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ABSTRACT

This study was conducted to explore the potential of utilizing Carabao’s Milk and Coconut Sap as local ingredients in developing a functional ice
cream product, addressing the limited research on combining these local ingredients into an innovative frozen dessert. It aimed to formulate
three treatments with varying fermentation periods of coconut sap and evaluate their sensory attributes, acceptability, and product
characteristics. An experimental-descriptive research design using a parallel group approach was employed. Three treatments were prepared:
coconut sap fermented for 1 day (T1), 2 days (T2), and 3 days (T3). A total of 70 selected respondents, including ice cream makers, PCC and
BODACO employees, teachers, and students, participated in the sensory evaluation using a 5-point hedonic scale. Data were analyzed using
frequency, percentage, weighted mean, and the Friedman Test to determine significant differences among treatments. Microbiological and
nutritional analysis were submitted and conducted through the Department of Science and Technology (DOST), while shelf-life was assessed
under frozen conditions (-18°C). Results revealed that all three treatments were rated “very much acceptable” across appearance, aroma, taste,
and texture. However, statistical analysis indicated a significant difference (p < 0.05) among treatments, confirming that the temperature and
fermentation period of coconut sap significantly influenced sensory evaluation. The ice cream samples remained stable and acceptable for up to
seven weeks, with initial spoilage observed between the seventh and eighth week. Laboratory results further confirmed that the product was
microbiologically safe and nutritionally adequate for consumption. In conclusion, the study demonstrated that ice cream made from Carabao’s
Milk and Coconut sap is a successful, safe, and acceptable product. The fermentation period plays a crucial role in optimizing sensory quality
and overall acceptability, directly addressing the objectives of the study and supporting its potential for innovation and sustainable utilization
of local resources. Lastly, future researcher may conduct further study to validate the probiotic content of the ice cream.

L. INTRODUCTION

Ice cream remains one of the most popular frozen desserts in the world, valued for its creamy texture and sweet flavor profile. However,
consumer trends are shifting toward functional foods products that delicious and offer health benefits. This shift has created a significant
demand for treats that are indulgent and nourishing.

Despite the extensive study regarding traditional dairy and plant-based ice creams, there is limited research exploring the combination
of Carabao’s milk and Coconut sap. Additionally, Carabao’s milk is naturally enhances the creaminess and nutritional density of frozen
desserts. Another ingredient used in this study is coconut sap, a traditional Filipino beverage and it contains naturally occurring lactic
acid bacteria, when fresh or mildly fermented.

This study seeks to bridge this gap by utilizing these two local ingredients to create a Filipino-inspired dessert. By investigating different
fermentation periods of the coconut sap, the research aims to determine the optimal balance of health benefits and flavor. The primary
objective is to formulate a product that excels in sensory attributes including appearance, aroma, taste, and texture while promoting the
use of sustainable, local resources. Ultimately, this research contributes to the development of a nourishing, culturally rooted alternative
in the frozen dessert market.

II. LITERATURE BACKGROUND

The development of innovative and functional food products has become increasingly important in response to changing consumer
preferences. Modern consumers are no longer satisfied with foods that merely provide sensory satisfaction; instead, there is a growing
demand for products that offer nutritional and health benefits. In this context, ice cream has evolved from a traditional dessert into a
potential carrier of functional ingredients such as probiotics and bioactive compounds. Studies suggest that ice cream is an effective
medium for probiotic delivery due to its stable matrix, which helps maintain microbial viability above the recommended level of 10°
CFU/mL (Sarkar, 2024).
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Carabao’s milk, derived from Bubalus bubalis carabanesis, has been widely recognized for its superior nutritional composition compared
to cow’s milk. It contains significantly higher fat, protein, and total solids, which contribute to improved texture, creaminess, and sensory
quality of dairy products (Arrichiello et al., 2022). These properties make it particularly suitable for ice cream production, as higher fat
and protein levels enhance overrun, melting resistance, and mouthfeel (Camelo-Silva et al., 2021). Furthermore, carabao’s milk has been
associated with distinct metabolomic characteristics, including higher concentrations of N,N-dimethylglycine, which may influence its
nutritional profile (Adlong & Loza, 2022).

