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Abstract 

Coconut water is the clear, naturally sweet liquid 

found inside young, green coconuts, known for 

being a refreshing, low-calorie, and electrolyte-

rich beverage. It differs from coconut milk, which 

is a thicker product made from the grated flesh of 

mature coconuts. 

This study assessed the influence of coconut 

maturity stages and sugar-to-yeast ratio on the 

sensory quality and commercial viability of 

coconut water vinegar. The research addresses the 

underutilization of coconut water by converting it 

into a high-value product through fermentation. A 

3×4 factorial experiment arranged in a 

Randomized Complete Block Design (RCBD) 

was employed, testing three coconut maturity 

indices, young (3 to 4 months), rubber (5 to 6 

months), and shaker (7 to 8 months), with four 

sugar-to-yeast ratio (from ½ cup sugar:1 teaspoon 

yeast to 2 cups sugar:4 teaspoon yeast). The 

vinegar was assessed through sensory evaluation 

(taste, aroma, color, appearance, texture, and 

general acceptability), physicochemical analyses 

(pH, Brix, and alcohol content), and preferential 

tests. Results revealed that both factors, including 

their interaction, significantly affected all sensory 

and chemical properties (p < 0.001). The 

combination of young coconut water with the 

highest sugar-to-yeast ratio (2 cups sugar:4 

teaspoons yeast) produced the most favorable 

outcomes in terms of taste, aroma, clarity, acidity, 

and consumer acceptability. Treatments using 

shaker-stage coconut water also demonstrated 

high sensory scores due to its complex aromatic 

compounds. Furthermore, the return on 

investment (ROI) analysis indicated that the best-

performing formulations are economically viable 

for small-scale production. The evaluation also 

revealed that coconut water vinegar exhibits 

excellent packaging and labeling quality, 

particularly in terms of container durability, 

environmental sustainability, and branding. 

However, minor improvements are recommended 

in container design, storage capacity, and the 

clarity of manufacturer and expiration date 

information. The findings presented the potential 

of converting leftover coconut water into a 

marketable, sustainable product with strong 

sensory appeal and economic value. This 

approach reduces agricultural waste and provides 

alternative livelihood opportunities for coconut 

farmers. 

Keywords: Coconut water, Commercial viability, Fermentation, Sensory evaluation, Sugar-yeast  ratio 
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1.0 Introduction 

Coconut (Cocos nucifera) has thrived for millions of years across nearly all tropical regions, earning the 

eulogistic epithet "Tree of Life" among the people of the tropics (Henrietta et al., 2022). This title reflects the 

palm’s remarkable ability to provide essential needs such as food, fuel, medicine, and shelter. The fruit of the 

coconut palm produces coconut meat, from which coconut oil, coconut milk, and copra meal are produced. It 

also contains coconut water, particularly prized from young coconuts, which serves as a refreshing and 

nutritious beverage (Balaji & Abinaya, 2024). 

Large quantities of fruit are produced and wasted yearly because of overproduction or because they are 

classified as second or third quality. According to Luzón-Quintana et al. (2021), citing the Food and 

Agriculture Organization (FAO), approximately 21.6 percent of global fruits are wasted during postharvest 

distribution. Often, the fruit is rejected solely based on its perceived imperfection or insufficient size, even if 

it is perfectly edible. Although some surplus is processed into products such as fruit preserves, juices, or jams, 

a significant proportion is left in the field or immediately disposed of as waste. These practices contribute to 

environmental and economic problems, including pollution and rising market prices due to inefficient use of 

resources. Therefore, finding alternative ways of using surplus fruit is essential to mitigate the negative impact 

on the fruit sector. Some possible solutions, particularly relevant to the vinegar sector, include macerating 

fruit in vinegar, enriching the vinegar with fiber from fruit, or using the fruit directly in vinegar production 

(Quintana et al., 2021). 

Coconut water vinegar is tasty and nourishing, which makes it an excellent way to reuse otherwise wasted 

mature coconut water. Vinegar is a sour liquid obtained by fermentation of alcohol and sugars. It is an essential 

condiment that enhances the taste of different dishes, particularly in Filipino cuisine. Vinegar is a staple 

ingredient in Filipino cuisine and has become a staple ingredient in everyday food preparation worldwide. 

According to Dolan (2016), vinegar has impressive functional and therapeutic properties. It works as an 

antibiotic and antioxidant, helps control blood pressure, and stimulates the growth of new blood vessels. 

Moreover, the Department of Science and Technology - Industrial Technology Development Institute (2018) 

emphasized that the yeast-to-sugar ratio significantly affects the quality of coconut juice vinegar fermented 

over 30 to 90 days. 

Although coconut water is often considered a by-product, it is important to human health and economic 

development (Xu et. Al, 2022). Coconut water may be transformed into high-value vinegar through 

fermentation (Hasanuddin et al., 2012). The study aimed to contribute to the expanding literature on the safe 

and efficient production of coconut water vinegar for human consumption. It also aimed to support coconut 

farmers and processors in maximizing the utility of coconut water, particularly from mature fruits. The 

study examined the effects of different sugar-yeast ratio and coconut maturity stages that affect the quality 

of the vinegar and its potential for commercialization. 

This study aims this study aimed to determine the effect of different coconut maturity stages and sugar-yeast 

ratio on sensory qualities of coconut water vinegar. Specifically, the study aimed to;determine coconut water 

vinegar's sensory quality and acceptability as influenced by coconut maturity stages, evaluate the sensory 

quality and acceptability of coconut water vinegar as influenced by the sugar-yeast ratio. Lastly determine 

the interaction effect of different maturity stages of coconut and sugar-yeast ratio on coconut water vinegar's 

sensory qualities and acceptability. 

This study aimed to assist coconut farmers in maximizing the use of coconut water by transforming it into a 

valuable kitchen condiment, a widely demanded product, thereby providing an additional source of income 

by converting what is often considered waste into a profitable commodity. Furthermore, the study contributed 
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to producing and supplying high-quality, chemical-free vinegar in the market, promoting better health 

outcomes for consumers.The results of this research also expanded the current knowledge base, especially on 

the impacts of varying maturity indices of coconut, the ratio of sugar and yeast, and their combination on the 

desired quality and value of coconut water vinegar. This information is useful for researchers and practitioners 

in the field. 

 

2.0 Methodology 

2.1 Research Design 

The experimented design used in the study was Randomized Complete Block Design (RCBD) arranged in a 

factorial manner to assess the effects of two factors: the maturity indices of coconut (Factor A) and the sugar-

yeast ratio (Factor B) on sensory qualities of coconut water vinegar. Factor A represents the various stages of 

coconut maturity, while Factor B corresponds to the different proportions of sugar and yeast used during 

fermentation. Each treatment combination received a sample volume of at least 3000 ml, replicated three 

times to ensure the reliability and accuracy of the results. The study evaluated the 12 treatment combinations 

(3 maturity stages × 4 sugar-yeast ratios) and measured their effect on the resulting coconut water vinegar's 

sensory quality, physicochemical properties, and commercial viability. 

 

2.2 Research Locale 

The study was conducted at Purok Pag-asa I, Barangay Cebuano, in the Municipality of Tupi, Province of 

South Cotabato. The research activities, which include preparing, fermentation, and evaluating coconut water 

vinegar, were conducted for two months, from February 22, 2025, to April 09, 2025.  

