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ABSTRACT  
This study assessed the acceptability, marketability and financial viability of bread 
formulated with Lubeg (Syzygium lineatum), an underutilized indigenous fruit 
abundant in Northern Luzon, Philippines. The research aimed to explore the 
potential of Lubeg fruit jam as a functional ingredient in bread production and to 
determine the formulation that best balances consumer preference and profitability. 
Three treatments were developed: Treatment 1 (Lubeg jam bread), Treatment 2 
(Lubeg jam bread with evaporated milk), and Treatment 3 (Lubeg jam bread with 
both evaporated and condensed milk). A control bread without Lubeg jam served as 
the reference product. Sensory evaluation was conducted by a panel of forty (40) 
evaluators composed of twenty (20) Hospitality Management students and twenty 
(20) faculty members. Using a five-point Likert scale, panelists assessed 
appearance, aroma, taste, texture, overall acceptability and willingness to purchase. 
Data were analyzed using one-way Analysis of variance (ANOVA) at a 5% level of 
significance (p < 0.05) to determine differences among treatments. Findings 
revealed significant variations in sensory ratings across formulations. Treatment 2 
achieved the highest mean scores for taste (M = 4.70) and overall acceptability (M 
= 4.51), alongside the strongest purchase intent (M = 4.60), indicating superior 
consumer preference and market potential. Treatment 3 also obtained favorable 
ratings, particularly in appearance and aroma, while Treatment 1 recorded the 
lowest sensory scores but yielded the highest return on investment (ROI) at 13%, 
compared with 9% for Treatment 2 and 4% for Treatment 3. These results 
underscore the trade-off between financial viability and sensory appeal, highlighting 
the importance of achieving balance between consumer satisfaction and profitability 
in product development. The study concludes that Lubeg fruit jam is a viable and 
marketable ingredient that can enhance both the nutritional and economic value of 
bread products. It recommends Treatment 2 for further optimization, product 
refinement, and commercialization to promote the utilization of indigenous resources 
in the local food industry. 
Key words: Lubeg bread, Syzygium lineatum, sensory evaluation, financial viability, 

marketability, indigenous fruits 
Citation: Baua MAI Acceptability and Marketability Assessment of Lubeg 

(Syzygium lineatum) Fruit jam Bread in the Philippines. Afr. J. Food 
Agric. Nutr. Dev. 2025; 25(10): 28038-28054. 
https://doi.org/10.18697/ajfand.147.26195  

https://doi.org/10.18697/ajfand.147.26195
https://doi.org/10.18697/ajfand.147.26195


 
 