In the Philippine context, the promotion of carabao milk production has been strongly supported by the Philippine Carabao Center,
which plays a key role in enhancing dairy productivity and supporting local farmers. Programs such as crossbreeding and cooperative-
based milk processing have increased milk yield and facilitated the development of value-added products like ice cream. These initiatives
demonstrate the potential of carabao’s milk not only as a nutritional resource but also as a driver of rural economic development.

Coconut sap, locally known as tuba, is a traditional fermented beverage widely produced in the Philippines. Its fermentation process
involves a diverse microbial community, particularly yeast species such as Saccharomyces cerevisiae, which plays a dominant role in
ethanol production and flavor development (Udomsaksakul et al., 2018; Limtong et al., 2020). The presence of lactic acid bacteria and
yeasts contributes to its potential as a functional ingredient. However, fermentation duration significantly affects its sensory
characteristics, microbial composition, and alcohol content, which must be carefully controlled to ensure product quality and safety
(Hovhannisyan et al., 2024).

The integration of coconut sap into food products introduces both opportunities and challenges. On one hand, it enhances flavor
complexity and may provide probiotic benefits; on the other hand, uncontrolled fermentation can lead to inconsistent quality and
potential safety concerns. Traditional fermentation methods often lack standardized procedures, increasing the risk of contamination and
variability in product characteristics (Hotessa & Robe, 2020). Therefore, the application of scientific processing techniques is essential
when incorporating coconut sap into commercial food products.

Theoretical frameworks further support the development of this study. The Product Innovation Theory (Michaut, 2024) emphasizes the
importance of transforming traditional raw materials into value-added products. The Experiential Learning Theory by David Kolb (1984)
highlights the role of hands-on experimentation in knowledge creation, which is reflected in the formulation and testing processes of
this research. Additionally, the Endogenous Growth Theory proposed by Paul Romer (1980) underscores the significance of innovation
and local resource utilization in driving economic development.

From a regulatory perspective, the study aligns with national policies such as the Food Safety Act of 2013, which ensures food safety
and quality, and the Food and Drug Administration Act of 2009, which mandates the regulation of food products. Additionally, the
Agriculture and Fisheries Modernization Act and the Magna Carta for MSMEs support agricultural innovation and entrepreneurship,
reinforcing the study’s relevance to local economic development.

Despite the extensive research on dairy-based and plant-based ice creams, there remains a notable gap in the literature regarding the
combined use of carabao’s milk and coconut sap. While each ingredient has been studied individually, their integration into a single
functional product has not been fully explored. This study addresses this gap by investigating the formulation and sensory acceptability
of ice cream made from these indigenous ingredients, contributing to both scientific knowledge and local food innovation.

III. PROBLEM

This study addressed to determine the formulation and sensory evaluation of Ice cream made from Carabao’s Milk and Coconut Sap in
three (3) treatments varying fermented days of coconut sap. It was conducted in San Pascual National Agricultural High School and
Hambabauran High School academic year 2025-2026

This research sought to answer the following questions:

1. What is the profile of Ice Cream made from Carabao’s Milk and Coconut sap in terms of:
1.1 ingredients and costing;

1.2 microbiological analysis;

1.3 nutritional analysis;

2.What is the description of the sensory attributes in each of the treatments in terms of:
2.1 appearance;

2.2 aroma;

2 4taste; and
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2.4texture?

3.What is the acceptability level of ice cream fermented for varying days with concentration of tuba in terms of:

3.1 appearance;

3.2 aroma;

3.3 taste; and

3.4 texture?

4.1s there a significant difference in the sensory evaluation ratings among the three ice cream formulations as rated by the respondents?
5.Is there a significant difference in the acceptability levels for sensory characteristics (appearance, aroma, taste, texture, and overall
impression) among ice cream formulations fermented for 1, 2, and 3 days?

IV. METHODOLOGY

Design

This study utilized an experimental-descriptive research design to formulate and evaluate the ice cream. Several treatment groups were
established, experimental groups with varying days of fermentation of tuba incorporated into the pasteurized carabao's milk base. The
researcher conducted the experiments- Treatment 1: Ice cream with coconut sap fermented in a day, Treatment 2: fermented in 2 days,
and Treatment 3: fermented in 3 days- to determine which one was most preferred.

The independent variable was the fermentation varying number of days of coconut sap created in each treatment, whereas the dependent
variables measured were the sensory attributes (taste, aroma, color, texture, and overall acceptability), as measured using a structured
hedonic scale questionnaire. Data were collected through sensory evaluation panels using a standardized hedonic scale and through
standardized laboratory procedures for the microbiological analysis. This design allowed for a systematic comparison among the
treatments to determine the most acceptable formulation.

