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ABSTRACT: The objective of this study is to evaluate the composition, nutritional aspects and sensory analysis of the dovyalis jam. Dovyalis
fruits were harvested from 4-year-old plants in the orchard of the Unioeste Experimental Farm. They were collected in the morning in
polyethylene boxes, when they were ripe and with a purple coloration from the epicarp, being immediately transported to the Laboratory to
prepare the jams. After fruits arrival, they were selected by size, color and weight and then sanitized in running water and the cups of the fruits
were removed. The sensory evaluations of the jam samples were performed in a randomized fashion, with 30 volunteer tasters. The tasters
were previously advised to evaluate the acceptance of the jams and their purchase intentions. Fruits in natura and dovyalis jam are sources of
vitamin C. Dovyalis fruits can be used in the processing, due to its acidity. The jam prepared with dovyalis fruits without epicarp and endocarp,
and less sugar, was more appreciated by the tasters.

Key words: Dovyalis hebecarpa, small fruits, processing, nutritional quality.

Caracterizacio de um fruto nutracéutico, seu aspecto nutricional e
analise sensorial de geleia

RESUMO: Objetivou-se com o presente trabalho avaliar a composigdo, aspectos nutricionais e andlise sensorial da geleia de dovyalis. Frutos
de dovyalis foram colhidos de plantas de quatro anos, no pomar da Fazenda Experimental da Unioeste. Estes, foram coletados de manhd, em
caixas de polietileno, quando encontravam-se maduros e com coloragdo arroxeada do epicarpo, sendo imediatamente apos, transportados
ao laboratorio, para o preparo das geleias. Apés a chegada dos frutos, estes foram selecionados por tamanho, coloragdo e peso e, em
seguida, higienizados em dagua corrente e retirados os calices dos frutos. As avaliagées sensoriais das amostras de geleia foram realizadas de
forma casualizada, com 30 provadores voluntarios. Os provadores foram previamente orientados a avaliarem a aceita¢do das geleias e suas
intengdes de compra. Frutos in natura e geleia de dovyalis sdo fontes de vitamina C. Frutos de dovyalis podem ser usados no processamento,
devido sua acidez. A geleia preparada com frutos de dovyalis sem epicarpo e endocarpo, e menor quantidade de agucar, foi mais apreciada
pelos provadores.

Palavras-chave: Dovyalis hebecarpa, pequenos frutos, processamento, qualidade nutricional.

INTRODUCTION C or L-ascorbic acid, which is a widely distributed

water-soluble and thermolabile vitamin (JACQUES

Dovyalis is an exotic fruit species
belonging to the Salicaceae family. Originally from
South India or the Ceylon Island, it has spread all over
the world, adapting to the different growing regions,
including Brazil (RINALDI et al. 2017; BORGES et
al. 2010).

Its fruits are spherical in shape,
approximately 2-3 cm in diameter, juicy pulp,
acids and highly perishable, being used mainly in
processing, with characteristics favorable to the
manufacture of juice, liqueur and jam (ALMEIDA
et al. 2011). Fruits, in addition to having phenolic
compounds and carotenoids, may also contain vitamin

& ZAMBIAZI, 2011).

The jam is an important alternative for the
processing, use and consumption of fruit. According
to CNNPA Resolution No. 12.486, of 1978 (CNNPA,
1978), it is established that fruit jam is the product
obtained by cooking fruits, whole or in pieces, pulp
or fruit juice, with sugar and water, and concentrated
until gelatinous consistency is achieved. Glucose or
invert sugar may be added to brighten the product,
the addition of acidulants and pectin being tolerated
to compensate for any deficiency in the natural pectin
or fruit acidity content. Ripe fruits usually have less
pectin than unripe ones (CURI et al. 2017).
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Jam is commonly used to accompany
bread, cake, biscuits and confectionery. The use
of food technology for the manufacture of new
products, such as jam, can be a viable alternative
for the processing, utilization and consumption of
exotic fruits, providing a greater supply and increase
of the shelf life, as well as contribute with the value
aggregation to the fruit and income generation
(OANCEA & CALIN, 2016).

