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Abstract

Grape pomace, a by-product of winemaking, contains numerous chemical compounds with high nutritional value and
potential benefits for human health, which enable its use for product enrichment in different industries from cosmetics
to food. The aim of this study was to incorporate the grape pomace flour of the Touriga Nacional and Arinto grapes
varietals from the Alentejo region of Portugal in a recipe for salty crackers, which were submitted to sensory evaluation
by applying a hedonic test to 53 individuals. The results of the evaluation show a clear tendency of preference for the
crackers with 10% of grape pomace flour, both in the Touriga Nacional and Arinto samples, which presented the highest
result averages.
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Resumo

O bagago deuva € o subproduto da vinificagdo que apresenta na sua constitui¢do diversos compostos quimicos com elevado
valor nutritivo e potenciais beneficios para a satide humana, o que viabiliza a sua utilizacdo em diferentes industrias desde
a cosmética a alimentar, através do enriquecimento dos produtos. Este estudo teve assim como objetivo a incorporagido
de farinhas de bagaco da uva, resultantes da vinificagdo, das castas Touriga Nacional e Arinto, provenientes da regido
portuguesa do Alentejo, numa receita de bolachas salgadas, as quais foram submetidas a avaliagdo sensorial aplicando
um teste hedonico a 53 individuos. Os resultados da avaliacdo sensorial revelam uma clara tendéncia de preferéncia pelas
bolachas com incorporagdo de 10% de farinha de bagago, tanto na amostra contendo Touriga Nacional como na amostra
contendo Arinto, na medida em que foram as que apresentaram os parametros mais elevados.
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Introduction

In Portugal the wine industry is one of the main indus-
tries, not only in terms of production (6.1 million hecto-
litres of wine in 2018) but also in terms of trade balance
(8,041,480 € of exports), making Portugal the eleventh
largest wine producer in the world (1).

However, the industrial production of wine generates
a large volume of waste which, according to the
International Wine Organization (2), corresponds to
25% of the weight of the grape. Thus, the annual wine
production in Portugal creates around 200 kilotons/
year of winemaking residue, which is called grape
pomace (3). Regulation (EC) 1493/1999 defines the
grape pomace as the residue resulting from the pressing
of fresh grapes, whether fermented or not during the
winemaking process, constituted of stalks, stems, films,
and grains. Depending on the grape pomace variety and
the method used in winemaking, a red/fermented grape
pomace or a sweet/fresh grape pomace can be obtained.
In the production of white wines, the resulting sweet/
fresh grape pomace does not ferment along with the
must and thus the wine has low alcohol content and
high sugar content. Conversely, red/fermented grape
pomace ferments together with the must to produce a
wine with higher alcohol and lower sugar content (3).
After winemaking, the waste produced can be used as
fertilizer, as a raw material for the production of spirits
and of tartaric acid, or disposed of in landfills, the latter
being the least sustainable and with equally negative
environmental consequences (4-6).

Given the growing interest in environmental
preservation and in view of the economic value
generated by this industry, the sustainable use of these
wastes is imperative. Based on several studies, which
highlight various components of great relevance from
a nutritional point of view, grape pomace may, from
this perspective, be used for human consumption.
In this sense, after drying and grinding, the resulting
by-products may give rise to a grape pomace flour
rich in fibre, proteins, polyphenols, and antioxidant
compounds (7-9).

Therefore, in this study this residue is proposed to be
used in a sustainable, economical, environmentally, and
socially advantageous manner through the incorpora-
tion of grape pomace flour into food for human con-
sumption, namely salty crackers. In this way, conven-
tional wheat flour is replaced by grape pomace flour,
at percentages of 5% and 10% (w/w), to nutritionally
enrich the food. The resulting different crackers were
then subjected to sensory evaluation with untrained
tasters (10).
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Introducao

Em Portugal a indUstria vitivinicola ¢ das principais
industrias, ndo s6 em termos produtivos (6,1 milhdes
de hectolitros de vinho em 2018), como em termos de
balango comercial (8.041.480 € em exportagdes), dados
que fazem de Portugal o décimo primeiro produtor
mundial de vinho (1).