Environment and Participants

This study was conducted in a community where ice cream is sold in the market, utilizing the research facilities of Philippine Carabao
Center for all experimental procedures. People who enjoy eating ice cream and ice cream makers with the expertise to assess its quality
are involved. The formulation of the ice cream, along with the microbiological analysis, took place in a controlled food laboratory
setting.

The respondents for this study were carefully selected to ensure a range of valuable perspectives. A total of 70 respondents participated.
The sensory evaluation was held on the institution's premises, involving five (5) ice cream makers chosen for their expertise in the
production of ice cream. Next, twenty-five (25) employees of Philippine Carabao Center-Ubay (PCC) or Bohol Dairy Cooperative
(BODACO), as they benefited from the product and made their opinions known by choosing the correct formulations and sensory
evaluation of the said product. Thirty (30) Senior High School students with the track of Technology and Livelihood Education major
in Home Economics were chosen for their academic background, having already a knowledge in food preparation and evaluation,
together with them were ten (10) Technology and Livelihood Education teachers, who are also selected because of their expertise and
knowledge, giving them a professional insight and evaluation regarding the product’s quality, formulation, safety, and sensory attributes.
A purposive sampling method was also used to choose respondents who are regular consumers of ice cream and are willing to participate.
This panel composed of a diverse group of individuals to ensure a broad and representative assessment of the product's acceptability
within the local context.

Instrument

The primary data-gathering instrument for this study, the researcher adapted the questionnaire from the sensory evaluation study of Dr.
Milflora M. Gatchalian to fit the intent of this study. The tool is used to determine the suggested Ice cream made from Carabao’s Milk
and Coconut Sap, both for sensory evaluation and respondent acceptability levels in the aspects of appearance, aroma, taste, and texture.
The instrument has two sections: one measuring the sensory traits and the other quantifying the respondents' acceptability level.

In order to measure preferences, a 5-point Hedonic scale with no middle position was adopted that ranges from 1 (Less Acceptable) to
5 (Very Much Acceptable). This scale prompts the respondents to give a final answer in their assessment of the product. The respondents
were asked to give qualitative comments and suggestions on how to enhance the product.

To establish validity, the revised questionnaire was subjected to three experts in food technology and sensory testing to ensure that the
items effectively measure the relevant sensory characteristics and preference constructs. Reliability was tested through pilot testing on

10 respondents that are representative of the target population, with Cronbach's alpha computed to assess internal consistency.
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The score sheet structured to guide panelists in rating each coded ice cream sample based on five key sensory attributes: appearance,
aroma, taste, texture, and overall acceptability. This standardized tool ensures that subjective judgments are captured in a structured and
measurable format, allowing for the statistical analysis of consumer preference for each formulation.

Statistical Treatment

The data were gathered, tailed, analyzed and subjected for statistical treatment. The researcher tallied the respondents’ responses to get
the mode that describes each product according to the descriptions of the sensory attributes based on their observations using frequency
and percentage.

To determine the significant difference on the acceptability level among the four (4) sensory attributes in each of the three treatments
and the significant difference on the acceptability among treatments, the researcher used the Friedman Test.

V. RESULTS AND DISCUSSION

After the data were gathered, analyzed, and interpreted accordingly, the researcher came up with the following:

