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to perform the tests. The researchers used 
preliminary tests

 
to indicate that 29 out of the 49 consumers are capable

 
to complete the tests. They 

performed the sensorial analysis of the blends, signaling
 
grades from 1 to 9 to flavor, aroma, and 

appearance. Blend composition presented a higher impact over the coffee acceptability than the roast 
degree, in which coffee with 0% of robusta coffee, independently of the roast degree, followed by sample 
with 30% of robusta coffee roasted at medium light, presented the highest grades.
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Abstract-

 

Industry of roasted and ground

 

coffee uses Coffea 
arabica

 

L. (arabica) and Coffeacane-phora(robusta), main 
coffee species, to form blends consumed worldwide. In 
addition to blends composition, industries also vary the roast 
degree to attend the consumer market. Being that stated, this 
work aimed to evaluate the influence of roasting degree and 
blends composition, using

 

sensorial analysis, over the product 
acceptability. Arabica and robusta coffee were dehulled, 
classified, and roasted at Agtrons numbers SCAA#65 
(medium-light) e SCAA#45 (moderately dark). Afterward, the 
authors made a preliminary test to select the blends for 
conventional consumers as a function of robusta coffee 
percentage. After

 

the

 

selection and determination of adequate 
proportion (0, 30, and 60 % m/m) of robusta coffee,

 

the 
researchers invited 49 consumers

 

to perform the tests. The 
researchers used preliminary tests

 

to indicate that 29 out of 
the 49 consumers are capable

 

to complete the tests. They 
performed the sensorial analysis of the blends, signaling

 

grades from 1 to 9 to flavor, aroma, and appearance. Blend 
composition presented a higher impact over the coffee 
acceptability than the roast degree, in which coffee with 0% of 
robusta coffee, independently of the roast degree, followed by 
sample with 30% of robusta coffee roasted at medium light, 
presented the highest grades.
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I.

 

Introduction

 

razil is the foremost producer and exporter of 
coffee in the world, with 3.06 million tons of 
harvested coffee and a total of 2.00 million tons of 

exported coffee in 2017 [1]. Also, Brazil is the second 
consumer of coffee in the world, being 6.4 kg of green 
coffee or 5.1 kg of roasted coffee per person per year 
[2]. Coffee belongs to the Coffea genus and possesses 
two species of greater importance for world commerce, 
Coffea arabica

 

L. and Coffeacanephora, known as 
arabica and robusta coffee, respectively.

 

Arabica coffee represents 76.2% of Brazilian 
production, with 2.05 million tons in 2017, while robusta 
coffee represents 643.200 tons [3]. State of Minas 

Gerais is the leading producer and provides over 50% of 
the Brazilian production, mainly with arabica coffee. 
State of Espírito Santo is the second producer, which 
cultivates mainly the robusta coffee, with a production 
estimate of 55.2% of this specie [3]. 

Differences among these species vary flowering 
period, physical and sensorial characteristics of the fruit, 
and others. Arabica coffee is traditionally more explored 
commercially, due to the fact of its higher drink 
acceptance, which provides a higher valorization when 
compared to the robusta coffee [4]. However, in the 
past years, robusta coffee increased its market share, 
due to higher productivity, lower susceptibility of 
diseases and adaptation at a lower altitude (until 400 m) 
and higher average temperature (between 22 and 26 
ºC) [5]. Moreover, robusta coffee produces a drink with 
a superiorbody; because of that, it has been used for 
mixtures (blends) with arabica coffee at the 
industrialization of roasted and ground coffee [6]. 

Blends among arabica and robusta coffees 
may be accomplished to exploit the sensorial potential 
of both species, combining them to enrich flavor and 
aroma of the final product, according to the target 
market [7]. The addition of robusta coffee in the 
commercial coffee is not commonly accepted by the 
consumers [8] since it provides a bitter drink, 
proportional to the amount added of robusta coffee. 