Food, in addition to its nutritional value,
should also produce satisfaction and be pleasing to the
consumer’s taste as a result of the balance of different
parameters of sensory quality (MACIEL et al. 2009).
According to Souza et al. (2014) when developing a
new product, it is imperative to improve parameters
such as shape, color, appearance, odor, taste,
texture, consistency and interaction of the different
components, with the ultimate goal of achieving an
integral balance and; consequently, good quality and
acceptability of the product.

Sensory analysis of the jam can be
performed in order to verify the acceptance of this
product by consumers. This analysis is done using the
human senses and cutaneous sensitivity (TEIXEIRA,
2009; PEREIRA et al. 2011). Sensations that result
from the interaction of human sensory organs
with foods are used to evaluate their quality and
acceptability by the consumer, as well as being very
useful for the development of new products.

The literature reports little information on
formulation, preparation and sensory characteristics
of jam from small fruits, mainly dovyalis (CAETANO
et al. 2012). In view of the above, the objective of
this study is to evaluate the composition, nutritional
aspects and sensory analysis of the dovyalis jam.

MATERIALS AND METHODS

Dovyalis fruits (D. hebecarpa) were
harvested from 4-year-old plants in the orchard
of the Experimental Farm. The harvested took
between 8:00 and 9:00 am and the fruits were
arranged in polyethylene boxes, when they were
ripe and with a purple coloration from the epicarp,
being immediately transported to the Post-Harvest
Technology Laboratory to prepare jams.

After the arrival of the fruits at the
Laboratory, they were selected by size, color and
weight, sanitized in running water and cups of the
fruits were removed. Afterwards, the physical-
chemical characterization of the fruits and the
preparation of the jams were carried out (jam A = 1
kg of sugar + 1 L of water + fruits with epicarp +

mesocarp + endocarp and jam B = 800 g of fruit + 500
mL of water + fruits without endocarp.

For chemical characterization of the fruits,
the titratable acidity, pH, soluble solids and vitamin
C were analyzed (IAL, 2008). For jams, there were
analyzed like the physicochemical characterization
the titratable acidity, pH, soluble solids, humidity,
reducing sugars and coloration (MAIA et al. 2014).

Color of the jams was determined by a
colorimeter of the brand Konica Minolta (Sensy
CR 400 model, Osaka, Japdo). Ten g of each jam
analyzed were placed in a petri dish, and the color
was measured in white light at room temperature
(RODRIGUES et al. 2020). It was expressed by the
rectangular coordinate system L (luminance values
expressed in percentages, with 0% = black and 100%
=white), a* [represents the colors red (+) or green ()]
and b" [represents the colors yellow (+) or blue (-)],
according to Comission Internatinale de E’clairage
(CAETANO et al. 2011).

The titratable acidity was obtained
by titrating 5 mL of dovyalis juice homogenized
and diluted to 10 mL of distilled water with a
standard solution of 1 N sodium hydroxide, with
phenolphthalein as the indicator. Results were
expressed as grams of citric acid per 100 g of pulp (g
of citric acid 100 g*), according to the methodology
described by Instituto Adolfo Lutz (Ial, 2008). The pH
was performed with a digital potentiometer. Soluble
solids (SS) followed the methodology described by
Ial (2008), and results were expressed in °Brix.

The vitamin C or ascorbic acid was
determined by titration with 2.6-dichloro-phenol-
indophenol, as proposed by Benassi & Antunes
(1988). Results were expressed in mg 100 mL"' of
juice. The moisture of jams followed the methodology
described by Ial (2008), and results are expressed
in g 100 g'. The reducing sugars followed the
methodology described by Ial (2008), and results are
expressed in g 100 g't.

Sensory evaluations of jam samples were
randomized by 30 volunteer tasters without previous
training, of both genders, different age groups and
schooling. The sensory tests were performed in a
single day at the Unioeste Post-Harvest Laboratory,
using a mixed eight-point hedonic scale, which
gradually 8 (extremely like it), 7 (like it a lot), 6
(moderately like it ), 5 (slightly like it), 4 (don’t like
it/don’t dislike it), 3 (slightly dislike it), 2 (dislike it a
lot) and 1 (extremely dislike it). The intention of the
judges to buy jams was also evaluated using a mixed
five-point scale, ranging from 1 (would certainly
buy), 2 (would possibly buy it), 3 (might buy it/might
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not buy it), 4 (would possibly not buy it) and 5 (would
not buy) the product (MEILGAARD et al. 2007,
FERREIRA et al. 2011; OLIVEIRA et al. 2013).

