4

World Journal of Engineering and Technology, 2022, 10, 458-471

"“ Scientific https://www.scirp.org/journal/wijet
0 “ Research :
94% Publishing ISSN Online: 2331-4249

@,

ISSN Print: 2331-4222

Consumer Acceptance and Physicochemical
Properties of Developed Carambola (Averrhoa
carambola) Candy

Most. Jesmin Akhter?*, Md. Mojaffor Hosain!, Md. Abdul Halim2, Mehar Prabin?, Shanaz Parvin?,
Ayesha Siddika?, Fatehatun Noorz?, Md. Al-Amin!

'Department of Food Processing and Preservation, Faculty of Engineering, Hajee Mohammad Danesh Science and Technology
University, Dinajpur, Bangladesh
*Department of Food Science and Nutrition, Faculty of Engineering, Hajee Mohammad Danesh Science and Technology

University, Dinajpur, Bangladesh

Email: *jesminfpp@gmail.com

How to cite this paper: Akhter, M.J., Ho-
sain, M.M., Halim, M.A., Prabin, M., Par-
vin, S., Siddika, A., Noor, F. and Al-Amin, M.
(2022) Consumer Acceptance and Physico-
chemical Properties of Developed Caram-
bola (Averrhoa carambola) Candy. World
Journal of Engineering and Technology, 10,
458-471.
https://doi.org/10.4236/wjet.2022.102027

Received: April 14, 2022
Accepted: May 28, 2022
Published: May 31, 2022

Copyright © 2022 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(ONom

Abstract

The acceptability and physicochemical qualities of carambola candy were eva-
luated in order to increase fruit consumption. The goal of this investigation
was to see whether there were any techniques to preserve carambola in the
form of candy. Sugar in various forms (white sugar, corn syrup, icing sugar,
and molasses) was employed in candy making process in this study. Moisture,
protein, fat, ash, vitamin C, total sugar content, organoleptic quality and mi-
crobial status of the prepared candy were analyzed. Protein, fat, vit-C, and
total sugar content of carrambola candy were found to be higher with white
sugar solution but moisture and ash content was found to be higher with
molasses. On the microbiological analysis, total fungal growth was tested vi-
sually at 0 to 90 days and compared with refrigeration and room temperature.
Fungal growth was found at 90 days at room temperature for all types of ca-
rambola candy. Sensory attributes revealed that sample 2 (corn syrup-based
candy) was most delicious and appreciated among other samples. The best
characteristic of carambola candy was found with white sugar solution, with
sufficient nutrient and lowest fungal growth than candy prepared with corn
syrup, icing sugar solution and molasses.

Keywords

Carambola Candy, Proximate Composition, Organoleptic Properties,
Shelf-Life Stability
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1. Introduction

Candy is a confection made with sugar, honey, natural sweeteners, and artificial
sweeteners, flavors as well as fruits and cereals. In terms of physical, textural,
and sensory qualities, these ingredients can give consumers a variety of impres-
sions. Depending on the ingredients and the manufacturing process, there are
different types of candy [1]. Candy is developed by immersing in sugar solution,
removing the extra sugar syrup, and drying the product to a shelf-stable phase [2].
It is a popular food item among people of all ages, particularly youngsters, because
of its strong organoleptic indicators and inexpensive price.

In candy preparation, sucrose, glucose syrup, gelling agents (gelatin, starch,
and pectin), water, and minor components such as food acids, flavorings, and
colorings are the most commonly utilized compounds. Candy can be formulated
using different kinds of sweeteners either reduce calories type or nutritive type
to develop suitable sugar products. Among sweeteners, white sugar, corn syrup,
icing sugar and molasses can be considered interesting because of their sufficient
sweetening power, reasonably inexpensive, thermostable, and contain various
levels of calories [3].

