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Abstract: The increasing public awareness of healthy eating habits has encouraged the development of bakery products using local ingredients with improved nutritional value. One promising innovation is flourless butter cake made from cassava flour as a gluten-free alternative. This study aimed to analyze consumer acceptance, sensory characteristics, dominant preference factors, and consumers’ willingness to purchase and recommend cassava flour-based flourless butter cake in Bali. A quantitative research design was employed using hedonic testing, descriptive sensory evaluation, and consumer preference questionnaires involving 60 respondents in Denpasar, Bali. Data were analyzed using descriptive statistical analysis through percentage and mean score calculations. The findings revealed that consumer acceptance of the product was categorized as very high, with acceptance scores of 85% for color, 86% for taste, 87% for aroma, and 87% for texture. Sensory evaluation indicated that the product possessed an attractive golden-yellow appearance, a distinctive butter aroma, a sweet taste, and a soft moist texture. Product attitude emerged as the dominant factor influencing consumer preference (93.3%), followed by health and lifestyle considerations (85.0%). More than 90% of respondents expressed their willingness to purchase and recommend the product. These findings demonstrate that cassava flour-based flourless butter cake has considerable potential to be developed as a healthy bakery product utilizing local food resources while meeting consumer expectations in the growing healthy food market.
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Introduction
The bakery industry has experienced substantial growth in recent years, accompanied by changing consumer lifestyles and increasing awareness of healthy eating habits. Consumers are no longer solely concerned with taste and appearance but also evaluate nutritional value, ingredient composition, and health benefits before making purchasing decisions. Consequently, food manufacturers are challenged to develop innovative products that combine desirable sensory qualities with improved nutritional characteristics. The growing demand for healthier bakery products has accelerated research on gluten-free formulations and the utilization of locally sourced ingredients as alternatives to wheat flour. Recent studies have shown that consumer purchasing decisions for bakery products are increasingly influenced by both sensory quality and perceived health benefits. Modern consumers evaluate bakery products not only based on taste and appearance but also on nutritional composition, ingredient transparency, and functional attributes that support healthier lifestyles. This trend reflects the growing demand for bakery products capable of providing both sensory satisfaction and perceived health value (Asioli et al., 2022; Kraus et al., 2023).
Among various healthy bakery innovations, flourless products have attracted considerable attention because they eliminate wheat flour while maintaining product quality. Gluten-free bakery products were initially developed to meet the dietary needs of individuals with celiac disease and gluten intolerance. However, recent studies indicate that these products have become increasingly popular among the general population due to changing dietary trends emphasizing healthier lifestyles, clean-label products, and functional foods. Despite this increasing demand, many gluten-free bakery products still exhibit inferior texture, flavor, and overall sensory quality compared with conventional bakery products, limiting consumer acceptance.
Cassava flour represents one of Indonesia's most promising local food resources for bakery development. Besides supporting national food diversification programs, cassava flour is naturally gluten-free and widely available, making it suitable for developing innovative bakery products. Cassava flour also contains high starch content and possesses functional characteristics suitable for bakery applications. Nevertheless, because it lacks gluten, formulation adjustments are necessary to achieve desirable texture, volume, and crumb structure comparable to conventional bakery products (Mir et al., 2022; Figoni, 2021). Developing flourless butter cake using cassava flour therefore requires careful formulation to ensure that sensory quality remains comparable to conventional butter cake while simultaneously providing additional health benefits.
Consumer acceptance plays a decisive role in determining the commercial success of newly developed food products. According to Lawless and Heymann (2022), consumer acceptance reflects the degree to which a product satisfies consumer expectations after direct sensory evaluation and serves as one of the strongest predictors of market success. Previous studies have demonstrated that sensory attributes, including color, aroma, taste, and texture, strongly influence purchasing decisions because they shape consumers' overall eating experiences. In addition, non-sensory factors such as perceived health benefits, product value, packaging, and lifestyle compatibility increasingly affect consumer preferences in the healthy food market. Therefore, evaluating both sensory acceptance and consumer preference is essential for determining the market potential of innovative bakery products.
Consumer preference is a multidimensional concept influenced by psychological, social, and behavioral factors. Schiffman and Wisenblit (2023) explain that consumers evaluate food products through perceived quality, product attitude, previous consumption experiences, motivation, and lifestyle considerations. Likewise, Kotler, Keller, and Chernev (2021) emphasize that positive product attitudes and perceived value significantly influence purchase intention and recommendation behavior. Consequently, evaluating consumer preference provides broader insight than sensory acceptance alone because it reflects both product evaluation and future consumer behavior.
Several previous studies have investigated gluten-free bakery products using different raw materials. Mir et al. (2022) emphasized the technological challenges of improving sensory quality in gluten-free bakery products, while Melini and Melini (2023) reported that texture remains one of the principal factors affecting consumer satisfaction with gluten-free foods. Schiffman and Wisenblit (2023) further explained that purchasing decisions are shaped not only by sensory perception but also by psychological, social, and lifestyle considerations. Although these studies provide valuable insights into gluten-free product development, they primarily focus on formulation improvement, physicochemical characteristics, or sensory evaluation. Comprehensive studies integrating consumer acceptance, descriptive sensory characteristics, consumer preference dimensions, purchase intention, and recommendation intention within a single analytical framework remain limited, particularly for cassava flour-based flourless butter cake in Bali. This research gap highlights the need for a broader evaluation that combines sensory quality assessment with consumer behavioral analysis.
Bali represents an appropriate setting for this study because of its dynamic culinary sector, increasing number of health-conscious consumers, and expanding market for innovative bakery products. The tourism industry has also contributed to changing food consumption patterns, encouraging demand for products utilizing local ingredients while promoting healthier eating habits. These conditions provide opportunities to introduce cassava flour-based flourless butter cake as a competitive bakery product with distinctive sensory characteristics and added nutritional value.
The novelty of this study lies in the comprehensive evaluation of consumer acceptance toward cassava flour-based flourless butter cake by integrating hedonic testing, descriptive sensory evaluation, consumer preference analysis, purchase intention, and recommendation intention within a single research framework. Unlike previous studies that primarily focused on gluten-free formulation or sensory characteristics alone, this research combines sensory quality assessment with consumer behavioral perspectives to provide broader insights into the market potential of locally sourced healthy bakery products.
Accordingly, this study aims to analyze consumer acceptance, sensory characteristics, dominant consumer preference factors, and consumers' willingness to purchase and recommend cassava flour-based flourless butter cake as a healthy bakery alternative in Bali.