In addition to the species, the roasting degree 
employed during the industrialization process of 
foodstuff has influence over the sensorial characteristics 
and, consequently, its market acceptance. For instance, 
roast of carob pod powder in different conditions and 
temperatures determines distinct specifications for the 
product, mainly by those correlated with color, aroma, 
and flavor [9]. These authors reported that this type of 
study allows controlling the process, by the food 
industry, obtaining products with higher acceptance. 

The roasting process of the grain has direct 
influence over the drink quality because during this 
process occurs modifications and formation of different 
chemical components that contribute to the final aroma 
of the drink [10]. The roasting of the green grain forms 
acid, lactones and other phenolic derived elements, 
product of the degradation of chlorogenic acids, which 
impacts at the aroma and flavor of roasted coffee, final 
acidity, and astringency of the drink [11]. 
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SCAA #65 – Medium Light  

SCAA #45 – Moderately Dark  

Impelled by the roast degree importance over 
the sensorial characteristics of coffee, Specialty Coffee 
Association (SCA), former Specialty Coffee Association 
of America (SCAA), proposed a classification system of 
the roasted grain by its color, the SCAA-Agtron [12]. In 
this system, there are five color degrees of the grain, 
allowing intermediate classifications between very dark, 
dark, medium, light, and very light. Roast degrees more 
used commercially, and the ones that most values up 
flavor and aroma of grain are roast degree medium light 
and moderately dark [13]. 

Consumers present a higher worry with aroma, 
flavor, and color of roasted and ground coffee, 
appraising its sensorial characteristics, leading the 
industries to search for an elevated quality of its 
products using acceptability tests, using sensorial 
analysis, which depends upon the physical and 
chemical characteristics of the product [14]. 

The sensorial analysis permits to diagnose in a 
scientific and objective way the characteristics that 
influence the acceptability of food by the consumer, 
utilizing the senses of an integrated team, trained or not, 
to identify different organoleptic characteristics of the 
product. This descriptive analysis evaluates the intensity 
of the sensorial attributes of several products, allowing a 
complete description of the differences among samples, 
orienting modification of the characteristics of the 
studied product to attend the consumer demands [15]. 

Thus, considering the economic and industrial 
importance of the use of blends of arabica and robusta 
coffee in the formulation of roasted and ground coffee, 
along with the roast degree, this work had the objective 
to evaluate the influence of roast and blend composition 
over the final coffee drink according to the opinion and 

acceptability of panelists, characterizing the sensorial 
preferences of the consumer market, using a scientific 
procedure. 

II. Materials and Methods 

a) Raw material 
Coffea arabica L. (arabica coffee) was acquired 

directly from alocal producer at Manhuaçu city, Brazil, 
and Coffeacanephora (robusta coffee) was purchased 
directly from a local producer at Alegre city, Brazil. Later, 
the researchers transported the grain to the sensorial 
analysis laboratory located at IF Sudeste MG – Campus 
Manhuaçu. Afterward, coffee was dehulled. 

Intrinsic (imperfections of the own grain) defects 
such as black, green, sour, broken, and others and 
extrinsic defects(presence of strange fractions) such as 
hulls, twigs, and stones, were removed before 
subsequent procedures. Later, we sent the samples to 
the roasting process. 

b) Roasting process 
The researchers subjected the coffee beans to 

the roasting process after sorting. We used a 300-g raw-
coffee capacity pre-heated, liquefied petroleum gas 
(LPG) direct roaster with a rotary cylinder operated at 45 
rpm to roast the coffee. The degree of roasting of each 
coffee roast was determined by a trained professional 
by monitoring the sample color and comparing it with 
the Agtron/Specialty Coffee Association (SCA) standard 
roast number. We used two roasting degrees: medium-
light (ML) and moderately dark (MD), corresponding to 
Agtron numbers of SCAA#65 and SCAA#45, 
respectively (Figure 1). 

 

 

 
 
 
 
 

 

 

Figure 1:
 
Roasting degrees employed: medium-light (A) and moderately dark (B) [16]

 

 

(A)
 

(B)  
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c) Milling process 
Following the roasting process, we processed 

the coffee beans in a Mahlkönig mill at the medium 
particle sizes (0.84 mm). 

d) Consumers selection 
The researchers used triangle tests to select the 

appropriate consumers for the sensory evaluation. 
Consumersfrom Manhuaçu city, from different genders 

and ages between 16 and 70 years old, were chosen 
randomly. The consumers gave their consent before 
they participated in the study.  

