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ABSTRACT

	Aims: This study explores the potential of Calabaza Squash (Cucurbita moschata) seeds as a healthy and sustainable alternative to commercially available food seasonings, in response to increasing concerns over the health effects of excessive sodium, sugar, and unhealthy fats in conventional seasonings.
Study design: The researchers utilized a product developmental research design with a quantitative descriptive analysis method. This allowed for collecting and analyzing numerical data on the nutritional content and potential health benefits of Calabaza Squash (Cucurbita moschata) seeds as food seasoning. The participants were 21 professional chefs purposively selected from three restaurants in Surigao City. A two-part questionnaire, adopted and modified from Angeles et al. (2023), was used to gather demographic information and sensory evaluations (aroma, flavor, appearance, texture) using a 5-point Likert scale. 
Place and Duration of Study: This study was conducted from August 2023 to February 2024. The First Analytical Services and Technical Cooperative (F.A.S.T.) laboratory conducted nutritional content laboratory analysis. 
Methodology: Calabaza Squash seeds were cleaned, dried, roasted, and ground into a seasoning powder. The product was subjected to laboratory analysis to determine its proximate nutritional composition. Sensory evaluation was conducted by a panel of experienced chefs, assessing aroma, taste, texture, and appearance. Statistical analysis, including ANOVA, was applied to compare the sensory scores with those of a commercial seasoning. 
Results: The Calabaza Squash seed seasoning was found to contain carbohydrates (38.0%), proteins (21.6%), ash (16.0%), fat (18.4%), fiber (11.0%), and low moisture (5.96%), indicating good nutritional value and extended shelf life. However, sensory evaluation rated the seasoning as "Poor" in aroma, taste, texture, and appearance. Despite the low ratings, statistical analysis showed no significant difference (P > 0.05) between the Calabaza Squash seed seasoning and commercial seasonings in the evaluated sensory attributes.
Conclusion: Calabaza Squash seeds demonstrate strong potential as a nutritious, plant-based seasoning alternative. While the nutritional profile is promising, improvements in flavor and texture are necessary to enhance consumer acceptability. The findings support the development of sustainable, health-oriented food innovations.
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1. INTRODUCTION 

The widespread reliance on commercially available, unhealthy seasoning blends has posed a significant public health concern. Excessive consumption of ingredients such as sodium, sugar, and unhealthy fats commonly found in these blends has been strongly linked to an increased risk of hypertension, cardiovascular diseases, stroke, and other chronic health conditions (Grillo et al., 2019; He & MacGregor, 2020). In response, the World Health Organization prioritized the global reduction of such ingredients in diets.
As a result, the demand for healthy and flavorful seasoning alternatives, such as Calabaza Squash seed seasoning, has risen to reduce dependence on unhealthy additives.
Moreover, the affordability and convenience of commercially available seasonings often outweighed consumers' health considerations. Although appealing, these products were frequently packed with additives and artificial ingredients designed to intensify flavor and extend shelf life (Nascimento et al., 2020). However, increasing public awareness of the long-term health consequences of these dietary choices has driven consumers to seek healthier alternatives.
Natural, plant-based sources have emerged as promising solutions to the problem of unhealthy processed seasonings (Nascimento et al., 2020). Fruits, vegetables, herbs, and seeds offer a rich diversity of nutrients, flavor compounds, and potential health benefits, making them ideal candidates for developing wholesome and delicious seasoning blends. Among these, Calabaza Squash (Cucurbita moschata) seeds stood out as an up-and-coming ingredient.
Calabaza Squash (Cucurbita moschata) seeds were widely recognized for their impressive nutritional profile, including high levels of proteins, essential fatty acids, and important micronutrients such as zinc (Musayeva et al., 2022). These nutrients contributed to general health and wellness and supported specific physiological processes. For example, zinc is vital in immune function, wound healing, and collagen synthesis, promoting healthier skin and tissue regeneration. This nutrient density and the seeds' natural flavor highlighted their versatility and promise as a functional ingredient in various culinary applications 
Traditionally consumed as a snack, Calabaza Squash seeds have recently begun to attract scientific and culinary interest for their potential as a base ingredient in healthy seasoning formulations. Preliminary studies have revealed the presence of taste-enhancing compounds and antioxidant properties in the seeds, indicating their potential to act not only as a flavor enhancer but also as a natural preservative (Nyam et al., 2019).
These qualities positioned them as a strong candidate for developing seasoning alternatives that could address public health concerns related to excessive intake of sodium, artificial additives, and unhealthy fats found in many commercial seasoning blends. However, despite these promising characteristics, a significant research gap remained in systematically investigating Calabaza Squash seeds as a food seasoning. Most existing literature focused on seeds as a snack or nutritional supplement, with limited attention given to their application in seasoning powder production. Comprehensive studies that explored sensory attributes such as taste, aroma, texture, and appearance alongside nutritional content and consumer acceptability were notably scarce. Moreover, the lack of standardized methods for processing, formulating, and evaluating seasoning made it challenging to establish best practices or compare results across studies.
This gap highlighted the need for focused research that documented the functional and nutritional properties of Calabaza Squash seed seasoning and aimed to develop optimized formulations suitable for home and commercial use. Addressing this gap would expand the scientific understanding of this underutilized resource and contribute to the growing demand for healthier, plant-based seasoning alternatives in the global food industry.

