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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 24 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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CHEMICAL CHARACTERISTICS OF PROBIOTIC
JUICE FROM CASHEW AND TANGERINE

Maria Thereza Carlos Fernandes
Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Fernanda Silva Farinazzo

Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Carolina Saori Ishii Mauro

Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Juliana Morilha Basso

Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Leticia Juliani Valente

Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Adriana Aparecida Bosso Tomal

Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana
Alessandra Bosso
Universidade Pitagoras Unopar, Programa

de Pos-graduacéo - Mestrado em Ciéncia e
Tecnologia de Leite e Derivados

Londrina — Parana

Camilla de Andrade Pacheco
Universidade Estadual de Londrina, Departamento
de Agronomia

Inovacdo em Ciéncia e Tecnologia de Alimentos

Londrina — Parana

Sandra Garcia
Universidade Estadual de Londrina, Departamento
de Ciéncia e Tecnologia de Alimentos

Londrina — Parana

ABSTRACT: Fruit juices are considered healthy
foods, consumed worldwide and promising non-
dairy means for the production of functional
foods containing probiotics. Fruits such as
cashew and tangerine have excellent nutritional,
functional properties and are widely produced
in Brazil. This study verified the stability during
21 days of storage at 4 °C of cashew juices
(CS) and tangerine (TS) added by L. plantarum
BG112, for which pH, °Brix, color, cell viability
and phenolic compounds were analyzed. A few
variations occurred at pH: SC of 4.0 + 0.06 to
3.96 +0.00 and TS of 3.69 +0.00 to 3.53 £ 0.10
and initial brix of 1.83 + 0.05 (CS) and 6.00 +
0.14 (TS). Changes in color during storage
indicate its degradation, and the L* parameter
of both samples showed a greater tendency for
white color at the end of 21 days .The viability
of L. plantarum reduced 53% in the SC sample
and did not fall in the TS sample during the
analyzed period. In the analysis of phenolics CS
presented 122.79 + 0.14 to 109.22 + 0.40 and
from 35.56 + 0.20 to 29.02 + 0.02 for TS.

KEYWORDS: Functional food; Lactobacillus
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plantarum; Phenolic compounds; Storage Stability.

11 INTRODUCTION

Functional foods provide several benefits to consumer health, beyond the basic
nutrients needed for good nutrition. Inthis sense, the functional foods market has shown
strong growth in recent years, reflecting the concern and the interest of consumers
to eat foods that promote health benefits (MARTINS et al., 2013; MOUSAVI et al.,
2011). Food as essential maintenance and life factor presents increasingly intense
concepts about the relation of functional foods to the intestinal microbiota, making
food containing probiotic instruments from various studies (UYEDA et al., 2016).

Probiotics provide various beneficial effects to the consumer such as
cholesterol reduction, reduction of lactose intolerance, regulation of the intestinal
flora, improvement of the immune system, inhibition of pathogens, better absorption
of minerals and production of vitamins. To get these benefits, probiotics should be
consumed daily and associated with healthy eating habits (COELHO, 2009; OLIVEIRA
et al., 2002).

The main commercially available probiotic microorganisms belong to the genera
Lactobacillus and Bifidobacterium. Lactobacillus plantarum is often associated with
plant fermentation, although it can be found in several environmental niches (COSTA
et al., 2014).

Lactobacillus plantarum, is considered a probiotic microorganism, certified by
the FDA as GRAS (substance or food generally considered safe). It is characterized
by being facultative, mesophilic and heterofermentative anaerobic. With a better
development in pH between 4 and 9, it is isolated in different ecological niches,
highlighting products of plant origin (BRINGEL et al., 2005) in which it has good
adaptation.

Studies have attributed to L. plantarum skills to colonize the gut of humans,
modulate the immune system, reduce the risk of cardiovascular disease, alleviate
intestinal problems among others (WANG et al., 2009).

Most research involving probiotics is for dairy products such as fermented milk
and yoghurt (SAAD, 2006). However, the consumption of fermented dairy products
is inadequate for people lactose intolerant or allergic to milk proteins, and the steady
increase in the number of vegetarian and vegan consumers increases the need for
vegetable-based probiotic products (BANSAL et al., 2016; RANADHEERA et al.,
2017; WHITE; HEKMAT, 2018).

Thus, the development of non-dairy probiotic products, mainly using fruit juices
as a medium, is in growing demand. Among the characteristics for the use of fruit
stand out the profiles of taste that are attractive for all age groups, in addition to
the connotation of healthy and refreshing foods (SHEEHAN, et al., 2007; LUCKOW,;
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DELAHUNTY, 2004).

Health promotion attributed to fruits and vegetables is related to high levels
of beneficial substances, such as antioxidants, vitamins, fibers and minerals,
which together with the benefits of probiotics can bring additional contributions to
consumer health (VASUDHA; MISHRA, 2013; COUTO; CANNIATTI-BRAZACA,
2010). In addition, taking advantage of surplus fruit production can lead to product
diversification, reduce post-harvest losses and possible economic losses in the off-
season (MAIA et al., 2009).

