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Abstract: The rising demand for natural and innovative food products has led researchers to explore alternative sourcesof
flavors and nutrients. To help address food wastage and poverty, this study developed hog plum flavored cubes using
beef, chicken, and pork. This also aimed to: formulate and evaluate the sensory qualities of the cubes, such as appearance,
aroma, taste, and texture; determine consumer acceptability; assess differences in sensory attributes; and evaluate the
shelf life at room and chilled temperatures. The best-performing variant underwent microbial and proximate analyses.
The experimental-developmental method of research, using a Completely Randomized Design (CRD) was used. This
study included three replications, ten semi-trained panelists, and 100 consumer respondents. A 9-Point Hedonic Scale
was used for evaluation, and data were analyzed using mean and ANOVA. Results showed that Treatment A (beef)
received the highest ratings across sensory attributes, described as extremely appealing, pleasant, savory, and fine.
Treatment B (chicken) followed with very favorable ratings, and Treatment C (pork) with good ratings. In consumer
acceptability, both Treatments A (beef) and Treatment B (chicken) were liked extremely in appearance, while Treatment
C (pork) was liked very much. Aroma received similar ratings across all treatments, indicating no significant differences.
Taste in Treatment A (beef) was rated liked extremely, while Treatment B (chicken), and Treatment C (pork) were rated
liked very much. Texture was consistently rated liked extremely, with beef as the overall preferred variant. While no
significant differences were observed in appearance, aroma, and texture among treatments, taste showed a notable
preference for beef cubes in sensory evaluation. General acceptability favored Treatment A (beef) in all sensory qualities.
Finally, the beef variant underwent shelf-life testing, microbial, and proximate analysis, confirming its potential for
extended use and nutritional value Results showed that hog plum flavored cubes stored for 30 days at both room
temperature (in a dry, well-ventilated, sun-protected, and normally lit area) and at refrigerated conditions (32°F-40°F)
exhibited no physical changes, indicating that nutrients remained intact. Microbial analysis revealed an Aerobic Plate
Count of 40 CFU/g, with no detection of Total and Fecal Coliforms or E. coli at 10%, and Salmonella was absent in 25g,
all within BFAD standards. Yeast and mold counts were 8 CFU/g and 4 CFU/g, respectively. Proximate analysis of a
425¢g sample showed: fat (6.73g), carbohydrates (6.58g), moisture (11.79g), fiber (12.23g), protein (12.52g), ash (2.48g),
and calories (582 kcal).
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. INTRODUCTION

The rising demand for natural and innovative food products has led researchers to explore alternative sources of flavors
and nutrients. One promising source is the hog plum (Spondias pinnata), a tropical fruit tree, widely found in Southeast
Asia, including the Philippines. While its fruit is commonly consumed, the leaves are often overlooked despite their
distinct aroma, flavor, and health benefits. Rich in antioxidants, vitamins, and minerals, hog plum leaves present an
excellent opportunity for functional food applications.

Flavored cubes are popular condiments that enhance taste and nutrition in dishes. Incorporating hog plum leaves into
flavored cubes offers a sustainable way to utilize an underexploited resource while promoting eco-friendly food
production. However, formulation requires careful consideration of appearance, aroma, taste, and texture to ensure
consumer acceptance. Additionally, preserving bioactive compounds during processing and storage is crucial to
maintaining health benefits. Hog plum flavored cubes could appeal to health-conscious consumers, food enthusiasts, and
communities seeking traditional flavors.

Despite interest in natural flavors, research on hog plum leaves as a flavoring agent in meat-based products remained

limited. While known for their distinctive taste and nutritional value, their use in flavored cubes for beef, chicken, and
pork is underexplored.
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Most existing studies focused on synthetic additives or widely used natural ingredients, leaving gaps in formulation and
sensory acceptability. Furthermore, there is little research on physicochemical properties such as moisture content and
shelf life in hog plum products. Addressing these gaps could provide valuable insights for developing natural and
marketable meat products.

