

activity fosters entrepreneurship as well as responds to consumer 

demand for functional foods. 

 

Housewives. Housewives are encouraged to try and implement 

muffin production in their home using partial substitution with 

corn cob flour. The 25 to 50% recipe trials used herein can be 

viable for livelihood programs and provide an inexpensive avenue 

for home-based enterprise and supplemental income for the 

family. 

 

Potential Consumers. Consumers are encouraged to try corn cob 

flour muffins as a nutritious and sustainable food alternative. 

Since the sensory evaluation showed that they are acceptable in 

terms of coloration, aroma, flavor, and texture, they could be sold 

as healthy snacks in schools, bakeries, and food fairs. 

 

Future Researchers. While it was beyond the scope of this 

investigation, it is suggested that future studies could work 

towards optimizing the formulations of corn cob flour muffins 

addressing the texture challenges observed in the 100% 

substitution trial. In addition, testing across a broader consumer 

audience consists of different age groups and locations, would 

improve the generalizability of the study. 
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