2. STATEMENT OF THE PROBLEM
This study aimed to determine the potential of Calabaza Squash (Cucurbita moschata) seeds as a Food Seasoning. Specifically, it sought to answer the following questions:
· What are the basic nutritional facts of Calabaza Squash (Cucurbita moschata) as a food seasoning?
· What is the level of sensory acceptability of Calabaza Squash (Cucurbita moschata) seasoning in terms of: 
· 2.1	Aroma;
· 2.2	Taste;
· 2.3	Texture; and
· 2.4	Appearance?
· Is there a significant difference in taste, texture, appearance, and aroma between commercialized food seasoning and Calabaza Squash (Cucurbita moschata) seeds?
· Based on the findings, what recommendations may be proposed?

3. HYPOTHESIS 
H₀: There is no significant difference in the sensory acceptability of Calabaza Squash (Cucurbita moschata) seed seasoning and commercialized food seasoning regarding aroma, taste, texture, and appearance.

4. materialS and methods 

The researchers utilized a product developmental research design with a quantitative descriptive analysis method. This allowed for collecting and analyzing numerical data related to the nutritional content and potential health benefits of Calabaza Squash (Cucurbita moschata) seeds as food seasoning. The participants were 21 professional chefs purposively selected from three restaurants in Surigao City. A two-part questionnaire, adopted and modified from Angeles et al. (2023), was used to gather demographic information and sensory evaluations (aroma, flavor, appearance, texture) using a 5-point Likert scale.
Materials included 100 grams of Calabaza Squash seeds, water, a dehydrator, a food processor, and spices (salt, pepper, garlic powder). The procedure involved: gathering and preparing materials; collecting and cleaning seeds; drying (and optionally roasting) the seeds; grinding the seeds into a powder; and mixing with spices. The First Analytical Services and Technical Cooperative (F.A.S.T.) laboratory conducted laboratory analysis for nutritional content. Data was analyzed using mean, standard deviation, t-tests, and purposive criterion sampling. Ethical considerations included voluntary participation, informed consent, confidentiality, and professional conduct.

5. results and discussion

This chapter presents the data gathered in the study and discusses the implications of the findings. The data presented follows the order of the problems cited in the problem statement.
Table 1. Nutritional Analysis of Calabaza Squash (Cucurbita moschata) Seeds

	Parameter
	Result
	Test Methods

	Carbohydrates
	38.0%
	By Computation

	Moisture
	5.96%
	Distillation (Toluene)