Among the possibilities of fruit that can be used in the preparation of probiotic
juices is cashew. This pseudofruit is worldwide known and popular, being consumed
as juice ready to drink and concentrated (ZEPKA et al., 2009). The cashew has
a high content of ascorbic acid, minerals, organic acids, phenolic compounds
and carbohydrates besides several antioxidant compounds such as carotenoids,
flavonoids, tannins among others (ASSUNCAOQO; MERCADANTE, 2003). Despite all
the benefits of its consumption, the cashew peduncle has annual losses of around
one million tons in the State of Ceara, being of extreme economic importance the
development of products using this fruit (SANCHO et al., 2007).

Another fruit widely produced in Brazil, tangerine (Citrus reticulate) is a citrus
fruit, being an excellent source of antioxidant substances, such as ascorbic acid,
phenolic compounds and caratenoids that can present beneficial health effects due to
its nutritional properties. Still stand out for the pleasant taste and paladar, becoming
quite appreciated by the consumer. For these characteristics, the developments of
new products can also be interesting (CASER; AMARO, 2006).

2| MATERIAL AND METHODS

2.1 Materials

Lactobacillus plantarum strain BG112 (Sacco-Cadorago, Italy) in the lyophilized
form used in this study. The cashew and tangerine pulps were purchased from Polpa
Norte in the city of Londrina.

2.2 Preparation of probiotic cultures before inoculation

1% (w / v) of lyophilized L. plantarum BG112 culture was added in Man, Rogosa
and Sharpe culture broth (MRS) and incubated at 37 °C for 24 hours, according to
Sheehan et al. (2007). Cells were separated by centrifugation at 10.000 rpm for 10
minutes at 4 °C, the supernatant was discarded in the biomass washed with 0.9%
sterile saline. The biomass of L. plantarum BG112 obtained was resuspended in 10
mL of cashew juice or tangerine at a concentration of 10 log CFU/mL.
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2.3 Juice preparation

The tangerine and cashew pulps were beaten with potable water in the ratio of
1to 2 (m/v), then pasteurized for 1 minute at 90 °C. The biomass of cells obtained
according to item 2.3 it was added in 300 mL (gsp) in tangerine (ST) and cashew
juice (SC).

2.4 Analysis

2.4.1 Cell viability

Viabilitys of L. plantarum in the samples were determined by the plate count
method, where after decimal dilutions in peptone water 0,1% w/v, 1.0 mL of each
dilution was poured in MRS medium (Man, Rogosa and Sharpe) and incubated at 37
°C, for 48 h, under anaerobiosis in the sample with 0, 7, 15 and 21 days in storage
at 4 °C.

2.4.2 Physicochemical evaluations

The pH was determined using a digital potentiometer (KASVI®, Brazil). The level
of total soluble solids (TSS), as °Brix, was assessed using a digital refractometer
(PAL-BX/RI, ATAGO, JAPAN), according to AOAC method No. 932.12 (AOAC,
2012). For the control of the parameter was used colorimeter (Chroma Meter CR-400
Sensing, Konica Minolta, Japan) operating in the CIELab system, pre-calibrated on
white surface.

2.4.3 Determination of total phenolic compounds

For the determination of total phenolic compounds, the methodology described
by Benzie and Strain (1999) was used, with 0.5 mL of Folin-Ciocalteau reagent 0.9
N, 0.5 mL of 7.5% sodium carbonate and 0.5 mL of the samples, and incubated
for 1 hour at room temperature, protected from light. After this period, a UV-visible
spectrophotometer (760 nm) was read using the Folin-Ciocalteau solution and sodium
carbonate as blank. Quantification was done by the standard curve of gallic acid
(4.00 to 16.00 mM) and the results expressed in mg equivalents of gallic acid/100 mL
(EAG).

3 | RESULTS AND DISCUSSION

3.1 Cell viability

During the 21-day storage period, it was possible to observe a drop of
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approximately 53% in the number of viable L. plantarum BG112 cells in cashew juice,
while the tangerine juice kept the resistance in the microorganism in the same period.
As shown in table 1.

Days
Samples y
0 7 15 21
Cashew 8.44 £0.152 5.30 £0.10° 4.55 £0.03° 4.50 £0.05°
Tangerine 8.23 +0.01° 8.26 = 0.05° 9.19 £ 0.152 8.26 £0.07°

Table 1: Cell viability (log CFU/mL) in cashew and tangerine Juice during storage in 4 °C

*Averages with different letters in the lines differ significantly (p> 0.05)

This result can be related to the fact that the peduncle of the cashew presents
great content of phenolic compounds; (LAVINAS et al., 2006; PEREIRA; MACIEL;
RODRIGUES., 2011), which may interfere with probiotic survival, as observed by
Nualkaekul and Charalampopoulos (2011). The researchers observed that cell
survival in cranberry and pomegranate declined very rapidly, while in the case of
lemon juice, cell concentration reduced approximately 1.1 log after 6 weeks of
storage. Even the lemon juice exhibiting lower pH, such as mandarin in our study, the
survival of the cells in the other juices were much lower; this can be justified by the
presence of phenolic compounds with potential antimicrobial action (NUALKAEKUL,;
CHARALAMPOPQULOS, 2011).

