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INTRODUCTION and biochemical changes. Thus, to prolong the storage period
of fruits in the post-harvest the addition of edible coating is a
promising method that works on the control of loss of moisture
and flavor, inhibits the penetration of oxygen in the tissue of
the plant and microbial growth (Chandrahasa; Laxmia, 2016).
Edible coatings have been studied as good carriers for the

Guava (Psidium guajava L.) is a fruit the climate, rich in
vitamin C, carotenoids, potassium, fiber, calcium and iron, in
addition to owning pro-vitamin A, B complex vitamins, low
calorie content and great antioxidant potential, being

considered an excellent fruit for human consumption. Despite lncgrp%ranon gf active beOlmpoufndz, Ss(t;lle S% L}/étammls,
its nutritional value, the world trade of guava is limited due to antioxidants and antimicrobials in food ( et a.,

their limited shelf life (Gilla ef al., 2016), since the stage of ~ 2014)- They are thin layers of edible biopoliméricos materials
applied to the surface of foods, providing a barrier against the
migration of moisture, oxygen, carbon dioxide, aromas and
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ripeness of the fruit affects their physical properties, chemical
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application as edible protectors on fruit and vegetables, mainly
processed. with it comes the possibility of utilizd¢do a natural
product, the propolis, that with the growing trends in research
with flavonoids and anti-inflammatory activities of your
statement and the fact of being considered as a medicinal
product. Propolis is a resinous and heterogeneous material
comprising resin collected bybees from the leaves, shoots and
bark of certain tree species that pass through the process of
enzymatic digestion by enzymes in the saliva of bees. While
the composition of propolis seems to depend only on the bee, it
also depends on the species of trees (Vyssotksi et al., 2017).
In order to evaluate the potentiality of conservation through
analises microbiologicas, this work provides to investigate the
best composition for the preparation of edible coating
evaluating their barrier properties and the application as a
cover, in the physiology and quality of guavas processed into
slices, as well as the influence of cooling in storage of the
same, characterizing how the physical condition and the
prolongation of life.

MATERIALS AND METHODS

The experiment and microbiological analyzes were carried out
in the laboratories belonging to the Federal University of
Campina Grande, campus Pombal (CCTA). The steps of
preparation of the experiment follow the flowchart described
below. The and processing of raw propolis hydroalcoholic
extract was performed following the methodology proposed by
daugsch et al. (2008), with modifications. The coatings were
produced following the methodology described by SOUZA
(2010), modified by Silva et al., (2015).

Reception of Elaboration 5 Development N Processing
raw materials ofthe extract of the coating guavas
|
h 4
Immersionin f .
coating > Drying > Packing > Storage

Figure 1. Flowchart of processing operations

Where two formulations were developed: one with 3%
propolis extract raw and the other with 5% of crude propolis
extract. The 'Paluma' guavas were acquired in the public
market town of Pombal/PB, where they were selected
according to the maturation stage, then were sanitizadas in a
solution of sodium hypochlorite to 200ppm for 20 minutes and
then were washed with tap water to removed from the residual
chlorine, were subsequently processed into slices and
subjected to the coatings, being divided into three groups: F1 -
Processed Guava slices without coating; F2 - Processed Guava
slices with 3% of crude propolis extract; F3 - Goiaba
processed into slices with 5% of crude propolis extract. After
the application of coatings, the fruits were stored at two
temperatures (7 and 30°C) where the microbiological analyzes
were performed of Salmonella sp., filamentous fungi and
yeasts and coliforms at 35 and 45°C according to the
methodology described by Silva (2015) every three days,
during 12 days.

