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Abstract
The nutritional problems that often occur in adolescents are the wrong diet, such as the consumption of high-calorie and low-fiber foods. 
This study aims to determine the level of preference and nutritional content of the peanut gude snack bar as an alternative snack for adolescents by conducting proximate and dietary fiber tests.
This study uses Research and Development research methods with the application of a 4D model (Define, Design, Development, Disseminate).  The preference test was carried out on 80 panelists using a preference test form on the level of preference for color, aroma, taste, texture, and overall. The preference test included the level of preference for color, aroma, taste, texture, and overall, which used 5 scales (1 = very  dislike, 2 = dislike, 3 = quite like, 4 = like, and 5 = like very much).  Analysis of the nutritional content of the peanut gude snack bar consisted of analyzing the content of water, ash, protein, fat, carbohydrates, dietary fiber, sugar and salt. The results of this study indicate that the level of preference for the peanut gude snack bar is 4.7, which is significantly different from the reference snack bar.  Nutrient content of the peanut gude snack bar per serving (30gr) contains 3.2 g of water, 0.9 g of ash, 4.2 g of protein, 4.2 g of fat, 15.4 g of carbohydrates, 134.1 of total energy, and  5 g of dietary fiber, 8 g of sugar, and 0 g of salt, so that the peanut snack bar product can be used as an alternative to high-fiber snacks for teenagers. 
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[bookmark: _heading=h.gjdgxs]INTRODUCTION  
Nutritional problems among adolescents in Indonesia still receive insufficient attention. Many nutritional issues occur due to improper dietary behaviors, such as imbalanced nutrient intake compared to the recommended dietary allowances, as well as inadequate energy and protein consumption, which affect the body and lead to conditions such as obesity, energy deficiency, and anemia (Hafiza, 2020). The nutritional needs of adolescents are considerably high because they are still in the growth period. Nutritional intake serves as a measure of success in fulfilling adolescent nutritional requirements, which can be seen through their body weight and height. In general, adolescents tend to consume fewer fruits and vegetables, making appropriate food selection one of the crucial components in determining their quality of life (Sari, 2017).
Adolescents also have habitual snacking behavior that is difficult to eliminate; however, consuming snacks that do not meet health and nutritional standards may threaten their health, so the ability to choose proper snacks is highly necessary (Iklima, 2017). In addition, the lack of physical activity accompanied by the increased consumption of snacks has recently become a significant public health issue due to its negative impact on overall health. In addition, these two factors significantly contribute to the occurrence of obesity in both rural and urban areas (Irdianty, 2018).
		The current snacking patterns among adolescents are characterized by the consumption of high-energy foods with low nutritional value, which is associated with an increased risk of obesity. Snacks are defined as a small amount of food or beverage typically consumed between main meals (Almoraie et al., 2021). Some are identified based on the time of consumption between meals (e.g., 15 minutes after a meal), while others are categorized according to portion size (smaller than a regular meal) or caloric intake. Healthy snacks are those that contain recommended nutrients and are low in fat, sugar, and salt (Almoraie et al., 2021). Snack bars are a practical form of snack with complete nutritional value and are categorized as long-lasting foods suitable for storage (Syahwal, 2018). Flour derived from legumes represents a local food product that can be used as the main ingredient for snack bar production (Asriasih, 2020). One type of snack in bar form is made from a mixture of wheat flour and legume