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APRESENTACAO

A presente obra “Nutricdo sob a Otica Tedrica e Pratica” publicada no formato
e-book, explana o olhar multidisciplinar da nutricdo e contemplara de forma categorizada
e interdisciplinar evidéncias cientificas desenvolvidas em diversas instituicdes de ensino e
pesquisa do pais. Em todos esses trabalhos a linha condutora foi o aspecto relacionado
a avaliacdo antropométrica da populagéo brasileira; educagdo alimentar e nutricional;
comportamento e padrdes alimentares; vivéncias e percepg¢des da gestacdo; avaliagbes
fisico-quimicas e sensoriais de alimentos, determinacao e caracterizacdo de compostos
bioativos nos alimentos; desenvolvimento de produtos alimenticios e areas correlatas.

Temas diversos e interessantes sdo, deste modo, discutidos neste e-book com a
proposta de fundamentar o conhecimento de académicos, mestres e todos aqueles que de
alguma forma se interessam pela nutricdo, satude e seus aspectos. A nutricdo é uma ciéncia
relativamente nova, mas a dimensao de sua importancia se traduz na amplitude de areas
com as quais dialoga. Portanto, possuir um material cientifico que demonstre com dados
substanciais de regides especificas do pais € muito relevante, assim como abordar temas
atuais e de interesse direto da sociedade. Deste modo a obra “Nutrigdo sob a Otica Tedrica
e Pratica” se constitui em uma interessante ferramenta para que o leitor tenha acesso a um
panorama geral do que tem sido construido na area de saude e nutricdo em nosso pais.

Uma 6tima leitura a todos(as)!

Carla Cristina Bauermann Brasil
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ABSTRACT: Nowadays, health concerns
contribute to an increasing search for healthier
food, with a lower content of synthetic additives,
like the artificial dyes. This constant search
has favored the development of new products
that use natural ingredients and have a high
nutritional value. This way, the objective of the

Nutricdo sob a Otica Tedrica e Pratica

KETCHUP

present study was produce and optimize an
artisanal ketchup formulation, without synthetic
dyes, and with fibers add. Ten formulations of
ketchup with different concentrations of natural
dye betalain and green banana biomass were
prepared and analyzed by Check All That Apply
(CATA) and acceptance sensory tests. It was
observed that the preparation of a functional
ketchup with good sensory acceptance (hedonic
value between ‘like slightly’ and ‘like moderately’),
rich in fibers (85.71% green banana biomass),
without compromising the product’s sensory
characteristics, considering addition of 30% the
formulation with natural dye betalain.

KEYWORDS: Betalain. Sensory acceptance.
Functional foods. Dietary Fiber. Resistant starch.

USO DE CORANTE NATURAL E
BIOMASSA DE BANANA VERDE NO
DESENVOLVIMENTO DE CATCHUP

RESUMO: Atualmente, as preocupagbes com
a saude contribuem para uma crescente busca
por alimentos mais saudaveis, com menor
teor de aditivos sintéticos, como os corantes
artificiais. Essa busca constante tem favorecido o
desenvolvimento de novos produtos que utilizem
ingredientes naturais e possuam alto valor
nutritivo. Dessa forma, o objetivo do presente
estudo foi produzir e otimizar uma formulagéo
de ketchup artesanal, sem corantes sintéticos
e com adicdo de fibras. Dez formulagdes de
ketchup com diferentes concentragcbes de
corante natural betalaina e biomassa de banana
verde foram preparadas e analisadas pelos
testes sensoriais Check All That Apply (CATA) e
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aceitag@o. Observou-se que o preparo de um ketchup funcional com boa aceita¢éo sensorial
(valor heddnico entre ‘gosto levemente’ e ‘gosto moderadamente’), rico em fibras (85,71%
de biomassa de banana verde), sem comprometer as caracteristicas sensoriais do produto,
considerando adicédo de 30% da formulagéo com corante natural betalaina.

PALAVRAS - CHAVE: Betalaina. Aceitacdo Sensorial. Alimentos funcionais. Fibra dietética.
Amido resistente.

