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(Lour) Raeusch) is a wild and underutilized fruit
growing in rural areas in the Philippines. This study explored the potential of
as dehydrated product. A single factor experiment arranged in completely
randomized design was undertaken to evaluate the effect of sugar level (40, 50, 60,
70 & 80%) on the physico-chemical properties of dehydrated
. The
procedure in determining the physico-chemical properties of dehydrated
fruit follows standard AOAC (1980) procedures. Results revealed that sugar level
significantly affects the TSS, pH, moisture content, and water activity of the
product.
Keywords: dehydrated fruit, Flacourtia jangomas, physico-chemical properties,
sugar level

(Lour) Raeusch) is a wild and underutilized fruit
growing in the rural areas in the Philippines and the neighboring countries. Locally,
it is known as
and
In the neighboring countries, it is called as coffee
plum, East Indian plum, Indian plum and Manila cherry (Lim 2013).
The
fruit is light green when young, and turns dark-maroon in color
when ripe. It contains an appreciable amount of total phenolic compounds of about
306.69mg GCE∙100g-1 and its fresh fruit has anthocyanin, Vitamin A, Vitamin C, and
tannin of about 670.06mg∙100g-1, 7.84±0.11mg∙100g-1, 348.93±5.55mg∙100g-1,
146.80mg VE∙100g-1, and 32.85mg∙100g-1, respectively (Cimafranca 2017). The
antioxidant activity was reported to range from 32.69 to 84.53mg per g ascorbic
acid equivalents depending on the method of extraction (Cimafranca 2017,
Rahman et al 2012, Seal 2014). The fruit contains compounds such as terpenoids,
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alkaloids, tannins, lignans and flavonolignans, glucosides, coumarins and
isocoumarins as well as xanthones, quinones, limonoids and phenazines as
reported by Parvin et al (2011). These various compounds are attributed to the
medicinal capability of the plant.
The above chemical compounds serve a range of bio-functional properties
including good antioxidant potential which correlates to the fruit's traditional use to
treat various health conditions (Rahman et al 2012) such as relief from bronchitis,
diarrhea, cough, nausea (Neeharika & Pandey 2013), a remedy to urinary problems,
and skin disease (Quattrocchi 2012), and liver-related disorders (Quattrocchi 2012).
However, despite these benefits,
fruit remains underutilized and does not
receive much attention compared to commercial fruits such as guava, papaya,
pineapple (Mohamad 2012) and mangosteen, which are processed in many
different ways and are available in various forms. Underutilization of
could
be due to lack of information about the crop, its nutritional composition, physical
qualities, bioactive properties, and the potential benefits of using this fruit. More
specifically, studies exploring the potential of the fruit for processing are limited.
Research findings consistently show the effects of processing methods on the
resulting product's quality and properties. Jabbar et al (2014), reported significant
reduction on the total phenol, flavonoids, tannins, free radical scavenging activity,
antioxidant capacity and increased cloud and color values in carrot juice, while pH
and acidity increased significantly on the product that has been subjected to
acidified blanching method. Cimafranca and Dizon (2017) also revealed that
blanching time influenced the sensory acceptability of the ready-to-drink
beverage the most. Cimafranca (2017) studied the effect of pre-treatment methods
on
fruit. Results indicated that various heat treatments such as blanching,
steaming, boiling, and microwave cooking on
caused significant
differences on the proximate composition, vitamin and mineral contents, as well as
the physico-chemical properties of the commodity. Hence, this study on the effect
of dehydration on the physico-chemical properties of the dried fruit and exploring
the potential of
fruit as a dried product has been undertaken.

The freshly harvested
fruits collected from Brgy. Gabas, Baybay City,
Leyte were washed and blanched for about one (1) minute. The blanched
were then cooled, packed in polyethylene bags, and were subjected to freezing until
its use.

Figure 1 presents the process flow in the production of dehydrated
fruit.
The first step of the process is the thawing of frozen fruits. Thawed fruits (500g)
were then cooked for about 3-5min in 500mL sugar syrup with the amount of 40, 50,
o
60, 70, and 80% (w/w) sugar levels at 75 C temperature. It was cooled, and 0.1%
sodium metabisulfite (FAO 2007) was then added. The samples were soaked for
24h in the syrup. After soaking, draining of
was carried out for 15min. The
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drained samples were then laid in aluminum screen trays and dried for 8-10h using a
cabinet dryer (60oC). It was then cooled (5-10min), wrapped in a clean cheesecloth,
and allowed to sweat at ambient temperature in a closed food packaging room for
24h.

A single factor experiment arranged in a completely randomized design (CRD)
was used in this study. The variable was sugar level in the soaking solution which
was varied in different concentrations namely 40, 50 60, 70, and 80% (w/w) as
shown in Table 1.

Treatments

Sugar Level
(% w/w)

1

40

2

50

3

60

4

70

5

80

The physico-chemical properties determined following AOAC (1980) were TSS,
pH, moisture content, and water activity.
TSS determination was carried out using a
calibrated hand refractometer. Dehydrated
samples (15g) were weighed
and homogenized in 60mL distilled water. A drop of the sample was placed on the
prism, closed, and points the refractometer towards the light source. Then, the
value corresponding to the distinct separation in the number line as viewed was
read. TSS of the sample was expressed in ̊ Brix. The formula used in computing TSS
is as follows:
Dilution = 1 + (Volume distilled water/Weight of the sample)
TSS = Dilution Factor x ̊ Brix
Samples (10g) collected from each treatment were
homogenized with 60mL distilled water. The pH of the prepared sample was
measured using a calibrated pH meter (Boeco Germany Model PT-70).
Measurements were done in three trials per replication.