flour, which contains high fiber and can be processed into a low-energy snack suitable for consumption between meals (Pratama, 2019). In Indonesia, one of the local food sources that has not been widely utilized like soybeans is kacang gude (pigeon pea). This local commodity has the potential to be used as an alternative substitute for wheat flour and is naturally gluten-free. Kacang gude (Cajanus cajan L.) is a local food ingredient with considerable potential for development within the food industry (Febriani, 2019). It contains relatively high levels of protein, carbohydrates, fats, and vitamins (Andriana, 2014). Therefore, the development of snack bars made from kacang gude is expected to serve as a healthy snack option for adolescents.
One of the studies related to kacang gude is that conducted by Febriani (2019), which examined the effect of fermentation duration on the characteristics of Sere Undis. The results showed that fermentation time significantly affected ash content, protein content, fat content, carbohydrate content, and antioxidant capacity, but had no significant effect on moisture content and crude fiber. Furthermore, another study—an analysis of the nutritional components and sensory properties of flakes made from purple sweet potato flour and kacang gude flour—demonstrated that the proportion of these two flours had a significant effect on ash, fat, protein, and carbohydrate levels, as well as sensory attributes including texture, color, and taste (hedonic and scoring). However, it had no significant effect on moisture content, total calories, and sensory properties related to aroma (Salviana, 2018). Research examining the acceptability level and nutritional content of kacang gude snack bars as an alternative snack for adolescents has not yet been conducted. Most similar studies have focused on analyzing the nutrient content and acceptability of snack bars made from various legumes—such as soybeans, mung beans, and red beans—as well as tubers. However, no study has specifically investigated the use of kacang gude as a snack bar intended for adolescents. One related study explored the acceptability of mung bean and rice bran proportions in relation to fiber content in snack bars (Pricilya et al., 2015). Previous research on nutritional content and product acceptability has been conducted on various snack formulations, such as the study titled “Acceptability and Nutritional Content of Millet Crispy,” which utilized millet flour as an alternative fiber-rich snack. The difference between the previous studies and the present research lies in the main ingredient used—kacang gude, which is proposed as a high-fiber alternative snack for adolescents. The utilization of kacang gude, known for its high protein content, as a snack or complementary food for adolescents has not been explored in prior research, which distinguishes this study from earlier ones.
Research on fiber content has been previously conducted on snack bar formulations using the addition of rice bran and mung beans, with a fiber content of 1.98% per 25 g serving (Pricilya et al., 2015). In another study, millet crispy was found to contain 19.5 g of fiber per 100 g of product, making it a recommended fiber source for the Indonesian population. Similarly, in research utilizing gembili flour as a substitute ingredient, the fiber content reached 12.9% per 50 g of product (Khairani, 2019), indicating its potential as a high-fiber snack alternative—particularly given that most adolescents still consume insufficient amounts of fiber-rich snacks.
Based on the above description, the objective of this research is to determine the level of preference and nutritional content of kacang gude snack bars as a high-fiber snack for adolescents through proximate analysis and dietary fiber testing. Additionally, this study aims to identify consumer acceptability and the nutritional value contained in the snack bar product.
METHODS 
