ISSN 0101-2061 (Print)
ISSN 1678-457X (Online)

[D)er |

Food Science and Technology

DOI: https://doi.org/10.1590/fst.38519

Effects of processing and packaging on bioactive compounds of curriola jelly
[Pouteria ramiflora (Mart.) Radlk.] during storage

Mariana Crivelari da CUNHA!, Jéssyca Santos SILVA', Heloisa Helena de Siqueira ELIAS',
Elisangela Elena Nunes CARVALHO', Eduardo Valério de Barros VILAS BOAS™

Abstract

The objective herein was to evaluate the effect of processing, packaging type (with and without exposure to light) and storage time
on the quality of functional attributes of jelly prepared from curriola pulp. The experimental design was a completely randomized
2 x 5 factorial design, with two levels of packaging (transparent and amber) and five storage periods (0, 3, 6, 9 and 12 months).
In general, the processing of curriola pulp determined a slight increase in phenolic compounds and antioxidant activity and
a reduction in vitamin C content of freshly prepared jelly. The amber package and storage time promoted higher retention of
bioactive compounds, mainly gallic acid, besides reducing the percentage of jelly oxidation, determined by the f-carotene / linoleic
acid antioxidant method. A reduction in phenolic compounds and vitamin C was observed, which caused a reduction in the
antioxidant capacity of curriola jelly. Of the five phenolic compounds identified in freshly prepared curriola jelly, gallic acid was
identified as the major compound. In addition, the use of amber packaging, which prevents the incidence of light, may favor
the maintenance of bioactive compounds during storage period of curriola jelly under environmental conditions.

Keywords: Pouteria ramiflora (Mart) Radlk; shelf life; antioxidant capacity; liquid chromatography; phenolic compounds.

Practical Application: Adding value and exploring the functional potential of exotic fruit.

1 Introduction

The term Cerrado is commonly used to describe the set
of ecosystems (savannas, forests, fields, and galley forests) that
occur in the central region of Brazil. It is considered the second
largest biome in the country, occupying about 25% of the national
territory. However, in the last 30 years, progressive mechanization
and deforestation have contributed to the destruction of about
40% of the natural vegetation (GeGcze et al., 2013; Roesler et al.,
2008). Therefore, it is important and urgent to search for
economically viable means of using the resources, for example,
using fruit species for the production and development of new
food products, to avoid the degradation of natural vegetation,
disseminate knowledge, and raise awareness about the importance
of preserving this biome.

Pouteria ramiflora (Mart.). Radlk is a species with fruits
popularly known as “curriola,” “curiola,” “guapeva pilosa,” or
“grao-de-galo” (Perfeito et al., 2005; Rodrigues et al., 2017).
It is highly possible to develop new food products, such as
jellies, from this fruit and commercialize an attractive product
that has functional, nutritional properties and is sensorially
well-accepted. Moreover, the useful life of the fruit is extended by
processing and without the use and/or addition of preservatives

(Viana et al., 2012).

Curriola is widely used in popular medicine for the treatment
of hyperlipidemias (Silva et al., 2010), and it has anti-inflammatory
and antinociceptive (Fontes et al., 2009), antimicrobial and
antifungal properties (Silva et al., 2009) and antioxidant potential

(Morzelle et al., 2015; Silva et al., 2009). However, there is limited
information on the content and profile of phenolic compounds
and antioxidant activities of the fruit and processed product.
It is important to evaluate how processing affects the content
of bioactive compounds and associated antioxidant activity
because the effects of jelly processing on the content of these
compounds are unclear and present contradictory conclusions.