RESULTS AND DISCUSSION

Throughout the storage period none of the samples analyzed
showed contamination by Salmonella sp, demonstrating that

the methods of sanitation and hygiene during processing,
application of coatings and manipulation were effective in
addition to the great hygienic and sanitary quality throughout
the course of the experiment. In Figure 2 are expressed in the
results obtained for filamentous fungi and yeasts during
storage of minimally processed guavas. Notes to the guavas
without coating, that the development of fungi began on the
third day of storage, where they were recorded scores of 87.5
UFC/g and 208.3 UFC/g for the temperature of 7°C and 30°C,
respectively. The application of coatings containing 3% and
5% propolis extract associated packaging refrigerated (7°C)
slowed the growth of fungi and resulted in a reduction of
28.0% and 38.0% in counts, simultaneously, when compared
to the control treatment on the 12th day of storage. In the
packaging at 30°C, the best result was obtained for the coating
containing 5% of extract, which decreased by 79.6% and
37.7% the count of fungi in the 3rd and 9th day, respectively.
Counts of filamentous fungi and yeasts, Abreu (2018)
analysing bananas coated with red propolis found the result
ranging from 1.67 to 8,9x10? UFC/g, and these values higher
than those found in guavas minimally processed.

The presence of filamentous fungi and yeasts can be observed
with greater frequency in samples that have high acidity, high
humidity or are in the process of degradation, which may
occur by oxidation of components or for errors in storage and
storage temperature (SILVA et al, 2010; SILVA, 2013). In
Figure 3 shows the results obtained for the Most Probable
Number of coliforms at 35°C (NMP/g) during the storage of
processed guava slices. Check- in Figure 3 initial counts of
Coliforms at 35°C (3.0 NMP/g), and may consider these low
values for all treatments, indicating to the efficiency of the
sanitization of fruit and hygienic-sanitary conditions are
satisfactory in the preparation of coatings, application and
handling of fruit. In guavas processed into slices stored under
refrigeration these counts were kept below 20.0 NMP/g during
12 days of storage. For guavas stored at 30°C, there has been
strong growth of these bacteria after the 3rd day in the fruits
without coating, reaching 110.0 NMP/g on the 9th day of
storage. The application of coatings delayed the increase in
counts until the 6th day and on the 9th day counts were
recorded 15.5 and 60.9% lower than the control treatment,
indicating greater efficiency for the coating with a higher
percentage of propolis extract (5%). In Figure 4 shows the
results obtained for the Most Probable Number of coliforms at
45°C (NMP/g) during the storage of processed guava slices.

As can be observed in Figure 4 that the development of
Coliforms at 45°C in guavas processed in slices maintained at
7°C was similar for all treatments and remained almost
constant during the storage period, between 3.0 to 9.1 NMP/g.
For the fruits kept at 30°C and without coating (control) there
was an increase in the number of coliforms at 45°C between
the 6th and last day of storage, moving from 7.3 to 28.0
NMP/g. In the treatments with 3 and 5 % of propolis extract
there was also an increase after the 6th day, resulting in scores
of 9.10 and 15.0NMP/g, respectively. All counts are
considered low and indicate that the guavas processed into
slices were suitable for consumption, since the National Health
Surveillance Agency - ANVISA down through the RDC No.
12 of 2001, the presence of up to 5.0 x 102 NMP/g in fresh
fruit in natura, prepared sanificadas, chilled or frozen, for
direct consumption.
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According to the results obtained showed that the application
of propolis extract had a positive effect for the reduction of
filamentous fungi and yeasts, where the coating with the
addition of 5% propolis extract was that obtained the best
results, showing that the increase the concentration of propolis
in the coating has expanded its effect reducing the proliferation
of these microorganisms during the storage period.

REFERENCES

ABREU, D. K. P. 2018. Edible coatings based on Red
Propolis, the Conservation of banana Prata Ana. 44 F.

21722
400 (b)
350
300
230
=0
2200
~150
100
30
0 o
0 3 6 9 12 0 3 6 9 12
Retention time (days) Retention time (days)
Source: Author itself.
Figure 2. Counting of filamentous fungi and yeasts (UFC/g) in guava processed into slices with and
without the application of coatings during storage at 7°C (a) and 30°C (b)
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Figure 3. Most Probable Number of coliforms at 35°C (NMP/g) in minimally processed guava with and
without the application of coatings during storage at 7°C (a) and 30°C (b)
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Figure 4. Most Probable Number of coliforms at 45°C (NMP/g) in guava processed into slices with and without
the application of coatings during storage at 7°C (a) and 30°C (b)
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