 https://doi.org/10.18697/ajfand.147.26195 28040 

INTRODUCTION 
Native plants, often overlooked in modern agricultural practices, hold immense 
potential for addressing global food and nutrition security challenges [1, 2, 3]. These 
plants are rich in essential nutrients, including vitamins, minerals, antioxidants, and 
bioactive compounds, which contribute to their significant health benefits [4, 5, 6]. 
Studies highlight that these bioactive substances not only support immune system 
function but also reduce the risk of chronic diseases, making indigenous plants vital 
components of sustainable diets [7, 8]. Despite their benefits, many native plants 
remain underutilized, calling for innovative strategies to maximize their nutritional 
and economic potential [9, 10]. 
One such plant is Lubeg (Syzygium lineatum), a lesser-known fruit native to the 
Apayao province in the Philippines [11, 12]. This seasonal fruit, belonging to the 
Myrtaceae family, is widely used in local delicacies but remains largely unexplored 
in commercial applications [13, 14, 15]. Although its sour flavor limits direct 
consumption, ripe Lubeg fruits can be eaten raw or incorporated into dishes such as 
sinigang (a traditional Filipino sour soup). However, the fruit is highly perishable, 
lasting only about two weeks after ripening, leading to significant post-harvest losses 
during peak seasons [13, 16]. These challenges necessitate the development of 
value-added products to extend Lubeg's shelf life and enhance its market potential. 
The economic implications of processing Lubeg into innovative products are 
substantial, particularly for communities in Apayao and Cagayan provinces. Studies 
emphasize that developing indigenous plant-based products not only creates 
employment opportunities but also contributes to local and national economies [17, 
18, 19, 20]. For instance, processing Lubeg into products such as wine, jams, and 
jellies reduce wastage while providing new income streams for farmers and small-
scale processors. Furthermore, Lubeg, along with other fruits in the Myrtaceae 
family, is a rich source of Vitamin C and antioxidants, which boost immunity and 
lower the risk of cancer [21, 22, 23]. This dual focus on economic viability and 
nutritional benefits underscores the importance of utilizing native resources 
effectively [24, 25]. 
Technological advancements have facilitated the production of Lubeg-based 
products, highlighting its versatility and potential in the food industry. Phytochemical 
screenings reveal that Lubeg contains flavonoids, tannins, saponins, and other 
bioactive compounds, which contribute to its therapeutic properties [9, 26, 27]. 
These phytochemicals not only provide health benefits but also enhance the fruit's 
functional properties in food processing [28, 29, 30]. The development of Lubeg-
flavored bread represents an innovative approach to transform this perishable fruit 
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into a stable, marketable product, addressing both economic and nutritional goals 
[31]. 
This study aims to explore the potential of Lubeg in bread production, assessing the 
sensory qualities, marketability, and financial viability of Lubeg-flavored bread. By 
leveraging the unique properties of Lubeg, this research promotes the sustainable 
use of indigenous plants while contributing to product diversification in the food 
sector. Additionally, it supports local economies by creating opportunities for farmers 
and processors to benefit from underutilized native resources. Ultimately, this study 
underscores the broader implications of incorporating indigenous fruits like Lubeg 
into innovative food products, emphasizing their role in enhancing food security, 
supporting rural development, and promoting sustainable agriculture. 
MATERIALS AND METHODS 
This study employed a research and development approach to evaluate the 
production, sensory qualities, and market potential of Lubeg (Syzygium lineatum) 
fruit-flavored bread. Three treatments were formulated: T1 (bread with 100 g Lubeg 
jam and no milk), T2 (bread with 100 g Lubeg jam and 50 g evaporated milk), and 
T3 (bread with 100 g Lubeg jam and 25 g sweetened condensed milk), alongside a 
control bread without Lubeg jam. Sensory attributes, including appearance, aroma, 
taste, texture, and overall acceptability, were evaluated, while market viability was 
assessed through a return on investment (ROI) analysis based on production cost 
and projected selling price. 
Materials and Equipment 
For the production of Lubeg-flavored bread, fully ripe Lubeg (Syzygium lineatum) 
fruits were sourced from San Mariano, Isabela during their peak fruiting season to 
ensure optimal sweetness, color and flavor. The fruits were processed into jam prior 
to bread formulation to reduce their natural astringency, enhance palatability, and 
extend shelf life, thereby making them more suitable as a bakery ingredient. Jam 
preparation involved washing and deseeding the fruits, then simmering the pulp with 
sugar at a 1:1 ratio until the mixture reached approximately 65° Brix, after which it 
was cooled and stored in sterilized jars until use. The bread was then produced using 
standard bakery equipment such as mixing bowls, wire whisk, loaf pan, sifter, 
measuring cups and spoons, bread knife, oven, and utility bowl. Ingredients included 
all-purpose flour, brown sugar, eggs, honey, butter, vanilla, evaporated milk, 
condensed milk, baking soda and the prepared Lubeg jam, with each treatment 
incorporating varying ingredient combinations to determine their effects on sensory 
qualities. 
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Preparation of Treatments 
The preparation of Lubeg-flavored bread was standardized across all treatments, 
with variations introduced only in the type of milk derivatives used. To begin, the 
oven was preheated to 115 °C (240 °F). The dry ingredients—250 g of all-purpose 
flour, 5 g of baking soda, and 150 g of brown sugar—were sifted together in one 
bowl. In a separate bowl, 113 g of butter was creamed with sugar until smooth, after 
which two medium-sized eggs (approximately 100 g) and 250 g of Lubeg fruit jam 
were added and thoroughly mixed. The wet mixture was then combined with the dry 
ingredients to form the bread batter. The loaf pans were greased with butter before 
pouring in the batter, and the bread was baked for 20 to 25 minutes until golden 
brown and fully cooked. 
 