For the sensory tests, jam samples of
approximately 10 g were used, being randomly
presented to the tasters at room temperature (22 °C)
(KEMP et al. 2009), in plastic cups (50 mL), always
accompanied by water and crackers. The samples
were made available in order of presentation, in
which all consumers evaluated the acceptance of all
samples corresponding to jams A and B, following a
design of complete balanced blocks.

The judges (tasters) were previously
advised to evaluate the acceptance of the jams and
their purchase intentions. The statistical evaluation of
the results obtained in the sensory test was performed
using the statistical program Sisvar (FERREIRA,
2011), through variance analysis (anova) and Tukey’s
test to compare the averages between the samples,
with a 5% probability of error.

RESULTS AND DISCUSSION

Table 1 shows the chemical evaluation
results for jams A and B and fruits in natura. It
was found that the pH was 3.2, higher than the one
in jams A and B, with 2.93 and 2.67, respectively.
Acid fruits (pH<7.0) have desirable characteristics
for industrialization, with a high pH for gel
formation when manufacturing the jam of 3.0 to 3.20
(CAETANO et al. 2012). Silva et al. (2011) working
with dovyalis cultivar Romana, the pH values were

around 3.0, demonstrating that the fruits are acidic
and ideal for processing.

In general, a jam must have pH between
3.0-4.0 and acidity between 0.3-0.8 of citric acid
(DAMIANI et al. 2012). During processing,
degradation of labile nutrients and bioactive
compounds (SOUZA et al. 2015), such as vitamins,
can occur, thus altering the nutritional composition
of foods and compromising the final quality of the
product (ZORZI et al. 2020).

For the acidity, jams A and B are in
agreement with the recommended amount for the
manufacture of jams, presenting averages of 0.47 g
citric acid 100 mL"". The low pH values reported in
the jams are due to the ingredients heating, which go
through changes. One of the compounds formed from
the sugar is acidic, causing an increase in the acidity
of the product. Moreover, with the addition of sugar
and heating, there is a reduction of the water content
in the medium, concentrating all the jam constituents
(MACIEL et al. 2009).

For soluble solids, jam A presented 80
°Brix, whereas jam B presented 73°Brix, the high sugar
concentrations is due to the addition of commercial
sugar in the processing of both jams, since sugar acts
as a preservative and its high content in food inhibits
microbial growth improving its appearance, flavor
and yield (SANTOS et al. 2013). Therefore, the final
concentration of SS for jam varies depending on the
production process and ingredients used.

High values of ascorbic acid (or vitamin
C) were observed in the two jams prepared, but a

Table 1 - Chemical evaluations of jams A and B and in natura dovyalis fruit and physical-chemical evaluations of dovyalis jams A and B.

Chemical evaluations

pH

Soluble solids (°Brix)

Acidity (g citric acid 100 mL™")
Ascorbic acid (mg 100 mL™)

pH

Soluble solids (°Brix)

Acidity (g citric acid 100 mL™")
Ascorbic acid (mg 100 mL™")

Physical-chemical evaluations

Humidity (g 100g™)
Reducing sugars (g 100g™)

Jams
A B
2.93+0.19 2.67+0.07
80.0 +0.82 73.0+0.82
0.47+0.19 0.47+0.19
71.5+0.71 68.5+1.44
Fruit in natura
3.20+0.15
11.25+0.87
2.35+0.31
143.43 +£10.67
Jellie
A B
22.00 23.01
63.24 62.30
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reduction of values from jam A to B. This reduction
occurred because jam B has a reduction of the sugar/
pulp ratio, this ratio being inversely proportional to
the amount of vitamin C reported in it. Regarding the
fruits, a greater was observed than the one found in the
jams. This occurs, due to the cooking process of the
jams, where high temperatures are the predominant
factor in anaerobic degradation of ascorbic acid
(LEMOS et al. 2019; ROTILI et al. 2018).

With this research it is possible to state that
both fruits in natura and dovyalis jams are sources of
vitamin C, thus emphasizing their nutritional aspects,
since, in Brazil, the daily recommended intake (RDI)
for adults starts at 60 mg (BRASIL, 1998).