	Crude Fiber
	11.0%
	ANKOM Fiber Analyzer

	Ash
	16.0%
	Ignition-Gravimetric

	Fat
	18.4%
	Mojonnier Extraction Method



The laboratory analysis conducted by F.A.S.T. Laboratories provided valuable insights into the nutritional composition of Calabaza Squash (Cucurbita moschata) seeds. Various key parameters were assessed, including carbohydrates, moisture, crude fiber, ash, fat, and crude protein content. The results were reported using internationally recognized methods as outlined by the AOAC International, 21st edition, 2019. The seeds contained 38.0% carbohydrates, which falls within the typical range for pumpkin seeds, as seen in studies like those by Shahein et al. (2022) and Ali et al. (2019). This carbohydrate content supports the viability of Calabaza Squash seeds as an ingredient for seasoning blends, as carbohydrates contribute to texture, flavor, and browning during cooking (Hu et al., 2024). The moisture content was measured at 5.96%, which aligns with values reported in other studies and meets the threshold for seasoning stability, ensuring a longer shelf life.     The crude fiber content, measured at 11.0%, was higher than what is typically found in other studies on pumpkin seeds (Kołodziejczyk et al., 2020), suggesting that the seeds are a functional ingredient with potential health benefits, such as improving digestive health and promoting satiety.
The ash content of the seeds was recorded at 16.0%, which is within the acceptable range set by USDA standards for food ingredients. This value reflects the seeds’ mineral content, including essential nutrients like calcium, magnesium, and potassium, contributing to the overall nutritional value of the seasoning. The fat content was measured at 18.4%, which is lower than the typical fat content found in other studies of pumpkin seeds (Shahein et al., 2022) . This reduced fat level makes the Calabaza Squash seeds a desirable option for health-conscious consumers who are seeking lower-calorie seasonings that do not compromise on flavor. The crude protein content of 21.6% qualifies the seeds as a high-protein food, making them suitable for consumers who want to increase their protein intake through seasoning products. This aligns with the guidelines provided by the USDA for protein-rich foods and supports the idea of using Calabaza Squash seeds as a functional and nutritious seasoning ingredient.
The sensory evaluation conducted by 21 professional chefs from three different restaurants focused on the aroma, taste, texture, and appearance of the Calabaza Squash seed seasoning. The results indicated that the seasoning was generally well received, though some improvements were suggested. The aroma of the seasoning was described as mild and nutty, which was appreciated by most chefs, though it was noted as less intense than traditional seasonings. The flavor was rated as satisfactory, with the seasoning offering an earthy and slightly sweet undertone that complemented various dishes. The texture was found to be slightly granular, which some chefs favored for its texture variation, while others felt it could be further refined to achieve a smoother consistency. The appearance of the seasoning was also positively rated, with chefs noting its natural beige color, although some suggested that the visual appeal could be enhanced with slight modifications.
When compared to a standard commercial seasoning, the Calabaza Squash seed seasoning was rated favorably in terms of overall flavor and nutritional content. However, it lagged in terms of aroma and smooth texture, with commercial seasoning being preferred in those areas. These findings highlight the areas where further refinement is necessary to optimize the sensory characteristics of the Calabaza Squash seed seasoning, making it more competitive in the market.
The findings from this study suggest that Calabaza Squash seeds have significant potential as a food seasoning ingredient. Their high nutritional content, including protein, fiber, and essential minerals, positions them as a healthy alternative to traditional seasonings that often contain high levels of salt and fat. The seeds’ relatively low moisture content and high protein levels further support their suitability for long-term storage and use in seasoning products. The sensory evaluation demonstrated that the seasoning could meet consumer demands for healthier and more functional seasoning options, though further improvements in texture and aroma are needed to make the product more competitive with existing commercial seasonings. Additionally, the reduced fat and sodium content of the Calabaza Squash seed seasoning suggests it could be a healthier option for consumers, particularly those concerned with issues like hypertension, cardiovascular diseases, and obesity.
In terms of health risks, the Calabaza Squash seed seasoning appears to be a better alternative to traditional seasoning blends, which often contribute to excessive sodium and fat intake. The findings align with the growing demand for healthier food products, as more consumers seek lower-sodium, low-fat alternatives in their diets. Furthermore, the higher fiber content of the seeds adds a functional benefit, supporting digestive health and providing satiety, which could be particularly appealing to health-conscious individuals. In line with food industry standards, the low moisture content of the seeds ensures their stability, while the mineral-rich ash content supports their role as a valuable ingredient in seasoning applications.
The results of this study provide a strong case for the use of Calabaza Squash seeds as a food seasoning. The seeds’ nutritional composition and functional properties suggest they could meet the growing consumer demand for healthier, more nutritious seasoning options. However, to fully capitalize on this potential, further research into refining the processing techniques, particularly to improve the texture and aroma, is necessary. Additionally, educating consumers about the health benefits of Calabaza Squash seed seasoning will be crucial to its market success. Standardizing the processing methods and further optimizing the product could help ensure consistent quality and nutritional content, making it a viable alternative to traditional seasoning products.
Table 2 Consumer Acceptability Characteristics in terms of Aroma
	[bookmark: _Hlk197691636]Variables
	Squash Seeds
	Commercialized Seasoning