The growing demand for processed plant products
whose quality must be maintained during storage depends on
appropriate packaging. To minimize losses of vitamins and
compounds susceptible to photodegradation reactions, it is
necessary to use packaging that blocks the incidence of light to
avoid the degradation of food constituents (Azeredo et al., 2012;
Miranda et al., 2012). Thus, suitable packaging of the jelly with
a barrier to light incidence would probably positively affect the
preservation of bioactive compounds of the processed product
during storage. A previous bibliographical survey indicated that
no scientific study on the phenolic compounds and antioxidant
activity profile of curriola jelly packed in transparent and amber
packaging and stored for 12 months has been published.

The purpose of this study was to prepare a jelly by using
curriola pulp as the raw material and verify the effects of
processing, packaging (transparent and amber), and storage
period (0, 3, 6, 9 and 12 months) on the antioxidant activity
and bioactive compounds of curriola jelly.
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2 Materials and methods

2.1 Raw material

Curriola pulp was acquired by the company Pureza Frutas do
Brasil®, Aragarcas — Goids. The pulp was packed in polyethylene
bags with a capacity of 1 kg and stored -18 °C until processing.

2.2 Jelly formation

According to conventional jelly formulations, the pulp and
commercial sugar (1:1) and 1% pectin were measured (Brasil,
1978). For jelly preparation, 5 kg of pulp, 50 g of commercial
pectin (1% in relation to sugar), 5 kg of crystal sugar (Uniao®),
and 1% citric acid were used in a single batch on the same day.
Initially, one-third of the sugar was added to the boil under
constant stirring, and then commercial pectin (Vetec®) and
the rest of the sugar were added and allowed to boil to the
concentration of 67.5% solids, with no addition of preservatives.
The cooking time was 45 minutes. After processing, the product
was packed in pre-sterilized glass containers (100 °C for 15 min)
with a capacity of 50 mL each. The containers were hermetically
closed with internally varnished metal closures and inverted for
5 min. Immediately afterwards, the containers were immersed
in boiling water for 10 min and then cooled. The curriola jelly
was stored under ambient conditions (20.8 °C + 2.8 and 69.6%
RH + 10.51) until further analyses, which occurred every
3 months during 1 year of storage.

2.3 Chemical analyses

Preparation of the extract for determination of phenolic
compounds and antioxidant activity

To evaluate antioxidant activity, we used the methodology
described by Larrauri et al. (1997). First, 20 mL of 50% (v/v)
methyl alcohol was added to 2.5g of each sample, and the
solution was homogenized and allowed to stand for 1 h at room
temperature and protected from the light. Then, the mixture
was centrifuged at 8.832x g for 15 min. The supernatant was
transferred to a 50 mL, and 20 mL of 70% (v/v) acetone was added
to the residue. The solution was homogenized and allowed to
stand for 1h at room temperature and protected from the light
and then centrifuged at 8.832x g for 15 min. The supernatant
was collected and mixed with the first supernatant, and the
volume completed to 50 mL with distilled water. The extracts
obtained were used for the determination of antioxidant activity
and total phenolic, in spite of the methods used.

Determination of vitamin C content, total phenolic and
antioxidant activity

The vitamin C analysis was performed using the colorimetric
method with 2,4-dinitrophenylhydrazine (Strohecker & Henning,
1967) and the results were expressed as mg of ascorbic acid
100 g sample.

The total phenolic content was determined according to
the method adapted from Folin-Ciocalteau (Waterhouse, 2002)
and by Fast Blue BB methodology, according to the method
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described by Medina (2011). The results were expressed as mg
of gallic acid 100 g' sample.

The following methods were used to determine the
antioxidant activity: (i) ABTS method conducted according
to the methodology described by Brand-Williams et al. (1995)
and the results expressed in pmol Trolox g sample; (ii) DPPH
method carried out according to the methodology described
by Brand-Williams et al. (1995) and the results IC_ expressed
in mg mL"' of DPPH; (iii) f-carotene/linoleic acid method
used according to the methodology described in Miller (1971),
and the results expressed as percent inhibition of oxidation;
(iv) FRAP method performed according to the methodology
described by Pulido et al. (2000) and the results expressed in
uM of ferrous sulfate g sample; (v) Method of formation of
the phosphomolybdenum complex conducted according to the
methodology described by Prieto et al. (1999) and the results
expressed as percentage of antioxidant activity.

