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APRESENTACAO

O e-book Inovacédo em Ciéncia e Tecnologia de Alimentos — Vol 1, 2 e 3, traz um
olhar integrado da Ciéncia e Tecnologia de Alimentos. A presente obra é composta
por 86 artigos cientificos que abordam assuntos de extrema importancia relacionados
as inovacoes na area de Ciéncia e Tecnologia de alimentos.

No volume 1 o leitor ira encontrar 28 artigos com assuntos que abordam a
inovacé&o no desenvolvimento de novos produtos como sucos, cerveja, paes, nibs,
doce de leite, produtos desenvolvidos a partir de residuos, entre outros. O volume
2 é composto por 34 artigos desenvolvidos a partir de analises fisico-quimicas,
sensoriais, microbiolégicas de produtos, os quais tratam de diversos temas
importantes para a comunidade cientifica. Ja o volume 3, é composto por 25 artigos
cientificos que expdem temas como biotecnologia, nutricdo e revisdes bibliograficas
sobre toxinfecgdes alimentares, probidticos em produtos carneos, entre outros.

Diante da importancia em discutir as inovagcdes na Ciéncia e Tecnologia de
Alimentos, os artigos relacionados neste e-book (Vol. 1, 2 e 3) visam disseminar o
conhecimento e promover reflexdes sobre os temas. Por fim, desejamos a todos
uma excelente leitura!

Vanessa Bordin Viera
Natiéli Piovesan
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CAPITULO 3

AUTOCHTONHUS MICROBIOTA OF THE COCONUT
SPROUT (Cocos nucifera L.: Arecaceae)

Anna Luiza Santana Neves
Master science student - Universidade Federal
Rural de Pernambuco - UFRPE

Amanda Rafaela Carneiro de Mesquita
Laboratério de processamento e analise de
alimentos — Departamento de Tecnologia Rural -
DTR, UFRPE

Edleide Freitas Pires

Laborat6rio de processamento e analise de
alimentos — Departamento de Tecnologia Rural -
DTR, UFRPE

ABSTRACT: Coconut sprout, originated from
Cocos nucifera L., known as apple or coconut
bread is used in gastronomy. Besides flavor
enricher, other benefits can be attributed
considering the current microbiota. The purpose
of this research was to evaluate the coconut
sprout microbiota in search of microorganisms
that are considered beneficial. There were used
7 fruits with 12 weeks after blooming with the
developed sprout. Samples were analyzed
accordingly to the validated methodology.
The results showed that mesophilic aerobic
bacteria, molds, yeast and lactobacilli, compose
the coconut sprout microbiota. Thus allowed us
to conclude that: the identified microbial load is
considered normal for a fresh vegetable product;
coliforms are not part of the normal microbiota of
the coconut sprout and that the coconut sprout

Inovacdo em Ciéncia e Tecnologia de Alimentos 2

can be a natural source of Lactobacillus spp.
being able to use as functional food enricher.
KEYWORDS: sprout, lactobacilli,
vegetable autochthonous microbiota

coconut

11 INTRODUCTION

The coconut tree, Cocos nucifera L.,
belongs to the Aracaceae family and is a
vast monocotyledon very well explored in the
Brazilian bay area, due to the product and sub
products multi functionality (Lima et al, 2015).
The industrial use of the coconut sprout for
feeding purpose is possible through the solid
endosperm process or albumen which can be
submitted to dryness to the copra obtainment
(coconut dry pulp), from where is extracted
the coconut oil, or destined to the coconut
milk and grated coconut fabrication. The liquid
endosperm is commercialized in the natural
form as coconut water (Debmandal & Mandal,
2011).

Next to one of the endocarp holes and
protected by the solid albumen is the embryo
(coconut sprout), which, in its development,
consumes all the liquid albumen (Passos,
1998). The use of the coconut embryo, also
known as coconut apple, coconut bread or
coconut sprout, still is insipient, in spite of the
use in culinary. Due to its sensorial and nutritive
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characteristics, the coconut sprout is used, mainly by the idealizer gastronomists of
dietetic formulations.

In the sprout formation, the fallen coconuts from the coconut tree germinate in
the same location. The fruit in this germination state contains water (liquid albumen),
which are consumed to feed the embryo that develops in the form of a soft and
spongy substance of ivory color, located where before was filled with water (Silva,
2000). The Fig. 1 shows the embryo formation.