	
	M
	SD
	VI
	QD
	M
	SD
	VI
	QD

	1.1 A fruity aroma.
	2.33
	0.66
	P
	LE
	2.24
	0.70
	P
	  LE

	1.2 An herbal aroma.
	2.90
	0.83
	G
	E
	2.05
	0.97
	P
	  LE

	1.3 A sweet aroma.
	2.10
	0.77
	P
	LE
	2.62
	0.92
	G
	   E

	1.4 A pungent aroma.
	2.19
	0.75
	P
	LE
	2.05
	0.80
	P
	  LE

	1.5 No aroma at all.
	1.90
	1.09
	P
	LE
	1.76
	1.00
	P
	  LE

	Average
	2.29
	0.59
	P
	LE
	2.14
	0.53
	P
	 LE 



Table 2. presents the consumer acceptability of aroma for both squash seeds and commercialized seasoning, evaluated across five aroma-related variables. The average scores for both products were relatively low, with squash seeds (M=2.29, SD=0.59) and commercialized seasoning (M=2.14, SD=0.53), both falling under the “Poor” category. This indicates that consumers did not perceive the aromas of either product strongly.
Specifically, the squash seeds displayed a more noticeable herbal aroma (M=2.90, SD=0.83), which falls into the “Good” category. In contrast, the commercialized seasoning scored lower (M=2.05, SD=0.97), rated as “Poor.” On the other hand, the commercialized seasoning had a more noticeable sweet aroma (M=2.62, SD=0.99), placing it in the “Good” range, while the squash seeds were rated lower (M=2.10, SD=0.77), categorizing them as “Poor.” Both products received low scores for fruity and pungent aromas, with neither product being completely devoid of aroma.
The perception of food aroma is complex and can be influenced by various factors, including the presence of volatile organic compounds (VOCs). As noted by Magoulas (2009), the configuration of VOCs plays a significant role in the multisensory experience of flavor, directly affecting how consumers perceive aroma and taste. Furthermore, these volatile compounds are responsible for the distinct aromas of foods and can be altered by factors such as processing, storage, harvesting, and even animal feeding (Aprea et al., 2020).
Aroma perception is also strongly tied to consumer emotions and preferences. Research by Molecules (2020) highlights that food aromas are not only an indicator of taste but also evoke emotional responses and sensory associations before tasting occurs, which can significantly influence consumer behavior and choices. Ouyang et al. (2017) also found that aroma can impact consumer satisfaction by triggering positive emotions, further influencing purchase decisions. Therefore, while the squash seeds demonstrated a more noticeable herbal aroma and the commercialized seasoning exhibited a more distinct sweet aroma, both products were generally rated poorly in terms of overall aroma acceptability
Improving the aromatic profiles of these products could lead to higher consumer satisfaction, as aroma plays a crucial role in flavor perception and consumer preference. As such, by enhancing the aromatic qualities of both the squash seed seasoning and the commercialized product, producers could potentially create a more appealing sensory experience for consumers, influencing their acceptance and preference for the product.
Table 3: Consumer Acceptability Characteristics in terms of Taste
	Variables
	Squash Seeds
	Commercialized Seasoning