The Lubeg jam used in all treatments was prepared separately by washing, 
deseeding, and simmering ripe Lubeg fruits with sugar and honey in a 2:2:1 ratio 
(100 g fruit pulp, 100 g brown sugar, and 50 g honey) until the mixture reached 
65°Brix. This process reduced the fruit’s natural astringency, enhanced palatability, 
and extended its shelf life, making it more suitable for bread formulation. 
Three treatments of Lubeg-flavored bread were produced. Treatment 1, considered 
the control, contained no added milk derivatives and relied solely on the base 
formulation. Treatment 2 incorporated 60 mL of evaporated milk into the standard 
mixture, while Treatment 3 followed the formulation of T2 but further incorporated 60 
mL of condensed milk with the same base ingredients. Each treatment yielded 
approximately three loaves of bread. By varying only, the type of milk derivatives, 
the study systematically tested their influence on the sensory qualities and overall 
acceptability of the product. 
Data Gathering Instrument 
The sensory evaluation of the Lubeg-flavored bread was conducted with 40 
untrained consumer panelists (20 students and 20 faculty members). Two separate 
tools were used to avoid overlap between sensory liking and purchase intent. 
Sensory attributes—appearance, color, aroma, taste, texture, and overall 
acceptability—were rated on a five-point hedonic scale (1 = dislike very much to 5 = 
like very much). Willingness-to-purchase was measured separately using a five-
point purchase intent scale (1 = definitely would not purchase to 5 = definitely would 
purchase). 
 

Data Gathering Procedure 
Data collection for this study involved both sensory evaluation and Return on 
Investment (ROI) estimation. The sensory evaluation was conducted by a panel of 
40 evaluators, comprising 20 students from the Bachelor of Science in Hospitality 
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Management (BSHM) program and 20 faculty members of Isabela State University 
– San Mariano Campus. Using standardized sensory evaluation checklists, the 
panel assessed three treatments of Lubeg-flavored bread across six attributes: 
color, appearance, texture, aroma, taste, and overall presentation. Willingness-to-
purchase was measured separately using a five-point purchase intent scale. To 
minimize bias, bread samples were presented in random order. 
 

For the ROI analysis, production costs—including ingredients, utilities, labor, and 
equipment usage—were computed for each treatment. Sales were determined by 
applying the average purchase intent scores of the panel to the prevailing local 
market price of comparable bread products, generating an estimated sales volume. 
The projected revenue was then compared with total production costs to calculate 
the ROI for each formulation.  
Data Analysis 
The data collected from the sensory evaluation checklists were analyzed to 
determine the overall sensory acceptability of the three treatments of Lubeg-flavored 
bread. For each sensory attribute—color, appearance, texture, aroma, taste and 
overall presentation—the mean scores were computed and interpreted based on the 
five-point Likert scale. A mean score ranging from 1.00 to 1.49 indicated “dislike very 
much/definitely would not purchase,” 1.50 to 2.49 represented “dislike 
moderately/probably or might not purchase,” 2.50 to 3.49 denoted “neither like nor 
dislike/might or might not purchase,” 3.50 to 4.49 indicated “like moderately/probably 
would purchase,” and 4.50 to 5.00 reflected “like very much/definitely would 
purchase.” 
 