  

2.3 Research Instrument 

The materials and equipment used in this study ensured the proper collection, preparation, and analysis of 

coconut water vinegar. Coconut water was collected from coconuts at different maturity stages, namely the 

young, rubber, and shaker stages. These different stages of coconut maturity evaluate how the age of the 

coconut affects the quality of the coconut water vinegar. The sugar mixed was used as a fermentation 

substrate, providing the necessary sugars that yeast converts into alcohol during fermentation. Yeast, acting 

as the fermenting agent, converts the sugar in the coconut water into alcohol, which was later converted into 

vinegar through acetic acid fermentation. 

Additionally, strainer separates solid particles from the coconut water during extraction, ensuring that only 

the liquid portion is used in fermentation. Accurate measurements maintain consistency throughout the 

experiment, and a measuring cup was used to measure precise quantities of coconut water, sugar, and yeast. 

The stainless basin serves as the vessel where coconut water, sugar, and yeast were combined and mixed, 

ensuring proper cleanliness during preparation. 

Furthermore, for chemical analysis, the alcohol content of the coconut water vinegar was measured using a 

refractometer, which provides the refractive index of the liquid, correlating to the alcohol concentration. A 

pH meter measures the acidity or alkalinity of the vinegar, which was essential for understanding the 
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fermentation process and evaluating the product's final quality. The refractometer also measured the Brix 

level, indicating the sugar content of the coconut water before fermentation. The sugar concentration 

determines the fermentation potential and evaluates the quality of the final product. 

 

2.4 Production of Coconut Water Vinegar 

The selection of coconuts for this study was based on the maturity indices specified under Factor A: young 

coconuts (3–4 months old), rubber meat stage coconuts (5–6 months old), and shaker stage coconuts (7–8 

months old). All coconuts were sourced from a single farm planted with a common variety, Laguna Tall. 

Harvesting was conducted in one batch between 8:00 to 10:00 a.m. to maintain uniformity in raw material 

quality. 

Immediately after harvesting, the coconuts were transported to the designated processing area. Coconut water 

was extracted individually according to each maturity group, ensuring that waters from different maturity 

stages do not mix and that contamination was avoided. A bolo was used to open the coconuts, and the extracted 

water was filtered using a stainless basin and strainer to remove any impurities. The filtered coconut water 

was then placed into 555 stainless steel containers, properly labelled according to their maturity group, and 

prepared for the following processing stage 

Mixing sugar follows the treatment levels outlined in Factor B (sugar-yeast ratio). Twenty cups of coconut 

water from each maturity group were measured using a measuring cup, and sugar was added based on the 

assigned treatment: 1/2 cup, 1 cup, 1 1/2 cups, or 2 cups of white sugar per liter of coconut water, 

respectively. The sugar was stirred thoroughly to ensure complete dissolution. 

Pasteurization was performed immediately after mixing the sugar. The coconut water mixture was heated to 

a temperature of 60–65°C for 10–15 minutes to kill unwanted microorganisms without extensively altering 

the coconut water’s natural properties. 

After pasteurization and cooling to ambient temperature, yeast was added according to the treatment 

specifications in Factor B: one teaspoon, two teaspoons, three teaspoons, or four teaspoons. The yeast was 

stirred gently and thoroughly until fully dissolved into the solution. 

The prepared mixture was then transferred into sterilized 5-liter plastic containers or pails. Each container 

was covered with a cheesecloth or clean paper and secured tightly using a rubber band and tape to prevent 

contamination by airborne microorganisms while allowing airflow necessary for fermentation. 

The containers were placed in a cool, clean, dry area away from direct sunlight. Special attention was given 

to preventing contamination by pests; thus, a screen was installed on doors and windows of the storage area 

to restrict the entry of insects, rodents, and other contaminants. The fermentation process was allowed to 

proceed for 45 days. 

Mother vinegar was added to each container between the fourth and seventh day of fermentation. The addition 

of mother vinegar accelerates the fermentation process and promotes the formation of acetic acid, which is 

essential for high-quality vinegar production. 

After 45 days, the coconut vinegar was harvested and subjected to final pasteurization. The vinegar was heated 

gently over low heat for 15–20 minutes using a slow-boiling method. This step aims to eliminate any residual 

harmful microorganisms that may cause spoilage, ensuring the stability and shelf life of the product. 
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2.5 Data Gathering Procedure 

2.5.1 Chemical Analysis 

Chemical analyses were conducted to evaluate the quality of the coconut vinegar. The alcohol content was 

measured using a refractometer to assess the residual alcohol levels produced during fermentation. The pH 

level, which indicates the vinegar's acidity, was determined using a pH meter. Additionally, the sugar content, 

expressed in degrees Brix (°Brix), was measured using a refractometer to determine the residual sugar levels 

remaining in the vinegar after fermentation. These chemical parameters provide the final product's 

fermentation completeness, taste balance, and quality attributes. 

 

2.5.2 Sensory Evaluation 

Sensory evaluation was conducted with fifty (50) participants, comprising male and female respondents from 

diverse occupational sectors, to ensure a balanced representation of potential consumers. 

 

2.5.3 Preferential Analysis 

Preferential analysis was also conducted to determine the most preferred or favored coconut vinegar treatment 

based on the participants’ overall preferences. Frequency counts of the participants' rankings for each 

treatment were tabulated, and preference percentages were computed. The treatment that received the highest 

frequency and percentage of first-choice rankings was considered the most preferred. This analysis 

supplemented the sensory evaluation by providing a clearer understanding of consumer choice behavior and 

highlights which product formulation holds the strongest market potential based on consumer preference. 

 

2.5.4 Product Packaging and Labeling Evaluation 

The coconut vinegar product packaging and labeling evaluation involved fifty (50) participants. These 

respondents were carefully selected to represent a broad and balanced demographic, consisting of 20 teachers, 

20 students, and 10 individuals directly involved in vinegar production, such as processors, producers, and 

carinderia cooks. Note that these fifty (50) were the same participants in the sensory evaluation. This 

purposive and stratified sampling approach ensured diverse consumer insights across different occupational 

sectors, thereby enhancing the validity and relevance of the data collected. 

 

2.6 Data Analysis 

Data collected from the sensory evaluations were subjected to statistical analysis. Mean values were computed 

for all treatments to determine the central tendencies of the sensory parameters. Analysis of Variance 

(ANOVA) in Factorial Randomized Complete Block Design (RCBD) was employed to identify whether 

significant differences exist among treatments. If significant differences were observed, the Least Significant 

Difference (LSD) test was employed to pinpoint which specific treatments differ significantly. In addition to 

sensory evaluation analysis, a market viability analysis was performed through a projected cost and return 

analysis, including the computation of the Return on Investment (ROI), providing insights into the potential 
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profitability of coconut vinegar production. The market analysis was based on actual production costs and 

prevailing market prices to evaluate the feasibility of commercial-scale production. 

 

3.0 Results and Discussion 

3.1 Taste Scores of Coconut Water Vinegar as Influenced by Maturity Indices and Sugar-Yeast Ratio 

in Sensory Evaluation 

The sensory evaluation results for the taste of coconut water vinegar as affected by the interaction between 

coconut maturity indices (Factor A) and sugar-yeast ratios (Factor B). 