White sugar is used to sweeten traditional sweets, baked goods, beverages,
confectionery, jams, jellies, and preserves in industry and at home. It has a clean
sweet taste and hydrolyzes quickly. It’s used as a bulking agent, texture and
mouth feel modifier, flavor enhancer, gelling and discoloration agent and to
keep food products from spoiling [4]. Many studies have shown that incorpo-
rating molasses into the formulations of various products can improve nutri-
tional quality by increasing antioxidant potential and improving mineral pattern
[3]. Corn syrup is fascinating for a number of reasons. It is sweeter and less ex-
pensive than other added sweeteners with the same caloric value [5]. Further-
more, icing sugar dissolves quickly in comparison to other sugars, making it
ideal for food applications that do not require cooking. In addition, icing sugar
contains about 3% corn starch, which results in increased thickness in products
when compared to the effects of all other sugars [6].

Banana, guava, mango, jackfruit, papaya, and carambola for example are pop-
ular fruits that can be employed as functional ingredients in candy production.
Fruit pulp candies are particularly nutritious since they contain most of the in-
gredients of the fruit from which they are made, and they are also a fantastic way
to take advantage of fruits that are highly perishable and cannot be preserved for
along time [7] [8].

Carambola (Averrhoa carambola L.), commonly known as star fruit, belongs
to the family Oxalidaceae and cultivate throughout tropical and warm subtropi-
cal areas. The fruit has also high commercial value [9]. Carambola cannot be
consumed directly because of its sour taste besides high water content can cause
easily rotten if stored for a long time. Thus to increase the shelf life and high
selling power, carambola can be used in processed food. It has a meaty, crunchy,

juicy texture as well as a sour, acidic, and sweet flavor. Carambola has a star-shaped,
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golden-yellow look and is commonly used in fruit salads and fruit platters, as a
garnish in cocktails and beverages, or squeezed into juice and offered as a func-
tional beverage. Due to its high moisture content and perishability, it is often
used in jellies, ice creams, preserves, and sweets, particularly in tropical regions
[10] [11] [12] [13].

Carambola is mostly utilized for decorating food and has beneficial therapeu-
tic effects. Fruits must be stored fresh and available throughout the year to meet
human dietary needs. It is high in natural phytochemicals such as flavonoids,
terpenes, saponins, alkaloids, proanthocyanidins, vitamin C, tartaric acid, oxalic
acid, ketoglutaric acid, citric acid, vitamin B1 and B2, carotene, pectin, cellulose,
gallic acid, epicatechin, fatty acids, volatile flavors, fibers, hemicellulose, poly-
saccharides [14]-[19].

Processed carambola products are not available in our market, and very little
work has been done on carambola processing in our country. The storage system
of fresh carambola is inadequate in Bangladesh and many fruits are lost every
year. Carambola candy is an alternative method of preserving carambola that is
more appealing to consumers because it has a variety of nutrients. With all of
these therapeutic properties and efficient ingredients in value-added products,
carambola candy in convenience food has a long way to go in terms of utilizing
the carambola fruit for marketability and creating jobs for rural women for eco-
nomic development. So, the purpose of this research work was to develop ca-
rambola candy using several types of sugars (White sugar, Corn syrup, Icing
sugar, Molasses), and analyze its physicochemical, organoleptic as well as micro-

biological properties.

2. Materials and Methods
2.1. Sample Collection

Fully matured and large size carambola fruits were procured from local market
of Dinajpur district in Bangladesh. Special care was taken during the transporta-
tion system to prevent any kinds of damage. Other ingredients (White sugar,
Corn syrup, Icing sugar, Molasses) was also collected from the local market of

Dinajpur. All the chemicals and materials used were analytical grade.

