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ABSTRACT
The cagaita fruit is widely distributed in the Brazilian Cerrado and is ideal for their sensory
peculiarities, may be constituted in rich vehicle of vitamins and minerals, and its limited
consumption to an essentially extractive process. This study aimed to evaluate the physical and
chemical parameters of cagaita fruit (Eugenia dysenterica) from the Cerrado biome, especially of
Mato Grosso State. The selection of fruits was made by their condition, at different maturity stages:
Stage 1, fruits with greenish to yellowish hulls; Stage 2, fully yellowish hulls fruits attached to the
mother plant; Stage 3, intense yellow hulls fruits with detachment from the mother plant. The fresh
weight for cagaita fruit was 9.62 g; the longitudinal and transverse diameters were 20.75 mm and
243.09 mm, respectively. The fruit can be considered a perishable fruit due to its high moisture
_____________________________________________________________________________________________________
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content, around 88%, besides presenting significant protein (1.69%), compared to other fruits. Still
has reduced lipid values (0.19%) and carbohydrates (7.4%), resulting in a fruit with low calorific
-1
value (36.6 kcal). The vitamin C index found was significant, around 55.02 mg.100g in the ripe
fruit. The cagaita fruit shows potential for industrialization due to low energy values and lipid and
carbohydrate contents, as well as outstanding levels of vitamin C, which can contribute beneficially
to health.

Keywords: Cerrado; native fruits; maturation; Brazilian biodiversity.
slightly acidic pulp. It has a dry chalice attached
to the fruit, bright membranous peel, succulent
mesocarp and endocarp [6].

1. INTRODUCTION
Brazil is one of the most privileged countries in
biodiversity worldwide. With distinct ecosystems
distributed in its different regions, this country is
one of the main centers of native and naturalized
fruit species diversity, but almost all of them
remain wild, little explored, integrating natural
ecological formations, although many of them
have potential to become competitive with
domesticated fruit species [1].

The socioeconomic exploitation and the demand
for research on native fruit species reflect the
offer of new alternatives of fresh fruits for in
natura consumption and raw material for
agribusiness, constituting a new source of food
and wealth for the country [7].
Some native fruits of the Cerrado already have
their fruits sold in fairs and with great popular
acceptance, being excellent nutritional sources
with high levels of sugars, proteins, vitamins and
minerals, and can be consumed in natura or
processed in the form of sweets, ice cream,
juices, jams, jellies, among others. Today there
are more than 58 native fruit species from the
Cerrado known and used by the population of the
region and other States [8].

Nevertheless, the Brazilian Savannah, or
“Cerrado”, the second largest Brazilian biome,
occupies 23% of the national territory (206 million
hectares), standing out for its biodiversity, with
the richest flora among the savannas of the
world. However, native species are relegated to
the background despite the great potential for
exploitation both domestically and abroad
market. The vast majority of fruit species have
their exploitation based almost exclusively on
extractivism in naturally occurring areas [2].

Studying the chemical composition of native
foods contributes to a better understanding of the
relationship between nutrition and biodiversity,
especially in terms of food production and food
processing [9]. The fruits from Cerrado can
contribute in considerable portions to the
recommended
dietary
intake
[10].
The
Convention on Biological Diversity (CBD)
recommends the sustainable use of biodiversity
in programs related to food and nutritional
security of the population, as well as encouraging
the preservation and conservation of the natural
biome [11].

In this context, Eugenia dysenterica is inserted, a
native fruit of the Cerrado, of the Myrtaceae
family, used by the local population for food and
medicinal uses, whose fruits are popularly known
as “cagaita”, due to its laxative properties [3].
The species E. dysenterica occurs naturally in
the States of Sao Paulo, Minas Gerais, Bahia,
Tocantins, Mato Grosso, Mato Grosso do Sul,
Pará, Maranhão, Piaui and Goiás, as well as the
Federal District [4]. It occurs preferentially in the
Cerrado biome with deep and well-drained soil.