Table 1.1 Ingredients and Cost

Qty Unit Ingredient Unit cost T1 T2 T3
(Day 1) (Day 2) (Day 3)
3,000 g Pasteurized P120.00/1,000 g | P360.00 P360.00 P360.00
Carabao’s Milk
1,000 g Tuba P 35.00/1000g | P35.00 P 35.00 P 35.00
500 g white sugar P22.00/250 g P 44.00 P 44.00 P 44.00
29 g vanilla extract P5.33/148 ¢ P 10.66 P 10.66 P 10.66
25 g stabilizers P 628/500 g P31.40 P31.40 P31.40
In making the condensed milk
250 g Pasteurized P120.00/1,000 g | P 30.00 P30.00 P30.00
Carabao’s Milk
500 g white sugar P22.00/250 g P 44.00 P 44.00 P 44.00
In making the all-purpose cream
320 g Pasteurized P 120.00/1,000g | P 38.40 P 38.40 P 38.40
Carabao’s Milk
150 g unflavored butter P 64.00/150 g | P 64.00 P 64.00 P 64.00
44 g cornstarch P 2.00/tbsp P 2.00 P2.00 P 2.00
75 cups | ice cream cups P2.00/pc P 150.00 P 150.00 P 150.00
78 pcs | packaging P 1.49/pc P 116.00 P 116.00 P 116.00
Cost of Materials | P 895.46 P 895.46 P 895.46
Labor Cost (30%) | P 268.64 P 268.64 P 268.64
Operating Expenses (15%) | P 134.32 P 134.32 P 134.32
TOTAL COST AND EXPENSES | £1,298.42 P1,298.42 P1,298.42
Mark-Up Price (20%) | P 259.68 P 259.68 P 259.68
FINAL AMOUNT | $1,558.10 £1,558.10 P1,558.10
Number of Yields (150 ml per cup) | 75 cups 75 cups 75 cups
Selling price per cup | P 21.00 P 21.00 P 21.00
Total Weight of the Finish product 11,250 g 11,250 g 11,250 g

Table 1.1 presents the ingredient composition and production cost of ice cream made from carabao’s milk and coconut sap across three
treatments with varying fermentation periods (1, 2, and 3 days). The findings reveal that all treatments incurred identical total production
costs amounting to P1,558.10, as the formulation, ingredient quantities, and processing requirements remained constant across
treatments. The major cost contributors included pasteurized carabao’s milk, sugar, stabilizers, and packaging materials. Additional
expenses such as labor (30%) and operating costs (15%) were uniformly applied to all treatments, followed by a standard 20% markup.
As a result, each treatment yielded 75 cups (150 ml per cup) with a consistent selling price of P21.00 per cup. This uniform costing
structure indicates that variations in fermentation duration did not affect production expenses, allowing flexibility in product formulation
without compromising cost efficiency or profitability. The findings suggest that the product is economically viable and suitable for
small-scale commercialization, as it maintains a stable pricing model regardless of treatment variation
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Table 1.2 Microbiological Analysis of Ice Cream Made from Carabaos Milk and Coconut Sap (Tuba)

TOLERABLE/NORMAL
PARAMETER COUNTS RESULT
Aerobic Plate Count <1.0 x10°cfu/g 1.7 x 10° cfu**/g
E. Coli Count < 3.0 MPN**/ cfu/g < 3.0 MPN**/ cfu/g
Total Coliform Count <1.0 x 10*cfu/g 3.0 x 10%cfu/g
S. aureus Count <1.0 x 10*cfu/g <1.0x 10 cfu/g
Salmonella Detection Negative in 25 g sample Negative

Table 1.5 presents the microbiological quality of ice cream made from carabao’s milk and coconut sap. The results indicate that the
product falls within acceptable safety standards for processed food products. The aerobic plate count was recorded at 1.7 x 10° cfu/g,
which is well below the allowable limit (<1.0 x 10° cfu/g), suggesting controlled microbial activity. The Escherichia coli count was <
3.0 MPN/g, indicating no detectable contamination and reflecting good hygienic practices during production. Similarly, the
Staphylococcus aureus count was < 1.0 x 10t cfu/g, far below the maximum permissible level. The total coliform count was 3.0 x 102
cfu/g, which, although present, remains within acceptable limits and indicates adequate sanitation procedures. Notably, Salmonella was
not detected in the sample, confirming the absence of major foodborne pathogens. Overall, the microbiological results demonstrate that
the developed ice cream product is safe for consumption, meeting standard food safety requirements. These findings highlight the
effectiveness of proper processing, sanitation, and handling practices employed during production.

Table 1.6 Nutritional Analysis of Ice Cream Made from Carabaos Milk and Tuba

Parameters Test Method Unit Environmental Results
Condition (°C)
T2 T3 T2 T3
Ash NMKL NO.173,2005 % 25.2 24.5 0.47 0.65
Crude Protein NMKL No. 6,4 % 26.8 253 2.6 2.8
Ed,2003
Calcium AAS-Emission Mode mg/kg 25.3 25.3 1013 895
Total fat Acid Hydrolysis-Pet % 26.3 27.4 7.6 8.0
Ether Extraction
Moisture Modified AOAC 950.46 % 26.9 27.8 70 70
pH Direct Reading Thermo - 26.3 28.0 5.20 5.15
Scientific pH meter
Phosphorus AOAC 986.24 mg/kg 25.3 25.3 818 873
Total Sugar Lane Eynon Method % 27.6 27.6 14 15
Carbohydrate By Calculation % N.A N.A 19.3 18.3
Food energy By Calculation kcal/10 N.A N.A 156 156
Value Og