2.2. Manufacturing Process of Carambola Candy

Four types of carambola candy were prepared using the method described by
Durrani [2] with slight modification. Fresh, mature and golden yellow carambo-
las were selected and prior to processing, dirt, dust, and other contaminants
were removed from the carambola fruits. After washing, removing seeds and
inedible portion, carambolas were pricked with stainless steel fork and cut into
pieces of 1.2 - 1.5 cm. These pieces were blanched in boiling water for 3 mins at
65°C and were placed on a dry cloth and excess water was allowed to drain off
and dried in a cabinet dryer at 60°C for 4 hours. Thereafter, sugar syrups were

prepared separately by adding white sugar, corn syrup, icing sugar, molasses
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with water. The pricked and blanched carambola pieces were immersed in the
syrup overnight into a deep vessel with 4 combinations: S1 (80 g white sugar +
50 g carambola), S2 (80 g corn syrup + 50 g carambola), S3 (80 icing sugar g + 50
g carambola) and S4 (80 g molasses + 50 g carambola) at room temperature
(25°C - 30°C). Next day, the carambolas were taken out from the syrup and sy-
rup was boiled. The syrup was cooled and added again with carambola. The
product was kept again for 24 h. On the third day, the process was repeated with
addition of carambola in hot syrup and product was kept again for 24 h. Next
day, the carambola and syrup were cooked together till the candies were of 70°
Brix and then removed from the syrup concentration and dried in an oven dryer
at 65°C for 4 hours. The prepared candies were packed in plastic jar and LDPE
pouches of 500 - 600 pum film thickness and stored for further analysis. The flow

diagram for candy preparation was presented in Figure 1.

2.3. Determination of Moisture Content

The moisture content of carambola candy was determined using a standard me-
thod developed by the Association of Official Analytical Chemists [20]. Sample
(5 gm) was taken in a clean, dry and pre-weighed petridish and weighed using
an analytical balance. Then the petridish with sample was transferred to oven
and dried at 105°C for 24 hours. After that it was cooled at desiccator and

weighed. Moisture content was calculated by following formula:

— W2

Moisture Content = WlT (1)

where,
W, = Weight of sample with petridish;
W, = Weight of dried sample with petridish;
W= Weight of sample.

R

R ) Blanching 65°C
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Figure 1. Flow diagram of carambola candy preparation.
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Burette reading x normality of H,SO, x mili equivalent weight of nitrogen

2.4. Determination of Ash Content

Total ash content of carambola samples was measured by AOAC [20] method.
Sample (5 gm) was weighed and taken in a clean, dry and pre-weighed crucible.
Then the crucible was kept into muffle furnace at 550°C for 6 hours. Muffle fur-
nace was turned off and waited to open until the temperature has dropped to at
least 250°C, preferably lower. Door was opened carefully and cooled ignited
powder at desiccator and weighed. The ash content was calculated using the fol-

lowing formula:

Ash content (%) = le:/WZ x100 )

Here,

W, = weight of ash with crucible;
W, = weight of empty crucible;
W = weight of sample.

2.5. Determination of Fat Content

Fat content was determined by extracting 3 g of sample with hexane using Soxh-
let apparatus for 6 hours at 80°C. When hexane was reached a small volume; it
was poured into a dry (previously weighed) petridish. All of the hexane was
evaporated in a drier at 100°C for 1 hour, cooled and weighed [20]. Difference in
the weights was the hexane soluble material present in the sample. The percent
of crude fat was expressed as follows:

_ Weight of residue <100

% Fat = -
Weight of sample

(3)

2.6. Determination of Protein Content

According to the AOAC [20] methods, protein content was determined using
the Kjeldahl method. In a digestion tube, 1 g of sample was mixed with 0.2 g
CuSO,, 1 g K,SO,, and 20 ml of water. Samples were added to a tube with con-
centrated H,SO,. The sample was let digested on digestion block until white
fumes can be seen and continued heated for about 60 - 90 minutes until cleared
with no charred material remaining. Tube was placed in the distillation appara-
tus and 50 ml NaOH 32% was added. The ammonia in the sample was steam
distilled for 5 minutes into a receiving flash containing 4% boric acid. The sam-
ple was titrated with H,SO, 0.1 N solution. The total nitrogen value was then

calculated by using the following formula:

- x100 (4)
Weight of sample(g)
% Nitrogen = (burette reading x normality of H,SO, x mili equivalent weight
of nitrogen x 100)/Weight of sample (g).
Here, Normality of H,SO, = 0.1 N; mili equivalent weight of N, = 1.4.