11 INTRODUCTION

The substitution of essential and natural foods is observed often due to the growing
introduction of processed foods (MONTEIRO et al., 2010; KARNOPP et al., 2017). The
high consumption of processed foods results in also high intake of preservatives and dyes,
which are mostly synthetic and do not add nutritional value to the individual’s diet (TULI et
al., 2004; STACHOVA et al., 2016).

Food additives are critical in the food industry to make products more attractive and
to increase stability during shelf life. They can be defined as compounds and / or extracts
added to a food product for a specific technological purpose (FAUSTINO et al., 2019).

A food additive must be safe for the consumer’s health; however, artificial additives
can contribute negatively to health, being able to lead to unwanted side effects due to
their excessive intake. Research has shown acute or chronic toxic reactions linked to the
use of additives, triggering allergic processes, hyperactivity in children, neurobehavioral
alterations, and, in the long-term, neoplasms (TULI et al., 2004; STACHOVA et al., 2016).
The adverse effects of these artificial additives and the growing concern about health have
led consumers to seek a healthy diet, mainly focusing on healthy food products in order to
support the new lifestyle and reduce the risk of some diseases (ASIOLI et al., 2017)

In this context, food industries began to seek for natural ingredients that provide
product properties and contributed to increase the product nutritional value and health
benefits (ASIOLI et al., 2017). Examples are the use of natural pigments extracted from
fruits and vegetables, which provide the desired coloration of processed products and add
nutritional value to them; and the green banana biomass utilization (SILVA et al., 2017).

The green banana biomass is a cooking product from green banana peeling under
water immersion. Posteriorly, the peeling is separated, and the pulp is meshed and called
as biomass (SILVEIRA et al., 2017). Its application in foods does not alter the taste, besides
improving their nutritional quality by including high fiber content, proteins, antioxidants
flavonoids, minerals (potassium, phosphorus, magnesium, manganese, zinc and copper),
vitamins (A, C, complex B and folic acid), and increasing the product’s yield (RANIERI;
DELANI, 2014; CASTELO-BRANCO et al., 2017). Besides that, the biomass has potential
for being used in the development of functional foods because it has a significant content
of resistant starch, soluble and insoluble fibers that can promote beneficial functions to the

body, such as cholesterol reduction, a positive effect on glycemic index and fermentation
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capacity in the human colon (RANIERI; DELANI, 2014; SILVEIRA et al., 2017). Green
banana biomass can be used in different products such as bread, pasta, mayonnaise, and
pates (RANIERI; DELANI, 2014).

An example of a processed product commonly consumed by different age groups,
but that is not generally seen, as food with nutritional benefits is the ketchup. It is due to
the use of Food artificial additives by most brands. Ketchup is the most consumed fast
food supplement in households or restaurants (PRAKASH et al., 2016). Due to its high
consumption and the growing search for healthier products, the present study aimed to
prepare and optimize the formulation of artisanal ketchup, free from synthetic dyes and
added with natural pigment and green banana biomass.

21 MATERIAL AND METHODS

2.1 Obtaining green banana biomass

The process for obtaining the biomass was defined after preliminary tests. Green
bananas were acquired from the local commerce, and they were washed with abundant
running water with a sponge, and duly sanitized with sodium hypochlorite solution at 100
ppm (10 mL of sodium hypochlorite and 10 L of water). After washed and sanitized, they
were subjected to the cooking process in a pressure cooker, submerged in water, for about
20 min at 180 °C. That was followed by manual peeling of fruits and grinding of pulps
removed with a spoon, in a blender at full speed until obtaining a consistent dough (green
banana biomass). Subsequently, it was stored in a capped glass pot under refrigeration until
use (RANIERI; DELANI, 2014; SILVA et al., 2017).

2.2 Obtaining natural beet dye

In order to obtain the natural dye, the beet was used as an extraction source, being
purchased in the local commerce. The beets were washed with abundant running water with
a sponge in order to remove the apparent soils. After washing, the beets were cooked in a
pressure cooker for about 35 min at 120 °C. So, the beets were peeled, chopped and ground
in a blender until obtaining a dough. That was taken to the medium heat in a stainless steel
pan in order to reduce its content, being concentrated and thus obtaining the raw material
of the natural dye, which was added to the ketchup. Preliminary tests defined the obtaining
process. Subsequently, it was stored in a capped glass pot under refrigeration until use.