This study employed the Research and Development (R&D) method using the 4D model, which includes Define, Design, Development, and Disseminate (Mulyatiningsih, 2019). The research stages were also complemented by nutritional analysis. The data obtained were presented descriptively in the form of mean values and accompanied by standard deviation.
Define and Design 
The define stage involved identifying three reference recipes, each with different compositions but sharing the same main ingredients: soybean flour, palm sugar, butter, egg yolk, and milk powder. Recipe 1 used a composition ratio of 2:1:1, whereas in Recipe 2, soybean flour was replaced with pastry flour, the sweetener was replaced with granulated sugar, and the number of eggs was doubled. Recipe 3, on the other hand, used only oatmeal, granola, vegetable oil, and palm sugar. Due to the differences in ingredient composition, the final products exhibited distinct characteristics in terms of texture, taste, and flavour.
In the design stage, all three recipes (1, 2, and 3) were tested by panelists to select the best formulation and validated by two experts. The snack bar production process went through several steps (Figure 1). First, egg yolks and palm sugar were mixed using a mixer until creamy and smooth. Next, soybean flour was added gradually and mixed with a spatula, followed by the addition of melted margarine and further mixing using a scraper until fully homogenized. The batter was then poured into a baking tray lined with parchment paper and baked for 20 minutes at 180 °C.
[image: ]
Figure 1. The Production Process of Gude Bean Snack Bar 
Development
The development stage involved validation testing conducted by two experts in the field. The experts' assessments were used to improve the product. Once the validation results demonstrated satisfactory quality, the process proceeded to the disseminate stage. The evaluation was carried out through two rounds of validation, each conducted by two experts. The results from Validation 1 were used to refine the product for Validation 2, while the results from Validation 2 served as the basis for product improvement before being tested by the panelists.
The evaluation was performed by having the experts taste the prepared product and assess it based on nine parameters (shape, size, color, aroma, texture, overall, presentation, and packaging), using a scoring system of: 1 = strongly dislike, 2 = dislike, 3 = like, and 4 = strongly like. The assessment was also accompanied by comments on the evaluated product.
Disseminate Stage
In the disseminate stage, the product was tested by 80 panelists at SMKN 3 Sukoharjo using a preference test (hedonic test), with the results recorded in a scoring form. In hedonic testing, panelists provide subjective assessments based on their personal level of preference (David & David, 2020). The hedonic evaluation included levels of liking for aroma, color, texture, and taste, using a 4-point scale: 1 = strongly dislike, 2 = dislike, 3 = like, and 4 = strongly like.
Nutritional Content Analysis
The nutritional content analysis consisted of proximate testing and dietary fiber analysis, each conducted in two replications. The proximate test included the assessment of moisture content, ash content, fat, protein, and carbohydrates.
The initial part of the method describes the research design, location, and duration in sequential order, followed by an explanation of the research subjects/samples and the sampling method. If the research was conducted in a laboratory, it should then include a detailed description of the materials and equipment used. The next section outlines the data collection procedures or laboratory research steps. Finally, the data processing and analysis methods used in the study should be explained. The number and arrangement of paragraphs may be adjusted according to the needs of the research presentation.
RESULTS
Determination and Discussion
This stage served as the initial step in selecting the three reference recipes that would be used for product development. The table of reference recipes is presented in Table 1.
Table 1. Reference Recipes for Snack Bar Production
	Ingredients
	Reference Recipe 11
	Reference Recipe 22
	Reference Recipe 33