A producdo industrial de vinho gera contudo, um
grande volume de residuos que, segundo a Organizagao
Internacional de Vinho (2), correspondem a 25% do
peso da uva. Deste modo, a produ¢do anual de vinho
em Portugal origina, cerca de 200kilotoneladas/ano de
residuo da vinificacdo, o qual se designa por bagago de
uva (3). No Regulamento (CE) 1493/1999 estabelece-
se como bagaco, o residuo resultante da prensagem das
uvas frescas, fermentado ou ndo, durante o processo
de producdo de vinho, constituido por engagos,
pedunculos, peliculas e grainhas. Dependendo da casta
e do método utilizado na vinificagdo, pode obter-se um
bagago tinto/fermentado ou um bagago doce/fresco.
Por um lado, na produgdo de vinhos brancos o bagago
resultante doce/fresco, ndo fermenta juntamente com o
mosto e por isso o bagago apresenta um baixo teor de
alcool e elevado teor de agticar. Por outro lado, o bagago
tinto/fermentado, fermenta em conjunto com o mosto
dando origem a um bagago com um teor de alcool mais
elevado e menor teor de agucar (3). Apos a vinificagao,
os residuos produzidos podem ser utilizados como
fertilizantes, matéria-prima na producdo de aguardentes
e producdo de acido tartarico ou serem descartados em
aterros, este ultimo exemplo é ndo s6 menos sustentavel
e com consequéncias ambientais igualmente negativas
(4-6).

Dado o crescente interesse na preservacdo ambiental e
tendo também em vista o valor econdmico gerado por
esta industria, ¢ imperativo o uso sustentavel destes
residuos. Tendo por base diversos estudos, onde se
realcam varios componentes de grande relevancia
do pondo de vista nutricional, o bagaco pode, nesta
perspetiva, vir a ser utilizado na alimentagdo humana.
Neste sentido, apds secagem ¢ moagem, a farinha de
bagago de uva resultantes da origem a uma, rica em
fibras, proteinas, polifendis e compostos antioxidantes
(7-9).

Assim, na sequéncia de diversas pesquisas que foram
levadas a cabo, ¢ proposto neste estudo a utilizagdo
deste residuo de forma sustentavel, econéomica, ambi-
ental e socialmente vantajosa através da incorporagao
da farinha de bagago de uva num alimento para consu-
mo humano, nomeadamente bolachas salgadas. Desta
forma, substitui-se a farinha de trigo convencional pela



With the aim to assess the acceptability of the salty
crackers, a preliminary sensory evaluation was used, as
there are important advantages in the use of these tests
with regard to the perception of the most relevant qual-
ity attributes for consumer acceptability. These tests
are therefore universally used in order to determine the
global preferences of consumers (11).

Material and Methods

Biological samples

Grape pomace samples of the Arinto and Touriga
Nacional varieties were supplied by Adega Cooperativa
Carmim, in Reguengos de Monsaraz, Alentejo, Portugal,
corresponding to a white and red grape, respectively.

Cracker preparation

The formulation used in this study was produced ac-
cording to a previously developed recipe (12). This
recipe was used to prepare salty crackers without grape
pomace flour, which were used as a control in this
study, and was also used to produce the four other salty
crackers containing grape pomace flour. All ingredients
used are shown in Table 1.

Four different formulations were prepared with
incorporation of grape pomace: cracker with 5%
incorporation of Arinto variety flour (Arinto 5%);
cracker with 10% incorporation of Arinto variety flour
(Arinto 10%); cracker with 5% incorporation of Touriga
Nacional variety flour (Touriga Nacional 5%); and
cracker with 10% incorporation of Touriga Nacional
variety flour (Touriga Nacional 10%) (Table 1).
Ingredients used included T55 Extra fine wheat flour
(Nacional), refined white sugar (Sidul), fine table salt
(Continente), sunflower oil (Fula), sodium bicarbonate
(Royal), distilled water, and grape pomace flour.