Preparation of the extract for determination of the phenolic
compound profile

Extracts for the identification of phenolic compounds by using
chromatography were prepared according to the methodology
described by Ramaiya et al. (2013). For extraction, 2.5 g of
the sample, homogenized in 20 mL of 70% (v/v) HPLC-grade
methanol, were maintained for 1h in an ultrasonic bath at room
temperature. The obtained extract was centrifuged at 8.832x g
for 15 min at 4 °C and filtered using filter paper with 14 um
porosity. For sample injection, the extracts were again filtered
using 0.45 um porous membrane filters.

Determination of the phenolic compound profile

Quantification and identification of the phenolic compounds
were performed using a high-efficiency liquid chromatograph
(HPLC-DAD/UV-Vis; Shimadzu Corporation, Kyoto, Japan)
equipped with four high-pressure pumps (model LC-20AT) and
a diode array detector (model SPD-M20A), degasser (model
DGU-20A5), CBM-20A interface, and CTO-20AC oven and
automatic sampler (model SIL-20A). Separations were performed
using a Shimadzu Shim-pack ODS GVP-C18 (4.6 x 250 mm,
5 mm) attached to a pre-column (Shimadzu-pack ODS GVP-C18,
4.6 x 10 mm, 5 um). The mobile phase consisted of 2% (v/v) acetic
acid in deionized water (mobile phase A) and 70:28:2 (v/v/v)
methanol:water:acetic acid (mobile phase B) at a flow rate of
1.0 mL min™ with a gradient elution program and run time of
60 min. The injection volume was 20 uL. The analyses were
performed at 15 °C. The phenolic compounds were detected at
280 nm. The standard solutions were diluted in methanol, and the
calibration curves were obtained from injections of 10 different
concentrations in duplicate. The phenolic compounds were
identified by comparing the retention times with the standards
(gallic acid, catechin, chlorogenic acid, caffeic acid, ferulic acid,
trans-cinnamic acid, vanillin, rutin, quercetin, m-coumaric acid,
p-coumaric acid, o-coumaric acid, and resveratrol). The results
were expressed as mg of the phenolic compound 100g" of the
sample.
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2.4 Experimental design

A completely randomized 2 x 5 factorial design was used,
with two packing levels (transparent and amber) and five storage
periods (0, 3, 6, 9 and 12 months). Four replications were
performed. For the chromatographic analysis, identification, and
profile of the phenolic compounds, the same statistical design
was used, but with only three replicates.

2.5 Statistical analysis

The statistical analysis were performed using the SISVAR
software (Ferreira, 2011). After analysis of variance, the
polynomial regression models were selected on the basis of the
significance of the F test of each model and their determination
coefficients (R?). Principal Component Analysis (PCA) was
used to understand the similarity between antioxidant tests.
Analyses were performed using the CHEMOFACE software
(Nunes et al., 2012).

3 Results and discussion

3.1 Effects of processing on the bioactive compounds and
antioxidant capacity

Table 1 shows the vitamin C and total phenolic compound
contents (Folin-Ciocalteau and Fast Blue BB) and antioxidant
activity [ABTS, DPPH, B-carotene/linoleic acid, iron-reducing
power (FRAP) and phosphomolybdenum complex] of the
curriola pulp and freshly prepared jelly.