	Soybean flour
	60 g
	
	95 g

	Oatmeal
	
	
	80 g

	Butter
	50 g
	33 g
	100 g

	Soy milk powder
	25 g
	25 g
	30 g

	Egg White
	
	
	2 egg

	Raisin
	5 g
	75 g
	30 g

	Water
	
	
	125 ml

	Dried Fruit
	
	
	20 g

	Salt
	
	5 g
	

	Palm Suiker
	50 g
	
	

	Egg Yolk
	1 egg
	2 butir
	

	Granulated sugar
	
	83 g
	

	Baking soda
	
	3 g
	

	Cinamon
	5 g
	5 g
	

	Pastry flour
	
	100 g
	

	Clove
	
	16 g
	



After conducting trials on the three recipes above, Reference Recipe 1 was selected. It consists of wheat flour, melted butter, powdered sugar, and egg whites with a ratio of 1:1:1:1:1. Reference Recipes 2 and 3 were not selected because the higher proportion of powdered sugar could cause the snack bar to burn easily. In addition, the lower proportion of melted butter results in a weaker aroma (Bagus & O, 2019).
The selected reference recipe was then modified by adding cocoa powder to improve its visual appeal and enhance the flavor. In the first trial using the selected recipe, the product obtained had a rich texture, dark brown color, distinctive butter aroma, and sweet taste. The first trial resulted in a product that was considered appropriate and satisfactory. Research on the acceptability level and nutritional content of peanut-based snack bars as an alternative snack for adolescents has been previously conducted, stating that pigeon peas are rich in essential amino acids, fiber, vitamins, and minerals. Pigeon peas are also high in protein, similar to soybeans, ranging from 21% to 28%. The research findings indicated that the amount of pigeon peas consumed during the harvest season exceeded the recommendation of the Food and Agriculture Organization (FAO) for legume consumption (30 g/person/day). Due to their high fiber content, pigeon peas are highly recommended for consumption by children and adolescents as they support the growth period （Majili, 2020).
A study conducted by Olanipekun et al. reported that substituting wheat flour with pigeon pea flour in bread production resulted in a more nutritious product in terms of protein, ash, and crude fiber compared to regular bread. The 5% and 10% pigeon pea flour substitutions showed the best sensory qualities. Pigeon pea flour also contains high levels of protein and carbohydrates. The protein content of pigeon pea bread and pigeon pea cookies increased compared to the control products made using only wheat flour (Olanipekun, 2018).
Further research on the processing of pigeon peas formulated a cake using a combination of wheat flour, pigeon pea flour, and sweet potato flour. The resulting cake had high nutritional value with good sensory quality. Cakes produced with pigeon pea flour and sweet potato flour substitutions showed higher levels of moisture, protein, fat, fiber, ash, and carbohydrates than the control bread made with wheat flour alone. In addition, the levels of calcium, phosphorus, and potassium in the cakes were also higher than those in the control bread (Olatunde, 2019).
The utilization of pigeon peas in the production of streusel bread involved the incorporation of 20% pigeon pea flour and the addition of bamboo charcoal powder as a natural colorant. The community’s acceptance of the pigeon pea streusel bread was categorized as favorable, with the average score of each sensory parameter being above 4.0 (liked). The nutritional composition of pigeon pea streusel bread per 100 g was as follows: protein 7.64 g, fat 10.36 g, carbohydrates 51.3 g, energy 310.53 kcal, and potassium 188.79 mg (Fitriana, 2021). The first trial resulted in a product that was appropriate and satisfactory. The evaluation results from trained panelists during the define stage are presented in Table 2
Table 2. Evaluation by Trained Panelists
	Sensoriy Attribute
	Mean Score

	
	R1
	R2
	R3

	Shape
	4,2
	4,2
	4

	Size
	4,4
	4,4
	3,4

	Colour
	4,4
	4,6
	4

	Favour
	4,8
	4,6
	3,6

	Taste
	4,6
	4,2
	3,4

	Texstur
	5
	4,2
	4

	Overall
	4,8
	4,6
	3,8

	
	
	
	



Validation Test and Acceptability of Gude Bean Snack Bar
Validation Test by Two Experts (Validation I and II)
The validation test conducted by two experts (results of Validation I and II) is presented in Table 2. The feedback provided by the validators indicated the need for adjustment in product size, specifically to reduce the portion as it was considered too large for a snack. However, the taste and overall acceptability were evaluated as good.
Design Phase
At the design stage, trials were carried out using the selected reference recipe (Reference Recipe 1), which was then substituted with sprouted gude bean flour at levels of 35%, 40%, and 50%. Validation to determine the best formulation was conducted by testing the products on five trained panelists.
Based on the validation test conducted with trained panelists, the developed snack bar formulation with a 40% addition of gude bean flour relative to the weight of soybean flour was selected as the best formulation. The results of the panelists’ evaluation are presented in Table 2.
In the first trial, the snack bar produced a salty taste, indicating the need for improvement in the sensory profile of the 40% formulation. In the second trial, the formulation met the expected product characteristics. The improvement in taste resulted from the exclusion of salt in the dough. The final formulation obtained from the design phase is shown in Table 3.
Table 3. Validation Result at the Design Stage
	Sensory Attribute
	Reference Recipe
	RR 1
	RR 2
	RP 3