The amount of crude protein was then calculated by multiplying the percent
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(%) of total nitrogen with the protein conversion factor 6.25, which is generally
used in calculating the protein content.
% Protein = % Nitrogen X 6.25.

2.7.Determination of Ascorbic Acid Content

With minor modifications, the ascorbic acid content was measured using Ade-
bayo’s [21] approach. Each sample (2 gm) was combined with 5 mL of a 20%
metaphosphoric acid solution and filtered through Whatman No. 1 filter paper.
1 mL filtrate was combined with 10 mL deionized water in a small beaker. After
that 2 mL was transferred to a beaker, agitated with 2 drops of phenolphthalein
solution, and titrated against 2, 6-dichlorophenol indophenol until the pink hue
formed. The following equation was used to determine the amount of ascorbic

acid:

Ascorbic acid[ mg )_ Titre x Dye factor x Volume made up x100

100¢g ~ Volume of filtrate taken x weight of sample

Here, Dye factor = 0.5/Titre, where 0.5 implies that 5 mL of the standard as-

corbic acid solution contains 0.5 mg ascorbic acid.

2.8. Determination of Total Sugar

To estimate sugar, the volumetric method of Lane and Eynon [22] was em-
ployed, and samples for diverse products were made using Ranganna’s approach
[23]. The cleared filtrate was placed into a conical flask with a capacity of 250
mL. It was then diluted with 50 ml water and 5 g citric acid. The mixture was
gently simmered for 10 minutes after cooling. The liquid was neutralized with 1
N NaOH and the volume was raised to 250 ml using phenolphthalein indicator.

Total sugars were then determined by the following equation

Total sugar(%) 3 Factor x dilution x100 ©6)
Titre Volume x Wt. of sample

2.9. Storage Studies

The candies were packaged in plastic jar. Candies were kept at room tempera-
ture (27°C = 3°C) and refrigerated temperature (5°C - 7°C). Visual fungal
growth and color were also monitored periodically at an interval of 30 days. Or-
ganoleptic rejection and visible microbial growth were observed to determine

spoilage.

2.10. Sensory Evaluation

Sensory evaluation of prepared fresh candies was done by taste testing panel.
The panel consisted of 20 panelists each evaluated the sensory characteristics of
all types of candies for various sensory attributes. Before the evaluation, all of the
panelists were briefed. Sensory attributes such as color, taste, texture, and overall

acceptability were evaluated using nine-point hedonic scales for all samples. The
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hedonic scale was in the following order: 9 = Extremely like, 8 = Very much like,
7 = Moderately like, 6 = Slightly like, 5 = Neither like nor dislike, 4 = Dislike
slightly, 3 = Dislike moderately, 2 = Dislike very much, and 1 = Dislike extreme-
ly. To avoid bias, the samples were coded with letters and served at random to

the panelists.

2.11. Statistical Analysis

The data from the experiments were statistically analyzed for analysis of variance
(ANOVA). Duncan’s Multiple Range Test (DMRT) was used to determine sig-
nificant differences among the various samples in triplicate and expressed as
mean value + standard deviation. Data were analyzed at the 0.05 level using IBM
SPSS Statistics, version 20 software. Least significant difference (LSD) test at 5%
level of probability and Duncan’s Multiple Range Test (DMRT) were used to
compare the significance of difference among the means.

