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Abstract. This study focuses on the thermal processing of short-bodied mackerel fish
(Rastrelliger brachysoma) through a bottling method, exploring its quality attributes
such as appearance, taste, aroma, and texture. The conceptual framework involves input
(materials, tools, and equipment), process (descriptive-quantitative research method
with different sample treatments), and output (bottled short-bodied mackerel in three
treatments). The study aims to determine the optimal processing time and assess the
product's acceptability among food technology students and experts. The input phase
details the materials used, including short-bodied mackerel, various ingredients, tools,
and equipment. The process involves three treatments with different cooking durations.
The output is the bottled short-bodied mackerel, pasteurized for extended shelf life and
stable flavor. The study's significance lies in benefiting local fishermen, vendors,
consumers, and future researchers. The research objectives include evaluating whether
short-bodied mackerel can be effectively processed using thermal application and
assessing its acceptability based on aroma, taste, texture, and color. The hypothesis
suggests no significant differences in assessment between food experts and technology
students. The study's significance extends to supporting local fishermen, vendors, and
consumers while providing insights for future research. The methodology encompasses
a quantitative research design, utilizing a checklist questionnaire and taste testing with
third-year food technology students and experts. The study is conducted at Aurora State
College of Technology, with thirty respondents. The experimental design involves three
treatments with varying cooking durations, analyzed using ANOVA for statistical
significance. Results from each treatment indicate that the processed short-bodied
mackerel is generally acceptable, with variations in attributes across treatments. The
study contributes valuable insights for the optimal processing of short-bodied mackerel,
offering potential benefits to the fisheries industry and culinary preferences.
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1. Introduction

The unrecognized Short-bodied Mackerel Fish (Rastrelliger Brachysoma), which is
common in Dinalungan, Casiguran, and Dilasagarea in Aurora, is mostly known to people
who live along the coast. Even with its full flavor, health benefits, and nutritional value,
it is still relatively unknown on the market. By evaluating the fish's quality characteristics,
using thermal processing procedures, and promoting increased consumption, this study
aims to boost the fish's market visibility. The literature emphasizes how crucial short-
bodied mackerel is to Southeast Asia's fishing sector because of its flavor—which is
slightly sweet—and its flaky, moist texture. The Philippines FMA places a strong
emphasis on its protection. It is known by a variety of local names, including Hasa-hasa.
The preservation of low-acid, high-water-activity foods is facilitated by thermal
processing, which is frequently used in the preservation of seafood and increases the
supply of ready-to-eat foods (FishSource - Short Mackerel - Philippines FMA 11, n.d.;
Santos, 2021; Britannica, 2021). The Short-bodied Mackerel is distinguished by
characteristics including fragrance, taste, texture, color, and odor, providing a varied
culinary experience. Even if there are a lot of fish, their market value is lower due to a
lack of fishermen, hence marketing strategies are needed to increase their prominence
(Admin, 2018). Additionally, the Short-bodied Mackerel has health benefits due to its
omega-3 fatty acid concentration, which helps with weight management and heart
health promotion. Drawing inspiration from milkfish processing processes, ways to
improve the accessibility and attractiveness of Short-bodied Mackerel can be used to
create new products (Joseph, 2022; Bhattacharya, 2022; Staff, 2022; Gray, 2022;
Sachdev, 22 C.E.; BuiltaMart, n.d.).

2. Methodology

The Short-bodied Mackerel Fish (Rastrelliger Brachysoma) used in the study
are obtained from various sites in Aurora, namely Dinalungan, Casiguran, and
Dilasagarea, to provide a thorough representation of the species. To
accommodate for size variations, different batches of mackerel are purchased,
which serves as the foundation for the thermal processing technique. The
primary product (short-bodied mackerel), necessary processing materials, and
necessary tools and equipment are all considered input factors. The study uses
a quantitative research design and includes blind taste testing sessions with
experts and third-year food technology students using a checklist questionnaire.
For the purpose of assessment, the mackerel is assigned a number and given
three distinct treatments, each with a different cooking duration. The heat
technique pasteurizes during the bottling process, extending shelf life and
maintaining flavor stability. Thirty respondents who offer details regarding the
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acceptability and quality of the processed mackerel are taking part in the study.
The gathered data is statistically analyzed using ANOVA to assess general
acceptance and identify the optimal processing timeframes. Ethical
considerations ensure participant consent, confidentiality, and withdrawal rights.
The study is carried out at Aurora State College of Technology, and its importance
is in providing information for improving mackerel processing, helping regional
stakeholders, and providing upcoming studies in food technology.