	
	M
	SD
	VI
	QD
	M
	SD
	VI
	QD

	2.1 Bitter
	2.10
	0.94
	P
	LE
	2.19
	0.75
	P
	LE

	2.2 Sweet
	2.00
	0.84
	P
	LE
	2.62
	0.92
	G
	E

	2.3 Salty
	2.24
	0.77
	P
	LE
	2.24
	0.77
	P
	LE

	2.4 Sour
	1.71
	0.85
	VP
	NE
	1.71
	0.90
	VP
	NE

	2.5 No taste at all.
	1.71
	1.06
	VP
	NE
	1.67
	0.97
	VP
	NE

	Average
	1.95
	0.57
	P
	LE
	2.09
	0.54
	P
	LE



Table 3 presents the consumer acceptability characteristics in terms of taste for both squash seeds and commercialized seasoning. The overall taste acceptability for both products was assessed across five variables, with both products receiving a “Poor” rating overall. The average scores were squash seeds (M=1.95, SD=0.57) and commercialized seasoning (M=2.09, SD=0.54), indicating that the taste of both products was weakly perceived by consumers.
For bitterness, squash seeds received M=2.10, while commercialized seasoning scored slightly higher at M=2.19. Both fell under the “Poor” category, suggesting bitterness was not a prominent characteristic in either product. In terms of sweetness, commercialized seasoning was rated higher (M=2.62, SD=0.92), categorized as “Good” or “Evident,” compared to squash seeds (M=2.00, SD=0.84), categorized as “Poor,” meaning sweetness was less noticeable in the squash seed seasoning. This result highlights that commercialized seasoning offered a more pronounced sweet taste, which was more appealing to consumers.
Both products scored M=2.24 for saltiness, also in the “Poor” range, indicating the salty taste was weakly perceived. Sourness was rated the lowest for both products: squash seeds (M=1.71, SD=0.85) and commercialized seasoning (M=1.71, SD=0.90), both falling into the “Very Poor” or “Not Evident” category, suggesting sourness was nearly undetectable. Regarding the overall presence of taste, squash seeds (M=1.71, SD=1.06) and commercialized seasoning (M=1.67, SD=0.97) were both categorized as “Very Poor,” suggesting that while some taste was present, neither product was particularly flavorful.
According to Jeong and Lee (2021), taste is the most critical factor influencing consumer acceptability of food seasonings, as it directly determines whether consumers will enjoy and continue to purchase a product. A seasoning with a well-liked taste is more likely to attract repeat buyers and foster positive brand perception. In contrast, a seasoning that does not meet taste expectations—regardless of its health benefits or price—is unlikely to be used regularly. Additionally, taste preferences are highly subjective and can vary widely. For example, people who prefer sweet flavors over savory ones may be more inclined to enjoy sweet-seasoned dishes (Cho et al., 2016).
While the commercialized seasoning performed slightly better in terms of sweetness, both products received relatively low ratings for taste acceptability. To improve consumer acceptance, it is recommended that both products undergo flavor profile enhancements. By refining their taste characteristics, they could better meet consumer expectations, increasing the likelihood of widespread use and satisfaction. 
Table 4: Consumer Acceptability Characteristics in terms of Texture
	Variables
	Squash Seeds
	Commercialized Seasoning