To examine whether there were statistically significant differences among the three 
bread formulations, a one-way Analysis of Variance (ANOVA) was conducted for 
each sensory attribute. The level of significance was set at p < 0.05. When the 
ANOVA indicated significant differences, a Tukey’s Honest Significant Difference 
(HSD) post hoc test was performed to identify which specific treatments differed in 
their sensory qualities. These statistical analyses allowed for objective comparison 
of the formulations and ensured that conclusions were based on rigorous testing. 
In addition, a financial analysis was conducted to assess economic viability. The 
Return on Investment (ROI) for each treatment was calculated by comparing the net 
income—obtained from the difference between the gross income (estimated from 
potential sales) and the total production costs—with the overall expenses incurred 
in producing the bread. 
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RESULTS AND DISCUSSION 
Table 1 presents the evaluation of the acceptability and marketability of Lubeg bread 
for Treatment 1. The respondents rated the bread’s appearance/color (M = 3.90, SD 
= 0.73) and aroma/smell (M = 3.89, SD = 0.58) as “Like Moderately”, respectively. 
This suggests that the bread was visually appealing and had a pleasant aroma. The 
taste received a neutral rating (M = 3.36, SD = 0.81), categorized as “Neither Like 
nor Dislike,” indicating a mixed response. The presentation was rated as “Like 
Moderately” (M = 3.83, SD = 0.81), reflecting a satisfactory but not exceptional 
appearance. Regarding willingness to purchase, respondents indicated a moderate 
intent (M = 3.63, SD = 0.88), which corresponds to "Probably Would" purchase the 
product. The overall taste of the bread was rated positively (M = 3.80, SD = 0.52), 
with most respondents affirming that the product "Tasted Great." 
Table 2 shows the evaluation of Treatment 2, where higher ratings were observed 
across most attributes. The appearance/color (M = 4.50, SD = 0.60) and aroma/smell 
(M = 4.53, SD = 0.72) received ratings of "Like Very Much." The taste was highly 
favoured with a mean score of (M = 4.70, SD = 0.56), categorized as "Like Very 
Much," indicating a strong preference for the flavour. The presentation was rated 
“Like Moderately” (M = 4.30, SD = 0.72), while willingness to purchase was notably 
high (M = 4.60, SD = 0.63), with respondents indicating they “Definitely Would” 
purchase the bread. The overall taste was also highly rated (M = 4.51, SD = 0.54), 
further reinforcing the positive feedback towards Treatment 2. 
Table 3 summarizes the evaluations for Treatment 3. The appearance/color (M = 
4.55, SD = 0.60) and aroma/smell (M = 4.53, SD = 0.68) were rated “Like Very 
Much.” The taste (M = 4.35, SD = 0.74) and presentation (M = 4.33, SD = 0.73), 
while still positive, received moderately favorable ratings. Respondents indicated a 
moderate likelihood to purchase the product (M = 4.35, SD = 0.77), corresponding 
to “Probably Would” purchase. The overall taste received a high rating (M = 4.54, 
SD = 0.56), suggesting that respondents found the bread to be of good quality. 
The results (Table 4) revealed significant differences across treatments in 
appearance/color (F = 9.27, p < .05, η² = 0.4567), aroma/smell (F = 9.27, p < .05, η² 
= 0.5632), taste (F = 34.26, p < .05, η² = 0.6571), overall taste (F = 20.84, p < .05, 
η² = 0.5692), and willingness to purchase (F = 14.62, p < .05, η² = 0.5692). 
Treatments 2 and 3 consistently outperformed Treatment 1, with differences 
attributed to the addition of milk solids that enhanced browning, aroma and crumb 
structure, leading to higher sensory scores. Treatment 2 achieved the highest taste 
rating (M = 4.70), indicating that evaporated milk produced a balanced flavor profile 
that strongly appealed to consumers. Treatment 3 (M = 4.35) was also positively 
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rated, but its combined use of evaporated and condensed milk made the bread richer 
and sweeter, which some consumers found overwhelming. These formulation 
effects also influenced presentation and texture, further shaping consumer 
perceptions of quality. Willingness to purchase followed the same trend, with 
Treatment 2 recording the highest score (M = 4.60), underscoring the close link 
between sensory acceptability and consumer intent to buy. 
The return on investment (ROI) analysis (Table 5) highlighted trade-offs between 
profitability and marketability. Treatment 1, with a production cost of Philippine 
Pesos 200.00 and net income of PHP 26.00, generated the highest ROI (13%) due 
to its lower formulation costs, yet it was least preferred by consumers. Treatment 2, 
with the lowest production cost (PHP 177.00) and a net income of PHP 18.00, 
achieved a moderate ROI (9%) but stood out as the most market-viable option 
because of its strong consumer acceptance. Treatment 3, despite matching 
Treatment 1’s production cost (PHP 200.00), yielded the lowest net income (PHP 
8.00) and ROI (4%), reflecting that excessive enrichment increased costs without 
proportional gains in consumer preference. 
This study offers important implications for both theory and practice, especially in 
