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APRESENTACAO

A colecéo “As Vicissitudes da Pesquisa e da Teoria nas Ciéncias Agrarias 3” € uma
organizada em trés volumes, que tem como proposta apresentar estudos das Ciéncias
Agrarias e em didlogo a suas interfaces, realizados nas diferentes regides do Brasil.
Na colecédo existem trabalhos cientificos oriundos de pesquisas, relatos de experiéncia,
revisdes de literatura, entre outros.

De acordo com o Censo Agropecuéario de 2017, uma das principais caracteristicas do
meio rural brasileiro é o protagonismo da Agricultura Familiar. Este segmento & responsavel
por 77% do total de estabelecimentos rurais e 67% do total de trabalhos gerados no territério
rural. E interessante perceber que a presente coletanea representa bem essa situagao,
pelo fato da grande parte dos estudos que a compde terem sido realizados em contextos
da Agricultura Familiar e Camponesa.

Outra caracteristica importante desta colecéo € que os estudos abordaram questdes
relevantes para a busca por uma agropecudria mais sustentavel, como a Agroecologia,
Producéo Orgénica, Plantas Medicinais, Plantas Alimenticias Nao Convencionais (PANCs),
Associativismo e Cooperativismo e o Veganismo, além de abordar temas relevantes para a
interface e dialogo com as Ciéncias Agrarias, como os Povos Tradicionais, Questao Agraria
e a Educacéo Ambiental.

Atualmente o mundo esta passando por uma de suas maiores crises sanitarias, e
com certeza a maior crise deste século, que é a pandemia do covid-19. Um dos principais
aspectos envolvidos no surgimento dessa doencga foi o desequilibrio ambiental que o
nosso planeta vem passando. Portanto é necessario mais do que nunca construir outro
caminho para a nossa sociedade, um caminho que busque a reconexdo do ser humano
com a natureza e a sustentabilidade. Os estudos contidos nos trés volumes dessa colegcéo
mostram possiveis caminhos pela busca de uma agropecuaria mais sustentavel e produtiva,
que trabalhe com as novas tecnologias e valorize as praticas e saberes populares dos(as)
agricultores(as).

Sebastido André Barbosa Junior
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ABSTRACT: Introduction. Yerba mate
infusions -(YM), have numerous health effects.
Nowadays composite yerba mate (YMC) tend
to be consumed in different mixtures with
natural aromatic herbs. Objectives. This work
finds out how differ yerba mate samples and it
describes the representative attributes of the two-
dimensional space obtained by applying a free-
choice profile. Methods. Commercial samples of
yerba mate with or without sticks, with herbs such
as mint, among others, were analyzed. Results.
Similar percentages of descriptors of appearance
(52%) and odor (48%) were obtained, and the
number of attributes developed for each judge
ranged from five to twenty with a median of
10. The consensus configuration was obtained
through GPA that explains a 72.2% of the total
variance, represented in two dimensions (f1: 54%
and f2: 18.2%). The yerbas were differentiated
by the combination of attributes of smell and
appearance. If in this two-dimensional space an
orthogonal with a positive slope is drawn, the
samples are distributed forming a continuum
from the most homogeneous to the most
heterogeneous due to the presence of sticks,
degree of grinding and volatiles of the different
herbaceous components. This orthogonal gives
an idea of the sensory complexity of the yerba
(higher for composite ones), on positive f1 and
f2. If in this two-dimensional space an orthogonal
with a negative slope is drawn, the samples
differentiate the smells of yerba, earthy, bitter,
from the aromatic samples. If quadrant f1 is
negative and f2 positive, barbacua appears
and in the opposite quadrant (f1 positive and 2
negative) the mint note is placed. Finally, yerbas
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with fruity notes were centrally located in this two-dimensional space. Conclusion. Both
dimensions result from combined contributions of smell and appearance and their orthogonal
differentiates yerbas according to their sensorial complexity.

KEYWORDS: Elaborated yerba mate, Composite yerba mate, Free profiling, Generalized
Procrustes Analysis.