2.3 Samples

The ingredients used in the ketchup development were purchased from a single trade
in Lavras - MG. At the time of acquisition, the quality of the products was verified through the
validity period and the quality certification. Ten formulations of ketchup were prepared, with
different concentrations of natural dye and green banana biomass, as described in Table 1.
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Formulations

Quantity for 100 g of ketchup

Green Banana

Natural beet dye

Classification

biomass (%) according to
(9) fiber content
F1 28.57 10
F2 28.57 20 SOURCE
F3 28.57 30
F4 57.14 10
F5 57.14 20 RICH
F6 57.14 30
F7 85.71 10
F8 85.71 20 RICH
F9 85.71 30
F10 Control - free from biomass and dye

Table 1. Composition of the ketchup formulations in relation to the quantities of green banana
biomass and natural beet dye.

*Quantity of fibers / 100 g ketchup: 3 g for formulations F1, F2 and F3; 6 g for formulations F4, F5 and
F6; and 9 g for formulations F7, F8 and F9.

The variations of the amounts of green banana biomass were previously determined

through preliminary tests in order to add a sufficient amount of biomass to the formulations

capable of conferring possible fiber-rich or source claims to the ketchup, considering the

RDC resolution n° 54 of November 12, 2012, which provides for the Technical Regulation on

Complementary Nutritional Information, whereas the food can be considered as a source of

fiber when it has 3 g of fiber/100 g of the product and a fiber-rich when it has 6 g of fiber/100

g of the product. Therefore, in order to obtain a functional ketchup, three concentrations of

green banana biomass were defined, as described in Table 1.

2.4 Preparation of ketchup

Ketchup preparation was adapted from Thakur et al. (2018). For the processing of

ketchup formulations added with green banana biomass and natural beet dye, and the

control formulation (F 10), the ingredients described in Table 2 were used as raw material.
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Ingredients Amounts (g/mL)

Tomatoes 2000
Sugar 16
Salt 5
Vinegar 13
Onion 7
Garlic 4
Clove 3
Cinnamon powder 1
FINAL YIELD 737.4¢g

Table 2. Base formulation used for ketchup preparation

The tomatoes were acquired from the local commerce. After cleaning the fruits in
running water and sponge for removal of larger soils, the tomatoes were immersed in a
solution of the sodium hypochlorite (NaCIO) of 100 ppm for 10 min. After sanitation, the
tomatoes were submitted to the bleaching process, being placed in boiling water and left
for 2 min for the enzyme inactivation and peel detachment, in order to facilitate peeling and
avoid waste. The tomatoes were cooled in cold water and with ice to stop the cooking and
then pulped manually.

Afterward, the obtained pulp was mixed with the other ingredients (sugar, salt, onion,
clove, cinnamon, and garlic), and then ground in a blender for approximately 2 min. After
grinding, the formulation was sifted, being discarded the retained material.

In order to concentrate the formulations, the refined material was placed in a pan and
subjected to heating for free water removal until it reached the desired concentration, about
14 °Brix. After that, 13 ml of vinegar was added to reduce the pH and to aid in the ketchup
taste. Hereupon, the green banana biomass was added, contributing to the texture, besides
adding nutritional value to the final product, once it contains the resistant starch; finally, the
natural dye agent was added in order to enhance the ketchup tone. This was added in ratios
of 10, 20 and 30% in each of the three biomass ratios. The ketchup was packed in glass
containers and subjected to sensory tests.

2.5 Sensorial analysis

Sensory analyses were performed at the Sensory Analysis Laboratory of the
Department of Food Science of the Federal University of Lavras with healthy individuals
and without any restriction to the analyzed products. The study was performed according
to the Research Ethics Committee on Human Beings (COEP) of the Federal University of
Lavras (CAAE: 55869616.2.0000.5148).
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Sensory analysis of the 10 ketchup formulations was performed by 90 ketchup
consumers, aged over 18 years through the CATA (Check All That Apply) test to detect the
appearance, taste, texture, and aroma attributes that describe the ketchup samples (ARES
et al., 2010). An acceptance test was also applied, using a hedonic scale of nine points,
ranging from “1 extremely disliked” to “9 extremely liked” (STONE; SIDEL, 1993).