 

Table 1. Taste Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast Ratio in 

Sensory Evaluation. 

             Treatments 

Different Maturity Indices of Coconut 
Mean 

(Factor B) 
 

Young 

coconut 
Rubber Meat Shakers 

Different Sugar-Yeast Ratio 

 
4.51d 5.03c 5.07c 4.87d 

1/2 cup sugar:1 tsp yeast 

 
5.03c 5.02c 5.25b 5.10c 

1 cup sugar:2 tsp yeast 

 
5.25b 5.07c 5.25b 5.19b 

1 1/2 cups sugar:3 tsp yeast 

 
5.89a 4.87e 5.29b 5.35a 

2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.17b 5.00c 5.21a  

C.V.(%)=0.33 

1/ Treatment means with the same letter are not significantly different at a 5% level of significance using 

LSD 

 

Table 1 presents across treatments, B4 combined with young coconut (A1) yielded the highest taste score 

(5.89), significantly outperforming other combinations. On the other hand, B1 with young coconut (A1) 

received the lowest score (4.51). The results indicate a significant interaction between maturity index and 

sugar-yeast ratio, with taste scores varying across both factors. Among the maturity stages, vinegar produced 

from shaker coconuts (A3) recorded the highest overall mean taste score (5.21), followed closely by young 



 

 

 

 

 

 
 

672 

Volume 1 Issue 5 (2025) 

coconut (A1) at (5.17), while rubber meat coconuts (A2) yielded the lowest (5.00). Regarding sugar-yeast 

ratio, B4 (2 cups sugar:4 tsp yeast) achieved the highest overall mean score (5.35), indicating that a higher 

sugar and yeast concentration enhances the flavor profile of the vinegar. Means followed by the same letter 

are not significantly different, and all differences are highly significant at the 0.05 level.The coefficient of 

variation (CV) is low at 0.33%, indicating high precision and reliability of the sensory scores. 

The sensory evaluation results for taste revealed how combining coconut maturity stages and sugar-yeast ratio 

influenced the coconut water vinegar's overall flavor profile and palatability. Taste, one of the most defining 

attributes of any vinegar product, was a primary determinant of consumer satisfaction and acceptability. The 

data demonstrated a statistically significant effect (p < 0.001) for all sources of variation, maturity stage 

(Factor A), sugar-yeast ratio (Factor B), and their interaction (A × B) on the taste scores, with mean values 

ranging from 4.51 to 5.89 on a 7-point hedonic scale. The sensory quality improvements observed under these 

conditions align with findings from Ngoc et al. (2016), who reported that coconut water vinegar produced 

using baker’s yeast and Acetobacter aceti starter culture was rated positively across key sensory attributes, 

including odor, taste, and overall acceptability. Their results support the notion that precise control of 

fermentation inputs, especially sugar and yeast, is significant to flavor development. Additionally, 

Gunathilake et al. (2011) found that both coconut toddy and coconut water vinegar were rated highly in 

sensory evaluations for attributes such as aroma, color, and taste. These findings reinforce that fermentation 

conditions, including substrate composition and microbial activity, significantly affect sensory outcomes. In 

the A1B4 treatment, the elevated sugar-to-yeast ratio facilitated dynamic microbial metabolism, enhancing 

the conversion process while avoiding the accumulation of undesirable metabolites that could lead to 

bitterness or residual sweetness. 

From a product development perspective, modifying fermentation strategies to the specific characteristics of 

the raw material is crucial for optimizing vinegar quality and ensuring consumer satisfaction. Young or mature 

coconut water, characterized by lower natural sugar content, often requires the addition of higher sugar and 

yeast concentrations to achieve complete fermentation and desirable flavor profiles (Jamaludin et al., 2018). 

For instance, Ngoc et al. (2016) demonstrated that fermenting coconut water with 12% sugar and 0.4% baker's 

yeast resulted in approximately 6% ethanol within one day, which was then efficiently converted to acetic 

acid, yielding vinegar with favorable sensory attributes. 

 

3.2 Aroma Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast Ratio 

in Sensory Evaluation 

Aroma is a sensory attribute in vinegar quality evaluation, directly influencing consumer preference and 

marketability. It encompasses a complex interplay of volatile compounds derived from fermentation, 

contributing to perceptions of freshness, acidity, and pungency. In this study, highly significant differences (p 

< 0.001) were observed for the main effects of coconut maturity indices (Factor A), sugar-yeast ratios (Factor 

B), and their interaction (A × B), signifying that each factor, individually and in combination, substantially 

influenced the aromatic profile of the coconut water vinegar. 
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Table 2. Aroma Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast Ratio in 

Sensory Evaluation 

Treatments 

Different Maturity Stages of Coconut Mean 

Young 

coconut 
Rubber Meat Shakers (Factor B) 

Different Sugar-Yeast Ratio 

 
4.49h 5.01d 5.03d 4.97c 

1/2 cup sugar:1 tsp yeast 

 
4.89f 4.85c 5.19c 4.97c 

1 cup sugar:2 tsp yeast 

 
5.23b 4.94e 5.29b 5.15a 

1 1/2 cups sugar:3 tsp yeast 

 
5.22b 4.77g 5.33a 5.11b 

2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.05b 4.89c 5.21a  

C.V.(%)=0.25 

1/ Treatment means with the same letter are not significantly different at a 5% level of significance using 

LSD 

 

As shown in Table 3 the aroma scores varied between 4.49 and 5.33 on the 7-point Just About Right (JAR) 

hedonic scale, indicating a general range from moderate to high aroma acceptability. Among the treatments, 

A3B4 (shaker coconut  with 2 cups sugar: 4 tsp yeast) received the highest aroma score of 5.33, suggesting 

that mature coconuts combined with a higher sugar-yeast ratio yield more desirable aromatic qualities. 

Conversely, A1B1 (young coconut with 1/2 cup sugar: 1 tsp yeast) registered the lowest score of 4.49, possibly 

due to underdeveloped fermentation volatiles or weaker substrate conversion. 

The highest aroma rating was observed in treatment A3B4 (shaker-stage coconut with 2 cups sugar and 4 

teaspoons yeast), which achieved a mean score of 5.33. This combination yielded a vinegar with a rich, clean, 

and pleasantly tangy aroma that likely stemmed from complete fermentation and the generation of desirable 

esters and volatile acids. Mature coconuts, especially at the shaker stage, are known to contain elevated levels 

of complex organic compounds, including amino acids, peptides, fatty acids, and various sugars. These 

components are essential not only as carbon and nitrogen sources for microbial growth but also important in 

flavor development during fermentation. For instance, amino acids such as phenylalanine and glutamate serve 

as precursors in metabolic pathways that lead to the formation of aroma-active compounds, including alcohols 

and esters. During fermentation, these constituents undergo biochemical transformations that significantly 

enhance the aromatic and sensory profiles of the final product, such as coconut water vinegar. Studies have 

shown that fermenting matured coconut water with appropriate microbial strains results in a product rich in 
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volatile compounds and essential nutrients, underlining the importance of raw material composition in 

product development (Zhang et al., 2018; Xu et al., 2022). 