2.1. Sampling Procedure

To guarantee the representativeness of the short-bodied mackerel
samples, a careful selection approach was used during the sampling phase for
this research. The definition of the inclusion criteria took into account variables
like the variety of sources and the study's objectives. By using a random sample
technique, bias was reduced because every mackerel had an equal chance of
being selected. The study's scope and statistical concerns were taken into
account when determining the sample size. Seasonal changes were taken into
consideration when sourcing short-bodied mackerel from different sources, such
as local markets and wholesalers. A methodical approach to data recording
recorded important characteristics like weight, size, and source information.
Smell and visual inspections were among the quality control methods used to
weed out inferior samples. To guarantee openness and repeatability, thorough
records of the dates, places, and incidents were kept throughout the procedure.
Participants' informed consent was obtained in accordance with ethical
requirements during the sampling procedure. Overall, the validity and reliability
of the study's conclusions are improved by this methodical approach.

2.2. Respondents

The study involved thirty participants, consisting of third-year food
technology majors and professionals. The respondents were selected based on
their familiarity with food processing techniques and ability to provide
knowledgeable evaluations of the thermal processing of short-bodied mackerel
fish. To ensure that the target audience is represented, students studying food
technology are included, and experts provide their specialized expertise. The
Aurora State College of Technology is the source of the respondents, and
participation is entirely optional.
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2.2.1 Research Site

The Aurora State College of Technology provides a controlled and ideal
environment for the investigation of thermal processing of short-bodied
mackerel fish. The college's food technology facilities and labs offer an ideal
setting for carrying out the design and analysis of the experiment. Because it can
support the procedures needed for thermal food processing and sensory
evaluations, this location choice ensures the successful accomplishment of the
research objectives. The central location also makes it easier to identify
specialists and student respondents, which speeds up data collecting and
increases the validity of the findings of the research.

3. Results and Discussion
3.1 Level of Acceptability of Short-Bodied Mackerel in Treatment 1

The examination of the Level of Acceptability of Short-Bodied Mackerel in
Treatment 1 involved assessing the attributes of aroma, color, taste, and texture.
The analysis of variance yielded a non-significant F-statistic (0.38577, p-value
= 0.76345), indicating no substantial differences among the groups. Participants
generally regarded the aroma and color as "Slightly Acceptable,” with mean
scores of 3.83 in both cases. However, taste received a slightly lower mean score
of 3.63, suggesting a nuanced response. Texture, with a mean score of 3.83, was
also perceived as "Slightly Acceptable," albeit with more variability. The use of
thermal processing, which is known to safely enhance food shelf life, was a major
focus of this investigation. Notably, Group 1 had the highest mean score for
aroma (perhaps due to the infusion of bay leaf) and Group 3 had the lowest
texture score (probably because to the shorter cooking time). Response
variability was apparent, with Group 2 displaying less variability in color
perception and Group 4 displaying greater variability in texture evaluation.
Overall, participants thought that the processed short-bodied mackerel in
Treatment 1 was at least passably good in all assessed qualities. This highlights
the importance of personal preferences and possible areas for improvement in
processing techniques going forward (Larson, 2022).

3.2 Level of Acceptability of Short-Bodied Mackerel in Treatment 2

An F-statistic value of 0.67723 with a p-value of 0.5677 was obtained from
the analysis of variance in the investigation of the Level of Acceptability of Short-
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Bodied Mackerel in Treatment 2, suggesting that there were no significant
differences between the four groups. There were four groups in the study, with
thirty individuals in each. Group 4 achieved the highest average score of 4.40,
which is especially impressive when considering texture. This could be attributed
to the longer cooking time of one hour and thirty minutes. This longer period of
time may have helped the sardines' bones soften, which would reduce a common
apprehension about eating them. On the other hand, Group 2's mean color score
was the lowest, suggesting that participant tastes may vary. The standard
deviation and standard error numbers provided insight into the accuracy and
range of ratings within each group. Group 2 showed a higher standard deviation,
indicating a range of perspectives regarding the acceptability of different colors.
Overall, the complete data indicate that participants thought the processed
short-bodied mackerel in Treatment 2 was at least passably good, which
emphasizes the value of taking a variety of treatment approaches into account
when accommodating a range of sensory preferences.