To begin, all ingredients were added and mixed in a
food processor (Bimby, Vorwerk), at position 4, for 2
min, to form a homogeneous dough. The dough was
subsequently flattened in a manual rolling mill (Atlas,
Marcato) at positions 2, 4, and 6. This step was repeated
three times for each position. Then the dough was cut
into a rectangular shape (2.5 cm x 2 cm) and allow to
rest for 10 min, followed by baking in an electric oven
(Arianna) at 160° C for 15 min. Finally, the crackers
were dried at 60° C for 30 min. The procedure used is
described in Figure 1.

Sensory analysis of crackers with grape pomace flour
Avaliagdo sensorial de bolachas de farinha de bagago de uva

farinha de bagago de uva, numa percentagem de 5% e
10% (m/m), de modo a enriquecer nutricionalmente o
alimento. As diferentes bolachas salgadas resultantes,
foram de seguida submetidas a uma avalia¢do sensorial
preliminar com participantes provadores nao treinados
(10).

Com vista a avaliar a aceitabilidade dos alimentos
confecionados, recorreu-se a uma avaliagdo sensorial,
visto existirem importantes vantagens na utilizacao
destes testes no que concerne a percecao de atributos de
qualidade mais relevantes para a posterior aceitagdo por
parte do consumidor. Estes testes sdo por isso univer-
salmente usados de modo a determinar as preferéncias
globais dos consumidores (11).

Materiais e Métodos

Amostras biologicas

As amostras de bagaco de uva das variedades de Arinto
e Touriga Nacional foram fornecidas pela Adega
Cooperativa Carmim, em Reguengos de Monsaraz,
Alentejo, correspondendo a uma casta branca e uma
tinta, respetivamente.

Preparagdo das bolachas

A formulagdo utilizada foi produzida de acordo com
uma receita previamente desenvolvida (12). A receita
original, sem farinha de bagaco de uva, foi usada como
controlo, e para produzir as formulagdes contendo farin-
ha de bagago de uva. Todos os ingredientes constam na
Tabela 1. Foram preparadas quatro formulagdes, com
diferentes incorporagdes de farinha de bagaco da uva:
bolacha com 5% de incorporagdo de farinha da casta
Arinto (Arinto5%); bolacha com 10% de incorporacao
de farinha da casta Arinto (Arinto10%); bolacha com
5% de incorporagdo de farinha de bagago da casta de
Touriga Nacional (Touriga 5%); e bolacha com 10% de
incorporagdo de farinha de bagaco da casta de Touriga
Nacional (Touriga 10%) (Tabela 1).

Os ingredientes utilizados incluiram: farinha de tri-
go T55 extrafina (Nacional), agucar branco refinado
(Sidul), sal fino de mesa (Continente), 6leo de girassol
(Fula), bicarbonato de sodio, (Royal), agua destilada e
farinha de bagaco de uva.

Inicialmente todos os ingredientes foram adicionados
e misturados num processador de alimentos (Bimby,
Vorwerk), na posicdo 4, durante 2 min, para a formagao
de uma massa homogénea. Esta foi posteriormente
moldada na laminadora manual (Atlas, Marcato) nas
posicdes 2, 4 e 6. Repetiu-se esta etapa trés vezes para
cada posicdo. De seguida, a massa foi cortada em for-
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Table 1 - Formulation of salty crackers ingredients
Tabela 1 - Ingredientes da formulagdo das bolachas salgadas

5% 10%
Ingredients / Control / . .
] Incorporation / Incorporation /
Ingredientes Controlo N .
Incorporacio Incorporacio

Quantity / Quantidade (g)

