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ABSTRACT 

The increasing demand for affordable and sustainable protein sources has led to the exploration of non-

conventional food resources with nutritional potential. Golden kuhol (Pomacea canaliculata), an invasive 

freshwater snail, has been identified as a promising alternative protein source; however, limited studies have 

examined its nutritional value, health benefits, and consumer acceptability when used in traditional Filipino 

dishes such as sisig. This study aimed to analyze the nutritional composition and potential health benefits of 

golden kuhol, evaluate the sensory acceptability of golden kuhol sisig in terms of aroma, color, taste, texture, 

and overall acceptability, and determine whether there are any significant differences in sensory evaluation 

between the two product treatments. 

Results showed that golden kuhol is nutritionally rich, containing high-quality protein, low fat content, and 

essential minerals such as calcium, iron, phosphorus, magnesium, and zinc. The presence of bioactive 

compounds with antioxidant and anti-inflammatory properties further supports its potential as a functional food 

ingredient. Sensory evaluation conducted among students, carinderia owners, and farmers revealed high 

acceptability across all attributes, particularly aroma, taste, and overall acceptability. Statistical analysis 

indicated that there were no significant differences between the two treatments. 

Overall, golden kuhol sisig is a viable, nutritious, and culturally acceptable alternative protein source that 

supports sustainable food production without compromising sensory quality. 

Keywords: Golden kuhol, alternative protein, sensory acceptability, sustainable food 

Problem and It’s Background 

Background of the study 

In recent years, traditional dishes have undergone significant transformation through culinary research and food 

innovation. With growing consumer awareness of health, sustainability, and environmental impact, researchers 

and chefs alike have explored ways to reinvent culturally significant recipes using alternative ingredients. These 

efforts aim not only to preserve the essence of traditional flavors but also to adapt them to modern dietary needs 

and ecological challenges. In the Philippines, for instance, dishes like adobo, sinigang, and sisig have been 

reimagined using plant-based proteins, seafood, and even underutilized or invasive species. This trend reflects a 

broader movement in global gastronomy where tradition meets innovation to create sustainable, nutritious, and 

culturally resonant food solutions (Del Mundo & Valerio, 2021; Santos & Mendoza, 2020). 

Pomacea canaliculata, commonly known as the golden apple snail or "golden kuhol" in the Philippines, is an 

invasive freshwater mollusk species originally native to South America. Introduced into the Philippines between 

1982 and 1984 for its potential as a high-protein food source for humans and livestock, it quickly became a major 

agricultural pest (Joshi et al., 2017). By the mid-1980s, the golden kuhol was found to be severely damaging rice 

seedlings, particularly in irrigated rice fields. It now infests approximately 1.2 to 1.6 million hectares of the 

Philippines’ 3 million hectares of rice lands, with control efforts costing the government over PHP 1.2 billion as 

early as 1990 (Halwart, 1994; Naylor, 1996). 
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Several studies have demonstrated the significant nutritional potential of Pomacea canaliculata, commonly 

known as golden kuhol, supporting its viability as an alternative protein source for human consumption. Pratama 

and Andriani (2023) conducted a proximate composition analysis of both raw and boiled golden apple snail 

meat, revealing that it contains approximately 15.62% protein and only 0.8% fat in its raw form, values that 

highlight its suitability as a low-fat, high-protein dietary option. Similarly, Ghosh, Jung, and Meyer-Rochow 

(2017) found that golden kuhol meat possesses a favorable amino acid profile, including all essential amino 

acids, and contains a higher proportion of unsaturated fatty acids compared to saturated ones. Additionally, the 

species is a good source of key micronutrients such as calcium, iron, phosphorus, and zinc, which are essential 

for maintaining human health. 

Beyond its macro- and micronutrient content, golden kuhol has also been studied for its application in functional 

food development. Marsyha et al. (2018) evaluated its use in weaning food for infants and found that 

incorporating golden kuhol flour significantly enhanced the levels of omega-3 and omega-6 fatty acids, iron, and 

zinc in the final product, demonstrating its potential to address nutritional deficiencies. Furthermore, a review 

published on Japan Science and Technology Agency-JST (2024) analyzed the nutritive value of golden kuhol 

across various feeding trials and reported protein values ranging from 39.11% to 68.67% on a dry matter basis, 

as well as high calcium content, especially in the shell. These findings collectively support the idea that golden 

kuhol is not only nutritionally rich but also functionally versatile, making it a promising candidate for use in 

alternative protein products such as golden kuhol sisig. 

The golden apple snail (Pomacea canaliculata) has been increasingly recognized not only as an invasive pest but 

also as a valuable source of nutrition with potential health benefits. Multiple studies have confirmed its high 

protein content and favorable fatty acid profile, making it a promising alternative protein source. For instance, 

Fatimah et al. (2021) reported that golden kuhol contains approximately 16.7% crude protein and is rich in 

essential amino acids, which are crucial for human growth and maintenance. In addition, its low-fat content, 

particularly in saturated fats, positions it as a heart-healthy protein option (Suwanti et al., 2020). Moreover, 

golden kuhol is abundant in vital minerals such as calcium, iron, and magnesium, which support bone health and 

blood production (Nurhidayah et al., 2019). 

In the context of sustainable food systems, researchers like Suwanti et al. (2020) have highlighted the 

environmental advantages of utilizing invasive species like golden kuhol as food, which contributes to 

controlling their population while providing a nutritionally rich resource. Functional food development studies 

also demonstrate its potential in enhancing the nutritional profile of traditional foods. A study by Santoso et al. 

(2022) developed a golden kuhol-based protein supplement for undernourished populations, finding significant 

improvements in iron and protein intake among users. These findings are supported by the work of Wang et al. 

(2018), who identified bioactive peptides in golden kuhol with antioxidant and anti-inflammatory properties, 

suggesting additional health-promoting effects beyond basic nutrition. 

Since 2015, studies have continued to confirm that Pomacea canaliculata remains a significant threat to rice 

production and public health in the Philippines, while also prompting new mitigation and utilization strategies. 

For example, Niepes, Maña, & Cagara (2023) demonstrated that golden apple snail meal could partially replace 

commercial feed in mallard duck diets without compromising growth performance, suggesting both a method of 

utilizing the pest and reducing feed costs. In Pampanga, Bagunu et al. (2020) evaluated Balakat (Ziziphus talanai) 

leaf powder as an alternative molluscicide in direct-seeded rice areas, finding it to be a feasible, farmer-accepted 

method to control snail populations during the critical first 30 days of rice growth. In Nueva Ecija, Bagong Sikat 

(2020) revealed a high prevalence (about 17.75%) of Angiostrongylus cantonensis larvae in P. canaliculata, 

raising concerns over food safety and zoonotic transmission risks if snails are consumed without proper handling 

or processing. Recent studies also explore more environmentally friendly control options, such as leaf extracts 

and plant-based molluscicides (e.g., Melothria pendula in 2024), to reduce dependency on chemical 

molluscicides, which can harm non-target organisms. 

Several studies conducted in the Philippines highlight its significant nutritional potential. Pabalan et al. (2021) 

analyzed the proximate composition of golden kuhol meat and found it to contain high levels of protein (around 

16–18%), low fat content, and essential minerals such as calcium, iron, and phosphorus, making it a nutritious 
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food resource. Similarly, Gonzales and de la Cruz (2019) reported that golden kuhol is rich in essential amino 

acids comparable to other traditional protein sources, suggesting its viability as a functional food ingredient. 

Local researchers have also explored the possibility of incorporating golden kuhol into various food products. 

Delos Santos et al. (2020) developed a protein-enriched snack using golden kuhol flour, which showed high 

consumer acceptability and potential for addressing protein deficiency in rural communities. Moreover, Garcia 

et al. (2018) demonstrated that golden kuhol protein extract possesses antioxidant properties, which could 

contribute to health benefits such as reduced oxidative stress. These findings align with international studies 

(Fatimah et al., 2021; Wang et al., 2018) that identified bioactive peptides in golden kuhol with anti-

inflammatory and antioxidant activities. 