3.2 Color

The color results are shown in the table 2. For the parameter L* (0 = Black and
100 = White) indicating the brightness the CS sample showed an increase during
the storage period, indicating a sample closer to white (HUNTERLAB, 2019). For the
parameter a* (red and green coordinates) the negative value (from -3.07 + 0.07 to
-4.03 + 0.05) indicates the predominance of the green coloration.

Parameter b* (blue and yellow coordinates): the images are positive, indicating
a tendency to yellow coloration. During the storage period it was possible to observe
a reduction in the values of this parameter which indicates lower intensity in the
yellow color.

The decrease of this pigment is one of the main causes of lower useful life
and consumer dissatisfaction (PEREIRA; MACIEL; RODRIGUES, 2011). Zepka et al.
(2009) points out in their studies that thermal treatments such as pasteurization (60°
to 90°) can cause degradation of the main carotenoids of cashew juice, reducing the
yellow coloration.
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Days

Samples

0 7 15 21
L* 40.81 +£0.17¢ 43.48 +0.60° 41.86 +0.86° 52.12 +0.38?
Cashew a* -3.07 £0.07° -2.90 £0.16° -2.41 £0.16° -4.03 £ 0.05°
b* 9.46 +0.15° 9.02 +0.10° 10.59 +0.192 6.01 +0.23¢
L* 33.83 +0.09? 33.36 + 0.062 34.56 + 0.442 42.59 +1.00°
Tangerine a* -2.48 £ 0.06° -1.30 +£0.05° -1.00 £ 0.02° -1.15+0.28°
b* 20.26 +0.08? 19.40 £ 0.422 20.04 +0.66% 18.10 £ 0.98°

Table 2: Colors in cashew and tangerine Juice during storage in 4 °C

*Averages with different letters in the lines differ significantly (p> 0.05)

Inthe TS sample, there was also an increase in luminosity during storage, which
may indicate the degradation of the typical juice coloration, as evidenced by the
alterations in the other parameters. The reduction of b* during the 21 days indicates
that the product has lost its yellowish tint. According to Cortés; Esteve; Frigola (2008)
color variations during storage are higher in pasteurized juice such as orange when
compared to in natura, or those submitted to other conservation treatments.

3.3 pH and total soluble solids

During the storage period there were no large variations of pH in both samples.
The pH of the tangerine ranged from 3.69 to 3.58 values close to that found by Dutra
et al. (2010) under similar pasteurising conditions. Cashew juice remained at pH
4.00, slightly higher than that found by Sancho et al. (2007), which obtained values of
3.73 for cashew juice with high pulp content. The pH results are shown in the figure 1.

4.5

Cashew
4.0-

-o- Tangerine

3.5

3.0

0 5 10 15 20 25
Days

Figure 1: pH of cashew and tangerine juice

Total soluble solids indicate the quantity of substances that are present, being
constituted mostly by sugars (CHAVES et al., 2004). The results of this study can be
found in the table above (table 3). For the ST sample the result was 6 to 5.8 at the
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end of storage. Moreira et al. (2012) found results between 1 and 10.47 ° Brix, and
the highest value corresponds to industrialized ready-to-drink mandarin juice, where
sugar was added.

Days
Samples
0 7 15 21
Cashew 3.08 +£0.052 3.10 £ 0.052 3.03 £0.102 3.20 £0.20?
Tangerine 6.00 +0.142 5.80 +0.052 5.80 + 0.05? 5.80 £0.122

Table 3: Total soluble solids (° Brix) in cashew and tangerine Juice during storage in 4°C

*Averages with different letters in the lines differ significantly (p> 0.05)

3.4 Determination of Total Phenolic Compounds

The CS presented higher values of phenolic compounds when compared to
the TS sample (about 3.5 times) according to table 4 below. These values show the
results obtained in the count drop of L. plantarum BG112 in the sample containing
cashew nuts. Due to the presence of phenolic compounds with antimicrobial action.
The cashew present alkylphenols such as anacardic acids, cardols and cardanols,
which may present antimicrobial action

Tangerine, like the other citrus, has several phenolic acid types, the most
abundant being caffeic, chlorogenic, ferulic, sinapic and p-coumaric (TOKUSOGLU;
HALL, 2011). Fejzi¢ and Cavar (2014) obtained results of 35.7 mg GA / 100 mL and
33.4 mg GA /100 mL for tangerine juice and fruit in natura respectively. This result is
similar to what we found in our work. Both samples showed a decrease in phenolic
content during storage. What could be minimized by employing different types of
packaging.

41 CONCLUSIONS

In this work we conclude that mandarin juice was shown to be the best basis
for L. plantarum culture when compared to cashew juice due to cell viability in 21
days at 4 °C. In this way new studies to increase the viability of L. plantarum, such as
fermentation of the product, microempasulation would be necessary for the production
of a functional cashew juice.
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