Wheat flour 91.00 £ 0.01 83.50 £ 0.01 76.00 £ 0.01
Farinha de Trigo

"
W ’lte sugar 1.50 +0.01 1.50 +0.01 1.50 £0.01
Actcar branco
Fine salt

e sa 1.50 £ 0.01 1.50 +0.01 1.50 £ 0.01
Sal fino
Baking poder 2.25+0.01 2.25+0.01 2.25+0.01
Fermento quimico
Sunflower oil 11.25+0.01 11.25+0.01 11.25 +0.01
Oleo de girassol
Destilled Water 4250£001  42.500.01 4250 0.01
Agua destilada
Grape pomace flour ) 750+ 0.01 15.00 + 0.01

Farinha de bagaco de uva

Weighing/Pesagem  ——> Mixing/Mistura —— Rolling Flat/Laminagéo

\4
Mass Resting/Repouso Baking/Cozedura
modulation/Moldagem z (10 min) > (160 °C, 15 min)
\%
Drying/Secagem

(60 °C, 30 min)

Figure 1 Preparation of salty crackers with incorporation of grape pomace flour
Figura 1 - Preparacgdo de bolachas salgadas com incorporacao de farinha de bagaco
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Table 2 - Hedonic and purchase scales
Tabela 2 - Escalas hedonica e compra

Hedonic / Hedonica

Purchase / Compra

Very pleasant / Muito agradavel
Pleasant / Agradavel

Indifferent / Indiferente
Unpleasant / Desagradavel

~ N W AN W

Very unpleasant / Muito desagradavel

Sensory evaluation

The use of trained tasting panels is more typical for
conducting descriptive testing, and the use of untrained
panels may be suitable for the technique of free-choice
profiling (13,14). In this study, a preliminary sensory
evaluation was made. A group of 53 untrained individu-
als, mainly researchers and students, voluntarily joined
the evaluation, which included tasting of the salty
crackers and a survey.

Although the frequency scale most used is the nine-
point scale by Meilgaard (13), the 5-point scale pro-
posed by Moskowitz (14) proved to be more appropri-
ate (15). The attributes evaluated in this evaluation were
colour, aroma, flavour, texture, and overall impression,
using a 5-point hedonic scale (Table 2). The intention to
purchase was also parameterized according to a 5-point
scale, shown in Table 2.

At the end of the survey, the participants choose that
which they “best like” and the one they “least like”
among all of the crackers.

Statistical analysis

Data are presented either as means and standard de-
viation (SD) for continuous variables or numbers and
percentages for dichotomous variables. The distribu-
tion of the selected characteristics between groups
was compared using y2 tests for categorical variables
or Student’s t-tests or analysis of variance (ANOVA),
as appropriate, for continuous variables. All statistical
tests were two-tailed, and the significance level was set
at p <0.05. All analyses were performed using the SPSS
software version 26.0 (SPSS Inc, Chicago, IL).

Certainly buy / Compraria de certeza

Would probably buy / Provavelmente compraria

Don’t know if I would buy / Nao sei se compraria
Probably wouldn’t buy / Provavelmente ndo compraria

Certainly wouldn't buy / Nao compraria de certeza

ma retangular (2,5 cm % 2 ¢cm) e repousou por 10 min,
seguindo para a cozedura no forno elétrico (Arianna), a
160 °C durante 15 min. Por fim, procedeu-se a secagem
na estufa a 60 °C (Arianna), durante 30 min. O procedi-
mento utilizado encontra-se descrito na Figura 1.

Avaliacdo sensorial

A utilizagdo de painéis de provadores treinados ¢ mais
usual para conduzir testes do tipo descritivo e o uso de
painéis nao treinados, mais apropriados para a técnica
de perfil de escolha-livre (13-14). Neste estudo foi re-
alizado um estudo preliminar de avaliagdo sensorial
com um grupo de 53 individuos ndo treinados, sobr-
etudo investigadores e estudantes que aderiram volun-
tariamente a avaliacdo sensorial que incluiu a prova das
bolachas e preenchimento de um inquérito.