Methodology
This study employed a quantitative descriptive research design to evaluate consumer acceptance and preference toward cassava flour-based flourless butter cake as a healthy bakery alternative in Bali. The research focused on measuring consumer responses through sensory evaluation and preference assessment to determine the market potential of the developed product. A quantitative approach was selected because it enables objective measurement of consumer perceptions using numerical data obtained from sensory evaluation and structured questionnaires (Drake et al., 2023; Yonathan et al., 2021). The research was conducted in Denpasar, Bali, which was selected due to its dynamic culinary industry, diverse consumer characteristics, and increasing demand for healthy bakery products. Denpasar also represents one of Bali's primary culinary markets, providing an appropriate setting for evaluating consumer acceptance of innovative products utilizing local food resources. 
The research involved 60 untrained consumers who were selected using convenience sampling. The respondents represented potential consumers of bakery products and voluntarily participated in the sensory evaluation. Untrained panelists were chosen because the objective of the study was to investigate general consumer acceptance rather than expert sensory assessment. Each respondent evaluated the product individually under the same testing conditions.
The product evaluated in this research was Flourless Butter Cake formulated using cassava flour as the primary ingredient replacing wheat flour. The product was developed to provide a gluten-free bakery alternative while maintaining the sensory characteristics commonly associated with conventional butter cake. The formulation emphasized the utilization of locally available cassava flour to support food diversification and sustainable culinary innovation.
Data collection consisted of three complementary instruments. The first was a five-point hedonic questionnaire used to measure consumer acceptance of four sensory attributes: color, taste, aroma, and texture. The second was a descriptive sensory evaluation form designed to identify the dominant sensory characteristics of the developed product. The third was a structured consumer preference questionnaire that assessed perceived value, product attitude, consumption experience, motivation and needs, health and lifestyle considerations, purchase intention, and recommendation intention. Hedonic scores were converted into percentage values to determine the level of consumer acceptance, while descriptive sensory responses were analyzed to identify the dominant characteristics of the product. Consumer preference data were analyzed descriptively using mean scores and percentage distributions.