The results showed that, in general, curriola pulp processing
promoted an increase in phenolic compound contents and
antioxidant activity (FRAP and phosphomolybdenum complex),
as well as reduction in the vitamin C content in the freshly
prepared jelly. The results are associated with the heat treatment
(cooking) that favors the concentration of phenolic compounds,
due to evaporation of part of the water during the jelly processing.
According to Kim et al. (2006), heating of grape seed extract at
50 °C facilitated the release of phenolic compounds and, thus
promoted an increase in the amount of bioactive compounds
and, consequently, antioxidant capacity. Thus, the increase in
temperature and disintegration of the plant tissue promoted by the
heating can increase the bioavailability of phenolic compounds.
The reduction of vitamin C after processing can be explained,
by the fact that ascorbic acid is a thermolabile compound that,

in its reduced form, can be easily oxidized during processing
(pasteurization, cooking, immersion, dewatering, and convection
drying) and may be affected by storage conditions and duration
(Bertin et al., 2016).

The vitamin C content of curriola pulp (Table 1) is similar
to the results reported by Morzelle et al. (2015), corresponding
to 50.99 * 1.28 mg of ascorbic acid 100g™" in the fruit. After
processing, the freshly prepared jelly showed a reduction in
ascorbic acid content corresponding to 26%. This reduction,
according to Gueet al. (2018), is caused by the oxidation of vitamin
C and formation of compounds from non-enzymatic darkening
reactions, such as hydroxymethylfurfuraldehyde (HMEF), followed
by polymerization reactions or degradation processes for sugar
reduction. According to Kirk (1984), the loss of vitamin C during
food processing is directly dependent on environmental factors
(temperature, time, and oxygen concentration) and constituents
present in the food (acidity and water activity).

According to Table 1, the Folin-Ciocalteau method overestimated
the phenolic compound contents in the freshly prepared pulp
and jelly samples; however, the processing positively influenced
the increase in polyphenols in the product. Similar results, with
the Folin-Ciocalteau method, have been reported by Kim et al.
(2006), who evaluated the phenolic content of grape seed extracts
after thermal treatments and Chamorro et al. (2012) who
studied grape seed extracts and grape under different heating
conditions (dry and moist heat). Therefore, thermal treatment
can cause the rupture of the plant cell wall and, thus, increase
the extraction process of insoluble phenolic compounds and
inactivate enzymes that degrade polyphenols, preserving them
(Raupp et al., 2011).

Thus, according to the results (Table 1), the effects of
processing caused an increase in the antioxidant properties.
According to Raupp et al. (2011) and Siddhuraju & Manian
(2007), this increase can be attributed to the formation of
products of the non-enzymatic darkening reaction (Maillard
reaction) or degradation processes during sugar reduction and
HMEF formation that have a high antioxidant capacity verified
using different methods, as well as it being directly related to
the polyphenol concentration increase in the freshly prepared
jelly, due to the concentration by heat. Similar results have
been reported by Li et al. (2017), Ozcan & Uslu (2017), and
Papoutsis et al. (2017) (baking, microwave irradiation, and
roasting) in conventional fruits (orange and guava) and lemon

Table 1. Mean values of the determination of bioactive compounds of the curriola pulp and freshly prepared curriola jelly.

Bioactive compounds and antioxidant capacity Curriola pulp' Curriola jelly?
Vitamin C (mg of ascorbic acid 100 g") 44.01+1.23 32.31+1.03
Total phenolic mg of (EAG) 100 g™* 121.55+ 1.36 141.06 + 11.10
Fast Blue (mg of gallic acid 100 g) 29.16 + 3.47 28.40 £5.75
ABTS (umol trolox g sample)* 254.56 +22.79 248.01 +7.06
DPPH IC, (mg mL" of sample)* 16.30 +2.39 15.33 + 4.37
Carotene/linoleic acid method (% inhibition of oxidation) 7.99 +0.01 7.18 +£1.43
FRAP (uM of ferrous sulfate g sample)* 96.75 + 10.97 131.78 + 3.89

Phosphomolybdenum complex (mg of ascorbic acid 100 g*)

419.92 £ 101.87 559.51 £203.21

'Data presented as mean + standard deviation of three repetitions; *Data presented as mean + standard deviation of four repetitions of the initial time samples. *EAG: equivalent to
gallic acid; ABTS: antioxidant activity by the 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt method; DPPH: antioxidant activity by the 2,2-diphenyl-1-
picrylhydrazyl method; FRAP: antioxidant activity by the Ferric Reducing Antioxidant Power method.
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pomace, respectively, contradicting the results described by
Sun et al. (2017) and Al Juhaimi et al. (2018) in pear and sweet
potato seeds.