The aroma results affirm that the coconut water's chemical composition and the fermentation intensity are 

critical for developing appealing vinegar aromas. Treatments A3B4 and A1B4 stand out for their ability to 

generate vinegar with clean, attractive, and consumer-acceptable aromatic profiles. These findings have clear 

commercial implications, as aroma is closely tied to the perception of freshness, quality, and safety in food 

products. A vinegar that smells too acidic, musty, or dull is unlikely to gain consumer approval, even if its 

taste is acceptable. Hence, optimizing aroma through proper maturity selection and sugar-yeast calibration is 

essential for developing coconut vinegar products that meet both technical standards and market expectations 

 

 

3.3 Color Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast Ratio in  

       Sensory Evaluation 

Color is an important visual attribute in vinegar evaluation, as it influences first impressions and overall 

product appeal. In fermented products such as coconut water vinegar, color development is affected by raw 

material composition, microbial activity, and the extent of fermentation, which are in turn influenced by the 

maturity of the coconut and the sugar-yeast concentration used during processing. 

 

Table 3.  Color Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast 

Ratio in Sensory Evaluation 

        Treatments 

Different Maturity Stages of Coconut Mean 

Young 

coconut 
Rubber Meat Shakers (Factor B) 

Different Sugar-Yeast Ratio 
 
 

4.69g 5.03f 5.13e 4.95d 
1/2 cup sugar:1 tsp yeast 

 
5.21d 5.35c 5.25d 5.27a 

1 cup sugar:2 tsp yeast 

 
5.14e 5.17e 5.33c 5.21c 

1 1/2 cups sugar:3 tsp yeast 

 
5.61a 5.21d 5.43b 5.42b 

2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.16c 5.19b 5.28a  

C.V.(%) = 0.35 
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1/ Treatment means with the same letter are not significantly different at a 5% level of significance using LSD 

Table 3 presents the sensory scores for color as influenced by the interaction between coconut maturity stages 

(Factor A) and sugar-yeast ratio (Factor B). The analysis revealed highly significant differences (p < 0.05) for 

the main effects of maturity index, sugar-yeast ratio, and their interaction, confirming that each factor 

significantly contributed to the visual quality of the vinegar.. 

The color and appearance of coconut water vinegar, as revealed in the study, were significantly influenced by 

both the maturity stage of the coconut and the sugar-yeast ratio used during fermentation. Treatments with 

higher sugar-yeast concentrations, particularly A1B4 (young coconut with 2 cups sugar and 4 teaspoons yeast) 

and A3B4 (shaker-stage coconut with the same sugar-yeast ratio), demonstrated higher visual qualities. These 

samples consistently exhibited a clear, vibrant, golden-yellow hue, which is an attribute that is not only 

indicative of successful acetic acid fermentation but also of consumer acceptance. The visual quality of 

coconut water vinegar, particularly its color and clarity, is significantly influenced by both the maturity stage 

of the coconut and the sugar-to-yeast ratio used during fermentation. Treatments such as A1B4 (young 

coconut with high sugar and yeast) and A3B4 (shaker-stage coconut with the same conditions) consistently 

produced vinegar with a vibrant, golden-yellow hue and high clarity. This appearance indicates not only 

successful fermentation but also consumer appeal. High sugar concentrations combined with adequate yeast 

inoculum enhance microbial metabolism, particularly by Saccharomyces cerevisiae and Acetobacter species 

(Gunathilake, 2011). With that, it ensures a complete conversion of sugars to ethanol and then to acetic acid, 

minimizing the accumulation of turbidity-causing intermediates such as dead yeast cells and polysaccharides. 

As a result, the final product exhibits brilliance and purity as key indicators of vinegar quality and market 

readiness (Ngoc et al., 2016). 

In contrast, treatments such as A1B1 and A2B1, which involved lower sugar-yeast ratios (½ cup sugar and 1 

tsp yeast), yielded vinegar with less favorable color and appearance. These samples were reported to be 

lighter, less uniform in hue, and sometimes cloudy, indicating incomplete fermentation or poor microbial 

activity. Insufficient sugar in vinegar production limits the availability of fermentable substrates, directly 

reducing the metabolic activity of both yeast (for ethanol production) and acetic acid bacteria (for acetic acid 

conversion). With that, it can lead to slow or incomplete fermentation, negatively impacting the development 

of flavor and aroma compounds such as esters and organic acids. Additionally, active microbial metabolism 

during fermentation aids in the breakdown and settling of suspended solids. When microbial activity is low, 

residual proteins and polysaccharides may remain in suspension, causing cloudiness and visual defects in the 

final product (Zhou et al., 2018). 

 

3.4 Appearance Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast  

      Ratio in Sensory Evaluation 

Appearance directly influences consumer expectations and perceived product quality, particularly in 

fermented beverages like coconut water vinegar. It encompasses clarity, absence of sediment, color 

uniformity, and visual appeal, all of which can be affected by raw material characteristics and fermentation 

dynamics. 
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Table 4 Appearance Scores of Coconut Water Vinegar as Influenced by Coconut Maturity Stages and Sugar-

Yeast Ratio in Sensory  

              Evaluation 

Treatments 

Different Maturity Indices of Coconut Mean 

Young 

coconut 
Rubber Meat Shakers (Factor B) 

Different Sugar-Yeast Ratio 

 
4.78g 5.13e 5.11d 5.00c 

1/2 cup sugar:1 tsp yeast 

 
5.15e 5.28c 5.29c 5.24b 

1 cup sugar:2 tsp yeast 

 
5.09f 5.14e 5.35b 5.19d 

1 1/2 cups sugar:3 tsp yeast 

 
5.51a 5.21c 5.32b 5.34a 

2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.13c 5.19b 5.2a  

C.V.(%) = 0.35 

1/ Treatment means with the same letter are not significantly different at a 5% level of significance using 

LSD 

 

Table 4 illustrates the interaction effects of coconut maturity stages (Factor A) and sugar-yeast ratio (Factor 

B) on the appearance scores of coconut water vinegar. Statistical analysis revealed highly significant 

differences (p < 0.05) in the main effects and interaction, highlighting that both coconut maturity and 

fermentation substrate levels substantially impact the product’s visual quality. 

Scores ranged from 4.78 to 5.51 on the 7-point Just About Right (JAR) scale, reflecting moderate to high 

consumer acceptability in terms of visual appeal. The highest score (5.51) was observed for treatment A1B4 

(2 cups sugar: 4 tsp yeast with young coconut), indicating that a higher sugar-yeast ratio promotes a clearer 

and more appealing vinegar appearance even when using less mature coconuts. The lowest score (4.78) was 

recorded for A1B1 (1/2 cup sugar: 1 tsp yeast with young coconut), suggesting that minimal sugar and yeast 

result in suboptimal appearance due to possible turbidity or insufficient fermentation clarity. 