	Shape
	4,2
	
	3,8
	3,2
	3

	Size
	4,4
	
	4
	3,6
	3,2

	Colour
	4,4
	
	4,4
	4
	3,4

	Favour
	4,8
	
	4
	4
	3,6

	Taste
	4,6
	
	4
	3,6
	3,4

	Texstur
	5
	
	4,2
	3,6
	3,8

	Overall
	4,8
	
	
	3,6
	3,6




Table 4. Snack Bar Formulation Using Gude Flour
	Ingredient Name
	Composition1

	Percentage
	40%

	Gude Sprout Flour
	24 g

	White Soybean Flour
Mung Bean Flour
Palm Suiker
	18,5 g

	
	18,5 g

	
	40 g

	Butter
	50 g

	Milk Powder
	25 g

	Egg Yolk
	1 butir

	Raisin
	5 g

	Vanilla
	0,5 g

	Spekoek Spice
	0,5 g

	
	










Design Stage
The design stage involved developing the product by adding several other ingredients to form the dough. White soybean flour and mung bean flour were included as sources of additional fiber and flavor enhancement, each with a composition of 18.5 grams. The proportion of gude bean flour was higher than the other added flours, as gude beans contain significantly higher nutritional value.
In a previous study, the analysis of protein content in snack bars made with gude bean flour ranged from 14.77% to 17.88%. This protein content is comparable to, or even higher than, the protein content of commercial snack bars available on the market, which is around 15.5–15.8%. Furthermore, the higher the substitution of gude bean flour in the snack bar formulation, the higher the crude fiber content produced (Nurhidayah, 2018).
According to the study by Augustyn (2017), gude bean flour contains high levels of protein and carbohydrates. The protein content in gude bean bread and gude bean cookies increased compared to the control products that used only wheat flour. Similar findings were reported by Olatunde (2019), who stated that cakes made with a substitution of gude bean flour and sweet potato flour showed higher levels of moisture, protein, fat, fiber, ash, and carbohydrates compared to control bread made solely with wheat flour. In addition, the levels of calcium, phosphorus, and potassium in those products were also found to be higher than in the control bread.
Development
The development stage involved the validation test of the product resulting from the design phase by two experts in product development. The evaluation was conducted by having the experts taste the reference and developed products and assess them based on seven parameters (shape, size, color, aroma, taste, texture, overall impression, presentation, and packaging), using the following scoring scale: 1 = strongly dislike, 2 = dislike, 3 = somewhat like, 4 = like, and 5 = strongly like. The assessment was accompanied by comments on each evaluated product. The results of the validation test by the two product development experts are presented in Table 4. Based on the validation results, the final snack bar formulatiom can be seen in Figure 2.


Table 5. Validation Results by Two Product Development Experts
	Sensory Attributes
	Reference Recipe
	Develope Recipe

