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Abstract - This study was conducted to test if kamias can be made into wine. Two methods were
used to determine if there were differences on its quality attributes. Sensory evaluation was used to
describe the quality attributes of wines in terms of appearance and color, aroma and taste. A 5-point
scale was used for describing acceptability where five is interpreted as liked extremely and one as
disliked extremely. To compare acceptability differences of fresh and sterilized kamias wine, t-test was
used. Results of the study showed that the appearance and color of fresh kamias wine is dull or cloudy
while pale light in sterilized kamias wine. In terms of aroma, fresh kamias wine was fruity while sterilized
kamias wine was powerful. The taste of fresh and sterilized kamias wine was both sweet. Data also
revealed that the appearance and color of both wines were liked moderately by the respondents. The
fruity aroma of fresh kamias wine was liked very much by the respondents compared to powerful aroma
of sterilized kamias wine which was liked moderately. The sweet taste of fresh kamias wine was liked
very much by the respondents compared to sterilized kamias wine which was liked moderately only. It can
also be noted that there were no significant differences on both wines in terms of appearance and color.

However, there were significant differences on both wines in terms of aroma and taste.
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INTRODUCTION

Food processing is the transformation of raw
materials into food or food into other form of foods
[1]. Raw materials like fruits can also be processed in
various ways for future use. One of these which are
not often practice is making fruit wine. Fruit wines are
alcoholic beverages (usually made of grapes) which is
made of various base ingredients and prepared
through fermentation. It is typically referred to by the
type of the main ingredient used. However, the taste
and the overall features of wine merely depends on
kind of fruit and how it is processed. Herbs, flowers
and fruits are also additional sources of flavors added
to fruit wine [2], [3], [4].

According to de Guzman [3], the popular wine-
producing countries are Spain, France and Italy.
However, through the increase of technological
researches regarding wine making, wine production
here in the Philippines started to rise and other
possible raw materials has now been utilized.
Philippines is a tropical country enriched with natural
resources and supplies. Assuming that fruit production
is relatively high and with low-cost, fruit wine making
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in the Philippines is really possible. There are 23 fruits
in the Philippines that can be utilized into wines.
Some tropical fruits that are typically used are mango,
pineapple, kamias (ginger lily), duhat(Philippine black
plum), Guyabano (sour sop) and bignay(Philippine
wild berry) [5]. Recently, sampalok(tamarind) and
granadilla (passion fruit) were considered as possible
raw materials in fruit wine making which showed
good quality attributes that nearly surpassed the
sensory characteristics of a commercial wine.

Bilimbi fruit is commonly called kamias in the
Philippines and is scientifically known as
Averrhoabilimbi. It belongs to the family Oxalidaceae
and typically found in tropical countries [6]. It can
grow up to 15 meters high and its fruits are relatively
cylindrical and developed in bunches. According to
Matthew et al. [7], when it reaches the maturity stage,
the fruits’ color changes from green into light yellow.
This fruit has a juice yield of 76.14% and with a very
sour taste and can be utilized into pickles, wine,
vinegar and can also be eaten raw or dipped on rock
salt. When the fruit is already matured, it can be
processed into jams. In the Philippines, it goes
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together with stews, soups and the some popular dish
of the Filipinos particularly sinigang and sinaing na
isda. There are also reported facts that kamias can be
used in medicinal and industrial purposes. It has a
high oxalic acid content which makes it effective in
removing rust stains and clean knife blades [8],[9],
[10], [11], [6], [12]. The oxalic acid content of bilimbi
fruit ranges from 10.5 to 14.7 mg/g in young fruit and
from 8.45 to 10.8 mg/g in matured fruit and ripe
bilimbi fruits have greater vitamin C content than
half-ripe ones [6]. Pricking and soaking in water
overnight, or soaking in salted water for a shorter time
is a good way to lessen the fruits’ acidity [13].

Kamias is very abundant in Oriental Mindoro. It is
considered as underutilized raw material which is only
used as souring agent in fish dishes. Therefore, this
research aimed to develop a value-added product from
kamias with good quality and at the same time, with a
very affordable price. Two methods were applied to
evaluate if there are significant differences on its
quality attributes.