The rise of the population interest for natural and functional foods have propelled
the food companiesinthe search for new products with preventive actionsin the attempt
to guarantee the well-being, health and a lower risk of diseases developments (Achi
& Asamudo, 2018). This is the base for the search of products containing lactobacilli
and probiotics, mainly of vegetable origin. Therefore, we bet on the possibility of the
coconut sprout being used as a new non lacteal vehicle for the lactobacilli consume,
with the purpose to reach the special needs consumers, such as the intolerant or
allergic to lactose patients or even the vegans and strict vegetarians.

Figure 1: A) Blomming, B) Beginning of the coconut embryo formation; C) Embryo in the
advanced stage

The use of the coconut sprout for feeding do not compromise the species
maintenance. Laboratorial techniques were used for the cultivation, such as in vitro
micro propagation, which guarantee the preservation of each matrix plant. From
sections in its embryo axis, there are 5 explants (clones) generated, producing health
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seeds with guarantee of greater uniformity in the plantation (GOMES et al, 2004).

2| MATHERIAL AND METHODS

There were used 7 fruits from the dwarf coconut tree 12 months after the floral
bunch opening originated from the Vila Verde farm, located in the Goiana/PE- Brazil
country. The fruits were randomly selected due to showing browning shell which
indicates the fruit dryness and strong weight loss (FONTES, 2002).

To promote the embryo development, the coconuts were stocked on open air,
side by side and covered with dirt until two thirds of its height, protected from the sun
light direct incidence, during 10 days until the epicotyl showing. In this germination
producer, the fruits were kept in 1 meter width lots and irrigation process of mini
effusion and with 6 meters radius extension. The plants were irrigated daily with 7 L/
m?2 by micro sprinkler to guarantee the constant humidity in order to accelerate the
rooting process (FONTES, 2002).

The selected fruits (seven) were identified and opened for the embryo removal,
which were weighted. For the microbiological analysis of each sample there was
taken an analytic unity with 10g dilution in 90mL of saline solution at 0,85%. The
mixture was rightfully homogenized in sterile plastic bag (sample bag — 3M) for
the preparation of successive dilutions until 102, From each dilution, 1mL portions
were inoculated in different culture mediums: Potato Dextrose Agar-PDA acidified,
Plate Count Agar-PCA, Petrifilm CC and MRS Broth, for the determination of molds
and yeasts, mesophililes, coliforms and lactobacilli, respectively. The plates were
incubated in recommended temperatures by validated protocols (PDA at 25°C +
1°C/3 to 5 days, PCA and Petrifilm CC at 35°C +1°C/24-48hs and MRS broth in
anaerobiosis at 30°C+1°C/7 days) (AOAC, 2002; Silva et al., 2007).

The developed colonies counting in plates were performed after the incubation
period and the tubes with MRS broth that showed turbidity were rechouped in MRS
agar for the microorganisms identification. Colonies of different morphologies were
isolated in MRS plates and characterized by the methodology described in the Bergey’s
Manual of Determinative Bacteriology (Hammes and Hertel, 2009). Gram-positive,
non-sporulating, catalase negative, oxidase negative and rod-shaped bacteria were
assumed as being lactobacilli.

3 | RESULTS AND DISCUSSION

3.1 Sprout Massa

In spite of controls observed between blossoming and development of the
sprout, it was observed great mass variation and in the sprout volume (47,07g to
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81,18g, Average = 51,32g) as shown in Fig. 2. This is attributed to variations that
usually occur with fruits in general.

Figure 2: Coconut Sprout

3.2 Coconut sprout microbiota

Several kinds of microorganisms were observed in different culture mediums
used in the research, accordingly results shown on Table 1.

Although total coliforms were frequent in plant products (Franco, 2008; Jay,
2005), the presence of this group of bacteria in the samples was not observed. This
indicates that this group is not part of the autochthonous microbiota of the coconut
bud. According to the legislation (BRASIL, 2002), it is expected an absence of
coliforms in the microbiological analyzes of fruit pulps, which was evidenced in the
present study, possibly due to the internal location of the sprout, which has no direct
contact with the culture environment.