PERFIL LIVRE DO COMERCIAL YERBA MATE ELABORADA E COMPOSTA

RESUMO: Introducéo. As infusbes de erva-mate tém inimeros efeitos para a satde. Hoje
em dia, a erva-mate composta tende a ser consumida em diferentes misturas com ervas
arométicas naturais. Objetivos. Este trabalho descobre as diferengas entre as amostras
de erva-mate e descreve os atributos representativos do espaco bidimensional obtidos
pela aplicagdo de um perfil livre. Métodos. Foram analisadas amostras comerciais de erva-
mate com ou sem palitos, com ervas como menta, entre outras. Resultados. Foram obtidos
percentuais semelhantes de descritores de aparéncia (52%) e odor (48%), e 0 namero
de atributos desenvolvidos para cada juiz variou de cinco a vinte com mediana de 10. A
configuragéo de consenso foi obtida a través do GPA que explica um 72,2 % da variancia
total, representada em duas dimensoes (f1: 54% ef2: 18,2%). As yerbas eram diferenciadas
pela combinacdo de atributos de olfato e aparéncia. Se neste espaco bidimensional for
desenhado um ortogonal com inclinagéo positiva, as amostras sao distribuidas formando um
continuum do mais homogéneo ao mais heterogéneo devido a presenca de palitos, grau de
moagem e volateis dos diferentes componentes herbaceos. Este ortogonal d4 uma ideia da
complexidade sensorial da erva (maior para as compostas), em f1 e f2 positivos. Se nesse
espaco bidimensional for desenhado um ortogonal com inclinagao negativa, as amostras
diferenciam os aroma de erva, terroso, amargo, das amostras aromaticas. Se o quadrante f1
for negativo e f2 positivo, aparece barbacuéa e no quadrante oposto (f1 positivo e f2 negativo)
é colocada a nota de menta. Finalmente, as yerbas com notas frutadas foram localizadas
no centro deste espaco bidimensional. Conclusdo. Ambas as dimensbes resultam de
contribuicdes combinadas de olfato e aparéncia e suas ortogonais diferenciam as ervas de
acordo com sua complexidade sensorial.

PALAVRAS-CHAVE: Erva-mate elaborada, Erva-mate composta, Perfil livre, Analise
Procrustes Generalizado.

11 INTRODUCTION

Infusions of “Yerba Mate” (llex paraguariensis) are consumed by their stimulating
and energizing properties, as well as for a great number of other healthy properties (Heck
and De Mejia, 2007, Bracesco et al., 2011, Riachi et al., 2017, Lutomski et al., 2020).
Specifically, scientific literature has reported several properties for extracts and infusions
of “Yerba Mate” (Calvifio et al., 2012). These herbal extracts have a high concentration
of antioxidant phenolics (Filip et al., 2000, 2001, Lesschaeve and Noble, 2005, Heck
et al., 2008, Jaeger, et al., 2009, Isolabella, et al., 2010, Valerga, et al., 2012, Orjuela
Palacio, 2017) and they attenuate the development of a range of diseases as diabetes
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and it preserves cardiovascular and microcirculation systems (Boaventura et al., 2013, Yu
et al., 2015, Junior and Morand 2016, da Veiga et al., 2018). The maté tea is used by
its hypocholesterolemic effect and has hypolipidemic effect on highfat diet-induced obese
subjects (De Morais et al., 2009, Boaventura et al,, 2012, Alkhatib, 2014, Bravo et al.,
2014, Maciejewska et al., 2015). Ingestion of these herbal infusions also were reported
benefits to the bone density (Conforti et al., 2012). Recently it was reported that mate tea
has successive potentiating the management of obesity (Gambero and Ribeiro, 2015, Kim
et al., 2015) and retinal complications (Tate et al., 2020).

In recent years, the market began to offer differentiated products, with a greater
variety of flavors and broad benefits for health. Composite yerba mate (YMC) is a product
derived from yerba mate, with a percentage of herbs that give it a different flavor to traditional
mate, which is why in recent years it has been gaining greater acceptance by consumers of
functional foods (Parra, 2013).