the context of utilizing indigenous fruits, such as Lubeg (Syzygium lineatum), in food 
innovation. The findings suggest that incorporating Lubeg into bread can enhance 
its sensory appeal and market potential, supporting the idea that local fruits can play 
a significant role in sustainable food development. From a theoretical standpoint, 
this aligns with existing researches on the incorporation of indigenous ingredients 
into food products, particularly regarding their potential to improve flavor profiles and 
offer nutritional benefits [32, 33]. These findings contribute to the growing body of 
literature on sustainable food production by demonstrating that the use of locally 
sourced, indigenous fruits can provide valuable alternatives to conventional 
ingredients in food products. 
One key implication for practice is the potential for food manufacturers to innovate 
with indigenous fruits to create new, marketable products. The use of Lubeg in bread 
formulation illustrates how indigenous ingredients can inform the development of 
novel food products with consumer appeal. The strong preference for Lubeg-
flavored bread, particularly in taste and overall acceptance, indicates potential 
market interest. This presents an opportunity for food processors to incorporate 
indigenous fruits into product lines, which may diversify offerings and support local 
agricultural economies by creating demand for native crops [34, 35]. 
Another significant implication is the need for further refinement in the formulation 
and processing of Lubeg-flavored bread to enhance its sensory qualities. The results 
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indicate that variations in the concentration of Lubeg fruit can have a notable impact 
on the sensory acceptability of the bread. This highlights the importance of product 
development processes that consider both the quantity of ingredients and the 
methods used for processing to ensure the optimal balance between taste and 
nutritional benefits [36, 37, 38]. The findings suggest that future research should 
focus on refining the application of indigenous fruits in food products, such as 
adjusting ingredient concentrations, processing techniques, and exploring the 
effects of combining multiple indigenous fruits for synergistic benefits. Such research 
could lead to the development of a more refined product that meets consumer 
expectations for both flavor and health benefits. 
In terms of future research, this study paves the way for a broader exploration of the 
market potential and consumer preferences for indigenous fruit-based products. 
While this study was limited by the sample size and geographical scope, further 
research could expand these parameters to assess how different demographic 
groups, including varying age groups and cultural backgrounds, respond to 
indigenous fruit-based products. Additionally, conducting market tests in different 
regions could provide valuable insights into the broader applicability of Lubeg-
flavored bread across diverse consumer segments. Future studies could also 
examine the economic viability of producing such products on a larger scale, 
considering factors such as cost of production, sustainability and consumer demand. 
The implications of this study extend beyond food production and marketing to the 
broader field of food security and local agricultural development. By promoting the 
use of indigenous fruits in food products, there is potential not only to create 
innovative foods but also to contribute to food security initiatives [39, 40]. Indigenous 
crops like Lubeg could provide a source of sustainable, locally sourced ingredients 
that reduce dependence on imported goods and contribute to the diversification of 
agricultural practices. This could have significant benefits for local farmers, helping 
to improve their livelihoods and strengthen local economies, particularly in regions 
where these fruits are abundant but underutilized. 
CONCLUSION AND RECOMMENDATIONS FOR DEVELOPMENT 
This study highlights the potential of Lubeg (Syzygium lineatum) as an innovative 
ingredient in bread production, combining sensory appeal with marketability. 
Statistical analysis confirmed that the differences among treatments were 
statistically significant (p < .05) across key sensory attributes, including appearance, 
aroma, taste and willingness to purchase. Among the treatments, Treatment 2 
emerged as the most recommendable, receiving the highest ratings for taste, aroma 
and purchase intent, indicating strong consumer acceptance and market potential. 
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While Treatment 1 achieved the highest ROI, the trade-off between cost-
effectiveness and consumer preference underscores the importance of balancing 
profitability with product quality. Overall, Lubeg-flavored bread demonstrates 
promise for local agricultural development and food innovation. Future studies 
should focus on optimizing packaging, shelf-life, and production scalability to further 
enhance its market readiness and support income-generating opportunities for the 
BSHM program, campus, and community. 
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Table 1: Evaluation of the Acceptability and Marketability of Treatment 1 
Treatment 1 M SD Description 