Table 1.6 presents the nutritional composition of ice cream made from carabao’s milk and coconut sap, specifically comparing
Treatments 2 (2-day fermentation) and 3 (3-day fermentation). The results indicate that both formulations contain substantial amounts
of essential nutrients, confirming their potential as nutrient-dense frozen desserts. The product exhibited moderate protein content (2.6—
2.8%), reflecting the contribution of carabao’s milk as a rich protein source. Total fat content ranged from 7.6% to 8.0%, contributing
to the product’s creamy texture and energy value. The carbohydrate content (18.3—-19.3%) and total sugar (14-15%) indicate a balanced
formulation that supports both flavor and caloric requirements, with an overall energy value of approximately 156 kcal per 100 g.
Mineral analysis revealed notable levels of calcium (895-1013 mg/kg) and phosphorus (818-873 mg/kg), highlighting the product’s
contribution to bone health. The ash content (0.47-0.65%) further supports the presence of essential minerals, with Treatment 3 showing
slightly higher mineral concentration. The moisture content remained consistent at approximately 70%, while the pH values (5.15-5.20)
indicate mild acidity, likely influenced by the fermentation of coconut sap. Overall, the findings demonstrate that the developed ice
cream formulations are nutritionally adequate and energy-rich, with slight variations between treatments. Treatment 3 showed
marginally higher mineral and fat content, while Treatment 2 maintained a balanced nutritional profile, supporting its suitability as a
functional and marketable dairy product.
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Table 2 Description of Sensory Attributes of the Three Treatments of Ice cream made from Carabao’s Milk and Sap

Treatments
Sensory T1 T2 T3
Attributes Mean Description Rank Mean Description | Rank | Mean | Description Rank
an
Appearance 4.60 Very Much 3 4.70 Very Much 1 4.59 Very Much 2
appealing in appealing in appealing in
shape and shape and shape and
color color color
Aroma 4.01 Have an 4.37 Very 1 4.22 Very 2
appetizing appetizing appetizing
creamy and creamy and creamy and
sweet tuba sweet tuba sweet tuba
smell smell smell
Taste 3.80 Have a 4.20 Have a 1 4.05 Have a 2
creamy, sweet, creamy, creamy,
and noticeable sweet, and sweet, and
sour taste noticeable noticeable
Texture 4.20 Have a 4.47 Very smooth, 1 4.39 Very 2
smooth, airy airy and smooth, airy
and creamy creamy and creamy
texture texture

Table 2 presents the sensory evaluation of ice cream made from carabao’s milk and coconut sap across three treatments with varying
fermentation periods (1, 2, and 3 days). The results indicate that all treatments were rated within the range of “acceptable” to “very much
acceptable” across the evaluated attributes, including appearance, aroma, taste, texture, and overall acceptability. Among the treatments,
Treatment 2 (2-day fermentation) consistently obtained the highest mean scores in most sensory attributes, particularly in taste and
aroma, suggesting a more balanced flavor profile preferred by the respondents. In contrast, Treatment 1 and Treatment 3 received slightly
lower ratings, with Treatment 3 showing minor declines in taste acceptability, likely due to increased acidity associated with longer
fermentation. Overall, the findings demonstrate that fermentation duration significantly influences the sensory characteristics of the
product. The superior performance of Treatment 2 indicates that a moderate fermentation period provides the most desirable balance of
flavor, aroma, and texture, leading to higher consumer acceptability.