Consumers filled the Written Informed Consent 
Form, which explains the objective of the research, with 
respective name, age, and gender. The model of filing 
cards for evaluation is shown in Table 1, according to 
the proposed methodology [18], described below. 

Table 1: Filling card model to apply the triangular test 

Name:  Date:  
Please, test the sampled codified, from the left to the right. Two samples are equal, and one is different. Identify, with an 
X, the description that represents the different sample. 
Please, taste the samples codified from the left to the right. 

Test 1:1.11.21.3 

Test 2:         2.1          2.2          2.3 

Test 3:         3.1          3.2          3.3 

Comments: 

Six triangle tests were made, separated in two 
stages, each one with three tests. The first stage 
(Species) aimed to evaluate if the consumer could 
identify differences among arabica and robusta coffee. 
Samples at this stage were 100% arabica coffee, and 
100% robusta coffee (one different and two equals), and 
the consumer should indicate which sample was the 
different one. At the second stage (Roast degree), the 
objective was to identify which consumers were capable 
of differentiating samples due to different roasting 
degrees. Samples at this stage were 100% arabica 
coffee, roasted at medium-light, and moderately dark. 
Again, the consumer should indicate which sample was 
the different one. 

The researchers discarded the consumers that 
presented success rate below 45%; success rate higher 

than 70%, the consumer was automatically accepted; 
between 45 and 70% of success rate, the test session 
was continued until we made a final decision regarding 
the consumer. 

e) Sample preparation 

The investigators made different blends among 
arabica and robusta coffee (0, 30, and 60% of robusta 
coffee) after roasting and the previous grinding of 
arabica and robusta coffee. We prepared the samples 
(Table 2) in the proportion of 100 g of coffee powder 
and 1.0 L of mineral water. The drink was extracted 
according to adapted methodology [17], using filter 
paper nº105. Samples were served to consumers, 
individually, in disposable cups. 

Table 2: Description of samples submitted to sensorial analysis

Sample Robusta coffee (% m/m) Roast degree  
IF 21 0 Medium-Light  
IF 22 30 Medium-Light  
IF 23 60 Medium-Light  
IF 24 0 Moderately Dark  
IF 25 30 Moderately Dark  
IF 26 60 Moderately Dark  

We do not
 
determine

 
the amount of sugar or 

sweetener at this stage, varying between one and three 
coffee spoons of sugar. One sugar spoon is equivalent 
to five drops of sweetener, according to the 
manufacturer.

 

f)
 

Sensory analysis
 

Quality parameters to be evaluated depends 
upon consumer opinion [19]. The same authors indicate

 

that the relevant quality characteristics of this public are: 
flavor, aroma, and appearance, with respective weights 
of 1.0, 0.9, and 0.7. To define the required attributes

 
of 

the product, tests should be quantitative and 
measurable. The current research used grades between 
1.0 and 9.0 for each parameter previously described 
(flavor, aroma, and appearance). The selected 
consumers

 
gave these grades,

 
and the final score was 

calculated using
 
rankings

 
and their respective weights 

(Table 3).
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Table 3: Qualitative and quantitative parameters for coffee evaluation [19]. 

Quality characteristic (CQ) Importance (weight)  Grade  
Flavor 1.0  1-9 
Aroma 0.9  1-9 

Appearance 0.7  1-9 

Each consumer graded six coffee samples, in 
which a random order of the served samples across 
consumers

 
was established at the individual evaluation 

acceptability card (Table 4), to avoid that the testing 
sequel affects the results.

 

Table 4:
 
Model of acceptability card

 

Acceptability test
 

Name:
 

Age:
 

Gender: (F)  (M)
 

Date:
 

Please, evaluate the sample using grades between 1 (disliked extremely) and 9 (liked extremely) to describe how much you
liked or disliked the product. Classify to describe, in an integer number, which reflects your judgement.