Therefore, the changes in antioxidant capacity and total
phenolic content reported in this study may contribute to the
information on the effects of thermal processing and heat stability
of bioactive compounds in non-conventional fruits.

The phenolic profiles of the pulp and jelly are presented
in Table 2.

In this study, among the compounds identified in the curriola
pulp, the gallic acid content was the highest (5.659 £ 0.881 mg 100 g™).
Among the identified phenolic compounds, vanillin, chlorogenic
acid, caffeic acid, ferulic acid and p-coumaric acid had concentrations
under 5 mg 100g™* (Table 2).

With the exception of ferulic acid, the other 5 phenolic
compounds identified in the pulp were also identified in the
freshly prepared curriola jelly and gallic acid was the major
compound (3.162 + 0.230 mg 100g ). The concentrations of the
identified phenols in the jelly were lower than those in the pulp,
reflecting the processing. The reduction in the concentrations
of the phenolic compounds identified in the freshly prepared
jelly can be explained by the effects of processing duration and
temperature, which may have favored the loss of these phenolic
constituents by degradative and/or oxidative processes.

3.2 Effects of storage on the bioactive compounds and
antioxidant capacity

The storage period had a significant effect on the total
phenolic and vitamin C contents and antioxidant activity of the
curriola jelly, which were determined using the ABTS, DPPH,
and FRAP methods. A significant interaction (p < 0.05) between
storage duration and packaging was observed for the antioxidant
activity determined by the {-carotene/linoleic acid method.
The antioxidant activity determined by the phosphomolybdenum
method was not influenced by packaging and storage. The adequacy
of the mathematical adjustments (R?), between 72 and 98%, is
explained in Figure 1.

Vasco et al. (2008) analyzed the total phenolic content by
using the Folin-Ciocalteau method of 17 fruits from Ecuador and

classified them into 3 categories: (i) low (< 100 mg (EAG) 100g™),
(ii) (100-500 mg (EAG) 100 g"), and high (> 500 mg (EAG) 100 g™").
Therefore, the pulp and jelly can be classified as intermediate
sources of polyphenols (Table 1 and Figure 1).

In Figure 1, the content of phenolic compounds determined
by 2 different methodologies (Folin-Ciocalteau and Fast Blue BB)
significantly reduced (p < 0.05), average of 31% after 12 months
of storage, and the models adjusted using the quadratic order
can be explained by the decline in polyphenol content during
the storage period. This is due to the storage conditions (exposed
to environmental conditions) and product degradation from
the non-enzymatic darkening reaction, which contributed to
the reduction of the polyphenols. The mathematical model
(quadratic order) that was adjusted for the phenolic compound
contents determined using the Folin-Ciocalteau method was
consistent with the results reported by Damiani et al. (2012a) for
the storage of mixed araga (Psidium guineensis Sw.) and marolo
(Annona crassiflora Mart.) jam.

In general, plant products may be classified into 3 categories
on the basis of ascorbic acid: (i) low (< 30 mg 100 g); (ii) medium
(30-50 mg 100g); and (iii) high (> 50 mg 100 g"*) (Ramful et al.,
2011). Therefore, the pulp and jelly had a vitamin C content
that varied from low to medium throughout the storage period,
according to this classification (Table 1 and Figure 1).