Table 3 Acceptability of Three Treatments of Ice cream made from Carabao’s Milk and Coconut sap

Sensory T1 T2 T3
Attributes WM DV WM DV WM DV
Very Much Very Much Very Much
Appearance 4.54 Acceptable 4.61 Acceptable 4.60 Acceptable
Very Much Very Much
Aroma 4.00 | Acceptable 4.28 Acceptable 4.24 Acceptable
Very Much
Taste 4.00 | Acceptable 4.23 Acceptable 4.10 | Acceptable
Very Much Very Much Very Much
Texture 4.30 Acceptable 4.40 Acceptable 4.34 Acceptable
Overall
Composite 401 Very Much 438 Very Much 432 Very Much
Acceptable Acceptable Acceptable
Mean
Rank 3 1 2

Table 3 presents the overall acceptability of ice cream made from carabao’s milk and coconut sap across three treatments with different
fermentation periods. The results indicate that all formulations were generally rated as acceptable to very much acceptable, reflecting
positive consumer perception of the product. Among the treatments, Treatment 2 (2-day fermentation) obtained the highest overall
acceptability rating, suggesting that it provided the most balanced sensory characteristics in terms of taste, aroma, and texture. Treatment
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1 and Treatment 3 also received favorable ratings but were slightly lower, indicating that shorter or longer fermentation periods were
less optimal in terms of consumer preference. Overall, the findings show that fermentation duration has a noticeable effect on
acceptability, with moderate fermentation (2 days) producing the most preferred formulation. This suggests that Treatment 2 is the most
suitable formulation for potential commercialization based on consumer acceptability.

Table 4 Significance Difference on the Sensory Evaluation as Rated by the Respondents Among the Three Formulations

Characteristics Mean Stat- P-value Interpre POST-HOC TESTS
Value Decision tation
P-value Decisions Interpretation
Aroma Tl 4.01 11.5 0.003 Reject HO | Significa Tlvs <.001 Reject HO Significant
nt T2
T2 4.37 T2 vs 0.096 Failed to Insignificant
T3 Reject HO
T3 4.23 T3 vs 0.068 Failed to Insignificant
T1 Reject HO
Taste Tl 3.90 7.64 0.022 Reject HO | Significa Tlvs 0.006 Reject HO Significant
nt T2
T2 4.20 T2 vs 0.67 Failed to Insignificant
T3 Reject HO
T3 4.06 T3 vs 0.36 Failed to Insignificant
T1 Reject HO
Overall Tl 4.18 10.8 0.005 Reject HO | Significa Tlvs <.001 Reject HO Significant
nt T2
T2 4.44 T2 vs 0.133 Failed to Insignificant
T3 Reject HO
T3 431 T3 vs 0.063 Failed to Insignificant
T1 Reject HO

The One-way Analysis of Variance (ANOVA) was utilized to determine if significant differences existed among the three ice cream
formulations across five sensory attributes. The results are summarized as follows: Non-Significant Attributes: There were no significant
differences observed in Color ($p = 0.583$) and Texture ($p = 0.383$). Both attributes yielded p-values greater than the $0.05$ alpha
level, leading to the acceptance of the null hypothesis. Significant Attributes: Highly significant differences were found in Aroma ($p =
0.005%), Taste ($p = 0.038%), and Overall Impression ($p = 0.003$). In these categories, the p-values were less than $0.05$, resulting in
the rejection of the null hypothesis. The statistical analysis reveals that while the physical appearance (color) and mouthfeel (texture)
remained consistent across all treatments, the duration of coconut sap fermentation significantly altered the flavor profile of the ice
cream. Color and Texture: The lack of significant difference in color and texture suggests that the base ingredients—specifically the
carabao’s milk—provided a stable physical matrix that was not drastically altered by the varying fermentation periods of the coconut
sap. Flavor and Acceptability: The significant differences in aroma, taste, and overall impression indicate that the 2-day fermentation
(Treatment 2) provided a distinct sensory advantage. The fermentation process likely peaked at this stage, producing the optimal balance
of sweetness and "tuba™ acidity that respondents preferred. Implication: These findings suggest that while carabao milk ensures a
consistent texture, the fermentation time of the coconut sap is the critical variable in determining the ultimate consumer preference and
"Overall Impression™ of the product.