In this sense and due to the lack of studies on
the fruits of the Cerrado, the present work aims
to characterize the physical parameters of the
fruit of Eugenia dysenterica and the chemical
composition of the pulp at different maturity
stages.

It is a medium-sized tree, 4 to 10 m high, with a
tortuous and cylindrical stem, 20 to 40 cm in
diameter and a very characteristic suberose and
cracked bark [5]. In the Cerrado, the flowering of
the E. dysenterica occurs from August to
September, usually synchronized with the
beginning of or even before the first rains, lasting
no more than a week. The fruit is a pale yellow
globose-flat berry, 2 to 3 cm in diameter,
containing 1 to 3 white seeds, wrapped in a

2. MATERIALS AND METHODS
The experiment was carried out between August
and December 2014, in a native pasture area
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with typical Cerrado biome, located 34 km from
the Cuiabá city, Mato Grosso State, Brazil, 144
masl, in the geographical coordinates 15º51'17”
S and 56º4'13” W, with a mean precipitation of
1,500 mm and annual average temperature of
24,0°C [12].

Fresh mass (g) was evaluated by weighing each
fruit individually on a semi-analytical balance
(Bioprecisa Modelo Electronic Scale - FA-2104N)
and the l longitudinal and transverse diameters
(cm) using a hand-held metal caliper from
Somet®.

Fifteen specimens of the species E. dysenterica
were randomly selected, homogeneous in size,
in which fruits were collected at three different
stages of maturation during four weeks: Stage 1,
fruits with greenish to yellowish hulls; Stage 2,
fully yellowish hulls fruits attached to the mother
plant; Stage 3, intense yellow hulls fruits with
detachment from the mother plant. In the harvest
of the specimens, we opted for the removed the
fruits from the tree by a process called
"combing", which was done manually, with
shaking the branches; then, the yellowish fruits
that did not detach from the mother plant were
classified as stage 2 and collected manually;
Those deep yellowish fruits, which were
detached from the mother plant, were classified
as stage 3, it was caught with a cloth.

The peel color values of E. dysenterica fruits
were determined with the aid of the Minolta CR400 colorimeter with D65 illuminant and the CIE
L*a*b* system. The readings of the values L*, a*
and b* were taken at three random points of the
fruit peel of each repetition.

The fruits were harvested in the morning, and at
each maturity stage approximately eighty of them
were collected, selected for color uniformity,
health and absence of injuries and defects,
divided into six equal lots, representing the
repetitions.

Analyzes of pH, titratable acidity (TA) and soluble
solids (SS) were performed on filtered
homogenate after grinding the fruit pulp in a 1:5
tissue homogenizer (20 g of the pulp diluted in
100 mL of distilled water). The determination of
TA (% citric acid) was performed by titration with
0.1 N NaOH solution, using phenolphthalein as
an indicator [13]. The pH was determined using a
Tecnal pH meter (Tec 3MP) according to the
AOAC [14]. The SS were determined by
refractometry using a digital Pal-alpha model
refractometer from ATAGO® with automatic
temperature compensation at 25°C [14].

The firmness was determined at three different
points of the fruits with the aid of a Stable Micro
System model TA.XT plus texturometer, using
the P/2 probe, which measured the penetration
-1
force of the fruits at a speed of 1.5 mm s , with
the pre and post test speed 10.0 mm s-1, and a
penetration distance of 5 mm, using a HDP/90
platform as a base and the results expressed in
Newton (N).

The fruits were packed in low density
polyethylene bags, placed in sanitized isothermal
boxes and transported under environmental
conditions to the Fruit and Vegetable Post
Harvest Technology Laboratory of the Faculty of
Nutrition of the Federal University of Mato
Grosso (UFMT). The fruits were washed with
neutral detergent and running water to remove
surface dirt from the field and sanitized with 100
-1
mg L sodium hypochlorite solution for 15
minutes at 10°C.