Results and Discussions
Results
This study involved 60 respondents from Denpasar City who participated as consumer panelists in evaluating the flourless butter cake made from cassava flour. The demographic characteristics of the respondents are presented in Table 1.

Table 1. Characteristics of Respondents
	Variable
	Category
	n
	%

	Gender
	Male
	30
	50.0

	
	Female
	30
	50.0

	Age
	<20 years
	20
	33.3

	
	20–25 years
	30
	50.0

	
	26–35 years
	2
	3.3

	
	36–45 years
	8
	13.3

	Occupation
	Student
	44
	73.3

	
	Private employee
	10
	16.7

	
	Entrepreneur
	6
	10.0


Source: Processed research data (2026).

As shown in Table 1, the respondents consisted of an equal proportion of males and females (50.0% each). The majority of respondents were between 20 and 25 years old (50.0%), followed by those under 20 years old (33.3%). Most respondents were students (73.3%), followed by private employees (16.7%) and entrepreneurs (10.0%). These demographic characteristics indicate that the study primarily represents young consumers who are familiar with bakery products and are considered an important target market for innovative food products. 
Furthermore, the respondents were considered appropriate for this study because younger consumers generally demonstrate greater interest in innovative bakery products, including healthier alternatives made from local ingredients. Their familiarity with bakery products enabled them to provide relevant evaluations of the sensory attributes, consumer preferences, and purchase intentions toward cassava flour-based flourless butter cake.

Consumer Acceptance of Cassava Flour-Based Flourless Butter Cake
Consumer acceptance is a fundamental aspect in determining the market potential of newly developed food products. In this study, consumer acceptance of cassava flour-based flourless butter cake was evaluated using a hedonic test covering four sensory attributes, namely color, taste, aroma, and texture. The assessment was conducted using a five-point hedonic scale ranging from "strongly dislike" to "strongly like." The average acceptance scores for each sensory attribute are presented in Table 2.

Table 2. Consumer Acceptance of Cassava Flour-Based Flourless Butter Cake
	Sensory Attribute
	Acceptance Score (%)
	Hedonic Category

	Color
	85
	Very Like

	Taste
	86
	Very Like

	Aroma
	87
	Very Like

	Texture
	87
	Very Like


Source: Processed research data (2026).

As presented in Table 2, all sensory attributes of the cassava flour-based flourless butter cake achieved a "Very Like" category, with acceptance scores ranging from 85% to 87%. Aroma and texture received the highest acceptance scores (87%), followed by taste (86%) and color (85%). These findings indicate that substituting wheat flour with cassava flour did not negatively affect consumer acceptance. Instead, the product was well accepted across all evaluated sensory attributes, suggesting that cassava flour has strong potential as a local ingredient for developing flourless bakery products that meet consumer expectations.
These findings are consistent with previous studies reporting that sensory quality remains the principal determinant of consumer acceptance in bakery products. Spence (2022) emphasized that consumers evaluate food through multisensory experiences in which visual appearance, aroma, flavor, and texture interact simultaneously to influence product perception. Likewise, Meilgaard et al. (2021) explained that hedonic testing effectively measures consumer acceptance because it directly reflects subjective preferences based on actual consumption experiences. 
The high acceptance level observed in this study demonstrates that cassava flour possesses considerable potential as an alternative ingredient in healthy bakery products without substantially reducing sensory quality. This finding also supports current efforts to diversify food products using locally available raw materials while meeting consumer expectations for premium bakery products.