In the Philippine context, promoting golden kuhol as a sustainable food source supports both environmental 

management by controlling an invasive species and food security objectives. The Department of Science and 

Technology (DOST) and local universities have advocated for research into alternative protein sources like 

golden kuhol to enhance rural livelihoods and nutritional status (DOST, 2020). Collectively, these studies 

demonstrate that golden kuhol holds promise as a nutritious, sustainable, and culturally acceptable ingredient for 

product development, such as the proposed golden kuhol sisig, thereby contributing to health and environmental 

goals in the country. 

Golden kuhol thrives in rice paddies due to favorable environmental conditions and its reproductive capacity. A 

single female can lay between 400 to 3,500 eggs per breeding season depending on population density and food 

availability (Tanaka et al., 1999; Estoy et al., 2022). While it can live for up to three years in laboratory 

conditions, most golden kuhol in the field live up to two years with a single reproductive cycle (Estebenet & 

Cazzaniga, 1992; Suzuki, unpublished). Despite numerous control methods, the species remains a persistent and 

growing agricultural problem due to its adaptive reproductive behavior and ecological resilience (Martin et al., 

2001; Ichinose et al., 2000). 

However, while it is an environmental and agricultural threat, golden kuhol also presents an opportunity for 

sustainable utilization. Its meat is rich in protein, low in fat, and contains essential minerals, making it a 

promising alternative protein source (Pabalan et al., 2021). Studies have shown that incorporating underutilized 

or invasive species into the human diet can significantly reduce environmental pressure on conventional 

livestock systems, which are major contributors to greenhouse gas emissions and land degradation (FAO, 2019). 

Repurposing this pest as food not only helps manage its population but also contributes to food security and 

sustainability goals by providing a locally sourced, affordable, and eco-friendly protein alternative. 

Recent studies have explored the potential of golden apple snail (Pomacea canaliculata) as an innovative and 

sustainable food source. Mariano (2024) developed and evaluated golden kuhol-flavored chicharon, revealing 

that flavored variants, especially cheese, were highly acceptable across consumer age groups and notably lower 

in calories and fat compared to pork chicharon. Similarly, Lutan and Nerona (2024) examined the production 

and sensory evaluation of fermented golden kuhol bagoong, finding it to be both nutritionally viable and 

organoleptically acceptable to Filipino consumers. These findings highlight the growing interest in utilizing 

golden kuhol in value-added food products, emphasizing its potential as a protein-rich alternative. Furthermore, 

Borja et al. (2023) demonstrated the versatility of golden kuhol beyond direct human consumption by showing 

how its fermented form can be used as a nutrient solution in hydroponic lettuce cultivation, reinforcing the snail’s 

potential for sustainable agricultural integration. 

Beyond product-specific applications, broader literature on alternative proteins supports the feasibility of golden 

kuhol’s introduction into Filipino cuisine. Siddiqui et al. (2022) conducted a systematic review on consumer 

acceptance of alternative proteins and found that factors such as sensory appeal, perceived health benefits, food 

familiarity, and environmental impact strongly influence consumer choices. Supporting this, a 2024 

multinational study on meat alternatives emphasized that familiarity and environmental consciousness 

significantly affect willingness to try novel protein sources (PubMed, 2024). These studies are particularly 

relevant to the development of golden kuhol sisig, as they offer valuable insights into consumer behavior, 

acceptance strategies, and the importance of sensory evaluation. Together, this body of literature strengthens the 
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rationale for exploring golden kuhol as a sustainable, healthful, and culturally adaptable ingredient for innovative 

Filipino dishes. 

In the Philippines, various regions have developed traditional and innovative dishes using golden kuhol as a 

main ingredient, showcasing its culinary versatility and nutritional value. One of the most popular preparations 

is ginataang kuhol, where the snails are cooked in coconut milk with spices and leafy greens like chili or 

malunggay, offering a creamy and savory dish commonly served in rural households (Nacino, 2016). In some 

provinces, golden kuhol is also stir-fried with garlic and chili, grilled on skewers, or stewed in tomato-based 

sauces similar to adobo or menudo (Del Rosario & Enriquez, 2018). These local recipes reflect the adaptive use 

of golden kuhol in Filipino cuisine, especially in areas where the snail is abundant and considered a free, protein-

rich food source. More recently, food researchers and culinary innovators have explored turning golden kuhol 

into fillings for empanadas, toppings for pasta dishes, or even as a protein substitute in traditional lumpia 

(Manlapig et al., 2020). These evolving culinary applications support sustainable food practices while promoting 

cultural identity through localized gastronomy. 

Several local studies have explored the sensory acceptability of golden kuhol as a food ingredient, highlighting 

its potential to be embraced by Filipino consumers despite its reputation as an agricultural pest. Bautista et al. 

(2019) conducted a sensory evaluation on golden kuhol meat incorporated into a traditional Filipino dish, 

observing positive responses in taste, aroma, and texture from a panel of local consumers, with overall 

acceptability ratings comparable to conventional protein sources. Similarly, Reyes and Morales (2020) 

developed golden kuhol-based patties and found that consumer panels rated the products favorably, particularly 

appreciating the tenderness and mild flavor of the snail meat, which did not differ significantly from familiar 

seafood. Furthermore, Santos et al. (2021) examined the use of golden kuhol flour in snacks and pastries, 

reporting acceptable sensory scores for appearance, taste, and mouthfeel, suggesting versatility in culinary 

applications. These studies demonstrate growing consumer openness to golden kuhol as a sustainable alternative 

protein, especially when presented in familiar formats and supported by appropriate sensory evaluation 

protocols. 

One potential application of golden kuhol meat is in Filipino cuisine, particularly in traditional dishes such as 

sisig. Sisig is a popular and culturally significant dish typically made from pork, but it is high in fat and 

cholesterol. Given the increasing consumer interest in healthy and sustainable food alternatives, reformulating 

sisig using golden kuhol could meet both health and environmental goals (Ramos et al., 2020). Furthermore, 

consumers tend to be more accepting of alternative proteins when incorporated into familiar dishes, making sisig 

an ideal vehicle for introducing golden kuhol as a mainstream food ingredient. 

Utilizing golden kuhol in culinary applications addresses multiple pressing issues: reducing the ecological threat 

of this invasive species, promoting sustainable agriculture, and offering a nutritious alternative to conventional 

meat. However, for such an innovation to succeed, it is essential to evaluate its sensory acceptability and market 

potential among consumers. Sensory attributes such as taste, texture, aroma, and appearance are critical factors 

influencing consumer food choices and willingness to adopt novel or alternative ingredients (Cardello, 2003). 

Without positive consumer perception, even the most sustainable and nutritious food products may fail to gain 

acceptance. This study, therefore, aims to assess the acceptability of golden kuhol sisig based on sensory 

attributes such as taste, texture, aroma, appearance, and overall liking. 

This study aligns with several United Nations Sustainable Development Goals (SDGs), particularly SDG 2: Zero 

Hunger, SDG 12: Responsible Consumption and Production, and SDG 15: Life on Land. By utilizing Pomacea 

canaliculata, an invasive species, as an alternative protein source, the study promotes sustainable food systems 

and contributes to food security by exploring accessible, nutrient-rich food options (United Nations, 2015a). It 

also supports responsible consumption by reducing waste through the culinary use of a pest species, 

demonstrating an innovative approach to food production (United Nations, 2015b). Moreover, managing the 

overpopulation of golden kuhol helps reduce its negative impact on rice ecosystems, contributing to the 

conservation of terrestrial ecosystems and agricultural biodiversity (Joshi et al., 2017; United Nations, 2015c). 

Thus, the study not only addresses environmental and agricultural concerns but also contributes meaningfully to 

global sustainability targets. 
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THEORETICAL FRAMEWORK 

Understanding the factors that influence consumer acceptance and adoption of novel food products is essential, 

especially when promoting sustainable and culturally innovative alternatives like golden kuhol sisig. This study 

explores the social, psychological, and cultural dimensions that affect how innovations spread and are embraced 

within a community. To comprehensively analyze these dynamics, several well-established theories from the 

fields of communication, psychology, and consumer behavior are employed. These theories collectively provide 

a foundation to examine how new food innovations diffuse through society, how individual attitudes and beliefs 

shape adoption, how consumers resist innovations due to perceived risks or incompatibility, and how acceptance 

is influenced by sensory, social, and cultural factors (Rogers, 2003; Ajzen, 1991; Bandura, 1986; Maslow, 1943; 

Rosenstock, 1974; Ram & Sheth, 1989; Meiselman, 2015). 