The proximate composition was performed on
the whole fruit (pulp and peel) at the different
maturity stages. The moisture content was
determined according AOAC method (105°C,
until constant weight was obtained) [14]. The
ether extract (lipids and fat soluble substances)
was extracted in the samples with organic
solvent (petroleum ether), using the Soxhlet
continuous extraction apparatus, according
AOAC method [14]. Crude protein was
determined by nitrogen content by distillation in a
Microkjedahl apparatus, using factor 6.25 for the
calculation [14]. Crude fiber was made by
gravimetric method after acid hydrolysis [15]. The
ash fraction, or fixed mineral residue, was
determined gravimetrically by evaluating the
weight loss of the material subjected to heating
at 550°C in muffle furnace [14]. It was calculated
the glycidic fraction by the difference of the

The experiment was conducted in a completely
randomized design, represented by three
maturation stages, with six replications. The
experimental plot consisted of twelve fruits.
The fruits were submitted to peel color analysis,
fresh mass measurements, longitudinal and
transverse diameters, firmness and vitamin C.
The pulp was separated from the seeds manually
with the help of knives and spoons. Afterwards,
the samples, in the different maturity stages,
were immediately placed in polyethylene bags
and stored in a freezer at -18°C, for further
analysis.
3
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second equation 1,
material:

considering

the entire

GF = 100 - (H + EE + P + F + A)

(1)

diameter. According to Fonfría et al. [20],
individual fruit size is inversely related to the
number of fruits per tree, that is, adult plants
produce more fruits, but these are smaller.

Where: GF is the glycidic fraction (%); H is the
humidity (%); EE is the ether extract (%); P is the
crude protein (%); F is the crude fiber (%) and A
is the ashes fractions (%).

The lipids content in E. dysenterica of 0.19%
(Table 1) was lower than the result obtained by
Rocha [19], with 0.30%. Silva et al. [10], studying
various native fruits from Cerrado biome, found
average values of lipid content of 0.44% for E.
dysenterica and 0.12% for Campomanesia
xanthocarpa, the latter also being found by
Santos et al. [21]. Nevertheless, most fruits
contain low lipid values, around 1%, which are
associated in the surface protective cuticle layers
and cell membranes [22]. Aiming at healthier
products for human consumption, the industry
has been demanding low-lipid raw materials to
pass on to consumers. Thus, the amount of lipids
in industrialized food products has been
decreasing. Thus, fruits with low lipid content
deserve to be highlighted.

The total caloric value was estimated according
to Atwater conversion factors, 4 kcal g-1 for
-1
proteins, 4 kcal g for carbohydrates and 9 kcal
-1
g for lipids [16]. Ascorbic acid content (after
oxidation to dehydroascorbic acid) was
determined in the pulp throughout its
development by the colorimetric method using
2,4 dinitrophenylhydrazine [17].
Statistical analysis of the chemical and physical
variables was performed with the support of
SISVAR program [18]. After the analysis of
variances of the results, it was noticed the
significance level of the test F. The means of the
treatments, when significant, were compared by
the Scoott-Knott test at 5% probability.

The protein content found was 1.69% in E.
dysenterica (Table 1), a relevant value, given
that most fruits are usually low in this constituent.
Value below this was obtained by Silva et al. [10]
in E. dysenterica fruits and by Santos et al. [21]
in C. xanthocarpa fruits, with an average of
0.82% and 1.08%, respectively. Studies by
Almeida et al. [5] obtained protein values of
0.98% for E. dysenterica fruits, while Cardoso et
al. [23] report 0.63%. In general, most fruits are
low in protein, averaging 1%, with peels and
seeds richer than pulp [24].