 

Sample code
 Grades

 

Flavor
 

Aroma
 

Appearance
 

Along with the served sample, the consumer 
received a glass of water in environmental temperature 
to rinse the mouth between evaluations; also, they have 
received sugar and sweetener to be used as their 
preference.

 

III.

 
Results

 

and

 

Discussion 

a)

 
Consumers selection

 

After triangular tests for the consumer’s 
selection, results can be seen in Figure 2, which 

provides the number of consumers

 

able to distinguish

 

between coffee species (arabica from robusta), 
differentiate between roast degree (medium-light from 
moderately

 

dark roasts) and the number of consumers 
able to differentiate coffee samples in general (coffee 
specie and roast level combined).

 
 
 
 

 

Figure 2: Aptitude evaluation of the consumers as a function of the differentiation ability among coffee samples of 
different species and roast degrees 

According to Figure 2, it is possible to identify 
that, after the triangular test of the 49 consumers, 33 
were considered able regarding the species; in other 
words, 33 consumers were capable of identifying 
differences between arabica and robusta coffee. 
Similarly, 32 consumers among 49 could detect 
differences regarding roast degree; in other words, 32 
consumers can differentiate coffee samples between 
medium light and moderately dark roasting degrees. In 
general, according to the classification criteria 

proposed, 29 consumers were considered able to 
perform the sensorial analysis, which represents 59.18% 

of the consumers (Figure 2). 

b) Acceptability test 

Figure 3 presents the average grades for each 
sample, considering the evaluation of the 29 consumers 
regarding flavor, aroma, and appearance of the different 
coffee samples (blend composition and roast degree). 
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Figure 3: Average grades conceded by the consumers to the coffee samples as a function of sensorial 
characteristics. 

According to Figure 3 samples, IF21 and IF22 
presented higher acceptability regarding flavor and 
aroma. We expected these results because there is a 
preference by the coffee market for arabica coffee and 
lighter roast decreases the bitterness. We can explain 
the same trend for the aroma parameter. However, 
consumers group preferred coffee drink with darker 
roasts [20]. We correlated this difference with the 
regional culture of consumption at Manhuaçu city, which 
is a region of production of recognized quality coffee. It 
is established that coffee with higher quality has flavor 
and aroma parameters pronounced at lighter roasting 
degrees, and this trend is shared by the selected 
consumers, even when the selection was random. 

Nonetheless, according to Figure 3, sample 
IF24 presented higher grades of appearance. This result 
can be explained by the absence of robusta coffee and 
by the roasting degree. The Brazilian market prefers 
coffee with darker roasts due to an increase in grinding 
efficiency, among other factors. Coffee roasted in darker 
degrees has higher acceptance in four parameters 
evaluated by a larger group of consumers [20]. 
3.3. Sensory analysis 

Figure 4 presents the influence of the typical 
grade as a function of consumer’s preference. 
 

 

 

Figure 4: General grades of coffee samples as a function of sensorial characteristics, by its determined weight. 

We can observe, in Figure 4, that samples IF21, 
IF 22, and IF24 were the samples with the highest 
grades. This trend suggests that robusta coffee is 
accepted by the market when we roasted it in a medium 
light degree (IF22). We did not expect this observation, 

since robusta coffee is related to lower drink quality, 
among consumers. This trend is more relevant when the 
demand of the local market (Manhuaçu city) is of 
coffees of higher quality. Lastly, we noticed a preference 
for arabica coffee, since that samples that didn’t add 
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robusta coffee (IF21 and IF24), independently of the 
roast degree, presented superior grades, among the 
samples studied (Figure 4). 

IV. Conclusions 

Blend composition presented a higher impact 
over the coffee acceptability than the roast degree, in 
which greatest grades were indicated by coffee with 0% 
of robusta coffee, independently of the roast degree, 
followed by sample with 30% of robusta coffee roasted 
at medium light. 

Among the sensorial characteristics evaluated, 
the addition of robusta coffee affected mostly the flavor. 
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