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ABSTRACT

This study investigates the sensory qualities, general acceptability, and nutritional
content of coconut water vinegar produced from different maturity indices of coconut
water. The research aims to evaluate sensory attributes such as acidity, aroma, color,
taste, and overall acceptability, determine significant differences in general acceptability,
and assess the nutritional composition of the most acceptable product. A Completely
Randomized Design (CRD) with four treatments was used, involving 60 participants who
evaluated the vinegar using a Just About Right rating scale. The sensory evaluation
revealed that the coconut water vinegar was rated as "slightly acceptable" across all
attributes. The results of the Analysis of Variance (ANOVA) indicated that the general
acceptability of the product was positively evaluated, with no significant difference among
treatments. Nutrient analysis revealed moderate acidity, total solids, and a pH level that
is within the acceptable range but close to the safety threshold. The study concludes that
coconut water vinegar has potential for refinement, especially in its sensory attributes, to
improve consumer appeal. Recommendations include adjusting fermentation to increase
acidity, refining pH for food safety, optimizing flavor balance, and further research on
packaging for commercialization.
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INTRODUCTION

Food production has advanced significantly, yet conserving food for future use
remains a challenge. Agricultural innovations have increased output, enabling raw
materials to be processed into diverse products. Among these, the coconut tree stands
out for its versatility, with coconut water offering numerous uses and health benefits,
making it a promising raw material for vinegar production (Pandiselvam et al., 2024).

While traditional vinegar production has relied on tuba or other sources, coconut
water's potential remains underexplored. Understanding its maturity indices and their
effects on fermentation efficiency and health benefits is crucial. The prevalence of
synthetic commercial vinegars, which may pose health risks, highlights the importance of
researching natural, sustainable alternatives like coconut water vinegar.

Globally, studies have emphasized the significant health benefits of coconut
water and its rich array of bioactive compounds. Research has shown that coconut water
plays a vital role in supporting overall health due to its antioxidant properties, which help
combat oxidative stress and reduce inflammation in the body (Zulaikhah, 2019). It has
been found to aid in reducing hepatic lipogenic enzyme activity, a key factor in the
prevention and management of conditions such as fatty liver disease. By improving lipid
metabolism, coconut water contributes to better cardiovascular health and may assist in
maintaining healthy cholesterol levels. These attributes position coconut water as a
valuable natural beverage with extensive health-promoting potential, making it an
essential focus of ongoing nutritional and medical research (Malakul et al., 2022).

These attributes position it as both a versatile culinary ingredient and a functional
food with therapeutic properties. In the Philippines, where coconut trees are a valuable
resource, vinegar production has traditionally relied on tuba, the sap from coconut flower
stalks, fermented to create a strong and authentic flavor. This long-standing practice
highlights the potential for coconut water vinegar to merge traditional methods with
modern health-conscious demands. Despite the abundance of coconut water, it remains
underutilized for vinegar production. Fermenting coconut water into vinegar not only
provides an eco-friendly solution for repurposing byproducts but also offers economic
opportunities for small-scale producers (Taneja et al., 2023). Coconut water vinegar
serves as a natural alternative to synthetic vinegars, aligning with Filipino culinary
traditions as a preservative, dipping sauce (sawsawan), and health remedy. Its production
can revitalize traditional practices while catering to contemporary needs for sustainable
and health-promoting food products.
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Research Questions

Considering past research, the researcher has developed an educational strategy,
created investigations, and discussed findings. The researcher, therefore, targeted the
following research objectives:

1. What are the sensory qualities of coconut water using the three maturity indices
of coconut into vinegar in terms of:
a. Acidity/ pH level
b. Aroma
c. Color
d. Taste
e. General Acceptability
Is there significant difference in general acceptability of the product?
3. What are nutritional contents of the most acceptable fermented product?

N

METHODOLOGY

The study utilized a Completely Randomized Design (CRD) with four treatments to
assess the sensory quality of fermented coconut water vinegar using three indices of
coconut water. Materials included fresh coconut water, refined sugar, yeast, and mother
vinegar as a starter solution, along with standard kitchen equipment. Conducted at Sultan
Kudarat State University's Food Processing Laboratory and Gapok National High School,
60 participants—comprising Food Technology students, teachers, and homemakers—
evaluated the vinegar for acidity, aroma, color, taste, and general acceptability using a
Just About Right rating scale. Samples were coded to avoid identification, and participants
received clear instructions, including drinking water between tastings to ensure unbiased
evaluations. Ethical permissions and standard evaluation instruments were obtained
before the study.