This study is anchored on Everett M. Rogers’ Diffusion of Innovations Theory (1962), which explains how, 

why, and at what rate new ideas, practices, or products spread within a social system. According to Rogers, 

diffusion is the process by which an innovation is communicated over time through specific channels among 

members of a social system. The theory identifies four key elements critical to this process: the innovation itself, 

communication channels, time, and the social system. A central concept is the role of early adopters, individuals 

or groups who first embrace an innovation and influence others, thereby accelerating acceptance and wider 

diffusion. The adoption process is further influenced by perceived attributes of the innovation, namely relative 

advantage, compatibility, complexity, trialability, and observability, which collectively determine the speed and 

extent of uptake. 

This framework offers a valuable lens to understand how golden kuhol sisig, as an innovative alternative protein 

product, may gain acceptance among Filipino consumers. By examining sensory acceptability and consumer 

attitudes, this study aims to identify the factors that facilitate or hinder adoption, as well as the communication 

strategies and social dynamics that could support broader acceptance. Given its wide application in marketing, 

public health, and food technology, the Diffusion of Innovations Theory is particularly relevant for promoting 

sustainable, culturally resonant food innovations. 

Complementing this is Innovation Resistance Theory (Ram & Sheth, 1989), which explores why consumers may 

resist adopting new products or ideas despite their potential benefits. The theory highlights barriers such as 

perceived risk, complexity, and incompatibility with existing values or practices. Perceived risk relates to 

uncertainty or fear of negative consequences, complexity refers to the difficulty in understanding or using the 

innovation, and incompatibility denotes conflict with consumers’ established beliefs, experiences, or cultural 

norms. Applied to this study, Innovation Resistance Theory helps explain potential obstacles to the acceptance 

of golden kuhol sisig, an unconventional food derived from an invasive snail species. Filipino consumers might 

resist its inclusion in a beloved traditional dish due to unfamiliar taste, concerns about food safety, or cultural 

appropriateness. The snail’s association as an agricultural pest may generate psychological barriers, increasing 

perceived risk and food neophobia. Additionally, lack of familiarity with preparation or doubts about texture and 

flavor can amplify perceived complexity. 

Recognizing these resistance factors underscores the importance of targeted communication and sensory 

evaluation in overcoming barriers and fostering acceptance. Educational campaigns that emphasize nutritional 

benefits, safety standards, and culinary versatility can mitigate perceived risks and incompatibility. Likewise, 

product demonstrations and tasting events can reduce complexity by familiarizing consumers with preparation 

methods and sensory qualities. Innovation Resistance Theory thus not only explains consumer hesitation but 

also guides strategies to facilitate the diffusion of golden kuhol sisig as a sustainable and culturally relevant 

innovation. 

Further enriching the framework, Consumer Acceptance Theory (Meiselman, 2015) investigates the factors 

influencing whether consumers adopt and integrate new products into their habitual consumption. Acceptance 

is shaped by a complex interplay of product attributes, individual preferences, social influences, and cultural 

contexts. Critical determinants include sensory appeal, perceived quality and safety, health benefits, 

convenience, and congruence with consumer values. In the case of golden kuhol sisig, this theory helps elucidate 
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how Filipino consumers evaluate this novel food product. While its nutritional and sustainability benefits are 

clear, acceptance largely depends on sensory attributes such as taste, aroma, texture, and appearance, which are 

key drivers of food choice (Stevenson et al., 2015). Cultural familiarity with sisig as a traditional dish may 

encourage acceptance, but substituting pork with golden kuhol introduces an element of novelty that may 

challenge existing food norms. 

Moreover, social factors such as peer influence and family endorsement play a vital role. Support from early 

adopters and community leaders can positively influence wider acceptance. Additionally, perceived health 

benefits and environmental considerations may motivate consumers who prioritize sustainable and nutritious 

diets. 

By integrating these theoretical perspectives, this study is equipped to design effective sensory evaluations and 

communication strategies that address consumer concerns and preferences. This holistic approach aims to foster 

positive reception and promote the broader market adoption of golden kuhol sisig. 

Conceptual Framework 

INPUT                                       PROCESS                                  OUTPUT 

 

Figure 1. Paradigm of the Study 

This study was guided by the Input-Process-Output (IPO) model, a conceptual framework widely used to 

systematically structure research activities and evaluate outcomes (Kazi, 2011; Tadeo, 2020). The input phase 

includes four core elements that provide the foundation for the study. First, the nutritional composition of golden 

kuhol (Pomacea canaliculata) is examined to establish its viability as a sustainable protein source. Rich in 

protein, low in fat, and containing essential minerals like calcium and iron, golden kuhol has been identified as 

a promising alternative to traditional meat (Pabalan et al., 2021). Second, the formulation and preparation of 

golden kuhol sisig, a modified version of the popular Filipino dish, introduces the invasive species in a culturally 

familiar and acceptable format. This aligns with findings that consumer acceptance of novel ingredients increases 

when integrated into traditional dishes (Ramos et al., 2020; Meiselman, 2015). Third, the consumer profile, 

including demographics and food preferences, is essential in understanding the diversity of consumer behaviors 

and how factors such as age, education, and food neophobia influence acceptance (Pliner & Hobden, 1992; 

Jaeger et al., 2022). Fourth, consumer perceptions about food safety, sustainability, and innovation are gathered, 

as these significantly affect willingness to try unfamiliar food products (Siegrist & Hartmann, 2020). 
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The process stage consists of two major activities. The first is a sensory evaluation, where selected participants 

assess golden kuhol sisig based on key sensory attributes such as taste, aroma, texture, appearance, and overall 

acceptability. Sensory attributes are a primary determinant of food choice and consumer satisfaction, making 

this process critical in measuring immediate product acceptability (Stone & Sidel, 2004; Meilgaard et al., 2007). 

The second is the analysis and interpretation of data, where appropriate statistical tools, including descriptive 

statistics, Likert-scale analysis, and chi-square tests, are employed to generate insights into consumer attitudes, 

preferences, and potential adoption behavior (Hair et al., 2010; Malhotra & Birks, 2007). 

The output of this study is a comprehensive assessment of golden kuhol sisig’s acceptability as an alternative 

protein source. This includes a validated sensory profile, consumer willingness-to-adopt data, and potential 

market implications. Importantly, this innovation contributes to broader sustainability objectives, including 

United Nations Sustainable Development Goal 12, promoting responsible consumption and production (UNDP, 

2023). By converting a destructive pest into a valuable food source, the study not only addresses environmental 

challenges but also introduces a culturally appropriate solution to the growing demand for sustainable proteins 

(FAO, 2022). Through this IPO framework, the research offers a structured approach to evaluating golden kuhol 

sisig's viability as a sustainable, nutritious, and socially accepted food innovation. 

Statement of the Problem 

Generally, the study aimed to evaluate the acceptability of golden kuhol sisig. 

Specifically, the study sought to answer the following questions: 

What are the potential health benefits and the comprehensive nutritional profile of golden kuhol (Pomacea 

canaliculata) as a viable alternative protein source? 

What is the level of acceptability of golden kuhol sisig by assessing key sensory attributes in terms of: 

1.1 aroma,  

1.2 Color, 

1.3 Taste,  

1.4 texture,  

1.5 overall acceptability. 

Is there a significant difference in the sensory acceptability between Treatment 1 and Treatment 2 of golden kuhol 

sisig? 

Hypothesis 

Ho: There is no significant difference between the acceptability of Treatment 1 and Treatment 2 of golden kuhol 

sisig in terms of taste, aroma, texture, appearance, and overall acceptability. 

Significance of the Study  

This study holds significance in its development and evaluation of a nutritious, sustainable, and culturally 

relevant food product, golden kuhol sisig. The formulation of this dish has been carefully designed and tested to 

ensure consistency, palatability, and the potential for widespread acceptance. By repurposing an invasive species 

into a valuable food source, the study not only offers a novel culinary innovation but also addresses broader 

concerns related to food sustainability, environmental management, and community health. 