Studies highlighted hog plum leaves' potential in enhancing meat products. Mishra et al. (2017) found that their bioactive
compounds significantly enhance the flavor of beef dishes. Similarly, Thompson et al. (2021) emphasized that hog plum
leaves' sweet-sour profile complements the savory taste of beef, making it more appealing. This unique flavor
combination can differentiate products in a competitive market.

Hog plum leaves are also gaining attention as a pork flavor enhancer. Smith (2020) noted their fresh, aromatic profile
that enhances pork dishes while contributing antioxidants and vitamins. Tan et al. (2019) further emphasized their health
benefits, citing their bioactive compounds' potential anti-inflammatory effects. As health-conscious consumers seek
naturally enriched pork products, hog plum-flavored options continue to gain popularity.

This study focused on formulating and evaluating hog plum flavored cubes, assessing sensory and general acceptability
and shelf stability. By addressing technical and sensory challenges, the research aimed to provide a framework for
commercial production and promote hog plum leaves as a valuable ingredient. The result could contribute to
understanding the tropical plant resources' potential applications in the food industry.

Highlighting hog plum leaves as a sustainable and nutritious ingredient presents an innovative solution to meet consumer
demands while supporting agricultural development and environmental sustainability. Their incorporation into flavored
cubes introduces a novel, health-conscious product that aligns with modern dietary trends and promotes the use of
indigenous plant resources.

This study explored the formulation, analyses and acceptability of hog plum flavored cubes (beef, chicken, pork).
Specifically, it aimed to: determine the sensory qualities of hog plum flavored cubes in terms of appearance, aroma, taste
and texture, and determine the general acceptability of hog plum flavored cubes in terms of appearance, aroma, taste and
texture.

1. METHODOLOGY
Methods of Research

This study used the experimental-developmental method of research, which is primarily concerned with manipulating or
controlling variables to examine their effects on a particular outcome. The experimental method focused on predicting
future outcomes, specifically by observing how changes in certain variables lead to alterations in the study's results. The
developmental aspect emphasized the systematic development of new products or processes, often involving iterative
testing and refinement (Creswell, 2014). For this study, the experimental method was utilized to assess the acceptability
of hog plum flavored cubes (beef, chicken and pork). In the developmental research, the product developed was the
flavored cube from hog plum leaves, composed of 3 treatments, which every treatment varied in the types of flavor used,
such as beef, chicken, and pork.

Research Design

The experimental design used in the study was a Completely Randomized Design (CRD). The experimentation included
3 treatments: Treatment A (hog plum cube with beef flavor), Treatment B (hog plum cube with chicken flavor), and
Treatment C (hog plum cube with pork flavor). In this experiment, the hog plum leaves were used as main ingredient to
create cube with the variations being the flavor used, such as beef, chicken, and pork. The process involved testing their
appearance, aroma, taste, texture, and overall acceptability.

Materials, Tools and Equipment

The tools and equipment used in the study were the following: one aluminum foil; three bowls; one chopping board; one
dehydrator; one frying pan; one double burner gas stove; one blender; one mortar and pestle; one sieve; one knife; three
plastic gloves; three spoons; one molder; and one weighing scale.

Treatments Used in the Study
The experiment was conducted with three treatments in making hog plum flavored cubes. The hog plum beef flavored
cubes were treated with three different levels of hog plum powder: Treatment A with 5 grams of hog plum leaves powder;

Treatment B with 10 grams of hog plum leaves powder; and Treatment C with 15 grams of hog plum leaves powder.
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The hog plum chicken flavored cubes were treated with three different levels of hog plum powder: Treatment A with 5
grams of hog plum leaves powder; Treatment B with 10 grams of hog plum leaves powder; and Treatment C with 15
grams of hog plum leaves powder. The hog plum pork flavored cubes were also treated with three different levels of hog
plum powder: Treatment A with 5 grams of hog plum leaves powder; Treatment B with 10 grams of hog plum leaves
powder; and Treatment C with 15 grams of hog plum leaves powder. All other ingredients, except the hog plum leaves
powder remained constant across Products 1, 2, and 3 and their respective treatments from the first to the third trials.