Sensory Characteristics of Flourless Butter Cake
In addition to consumer acceptance, a descriptive sensory evaluation was conducted to identify the dominant sensory characteristics of cassava flour-based flourless butter cake. This assessment aimed to describe the product's color, taste, aroma, and texture based on the perceptions of the respondents. Descriptive sensory analysis provides a more detailed understanding of the product attributes that contribute to overall consumer acceptance. The results of the descriptive sensory evaluation are presented in Table 3.

Table 3. Sensory Characteristics of Cassava Flour-Based Flourless Butter Cake
	Sensory Attribute
	Score (%)
	Dominant Sensory Characteristic

	Color
	89
	Golden yellow, attractive, and characteristic of butter cake

	Taste
	71
	Sweet

	Aroma
	81
	Strong and distinctive butter aroma

	Texture
	82
	Soft, moist, and fine-crumb texture


Source: Processed research data (2026).

As presented in Table 3, the cassava flour-based flourless butter cake exhibited positive sensory characteristics across all evaluated attributes. The highest score was obtained for color (89%), indicating that the product had an attractive golden-yellow appearance consistent with the typical characteristics of butter cake. The texture (82%) was described as soft, moist, and fine-crumbed, while the aroma (81%) was perceived as strong and characteristic of butter. The taste (71%) was predominantly described as sweet, reflecting an acceptable level of sweetness for most respondents. 
Overall, these findings demonstrate that the use of cassava flour successfully maintained the desirable sensory qualities of conventional butter cake while supporting the development of a flourless bakery product based on local food resources. Texture remains one of the greatest technological challenges in gluten-free bakery development because gluten normally contributes to product structure and elasticity. Nevertheless, respondents perceived the developed product as soft, moist, and possessing a fine crumb structure. 
These findings agree with Ziobro et al. (2021), who reported that successful gluten-free bakery products should closely resemble the texture of conventional bakery products to improve market acceptance. Similarly, Melini and Melini (2023) concluded that texture is among the most influential determinants of consumer satisfaction with gluten-free bakery products. 
Overall, the descriptive sensory evaluation confirms that cassava flour can produce flourless butter cake with desirable sensory characteristics comparable to conventional butter cake while simultaneously supporting the utilization of local food resources.
Consumer Preference Factors
Consumer preference plays an important role in determining the acceptance and market potential of innovative food products. In this study, consumer preference was evaluated through several dimensions, including perceived value, product attitude, consumption experience, motivation and needs, and health-related lifestyle. These dimensions were assessed to identify the dominant factors influencing respondents' preferences toward cassava flour-based flourless butter cake. The summarized results are presented in Table 4.

Table 4. Consumer Preference Factors for Cassava Flour-Based Flourless Butter Cake
	Preference Dimension
	Dominant Response
	Positive Response (%)

	Perceived value
	The product offers good value for its quality
	81.7

	Product attitude
	Positive overall evaluation of the product
	93.3

	Consumption experience
	Pleasant consumption experience
	75.0

	Motivation and needs
	Meets consumer needs
	81.7

	Health and lifestyle
	Flourless concept supports a healthier lifestyle
	85.0


Source: Processed research data (2026).