The vitamin C content throughout the storage period
ranged from 32.27 to 15.54 mg ascorbic acid 100g?, a reduction
corresponding to 52%. This result may be due to oxidative
processes that affect the ascorbic acid content, a biologically
active, thermolabile compound that is reversibly oxidized to
1-dehydroascorbic acid, which forms 2,3-diketogluconic acid
through hydrolysis and undergoes reactions of (HMF), recognized
as an indicator of deterioration in quality due to thermal processing
and/or long storage periods in a wide range of foods containing
high carbohydrate contents (Aslanova et al., 2010; Touati et al.,
2014; Zulueta et al., 2013). In contrast, Damiani et al. (2012a)
observed that the vitamin C content showed a significant decline
(p < 0.05) and was detectable up to the 4™ month of storage of
mixed ara¢a and marolo jam.

The antioxidant activity of the curriola pulp during storage,
determined by ABTS, DPPH, and FRAP methods, conformed
to the quadratic model (Figure 1). A decline in the antioxidant

Table 2. Quantification and identification by HPLC-DAD/UV-Vis of phenolic compounds of curriola pulp and curriola jelly soon after processing.

Phenolic compounds Retention time (min)

Curriola pulp' (mg 100 g") Curriola jelly’ (mg 100 g")

1. Gallic acid 6.65
2. Catechin 10.49
3. Chlorogenic acid 12.19
4. Caffeic acid 14.38
5. Vanillin 16.80
6. p-coumaric acid 20.65
7. Ferulic acid 23.57
8. m-coumaric acid 25.95
9. o-coumaric acid 32.35
10. Resveratrol 36.73
11. trans-cinnamic acid 50.43

5.659 +0.881 3.162 £ 0.230
1.364 +0.262 0.431 +0.042
1.304 + 0.286 0.447 + 0.047
1.368 £0.272 0.248 £ 0.015
0.311 +0.057 0.044 + 0.005
0.579 £0.103 -

'Data presented as mean * standard deviation of two repetitions; 2Data presented as mean + standard deviation of three repetitions of initial time samples.
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Figure 1. Models of adjustments made in the phenolic compounds (Folin-Ciocalteau and Fast Blue) analyzes, antioxidant activity [ABTS,
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(20.8 °C +2.87 and 69.6% RH + 10.51) for one year.
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activity was observed during the twelve months of storage,
emphasizing the lower antioxidant activity. The total reductions in
antioxidant capacity determined by the ABTS, DPPH and FRAP
methods, at the end of storage was 50% and 28%. According to
Patras etal. (2011), the reduction of antioxidant capacity of jam
over the storage period may be attributed to the degradation of
vitamin C. Similar results to Patras et al. (2011), regarding the
decline in the antioxidant capacity (DPPH IC, ) of strawberry
jam stored for 28 days and those found by Damiani et al. (2012b),
in the aqueous and ethanolic extracts of aracd jam (Psidium
guineensis Sw.) during twelve months of storage.

The average antioxidant activity determined using the
phosphomolybdenum complex method was 391.87 £ 48.46 mg
ascorbic acid 100g"! and it was not influenced by the studied
factors.

The antioxidant evaluation according to the -carotene/linoleic
acid method is based on measuring the antioxidant capacity to
prevent the oxidation of p-carotene, protecting it from the free
radicals formed during the peroxidation of linoleic acid. Figure 1
show cubic adjustments related to the significant interaction
(p < 0.05) between the analysed factors (packaging and storage
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period). In the packaging, the jelly showed the highest oxidation
percentage values in the 3%, 9, and 12" month when compared
with the jellies packed in amber. Qu et al. (2012) investigated
the storage stability of phenolic compounds in the extracts of
pomegranate peel at 4 °C under conditions with or without the
light incidence. These authors reported a higher degradation of
bioactive compounds (vitamin C and polyphenols) even during
storage at low temperatures, mainly because of oxidation and
polymerization reactions induced by exposure to light; this is
corroborated by the results obtained in the present study.

Figure 2 shows the adjustments to the polynomial models
due to changes in the individual behavior of the phenolic
compounds during storage.