The purpose of the treatments was to find out the acceptability of hog plum flavored cubes. This study followed a
developmental approach to achieve the desired results for the products. Table 1 shows the proportion of ingredients
among the 3 treatments in making hog plum flavored cubes. Each treatment maintained a consistent amount of garlic
powder, white pepper powder, meat powder, butter and iodized salt to ensure consistency across batches. However, the
variations lied in the amount of hog plum powder used. Each of the three products of flavored cubes (beef, chicken, and
pork) have three treatments. Treatment A incorporated equal proportions of hog plum leaves powder, Treatment B had
the same proportions of hog plum leaves powder, and Treatment C also had the same amount of hog plum leaves powder.

Table 1. Proeortion of ingredients of the hog Elum flavored cubes for sensory evaluation.

Treatment Treatment Treatment
Ingredients (Beef) (Chicken) (Pork)

A B C A B C A B C
Hog Plum
Powder 59 10g 15¢g 59 10g 159 59 10g 15¢g
Meat Powder 59 59 59 59 59 59 59 59 59
Garlic Powder 2 2 2 2 2 2 2 2 2
White  Pepper
Powder 29 29 29 29 29 29 29 29 29
Butter 15¢ 159 15¢g 15¢g 159 159 15¢g 15¢ 15¢g
lodized Salt 39 39 39 39 39 39 39 39 39

Table 2 shows the proportion of ingredients among the 3 treatments in making hog plum flavored cubes for general
acceptability. Each treatment maintained a consistent amount of garlic powder, white pepper powder, meat powder, butter
and iodized salt to ensure consistency across batches. However, the variations lied in the amount of hog plum powder.

Table 2. ProEortion of ingredients of the hog Elum flavored cubes for general acceetabiliy.

Treatment Treatment Treatment
Ingredients (Beef) (Chicken) (Pork)
Hog Plum Powder 15¢ 10g 15¢
Meat Powder S5g S5g S5g
Garlic Powder 29 29 2g
White Pepper Powder 20 20 20
Butter 15¢ 15¢ 15g
Todized Salt 3g 3g 3g
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Experimental Procedure

Step 1. Procedures in the Preparation of the Raw Materials

a. Procedures in Making Hog Plum Powder

First, the hog plum leaves were gathered. After that, the hog plum leaves were washed thoroughly. Using a dehydrator,
the hog plum leaves were dried at 60-degree Celsius for 2 hours until crisp. The dried hog plum leaves were pounded
until texture is fine. The pounded hog plum leaves were then sifted for finer texture. Lastly, it was kept in a dry and clean
container for later use.

b. Procedures in Making Meat Powder

First, all the materials and ingredients needed in making meat powder were gathered and set in place. Next, the meat was
washed and seasoned with salt and pepper. After that, the meat was pre-cooked in minimal oil. Then, the meat was
dehydrated for 8 hours at 70 Celsius temperatures. Last, using a blender, the meat was pulverized until the texture was
fine. Same procedure was done in making chicken and pork powder.

Step 2. Procedures in Making Hog Plum Flavored Cubes

First, all the materials and ingredients needed in making hog plum flavored cubes were gathered and set in place. Second,
all the ingredients were accurately weighed. Third, all the ingredients were mixed together. Fourth, using a molder, the
hog plum flavored cubes were shaped. Fifth, the finished hog plum flavored cubes were packed and sealed. Last, the
packed hog plum cubes were stored in a refrigerator.