Embora a escala de frequéncia mais utilizada seja a es-
cala de nove pontos de Meilgaard (13) esta foi substitui-
da pela escala de 5 pontos proposta por Moskowitz (15)
que mostrou ser mais adequada (11). Os atributos avali-
ados nesta avaliagdo sensorial foram cor, aroma, sabor,
textura e impressdo global, recorrendo a uma escala
hedonica de 5-pontos (Tabela 2). A inteng¢do de compra
foi igualmente parametrizada segundo uma escala com
5-pontos, que consta na Tabela 2. No final do inquérito
foi solicitado aos participantes que escolhessem entre
todas as bolachas avaliadas a que “gostei mais” ¢ a que
“gostei menos”.

Analise estatistica

Os dados sdo apresentados como médias e desvio pa-
drdo (DP) para variaveis continuas ou nimeros e per-
centagens para variaveis dicotomicas. Comparamos a
distribuicdo das caracteristicas selecionadas entre os
grupos usando testes de Pearson 2 para variaveis cat-
egoricas ou testes t de Student ou analise de variancia
(ANOVA), conforme apropriado, para variaveis con-
tinuas. Todos os testes estatisticos foram bicaudais e o
nivel de significancia foi estabelecido em p <0,05. To-
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Results and Discussion

The participants in the present analyses included 53 in-
dividuals, of which 71.70% were females from 19 to 83
years old, and 28.30% were males from 14 to 72 years
old. Mean age according to gender is shown in Table 3.
Grape pomace crackers feature an attractive look and
colour characteristic of wine products, particularly in
the case of Touriga Nacional. The coloration depends
on the type of grape pomace variety used, with violet
tones in the case of Touriga Nacional and brown tones
in the case of Arinto. These features can be observed in
Figure 2.

According to the results observed in Table 4 regarding
the sensorial analysis of the different types of crackers,
the Arinto 10% cracker clearly had the highest score of
colour, flavour, texture, global appreciation, and pur-
chase intention, compared to the rest of the crackers
with different incorporation and/or variety. However,
none of these results were statistically significant, and
this may be due to the small sample included.

The results regarding the sensory parameters evaluated
are shown in Figure 3, and the results obtained in rela-
tion to purchasing intention are shown in Figure 4.

das as analises foram realizadas utilizando o software
SPSS versao 26.0 (SPSS Inc, Chicago, IL).

Resultados e Discussio

Os participantes neste estudo incluiram 53 individuos,
sendo 71,70% do sexo feminino, de 19 a 83 anos, ¢
28,30% do sexo masculino, de 14 a 72 anos. A média
de idade de acordo com o sexo pode ser observada na
Tabela 3.

As bolachas de bagago de uva apresentam uma aparén-
cia atraente e caracteristica da cor dos produtos vitiv-
inicolas que lhe deram origem, em especial a de bagago
de Touriga Nacional. A coloragdo depende da casta de
bagaco de uva utilizada, com tons violetas no caso da
Touriga Nacional e tons marrons no caso da Arinto. To-
dos esses resultados podem ser observados na Figura 2.
De acordo com os resultados observados na Tabela 4
em relagdo a avaliagdo sensorial dos diferentes tipos de
bolachas, fica claro que as de 10% da Arinto sdo as que
apresentam maior pontuagao de cor, sabor, textura, val-
orizacao global e intengdo de compra, comparados para
o resto das bolachas com incorporagdo e/ou variedade
diferentes. No entanto, nenhum desses resultados foi
estatisticamente significativo, o que pode ser devido a
pequena amostra estudada.