OBJECTIVES OF THE STUDY

This study aimed to describe and compare the
quality attributes of fresh and sterilized kamias wine
in terms of color, appearance, aroma and taste.
Moreover, it also intended to determine the level of
acceptability of both wines.

MATERIALS AND METHODS
Materials, Tools and Equipment

The tools and equipment used in making kamias
wine were mixing bowl, measuring cup and spoon,
funnel, stainless casserole, sterilized bottle, cotton, gas
stove and cheese cloth. The raw materials such as
yeast and brown sugar were purchased from the local
market. Moreover, the kamias were gathered in some
areas in Calapan City.

Preparation of Kamias Wine

The kamias were pricked and soaked in water
overnight to reduce its acidity. After soaking for
almost 8 hours in water, the kamias juice was
sgqueezed out using cheesecloth. On the other hand, in
boiling method, the squeezed kamias juice were
boiled and cooled. The ingredients such as brown
sugar and yeast were then mixed with the juice. The
mixtures were stored in a covered jar for one month.
To remove the impurities, the mixtures were strained
after one month and stored it into sterilized bottles for

another three months. Afterwards, the straining
processes were repeated and the mixtures were stored
into wine bottles for a year.

Sensory Evaluation

The finished products were subjected to
organoleptic evaluation. A 5 point scale was used in
describing acceptability wherein five (5) is interpreted
as liked extremely and one (1) as disliked extremely.
Sensory evaluation sheets were given to thirty
respondents to evaluate the quality attributes of fresh
and sterilized kamias wine in terms of color and
appearance, aroma and taste. Respondents were
consisted of potential customers, male and female, age
35 to 60 and were considered as occasional wine
drinkers. They were required to rinse with water
before and in between drinking wines. Lastly, T-test
was used to compare acceptability differences of fresh
and sterilized kamias wine.

Statistical Analysis

To evaluate the quality attributes and the level of
acceptability of kamias wine in terms of color,
appearance, aroma, and taste, sensory evaluation using
5-point Hedonic scale was used.

The gathered data were analyzed using descriptive
statistics and T-test for independent samples at 5%
level of significance. SPSS v22.0 was used in the
statistical analysis of the data.

Table 1. Five-point Hedonic Rating Scale

Scale Range Description
5 4.5-5.00 Liked Very Much
4 3.5-4.49 Liked Moderately
3 2.5-3.49 Neither Liked nor Disliked
2 1.5-2.49 Disliked Moderately
1 1.0-1.49 Disliked Very Much

RESULTS AND DISCUSSION

Table 2. Quality Attributes of Fresh and Sterilized
Kamias wine in terms of appearance and color

Fresh Sterilized

COLOR FREQ. % FREQ. %

Clear 0 0% Z 13.33%

Dull or 14 46.66% 4 13.33%

cloudy

Bright 4 13.33% 7 23.33%

Dark 2 6.66% 5 16.66
Light pale 10 33.33% 10 33.33%
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It can be noted that with respect to appearance and
color, majority of the respondents with a percentage of
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46.66 agreed that the appearance and color of fresh
wine is dull or cloudy, this is because kamias wines do
not yet undergo a treatment of clarifying. In sterilized
wine, a light pale color was described by the
respondents with a percentage of 33.33. This is due to
light color of kamias juice and the color of sugar used
which is wash sugar.

Table 3. Quality Attributes of Fresh and Sterilized
Kamias wine in terms of Aroma

mean score of 3.73 and neither liked nor disliked in
Sterilized kamias wine with a mean score of 3.16.

Table 5. Level of Acceptability of Fresh and
Sterilized Kamias Wine

Fresh Sterilized
AROMA FREQ. % FREQ. %
Fruity 14 46.66% 2 6.66%
Powerful 3 10% 11 36.66%
Subtle 8 26.66% 10 33.33%
Putrid 5 16.66% 6 20%
Floral 0 0% 1 3.33%

FRESH STERILIZED
Quiality . L
Attributes Mean Description Mean Description
. . Neither
Appearance Neither Liked -
& Color 3.33 nor Disliked 33 L'.ke.d nor
Disliked
. Neither
Aroma 3.73 k/:lgggratel 3.16 Liked nor
y Disliked
. Neither
Taste 3.97 k/:léggratel 277  Liked nor
y Disliked

Results showed that in terms of aroma on Table 3,
the highest percentage of respondents with 46.66
revealed that fresh kamias wine has a fruity aroma.
However, in sterilized kamias wine, respondents
agreed that sterilized wine has a powerful aroma with
a percentage of 36.66.This implies that when the juice
of kamias is exposed to heat before fermentation, it
produced a powerful aroma therefore reduced its
fruity scent.