3. RESULTS AND DISCUSSION
The results obtained from the physical and
chemical analyzes of Eugenia dysenterica, which
were not significantly affected by maturation
stages (p <0.05) are shown in Table 1.
Table 1. Proximate composition means
values of Eugenia dysenterica
Parameters
Fresh mass (g)
Longitudinal diameter (mm)
Transverse diameter (mm)
Lipid (%)
Protein (%)
Crude fiber (%)
Ash (%)
Caloric value (kcal)

The crude fiber presented by E. dysenterica was
1.62% (Table 1), however, no report was found
on its crude fiber content at any maturity stage.
Crude fiber has no nutritional value, although it
plays a fundamental role in stimulating
peristalsis, determining the food bolus speed
through the gastrointestinal tract [25]. Poor diets
of this component lead to constipation and
increased risk of coronary heart disease and
blood glucose and insulin levels [26].

Mean*
9.62 ± 2.4
20.75 ± 6.1
243.09 ± 5.1
0.19 ± 0.2
1.69 ± 0.1
1.62 ± 0.1
0.36 ± 0.1
36.03 ± 6.5

*Mean ± Standard deviation (n= 6)

The observed ash and caloric values for E.
dysenterica were 0.36% and 36.03 kcal,
respectively, which confirms the results obtained
by Rocha [19] who found 0.30% ash and 36.60
kcal of caloric value in ripe fruits.

The fresh mass for E. dysenterica was 9.62 g
(Table 1), which was similar to that found in ripe
fruits harvested in the Cerrado from Piauí, with
an average value of 9.3 g [19].
The longitudinal and transverse diameters were
20.75 mm and 243.09 mm, respectively (Table
1). The values found are close to those
described by Rocha [19], with 23.10 mm of
longitudinal diameter and 271 mm of transversal

Tables 2 and 3 present data on the physical and
chemical parameters obtained in E. dysenterica,
whose results were significantly affected by the
fruit ripening stages (p <0.05).
4
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Table 2. Color (L*, a* and b*), firmness (N) and moisture content (%) values of E. dysenterica at
different maturity stages
Maturity stages
Stage 1
Stage 2
Stage 3
CV (%)

L*
42.04±4.3b
50.96±5.1b
55.30±3.8a
4.85

a*
1.71±1,4b
4.02±1,6a
4.00±0,8a
16.78

b*
24.98±2.5b
27.37±1.6b
36.19±3.1a
12.94

Firmness (N)
11.08±0.8a
8.05±0.6 b
7.43±0.3 b
8.08

Moisture (%)
89.10±0.1a
88.20±0.1b
87.48±0.2c
0.39

Means followed by the same letter represent statistical similarities at 5% probability by the Scoott-Knott test.
Mean ± Standard deviation (n= 6)

Table 3. Carbohydrate (%), pH, titratable acidity-TA (% citric acid), soluble solids-SS (°Brix) and
vitamin C (mg.100 g-1) values of E. dysenterica at different maturity stages
Maturity
stages
Stage 1
Stage 2
Stage 3
CV (%)

Carbohydrate
(%)
7.02±1.3 c
7.42±0.8 b
8.23±1.2 a
3.09

pH

TA
(% citric ac.)
3.38±0.1 a
1.80±0.2 b
0.65±0.1 c
4.27

3.63±0.3 a
3.27±0.2 b
3.10±0.3 c
2.97

SS
(ºBrix)
4.87±0.0 c
6.57±0.0 b
7.97±0.1 a
2.11

Vitamin C
(mg100 g-1)
77.27±2.3 a
62.50±3.4 b
55.02±2.1 c
3.74

Means followed by the same letter represent statistical similarities at 5% probability by the Scoott-Knott test.
Mean ± Standard deviation (n= 6)

The change from stage 1 to 2 and from stage 2
to 3 was observed within 8 days. The time it
takes for changes to occur between maturity
stages of a fruit is variable and dependent on soil
and climate conditions. Gomes et al. [27]
suggests for Malpighia emarginata fruits on
average 22 days from the initial development of
the fruit to maturation, which allows 6 to 7
flowerings per year or more.

color change. As it ripens, the fruit gradually
changes its color from dark green to light green;
Then, yellow, orange and red pigments
(carotenoids and anthocyanins) appear. These
could be present together with the color green,
being
revealed
only
after
chlorophyll
degradation, or synthesized during maturation
[28].
Changes in fruit color during the ripening process
are due to both degradative and synthetic
processes. They correspond to one of the main
judgment criteria for identifying fruit ripening. The
uniformity of the degree of ripeness can interfere
with the color and appearance of processed
products [29]. According to Rocha [19] he
observed high values in the coefficients L*, a*
and b*, which indicated luminous fruits, with
greenish peel and yellowish coloration of the
fruits, since the fruits analyzed by them were in
the final maturity stage.