RESULTS AND DISCUSSION

The sensory evaluation of coconut water vinegar showed that it was rated as
"slightly acceptable" across all criteria, with an overall mean score of 4.92. Specifically,
the acidity/pH level, aroma, color, and general acceptability were all given scores in the
slightly acceptable range, while the taste received the highest score of 5.08, still
categorized as slightly acceptable. These results suggest that while the product is
generally acceptable, there is room for improvement in its sensory qualities, particularly
its taste and overall appeal. The Analysis of Variance (ANOVA) for general acceptability
showed a significant F-value of 147.76, indicating that the coconut water vinegar was
generally liked by evaluators, with its balanced acidity, pleasant aroma, appealing color,
and desirable taste being key factors contributing to its positive reception. Regarding
nutrient analysis, the Total Titrable Acidity (TTA) was 3.53%, which is slightly below the
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international vinegar standard of 4%, while the Total Solids content was 6.03%,
suggesting a rich concentration of organic compounds that enhance flavor complexity.
The pH level of 4.79 is safe for consumption but near the critical threshold of 4.6, where
food safety concerns may arise. The yeast and mold count were under 10 cfu/ml,
confirming effective fermentation and compliance with food safety standards. In
conclusion, the coconut water vinegar shows promise with its balanced sensory qualities,
but slight adjustments in its fermentation process and formulation could improve its overall
quality and ensure it meets international vinegar standards.

Table 1: Sensory Quality of Coconut Water Vinegar

Treatment Mean Interpretation
Acidity/pH Level 4.82 Slightly Acceptable
Aroma 4.93 Slightly Acceptable
Color 4.95 Slightly Acceptable
Taste 5.08 Slightly Acceptable
General Acceptability 4.82 Slightly Acceptable
Mean 492 Slightly Acceptable

The data in Table 1 highlights the sensory quality level of coconut water vinegar.
The overall sensory evaluation indicates a "slightly acceptable" rating with a mean score
of 4.92. In terms of individual parameters, the acidity/pH level received a score of 4.82,
suggesting slight acceptability. The aroma followed closely with a score of 4.93, also rated
as slightly acceptable. The color scored 4.95, which remained in the slightly acceptable
range, while the taste received the highest score of 5.08, still categorized as slightly
acceptable. The general acceptability was rated at 4.82, like the acidity/pH level,
indicating a slightly acceptable response. The sensory quality of the coconut water
vinegar was consistently rated as slightly acceptable across all criteria. The results
suggest that while the coconut water vinegar was generally considered "slightly
acceptable," there is potential for improvement in its sensory qualities, particularly in taste
and overall acceptability, to enhance its appeal to consumers.

The results align with the findings from the literature, particularly regarding the
acidity/pH level and aroma. Research indicates that coconut water vinegar's acidity
typically ranges from 3.0 to 4.5, influenced by fermentation and the maturity of the
coconut (Aziz, 2023). This acidity can contribute to a strong, potentially sharp flavor profile
that may not be fully appreciated by all evaluators. The aroma also corresponds with
studies noting that the fermentation process generates volatile compounds like esters
and aldehydes, leading to a fruity and sour aroma (Xu et al., 2022). While this complexity
could be appealing, it may also be perceived as overpowering.
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The color rating is understandable, given that the color of coconut water vinegar
varies from pale yellow to amber, becoming darker with prolonged fermentation due to
the Maillard reaction (Kothari, 2024).

The taste received the highest score, with research suggesting that the balance
between acidity and sweetness in coconut water vinegar is crucial for taste. While it is
less sweet than immature coconut water, it retains some residual sugars to soften acidity
(Aziz, 2023). The presence of sweetness could explain the higher score, yet the overall
sourness and balance might still not meet consumer expectations for a more refined
flavor.

For the general acceptability, which reflects an aggregate of the sensory attributes,
was rated similarly across all criteria, confirming that the product is generally seen as
acceptable but with room for improvement. The health benefits associated with coconut
water vinegar, such as its antioxidant properties and potential health effects, also
contribute to its overall acceptability (Manalo, 2023).