	Shapes
	3,5
	
	3,5

	Size
	4
	
	4

	Colour
	3,5
	
	4

	Favour
	3,5
	
	4

	Taste 
	3,5
	
	3,5

	Texture 
	3,5
	
	4

	Overall
	3
	
	3


The gude-based snack bar was designed similarly to conventional snack bars, with an elongated shape measuring 7 cm in length and 3 cm in width. These dimensions are considered proportional for a snack-type product. A snack bar is a light food consumed between main meals. Snack bars are generally made from nuts, cereals, and dried fruits, and are shaped like bars—hence the name “bar.” Snack bars are developed to meet nutritional intake and reduce hunger (Indrastati, 2016).
Based on the product validation conducted by two expert lecturers in product development, it was found that the snack bar with 50% gude sprout flour substituted with 25% white soybean flour and 25% mung bean flour obtained a score of 4, which falls into the “Good” category according to the evaluation criteria. The brown color of the gude flour snack bar arises from the natural color of gude beans, which turn darker when heated, especially when combined with soybean flour and mung bean flour. This occurs due to the high anthocyanin content (a natural pigment compound) present in gude beans. According to Krisnawati (2017), dark-colored legumes usually contain higher levels of anthocyanins than light-colored seeds because anthocyanins accumulate in the seed coat. Anthocyanins are vacuolar pigments that appear red, purple, or blue depending on the pH level. They serve various functions that can be utilized in food processing, both for food and beverage products. Among these functions are serving as a natural food coloring source and providing antioxidant capacity.
The panelist stated that the texture of the snack bar substituted with pigeon pea flour was already good and in accordance with the texture of snack bars in general. The similarity in texture between the pigeon pea flour snack bar and typical snack bars is attributed to the carbohydrate, starch, and ash contents in the pigeon pea flour, which have almost similar percentages; therefore, they also influence the texture of the snack bar. Texture is one of the most important factors in a snack bar. The texture of a product is strongly influenced by its moisture content; the higher the water content, the harder/denser the resulting texture will be (Widiyastuti, 2019). The texture of the snack bar is also affected by the protein content in the ingredients, as proteins have the ability to bind water, which disrupts the expansion of starch granules.
[image: ]
Figure 2. The Product of Snack Bar Gude Bean
Disseminate
At the disseminate stage, both the reference and developed products were tested by 80 untrained panelists, consisting of students from SMK Negeri 3 Sukoharjo, using a hedonic test. The hedonic test assessed the level of preference for color, aroma, taste, texture, and overall acceptance, using a 5-point scale (1 = strongly dislike, 2 = dislike, 3 = moderately like, 4 = like, and 5 = strongly like). The results of the test conducted with 80 untrained panelists are presented in Table 6.
Table 6. Adolescents’ Acceptability Test Results of Snack Bars
	Sensory Attributes
	Control Recipe(Mean+-SD)
	Develope Recipe (Mean+_SD)
	p-value

	Warna
	3,4+0,49
	
	4,68+0,49
	0,05

	Aroma
	3,6+0,49
	
	4,62+0,48
	0,00

	Rasa
	3,7+0,46
	
	4,66+0,47
	0,34

	Tekstur
	3,4+0,49
	
	4,7+0,44
	0,02

	Keseluruhan
	3,6+0,50
	
	4,7+0,41
	0,00


[image: ]
Figure 3. Validation Test Results of the Snack Bar
The developed snack bar product was preferred by the community due to its pleasant taste, soft texture, and strong color and aroma. The preference scores for the parameters of color, taste, aroma, texture, and overall acceptance indicated that the panelists liked the slightly brownish color of the product, its sweet taste with gude bean as an additional nutritional source, and its distinctive cinnamon aroma. In general, it can be stated that the panelists were able to accept the product with a brownish color, sweet taste, characteristic cinnamon aroma, and soft texture.
Nutritional Content of the Gude Bean Snack Bar
The nutritional content of the gude bean snack bar is presented in Table 3. The proximate analysis showed that the moisture content of the gude bean snack bar was 10.71%, which classifies it as a dry product. The protein content was 14.25%, contributed mainly by soybeans and gude beans. In addition to protein, the fat content of the gude bean snack bar was 20.55%. The carbohydrate content reached 51.34%, as it used gude bean and soybean as raw materials. The average energy content was 447.31 kcal.
	NUTRITIONAL INFORMATION

	Serving Size 30 gr                          Net Weight 30 gr
Number of Servings per package: 1


	AMOUNT PER SERVING
Total Energy                             117 kcal
Energy from fat                          53 kcal


	% DV*
Total Fat                    6 g             9
Protein                       4 g             6
Total Carbohydrates 13 g             4


	*Percent Daily Value (%DV) is based on a 2,150 kcal energy requirement.
Your daily energy needs may be higher or lower.