As shown in Table 4, respondents demonstrated positive perceptions across all dimensions of consumer preference. Product attitude received the highest positive response (93.3%), indicating that respondents generally evaluated the cassava flour-based flourless butter cake favorably. The health and lifestyle dimension also showed a high level of agreement (85.0%), suggesting that the flourless concept enhanced consumers' interest in healthier bakery alternatives. In addition, respondents perceived the product as providing good value (81.7%) and meeting their needs (81.7%), while the consumption experience was considered pleasant by the majority of participants (75.0%). These findings indicate that positive product perceptions, perceived health benefits, and overall consumption experience were the primary factors influencing consumer preference toward the developed product.
This observation supports Schiffman and Wisenblit's (2023) theory that consumer behavior is influenced by psychological, social, and lifestyle factors in addition to product attributes. Consumers frequently associate innovative products with healthier lifestyles, resulting in more favorable purchasing intentions when products successfully combine desirable sensory quality with functional benefits. Likewise, Kotler, Keller, and Chernev (2021) emphasized that perceived product value significantly affects purchasing decisions because consumers evaluate products based on both tangible and intangible benefits. 
The present findings also suggest that cassava flour-based bakery products possess substantial commercial potential because they address two emerging consumer trends simultaneously: increasing health consciousness and growing appreciation for locally sourced ingredients.

Purchase Intention and Recommendation Intention
Purchase intention and recommendation intention were evaluated to determine respondents' willingness to purchase and recommend cassava flour-based flourless butter cake after experiencing the product. These variables are important indicators of consumer acceptance and reflect the product's potential for market adoption. The results are summarized in Table 5.

Table 5. Purchase Intention and Recommendation Intention
	Variable
	Statement
	Positive Response (%)

	Purchase Intention
	Willingness to purchase the product
	91.7

	Recommendation Intention
	Willingness to recommend the product to others
	90.0


Source: Processed research data (2026).

As presented in Table 5, respondents demonstrated a high level of purchase intention and recommendation intention toward cassava flour-based flourless butter cake. A total of 91.7% of respondents expressed their willingness to purchase the product, while 90.0% indicated that they would recommend it to others. These findings suggest that the product was not only well accepted during sensory evaluation but also generated favorable behavioral intentions among consumers. 
The high levels of purchase and recommendation intentions indicate that cassava flour-based flourless butter cake has promising market potential as an innovative bakery product made from local ingredients. Positive sensory characteristics, favorable consumer perceptions, and the growing interest in healthier food alternatives are likely to contribute to consumers' willingness to purchase and recommend the product. Therefore, the developed product has strong potential for commercialization and broader consumer acceptance. 
Annunziata et al. (2021) reported that consumers are more willing to recommend products that combine sensory quality with health benefits and sustainability attributes. Similarly, highly satisfied consumers tend to become voluntary promoters who actively share positive consumption experiences within their social networks. Therefore, the strong recommendation intention observed in this study indicates promising market opportunities for cassava flour-based flourless butter cake as an innovative healthy bakery product in Bali. 