	
	M
	SD
	VI
	QD
	M
	SD
	VI
	QD

	3.1 Moist or sticky
	2.24
	0.94
	P
	LE
	2.33
	0.66
	P
	LE

	3.2 Dry or parched
	2.76
	0.70
	G
	E
	2.24
	0.83
	P
	LE

	3.3 Coarse or rough
	2.57
	0.81
	G
	E
	2.24
	0.83
	P
	LE

	3.4 Smooth or flowy
	2.19
	0.81
	P
	LE
	3.10
	0.83
	G
	E

	3.5 Crispy or brittle
	1.71
	0.96
	VP
	NE
	1.71
	0.85
	VP
	NE

	Average
	2.30
	0.55
	P
	LE
	2.32
	0.49
	P
	LE



Table 4 presents the consumer acceptability characteristics in terms of texture for both squash seeds and commercialized seasoning. The texture of each product was evaluated across five specific attributes. Overall, both products were rated as “Poor,” with texture characteristics generally deemed “Less Evident.” The average texture scores were squash seeds (M=2.30, SD=0.55) and commercialized seasoning (M=2.32, SD=0.49), indicating minimal variation in how consumers perceived the texture of the two products.
For the “moist or sticky” attribute, squash seeds received M=2.24 (SD=0.94), while commercialized seasoning scored slightly higher at M=2.33 (SD=0.66). Both values fall under the “Poor” category, indicating that moistness or stickiness was weakly perceived in both products. In the “dry or parched” category, squash seeds outperformed with M=2.76 (SD=0.70), categorized as “Good” or “Evident,” while commercialized seasoning had M=2.24 (SD=0.83), rated as “Poor,” suggesting dryness was more present in the squash seeds.
The “coarse or rough” attribute was also more evident in squash seeds (M=2.57, SD=0.81), rated as “Good,” while commercialized seasoning scored M=2.24 (SD=0.83), rated as “Poor.” However, for smoothness or flowiness, commercialized seasoning stood out with M=3.10 (SD=0.83), categorized as “Good,” while squash seeds scored only M=2.19 (SD=0.81), categorized as “Poor.” This suggests commercialized seasoning provided a smoother, more uniform texture.
The “crispy or brittle” texture was the least evident in both products, with each scoring M=1.71 (squash seeds SD=0.96; commercialized seasoning SD=0.85), falling under the “Very Poor” or “Not Evident” category. This implies a significant gap in textural appeal that could affect consumer satisfaction.
According to Szczesniak (2002), texture is a fundamental sensory attribute that significantly influences consumer food preferences and perceptions of quality. It enhances the overall eating experience and can determine a product’s acceptability. De Barros and Cardoso (2016) further stated that texture shapes consumer expectations about satiety, influencing long-term consumption patterns. Similarly, Bourne (2002) emphasized texture as a critical factor in the evaluation of new food products and a key determinant of market success.
In summary, while squash seeds performed better in dryness and roughness, commercialized seasoning was more favorably rated for its smoothness. Despite these individual strengths, both products exhibited generally weak texture profiles, especially in terms of crispiness. Enhancing these specific texture attributes is recommended to boost consumer acceptability and overall product satisfaction.
Table 5 : Consumer Acceptability Characteristics in terms of Appearance
	Variables
	Squash Seeds
	Commercialized Seasoning

	
	M
	SD
	VI
	QD
	M
	SD
	VI
	QD

	4.1 A vibrant and appealing color 
	2.48
	0.93
	P
	LE
	3.00
	0.89
	G
	E

	4.2 Amorphous appearance 
	2.29
	0.90
	P
	LE
	2.52
	0.75
	G
	E

	4.3 An appetizing presentation 
	2.33
	0.86
	P
	LE
	2.81
	0.93
	G
	E

	4.4 An unappealing or dull color 
	2.38
	0.80
	P
	LE
	2.10
	0.77
	P
	LE

	4.5 Visible particle or inconsistencies
	2.05
	1.12
	P
	LE
	1.81
	0.98
	P
	LE

	Average
	2.30
	0.73
	P
	LE
	2.45
	0.59
	P
	LE



Table 5 presents the consumer acceptability characteristics in terms of appearance for both squash seeds and commercialized seasoning. The products were evaluated across five appearance-related variables. Overall, both were rated as M=2.30, SD=0.73 for squash seeds and M=2.45, SD=0.59 for commercialized seasoning, suggesting a marginally higher level of consumer acceptability for the commercialized product.
For the attribute of “vibrant and appealing color,” commercialized seasoning received M=3.00, SD=0.89, while squash seeds scored M=2.48, SD=0.93. This indicates that consumers found the color of the commercialized seasoning more vibrant and visually appealing. According to Magoulas (2009), color significantly affects consumers’ perception of food quality and freshness, serving as a key determinant in visual appeal and influencing both first impressions and overall satisfaction.
In terms of “amorphous appearance,” squash seeds received M=2.29, SD=0.90, while commercialized seasoning scored M=2.52, SD=0.75. This suggests that commercialized seasoning had a slightly more uniform and visually acceptable form. As discussed by Clydesdale (1993), uniformity and consistency in appearance can enhance consumer perceptions of food quality, as a more cohesive and predictable appearance fosters trust and appeal.
Regarding “appetizing presentation,” commercialized seasoning again outperformed squash seeds with M=2.81, SD=0.93, compared to M=2.33, SD=0.86. This reinforces the idea that the visual presentation of commercialized seasoning was more appealing to consumers. Michel et al. (2015) highlight that the presentation of food, including its plating and color harmony, plays a significant role in shaping expectations and enhancing the overall eating experience.
For the “unappealing or dull color” characteristic, squash seeds scored M=2.38, SD=0.80, and commercialized seasoning M=2.10, SD=0.95. While both products showed some level of dullness, the issue was more pronounced in the squash seeds. Dull or muted colors in food often lead to negative associations with staleness or low quality, as supported by Piqueras-Fiszman and Magoulas (2009), who note that vibrant coloration tends to affect perceived freshness and taste positively.
Lastly, for “visible particles or inconsistencies,” squash seeds scored M=2.05, SD=1.12 and commercialized seasoning M=1.81, SD=0.97. However, inconsistencies were slightly more apparent in squash seeds. As Wansink et al. (2012) point out, visual uniformity has a strong influence on consumer expectations, with noticeable inconsistencies potentially signaling lower quality or poor handling during preparation.
Thus, while commercialized seasoning demonstrated higher consumer acceptability in terms of vibrant color, uniform appearance, and overall appetizing presentation, both products showed room for improvement in reducing dullness and minimizing visual inconsistencies. Enhancing the visual qualities of squash seeds, particularly in terms of color vibrancy, texture uniformity, and presentation, may significantly improve their consumer appeal and marketability.
Table 6 Significant Difference Between Commercialized Food Seasoning and Calabaza Squash Seeds

