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Abstract: Jackfruit (Artocarpus heterophyllus) seeds are frequently discarded as agricultural waste
despite their nutritional value, leaving a significant research gap in their potential application for
developed snack products like chicharon. This study evaluated the sensory acceptability and
textural properties of jackfruit seed-based chicharon as a sustainable, plant-based alternative to
traditional high-fat pork chicharon. Using an experimental research design, three treatments (T1,
T2, and T3) were formulated with varying seed proportions while keeping other ingredients
constant. A total of thirty respondents, including food experts and Food Service Management
students, assessed the samples using a nine-point hedonic scale. One-way Analysis of Variance
(ANOVA) revealed significant differences among treatments in texture (p=0.0039), crispiness
(p=0.0002), and appearance (p=0.0053), whereas flavor and aroma showed no significant variation
(p>0.05). Treatment 1 (75g seeds) achieved the highest sensory scores, specifically for crispiness (M
= 8.23) and overall acceptability (M = 8.39), corresponding to a 'Like Extremely' rating. These
findings demonstrate that jackfruit seeds can be effectively upcycled into a viable snack alternative
that meets consumer preferences for texture while addressing health and sustainability goals.
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1. Introduction

Sustainable food innovation increasingly focuses on the valorization of agricultural
by-products to meet the growing demand for functional and plant-based alternatives [1,
2]. While plant-based snacks have successfully replicated the textures of traditional meat
products [5, 6], a significant opportunity remains in the redesign of culturally popular but
high-fat snacks like chicharon. Traditional pork-based chicharon is characterized by high
saturated fat and cholesterol levels, contributing to long-term cardiovascular risks [4, 15].
Consequently, identifying nutrient-dense, plant-based raw materials capable of
mimicking the aerated, crispy matrix of deep-fried pork skin is a critical area of food
research.

Jackfruit (Artocarpus heterophyllus) seeds represent a significantly underutilized
resource, typically discarded as waste despite being rich in carbohydrates, protein, and
minerals [2, 3, 19, 20]. Research has established the versatility of jackfruit seed flour in
bakery applications due to its high starch content [12-14]. However, a distinct research

gap exists regarding the use of jackfruit seeds as a direct structural substitute for animal-
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based chicharon. While previous studies have focused on jackfruit seed flour as a
supplementary ingredient in baked goods [12-14], there is a lack of empirical data on its
performance as a primary base for deep-fried, "crackling" snack innovations.

This study presents a novel approach by upcycling jackfruit seeds into a plant-based
chicharon alternative, specifically engineered to replicate the sensory profile of the
traditional version. By evaluating the sensory acceptability and textural properties—
including texture, crispiness, flavor, aroma, and appearance —this research provides the
first systematic assessment of jackfruit seeds in a chicharon production context. These
findings aim to bridge the gap between agricultural waste management and the

development of health-oriented, commercially viable snack products.

2. Materials and Methods
2.1 Research Design

This study employed an experimental research design following a Completely
Randomized Design (CRD) to evaluate the sensory acceptability and textural properties
of jackfruit (Artocarpus heterophyllus) seed-based chicharon. Three treatments (T1, T2, and
T3) were formulated with varying proportions of jackfruit seeds, while the amounts of
rice flour, water, and seasonings were kept constant. This design enabled the comparison
of different formulations in terms of texture, crispiness, flavor, aroma, appearance, and

overall acceptability.

2.2 Materials and Sample Preparation

The primary raw material consisted of jackfruit seeds sourced from local markets in
Cebu City, Philippines. Additional ingredients included rice flour, salt, black pepper,
garlic powder, turmeric, and water. Vegetable oil was utilized for the deep-frying process
to ensure consistent heat distribution and stability. To ensure batch consistency and
reliability, the preparation process was replicated three times under controlled conditions.

The base formulation consisted of 75 g of boiled, peeled, and mashed jackfruit seeds,
225 mL of water, 120 g of rice flour, 6 g of salt, 0.5 g of black pepper, 0.6 g of garlic powder,
and 0.4 g of turmeric. Approximately 500 mL of cooking oil was used for deep-frying.