The panelists were arranged in individual cabins isolated from noisy and busy
places, away from odors that could influence in the analysis for the accomplishment of tests
(Teixeira, 2009).

Samples (3 g) were served on toasts arranged in disposable napkins coded with
3-digit numbers in two sessions, following the balanced order proposed by Walkeling and
Macfie (1995). In order to clean the palate, natural mineral water was available to the judges
for use before and between the samples.

2.6 Statistical analysis

Sensory results were analyzed by an internal preference mapping obtained for the
sensory acceptance of the evaluated ketchup formulations; and by an external preference
mapping obtained through the CATA test data and acceptance in relation to the overall
aspect of the evaluated ketchup formulations using the SensoMaker software (PINHEIRO
et al., 2013).

31 RESULTS AND DISCUSSION

3.1 Sensorial analysis

Figure 1 shows the Ketchup acceptance results.

n

0.5

Factor 2
o

051

-F‘IO

Factor 1

Figure 1. Three-way internal preference mapping obtained for the ketchup sensory acceptance
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F1,F2, F3, F6, and F9 were the samples preferred by tasters in relation to appearance,
taste, texture and aroma properties. Moreover, it is observed that all the sensory properties
contributed to their acceptance. Considering that the properties that constitute the sensory
quality are integrated into the brain, as an overall impression quality (OLIVEIRA, 2010;
RODRIGUES et al., 2014), Table 3 shows the means obtained.

Ketchup F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Formulations
Average of 6.79 6.80 667 593 597 6.30 567 574 6.22 4.41

overall + + £ + + + + + + £

acceptance 185 164 175 172 165 175 1.84 196 1.73 215

Table 3. Means of overall acceptance of ketchup formulations

In general, it is noted that the formulations with a lower concentration (28.57%) of
green banana biomass (F1, F2, and F3) were well evaluated by the tasters, with scores
between 6 “like slightly” and 7 “like moderately”. These results show that the natural beet dye
content, equivalent to 10% (F1), 20% (F2) and 30% (F3), did not influence the evaluation of
the sensory characteristics of ketchup at this lower biomass concentration (28.57%), since
all three formulations were well accepted. Based on these results, it can be suggested that
it is possible to develop a ketchup fiber source, added with 28.57% green banana biomass
and well-accepted sensory, regardless of the concentration of natural dye to be added.

F6 and F9 are also among those preferred by the tasters (Figure 1), with hedonic
scores also between 6 and 7. It is noted that these formulations were added with the
maximum dye content under study, equivalent to 30% ketchup. Therefore, higher amounts
of green banana biomass (57.14% and 85.71%) can be added as long as these formulations
are added with the maximum natural dye content under study. It should be noted that such
ketchup samples can be considered as rich in fiber, since there are 6 g and 9 g of fibers in
100 g of the product, respectively.

The addition of biomass is essential due to resistant starch (RS), a component
that has a dietary fiber-like property because of its physical inaccessibility to digestive
enzymes (ZENG et al., 2015). According to Fuentes-Zaragoza et al. (2010), the RS has
been considered as a great option of functional fiber to be added in food products, since it
has a white color, neutral flavor, small particles and is capable of increasing the product’s
texture. Thereby, its addition in the formulation can improve the final product and enable the
preparation of products with greater appeal and greater palatability in relation to products
prepared with the conventional fibers.
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Color is one of the leading properties evaluated initially for the product’s acceptance
or rejection by the consumer, and this is why color analysis is extremely important for the
food industry (STACHOVA et al., 2016). This information corroborates the results of the
present research, where it was noticed that the natural dyes betalain were capable of
maintaining the identity and quality characteristics of ketchup, without mischaracterizing the
product, even with the addition of green banana biomass at higher contents.

