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APRESENTACAO

Caro leitor,

As Ciéncias Biologicas € uma grande &rea de estudo que diz respeito a todos
0s seres vivos e suas especificidades; mas também faz intersecgdo com outras areas,
como a Educacéo, a &rea da Saude e a Biotecnologia. Nesta obra, “Producéo cientifica
em Ciéncias Biologicas 2”, nossa intencéo é mostrar ao longo de 18 capitulos o que vem
sendo produzido neste campo, com trabalhos originais ou de revisao que englobam saudde,
bioconservacdo, meio ambiente, pesquisa experimental, Microbiologia, aplicacbes na
industria farmacéutica e Educacéo.

Trabalho com anticorpos monoclonais para diagnostico, com antigenos plaquetarios,
ou avaliagédo de aspectos clinicos e epidemiologicos de doengas como anemia falciforme;
producdo de cosméticos, aplicagdo de biotecnolégica de micro-organismos na indistria,
conservagdo ambiental e registro de novas espécies animais; ou avaliagdo do tema
saude e curriculo escolar. Estes sdo alguns dos temas encontrados neste livro e mostram
a importancia da multidisciplinaridade e da interdisciplinaridade dentro das Ciéncias
Bioldgicas. E com certeza uma literatura necessaria para estudantes e profissionais.

Sempre prezando pela qualidade, a Atena Editora possui um corpo editorial formado
por mestres e doutores formados nas melhores universidades do Brasil, com o objetivo
de revisar suas obras. Isto garante que um trabalho de alta qualidade chegue até vocé.
Esperamos que vocé tenha uma étima leitura!

Daniela Reis Joaquim de Freitas
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ABSTRACT: This work has as main objective the
development of a special malt from a malt base
type Pilsen. After hydration the Pilsen malt was
subjected to the saccharification temperature
for the conversion of the starch into sugars still
inside the grain. The drying and roasting step
was followed. In the roasting process the Maillard
and caramelization reactions occurred, giving
characteristic flavor, color and aroma. To analyze
the results, beers were produced using 75%
Pilsen malt and 25% roasted malt, which were
compared to beer produced with 100% Pilsen
malt. The first one showed intense coppery color,
sweet aromas like of caramel and aromas of
bread and biscuit and also sweet flavor that refers
to the caramel and roasted sugar. A group of
tasters sensorially analyzed the global difference
between beer produced with Pilsen malt and the
others produced with roasted malt, besides the
acceptability of each one and a physical-chemical
analysis of the alcoholic content was made in the
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product. No differences were identified between
the lots produced with roasted malt, and all had
acceptability. The alcohol content was slightly
higher in beer without roasted malts.

11 INTRODUCTION

Initially, it is important to understand what
is legally considered beer in Brazil. According
to Brazilian legislation “Beer is the beverage
obtained by the alcoholic fermentation of the
brewer’s wort from barley malt and drinking
water, by the action of yeast, with the addition
of hops” (BRASIL, 2009). However, the same
decree allows brewing wort to have up to 45%
of adjuncts that replace barley malt, being
brewer’s barley and other cereals suitable for
human consumption, malted or unmalted, as
well as starches and sugars of plant origin.
In addition to the growth in beer production in
volume, attention has been drawn to the large
number of new craft breweries in the country.
This is evidenced by the increasing granting of
registrations to new factories and consequently
products.

Malt is the product resulting from the
controlled germination of any cereal (barley, rice,
wheat, sorghum). The malt most used in beer is
barley, however, it is not the only one, with wheat
malt being the second most used (VENTURINI
FILHO, 2010).

Malt provides beer with the main
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characteristics that can be sensorially perceived by the consumer, such as color, flavor,
aromas, body and viscosity, thus, it can be considered the protagonist in most popular styles
today (MALLET, 2014).

The transformation of barley grain into malt takes place in malting, under controlled
conditions of temperature, moisture and aeration, and interrupting germination as soon as
it starts. The starch constituents present in the malted grain have smaller chains than in
barley, making it less hard and more soluble, and having enzymes inside the grain that are
inherent to the brewing process.

When selecting the malt for a formulation, the brewer must keep in mind all the
sensation he wants the consumer to have and know how to achieve the desired parameters
through combinations of several varieties of malts, which can result in a complex drink, or
even using only one type of malt, having a simpler beer from the sensory point of view. In
addition, the proportion of malt used in the production of the beverage will directly impact
the alcohol content, as it increases the fermentation potential of the must (MALLET, 2014).

The varied flavors of caramelized and roasted malt are developed in changes in the
process. The same barley that produces the special malt can be used to produce the base
malt. The characteristic flavors and aromas of specialty malts come mainly from Maillard
reactions (MALLET, 2014).

Some specialty malts require the use of specialized equipment. Rotating drums are
recommended for the process, just as it is used for coffee. The heated rotating cylinder
rotates at around 30 rpm, causing the material to mix evenly (MALLET, 2014).

The development of specialty malts is of great importance to the brewing industry,
allowing new experiences to be brought to the consumer. So, it is up to the malting
companies to develop a product that allows the repeatability of the formulations, and to
seek innovations to meet the growing demand for new flavors and aromas. This work aimed
to develop a special malt from the roasting of malt, to produce beer with roasted malt; to
compare sensorially the beer produced with and without the roasted malt, to evaluate its
acceptance and to compare its alcohol contents.