3. Results and Discussion

3.1. Chemical Composition of Fresh Carambola

The data for chemical composition of fresh carambola as raw material was ana-
lyzed and presented in Table 1. The moisture, Ash and protein content of fresh
carambola samples were measured by AOAC [20] method. The fat content of
carambola was measured using Soxhlet apparatus and the ascorbic acid content
was measured using Adebayo’s approach. The volumetric method of Lane and
Eynon was employed for total sugar estimation. The pH, moisture, protein, fat,
ash, vitamin C, carbohydrate and total sugar of carambola was found to be
3.44%, 91.4%, 1.01%, 0.3%, 0.32%, 34.4 mg/100g, 6.73% and 3.98 mg/100g, re-
spectively. According to Basena [24], carambola has moisture content of 90%
and pH of 3.71% which is very close agreement to this study. Narain [25] and
Patil [26] both reported similar findings. On another work, Muthu [17] recorded
the content of vitamin C (25.8 mg/100g fruit) which is lower than this analysis.
These dissimilarities in results could be due to the variety and climatic condi-
tions of the environment. Furthermore, Basena [24] found that carambola had
the ash content and total sugar content of 2.88% and 6.39%, which was slightly
higher than the result obtained in this study and which could be varied in star

fruit according to stages of maturity.

Table 1. Chemical composition of fresh carambola.

Parameters Composition (%) Parameters Composition (%)
pH 3.44 +£0.22 Fat 0.3 +£0.10
Moisture 91.4 £ 0.01 Ash 0.32 £0.30
Protein 1.01 +0.03 Carbohydrate 6.73 £0.28
Vitamin C 0.0344 + 1.11 Total sugar 3.98 +1.24

Values represent means (+ standard deviation).
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3.2. Chemical Composition of Carambola Candy

Table 2 represents the data on chemical composition of carambola candy. Mois-
ture is an important parameter of food which indicates the nutritional and mi-
crobiological quality of foods. According to the findings, there were significant
differences in the moisture content (P < 0.05) of the carambola candy. The highest
and lowest values were observed in samples S4 and S2 (19.3 and 15.5), respec-
tively. However, these results were higher than that as reported by Alam [27]
and Urooj [28], who studied the moisture content of ginger candy and passion
fruit sugar candy was 7.04% to 7.47% and 12.68%, respectively. Similar results
were also obtained by Aggarwal and Michael [29] for Kinnow candy (MC rang-
ing from 17.1% to 17.9%). As a result of these observations, this outcome was
consistent with the others due to a number of factors which includes different
type sugar, fruits, drying time, and temperature.

The protein content of the carambola candy was found to be ranged 0.30% to
0.37%. In case of indigenous carambola candy, it is studied that candy with 80%
sugar solution was found of having the highest average score of protein content,
which was of 0.37%, whereas the lowest score of 0.30% was found in candy with
80% molasses. These results are less similar to the outcomes reported for passion
fruit sugar candy (2.2%) and wood apple sugar candy (1.3%) by Urooj [28].

The fat content of carambola candies made with different sugars is shown in
Table 2. The data revealed that differences in fat content in various carambola
candies were statistically significant (P < 0.05) when compared to sugar varia-
tion. The fat content of carambola candy ranged from 0.45% to 0.57%. The
highest fat content was found in carambola candy which is made from 80% sug-
ar solution. It was also observed that reduction in fat content was shown in ca-
rambola candy which was prepared with 80% molasses. However, these results
were higher than that studied by Joshi [30] who reported the fat content of guava
candy was 0.15% to 0.24%. According to Urooj [28], wood apple candies have a
higher fat content than carambola candy. The variation of fat content might be
due to the different types of sugar used.

Ash is the inorganic residue after removing water and organic matter from

food by heating in the presence of an oxidizing agent, and it serves as a measure

Table 2. The chemical composition of carambola candy.