Appearance/Color 3.90 0.73 Like Moderately 
Aroma/Smell 3.89 0.58 Like Moderately 
Taste 3.36 0.81 Neither Like or Dislike 
Presentation 3.83 0.81 Like Moderately 
Willingness to Purchase 3.63 0.88 Probably Would 
Overall Taste 3.80 0.52 Taste Great 

 

Table 2: Assessment of the Acceptability and Marketability of Treatment 2 
 

Treatment 2 M SD Descriptive Value 
Appearance/Color 4.50 0.60 Like Very Much 
Aroma/Smell 4.53 0.72 Like Very Much 
Taste 4.70 0.56 Like Very Much 
Presentation 4.30 0.72 Like Moderately 
Willingness to Purchase 4.60 0.63 Definitely Would 
Overall Taste 4.51 0.54 Taste Great 

 

Table 3: Assessment of the Acceptability and Marketability of Treatment 3 
 

Treatment 3 M SD Descriptive Value 

Appearance/Color 4.55 0.60 Like Very Much 
Aroma/Smell 4.53 0.68 Like Very Much 
Taste 4.35 0.74 Like Moderately 
Presentation 4.33 0.73 Like Moderately 
Willingness to Purchase 4.35 0.77 Probably Would 
Overall Taste 4.54 0.56 Taste Great 
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Table 4: Comparison of the Three Sample Treatments 
 

Criteria Treatment M SD F P  

Color/Appearance 

Treatment 1 3.90b 0.73 9.27 0.000 0.4567 

Treatment 2 4.50a 0.60 
   

Treatment 3 4.55a 0.60 
   

Aroma/ Smell 

Treatment 1 3.89b 0.58 9.27 0.000 0.5632 

Treatment 2 4.53a 0.72 
   

Treatment 3 4.53a 0.68 
   

Taste 

Treatment 1 3.36b 0.81 34.26 0.005 0.6571 

Treatment 2 4.70a 0.56 
   

Treatment 3 4.35ab 0.74 
   

Presentation 

Treatment 1 3.83b 0.81 5.55 0.005 0.3425 

Treatment 2 4.30a 0.72 
   

Treatment 3 4.33a 0.73 
   

Willingness to Purchase 

Treatment 1 3.63b 0.88 14.62 0.000 0.2345 

Treatment 2 4.60a 0.63 
   

Treatment 3 4.35ab 0.77 
   

Overall Taste 

Treatment 1 3.80b 0.52 20.84 0.000 0.5692 

Treatment 2 4.51a 0.54 
   

Treatment 3 4.54a 0.56 
   

 

Table 5: Return on Investment (ROI) for Each Treatment 
Treatment Production Cost (₱) Sales Revenue (₱) Net Income (₱) ROI (%) 
Treatment 1 200.00 226.00 26.00 13 
Treatment 2 177.00 195.00 18.00 9 
Treatment 3 200.00 208.00 8.00 4 
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