It was found that the most prominent aroma and flavor descriptors that emerged from
the analysis of mate consumers were, in the first place, the typical taste / smell of yerba
mate. Consumers supply words typical of other perceptual modalities such as bitter and
sweet tastes, intensity such as soft and strong, temporary as persistent and even hedonic
as rich (Tamasi, 2011). For an efficient product evaluation, it is essential to use sensory
descriptors that consumers clearly understand.

Descriptive analyses or sensory profiles are used in the food industry for the
improvement and development of new products (Costell et al., 2010, Lawless and
Heymann, 2010a,b, Ares and Varela, 2014, Kemp et al., 2018). They allow to obtain a
complete description of the sensory properties of the product under study, but the training
time of a sensory panel can prolong the development of the project. Free-choice profile
was created trying to reduce the gap between trained panels and consumers (Punter,
2018). This technique, the free profile is then applied to obtain sensory attributes that allow
characterizing the YM and YMC samples in the sensory space. All the individual descriptive
analyzes are subjected to a statistical methodology, Generalized Procrustes Analysis
(GPA), which, in essence, consists of achieving a consensus matrix, that is, this method is
applied to eliminate inter-individual differences by means of translation, rotation and scaling
of data. the individual matrices to bring them into a common frame of reference. In this way,
a common sensory space is determined for all herbs and it is possible to select those that
are well differentiated at the sensory level and group the different sets of herbs by their
sensory attributes. The objectives of this work then consisted of describing the attributes of
appearance and odor representative of the two-dimensional space obtained by applying the

free profile and differentiating the herbs when evaluated by a panel of consumers.
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21 METHODOLOGY

To specify the sensorial similarities and differences of elaborated and composite
yerba mate samples were judged by a panel of 20 consumers of the mate infusion (11
women and 9 men, between 20 and 35 years old), student and staff workers in university
facilities. All judges signed a consent inform after to receive the instruction of sensory task
and the project was previously presented to the Ethic Committee of the Faculty of Pharmacy
and Biochemist, UBA.

Samples: Free-choice profiling was applied to develop a sensory space with respect
to appearance and odor for eighteen Argentinean commercial yerba mate samples, alone
or mixed with herbs as peppermint, cedron, chamomile, peperine, boldo (see Table 1),
representative samples of the different types available on the market.

The plant material was presented dry, in Petri dishes, after sampling the original 500
g containers, thus the visual attributes could be appreciated. It was also presented in 250
ml odorless and squeezable plastic bottles to perceive the odorous attributes of the head

space.
Code  Denomination  Herb/Flavor Code Denomination Herb/Flavor
121 Without sticks  yerba, bitter 950 With sticks mediterranean pear
276 Composite boldo and mint 971 Composite mint and eucalyptus
451 Without sticks  yerba bitter 989 Composite Hill herbs
468 Composite herbal mixture 902 Composite with herbs
514 Composite Hill herbs 217 Composite Hill herbs
567 Composite peppermint 132 Composite mint, organic
612 Composite Hill herbs 543 Barbacua stored 18 months
715 With sticks Barbacua dry 853 canchada tereré
818 With sticks citrus 501 Composite mesopotamian herbs

Table 1: Characteristics of the comercial samples evaluated

Vocabulary generation: Three sessions were realized to develop the terminology/
to check the score sheets and other three to evaluate the commercial samples (balanced
incomplete block design). First, the Grid method was applied to obtain the individual list of
descriptors. In two sessions three triads of samples were presented, so that the panelists
noted the similarities and differences. The triads presented well-differentiated physical
and odor characteristics, in order to raise as many attributes as possible regarding the
appearance, and aroma of the yerba mate samples. Second, after the survey of attributes
and discussion, separately, with each judge, the list of attributes were specificated for each
judge. The list of attributes thus generated by each evaluator was quantified in triplicate
using unstructured scales with appropriate anchors for each descriptor (Tarrega and
Tarancén, 2014).

Data Analysis: postcoding and generalized procrustes (GPA) was performed by
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XLStat version 14 by Addinsoft. A consensus configuration was obtained to visualize a
bidimensional representation.

The data were entered in the form of 20 matrices (one per evaluator) of 18 rows (one
for each herb) and 52 columns (total of different attributes generated by the panel). In the
individual matrices, the location of a particular attribute in the same reference column was
considered for all judges.