The preparation process involved washing and boiling the jackfruit seeds for 20-30
minutes until tender, followed by peeling to remove the outer seed coat. The peeled seeds
were mashed and blended until a smooth consistency was achieved. The measured
ingredients were added and mixed thoroughly until a uniform mixture was formed. The
mixture was poured into molds, steamed for 10-15 minutes, cooled, and cut into uniform
pieces. The samples were dried using a food dehydrator until the desired level of dryness
was achieved, as dehydration plays a critical role in improving texture and shelf life of
fried snack products [8]. Preliminary trials also explored oven-drying (170 °C for 20
minutes) and sun-drying (3—4 days); however, dehydrator drying was selected for the
final product used in sensory evaluation due to its consistency and controlled conditions.
Finally, the dried samples were deep-fried at 170-180 °C for 3-5 minutes until golden
brown and crisp, where browning and flavor development are influenced by Maillard

reactions during deep frying [9].
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2.3 Treatments

Three formulations were prepared with varying quantities of jackfruit seeds: 75 g
(T1), 150 g (T2), and 225 g (T3). The selection of these treatment levels was based on
preliminary bench-top trials; the 75 g level established a baseline for workable dough
consistency, while 225 g represented the maximum concentration that allowed the
product to maintain structural integrity and expansion during frying. All other
ingredients, including rice flour, water, and seasonings, remained constant across all

treatments.

2.4 Respondents and Sampling

A total of 30 respondents participated in the study, selected through purposive
sampling. This group consisted of 15 Food Service Management students (semi-trained
panelists) and 15 food experts (trained panelists) from Cebu Technological University —
Main Campus. A sample size of n=30 was utilized as it meets the requirement for sensory
profiling to achieve statistical power in experimental food research while ensuring

manageable controlled testing conditions.

2.5 Sensory Evaluation

Sensory evaluation was conducted using a 9-point hedonic scale (1 = dislike
extremely; 9 = like extremely) to assess texture, crispiness, flavor, aroma, appearance, and
overall acceptability. Sensory evaluation using hedonic scaling is widely applied in food
product development to assess consumer preference [10,11]. To eliminate order bias,
sample presentation was randomized using a balanced design. Samples were served in
identical containers and identified only by random three-digit codes to ensure a double-

blind assessment. Water was provided to cleanse the palate between sample evaluations.

2.6 Data Analysis

Descriptive statistics, including mean and standard deviation, were calculated to
summarize the sensory results. The data were processed and analyzed using Microsoft
Excel. One-way analysis of variance (ANOVA) was applied at a 0.05 level of significance
to determine differences among treatments. Where significant differences were identified,
a Tukey’s Honestly Significant Difference (HSD) post-hoc test was performed to isolate

specific differences between treatment means.

2.7 Ethical Considerations

Participation in the study was voluntary, and informed consent was obtained from
all respondents prior to data collection. Respondents were informed about the purpose of
the study and assured that their responses would be kept confidential and used solely for

research purposes.
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3. Results and Discussion
3.1. Sensory Acceptability of Jackfruit Seed Chicharon

The sensory acceptability of jackfruit seed—based chicharon was evaluated across six
attributes using a 9-point Hedonic Scale. To ensure statistical rigor, the data were
analyzed to determine how varying seed concentrations affect the final product's physical

and organoleptic properties.

Table 1. Summary of Sensory Acceptability and One-Way ANOVA Results

Attribute T1(75g) | T2 (150g) | T3 (225g) | F-value | p-value | Interpretation
Texture 797  £(697 £]697 =

1.07 1.19 1.59 5.9224 0.0039 Significant
Crispiness | 823 +]693 +|723 =+

0.94 1.05 1.52 9.7055 0.0002 Significant
Appearance | 810 +|777 +|723 £

0.76 1.07 1.17 5.5773 0.0053 Significant
Flavor 780 +]723 +|713 =

1.13 1.10 1.53 2.4161 0.0952 Not Sig.
Aroma 783 +|733 +|730 =+

1.02 0.80 1.09 2.8023 0.0662 Not Sig.
Overall 839 +|725 +|717 =

0.71 0.89 1.14 — — —
Significant at p < 0.05

3.1.1. Impact of Formulation on Texture and Crispiness

Treatment 1 (T1) obtained the highest ratings for texture (7.97 + 1.07, Like Very Much)
and crispiness (8.23 + 0.94, Like Extremely). One-way ANOVA confirmed significant
differences (p < 0.05) among treatments for these attributes, indicating that the proportion

of jackfruit seeds directly influences the snack's structural matrix [6].