Collection of Data

The instrument used in this study was an evaluation sheet. It dealt with the quality attributes of the product, as evaluated
by semi-trained panelists in sensory qualities of the hog plum flavored cubes in terms of appearance, aroma, taste, and
texture, while the general acceptability of hog plum flavored cubes, considering the different treatments, was evaluated
by the consumers. A total of 110 evaluators, composed of 10 semi-trained panelists and 100 consumers, evaluated the
product. The evaluation sheets were distributed to the evaluators, who were randomly selected, to ensure the reliability
of the data. The evaluators were oriented on how to evaluate the product in the said variables. The evaluation sheets were
given to the participants, experts, teachers, students, and consumers with their honest opinions solicited. The evaluators
were instructed to evaluate the product using a 9-Point Hedonic Scale as to appearance, aroma, taste, and texture. The
100 consumer respondents, comprised of 20 Technology and Livelihood (TLE) teachers, 20 (cookery students in Grade
9) and 10 (cookery students in Grade 10) at Vicente Andaya Sr. National High School Sigma, Capiz, and 50 consumers,
evaluated the acceptability of the product prepared in three treatments. After the evaluation of the finished products, the
evaluation sheets were gathered.

Statistical Tools and Analysis
The products and treatments, exhibiting the highest mean scores, underwent consumer evaluation to assess their overall
acceptability. The gathered data were organized and subjected to statistical analysis utilizing the mean and Analysis of
Variance (ANOVA). This analysis was conducted using the Statistical Package for the Social Sciences (SPSS) software
for data processing and comprehensive evaluation.

The mean served as the key statistical tool for determining the level of sensory and general acceptability of appearance,
aroma, taste, and texture.

Analysis of Variance (ANOVA) served as the key statistical tool for determining any significant differences among the
three products. The ANOVA was applied with an alpha level set at 0.01 to discern any notable differences concerning its
appearance, aroma, taste and texture.

1. RESULTS AND DISCUSSION

Sensory Qualities of Hog Plum
Flavored Cubes

The findings shed light on the sensory qualities and general acceptability of hog plum flavored cubes (beef, chicken,
pork) as perceived by a group of consumers were in favored of hog plum beef flavored cubes.
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The result revealed that in terms of appearance in the sensory evaluation, Treatment A (beef) got the highest mean score
of 8.40, which was described as “extremely appealing,” followed by Treatment B (chicken) with the mean score of 8.00,
described as “very much appealing,” and Treatment C (pork) with the mean score of 7.90, described as “very much
appealing,” as evaluated by the evaluators. This implies that Treatment A (beef) was preferred in terms of appearance,
suggesting that beef was the most visually appealing option among the treatments, which could make it more desirable
to consumers. In terms of aroma, Treatment A (beef) got the highest mean score of 8.40, which was described as
“extremely pleasant”. This was followed by Treatment B (chicken) and Treatment C (pork) with the same mean score of
8.10, described as “very much pleasant,” as evaluated by the evaluators. This implies that Treatment A (beef) was
preferred in terms of aroma. In terms of taste, Treatment A (beef) got the highest mean score of 8.50, described as
“extremely savory,” followed by Treatment B (chicken) with the mean score of 8.10, described as “very much savory,”
and Treatment C (pork) with the mean score of 7.00, described as “moderately savory,” as evaluated by the evaluators.
This implies that Treatment A (beef) stood out in taste. This could influence consumer preference, making beef a top
choice for flavor-focused marketing or product development strategies in food offerings. In terms of texture, Treatment
A (beef) got the highest mean score of 8.30, described as “extremely fine,” followed by Treatment B (chicken) with the
mean score of 7.90, described as “very much fine,” and Treatment C (pork) with the mean score of 7.80, described as
“very much fine,” as evaluated by the evaluators. This implies that Treatment A (beef) was perceived as having the finest
texture among the treatments, which enhances its overall sensory appeal and positions it as a preferred option for
consumers, valuing a smoother and more refined texture in their food choices.

Table 3. Sensog gualities of hog Elum flavored cubes.