Discussions
Overall, the findings demonstrate that cassava flour can successfully be utilized in the development of flourless butter cake while maintaining high consumer acceptance across all evaluated sensory attributes. The high hedonic scores obtained for color, taste, aroma, and texture indicate that replacing wheat flour with cassava flour did not substantially reduce the sensory quality of the product. This finding may be attributed to the formulation strategy employed in the product development process, which successfully maintained the characteristic buttery flavor, attractive golden-yellow appearance, and soft, moist texture commonly expected from conventional butter cake. These results support the argument that appropriate formulation techniques can compensate for the absence of gluten and produce gluten-free bakery products with acceptable sensory characteristics.
The sensory evaluation further revealed that the product possessed an attractive golden-yellow color, a distinctive butter aroma, a sweet taste, and a soft moist texture. These characteristics are particularly important because texture and appearance have consistently been identified as major challenges in gluten-free bakery development. Mir et al. (2022) reported that gluten-free bakery products often exhibit inferior texture and reduced consumer acceptance due to the absence of gluten, whereas Melini and Melini (2023) emphasized that texture remains one of the primary determinants of consumer satisfaction with gluten-free foods. The present findings indicate that cassava flour, when properly formulated, can produce sensory characteristics comparable to those of conventional butter cake, thereby supporting the broader application of local gluten-free ingredients in bakery production.
Another important finding of this study is that product attitude emerged as the dominant factor influencing consumer preference, followed by health and lifestyle considerations. This suggests that although consumers appreciated the healthier flourless concept, their overall evaluation of the product remained the strongest determinant of preference. In other words, health-related attributes alone were insufficient to drive consumer acceptance unless they were accompanied by satisfactory sensory quality and positive product experiences. This finding is consistent with Schiffman and Wisenblit (2023), who argued that consumer preferences are shaped by the interaction between product evaluation, previous experiences, and lifestyle considerations. Likewise, Kotler, Keller, and Chernev (2021) emphasized that positive product attitudes contribute significantly to purchase decisions because consumers assess products based on both functional and emotional benefits.
The high levels of purchase intention and recommendation intention observed in this study further demonstrate the commercial potential of cassava flour-based flourless butter cake. More than 90% of respondents expressed willingness to purchase and recommend the product, indicating that favorable sensory experiences and positive product perceptions can be translated into positive behavioral intentions. Similar findings were reported by Annunziata et al. (2021), who found that consumers are more likely to recommend food products that successfully combine desirable sensory quality with health-related benefits. These results also support the Theory of Planned Behavior proposed by Ajzen (2020), which suggests that positive attitudes toward a product contribute to stronger behavioral intentions, including purchase and recommendation.
Compared with previous studies, this research extends the existing literature by integrating consumer acceptance, descriptive sensory evaluation, consumer preference, purchase intention, and recommendation intention within a single analytical framework. Previous investigations on gluten-free bakery products have primarily focused on formulation development or sensory characteristics, whereas this study provides a broader understanding of how sensory quality and consumer behavior jointly determine the market potential of locally sourced healthy bakery products. Consequently, this research contributes not only to the development of cassava flour-based bakery products but also to the growing body of knowledge regarding consumer acceptance of innovative healthy foods developed from Indonesian local ingredients.
From a practical perspective, these findings encourage bakery entrepreneurs to utilize locally available cassava flour in developing innovative bakery products with higher commercial value and improved market competitiveness. The positive consumer responses observed in this study also support Indonesia's food diversification initiatives by demonstrating that local agricultural commodities can successfully be transformed into premium bakery products capable of satisfying modern consumer expectations while reducing dependence on imported wheat flour.
[bookmark: bookmark=id.1fob9te]
Conclusions
This study demonstrates that cassava flour-based flourless butter cake has considerable potential to be developed as a healthy bakery product utilizing local food resources in Bali. Consumer acceptance was categorized as very high across all evaluated sensory attributes, indicating that replacing wheat flour with cassava flour did not reduce overall product acceptability.
The developed product exhibited desirable sensory characteristics, including an attractive golden-yellow appearance, a distinctive buttery aroma, balanced sweetness, and a soft moist texture. These characteristics fulfilled consumer expectations for conventional butter cake while simultaneously providing a gluten-free alternative.
Product attitude emerged as the dominant factor influencing consumer preference, followed by health and lifestyle considerations. In addition, respondents expressed strong purchase intention and recommendation intention, suggesting favorable market opportunities for the commercial development of cassava flour-based flourless butter cake.
Overall, the findings highlight the importance of integrating sensory quality with consumer behavior analysis when developing innovative bakery products based on local ingredients. This study contributes to the existing literature by providing a comprehensive evaluation that combines consumer acceptance, descriptive sensory characteristics, consumer preference, purchase intention, and recommendation intention within a single research framework, thereby offering broader insights into the market potential of cassava flour-based healthy bakery products.
Nevertheless, this study has several limitations. The respondents were limited to consumers in Denpasar, Bali, and were selected using convenience sampling; therefore, the findings may not be fully generalizable to other regions or consumer populations. Future research is recommended to involve larger and more diverse samples from different geographical areas, compare cassava flour with other local gluten-free flours, and investigate additional aspects such as nutritional composition, physicochemical properties, shelf life, and consumer willingness to pay in order to strengthen the commercial development of healthy bakery products based on local ingredients.
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