	Variable
	t
	p-value
	Decision
	Remarks

	Taste
	1.056
	0.304
	Do not reject H0
	Not Significant

	Texture
	-1.224
	0.235
	Do not reject H0
	Not Significant

	Appearance
	-0.354
	0.727
	Do not reject H0
	Not Significant

	Aroma
	-1.202
	0.243
	Do not reject H0
	Not Significant


P-value < 0.05= Reject H0
Table 6  presents the statistical comparison of sensory characteristics—taste, texture, appearance, and aroma—between commercialized food seasoning and Calabaza squash seeds. The results show that there were no statistically significant differences across all attributes, as all p-values were greater than 0.05. This suggests that consumer perceptions were generally similar for both products.
For taste, the result was t=1.056, p=0.304. Since the p-value is above the 0.05 threshold, the null hypothesis was not rejected. This means there is no significant difference in taste between the two products. As noted by Magoulas (2009), taste perception is influenced by external factors such as color, context, and consumer expectation, which may have contributed to the perceived similarity despite differences in ingredients.
In terms of texture, the values were t=-1.224, p=0.235, again indicating no significant difference. Chen and Stokes (2012) suggest that individual sensory sensitivity and variations in preparation can lead to similar textural impressions, even when the products are distinct.
For appearance, the statistical test yielded t=-0.354, p=0.727. The high p-value indicates that consumers found both products visually comparable. As Michel et al. (2015) explain, visual appeal heavily influences food perception, but shared presentation features may lead to similar evaluations.
As for aroma, the analysis showed t=-1.202, p=0.243. This result suggests no significant difference in how the aroma of each product was perceived. According to Spence and Wang (2019), aroma is affected by volatile compounds and individual olfactory differences, which may explain the similarity.
Overall, with all tests showing p > 0.05, the findings confirm that Calabaza squash seeds and commercialized seasoning are statistically comparable in taste, texture, appearance, and aroma. This suggests that squash seed-based seasonings can deliver a sensory experience on par with commercial options, with consumer preference potentially shaped more by personal or contextual factors than by measurable sensory differences.

6. Conclusion

This study demonstrates the potential of Calabaza Squash (Cucurbita moschata) seeds as a sustainable and nutritionally rich alternative for food seasoning. Despite sensory limitations compared to commercial seasonings, particularly in aroma, flavor, and texture, the seed-based seasoning exhibited no statistically significant differences in overall consumer acceptability. This suggests that, with refinement, it may serve as a viable substitute in both household and industrial culinary applications. The findings have broader implications for food security and waste reduction by promoting the valorization of agricultural byproducts that are often discarded, such as squash seeds. This approach aligns with current global efforts toward more sustainable and plant-based food systems.
Practical applications of this research include its integration into plant-based diets, low-sodium seasoning alternatives, and functional food development. Furthermore, the product's shelf-stable nature, owing to its low moisture content, makes it a promising candidate for commercial production and distribution in regions with limited access to refrigeration or fresh seasoning alternatives.
Future work should prioritize optimizing the sensory attributes through advanced processing techniques, such as controlled roasting profiles, fine grinding, and incorporation of natural flavor enhancers. Additional studies are also necessary to evaluate microbial safety, packaging innovations, and long-term storage stability. Expanding the research to include diverse consumer groups and culinary applications could uncover new market niches. Lastly, exploring the economic viability and environmental benefits of upscaling squash seed seasoning production will be crucial for determining its role in the broader landscape of sustainable food innovation.
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