A Figura 3 apresenta os resultados referentes aos

Figure 2 - Control cracker, without incorporation of grape pomace, (A); crackers with flour incorporation of
the Touriga Nacional 5% (B) and 10% (C), crackers with flour incorporation of the Arinto 5% (D) and 10% (E).
Figura 2 - Bolacha controlo, sem incorporagdo de bagaco, (A); bolachas com incorporagdo de farinha da casta
Touriga Nacional 5% (B) e 10% (C), bolachas com incorporacao de farinha da casta Arinto 5% (D) e 10% (E)
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Table 3 - Mean age according to gender. Age expressed as means (standand deviation/SD). *p
values for comparisons between groups were tested by Student’s t-test

Tabela 3 - Idade expressa em média (desvio padrao/DP). *Valores P para comparagdes entre
grupos foram testados mediante teste t de Student.

All population / Men / Women /
- p-value*/
Populacio tot. Homem Mulher Valores P*
(n=53) (n=15) (n=38) arores
Age/ idade,
ge’ 1dade 43.96 (13.08)  44.07(14.76)  43.92 (12.57) 0.971

years/ anos

Sensory evaluation / Avaliagdo sensorial

Color/Cor
5.00

4.00

AN

=== Touriga Nacional 10%
Touriga Nacional 5%

Arinto 10%

Global \ Arinto 5%
appreciation/ . Smell/Aroma
Apreciagdo Global *
Texture/Textura Taste/Sabor

Figure 3 - Responses obtained from the participants (n = 53) in the sensory evaluation for 5% and 10%
Touriga Nacional salty crackers, and 5% and 10% Arinto. 1 - “very unpleasant,” 2 - "unpleasant," 3 -
“indifferent,” 4 - "pleasant," 5 - "very pleasant"

Figura 3 - Respostas obtidas do painel de participantes (n = 53), para bolachas salgadas de Touriga

Nacional 5% e 10%, e Arinto 5% e 10%. 1

4 - “agradavel,” 5 -

According to the results in Figure 3, the most appre-
ciated crackers were 10% Arinto, with average overall
values of 4.32 in colour, 3.72 in aroma, 4.32 in flavour
and 3.92 in texture. The Touriga Nacional 10% cracker
was the second most appreciated, with average values
of 3.87 in colour, 3.73 in aroma, 4.03 in flavour and
3.67 in texture. The lower incorporation levels were
less accepted, with the Arinto 5% having the worst at-
tributes, with a global average value of 4.10 for colour,
3.43 for aroma, 2.29 for flavour and 3.14 for the texture.
The Touriga Nacional 5% registered 3.52 for colour,
3.52 for flavour, 3.66 for flavour, and 3.17 for texture.

The “like best” and “like least” choice for the four
crackers are presented in Table 5. The individuals
included in the analysis reported that the cracker that
they “best like” was the Touriga 10% with 39.60% of
the total evaluation and the cracker that they “least
like” was the Touriga 5% with 41.50%. It is important

- “muito desagradavel,” 2 - “desagradavel,” 3
"muito agradavel"

- “indiferente,”

parametros sensoriais avaliados e a Figura 4 os
resultados obtidos em relagao a intengdo de compra.

De acordo com os resultados da figura 3, as bolachas
mais apreciadas foram as de 10% Arinto, com valores
gerais médios de 4,32 em cores, 3,72 em aroma, 4,32 em
sabor e 3,92 em textura. As de 10% Touriga Nacional
com valores médios de 3,87 em cores, 3,73 em aroma,
4,03 em sabor e 3,67 em textura foram os segundos
mais apreciados. Os niveis de incorporacdo menor
foram menos aceites, sendo o Arinto 5% a formula com
os piores atributos, com valor médio global de 4,10
para cor, 3,43 para aroma, 2,29 para sabor e 3,14. paraa
textura. A Touriga Nacional 5% registou 3,52 para cor;
3,52 para sabor, 3,66 para sabor e 3,17 para textura.

A escolha da bolacha que “gostei mais™ e da que “gostei
menos” estd apresentada na Tabela 5. Os individuos
incluidos na andlise escolheram que a bolacha “Touriga
10%” com 39,60% da avaliacdo total como a que
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Purchase intention/Intencdo de compra

Would certainly buy/Certamente compraria
B Would probably buy/Provavelmente compraria
B Not sure/ndo tenho a certeza

Probably wouldn't buy/Provavelmente ndo compraria
W Certainly wouldn't buy/certamente ndo compraria

100%

90%
£ 80%
0
g 70%
S 60%
)
&~ 50%
o)
e 40%
5 30%
Q
SC_) 20%

10%

0% || .