3.3 Level of Acceptability of Short-Bodied Mackerel in Treatment 3

In the investigation of the Level of Acceptability of Short-Bodied Mackerel
in Treatment 3, the analysis of variance produced an F-statistic value of 1.11316
with a p-value of 0.34675, suggesting no significant differences among the four
groups. The study included four groups, each comprising 30 participants. Group
4 emerged with the highest mean score at 4.66, particularly notable for texture,
potentially attributed to the softness of the bones, resembling cartilage rather
than rigid structures. This characteristic aligns with the perception that canned
sardines, commonly available in grocery stores, offer a desirable texture.
Conversely, Group 3 obtained the lowest mean score, emphasizing taste, possibly
influenced by the brining process. Brining, involving salt, sugar, and other
dissolved substances, contributes to increased moisture content and modifies
protein structure, enhancing juiciness and tenderness in the final product. Group
3 displayed a larger standard deviation, suggesting greater variety in taste
acceptance. The standard deviation and standard error numbers clarified the
variability and precision of scores within each group. Overall, the comprehensive
data indicate that participants felt Treatment 3's processed short-bodied
mackerel to be at least somewhat acceptable. This highlights the significance of
taking a variety of treatment approaches into account in order to accommodate
a range of sensory preferences.
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3.4 Comparing the results across Treatment 1, Treatment 2, and Treatment 3 for
the Level of Acceptability of Short-Bodied Mackere/

A number of significant trends and differences can be seen when
comparing the Level of Acceptability of Short-Bodied Mackerel findings across
Treatments 1, 2, and 3.

Treatment 1, which underwent an hour of thermal processing, showed a
mean score of 3.83 for scent, which was marginally acceptable. The flavor of the
bay leaf may have played a role in this rating. However, the texture had the lowest
mean score (3.83), probably because it was cooked for a shorter amount of time
than the other treatments.

Treatment 2, which was processed for one hour and thirty minutes, showed
greater average scores for every attribute. Notably, texture received the highest
mean score (4.40), indicating improved acceptability, possibly due to the
extended cooking time breaking down the bones, ensuring a more palatable
experience. Color, however, received the lowest mean score (4.13), suggesting
some variability in visual appeal among participants.

Treatment 3, featuring a unique set of conditions, including a mean score
of 4.66 for texture, surpassed both Treatment 1 and Treatment 2 in terms of
overall acceptability. The taste attribute, with a mean score of 4.30, experienced
some variability, potentially influenced by the brining process. It is noteworthy
that, in terms of mean scores, Treatment 3 performed better than the other
treatments.

Notwithstanding these variations, the analysis of variance showed no
significant differences (p-value > 0.05) between the treatments, suggesting that
the treatments did not, on average, lead to statistically significantly different
acceptability levels. However, a thorough analysis of each feature reveals
participants' subtle preferences, highlighting the need of taking into account a
variety of sensory factors when assessing whether processed short-bodied
mackerel is acceptable.

4. Conclusions

According to the study's conclusions, the researchers claim that applying
heat during the bottling process is a very successful way to preserve short-
bodied mackerel fish. The data shows a significant decrease in the microbial load,
which results in a significant increase in the fish's shelf life. It is noteworthy that
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the application of heat resulted in an increased production of fish meat as well
as improvements to texture, aroma, color, and taste. Overall, the research
suggests that thermal processing is a feasible choice for short-bodied mackerel
fish processing for commercial purposes. In spite of these encouraging findings,
the experts agree that more study is necessary to optimize process variables like
temperature and duration in order to guarantee the best possible preservation
and quality of the fish. This acknowledgement highlights the dedication to
ongoing development and advancements in science. The researchers conclude
that thermal application more specifically, the bottling process can be considered
appropriate for short-bodied mackerel fish, indicating a step in the right
direction toward sustainable and high-quality preservation techniques.
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