21 MATERIAL AND METHODS

2.1 Malt and beer preparation

Imported Pilsen malt, from the Castle Malting® brand, was used as a basis for the
creation of special malts. For roasting the malt, a grain roaster was used, which uses a
rotary drum system similar to that used in malt factories, but on a smaller scale. The beer
production followed the normal production steps, three worts were produced with 75%
Pilsen malt (1.5 kg) and 25% roasted malt (0.5 kg), 3.50 g of hops, which fermented at
18°C for 6 days, using 5.0 g of safale US-05® yeast from the Fermentis® brand, which
has a neutral profile, so as not to interfere with the sensory analysis (COGHE et al., 2006).
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For comparison purposes, a wort with 100% Pilsen malt (2.0 kg) and 3.50 g of hops was
produced under the same production and fermentation conditions (COGHE et al., 2006).
The two beers were aged at a temperature of 1°C for 5 days, and were bottled in glass
bottles with 6 g/L of sugar to produce CO, and, consequently, carbonate the drink (PALMER,
2006).

2.2 Analyzes performed

The alcohol content by volume was determined using the method described by
the Instituto Adolfo Lutz and the sensory analysis was performed using the discriminative
method using a multiple comparison test and also using the affective method using an
acceptance test with a hedonic scale. The physical-chemical and sensorial analyzes were
carried out in the respective laboratories of the University of Uberaba_MG.

31 RESULTS AND DISCUSSION

10 roasting batches were carried out, each with an initial mass of wet malt of 500 g,
having a final mass of roasted malt of approximately 250 g. Table 1 below presents the initial
and final masses of each roasting stage.

Roasting Wet malt mass Roasted malt mass (g)
(9
12 500 252
22 500 250
Kh 500 254
42 500 256
52 500 248
6° 500 254
78 500 252
8? 500 248
h 500 249
102 500 253

Table 1: Initial and final masses of each roasting.
Source: Author (2019).

It is verified that the mass of evaporated water is close to the product obtained from

the torrefaction. In Figure 1 below, there is an image of a sample of base malt, on the left,

and roasted malt, on the right.
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Figura 1. Image of the base and roasted malt.
Source: Author (2019).

The batches produced with roasted malt, on the left of Figure 2, had an intense
copper color, sweet aromas such as caramel and bread aromas and also a sweet flavor that
refers to caramel and roasted sugar. The beer produced only with Pilsen malt, on the right
of Figure 2, presented a golden color, with a neutral aroma and flavor, characteristic of beers
that do not use special malts.

Figure 2: On the left, beer produced with roasted malt, on the right, beer produced only with Pilsen malt.

Source: Author (2019).

The dark and light beers had the initial and final densities and average alcohol
content shown in Table 2. It is possible to observe that the dark beer had a higher final
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density than the light beer. This is because roasted malt provides non-fermentable sugars to
the wort, which resulted in a lower average alcohol content and higher solids concentration.

Beer Initial density (g.cm™) Final density Alcohol content (%v/v)
(g.cm®)

Dark 1,043 1,012 4,14

Clara 1,042 1,006 4,29

Table 2. Densities and average alcohol content of beers.
Source: Author (2019).

To perform the sensory analysis, the group of evaluators consisted mostly of female
members (73.33%), aged between 26 and 35 (40%), complete higher education (73.33%),
consumption, both alcoholic beverages in general and beer, greater than once a week (40%).
Most had no contact with or knowledge of the beer production process (66.67%), none of
the evaluators is allergic to food or drinks and among the comorbidities only hypertension
was highlighted (6.67%). From the comparative sensory analysis, it was observed that it
was possible to obtain a standardization of the roasting operation, as the evaluators did not
point out significant differences between three samples of dark beer, while they reported a
great difference with the light beer. With the affectivity test, it was noticed that the product
had good acceptance, corresponding to the expectations of people who have the habit of
consuming beer.

From Graph 1 of the response frequency distribution for each sample evaluated, it is
possible to verify that more than 50% of the samples obtained a score greater than 5, and
the hedonic scale is seven points, so the samples can be considered accepted. Knowing
that 86.67% of the standard samples, 60% of Sample 1, 66.67% of Sample 2 and 66.67%
of Sample 3 had acceptance scores greater than or equal to 5, so all samples were well

accepted.
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Graph 1: Distribution of response frequency for each sample.
Source: Author (2019).

41 CONCLUSIONS

Through the comparative sensory analysis, it was observed that it was possible
to obtain a standardization of the roasting process, as the evaluators did not point out
significant differences between the three samples of dark beer, while they reported a great
difference with the light beer. With the affectivity test, it is clear that the product has good
acceptance, corresponding to the expectations of people who have the habit of consuming
beer.

Itis clear then that it is possible to produce roasted malt from commercial Pilsen malt,
and not only from green malt. The beers produced with this malt had the characteristics of
color, flavor and aroma within the expectation for a malt that undergoes Maillard reactions
and caramelization in the industry, in addition to the slightly lower alcohol content.
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