Touriga Nacional 10% Touriga Nacional 5% Arinto 10% Arinto 5%

Figure 4 - Responses obtained from the tasters (n = 53) in the sensory evaluation in relation to purchasing
intention, for 5% and 10% Touriga Nacional salty crackers, and 5% and 10% Arinto crackers

Figura 4 - Resultados obtidos na avaliagdao sensorial (n = 53) em relagdo a intengdo de compra, para
bolachas salgadas de Touriga Nacional 5% e 10% e Arinto 5 e 10%

Control / Touriga Touriga

: o, : 0 . %

Controlo Nacional 10% Nacional 5% An(r:ltzozg % Ar(l::z) IS)A) IE) lvalue P/ "
(n=41) (1=30) (1=29) arores
Colour / Cor 3.46 (0.75) 3.87(0.78) 3.52(0.57) 4.32(0.69) 4.10 (0.83) 0.097
Flavour / Aroma 3.17(0,70) 3.73(0.83) 3.52(0.63) 3.72 (0.84) 3.43 (0.60) 0.153
Taste / Sabor 3.15 (0.79) 4.03 (0.81) 3.66 (0.72) 4.36 (0.64) 3.29 (0.72) 0.168
Texture / Textura 2.95 (1.02) 3.67 (1.09) 3.17 (0.85) 3.92 (0.95) 3.14 (1.20) 0.172

Global appreciation /

Apreciagio global 3.07 (0.85) 3.97(0.89) 3.59(0.73) 4.32(0.56) 3.43(0.75) 0.089
Purchase intention /) ¢ | |, 3.87 (0.94) 3.34(1.11) 4.32(0.69) 3.00 (1.18) 0.074

Intencio de compra
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Table 4 - Sensory evaluation according the diferent incorporation and varities. Data expressed as means
(SD). *p-values for comparisons between groups were tested by Pearson y2. Score: Color, Aroma, Flavor,
Texture, Global impression=1-Very unpleasant, 2-Unpleasant, 3-Indifferent, 4-Pleasant, 5-Very pleasant;
Purchase intention=1-Certainly wouldn't buy, 2-Probably wouldn't buy, 3-Don't know if I would buy,
4-Would probably buy, 5-Ceratainly buy.

Tabela 4 - Analise sensorial de acordo as diferentes incorporagdes e castas. Dados expressos em médias
(SD). *Valores P para comparagdes entre grupos foram testados mediante Pearson 2. Pontuacio:
Cor, Aroma, Sabor, Textura, Impressdo global=1-Muito desagradavel, 2-Desagradavel, 3-Indiferente,
4-Agradavel, 5-Muito agradavel; Intencdo de compra=1-Nao compraria de certeza, 2-Provavelmente nao
compraria, 3-Nao sei se compraria, 4-Provavelmente compraria, 5- Compraria de certeza.
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Table 5 - Best and least liked crackers choice results. Data expressed as percentage (n). *p-values for comparisons

between groups were tested by Pearson y2

Tabela 5 - Resultados da escolha da bolacha que mais e menos gostaram. Dados expressos como percentagem
(n). *Valores P para comparagdes entre grupos foram testados mediante Pearson y2

Touriga Touriga . o . o p-value* /

Nacional 10% Nacional 5% Arinto 10% Arinto 5% Valores P*
Best "kfng‘;;te‘ mais 39.60 (21) 9.40 (5) 34.0 (18) 7.50 (4) 0.864
Least hke( Iﬁ j‘;tel menos 13.20 (7) 41.50 (22) 5.70 3) 30.20 (16) 0.732

to remind that these results are different from those
observed in Table 4, where Arinto 10% obtained the
highest score in most of the parameters because more
individuals were tasting Touriga crackers than Arinto
crackers. Nevertheless, these differences can also be
explained by the fact that the individual may behave
differently when faced with a sensory evaluation with
several attributes and with a hedonic scale of several
points or when an emotional response of like or dislike
is requested (16).