The superior texture of T1 (75g seeds) is likely due to the optimal balance between
jackfruit seed starch and rice flour. During the steaming phase, starch gelatinization
occurs as granules absorb water and swell, forming a viscoelastic gel [7]. In T1, the lower
concentration of seeds allowed for a more uniform starch network. Upon deep-frying at
170-180 °C, the rapid evaporation of moisture content creates internal steam pressure,

leading to the formation of the porous, "airy" cells characteristic of traditional chicharon.

This mechanism is consistent with findings on fried snack processing, where moisture
loss and expansion during frying enhance crispiness [8]. In contrast, T2 and T3 (150g and
225g) recorded lower scores. Increasing the seed concentration introduces higher levels of
fiber and protein, which can disrupt the continuous starch gel. This disruption often
results in a denser, harder product that resists expansion during frying, as seen in

previous studies on plant-based snack modifications [6,18].
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3.1.2. Flavor and Aroma Analysis

Statistical analysis revealed no significant difference (p > 0.05) in flavor and aroma
across all treatments. This suggest that while the seed proportion varied, the constant
levels of seasonings and the Maillard reaction provided a consistent sensory profile [9].
During deep-frying, amino acids from the seeds and reducing sugars in the flour interact
under high heat to produce the savory, "toasty" aroma and flavor characteristic of fried
snacks [9]. Respondents found all treatments generally acceptable, with T1 being slightly
preferred for its balanced flavor profile (7.80 + 1.13).

3.1.3. Appearance and Overall Acceptability

Appearance scores were significantly higher for T1 (8.10 £ 0.76), linked to the frying
mechanism. Proper expansion of the starch matrix results in a lighter, golden-brown color

and a uniform surface "blistering" that visually mimics pork-based chicharon [8,9].

Table 2. Final Ranking and Consumer Feasibility

Rank | Treatment | Overall Mean | Verbal Description | Interpretation

1st T1 (75g) 8.39 Like Extremely Most Acceptable
2nd T2 (150g) | 7.25 Like Very Much Highly Acceptable
3rd T3 (225g) | 7.17 Like Much Acceptable

As shown in Table 2, T1 is the best-performing treatment. The overall mean of 7.60
across all treatments indicates that jackfruit seeds are a highly viable alternative
ingredient. These findings support the potential of upcycling agricultural waste into
sustainable snack products [15,17], aligning with current trends in food innovation and

plant-based product development [1,4,5].

4. Conclusions

The findings of this study establish jackfruit (Artocarpus heterophyllus) seeds as a viable
and highly acceptable raw material for the production of plant-based chicharon. The
research confirms that the formulation with the lowest seed-to-flour ratio (IT1) provides
the optimal structural matrix required to replicate the crispiness and textural appeal of
traditional pork-based snacks. This suggests that while jackfruit seeds are nutrient-dense,
their concentration must be carefully balanced with starch-based binders to ensure proper

expansion and consumer satisfaction.
4.1. Practical Implications

The development of this jackfruit seed chicharon offers significant opportunities for
Small and Medium Enterprises (SMEs) and local food processors. By upcycling
agricultural waste into a value-added product, producers can lower raw material costs
while appealing to the growing market of health-conscious and vegetarian consumers.
Furthermore, the established techno-guide serves as a standardized protocol for micro-
enterprises, promoting consistent quality in small-scale production and contributing to

local food security and waste reduction goals.
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4.2. Study Limitations

While this study successfully evaluated sensory acceptability, it was limited to the
organoleptic and textural assessment of the product. The scope did not include a formal
shelf-life study or proximate analysis (nutritional labeling) to quantify the exact reduction
in fat content compared to pork chicharon. Additionally, the sensory panel was localized
to a specific academic institution, which may not fully represent the diverse palate of the

broader national or international consumer base.
4.3. Recommendations for Future Research

Future research should prioritize comprehensive nutritional profiling and proximate
analysis to formally quantify the health benefits of this seed-based alternative.
Longitudinal shelf-life studies and rancidity testing are also recommended to identify
optimal packaging materials that ensure product stability over time. Additionally,
exploring advanced processing methods like vacuum or air frying could further minimize
oil retention while maintaining high crispiness standards. Finally, expanding sensory
testing to a larger, more diverse consumer demographic is essential to validate the

product’s broader market potential and commercial scalability.
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