Sample Moisture
S1 18.80 + 0.06"
S2 15.50 +0.12¢
S3 18.00 + 0.06°
S4 19.30 + 0.06°

Protein Fat Ash Vitamin C Total Sugar
0.37 £ 0.01° 0.57 + 0.01° 0.19 +0.01° 33.33 £ 0.43° 62.65 + 0.12°
0.36 + 0.01° 0.48 +0.01* 0.15 £ 0.01° 30.25 +0.14° 53.96 + 0.03¢
0.35 + 0.01° 0.51 +0.01° 0.17 + 0.01* 27.67 £ 0.19¢ 61.17 £0.12°
0.30 + 0.01° 0.45 + 0.02¢ 0.23 +0.01° 20.07 +0.02¢ 59.72 + 0.05°

Here superscript a, b, ¢, d indicates the level of significant difference among samples. Sample means having the same letter mean-

ing that does not differ at 5% level of significance. S1, S2, S3 and S4 indicate white sugar, corn syrup, Icing sugar and mo-

lasses-based carambola candy respectively.
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of the total amount of minerals present in the food (Table 2). It is very impor-
tant in many biochemical reactions which aid the physiological functioning of
major metabolic processes in the body. The ash content of the carambola candy
in sample S4 (80% molasses) had the highest (0.23%) value whereas sample S2
(80% corn syrup) had the lowest value (0.15%) which was found relatively safe as
the maximum permitted value of ash is 1.0% [27]. The ash level of carambola
candy is practically identical to those of Aggarwal and Michael (29), who re-
ported the value of kinnow candy ranging from 0.50% to 0.53%. Further, the ash
content of carambola candy obtained in this study was higher than that reported
by Hasanuzzaman [31] for tomato candy.

The following Table 2 shows the results of the vitamin C levels in the candy.
Sample S4 (80% molasses) had the highest vitamin C levels (33.33 mg/100g),
while sample S1 (80% white sugar) had the lowest (20.07 mg/100g) value. Ac-
cording to Hariadi [32], the vitamin C concentration of fresh star fruit is higher
than prepared candy. The loss in vitamin C content was found to be due to the
effect of light and prevailing high temperature conditions. This discrepancy be-
tween current and previous research findings could be attributed to a number of
factors which includes manufacturing process, slicing, heating, drying time and
temperature. The decrease in vitamin C could be attributed to oxidation by
trapped oxygen in the high density polythene pouch, which results in dehy-
dro-ascorbic acid information. In aonla products, Kumar and Sing [33] and
Tripathi [34] discovered similar results. Shortening the cooking time and adding
citric acid can help to avoid vitamin C loss.

It was observed that the total sugar in candies prepared with 80% corn syrup
was low as compared to other prepared samples. The sugar content of fresh ca-
rambola was 3.98 percent, while the total sugar content of carambola candy
ranged from 59.72 to 62.65 percent. Total sugars were recorded the highest in
candies prepared with 80% white sugar followed by 100% sucrose, then in the
samples prepared with other sweetening agents like corn syrup, icing sugar and
molasses . There was a significant (P < 0.05) difference shown in total sugars for
all the candies prepared. These values were higher than Divya [35] who studied
the sapota candy and reported total sugar content was 22.7%. The increased le-
vels of total sugars were probably due to conversion of starch into simple sugars
[35]. Moisture loss and inversion of sucrose were considered by the above au-

thors as major reasons for this increase in total sugars [29].

3.3. Sensory Evaluation of Carambola Candy

Sensory evaluation is an important and best parameter for examining newly de-
veloped products which provide quality measure and production control. The
carambola candies were prepared and analyzed organoleptically on initial day.
The samples were graded by numerical scoring, on a nine point hedonic scale.
The effect of substitution of various sweetening agents on the sensory attributes
of the candies is shown in Table 3. Based on Table 3, the carambola candy has
differed significantly from each other. The hedonic scores of S1, S2, S3, and S4
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were statistically similar for texture; nevertheless, different in color, taste and
overall acceptability. The candies prepared with 80% corn syrup ranked superior
to allowing to the better retention of texture, taste and overall acceptability. The
least acceptable was the sample with 80% molasses. Therefore, the results out-
lined that S1, S2 and S3 were significantly more acceptable than S4; and all the

panelists preferred S2 the most.

3.4. Storage Condition of Carambola Candy

The visual fungal growth and color of the samples are also shown in Table 4.

Table 3. Mean scores of sensory evaluation of carambola candy.