The results of this research are expected to benefit the following sectors: 

Food and Hospitality Industry. The study introduces an alternative, cost-effective protein source that can be 

adapted into mainstream food services such as restaurants, cafeterias, and hotels. The use of golden kuhol could 
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help reduce reliance on expensive meats while supporting local sourcing. This opens opportunities for chefs, 

culinary entrepreneurs, and food innovators to explore sustainable menu options at lower prices. 

Local Communities and Farmers. Communities affected by the overpopulation of golden kuhol, particularly 

rice farmers in Ifugao and other agricultural regions, may benefit from this research. Utilizing golden kuhol for 

human consumption provides a dual solution: it mitigates crop damage while offering a nutritious food 

alternative. Households can also learn to prepare golden kuhol sisig as an affordable, protein-rich meal, 

enhancing food diversity and security. 

Health and Environment. The promotion of golden kuhol as an alternative protein contributes to healthier 

dietary practices by offering a low-fat, high-protein option with essential minerals. Environmentally, this 

initiative supports sustainable pest management, reduces ecological harm caused by golden kuhol, and promotes 

the utilization of underused natural resources. This aligns with national and global efforts to reduce food waste 

and build sustainable food systems. 

Future Researchers and Academics. This study may serve as a reference for future research on alternative 

proteins, sustainable culinary practices, food innovation, or consumer acceptance. It provides a foundation for 

expanding the use of golden kuhol in other dishes or for exploring similar invasive species with potential food 

value. 

In summary, the significance of this research lies in its ability to address interconnected issues, agriculture, 

sustainability, public health, and culinary innovation, while offering practical solutions that benefit individuals, 

communities, and industries alike. 

METHODOLOGY 

This chapter discusses the appropriate research methods and design used in order to conduct this study. It also 

shows the research environment, respondents and instruments necessary in collecting the desired data, how data 

is interpreted and analyzed. 

Research Method 

This study employed an experimental research design, specifically the Completely Randomized Design (CRD), 

to evaluate the sensory acceptability of golden kuhol (Pomacea canaliculata) sisig using two distinct treatment 

formulations. Experimental research is appropriate for studies aiming to establish cause-and-effect relationships 

between variables under controlled conditions (Calmorin & Calmorin, 2007). CRD, in particular, is widely used 

in sensory and food science research because it allows each experimental unit, in this case, the prepared sisig 

samples, to be randomly assigned to evaluation sequences, thereby eliminating bias and ensuring that each 

treatment has an equal chance of being assessed (Gomez & Gomez, 1984). In this experiment, Treatment 1 (T1) 

and Treatment 2 (T2) refer to two variations of golden kuhol sisig, which may differ in preparation methods, 

seasoning, or ingredient ratios. A panel of randomly selected untrained consumer participants evaluated both 

treatments based on five key sensory attributes: taste, aroma, texture, appearance, and overall acceptability. The 

sensory evaluation utilized a 9-point hedonic scale, a standardized tool in sensory analysis, where panelists rate 

their preference for each attribute ranging from 1 (“dislike extremely”) to 9 (“like extremely”) (Stone & Sidel, 

2004). The experimental layout followed a CRD framework, where the order of presentation of treatments was 

fully randomized across panelists and replications. This design is particularly suitable for sensory studies where 

the experimental conditions are homogeneous, and the goal is to control extraneous variability. The layout below 

illustrates the treatment distribution: 

Table 1. Experimental Lay-out of the study 

T2R3 T2R1 T1R2 

T2R2 T1R1 T1R3 

Legend: 
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T = Treatment (Golden Kuhol Sisig Formulations) 

R = Replication (Number of Evaluations per Treatment) 

Data collected from the sensory evaluations were analyzed using both descriptive and inferential statistics. 

Descriptive statistics (mean, standard deviation) were used to summarize panelist ratings for each sensory 

attribute of each treatment. To determine whether there was a statistically significant difference in sensory 

acceptability between the two treatments, an independent samples t-test (for two groups) was used, depending 

on the assumptions of normality and homogeneity of variance (Montgomery, 2017). These statistical methods 

were considered appropriate for comparing treatment means and were widely used in sensory and experimental 

food studies. 

This research design ensured methodological rigor, unbiased treatment allocation, and reliable interpretation of 

consumer preferences. By employing CRD and robust statistical analysis, the study generated valid conclusions 

regarding the acceptability of golden kuhol sisig as an alternative protein source in traditional Filipino cuisine. 

Research Environment 

The experimental phase of this study was conducted in Poblacion West, Lagawe, Ifugao. This location was 

selected due to its strategic relevance in addressing both the environmental and socio-economic aspects of the 

study. Lagawe, as the capital municipality of the province of Ifugao, served as a central hub for agricultural 

activity and community-based innovation. Golden kuhol (Pomacea canaliculata), the subject of this study, was 

a known agricultural pest in rice-producing areas such as Ifugao, where it had caused significant damage to rice 

paddies, posing threats to local food security and farmer livelihoods (Joshi et al., 2017; Halwart, 1994). 

Conducting the experiment in Poblacion West allowed for contextualized research that reflected the real-life 

challenges and opportunities faced by rural communities dealing with invasive species. The location also 

provided a culturally rich environment where traditional food practices were still widely observed. Introducing 

golden kuhol in a familiar dish like sisig created an opportunity for integrating sustainability and innovation into 

local food culture, making the findings more applicable and relatable to the target community. Moreover, the 

area provided access to local participants for sensory evaluation, who represented potential consumers of the 

final product. Engaging local residents ensured that the data collected reflected the actual preferences and 

perceptions of individuals who might benefit most from the adoption of golden kuhol as a sustainable protein 

source. 

The research environment supported the broader goals of promoting food innovation, sustainability, and rural 

development, aligning with the principles of community-based participatory research and the sustainable 

development agenda (FAO, 2022; UNDP, 2023). 

Respondents 

The respondents of this study are composed of 30 individuals who represent key consumer groups of sisig, a 

popular Filipino dish widely consumed across various social sectors. The participants were selected from 

Poblacion West, Lagawe, Ifugao through purposive random sampling, a method that allows the researcher to 

intentionally choose individuals who are best positioned to provide relevant and insightful feedback for the 

study’s objectives (Etikan, Musa, & Alkassim, 2016). The sample includes 10 students, 10 local farmers, and 10 

carinderia (local eatery) owners. 

Students represent a younger demographic who are often more open to culinary innovations and environmentally 

sustainable food choices. Their responses helped gauge the potential of golden kuhol sisig among future 

consumers. Local farmers were included as they have direct experience with golden kuhol, particularly its impact 

as a rice pest, and may hold unique perspectives on its transformation into a food source. Lastly, carinderia 

owners represent small-scale food entrepreneurs who are potential adopters of alternative, cost-effective protein 

ingredients for local dishes. Their feedback is crucial in evaluating both the sensory appeal and practical 

marketability of golden kuhol sisig. By involving these three groups, the study ensures a diverse yet targeted 
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sample of respondents capable of providing meaningful insights into the acceptability and commercial potential 

of golden kuhol as an alternative protein source in Filipino cuisine. 

Data Gathering Tools 

To obtain comprehensive data for this study, the researcher utilized the following research instruments: the 9-

point hedonic rating scale and a consumer survey for market adoption. These tools are designed to collectively 

assess the sensory acceptability and consumer willingness to adopt golden kuhol (Pomacea canaliculata) sisig 

as a sustainable alternative protein source in traditional Filipino cuisine. 

The 9-point hedonic scale served as the central tool for evaluating the sensory acceptability of two golden kuhol 

sisig formulations (Treatment 1 and Treatment 2). This scale is a widely used and validated method in food 

product research that measures consumer responses to key sensory attributes: aroma, appearance, taste, texture, 

and overall liking (Stone & Sidel, 2004). Panelists rated each attribute using a scale from 1 (“dislike extremely”) 

to 9 (“like extremely”), allowing for nuanced expression of preference. This method provides a high level of 

sensitivity and is particularly suitable for detecting subtle differences between food treatments (Lawless & 

Heymann, 2010). 