Moreover, it can be noted that the ketchup formulation without the addition of
green banana biomass and dye was the most rejected by the tasters in relation to all
the sensory characteristics under study (Figure 1). This fact proves that the addition of
green banana biomass and betalain dye, besides adding nutritional value to ketchup, also
positively emphasize the sensorial characteristics of this product, and may even improve its
acceptance by consumers and be a potential substitute for traditionally processed ketchup,
which is added with additives and preservatives.

Artificial dyes are widely used in the production of processed foods due to the ease of
production and coloring ability (OPLATOWSKA-STACHOWIAK; ELLIOTT, 2015). However,
its use is strictly controlled, once the harmful effects of the high intake of these dyes for
health have been proven, highlighting its relation with cancer, neurobehavioral alterations,
toxicological risks, among others, a clear need to reduce exposure to these compounds is
observed in order to prevent future damage to health (YAMJALA et al., 2016).

Besides the harmful effects already mentioned, the use of artificial dyes also does
not provide any nutritional value to the product (OPLATOWSKA-STACHOWIAK; ELLIOTT,
2015). Thus, there is a tendency in the food industry to remove synthetic dyes and use
natural components, since they are as effective in coloring as the artificial ones, besides
conferring organoleptic characteristics to the product, being safe and providing benefits for
the consumer’s health (MARTINS et al., 2016).

Therefore, the exclusive use of natural components in the preparation of ketchup,
such as the betalain dye (which has antioxidant properties), and green banana biomass,
which has the resistant starch (RA) as main component (which acts in the protection of the
gastric mucosa by improving the intestinal transit, contributing to the proliferation of the
local beneficial microbiota (SHORTT et al., 2017; KOH; ROWLING, 2017), it is possible to
produce a healthier product, common and easily accessible by most individuals, and that
will add nutrients to the diet of the consumer population.

Considering that the overall impression reflects the behavior of other sensory
properties in relation to the acceptance of ketchup formulations, the overall aspect data
were used to relate the information recorded by tasters to technically describe the ketchup
formulations (through the CATA methodology) and their respective scores, which were
represented in the external preference mapping in Figure 2.
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Figure 2. External preference mapping obtained through the CATA test data and acceptance in
relation to the overall aspect of the evaluated ketchup formulations.

The external preference mapping (Figure 2), which relates the overall aspect
evaluation and the characteristics that best describe the ketchup formulations, showed
that the characteristics that contributed to the formulations F1, F2, F3, F6, and F9 were
the preferred were: reddish and purplish color, shiny and uniform; consistent and creamy
texture; sweet taste and tomato aroma. In the study performed by Prakash et al. (2016)
using a mixture of acerola and tomato pulp to prepare ketchup, the tomato aroma and sweet
taste were also reported, whereas color was the single divergent property, being the red one
from the brick, which was clearest and considered as more attractive in the study than in
the present research.

According to Torbica et al. (2016), the main characteristics that consumers consider
desirable in ketchup are an intense red color, high consistency, sweet and tomato aroma
and flavor, and spicy taste. Therefore, the results obtained in the sensory analysis as
favorable for acceptance of the ketchup prepared with green banana biomass and betalain
were similar to the characteristics desirable by consumers in other studies, demonstrating
that the product has significant market potential.

However, the sensory characteristics that contributed to the rejection of the F10
sample, without the addition of dye and green banana biomass, were acid, spicy and sour
taste; the sandy, carved, thin and opaque appearance; and without characteristic aroma. In
this way, the additions of natural ingredients, betalain dye, and green banana biomass, in
the formulations contribute to the greater acceptance of ketchup, being possible to prepare
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a healthy product that simultaneously meets the consumer’s sensory requirements.

4] CONCLUSION

It was possible to prepare the new product, the artisan ketchup, free from synthetic
dyes and rich in fibers, optimizing the concentration of green banana biomass and natural
dye to be added to ketchup. According to the results, it was observed that it is possible to
prepare natural ketchup, rich in fiber (85.71 g of green banana biomass), additive-free, with
sensory acceptance higher than the traditional product, considering the addition of 30% the
formulation with natural dye betalain.

Where the product elaborated in the present study is easy to obtain and economically
viable, it is an interesting option for diversification and supply of healthier products that meet
the current trends of population healthiness.
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