Conclusion

This preliminary evaluation made it possible to under-
stand a possible trend in the national market related to
different incorporations of grape pomace flour of the
Touriga Nacional and Arinto varietals in salty crack-
ers. The results show a greater preference in terms of
the parameters evaluated (colour, flavour, texture, pur-
chase intention, and global appreciation) for crackers
with the incorporation of 10% flour in both varieties.
Considering the appreciation of the participants, the
results indicated that the use of these residues has po-
tential for use as an ingredient in food enrichment since
the most accepted and most appreciated crackers were
those with the highest percentage of grape pomace flour
incorporation. Therefore, it would be interesting to in-
crease the percentage of incorporation of this ingredient
in the future, with a view to promoting an increase in
the nutritional value of products for human consump-
tion. Similar studies involving the incorporation of this
type of flour from different grape varietals and food
matrices also showed a high level of high acceptance
(17,18), although Acun and Giil (19) have emphasized
that foods with more than 10% incorporation of grape
pomace flour have decreasing acceptance. Based on the
description of the different matrices previously studied
and this preliminary study, we consider, with a view to

“gostei mais” e “Touriga 5%” como a que “gostei
menos” com 41,50%. E importante ressaltar que esses
resultados sdo diferentes dos observados na Tabela 4,
onde o "Arinto 10%" obteve a pontuagdo mais alta na
maioria dos pardmetros, ndo s6 porque houve mais
pessoas provando bolachas Touriga do que bolachas
Arinto, mas também porque, quando ¢ solicitada uma
resposta emocional do tipo “gosto” ou “ndo gosto”,
o individuo pode comportar-se de maneira diferente
quando confrontado com uma avaliagao sensorial com
varios atributos e com uma escala hedonica de varios
pontos (16).

Conclusao

A avaliag@o preliminar realizada permite compreender
uma possivel tendéncia do mercado nacional relacionada
com diferentes incorporagdes de farinha de bagaco
de uva das variedades Touriga Nacional ¢ Arinto em
biscoitos salgados. Os resultados mostram uma maior
preferéncia em termos dos parametros avaliados (cor,
sabor, textura, intencao de compra e valorizacao global)
pelos biscoitos com incorporagdo de 10% de farinha
em ambas as variedades. Considerando a apreciacdo do
participante, os resultados indicaram que a utiliza¢do
destes residuos apresenta potencial para uso como
ingrediente no enriquecimento de alimentos, uma vez
que, os biscoitos mais aceitos e mais apreciados foram
aqueles com maior percentagem de incorporacdo de
farinha de bagago de uva. Seria, portanto, interessante
aumentar a percentagem de incorporagdo no futuro,
com vistas a promover o aumento do valor nutricional
deste potencial ingrediente para o consumo humano,
uma vez que outros estudos semelhantes, realizados
com a incorporagdo deste tipo de farinha, mas com
diferentes variedades e matrizes alimentares, mostraram
também um elevado nivel alto nivel de aceitagdo
(17,18), embora Acun e Giil (19) tenham enfatizam que
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consolidating the results obtained, the realization of a
new study with incorporation greater than 10%, with
a significantly larger number of participants, and with
groups of trained tasters.
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alimentos com incorpora¢ao de farinha de bagaco de
uva superior a 10% tém aceitacdo decrescente. Com
base no descrito para diferentes matrizes ja estudadas
e este estudo preliminar, consideramos, com vistas a
consolidagdo dos resultados obtidos, a realizagdo de
um novo estudo com incorporagao superior a 10%, com
um nimero significativamente maior de participantes, e
com grupos de provadores treinados.
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