Table 2. Analysis of Variance (ANOVA) for the General Acceptability

Source of Variation  df SS MS F-value Tabular
Between Groups 2.878 3 0.959 147.76 4.07
Within Groups 0.052 8 0.006

Total 2.93 11

*significant at 0.05 level of significance

The result of the Analysis of Variance on the general acceptability of coconut water
vinegar, as presented in Table 2, shows an F-value of 147.760, which is lower than the
F-tabular value of 2.6 at the 0.05 level of significance among treatments. This result
implies that coconut water vinegar was generally accepted and evaluated as "Much
Liked" by the evaluators due to its balanced acidity, satisfying aroma, appealing color,
and desirable taste.

This support the study of Saldafa et al., (2024), that the positive evaluation of
coconut water vinegar can be attributed to its unique sensory characteristics, which align
with consumer preferences for flavorful and health-oriented products. The balanced
acidity, satisfying aroma, appealing color, and desirable taste position coconut water
vinegar as a competitive alternative to traditional vinegars. The potential health benefits
associated with coconut water, such as hydration and electrolyte balance, may enhance
consumer interest and acceptance (Ramesh et al., 2024).
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Table 3. Nutrient Analysis of Coconut Water Vinegar

Test Method Parameter Result Unit
Volumetric-AOAC Total Titrable Acidity 3.53 %(g/100g)
Gravimetric-AOAC Total Solids 6.03 %(g/100g)

Glass Electrode pH 4.79 -

Table 3 provides a detailed nutrient analysis of coconut water vinegar, showcasing
its key compositional attributes. The Total Titrable Acidity (TTA) is 3.53%, indicating a
moderate acidity level derived primarily from acetic acid and other organic acids. While
this level contributes to flavor and preservation, it falls slightly below the International
Organization for Standardization (ISO) minimum standard of 4% required for vinegar
classification. The Total Solids content, measured at 6.03%, reflects a high concentration
of dissolved sugars, acids, and organic compounds, which enhance the product's flavor
complexity and sensory appeal, a characteristic particularly valued in gourmet vinegars.
The pH level, recorded at 4.79, is within the typical range for culinary vinegars (2.5—4.5).
However, this value approaches the critical threshold of 4.6, where food safety risks may
arise due to the potential growth of pathogenic microorganisms. Additionally, the yeast
and mold count is under 10 cfu/ml, indicating effective fermentation and adherence to food
safety standards.

These findings align with existing standards and guidelines. The ISO mandates a
minimum acetic acid content of 4% for vinegar classification to ensure preservative
qualities and sharpness of flavor (ISO 750). The United States Food and Drug
Administration (FDA) requires that products labeled as "vinegar" contain at least 4%
acidity (Xiaobo, 2013). The presence of 6.03% total solids reflects dissolved organic
compounds that enhance the vinegar’s flavor complexity, a key factor for high-quality
vinegars (Baker et al., 2021). Although the pH level of 4.79 is within the safe range for
consumption, it is nearing the upper limit, which could permit the growth of pathogens if
exceeded (USDA, 2017). The yeast and mold count further confirms the product’s
compliance with safety standards (FDA, 2020). These parameters underscore the
vinegar's moderate acidity, flavor potential, and safety, while highlighting areas for
refinement to meet international standards and optimize quality.

Conclusions

The following conclusions are drawn based on the findings of the study.

The study concludes that while coconut water vinegar is considered "slightly
acceptable" in sensory quality, there is room for improvement, particularly in taste and
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overall appeal. The product was generally well-received due to its balanced acidity, aroma,
color, and taste. Its Total Titrable Acidity (TTA) is slightly below the standard for vinegar,
and its pH is nearing a safety threshold. The rich concentration of organic compounds and
effective fermentation process show promise, but further refinement is needed to meet
international standards and enhance its quality.

Recommendations

From the salient findings of this study and the conclusion reached, the following
recommendations are presented.

1. Increase acidity through fermentation adjustments to meet ISO standards and
enhance flavor and preservation.

2. Refine fermentation to stabilize pH, ensuring food safety and preventing
microbial growth.

3. Improve taste and overall acceptability to boost consumer appeal through
flavor, aroma, and color optimization.

4. Maintain strict quality control and storage to preserve low yeast and mold
counts.

5. Position coconut water vinegar as a gourmet product to attract health-
conscious consumers and culinary enthusiasts.

6. Further study is recommended on packaging for commercialization.
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