Among sugar-yeast treatments, B4 (2 cups sugar:4 tsp yeast) registered the highest overall mean appearance 

score (5.34), followed by B2 (5.24), B3 (5.19), and B1 (5.00). This consistent trend reinforces the notion that 

increased substrate levels enhance microbial fermentation performance, thereby improving the appearance of 

the final product (Zannini et al., 2022). 
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The results imply that color and appearance are closely linked to fermentation efficiency and should be 

considered key quality indicators in the production of coconut water vinegar. The ability to consistently 

produce visually appealing vinegar enhances consumer confidence, supports premium product positioning, 

and facilitates entry into value-added and health-conscious market segments. In value-added and health-

conscious markets, such as those for artisanal and organic vinegar, clarity and coloration are often interpreted 

as signs of natural processing, purity, and high quality (Mas et al., 2014). Visually attractive products like 

those from A1B4 and A3B4 can thus help position a product within premium segments, enhancing brand 

credibility and consumer trust. These visual cues, coupled with superior flavor and aroma, significantly 

increase market viability and consumer acceptance (Lyons and Wien, 2018) . 

 

3.5 Texture Scores of Coconut Water Vinegar as Influenced by Maturity Stages and Sugar-Yeast Ratio     

Texture scores ranged from 4.75 to 5.52 on the 7-point Just About Right (JAR) scale, indicating moderate to 

high acceptability among panelists. The highest score (5.52) was recorded for A1B4 (2 cups sugar:4 tsp yeast 

with young coconut), suggesting that higher sugar-yeast ratios positively influence the texture, likely by 

enhancing fermentation processes that reduce the presence of undesirable particles or increase product 

viscosity. The lowest score (4.75) was observed for A1B1 (1/2 cup sugar: 1 tsp yeast with young coconut), 

indicating that minimal sugar and yeast may result in a thinner or more acidic texture that is less favored by 

consumers. 

 

Table 5.Texture Scores of Coconut Water Vinegar as Influenced by Coconut Maturity Stages and Sugar-Yeast 

Ratio in Sensory  

Treatments 

Different Maturity Indices of Coconut Mean 

Young coconut Rubber Meat Shakers (Factor B) 

Different Sugar-Yeast Ratio 
 

4.75g 5.11d 5.19d 5.02c 
1/2 cup sugar:1 tsp yeast 
 

4.97f 5.03e 5.35b 5.12b 
1 cup sugar:2 tsp yeast 
 

5.15d 4.97f 5.25c 5.12b 
1 1/2 cups sugar:3 tsp yeast 
 

5.52a 4.95f 5.39b 5.28a 
2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.10b 5.01c 5.30a  

C.V.(%) = 0.25 
1/ Treatment means with the same letter are not significantly different at a 5% level of significance using 

LSD 

           Evaluation 
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Table 5 presents the sensory scores for texture, showing the influence of coconut maturity stages (Factor A) 

and sugar-yeast ratio (Factor B). The results indicate highly significant differences (p < 0.05) for the main 

effects of both factors and their interaction, suggesting that these variables significantly contribute to the 

texture profile of the coconut water vinegar.Among the sugar-yeast treatments, B4 (2 cups sugar:4 tsp yeast) 

consistently produced the highest texture mean (5.28), followed by B2 (5.12) and B3 (5.12), while B1 (5.02) 

scored the lowest. Increasing the sugar-yeast ratio enhances the vinegar’s texture by contributing to more 

robust fermentation and smoother consistency (Ge et al., 2025). The findings suggest that optimal 

fermentation enhances taste and aroma and significantly improves the vinegar's physical characteristics 

during consumption. Enhanced microbial activity leads to the breakdown of coarse particulates and residual 

proteins, resulting in a more refined and uniform liquid texture (Solieri & Giudici, 2009). 

Conversely, treatments such as A1B1 and A2B1, which used minimal sugar and yeast, scored lower in 

texture. These samples likely underwent incomplete fermentation, resulting in coarser textures due to 

retained particulates or inconsistent acetic acid production. The presence of residual sugars and less 

effective yeast activity may have also contributed to a duller or heavier mouthfeel, which is generally less 

desirable in vinegar products (Matsunaga et al., 2016). 

 

3.6 General Acceptability Scores of Coconut Water Vinegar as Influenced by Maturity Stages and 

Sugar-Yeast Ratio in Sensory Evaluation 

The analysis revealed highly significant differences (p < 0.05) for both main effects and their interaction, 

indicating that the coconut maturity and sugar-yeast ratio significantly impact overall consumer acceptability. 

 

Table 6. General Acceptability Scores of Coconut Water Vinegar as Influenced by Coconut Maturity Stages 

and Sugar-Yeast Ratio   

               in Sensory Evaluation 

Treatments 

Different Maturity Indices of Coconut Mean 

Young coconut Rubber Meat Shakers (Factor B) 

Different Sugar-Yeast Ratio 

 
4.99h 5.30d 5.35d 5.21d 

1/2 cup sugar:1 tsp yeast 

 
5.08g 5.28e 5.49c 5.28c 

1 cup sugar:2 tsp yeast 

 
5.21e 5.38d 5.45c 5.35b 

1 1/2 cups sugar:3 tsp yeast 

 
5.81a 5.13f 5.55b 5.50a 

2 cups sugar:4 tsp yeast 

Mean (Factor A) 5.27b 5.27b 5.46a  
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C.V.%=0.26 

1/ Treatment means with the same letter are not significantly different at a 5% level of significance using 

LSD 

Table 6.General Acceptability Scores of Coconut Water Vinegar as Influenced by Coconut Maturity Stages 

and Sugar-Yeast Ratio   

               in Sensory Evaluation 

 

Table 7 presents the general acceptability scores of coconut water vinegar, influenced by coconut maturity 

indices (Factor A) and sugar-yeast ratio (Factor B).The general acceptability scores ranged from 4.99 to 5.81 

on the 7-point Just About Right (JAR) scale, indicating moderate to high overall acceptability across the 

treatments. The highest score (5.81) was observed for A1B4 (2 cups sugar:4 tsp yeast with young coconut), 

highlighting that a higher sugar-yeast ratio combined with young coconuts resulted in the most preferred 

vinegar. The lowest score (4.99) was recorded for A1B1 (1/2 cup sugar: 1 tsp yeast with young coconut), 

which suggests that lower sugar-yeast ratio with young coconuts were less favored by the panelists. Scores 

ranged from 4.99 to 5.82, indicating overall moderate to high consumer satisfaction. The data clearly 

illustrated that both the maturity stage of the coconut (Factor A) and the sugar-yeast ratio (Factor B) had 

statistically significant effects (p < 0.001) on acceptability, with the highest ratings consistently associated 

with the highest sugar-yeast concentration (B4). Treatments with lower sugar and yeast levels, particularly 

those combined with suboptimal raw materials like the rubber meat stage (A2), demonstrated poor 

fermentation performance, leading to lower sensory scores. The results reflect incomplete or imbalanced 

fermentation, where insufficient substrate availability and weaker microbial activity hinder the full 

development of flavor, aroma, and clarity (Zhou et al., 2018). 

The significant interaction between coconut maturity and sugar-yeast ratio further reinforced that optimal 

vinegar quality cannot be achieved by adjusting one factor alone; both must be aligned to produce a product 

that meets consumer expectations. Treatments such as A2B4 and A1B1, despite either a favorable maturity or 

sugar input, fell short due to the mismatch between substrate composition and fermentation dynamics. 