Sensory attributes

Sample
Color Texture Taste Overall acceptability
S1 7.4 +0.23° 6.8 +0.34° 6.4%0.11° 6.6 +0.22°
S2 6.6 = 0.46" 6.9 £0.27° 7.4 % 0.37° 7.4 + 0.40°
S3 6.1 £0.34° 7.0 £0.19° 6.3 +0.22° 6.2 +0.32°
S4 5.9 £0.21¢ 6.7 +0.61° 5.7 £0.13° 5.6 +0.27°
LSD (<0.05) 0.455 0.528 0.409 0.408

Here superscript a, b, ¢ indicates the rank on level of significant difference among samples. Sample means having the same letter
meaning that does not differ at 5% level of significance. S1, S2, S3 and S4 indicate white sugar, corn syrup, Icing sugar and mo-
lasses-based carambola candy, respectively.

Table 4. Visual observation during storage of carambola candy.

Storage condition Days Visual result S1 S2 S3 S4
Color Yellow Yellow Brown Deep Brown
° Fungal Growth Not visible Not visible Not visible Not visible
Color Yellow Yellow Brown Deep Brown
Room temperature % Fungal Growth Not visible Not visible Not visible Not visible
(27°C+3°C) Color Yellow Yellow Brown Deep Brown
°0 Fungal Growth Not visible Not visible Not visible Not visible
Color Smoky smoky Dark Dark
” Fungal Growth Visible visible Visible Visible
Color Yellow Yellow Brown Deep Brown
‘ Fungal Growth Not visible Not visible Not visible Not visible
Color Yellow Yellow Brown Deep Brown
Refrigerated temperature % Fungal Growth Not visible Not visible Not visible Not visible
(5°C-7°C) Color Yellow Yellow Brown Deep Brown
0 Fungal Growth Not visible Not visible Not visible Not visible
Color Yellow Yellow Brown Deep Brown
” Fungal Growth Not visible Not visible Not visible Not visible
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The carambola candies were stored for 0 day, 30 days, 60 days and 90 days at
room temperature (27°C * 3°C) as well as refrigeration temperature (5°C - 7°C).
The total fungal counts of the sample are also shown in Table 4. It was found
that the fungal count for all candy samples was nil during 2 months of storage at
room temperature and 3 months of refrigeration temperature. After 2 months at
room temperature, it was also observed that the color of candy turned to smoky
and dark. The alterations may have occurred as a result of fermentation in the
presence of fungus. Mold and yeast are the principal spoiling organisms for
fruits, according to Fraziar and Westheff [36]. In the event of refrigerated sto-
rage, no significant changes in color and fungal growth were observed up to 90

days in the complete storage time reported in Table 4.

4. Conclusion

The different sugar solutions affect the moisture, ash, protein, fat, vitamin C, to-
tal sugar content, color, flavor, texture, and taste of carambola candy. The goal
of the study was to determine the best sugar form for carambola candy produc-
tion. In this study, four different types of sugar were used to make carambola
candy samples, including white sugar, corn syrup, icing sugar, and molasses.
White sugar solution produced the best carambola candy. We know that the
higher the water content of food, the more probable it is to be damaged. Ca-
rambola candy is a wonderful source of vitamin C and other nutrients that can
be provided as a dessert or dried fruit to individuals of all ages. After processing,
the prepared candy still had enough vitamin C and other nutrients. Sample S1
had a sufficient amount of nutritional value when compared to other samples.
The candy made with corn syrup (S2) appeals to potential customers more in
terms of texture, flavor, and taste. On the other hand, the storage stability of ca-
rambola candy was tested for 0 to 90 days at both room and refrigeration tem-
peratures. It was obtained that, all samples of carambola candy were best at re-
frigeration temperature with no fungal counts. This research will help the food
producer or confectionary manufacturer in selecting the appropriate sugar solu-
tion for making candy and consumers can reduce the spoilage of carambola to

preserve them by making nutritious candy.
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