The L* coordinate showed significant differences
between the three maturity stages, with the
highest value being observed at stage 3 (ripe
fruit) (Table 2). The coordinates a* and b*
presented similar behavior, with the highest
values of these variables in stages 2 and 3,
which did not differ from each other (Table 2).
The L* coordinate represents brightness, how
light or dark the sample is, with values ranging
from 0 (all black) to 100 (all white); a* can
assume values from -80 to +100, where the
extremes correspond to green and red
respectively, b* corresponds to the intensity from
blue to yellow, which can range from -50 (all
blue) to +70 (all yellow). Thus, the L* values
between the maturity stages of the E.
dysenterica indicate the increase of luminosity in
the fruits, that is, the fruits became lighter,
possibly due to the loss of green color.

In the firmness evaluation, it is noticed the
decrease in the value of this parameter with the
ripeness process, however, with significant
difference only between the stage 1 for the
others. Data inherent to the firmness of E.
dysenterica were not found in the literature.
Firmness represents one of the most important
physical characteristics, since fruits with high
firmness suggest a longer postharvest shelf life.
This feature is associated with the chemical
components of the cell walls, notably the pectins
present in the middle lamella, which act as

The behavior of a* and b*, increasing their values
with the maturity stage of the E. dysenterica and
based on the color variations that these variables
represent, have a green color loss and a yellow
5
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cementing material,
between cells [25].

maintaining

cohesion

found by Silva et al. [32], about 4.1 °Brix and 6.2
°Brix. The SS content in the stage 3 was 7.97 °
Brix, close to the values found in the literature,
exceeding the average found by Almeida [6], 5.6
°Brix, Rocha [19], 6.7 °Brix and Camilo [30], 7,18
° Brix, however, lower than those found by
Souza [31], about 8,19 °Brix.

The moisture content was statistically different
between maturity stages, decreasing with its
ripeness process (Table 2). The moisture content
in stage 3, of 87.48%, is close to the result
obtained by Rocha [19] and Camilo et al. [30],
which were 90.9% and 91.86% respectively.
Almeida [6], Souza [31] and Silva et al. [10]
found values for this variable of 95.00%, 90.70%
and 94.34%, respectively, showing that the fruit
is mostly composed of water; indicating one of
the common characteristics of fruits of the
Myrtaceae family, falling into the class of fleshy
and juicy fruits. Thus, it is possible to conclude
that the cagaita is one of the Cerrado fruits with
the highest water content [5].

From a commercial sense, for both fresh
consumption and industrial processing, fruits with
higher SS contents are preferred. For industry,
higher levels imply higher yields and lower
operating costs. However, according to Barros et
al. [33], excess sugar in the fruit may be
associated with rapid deterioration and
fermentation and, consequently, a reduction in its
postharvest period. The SS data found in E.
dysenterica are consistent with the carbohydrate
levels (Table 3), with the increase in their
contents with maturation, indicating sugar
synthesis. SS mainly comprise sugars, their
content being dependent on the fruit's maturity
stage, increasing during ripeness process by
biosynthesis of mono and disaccharides, or
polysaccharide degradation [28]. One of the main
transformations that occur in fruit ripening is the
accumulation of sugars, which can be derived
directly from the sap imported by the fruit, before
or concomitantly with starch degradation, having
a direct effect on the development of the full
edible quality of the fruit, especially with the
increase in the degree of sweetness.