 

3.7 Chemical Analysis 

The sensory evaluation findings of the coconut water vinegar, covering taste, aroma, color, appearance, 

texture, and general acceptability, are supported and explained by the chemical analysis parameters: pH, 

alcohol content, and Brix (°Bx). These chemical metrics directly influence fermentation dynamics and the 

development of desirable sensory qualities in vinegar.. 

Table 7.  Summary Table for the Chemical Analysis of the Coconut Water Vinegar as Influenced by 

Maturity Indices and Sugar-Yeast Ratio in Sensory Evaluation 

Treatment pH 
                               

Alcohol 

                     Brix 

(200C) 

Young Coconut & ½ cup sugar:1 tsp yeast 
 

4.0                                2.3 5.0 
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Young Coconut &  1 cup sugar:2 tsp yeast 
 

3.9                      4.2 9.0 

Young Coconut & 1½ cups sugar:3 tsp yeast 
 

3.7

8 
                      4.0 8.0 

Young Coconut & 2 cups sugar:4 tsp yeast 
 

3.7

2 
5.0 11.0 

Rubber Meat Coconut & ½ cup sugar:1 tsp 

yeast 
 

3.9

1 
5.0 10.0 

Rubber Meat Coconut & 1 cup sugar:2 tsp 

yeast 
 

3.7

7 
5.0 10.0 

Rubber Meat Coconut & 1½ cups sugar:3 tsp 

yeast 
 

4.3

0 
2.0 4.0 

Rubber Meat Coconut & 2 cups sugar:4 tsp 

yeast 
 

4.0

5 
2.2 8.0 

Shakers Coconut & ½ cup sugar:1 tsp yeast 
 

3.7

6 
5.0 9.0 

Shakers Coconut & 1  cup sugar:2 tsp yeast 
 

4.3

3 
2.0 4.0 

Shakers Coconut & 1½ cups sugar:3 tsp yeast 
 

4.3

0 
1.9 4.0 

Shakers Coconut & 2 cups sugar:4 tsp yeast 
 

3.9

9 
3.8 7.0 

 

Table 7 presents the summary of chemical properties such as pH, alcohol content (% v/v), and Brix (°Bx at 

20°C) of coconut water vinegar samples produced under varying coconut maturity indices (Factor A) and 

sugar-yeast ratio (Factor B). These parameters are essential in evaluating the fermentation efficiency and the 

quality of the resulting vinegar.The taste was significantly influenced by the combined effects of acidity (pH), 

residual sugar (Brix), and alcohol content, which collectively define the flavor balance and mouthfeel of the 

vinegar. The treatment A1B4, which achieved the highest taste rating (5.89), exhibited a low pH (3.72), high 

alcohol content (5%), and the highest Brix value (11°Bx). The chemical composition reflects a complete and 

active fermentation process where sufficient ethanol is produced and converted to acetic acid, imparting a 

bright, tangy acidity. Meanwhile, residual sugars enhanced the vinegar's smoothness and sweetness, creating 

a palatable and well-rounded flavor profile. In contrast, treatments such as A2B3 and A3B3, which recorded 

the lowest alcohol content (2% and 1.9%), high pH values (both at 4.3), and very low Brix levels (4°Bx), 

were rated poorly in taste. These values suggest incomplete fermentation, resulting in insufficient acetic acid 

production, minimal ester or volatile formation, and an overall bland or flat taste. The absence of both residual 

sugar and fermentation by-products likely contributed to the poor flavor complexity and low acceptability 

among evaluators, affirming that the chemical balance is a significant factor in determining taste quality. 
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Aroma is influenced by alcohol content and the metabolic activity of yeast and acetic acid bacteria. Treatments 

such as A1B4, with 5% alcohol, exhibited strong aromatic appeal, as confirmed by the highest aroma 

preference score (0.20), likely due to enhanced ester formation and balanced volatile acid development during 

fermentation. In contrast, treatments like A3B2 (2%) and A3B3 (1.9%), which had low alcohol content and 

high pH values (above 4.3), showed weak aroma perception, pointing to insufficient fermentation and reduced 

microbial activity. However, A3B1, despite having 5% alcohol, received a low aroma score (–0.02), 

suggesting that aroma development is multifactorial, affected not only by ethanol presence but also by 

substrate composition, coconut maturity, and the types of volatiles produced (Stoffel et al., 2024). Thus, while 

higher alcohol levels generally favor aroma, the overall sensory impact depends on the complex interaction 

of fermentation conditions and raw material quality (Peng et al., 2015) 

Sugar levels and the completeness of the fermentation process closely influence the color and appearance of 

coconut vinegar. Treatments with higher Brix values, particularly A1B4 (11°Bx) and A2B1 (10°Bx), produced 

vinegar with golden-yellow hues and clear, bright visual appeal, which were highly favored in both the 

sensory evaluation and preferential analysis. These visual qualities reflect successful fermentation, where 

high sugar availability supports active microbial metabolism, leading to stable pigment development and the 

prevention of haze formation. A1B4, in particular, was consistently described as “presentable” and “natural-

looking,” while A2B1 was noted as “pleasant to the eyes.” In contrast, treatments such as A2B3 and A3B3, 

which recorded the lowest Brix levels (4°Bx), exhibited poor clarity and dull coloration, receiving low 

appearance scores and remarks such as “light yellow” and “unpresentable.” The relationship between sugar 

content, fermentation quality, and the visual attribute of vinegar is well established. Insufficient sugar 

substrates during vinegar fermentation can impair microbial metabolism, particularly of yeasts and acetic acid 

bacteria, leading to incomplete biochemical conversion. This often results in the accumulation of suspended 

solids like dead cells and unconverted organics, causing cloudiness and visual instability. Kasemsumran et al. 

(2023) demonstrate this in their study on pineapple vinegar, where reduced sugar levels were associated with 

murky broth and turbidity, negatively impacting both clarity and color vibrancy. 

Moreover, the fermentation process is not only needed for acetic acid production but also for ensuring visual 

clarity. For example, Zhang et al. (2024) showed that the presence of sufficient sugars helped regulate 

microbial succession and metabolite profiles, enhancing the clarity of persimmon vinegar during 

bioaugmented fermentation. Clarity and color are tightly linked to fermentation completeness, as incomplete 

metabolism leaves residual sugars and particles in suspension. Ma et al. (2021) further affirm that higher 

sugar content early in the fermentation of pear vinegar led to both better flavor profiles and visual clarity. 

Clarity and visual appeal are also influenced by acid-sugar balance. Studies by Dai et al. (2024) illustrate that 

proper sugar adjustment not only affected ethanol and acetic acid levels but also directly influenced the 

transparency and aesthetic characteristics of fruit wines and vinegar. A high sugar concentration supports 

stronger microbial activity and pigment preservation, which is key in colored vinegar made from fruits such 

as blueberries or pomegranates. Ezeora et al. (2024) note that sugar concentration during fermentation 

significantly affects pigment retention and color evolution, contributing to the brightness and appeal of 

fermented beverages. 