130

131

The moisture content was determined
using the oven-drying method. Five (5) grams of finely chopped dehydrated
sample were weighed and contained in a moisture dish with predetermined
constant weight. The samples were subjected to oven drying at 105oC for 24h,
cooled in a desiccator, and weighed. Drying, cooling, and weighing procedure were
continued until a constant weight was obtained. The formula used in determining
the % moisture content is as follows:

-

´

The water activity of dehydrated
samples (5g) were
measured using Smart Water Activity Meter (Model HD-3A), and evaluation was
carried out in three (3) replications.

The data gathered were subjected to One-way Analysis of Variance (ANOVA)
using STATISTICA version 8. Significantly different results were further analyzed
using Duncan Multiple Range Test (DMRT) to compare treatment means. Average
response means were computed using Microsoft Excel 2013.

One of the most important quality factors for most fruits is the TSS content.
According to Malundo et al (2001), chemical measures for sugar levels are
standard index for evaluating flavor quality in fruit and vegetables. It does not only
represent the sugar content but also the carbohydrates, organic acids, proteins, fats
and minerals present, and generally assesses the sweetness of the product. In this
study, the TSS values are generally high (Table 2), ranging from 40 to 80%, which
most are in agreement with the reports of Bruso (2017) stating that most of the
sugar content in dried fruits are incorporated with more than 50% sugar. Table 2
also shows that TSS contents of dehydrated
are directly proportional to the
sugar level of the soaking solution, where a significant increase in the TSS was
observed as sugar level increases (Table 2). Similar findings were obtained on the
study on gingerade by Ocañada (2006).
The
fruit soaked at lowest sugar concentration (40%) revealed to have
the lowest TSS value (61.15˚Brix), while sample soaked at 80% sugar level has the
highest TSS value (65.89˚Brix) (Table 2). Comparison between treatments further
revealed that T2 and T3 were not significantly different from each other; also true to
T4 and T5, but the latter treatments were significantly different from the two former
treatments mentioned.
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Treatments

TSS (˚BRIX)*
c

pH*
b

MC (%)*
a

Aw*

1

61.15

3.28

34.76

0.933a

2

62.19b

3.21b

32.87c

0.908b

3

61.72bc

3.20b

31.52cd

0.893c

4

65.72a

3.29b

30.74d

0.884d

5

65.89a

3.42a

27.03b

0.868e

n=6; Means with a common letter within a column are not significantly different at 5% level of significance based on DMRT.
(T1=40% sugar level; T2=50% sugar level; T3=60% sugar level; T4=70% sugar level; T5=80% sugar level).

The intensity of acid in foods is expressed by its pH value. Dehydrated
appeared to be acidic. The acidity of the dehydrated
was influenced by the
natural acidity of the fruit. According to Cimafranca (2017), the pH of raw
fruit is 3.20, which is categorically at the acidic range of pH values. In dehydrated
, the pH values range from 3.20 to 3.42, which is in agreement with the pH
values reported by Cimafranca (2017), but are comparably lower than 3.64±0.01 pH
obtained on similar fruit from Bangladesh (Ara et al 2014). The highest pH value
was with samples soaked in a solution with the highest sugar concentration.
Furthermore, the sample was statistically and significantly different from the rest of
the treatment samples. Table 2 also shows that T3 had the lowest pH, but were not
significantly different from T1, T2, and T4. The sample with the highest level of sugar
tended to be less acidic than samples with lower sugar levels, which had similar
findings generated by Ocañada (2006) on the study on gingerade.

Raw
fruit contains 72.13% moisture (Cimafranca 2017). After the
drying process, the moisture content of the fruit dropped to about 27.03 to 34.76%
(Table 2). The ANOVA revealed that increased sugar level significantly decreased
the moisture content of the product. This finding is in agreement with the findings
reported by Kabuo (2014). Comparison between treatment means further revealed
that T2 was not significantly different from T3, but is significantly different from T1, T4,
and T5 (Table 2). Generally, dried fruits are processed containing high levels of
sugar. The reduction of moisture content may have been due to increased solids in
the product and a reduced amount of free water as sugar content increases. Many
other studies reported the significance of low moisture in the dried product,
specifically on the objective of improving the keeping qualities of dried foods.
Higher moisture content in food generally means there is a higher possibility of
microbial proliferation and spoilage. Relating to the results of this experiment, it
means that among the treatment samples studied, T5 having the lowest moisture
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content may potentially be having a good preservation effect in comparison with
the rest of the treatments.

Water activity is the most important parameter of water in terms of food safety.
It is one of the most critical factors in determining the quality and safety of foods.
Table 2 shows the mean Aw of every treatment. It shows that the Aw readings range
from 0.868 to 0.933. It further reveals that Aw of dehydrated
reduces as
sugar level increases and that the five treatment samples were highly significantly
different from each other. T5 had the lowest water activity. This is influenced by the
high level of solute (sugar) added, which has a water binding effect resulting in
decreased Aw. A lower Aw is most desirable in the stability of foods, specifically
Aw<0.86 since pathogenic microorganisms mostly are unable to grow at these
levels. Among the treatment samples, dehydrated
soaked at 80% sugar
level met this quality standard (FAO 2003), therefore could have extended shelf-life
over the rest of the treatment samples.

fruit can be processed into a dehydrated product, a product of high
value. In processing, sugar concentration in the soaking solution significantly
affected the physico-chemical characteristics of the product. Specifically,
increasing sugar level significantly decreased the moisture content and water
activity of the product, while significantly increasing its TSS value.
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