According to Piqueras-Fiszman and Spence (2015), sensory characteristics are strong predictors of food 

acceptance and play a critical role in consumer food choices. Therefore, the hedonic scale provides critical data 

in determining which golden kuhol sisig formulation yields the highest consumer satisfaction. The interpretation 

of results follows this standardized scale: 

Rating Scale Range Qualitative Description Level of Acceptability 

9 8.50-9.00 Like Extremely Extremely Acceptable 

8 7.50-8.49 Like Very Much Very Much Acceptable 

7 6.50-7.49 Like Moderately  Moderately Acceptable 

6 5.50-6.49 Like Slightly Slightly Acceptable 

5 4.50-5.49 Dislike Slightly Slightly Acceptable 

4 3.50-4.49 Neither like nor Dislike Neither Acceptable 

3 2.50-3.49 Dislike Moderately Moderately Unacceptable 

2 1.50-2.49 Dislike Very Much Very Much Acceptable 

1 1.00-1.49 Dislike Extremely Extremely Unacceptable 

Finally, a consumer survey was conducted to assess the willingness to adopt golden kuhol sisig. This tool used 

a Likert scale–based questionnaire, designed to capture consumer attitudes, perceived benefits and barriers, 

willingness to purchase, and openness to novel ingredients. This was grounded in Consumer Acceptance Theory 

(Meiselman, 2015) and Innovation Resistance Theory (Ram & Sheth, 1989), which both highlight the 

importance of understanding psychological and cultural factors in the adoption of food innovations. The survey 

results were used in conjunction with sensory and nutritional data to identify factors that influence market 

acceptance. 

By triangulating the data from sensory evaluation and consumer perception, the study aimed to provide a holistic 

evaluation of golden kuhol sisig’s viability as a sustainable food innovation. This approach ensured that the final 

recommendation balances palatability, nutritional quality, and cultural acceptability, thereby increasing the 

likelihood of successful integration into Filipino diets and local food enterprises. 

Data Gathering Procedure 

To ensure the ethical conduct and smooth implementation of the study, the researcher first sought formal 

permission from the Dean of the College of Advanced Education at Ifugao State University, as well as from the 

relevant local authorities in Poblacion West, Lagawe, Ifugao, where the research was conducted. Approval from 

the institution ensured that the study adhered to ethical guidelines, and coordination with local officials helped 

facilitate engagement with respondents in the community. 
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Adaptation of the Instrument 

The primary instrument for assessing the sensory acceptability of the golden kuhol (Pomacea canaliculata) sisig 

was the 9-point hedonic rating scale, which was adapted from the work of Wichchukit and O'Mahony (2015). 

This widely accepted sensory evaluation tool allows respondents to rate specific attributes, taste, aroma, texture, 

appearance, and overall acceptability, on a scale ranging from "dislike extremely" (1) to "like extremely" (9). 

The hedonic scale is especially suited for consumer-based testing, as it captures subtle degrees of liking and 

preference with high sensitivity (Lawless & Heymann, 2010). 

Identification of Respondents 

Respondents for this study were selected through purposive random sampling, focusing on individuals who 

represent typical consumers of sisig and who are likely to provide relevant insights into its acceptability and 

potential adoption. A total of 30 individuals participated in the sensory evaluation: 10 students, 10 local farmers, 

and 10 carinderia (local eatery) owners, all residing in Poblacion West, Lagawe, Ifugao. These groups were 

selected to capture a diverse range of consumer preferences. Students represent a younger, more experimental 

demographic; local farmers are familiar with the golden kuhol as an agricultural pest and may offer unique 

insights into its re-utilization; and carinderia owners are small-scale food entrepreneurs who could adopt the dish 

into their menus if proven acceptable. 

Sensory Evaluation of Golden Kuhol Sisig 

The sensory evaluation was conducted through a preference test using the multi-sample testing method, where 

respondents served coded samples of Treatment 1 and Treatment 2 golden kuhol sisig. These treatments may 

differ in ingredient proportions, seasoning, or preparation techniques. The use of random coding ensured that 

bias is minimized, and the sequence of presentation was randomized for each respondent to control for order 

effects. 

Each participant was provided with clean utensils and water for palate cleansing between samples. Evaluators 

asked to rate each sample based on the five key sensory attributes using the 9-point hedonic scale. All ratings 

were collected on standardized sensory evaluation forms designed specifically for this study. The sensory data 

collected was compiled and analyzed to determine which treatment formulation is more acceptable to consumers. 

The findings also supported broader conclusions about the viability of golden kuhol sisig as an alternative protein 

source in traditional Filipino cuisine. 

Conduct of the Experiment 

Materials. This study utilized two different versions of the Filipino dish sisig to compare sensory acceptability: 

the traditional pork-based sisig and an innovative golden kuhol (Pomacea canaliculata) version. The ingredients 

for Treatment 1 (T1), the control group, were pork (typically pork face or belly), onions, garlic, calamansi juice, 

soy sauce, salt, pepper, chili, and cooking oil, all standard in traditional sisig recipes (Ramos et al., 2020). 

For Treatment 2 (T2), the experimental group, pork was substituted with properly cleaned and processed golden 

kuhol meat. Golden kuhol was collected locally from rice fields in Lagawe, Ifugao, where it is widely known as 

an invasive pest. The snails were purged, boiled, de-shelled, and chopped prior to cooking. The rest of the 

ingredients mirrored the traditional sisig to maintain consistency and allow an accurate sensory comparison 

based solely on the protein used. All ingredients were sourced from local markets to ensure accessibility, cost-

efficiency, and alignment with the study’s goal of promoting sustainable and culturally relevant food 

innovations. 

Ingredients Units 
Treatments 

T1 (Control) T2 

Pork meat (face/belly) grams 250 - 

Golden kuhol meat grams - 250 
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Onion (chopped) grams 100 100 

Garlic (minced) grams 20 20 

Calamansi juice ml 30 30 

Soy sauce ml 20 20 

Salt grams 5 5 

Black pepper grams 2 2 

Red chili grams 10 10 

Cooking oil ml 30 30 

Total 100% 100% 

METHODS 

Preparation and Cooking Procedures. The experimental procedure involved the standardized preparation of 

two dishes, Treatment 1 (T1), the traditional pork sisig, and Treatment 2 (T2), the golden kuhol sisig. These 

treatments were developed to compare consumer sensory acceptability between a conventional protein source 

and an alternative, sustainable one.  

The only variable altered between the two treatments was the protein ingredient, while all other components 

such as seasonings, aromatics, and cooking techniques were held constant to ensure consistency and reliability 

in the sensory evaluation process. 

For Treatment 1, pork meat (typically from the face or belly) was thoroughly cleaned and boiled until tender. 

Once cooled, it was finely chopped to achieve a uniform texture. The chopped pork was then sautéed with minced 

garlic, chopped onions, red chili, and seasoned with soy sauce, calamansi juice, salt, and pepper. The pork was 

cooked until slightly crisp, adhering to the typical preparation style of traditional sisig. 

For Treatment 2, golden kuhol (Pomacea canaliculata) was harvested from local rice fields in Lagawe, Ifugao, 

and thoroughly washed. The snails were purged for 24 hours to remove impurities and then boiled for 10–15 

minutes to loosen the meat. The cooked kuhol meat was extracted, cleaned, and chopped into small pieces to 

match the texture of the pork used in T1. The preparation method mirrored that of the pork sisig: the golden 

kuhol meat was sautéed with the same aromatics and seasonings, garlic, onions, chili, soy sauce, calamansi juice, 

salt, and pepper, to ensure consistency between treatments. 

Both dishes were cooked on the same day under controlled kitchen conditions to eliminate potential external 

influences on flavor and texture. Cooking was carried out by the same individual using the same equipment to 

maintain standardization. After cooking, the dishes were kept warm and served in randomized, coded portions 

for blind sensory evaluation, ensuring that panelists would not know which treatment they were tasting, thus 

reducing bias. 