31 RESULTS AND DISCUSSION

It was obtained a similar number of descriptors for appearance (52%) and odor
(48%) but the number of attributes developed for each judge vary from five to twenty with a
median of 10.

3.1 Consensus distribution

When the Generalized Procrustes Analysis was applied, a consensus configuration
was obtained that explains 72.2% of the total variance, represented in two dimensions (f1:
54% and f2: 18.2%) as seen in Figure 1. According to this value, the possibility of using
a greater number of dimensions was not studied since the yerba samples are separated
in two-dimensional space. When the free profile is used, the explained variance is less
than that observed in the traditional descriptive profile, obeying this to the use of untrained
consumers. However, the present results surpass those obtained by free profile with other
products such as yogurt (Dijksterhuis and Punter, 1990), and orange gels (Costell et al.,
1995), although they are lower than those obtained by Hernandez Cervantes et al (2010)
for fresh cheese type “curd”.
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Figure1: Samples distribution of first (a), second (b) and third (c) replicates.

3.2 Distribution of attributes in two-dimensional space

Figure 2 shows a total of 52 attributes provided by the panel of 20 judges.

- altributes correlated with dimension 1 (appearance):

in f1 negative quadrant are green color (GRCO) and amount of leaf (ALEF), while
in f1 positive quadrant they appear amount of yellow stick (YEST), amount of stick (ASTK),
stick variety (STVA), color variety (COLV), heterogeneus texture (HEGT) and yellow color

(YELC), (see in figure 2 the ellipses of solid lines).

- attributes correlated with dimension 2 (smell):

in f2 positive quadrant appear dry odor (DRYS), yerba odor (YERS) and yerba bitter
odor (YEBS), while in f2 negative quadrant are distributed peppermint odor (PEPS), soft
odor (MLDA) and minty odor (MINO) as seen in figure 2 (dotted ellipses).
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Figure 2: Distribution of the main sensory attributes of appearance and odor in two-dimensional
space (see text for description)

When GPA was applied it was observed good discrimination between several
samples. In this two-dimensional solution some yerba mate samples, i.e. 121(destemmed
yerba mate), 567 (composite yerba mate plus peperine), 543 (yerba mate subjected to
“barbacua” drying processs), 853 (yerba mate for “tereré” or cold mate) and 971(composite
yerba mate with pampean herbs and flavors as mint and eucalyptus), showed the least
variability between replicates.

Yerbas were differentiated mainly by odor attributes (yerba, herbaceous note,
peppermint), correlated with first dimension: 54.01% of variance, and appearance attributes
(stick size, stick variety, green and yellow color), associated with second dimension: 18.18%
of variance.

3.3 Complex combination of appearance and smell

If an orthogonal with a positive slope (dotted line) is drawn in the two-dimension
space, the samples are distributed forming a continuum from the most homogeneous to
the most heterogeneous due to the presence of sticks, degree of milling and volatiles of
the different herbaceous components. This orthogonal gives an idea of the complexity of
the herb (higher for YMC), on positive f1 and f2. You can also draw an orthogonal with a
negative slope (dotted line), thus differentiating smells of yerba, earthy, bitter (121 and
451), from aromatic samples (567 among others). If quadrant f1 is negative and f2 positive,
barbacua appears (samples 715, 543) and in the opposite quadrant (f1 positive and 2
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negative) the minty note is placed (132 and 971 among others). Herbs with fruity odors
(citrus, pear) were placed in the center of this two-dimensional space (818 and 950) and the

yerba canchada for tereré was clearly distinguished from the rest (853).

Objects (F1 and F2 axes: 72,19 %)

F1 (54,01 %)

Figura 3: Clusters of samples are depicted according to their complexity of appearance and
smell (A: Without sticks, B: Barbacud, C: Fruity, D: Aromatic, E: Minty, F: Canchada.

41 CONCLUSIONS

Detection of the main attributes enables to differentiate the sensory properties of
elaborated and composite yerba mate samples.

Identification of samples with minor variability across replicates and well scattered
between them in the two-dimensional space allows to obtain a set of yerbas with different
sensory properties ready to perform a subsequent acceptance test.
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