Figure 4. Nutritional Information.
The nutritional information of the gude bean snack bar indicates that the nutrients provide a meaningful contribution to daily nutritional requirements. This study contributes to nutritional labeling information on packaging, which can be applied similarly if the product is made using the same ingredients and quantities as in this research. The snack bar product provides sufficient nutritional content that contributes to daily needs. The contributions of energy, fat, protein, and carbohydrates from the snack bar can be seen in Figure 3.
Based on the findings and results of the proximate analysis, the product was well-accepted by the community, supported by its nutritional content, thereby reinforcing that the gude bean substitution snack bar can be established as a tasty and acceptable snack. The gude bean snack bar was preferred by consumers due to its pleasant taste, soft texture, and strong color and flavour. The liking scores for color, taste, flavour, texture, and overall acceptance show that panelists favored the slightly brown color, sweet taste with added gude beans as a nutritional enhancer, and the distinctive cinnamon flavour. Overall, it can be concluded that panelists accepted the gude bean snack bar, which presented a slightly brown color, savory-sweet taste, distinctive cinnamon flavour, and soft texture.
DISCUSSION
The development of a gude bean–based snack bar in this study demonstrates the potential of local legumes as a functional food ingredient with high acceptability among adolescents. The findings indicate that the substitution of gude bean flour at 40% in combination with soybean flour and mung bean flour results in a product with desirable sensory qualities and a nutrient profile comparable to, or even higher than, conventional snack bars.
The hedonic test results showed that the developed snack bar achieved significantly higher scores across all sensory attributes—color, aroma, taste, texture, and overall acceptance—compared to the control product. Panelists particularly favored the brownish color, distinctive cinnamon aroma, and soft texture. These characteristics may be influenced by the natural pigment and high anthocyanin content of gude beans, which tend to darken during heating. Anthocyanins not only enhance visual appeal but also provide antioxidant properties, making the product potentially beneficial for health.
The acceptability of the product also reflects the successful modification of the base recipe. Adjustments such as the removal of salt and the addition of cocoa powder contributed to improvements in taste and aroma. Texture enhancement was likely influenced by the protein and starch content of the mixed flours, as proteins play a role in water absorption and structural stability. A softer texture is generally preferred in adolescent snack products, making the developed formulation suitable for the target population.
Nutritionally, the gude bean snack bar contains 14.25% protein, 20.55% fat, and 51.34% carbohydrates, resulting in an energy value of 447.31 kcal per 100 g. These values reflect the substantial contribution of legumes, particularly gude beans, which are known for providing 21–28% protein along with high fiber content. Previous studies have similarly reported that substituting wheat flour with gude bean flour increases protein, ash, and fiber content in bakery products. The nutritional profile of the snack bar aligns with the needs of adolescents who require nutrient-dense foods to support growth.
The product’s high acceptance rate (83%) confirms that adolescent consumers are receptive to innovative snack formulations using local, nutrient-rich ingredients. This is important given the ongoing nutritional challenges among Indonesian adolescents, including low intake of dietary fiber and the tendency to consume energy-dense, nutrient-poor snacks. The developed snack bar provides 5 grams of dietary fiber per 30-gram serving, making it a potentially beneficial alternative to common commercial snacks.
Overall, the results of this study suggest that gude bean flour is a promising ingredient for developing nutritious, acceptable, and culturally relevant snack products. Its integration into snack bars not only expands the utilization of local commodities but also supports public health efforts to improve adolescent nutrition.
CONCLUSION
Based on the results of the study, it can be concluded that the developed gude bean snack bar was well accepted by the public due to its pleasant taste, soft texture, strong color and aroma, and overall preference. Panelists particularly favored the slightly brown color, sweet taste with the addition of gude beans as a nutritional enhancer, and distinctive cinnamon aroma. The overall acceptability score of the gude bean snack bar was 4.7, with a 83% acceptance rate, indicating high consumer preference.
The gude bean snack bar contains protein, carbohydrates, fat, and free gluten, with the following nutritional composition per 100 grams: moisture content 10.71 g, ash 3.15 g, protein 14.25 g, fat 20.55 g, carbohydrates 51.34 g, and total energy 447.31 kcal. Therefore, the gude bean snack bar can be considered a nutritious and healthy snack option for adolescents.
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