Table 4. Quality Attributes of Fresh and Sterilized
Kamias wine in terms of Taste

Fresh Sterilized
Taste Freq. % Freq. %
Sweet 21 70% 12 40%
Bitter 1 3.33% 4 13.33%
Acid 6 20% 3 10%
Salty 0 0% 3 10%
Dry 2 6.66% 8 26.66%

Results of the study revealed in Table 4 that in
terms of taste, seventy percent of the respondents
agreed that fresh kamias wine is sweet while only
forty percent of respondents described sterilized
kamias wine as sweet, too. This is parallel to what de
Guzman [3] cited that the quality and taste of wine
solely depend on how it is processed. Sweet wines are
made from riper fruits. Shorter fermentation period
results to lower alcohol content granting sweeter wine,
while longer fermentation period results to higher
alcohol content.

Data in Table 5 revealed that in terms of
appearance and color, both wines were described by
the respondents as neither liked nor disliked. In terms
of aroma, data showed that in Fresh kamias wine
respondents described it as liked moderately with a
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Overall Mean for Fresh Kamias is 3.68 which is
verbally interpreted as Liked Moderately while for
sterilized is 3.08 as Neither Liked nor Disliked.

Data proved that the taste of fresh kamias wine is
described as liked moderately with a mean of 3.97 and
neither liked nor disliked in sterilized kamias wine
with a mean of 2.77.Generally, fresh kamias wine was
more acceptable with the description of liked
moderately than the sterilized kamias with the
description of neither liked nor disliked. Results
revealed that when kamias is not subjected to heat, its
fruity aroma is preserved and does not produce a
strong flavor which was the preferred wine of the
respondents.

Table 6. T-test Analysis on the significant
differences of Fresh and Sterilized Kamias Wine

Variable Computed t- Critical t- value Result
value at 0.05
Appearance Not
& Color 0.1968 2.003 Significant
Aroma 2.7102 2.003 Significant
Taste 6. 2247 2.003 Significant

Result implies in Table 6 that in terms of
appearance and color, there were no significant
differences in fresh and sterilized kamias wine.
However, it was noted that there were significant
differences in both wines in terms of aroma and taste.
Fresh kamias wine has a fruity aroma while sterilized
kamias wine has a powerful aroma because it
undergoes a cooking process thus reduced its sweet
taste and produced a strong taste.

CONCLUSIONS AND RECOMMENDATIONS
The appearance and color of fresh kamias wine is
dull and cloudy, while light pale in sterilized kamias
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wine. In terms of aroma, fresh kamias wine is fruity
while powerful in sterilized kamias wine. In terms of
taste, both wines are sweet although fresh kamias wine
got the highest percentage. The appearance and color
of both wines were neither liked nor disliked. In terms
of aroma, fresh kamias wine was liked moderately
compared to sterilized kamias wine which was
described as neither liked nor disliked. In terms of
taste, fresh kamias wine was liked moderately while
sterilized kamias wine was described as neither liked
nor disliked. As a whole, study showed that fresh
kamias wine is more acceptable than sterilized kamias
wine. There were no significant differences on both
wines in terms of appearance and color. However,
there were significant differences on both wines in
terms of aroma and taste.

It was also found out that kamias is also feasible in
terms of marketability and productivity. We also
believed that this study will be able to contribute on the
utilization of kamias in terms of product development
particularly fruit wines. Aside from drying, there is no
known products out of kamias. Most of the fruits are
just go to waste. This study could help our local
farmers to process kamias into wine and start planting
kamias and make it as their other source of income.

Furthermore, it is recommended to test the acidity
and alcohol content of both wines and to infuse wines
with various flavors.
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