Table 4 Difference on the acceptability level for sensory characteristics of the three formulations

Variables x*-computed value df | P-value Interpretation
Decision
Appearance 0.92 2 0.63 Fail to Reject Ho Not Significant
Aroma 10.2 2 0.006 Reject Ho Significant
Taste 5.20 2 0.004 Reject Ho Significant
Texture 2.01 2 0.36 Fail to Reject Ho Not Significant
Overall 6.09 2 0.047 Reject Ho Significant

Table 5 presents the pairwise comparison of the three formulations to identify where specific significant differences lie. The results are-
Aroma: A significant difference was observed between Treatment 1 and Treatment 2 (p = 0.006). However, no significant differences
were found between Treatment 1 and 3 (p = 0.170) or Treatment 2 and 3 (p = 0.443).Taste: Similar to aroma, a significant difference
was identified only between Treatment 1 and Treatment 2 (p = 0.046). Comparisons between T1 vs. T3 (p = 1.000) and T2 vs. T3 (p =
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0.088) showed no statistical significance. Overall Impression: Significant differences were noted between Treatment 1 and Treatment 2
(p = 0.003). There was no significant difference between Treatment 1 and 3 (p = 0.283) or Treatment 2 and 3 (p = 0.179). The post-hoc
analysis clarifies that the primary driver of statistical variance in this study is the contrast between Treatment 1 (1-day fermentation)
and Treatment 2 (2-day fermentation).The significant jump in acceptability from T1 to T2 suggests that a 2-day fermentation period is
the "sweet spot" for developing the aromatic compounds and flavor profile that consumers prefer in coconut sap-based ice cream.
Because both aroma and taste showed significant differences specifically between T1 and T2, it implies that the 1-day fermentation was
likely insufficient to develop the characteristic "tuba" profile, whereas the 2-day fermentation achieved a peak sensory appeal.
Diminishing Returns: Interestingly, the lack of significant difference between Treatment 2 and Treatment 3 suggests that extending
fermentation to a third day does not further improve the product significantly, nor does it drastically degrade it, though the mean scores
indicate T2 remains the numerical favorite. Based on these differences, Treatment 2 is statistically validated as the superior formulation
for achieving maximum consumer acceptability in terms of flavor and overall impression.

VI. CONCLUSION AND RECOMMENDATIONS

Conclusions

Based on the findings of the study, the various formulations of Ice Cream using Carabao Milk and Coconut Sap revealed some observable
differences in sensual attributes and nutritive content. These variations were largely dependent on how much time was spent in the
fermentation of the coconut sap since this influenced the flavor, smell and the consistency of the product.

The findings also indicated that although the overall sensory evaluation showed an overall high liking of all treatment, treatment 2
formulation prevailed in general sensory evaluation. It implies that fermentation is high in balance flavor and acceptability since brief
or lengthier fermentation may improve or modify the property of the product.

Additionally, temperature, and fermentation activity can explain the minor variation of nutritive value across treatments, which affect
the pH level and makeup of coconut sap. The fermentation process causes changes in the end product due to alteration of sugar content
and acidity in a natural manner through microbial processes.

Altogether, the research proves that the Milk and Coconut Sap by Carabao could be effectively transformed into a new and acceptable
ice cream product and the time of fermentation is one of the main factors that could be used to maximize the quality and nutrition
characteristics of the product.

Recommendations

Based on the findings and conclusions of the study, the researcher has come up with the following recommendations:

1. Application of Intellectual Property (IP) protection is strongly advised to secure the originality of the Ice cream made from Carabao’s
Milk and Coconut sap recipe, ensuring legal recognition, market distinction, and potential commercial benefits.

2.For ice cream makers, they consider producing Ice cream made from Carabao’s milk and Coconut sap as a new business venture to
expand their product offerings.

3. Senior High Students with the track of Technical and Vocational Livelihood major in Home Economics and future researchers are
encouraged to collaborate in enhancing the aroma and flavor of Ice cream made from Carabao’s milk and Coconut sap, as these were
identified as the lowest rated sensory attributes by the respondents among the three treatments.

4. Future researchers may refer this study to explore another coconut sap variation, additional number of days of fermentation, investigate
the methods to further extend the shelf-life of ice cream, and explore a nutritional analysis for probiotic of ice cream. These efforts could
support the local ice cream industry to develop in maintaining high quality and shelf-life standard.

5. For teachers researchers, teaching Technical- Vocational Livelihood (TVL)-Food Processing, these new food products could be used
as an additional project for their students’ Performance Tasks.

6.For school administration of Ubay District, these Ice cream made from Carabao’s milk and Coconut sap could be used as an Income
Generating project (IGP) of the institution, in addition to providing valuable nutritional benefits.

7. To maintain a consistent supply of Carabao’s milk and coconut sap, processors may consider to reach the Philippine Carabao Center
or Bohol Dairy Cooperative as provider of Carabao’s Milk. For the coconut sap, look a local coconut farmer- which available in our
community as providers.
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