The humidity in the jams varied between
22 and 23% (Table 1), recommended by the Brazilian
Legislation (BRASIL, 1978), which determines
a maximum limit for the jam from 35 to 38%. The
decrease in the fruit’s activity and water contributes
to its conservation, being an important information in
the processing and storage of food. When a material is
exposed to a certain moisture, it loses or gains water
to adjust its own humidity to a condition of balance
with the environment (ANDRADE et al. 2011).

Table 1 also shows the values for the
reducing sugar contents of jams A and B, with 63.24
and 62.3 g 100g’!, respectively, corroborating Caetano
etal. (2012), where values of 62.3% were reported in the
jam prepared from acerola fruits. In the jam, the highest
contents of reducing sugars in jam A may be related to
the inversion of sucrose during the cooking process.

The average values of the colorimetric
analysis of jams A and B are shown in Figure 1. The
brightness is the quality that characterizes the degree
of color clarity, indicating whether the colors are light
or dark (L= 0, black to 100, white) (PEREIRA et al.
2017; RAMOS & GOMIDE, 2007).

The luminosity values ranged from
23.53 to 25.57 for jam A and B; respectively, thus
demonstrating that the lower the value of L, the
darker the sample, indicating that jam A presented a
lower value, due to the higher addition of sugar. In
the research developed by Tanwar et al. (2014), guava
jams showed values of L.

Color parameter a (+) indicates the
presence of the red color component in the jams, and,
in this research, they ranged from 2.64 to 8.27 (Figure
1), with the highest value detected in jam B. It was
verified that the sugar content directly influenced
the intensity of reds of the respective jams, and
the highest values of +a* were reported in the jam
formulated with smaller amounts of sugar, i.e., in jam
B. Color b (+); however, indicated the presence of the
yellow component, which varied between 0.66 and
1.37 (Figure 1). Considering these values, it can be
affirmed that, in the formulations of the jams, there
was a greater presence of the red color components
than those of yellow color, which can be attributed
to the degradation of carotenoids responsible for the
yellow coloration (MESQUITA et al. 2013).

The 30 judges who participated in the
sensory analysis presented 50% of the masculine
gender and 50% of the feminine gender as a profile,
with ages between 19 and 60, different schooling
and with jam consumption frequency of one to
three times a week. Results of the sensory analysis
of the jams (or acceptance of the products) are
show in figure 2.

A good acceptance of jams A and B was
verified in the sensory analysis performed with
the public, where the great majority presented
attributes from numbers 5 to 8, from slightly liked
it to extremely liked it, with jam B being indicated

Figure 1 - Color coordinates L*, A" e B", in dovyalis jams. The
bars indicate the standard deviation (n = 6).
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Figure 2 - Histogram of the results of the sensory analysis of dovyalis jams, with jam A being
prepared with fruits provided with epicarp and jam B with fruits devoid of epidermis.

as the most accepted. According to Damiani et al. participants’ purchase intention, they confirmed
(2012) the evaluation of mango jams with pulp levels attribute 5, i.e., that they would buy the products.
replacement by peels concluded that the products Among the preparation forms of the jam, the one
presented high acceptability among consumers. prepared from fruits devoid of epicarp and endocarp
Results of the purchase intent regarding and with less sugar was considered a better option for
the products are shown in figure 3. Regarding the the judges.
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Figure 3 - Histogram regarding the purchase intent of dovyalis jams, with jam A being prepared
with fruits provided with epicarp and jam B with fruits devoid of epicarp.
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In the sensory analysis of physalis jam,
the consumption and/or purchase intent was excellent
(AVILA & STORCK, 2014), indicating; therefore, that
small fruits can be used in the processing, for example,
in jams, being approved by the consumer. Future
researches should be elaborated, because literature
is scarce. For future studies, we suggested the use
of sugar quantities, mixtures of dovyalis with other
fruits and others formulations, in order to improve the
appearance of the jam regarding cooking time.

CONCLUSION

The dovyalis jam; therefore, becomes
another option to process this fruit with a tendency to
enter the market, being well accepted by the consumer
public. In natura fruits and dovyalis jams are sources
of vitamin C. Sugar was the factor that most influenced
the physical and chemical parameters analyzed.

In the sensory analysis, the judges liked both
dovyalis jams. The jam prepared with dovyalis fruits
without epicarp and endocarp, and less sugar, was more
appreciated by the tasters in the sensory analysis.
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