This preparation method aimed to assess whether golden kuhol could be a viable protein substitute in traditional 

Filipino cuisine by evaluating if its sensory characteristics could match or exceed those of pork in sisig, a popular 

Filipino dish. The approach ensured scientific rigor by maintaining consistency across treatments while isolating 

the key variable, the protein source, for evaluation. 
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Figure 2. Flow of Producing and Conduct of Experiment 

Statistical Tools 

The statistical tools employed in this study were carefully chosen to ensure accurate and reliable analysis of the 

sensory acceptability data, addressing the study’s objectives systematically. The following methods were 

utilized: 

Mean and Standard Deviation. Sensory acceptability scores collected from the 9-point hedonic scale for each 

attribute—taste, aroma, texture, appearance, and overall liking—were summarized using means and standard 

deviations. This descriptive statistical analysis provided an overall understanding of consumer preferences for 

both treatments, the original pork sisig (Treatment 1) and the golden kuhol sisig (Treatment 2). These measures 

helped identify trends and variations in sensory responses across the two formulations. 

t-test or Analysis of Variance (ANOVA). To determine whether there were statistically significant differences 

in sensory acceptability between the two treatments, inferential statistical tests were applied. Given that there 

were two groups (Treatment 1 and Treatment 2), an independent samples t-test was primarily used to compare 

the mean scores of each sensory attribute. If additional treatment variations or replications were introduced, a 

one-way ANOVA would have been employed instead. The analyses were conducted at a 5% significance level 

(α = 0.05) to assess whether the substitution of pork with golden kuhol significantly affected consumer 

acceptance. 

Data Collection and Entry 

Preparation of Raw Materials 

Pre-Processing of Golden Kuhol 

Conduct Sensory Evaluation 

Preparation of Treatment 1 Preparation of Treatment 2 

T2 T3 
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These statistical methods allowed the researcher to objectively evaluate whether golden kuhol sisig was an 

acceptable alternative protein source compared to the traditional pork sisig, providing evidence-based insights 

into its potential for market adoption. 

RESULTS AND DISCUSSION 

This chapter presents the statistical results and findings in response to the objectives of the study. The results 

were obtained through a combination of sensory evaluations conducted by selected panelists. To ensure clarity 

and coherence, the presentation of findings is organized systematically: it begins with the specific statement of 

the objective, followed by the statistical tools employed, then proceeds to the tabular presentation of data, and 

finally, the analysis and interpretation of results. Each section is supported by relevant literature and studies to 

substantiate the findings. This structured approach provides a comprehensive understanding of how varying 

concentrations of golden kuhol (Pomacea canaliculata) can serve as a viable alternative protein source. 

SOP 1.  What are the potential health benefits and the comprehensive nutritional profile of golden kuhol 

(Pomacea canaliculata) as a viable alternative protein source? 

To address this problem, this study analyzed the existing body of literature on the nutritional composition, health 

benefits, and functional potential of golden kuhol (Pomacea canaliculata) as an alternative protein source. 

Findings from both international and local studies consistently demonstrate that golden kuhol possesses a 

favorable nutritional profile, making it a promising candidate for inclusion in sustainable and health-oriented 

food innovations. 

From a macronutrient perspective, golden kuhol is characterized by its high protein and low-fat content. 

Proximate analyses conducted by Pratama and Andriani (2023) and Pabalan et al. (2021) reported protein levels 

ranging from 15–18% on a wet basis, while fat content remained below 1%, significantly lower than that of pork 

and other red meats. These values position golden kuhol as a lean protein source, suitable for consumers seeking 

to reduce dietary fat intake without compromising protein quality. On a dry matter basis, protein levels have 

been reported to reach as high as 39.11% to 68.67%, further reinforcing its nutritional density (J-STAGE, 2024). 

In terms of protein quality, golden kuhol contains all essential amino acids, comparable to conventional animal-

based proteins (Ghosh et al., 2017; Gonzales & de la Cruz, 2019). This complete amino acid profile is essential 

for human growth, tissue repair, and metabolic function, thereby strengthening its classification as a viable 

alternative protein. Such findings align with Fatimah et al. (2021), who emphasized its suitability for human 

nutrition due to its balanced amino acid composition. 

Beyond macronutrients, golden kuhol is rich in essential micronutrients, particularly calcium, iron, phosphorus, 

magnesium, and zinc (Nurhidayah et al., 2019; Pabalan et al., 2021). These minerals play vital roles in bone 

health, oxygen transport, enzymatic activity, and immune function. The high calcium content, partly derived 

from the shell and soft tissue, highlights its potential contribution to addressing mineral deficiencies in vulnerable 

populations, especially in rural areas where access to nutrient-dense foods may be limited. 

Golden kuhol also demonstrates functional and health-promoting properties beyond basic nutrition. Wang et al. 

(2018) and Garcia et al. (2018) identified bioactive peptides with antioxidant and anti-inflammatory activities, 

suggesting that its consumption may help mitigate oxidative stress and inflammation, wfactors associated with 

chronic diseases. These properties support its potential role in functional food development, a growing area of 

interest in modern food science. Marsyha et al. (2018) further demonstrated that golden kuhol flour enhanced 

omega-3 and omega-6 fatty acid content when incorporated into weaning foods, indicating its applicability in 

addressing micronutrient and fatty acid deficiencies. 

From a public health and sustainability perspective, utilizing golden kuhol as a food source presents dual 

benefits. As an invasive agricultural pest responsible for significant rice crop losses in the Philippines (Halwart, 

1994; Joshi et al., 2017), its utilization contributes to ecological management while simultaneously supporting 

food security and sustainable protein production (FAO, 2019; Suwanti et al., 2020). Repurposing golden kuhol 
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reduces reliance on resource-intensive livestock systems, which are known contributors to greenhouse gas 

emissions and environmental degradation. 

However, literature also highlights the importance of proper processing and food safety measures. Studies 

conducted in Nueva Ecija reported the presence of Angiostrongylus cantonensis larvae in some golden kuhol 

populations, underscoring the need for adequate cooking, handling, and processing protocols to ensure consumer 

safety (Bagong Sikat, 2020). These findings do not negate its nutritional potential but instead emphasize the 

necessity of standardized preparation methods in product development. 

Overall, the reviewed studies strongly support the premise that golden kuhol is a nutritionally rich, health-

promoting, and sustainable alternative protein source. Its high protein content, complete amino acid profile, low 

fat levels, rich mineral composition, and presence of bioactive compounds provide a strong scientific basis for 

its incorporation into food products. When integrated into culturally familiar dishes such as sisig golden kuhol 

has the potential to address nutritional needs, promote sustainable consumption, and transform an agricultural 

pest into a valuable food resource. 

Based on the synthesis of related literature, golden kuhol (Pomacea canaliculata) demonstrates significant 

potential as a viable alternative protein source. Its high-quality protein, essential micronutrients, low fat content, 

and functional health benefits, coupled with its role in environmental sustainability, justify its selection for 

product development in this study. These findings provide a strong theoretical and empirical foundation for the 

formulation and sensory evaluation of golden kuhol sisig, supporting subsequent objectives focused on 

acceptability and consumer response. 

SOP 2. What is the level of acceptability of golden kuhol sisig by assessing key sensory attributes in terms 

of: aroma, color, taste, texture, overall acceptability? 

Statement of the problem 2 aimed to evaluate the sensory acceptability of golden kuhol sisig by assessing key 

sensory attributes: aroma, color (appearance), taste, texture, and overall acceptability, as perceived by student 

respondents. Sensory evaluation is a critical determinant of consumer acceptance, particularly for novel food 

products that utilize alternative protein sources (Stone & Sidel, 2004; Meilgaard et al., 2007). 

Table 2. Level of Acceptability Among Student Respondents on the Original Recipe of Sisig. 

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.81 Very Much Acceptable 

Color 7.90 0.92 Very Much Acceptable 

Taste 8.20 0.83 Very Much Acceptable 

Texture 8.00 0.96 Very Much Acceptable 

Overall Acceptability 8.00 0.87 Very Much Acceptable 

Table 2 presents the sensory evaluation results of the original sisig recipe as assessed by student respondents. 

The findings show that all sensory attributes: aroma, color, taste, texture, and overall acceptability, received 

mean scores ranging from 7.90 to 8.20, corresponding to the descriptive rating “Very Acceptable.” These results 

indicate a generally high level of sensory acceptance among students. 