Treatments with high Brix values, particularly A1B4 (11°Bx), exhibited a rich body and smooth consistency, 

which was confirmed by its top texture preference score (0.17) and panelist feedback describing it as having 

a “tangy taste on the tongue.” This favorable mouthfeel likely stems from adequate residual sugars that reduce 

astringency and prevent a thin or watery sensation. While A1B2 (9°Bx) and A1B3 (8°Bx) also had relatively 
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high sugar content, they received low texture scores (–0.07 and –0.03, respectively), suggesting that high Brix 

alone does not guarantee good mouthfeel; other factors, such as acid balance or volatile content, may also 

contribute. Conversely, treatments with low Brix values, such as A3B3 and A2B3 (both 4°Bx), exhibited thin, 

less viscous mouthfeel and were rated poorly, with panelists describing them as unpleasant or watery. These 

results highlight that while sugar content contributes to the mouthfeel, the overall fermentation quality, 

including acid, ethanol, and solute profile, must be optimized to achieve a desirable vinegar texture. 

 

3.8 Preferential Analysis 

 

The preferential analysis of coconut water vinegar, when interpreted alongside both sensory evaluation and 

chemical analysis results, provides deeper insights into what drives consumer preferences. 

 

Table 8. Summary Table for the Preferential Analysis of the Coconut  Water Vinegar as Influenced by Maturity 

Indices and Sugar-Yeast Ratio in Sensory Evaluation 

Treatment 

Total 

Preference 

Score 

Rank Remarks 

Young coconut & 

 2 cups sugar:4 tsp 

yeast 

0.1567 1st  

Most preferred; described as very delightful, with 

intense aroma, tangy texture, and natural vinegar 

appearance 

Rubber meat      

  coconut & 1½ 

   cups sugar:3     

   tsp yeast 

0.0167 2nd 
Liked for vinegar aroma and soft texture; moderate 

preference 

Rubber meat      

  coconut & ½ 

   cup sugar:1    

   tsp yeast 

0.0050 3rd 
Balanced taste and pleasant appearance; described as 

a “natural vinegar.” 

Rubber meat      

  coconut & 2 

   cups sugar:4   

   tsp yeast 

-0.0050 4th 
Mixed reactions: appreciated by some for-vinegar 

traits but criticized for color 
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Rubber meat      

  coconut & 1 

   cup sugar:2  

   tsp yeast 

-0.0100 5th 
Low preference: aroma and taste are not well-

received 

Young coconut & 1½ 

   cups sugar:3     

   tsp yeast 

-0.0150 6th 
Weak preference; slightly better than others in 

texture, but lacking aroma and taste 

Rubber meat      

  coconut & 1 

   cup sugar:2  

   tsp yeast 

-0.0150 
6th 

(tie) 
Not preferred due to bland taste and pale appearance 

Young coconut & 

½cup sugar:1     

   tsp yeast 

-0.0167 7th 
Taste and texture are described as alcoholic and 

harsh 

Shakers coconut & 

½ 

   cup sugar:1     

   tsp yeast 

-0.0167 
7th 

(tie) 
Lacked appeal in taste, aroma, and appearance 

Young coconut & 1 

cup sugar:2  

   tsp yeast 

-0.0150 8th 
Least preferred: weak flavor and aroma, unpleasant 

texture 

Shakers coconut & 

1½cups sugar:3     

   tsp yeast 

-0.0267 
8th 

(tie) 

Criticized for bitterness, alcohol-like taste, and pale-

yellow appearance 

Shakers coconut & 2 

   cups sugar:4    

   tsp yeast 

-0.0467 9th 
Lowest ranked; disliked for color, aftertaste, and 

lacking vinegar character 

 

Table 8 presents the total preference scores, rankings, and qualitative remarks of coconut water vinegar 

treatments derived from different combinations of coconut maturity stages and sugar-yeast ratio. This analysis 

integrates consumer perception of aroma, taste, texture, and visual appearance, offering a holistic assessment 
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of market acceptability.The top-performing treatment, A1B4 (Young Coconut with 2 cups sugar: 4 tsp yeast), 

emerged as the most preferred in the preferential analysis with a score of 0.1567. This preference correlates 

strongly with its outstanding sensory evaluation scores, particularly in taste (5.89), aroma (5.22), texture 

(5.52), color (5.61), appearance (5.51), and general acceptability (5.81). Chemically, A1B4 had the highest 

alcohol content (5%) and Brix level (11), indicating a higher residual sugar content and vigorous fermentation 

activity. Its relatively low pH (3.72) also signifies firm acidity, likely contributing to its tangy, vinegar-like 

appeal.  

These results suggest that young coconut maturity and a high sugar-yeast ratio produce a product with 

enhanced sensory and chemical attributes, aligning well with consumer preferences (Appaiah et al., 2015). 

The second most preferred treatment, A2B3 (Rubber Meat with 1 1/2 cups sugar: 3 tsp yeast), with a 

preference score of 0.0167, also supports the pattern that moderate-to-high sugar-yeast ratios yield favorable 

results. Its high pH (4.3) and low alcohol (2%), and Brix (4) values suggest a milder acidity and sweetness 

profile, which some panelists favored for its softer texture and aroma. Although it did not score the highest in 

individual sensory parameters, its overall balance appealed to a segment of consumers who preferred subtler 

vinegar profiles. 

Meanwhile, A2B1 (Rubber Meat with 1/2 cup sugar: 1 tsp yeast), ranked third, had moderate chemical 

readings (pH 3.91, alcohol 5%, Brix 10) but was still appreciated for its balance in taste and appearance. This 

treatment's alignment with a "natural vinegar" profile points to consumer sensitivity toward flavor, aroma, 

visual appeal, and acidity. 

In contrast, the least preferred treatment, A3B4 (Shakers with 2 cups sugar: 4 tsp yeast), had a negative 

preference score (-0.0467) and was widely criticized for its off-color, aftertaste, and weak vinegar character. 

Its pH (3.99), alcohol content (3.8%), and Brix (7) suggest an incomplete or less effective fermentation. 

Despite its relatively strong performance in sensory parameters like general acceptability (5.55) and texture 

(5.39), its lower preference ranking highlights that chemical markers such as acidity and alcohol balance must 

align with visual and taste expectations to secure consumer appeal. 

The preferential analysis confirms that younger coconut maturity (A1) combined with higher sugar-yeast ratio 

(B4) enhances both chemical properties and sensory qualities, leading to superior consumer acceptance. It 

also illustrates that sensory attributes like taste, aroma, and appearance are deeply influenced by underlying 

chemical profiles such as pH, alcohol, and Brix, which collectively determine product desirability in vinegar 

production. 

 

3.9 Profit & ROI At Different Selling Prices 

Table 9. Profit & ROI At Different Selling Prices 

Selling Price (₱) Revenue (₱) Net Profit (₱) ROI (%) 

90 9,000 -505.20 Negative (-5.3%) 

100 10,000 494.80 5.21% 

110 11,000 1,494.80 15.7% 
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120 12,000 2,494.80 26.2% 

Break-Even Price Per Bottle 

To break even: ₱9,505.20 / 100 bottles = ₱95.05 

The price of the product needs to be above ₱95.05 per bottle to gain profit. 