Treatment A Treatment B Treatment C
(Beef) (Chicken (Pork)
Sensory Attributes Mean AD Mean AD Mean AD
Appearance 8.40 EA 8.00 VMA 7.90 VMA
Aroma 8.40 EP 8.10 VMP 8.10 VMP
Taste 8.50 ES 8.10 VMS 7.00 MS
Texture 8.30 EF 7.90 VMF 7.80 VMF
Sensory Qualities 8.40 8.03 7.70

Legend: EA- Extremely Appealing VMA -Very Much Appealing
EP - Extremely Pleasant VMP - Very Much Pleasant
ES - Extremely Savory ~ VMS - Very Much Savory
EF - Extremely Fine VMS - Very Much Fine
MS - Moderately Savory

General Acceptability of Hog Plum Flavored Cubes
Among Three Treatments

The result revealed that on the general acceptability of hog plum flavored cubes in terms of appearance, Treatment A
(beef) got the highest mean score of 8.51, described as “liked extremely,” followed by Treatment B (chicken) with the
mean score of 8.32, described as “liked extremely,” and Treatment C (pork) with the mean score of 8.03, described as
“liked very much,” as evaluated by the evaluators. This implies that Treatment A (beef) was most preferred in terms of
appearance. The result also revealed that on the acceptability of hog plum flavored cubes in terms of aroma, Treatment
A (beef) got the highest mean score of 8.47, described as “liked extremely,” followed by Treatment C (pork) with the
mean score of 8.19, described as “liked extremely,” and Treatment B (chicken) with the mean score of 8.15, described
as “liked extremely,” as evaluated by the evaluators. This implies that Treatment A (beef) was most preferred in terms of
aroma. The result further revealed that on the acceptability of hog plum flavored cubes in terms of taste, Treatment A
(beef) got the highest mean score of 8.57, described as “liked extremely,” followed by Treatment B (chicken) with the
mean score of 8.11, described as “liked very much,” and Treatment C (pork) with the mean score of 7.42, described as
“liked very much,” as evaluated by the evaluators. This implies that Treatment A (beef) was preferred in terms of taste.
The result also revealed that on the acceptability of hog plum flavored cubes in terms of texture, Treatment A (beef) got
the highest mean score of 8.50, described as “liked extremely,” followed by Treatment B (chicken) with the mean score
of 8.30, described as “liked extremely,” and Treatment C (pork) with the mean score of 8.12, described as “liked
extremely,” as evaluated by the evaluators. This implies that Treatment A (beef) was most preferred in terms of texture.
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Table 4. Acceptability of hog plum flavored cubes among three treatments.

Treatment A Treatment B Treatment C
Sensory Attributes Mean AD Mean AD Mean AD
Appearance 8.51 LE 8.32 LE 8.03 LVM
Aroma 8.47 LE 8.15 LE 8.19 LE
Taste 8.57 LE 8.11 LVM 7.42 LVM
Texture 8.50 LE 8.30 LE 8.12 LE
Acceptability 8.51 LE 8.22 LE 7.94 LVM

Legend: LE- Liked Extremely ~ AD- Adjectival Description LVM- Liked Very Much
IV. CONCLUSION
Based on the established findings, the following conclusions were formulated:

Hog plum flavored cubes (beef, chicken, and pork) show potential as a value-added ingredient in cooking soups.

Hog plum flavored cubes (beef, chicken, and pork) used as flavoring agents receive positive feedbacks from both semi-
trained panelists and consumers, indicating broad overall acceptance.

The results showed no significant differences in appearance, aroma, and texture of hog plum flavored cubes across
treatments. However, taste and overall acceptability significantly favored Treatment A (beef).

The hog plum flavored cubes (beef, chicken and pork) are deemed safe for human consumption based on microbial
analysis, which meet the BFAD standards for dry mixes for soups and sauces.

The incorporation of hog plum flavored cubes, (beef, chicken and pork) when applied as flavoring agent, may enhance
sensory quality and consumer acceptance.
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