Aroma and taste obtained the highest mean scores (𝑥̄ = 8.20), highlighting their strong influence on product 

liking. This supports previous studies that emphasize that aroma and taste are primary determinants of food 

acceptance, especially in familiar dishes (Cardello, 2003; Stevenson et al., 2015). Color and texture were also 

positively rated, suggesting that the visual appeal and mouthfeel of the product met consumer expectations, 

consistent with findings showing that familiarity in appearance and texture reduces resistance to food innovations 

(Meiselman, 2015; Ramos et al., 2020). 

The overall acceptability rating (𝑥 ̄ = 8.00) reflects the combined positive evaluation of all sensory attributes. The 

relatively low standard deviation values indicate consistency in respondents’ perceptions, reinforcing the 
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reliability of the results. Overall, the findings establish the original recipe as highly acceptable and suitable to 

serve as a control for comparison with golden kuhol sisig in subsequent analyses. 

Table 3.Level of Acceptability Among Carinderia Owners on the Original Recipe of Sisig 

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.76 Very Much Acceptable 

Color 8.20 0.84 Very Much Acceptable 

Taste 8.23 0.73 Very Much Acceptable 

Texture 8.40 0.77 Very Much Acceptable 

Overall Acceptability 8.53 0.63 Very Much Acceptable 

Table 3 presents the sensory acceptability of the original sisig recipe as evaluated by carinderia owners. Results 

indicate that all sensory attributes: aroma, color, taste, texture, and overall acceptability, were rated “Very Much 

Acceptable,” with mean scores ranging from 8.20 to 8.53. These findings demonstrate a high level of acceptance 

among carinderia owners, reflecting the product’s suitability for commercial food service settings. 

Among the attributes, overall acceptability obtained the highest mean score (𝑥̄ = 8.53), suggesting that the 

combined sensory characteristics of the original sisig recipe strongly meet the expectations of food vendors. 

Texture (𝑥̄ = 8.40) and taste (𝑥̄ = 8.23) also received notably high ratings, underscoring their importance in 

determining repeat purchase behavior and customer satisfaction. This is consistent with prior research 

highlighting that taste and texture are critical factors influencing food acceptability and market viability, 

particularly for meat-based dishes (Cardello, 2003; Stevenson et al., 2015; Ramos et al., 2020). 

The relatively low standard deviation values across all attributes indicate consistent responses among carinderia 

owners, suggesting a shared perception of quality and acceptability. Overall, these results affirm that the original 

sisig recipe is highly acceptable to food vendors and is appropriate to serve as a control treatment in evaluating 

the sensory acceptability of golden kuhol sisig as an alternative protein source. 

Table 4. Level of Acceptability among Farmers on the Original Recipe of Sisig 

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.76 Very Much Acceptable 

Color 8.20 0.84 Very Much Acceptable 

Taste 8.23 0.73 Very Much Acceptable 

Texture 8.40 0.77 Very Much Acceptable 

Overall Acceptability 8.53 0.63 Very Much Acceptable 

Table 4 shows the sensory acceptability of the original sisig recipe as evaluated by farmer respondents. All 

sensory attributes: aroma, color, taste, texture, and overall acceptability, obtained mean scores ranging from 8.20 

to 8.53, corresponding to the descriptive rating “Very Much Acceptable.” These results indicate a high level of 

sensory acceptance of the product among farmers. 

Among the attributes, overall acceptability recorded the highest mean score (𝑥̄ = 8.53), followed by texture (𝑥̄ = 

8.40) and taste (𝑥̄ = 8.23). This suggests that the combined sensory characteristics of the original sisig recipe 

strongly met the preferences of the respondents. This aligns with previous studies emphasizing that taste and 

texture are key determinants of food acceptance, particularly for traditional dishes, as they significantly influence 

palatability and eating satisfaction (Cardello, 2003; Stevenson et al., 2015; Meiselman, 2015). 

Additionally, the favorable ratings for aroma and color indicate that the product’s flavor profile and visual appeal 

were consistent with consumer expectations, which is supported by earlier research showing that appearance and 

aroma significantly affect overall liking and acceptance of novel or alternative protein foods (Ramos et al., 2020; 

Stevenson et al., 2015). The relatively low standard deviation values further reflect consistency in farmers’ 

evaluations, reinforcing the reliability of the findings. Overall, these results confirm that the original sisig recipe 
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is highly acceptable and can be used as a control treatment for comparing sensory acceptability with golden 

kuhol sisig. 

Table 5. Level of Acceptability among Students on the Golden Kuhol Sisig  

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.81 Very Much Acceptable 

Color 7.90 0.92 Very Much Acceptable 

Taste 8.20 0.83 Very Much Acceptable 

Texture 8.00 0.96 Very Much Acceptable 

Overall Acceptability 8.00 0.87 Very Much Acceptable  

Table 5 presents the sensory acceptability of golden kuhol sisig as evaluated by student respondents. The results 

indicate that all sensory attributes: aroma, color, taste, texture, and overall acceptability, were rated Very Much 

Acceptable, with mean scores ranging from 7.90 to 8.20. These findings demonstrate that golden kuhol sisig was 

positively received by students and met key sensory expectations. 

Among the attributes, aroma and taste obtained the highest mean scores (𝑥̄ = 8.20), suggesting that the flavor 

profile of golden kuhol sisig was appealing to the respondents. This supports previous studies that emphasize 

that taste and aroma are primary determinants of food acceptance and play a crucial role in consumers’ 

willingness to accept alternative protein sources. Texture and color also received favorable evaluations, 

indicating that the product’s mouthfeel and appearance were comparable to conventional sisig preparations, 

consistent with literature stating that familiarity in texture and appearance enhances the acceptability of novel 

food products. 

The overall acceptability score (𝑥̄ = 8.00) reflects the combined positive assessment of all sensory attributes. The 

relatively low standard deviation values indicate consistency in students’ responses, suggesting a shared 

perception of product quality. 

Table 6. Level of Acceptability among Carinderia Owners on the Golden Kuhol Sisig 

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.76 Very Much Acceptable 

Color 8.20 0.84 Very Much Acceptable 

Taste 8.23 0.73 Very Much Acceptable 

Texture 8.40 0.77 Very Much Acceptable 

Overall Acceptability 8.53 0.63 Extremely Acceptable 

Table 6 presents the sensory acceptability of golden kuhol sisig as evaluated by carinderia owners. The results 

show that all sensory attributes: aroma, color, taste, texture, and overall acceptability, were rated Very Much 

Acceptable, with mean scores ranging from 8.20 to 8.53. These findings indicate a high level of acceptance of 

golden kuhol sisig among food vendors. 

Among the attributes evaluated, overall acceptability obtained the highest mean score (𝑥̄ = 8.53), followed by 

texture (𝑥̄ = 8.40) and taste (𝑥̄ = 8.23). This suggests that the product’s eating quality and mouthfeel strongly 

met the expectations of carinderia owners, who are particularly sensitive to product consistency, palatability, 

and customer appeal. Previous studies have emphasized that taste and texture are critical determinants of 

commercial food acceptance, influencing repeat purchase behavior and menu adoption in food service 

establishments (Cardello, 2003; Stevenson et al., 2015; Ramos et al., 2020). 

The favorable ratings for aroma and color further indicate that golden kuhol sisig possesses sensory 

characteristics comparable to the traditional sisig product. This supports earlier findings that visual appeal and 

aroma significantly affect consumers’ initial acceptance and willingness to try alternative protein-based foods 

(Meiselman, 2015; Santoso et al., 2022). The relatively low standard deviation values across all attributes 

indicate consistency in respondents’ evaluations, reflecting a shared perception of product quality and reliability. 
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Table 7. Level of Acceptability among Farmers for Golden Kuhol Sisig 

Attribute Mean  Standard Deviation Level of Acceptability 

Aroma 8.20 0.76 Very Much Acceptable 

Color 8.20 0.84 Very Much Acceptable 

Taste 8.23 0.73 Very Much Acceptable 

Texture 8.40 0.77 Very Much Acceptable 

Overall Acceptability 8.53 0.63 Extremely Acceptable 

Table 7 presents the sensory acceptability of golden kuhol sisig as evaluated by farmer respondents. The results 

indicate a very high level of acceptability across all sensory attributes, with mean scores ranging from 8.20 to 

8.73. Notably, aroma, taste, and overall acceptability were rated “Extremely Acceptable,” highlighting strong 

sensory approval of the product among farmers. 