 

Table 9 illustrates the financial performance of coconut vinegar production under varying selling price 

scenarios. The analysis focuses on four different price points, such as ₱90, ₱100, ₱110, and ₱120 per bottle, 

and highlights their corresponding revenue, net profit, and return on investment (ROI). These figures are 

derived from a standard production cycle that yields 100 bottles at a total cost of ₱9,505.20.At the lowest 

price point of ₱90 per bottle, total revenue amounts to ₱9,000, resulting in a net loss of ₱505.20. This 

translates to a negative ROI of -5.3%, showing that this price is unsustainable for the business. It fails to cover 

production costs and would result in financial losses if maintained.Selling at ₱100 per bottle, which is just 

slightly above the break-even point of ₱95.05, yields a modest net profit of ₱494.80 and an ROI of 5.21%. 

Although profitable, this return is relatively low, presenting minimal financial cushion or room for 

reinvestment and unexpected cost increases.Increasing the price to ₱110 per bottle significantly improves 

profitability, generating a net profit of ₱1,494.80 and an ROI of 15.7%. This level of return is more sustainable 

and reflects a healthier margin that supports operational resilience and business growth. 

The most favorable scenario in the table is at ₱120 per bottle, producing a net profit of ₱2,494.80 and an ROI 

of 26.02%.. 

 

3.10 Product Packaging and Labelling Evaluation 

 

Evaluating the packaging and labeling of coconut water vinegar provides essential feedback on how 

consumers perceive its market readiness, usability, and visal appeal. 

 

Table 10. Evaluation of Product Packaging and Labeling of Coconut Water Vinegar 

Product Packaging           Rating/Mean 

1. Container used                  4 

2. Design of the container                  3 

3. Material used as primary container                  4 

4. Handiness                  4 

5. Storage Capacity                  3 

6. Environmental care/issue                  4 

Product Labeling  

1. Detailed information presentation 

1.1 Address/Manufacturer 

                3 

1.2 Expiration Date                 3 
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Rating Scale for Product Packaging and Labeling Evaluation: 4.00 (Excellent Quality): Indicates that the 

attribute is of a superior standard and exceeds expectations. 3.00 – 3.99 (Good Quality): Reflects a satisfactory 

level of quality that meets consumer expectations. 2.00 – 2.99 (Fair Quality): Suggests that the attribute is 

below ideal standards and may require improvement. 1.00 – 1.99 (Poor Quality): Denotes a low-quality 

attribute that is unacceptable or needs significant enhancement. 

Table 10 presents the evaluation scores for various aspects of the product packaging and labeling of coconut 

water vinegar. The table is divided into two main sections: Product Packaging and Product Labeling. 

 Based on the results, the container used, material used as the primary container, handiness, and environmental 

consideration each received a mean rating of 4, indicating that the respondents consider these aspects quality. 

This finding suggests that the container is durable, easy to handle, and likely made from materials that are 

either recyclable or reusable, factors that are increasingly important to environmentally conscious consumers 

(Ampuero & Vila, 2006). In line with consumer standards, functional packaging protects the product and 

influences consumer satisfaction and repurchase intentions (Silayoi & Speece, 2004).The design of the 

container and storage capacity received a slightly lower score of 3, which reflects an acceptable or standard 

level of quality, but not exceptional. These ratings suggest that while the packaging design is adequate, it may 

lack distinctiveness or aesthetic appeal. Consumers may find the shape or visual layout functional but not 

attractive or innovative. Similarly, a rating of 3 for storage capacity implies that the container size may not 

fully meet the expectations of the end users regarding convenience or volume for extended use. The product's 

physical design and capacity directly influence its perceived value and usability (Underwood & Klein, 2002), 

so improvements in these areas may enhance the competitiveness of the product, especially when displayed 

alongside more visually engaging competitors on retail shelves. 

For product labeling, most of the evaluated criteria received a rating of 3, including brand name, net content 

information, trademark attractiveness, address, expiration date of the manufacturer, and overall presentation 

which implies that this information is present but may not be visible, prominently placed, or sufficiently 

detailed. According to the Food and Drug Administration (FDA) labeling guidelines (FDA Philippines, 2014), 

key product information, including manufacturing origin and shelf life, must be printed and legible to ensure 

consumer safety and informed purchasing. Consumers use these details to verify product freshness and 

traceability. A rating of 3 suggests an opportunity to enhance clarity by adjusting font size, layout, or label 

design to highlight these details better. Only originality of logo design received 4 rating in labeling evaluation. 

Overall, the results indicate that the coconut water vinegar packaging and labeling are well-received and 

functional, but with areas for improvement in design and information clarity. High-quality packaging 

materials and visually appealing labels support consumer trust and convey professionalism. At the same time, 

clear labeling of expiration dates and origin ensures compliance and promotes safety. Addressing the 

moderately rated aspects can elevate the overall image of the product and strengthen its market appeal, 

especially in a competitive retail environment where packaging often serves as the first point of contact 

between product and consumer (Wells, Farley, & Armstrong, 2007). 

  

1.3 Brand Name                3 

1.4 Net Content                3 

2. Originality of logo design                4 

3. Originality of the Brand Name               3 

4. Attractiveness of the trademark               3 

5. Overall presentation/package               3 
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4.0 Conclusion 

This study confirmed that the maturity of coconut water and the sugar-yeast ratio used during fermentation 

significantly affect the quality and acceptability of coconut water vinegar. The best results were obtained from 

young coconut water (3 to 4 months old) and the highest sugar-yeast ratio (2 cups sugar: 4 tsp yeast). This 

treatment produced a pleasant taste and aroma of vinegar, an appealing color, and a smooth texture, resulting 

in the highest overall acceptability. The natural sweetness and low fat of young coconut water made it ideal 

for fermentation. 

These findings also showed that coconut water vinegar has good commercial potential, especially the A1B4 

treatment, which was most preferred by consumers and had the highest return on investment. The study 

highlights how coconut water, often treated as waste, can be turned into a profitable and healthy product, 

supporting both sustainability and income generation for coconut farmers. Incorporating microbial 

enrichment techniques like standardized “mother vinegar” inoculation and investigating biodegradable or 

eco-friendly packaging could further refine the product's market readiness. This study provided a strong 

foundation for future innovations in coconut-based fermentation products, advancing food technology, 

supporting smallholder agribusiness, and promoting sustainable agriculture. 

Use Young Coconut Water (3–4 Months Old).Based on the sensory evaluation, young coconut water 

consistently yielded vinegar with superior taste, aroma, and overall acceptability. It is therefore highly 

recommended as the primary raw material for producing high-quality coconut water vinegar.Apply a Higher 

Sugar-to-Yeast Ratio (2 Cups Sugar: 4 tsp Yeast).Treatments with higher sugar and yeast concentrations 

demonstrated significantly better fermentation outcomes, improving flavor, clarity, and texture. This ratio is 

recommended to ensure efficient fermentation and desirable sensory characteristics. 

Conduct Extended Fermentation Studies.This study focused on a 45-day fermentation period; however, 

additional research is recommended to explore how different fermentation durations influence the flavor 

complexity, acidity levels, and shelf stability of the vinegar. This could provide a deeper understanding of 

how time affects the final quality of preservation.Validate Findings Through Expanded-Scale Trials 

To strengthen the reliability of the findings, it is important to conduct larger-scale trials. Expanding the scope 

of the study can help confirm the results and ensure they apply to a broader range of conditions or production 

scales. This approach will provide more reliable, generalized findings, potentially revealing additional factors 

influencing the outcome. 
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