Chlorogenic acid, caffeic acid and vanillin were significantly
affected (p < 0.05) only by the storage period, whereas a significant
interaction was observed (p < 0.05) between the packing and
storage period factors for the major compound, gallic acid.

Usually, phenolic acids of the non-flavonoid type exist in
the plant kingdom in the form of esters, such as gallic acid,
chlorogenic acid, and caffeic acid, and they can be found in
the form of glycosides or bound to proteins and other cell wall
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Figure 2. Behavior of phenolic compounds during the storage time (p < 0.05) identified by HPLC-DAD/UV-Vis of the curriola jelly stored under

room conditions (20.8 °C + 2.87 and 69.6% RH + 10.51) for one year.
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Figure 3. Principal component analysis (PCA) for different antioxidant analysis methods (ABTS, DPPH, B-carotene/linoleic acid, FRAP and
phosphomolybdenum complex) of different phenolic compounds determination methods (Folin-Ciocalteau and Fast Blue) and vitamin C,
between the different packages (A) transparent and (B) amber. The storage time (0, 3, 6, 9 and 12 months) is represented by squares.

polymers (Degaspari & Waszczynskyj, 2004). Therefore, an
increase in the adjustment of the mathematical model (p < 0.05)
during the storage period was observed for these polyphenols
(Figure 2).

According to Degaspari & Waszczynskyj (2004), simple
polyphenol blends are widely distributed in the plant kingdom.
Consequently, the marked tendency observed in the concentrations
of gallic acid, chlorogenic acid, and caffeic acid could be attributed
to the processing conditions (extraction of complexed phenolic
compounds) and storage conditions (gradual release of the
complexed phenolic compounds) during the storage period.
In case of gallic acid, the jelly was packed using packaging with
a light barrier, resulting in the high retention of this phenolic
compound during the storage period. The results obtained in the
present study corroborate those reported by Zafrilla et al. (2001),
who evaluated the effects of the antioxidant capacity of ellagic
acid derivatives during the storage of raspberry jam and observed
that the content of this product tended to increase during six
months of storage, probably because of the gradual release of
ellagic acid through ellagitannins present in the jelly after the
heat treatment. In the case of vanillin (Figure 2), the significant
reduction (p < 0.05) during the twelve months of storage, as
discussed above, occurred mainly by the oxidation or degradation
of this compound under the storage conditions and exposure
to light and environmental conditions.

The results of the multivariate analysis of the main components
related to the antioxidant capacity, phenolic compounds and
vitamin C among the different packaging treatments (with and
without light incidence) are shown in Figure 3. For both packaging
treatments (transparent and amber packaging), similar behavior
of the samples was observed. The first major component of both
treatments packing (Figure 3a and 3b) explains 78 and 79% of
the variability between the samples.
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The samples on the first months of storage (0, 3 and 6 months)
were distinct when compared with those on the final period
of storage. Therefore, the content of phenolic compounds and
antioxidant capacity determined by FRAP and ABTS, besides
vitamin C content, were relatively higher on the first 6 months
of storage, whereas the highest results for antioxidant capacity
determined by the DPPH IC, and (-carotene/linoleic acid
methods were detected on the ninth and twelfth months of storage.

4 Conclusion

The processing of curriola pulp resulted in a slight increase in
the bioactive compounds, according to the phenolic compound
contents and different methods of antioxidant analysis; only
the average levels of vitamin C were reduced in the freshly
prepared jelly.

The significant interaction (p < 0.05) between the packaging
factor without light incidence and storage time promoted higher
bioactive compounds retention, mainly gallic acid retention, and
reduced the curriola jelly oxidation percentage, determined by
the antioxidant B-carotene/linoleic acid method.

The storage period significantly influenced (p < 0.05) curriola
jelly quality, promoting decline in its phenolic compounds and
vitamin C and consequently reduction in its antioxidant capacity.
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