SAMPLES (Log I\C,I:=:U.g") (ciglg- IE(F)SI\;?) (Lol\g%i?fg") (Lo;E(;sUTg") LACTOBACILLI
A 3.25 <1 3.17 <1 Presence
B 3.67 <1 2.40 <1 Presence
C 3.83 <1 3.32 <1 Presence
D 3.36 <1 2.90 <1 Presence
E 3.85 <1 2.90 <1 Presence
F 414 <1 3.54 1 Presence
G 3.55 <1 3.14 1.30 Presence

Tabelal. Coconut sprout autochthonous microbiota

MC= mesophiles counting, CFU= Colony Forming Units. Express results as <1 represent absence of development
in the plate considering the method limit.

Express Results with <10 represent absence of development considering method limit.

Low levels of microorganisms in fresh fruits are considered normal (Franco and
Landgraf, 2008). Our results were also considered within the expected, once the
samples did not present alterations which corroborate Ferreira-Marcal et al (2013)
analyzing frozen fruit pulps commercialized in Governador Valadares, Brazil found
counts of molds and yeasts that ranged from 1 x 10 to 2.1 x 108 CFU / g.

Of the developed colonies in Agar MRS, two were considered lactobacilli
for showing capable characteristics, with the ones described by researchers as
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demonstrated by Table 2 (Tabasco et al., 2007).

As stated by Kandler and Weiss (1986), stick shaped bacteria, Gram
positive, negative catalase and negative oxidase are suggestive characteristics of
Lactobacillus spp. Such resemblance rises the interest by the characterization of
isolated microorganisms of vegetable products in the coconut sprout since this kind
of lactobacilli represents industrial interest.

LAB Colony aspect Cell form Gram Catalase Oxidase

Whitish coloring,
irregular edges, pale
with approximately Long bacillus Positive Negative Negative
2mm.

Discoid colonies,

whitish coloring, milky,
regular edges in Long bacillus Positive Negative Negative
diagonal position

Table 2: Isolated Lactic Acid Bacteria (LAB) characterization
LAB = Lactic Acid Bacteria

Several authors relate the presence of LAB as predominant in natural
fermentation (Obilie et al., 2004; Lacerda et al. 2005; Kostinek et al., 2007; Lucena,
2010; Oguntoyinbo & Dodd, 2010; Lacerda et al., 2011). Therefore, it is admitted the
presence of lactobacilli and even with probiotic characteristics in the coconut sprout,
since it relates equally to a product of vegetable origin. (Lucena et al., 2010)

Coulin et al. (2006) characterized the microbiota of a fermented cassava
African product (attiéké). LAB were the predominant microorganisms throughout the
fermentation with counts of 1.2 x 10° CFU.g". Padanou et al. (2009) studying the
fermentation of lafun, another African product obtained from cassava fermentation,
also found LAB counts higher than yeast counts.

The most studied microorganisms in food fermentation are the lactic acid
bacteria. During fermentation, these bacteria synthesize vitamin and minerals, produce
biologically active components with enzymes such as proteinase and peptidase, and
remove some non-nutrients (Marsh et al., 2014).

Lactobacilli are often added to beverages to make them probiotic, such as juice
and coconut water (Bujna et al., 2017; Giri et al. 2018; Nguyen et al., 2019; Wang et
al., 2019). However, the use of lactobacilli from the autochthonous microbiota of the
coconut sprout can provide better results since coconut water and coconut sprout
already contains beneficial nutrients, it may serve as an ideal food matrix for carrying
probiotic bacteria.
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41 CONCLUSIONS

The obtained results of this study indicated that the coconut sprout microbiota is
composed by aerobic mesophilic bacteria, molds, yeasts and lactobacilli. The found
microbial load was considered normal for a fresh vegetable product; not being an
isolated bacteria of coliform group. Suggestive colonies of Lactobacillus spp. were
founds being part of the autochthonous microbiota of the coconut sprout, being able
to be used for enrichment of the foods considered functional, increasing nutritional
values of foods as well as to provide protection against some diseases. Besides that,
coconut sprout will serve the persons who are unable to consume probiotic dairy
products due to severe lactose intolerance and/or milk protein allergy.
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