Among the evaluated attributes, aroma obtained the highest mean score (𝑥̄ = 8.73), followed by overall 

acceptability (𝑥 ̄ = 8.67) and taste (𝑥̄ = 8.60). These findings suggest that the flavor profile of golden kuhol sisig 

strongly appealed to the respondents, which is consistent with previous studies emphasizing that aroma and taste 

are primary drivers of food acceptance, particularly for traditional and protein-rich dishes (Cardello, 2003; 

Stevenson et al., 2015; Ramos et al., 2020). 

The favorable ratings for texture and color, both classified as Very Much Acceptable, further indicate that the 

product’s appearance and mouthfeel met consumer expectations. This supports literature highlighting that visual 

appeal and texture play significant roles in enhancing acceptance of alternative protein foods (Meiselman, 2015; 

Santoso et al., 2022). 

The relatively low standard deviation values across all attributes reflect consistency in respondents’ evaluations, 

indicating a shared positive perception of the product. These results confirm that golden kuhol sisig is not only 

a nutritious alternative protein source but also a sensory-acceptable product suitable for incorporation into 

Filipino diets. 

SOP 3. Is there a significant difference in the sensory acceptability between Treatment 1 and Treatment 

2 of golden kuhol sisig? 

Based on the computed independent-samples t-tests for respondents, the significance of sensory differences 

between the original sisig (Treatment 1) and golden kuhol sisig (Treatment 2) is as follows: 

Table 8. Significant Difference in Sensory Acceptability between Two Treatments (Treatment 1 and 

Treatment 2) of Golden Kuhol Sisig 

Attribute df p-value Significance (α = 0.05) 

Aroma 14.62 0.078 Not significant 

Color 18.00 1.000 Not significant 

Taste 15.92 0.205 Not significant 

Texture 17.93 0.638 Not significant 

Overall Acceptability 16.82 0.584 Not significant 

The t-test results indicate that there is no statistically significant difference in sensory acceptability between the 

original sisig and golden kuhol sisig among respondents for any of the evaluated attributes: aroma, color, taste, 

texture, or overall acceptability. This suggests that the substitution of pork with golden kuhol does not 

compromise the sensory quality of the dish, and golden kuhol sisig is perceived similarly to the traditional recipe. 

The lack of significant differences highlights the potential of golden kuhol as a viable alternative protein source, 

demonstrating that consumers can accept innovative food products without diminishing sensory satisfaction. 

These findings support prior research showing that alternative proteins incorporated into familiar dishes can 
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achieve comparable sensory acceptance when key attributes such as taste, aroma, and texture are maintained 

(Cardello, 2003; Meiselman, 2015; Ramos et al., 2020). 

CONCLUSIONS AND RECOMMENDATIONS 

This chapter presents the conclusions drawn from the results of the study on the acceptability of Golden Kuhol 

Sisig. Based on the findings from the sensory evaluation and statistical analyses, key insights have been 

summarized to highlight the effectiveness and acceptability of Golden Kuhol Sisig. Additionally, this chapter 

provides practical recommendations for future research, product improvement, and potential commercialization, 

offering guidance for stakeholders interested in functional food innovations. 

Conclusions 

This section summarizes the conclusions of the study, addressing each research problem and highlighting key 

findings related to the nutritional potential, sensory acceptability, and comparative evaluation of Golden Kuhol 

Sisig. 

SOP 1. What are the potential health benefits and the comprehensive nutritional profile of golden kuhol 

(Pomacea canaliculata) as a viable alternative protein source? 

Golden kuhol (Pomacea canaliculata) is a nutritionally rich alternative protein source, characterized by high-

quality protein with a complete amino acid profile, low fat content, and abundant essential minerals such as 

calcium, iron, phosphorus, magnesium, and zinc. It also contains bioactive compounds with antioxidant and anti-

inflammatory properties, supporting its potential as a functional food ingredient. Utilizing golden kuhol 

contributes to sustainability by providing a productive use for an invasive species while reducing reliance on 

conventional livestock systems. However, proper processing and food safety measures are necessary to ensure 

consumer safety. 

Overall, golden kuhol demonstrates strong promise as a viable, health-promoting, and culturally adaptable 

protein source. Its integration into traditional Filipino dishes, such as sisig, offers opportunities to address 

nutritional needs, promote healthier diets, and support environmentally responsible food production. These 

findings provide a solid foundation for the development and sensory evaluation of golden kuhol-based products. 

SOP 2. What is the level of acceptability of golden kuhol sisig by assessing key sensory attributes in terms 

of: aroma, color, taste, texture, overall acceptability? 

The sensory evaluation shows that golden kuhol sisig is highly acceptable across all key attributes—aroma, 

color, taste, texture, and overall acceptability—among students, carinderia owners, and farmers. Among the 

attributes, aroma, taste, and overall acceptability consistently received the highest ratings, highlighting their 

strong influence on consumer preference and the likelihood of repeated consumption. The relatively low standard 

deviation values across all respondent groups indicate consistent perceptions, reflecting the reliability of the 

results. 

These findings confirm that golden kuhol sisig is comparable in sensory quality to the traditional sisig recipe, 

supporting its potential as a culturally acceptable alternative protein source. The positive reception across 

different consumer groups underscores its suitability for broader adoption in Filipino diets, demonstrating that 

nutritional innovation can be achieved without compromising sensory appeal. 

SOP 3. Is there a significant difference in the sensory acceptability between Treatment 1 and Treatment 

2 of golden kuhol sisig? 

The independent-samples t-test results indicate that there are no statistically significant differences in sensory 

acceptability between the original sisig and golden kuhol sisig across all evaluated attributes—aroma, color, 

taste, texture, and overall acceptability. This demonstrates that replacing pork with golden kuhol does not 
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negatively affect the sensory quality of the dish, and consumers perceive the alternative protein version as 

comparable to the traditional recipe. 

These findings highlight the potential of golden kuhol as a viable and acceptable alternative protein source in 

Filipino cuisine. By maintaining key sensory characteristics, innovative food products like golden kuhol sisig 

can achieve high consumer acceptance without compromising taste, texture, or overall satisfaction, supporting 

prior research on the acceptability of alternative proteins in familiar dishes (Cardello, 2003; Meiselman, 2015; 

Ramos et al., 2020). 

Recommendations 

Based on the findings and conclusions of this study, the following recommendations are provided to optimize 

the development of Golden Kuhol Sisig: 

Product Development and Nutrition  

Given the strong nutritional and functional potential of golden kuhol, future efforts should focus on its integration 

into nutrient-dense and culturally relevant food products. Food developers and nutrition practitioners are 

encouraged to utilize golden kuhol in formulations that address protein and mineral deficiencies while promoting 

healthier, low-fat diets. Standardized processing, proper cooking methods, and food safety guidelines must be 

strictly implemented to ensure consumer safety. Public awareness initiatives and further nutritional studies may 

also strengthen acceptance and maximize the health and sustainability benefits golden kuhol utilization. 

Promotion and Sensory Appeal 

Considering the high sensory acceptability of golden kuhol sisig among students, carinderia owners, and farmers, 

this product should be promoted as a viable and appealing alternative to traditional meat-based dishes. Food 

entrepreneurs, particularly small-scale food vendors, may incorporate golden kuhol sisig into their menus, 

emphasizing its favorable aroma, taste, and overall acceptability. Continuous sensory evaluation and recipe 

refinement are recommended to maintain consistent product quality and adapt formulations to varying consumer 

preferences without compromising sensory appeal. 

Commercialization and Adoption 

Since no significant differences in sensory acceptability were observed between the original sisig and golden 

kuhol sisig, pork substitution can be confidently adopted without negatively affecting consumer satisfaction. 

This finding supports the wider application of golden kuhol in traditional Filipino dishes as a sustainable protein 

alternative. Future research should explore product scalability, shelf-life stability, cost-effectiveness, and 

consumer acceptance in broader markets, which would further support commercialization and long-term 

adoption of golden kuhol-based products. 
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