There were significant differences between the
three stages regarding the percentage of
carbohydrates, which increased according to the
degree of ripeness (Table 3). In stage 3 the
carbohydrate content found in fruits was 8.23%,
a result different of 5.93%, found by Camilo [30].
Silva et al. [10] and Cardoso et al. [23] found an
average of 3.08% and 5.54%, respectively, for
carbohydrate content in E. dysenterica. In C.
xanthocarpa, from the same family, these same
authors found an average value of 10.57%.
The titratable acidity (% citric acid) decreases as
the degree of maturation increases and
consequently the pH drop occurs, and these
variables presented statistical differences
between the stages. The titratable acidity of the
ripe fruit was 0.65% citric acid (Table 3);
however, different values were found by Rocha
[19] and Camilo [30], with 3.3% and 1.48%,
respectively; and for the pH of the ripe fruit was
3.10, a value similar to that found by the above
authors, 3.7 and 2.73, respectively. The pH result
was also similar to those found by Almeida et al.
[3], 2.95; and Almeida [6], 2.83; in E. dysenterica
fruits. Organic acids, with few exceptions, tend to
decrease with fruit ripening as a result of their
use as a substrate in the respiratory process or
their conversion to sugars [25]. Along with
sugars, organic acids impart the characteristic
fruit flavors, which vary by species.

E. dysenterica pulp showed a significant
difference in vitamin C content between the
studied stages, with a considerable drop
occurring as ripeness process increased (Table
-1
3). In stages 1 and 2, with 77.27 mg 100g and
-1
62.50 mg 100 g , respectively, were higher than
those found by Silva et al. [32], 13.3 mg 100 g-1
-1
for stage 1 and 26 mg 100 g for stage 2. E.
dysenterica at stage 3 presented 55.02 mg 100
-1
g of vitamin C (Table 3), lower than that found
by Rocha [19] of 126.3 mg 100 g-1. For the
ascorbic acid index, the ripe fruits presented
significantly lower averages when compared to
the semi-mature and green fruits. This result
corroborates several studies [34,35,36]. In
general, the vitamin C content, expressed as
ascorbic acid, decreases with the advancement
of fruit maturation. The decrease in vitamin C
during the fruit ripening process is due to the
action of the enzyme ascorbic acid oxidase
(ascorbate oxidase) as stated by Asenjo et al.
[37], who found that enzymatic activity is higher
in ripe fruits. There is wide variation in vitamin C
content in fruits, which is generally associated

The soluble solids content of the fruit was
different between the maturity stages, with
gradual increase in its values throughout the
ripening process (Table 3). Soluble solids
contents found for stages 1 and 2 were 4.87
°Brix and 6.57 °Brix, respectively, similar to those
6
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with factors such as environmental influence (soil
conditions, climate, rainfall) and degree of
ripeness, among other pre and postharvest
factors. Vitamin C (ascorbic acid) participates in
several
metabolic
processes,
besides
participating in oxide-reduction processes,
increasing iron absorption and free radical
inactivation, constituting an essential vitamin to
the body [38]. Knowing that for adults the
Recommended Daily Intake (RDI) of vitamin C is
-1
45 mg day [39], E. dysenterica pulp is an
excellent source of vitamin C.

2.

3.

4. CONCLUSION
4.
The cagaita fruits (Eugenia dysenterica) have
high potential for industrialization due to low
energy value and low lipids and carbohydrates
content.

5.

Eugenia dysenterica pulp presented high levels
of vitamin C, what have a direct relationship with
antioxidant activity and may contribute to
beneficial health effects.
6.

Due to the high moisture content in the cagaita
fruit, it can become unviable for fresh marketing,
as it has a short shelf life, however, it has
pleasant sensory and nutritional characteristics,
which stimulates the aggregation of commercial
value as development of pulps fruits, which can
be used for various purposes, thereby increasing
their commercial stability.

7.

Given the physical and chemical changes of the
cagaita fruit, it is suggested that the fruit has
inherent changes of climacteric fruits, so
future studies can be performed to prove this
feature.

8.
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