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RESUMO GERAL

Jabuticaba (Myrciaria spp) é uma fruta de origem brasileira facilmente encontrada. Possui
vida de prateleira curta apos a colheita, sendo o consumo restrito a algumas estagdes do ano
e regides. A casca da jabuticaba tem propriedades nutricionais, mas ndo € comumente
consumida devido a adstringéncia e amargor, além de curta vida de prateleira. Uma bebida
em po preparada com a casca de jabuticaba pode ajudar a incorporar este ingrediente na
dieta e aumentar a sua disponibilidade. Alegacdes podem fornecer informacdes relevantes
para a escolha de alimentos que, de outra forma, ndo poderiam ser identificadas. Esse
trabalho teve por objetivo avangar na forma de entender como consumidores interpretam
certas alegacdes e seus efeitos na percep¢do de um produto. As respostas encontradas
podem ter implica¢des importantes tanto para a manutencdo e criacdo de politicas publicas
que autorizem o uso dessas alegagdes, bem como para a indastria que utiliza alegagdes
como ferramentas de marketing. Seis alegagdes e seus impactos quanto a aceitagdo global,
percepgdo de intensidade de sabor, dulgor e saudabilidade foram analisados, bem como os
sentimentos, crengas e opinides a respeito dos termos em especifico. Objetivou-se também
caracterizar os macronutrientes, compostos fenolicos, antocianinas e potencial antioxidante
tanto da casca quanto da bebida preparada em pd. De acordo com a composic¢do centesimal,
tanto a casca quanto sua bebida em pod sdo ricas em carboidratos, incluindo alto teor de
fibras soltveis e insoluveis no caso da casca de jabuticaba p6. Cada por¢do da bebida
preparada (200mL) possui, aproximadamente, o equivalente a 7,5 unidades da fruta fresca e
também pode ser considerada um alimento com baixo teor de agucares. O teor de
compostos fendlicos, antocianinas e atividade antioxidante (DPPH e FRAP) indicaram
tanto a bebida, quanto somente a casca, como ingredientes com potencial antioxidante
promissor. A bebida produzida com casca de jabuticaba obteve boa aceitagdo,
independentemente da alegac@o utilizada. As alegagdes rica em antioxidantes e baixo teor
de agucares obtiveram associa¢des positivas, relacionadas, principalmente, a saide. Baixo
teor de acucares foi erroneamente interpretado por parte dos participantes e associado a
produtos com baixo teor de calorias e sem adi¢@o de agtcares. Casca de jabuticaba foi
uma alegagdo vista como uma novidade e evocou expectativas quanto ao sabor antes da
experimentagdo. As alegacdes testadas alteraram a aceitacio global, percep¢do de dogura e

intensidade de sabor para parte dos participantes (clusters 2 e 3). Essa influéncia variou de

vi



acordo as caracteristicas individuais, incluindo aspectos socio demograficos e como a
informagdo foi comunicada. Por outro lado, para alguns participantes com altos niveis de
satisfacdo ou insatisfacdo com o produto, as alegagdes ndo tiveram nenhuma influéncia
sobre as medidas de avaliagdo geral, percep¢do de dogura e intensidade de sabor.
Saudabilidade nfo foi afetada por nenhuma das alegacdes testadas para nenhum grupo de

participantes.

Palavras-chaves: Jabuticaba, Myrciaria jaboticaba (Vell) Berg, analise sensorial,

consumidores
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ABSTRACT

Jaboticaba (Myrciaria spp) is a brazilian fruit which is found from north to the south of
the country. The fruit has short shelf life after harvesting, being the consumption restricted
to some seasons and regions. Jaboticaba peel has interesting nutritional properties but is not
commonly consumed because of its astringency, bitterness and short-shelf life. A powdered
beverage prepared with jaboticaba peel could help to incorporate this ingredient to the diet
and might increase its distribution and availability. Claims can provide relevant information
for food choice that otherwise would be hidden in the product. This research aimed to
progress in understanding the way claims are interpreted and their impact on product
perception. These results might have important implications in developing public policies
avoiding misleading claims and for processed food manufacturers who use claims as
marketing tools. Six claims and its impact on overall liking, flavour intensity, sweetness
and healthfulness perception were accessed. Feelings, beliefs and opinion related to each
term was also evaluated. Besides, macronutrients characterization, phenolic compounds,
antocyanins and antioxidant potential were carried out for both the jaboticaba peel beverage
and the jaboticaba peel powder. According to the approximate composition, both the
jaboticaba peel and the powdered beverage are rich in carbohydrates, including high
content of soluble and insoluble fibers in the case of jaboticaba peel powder. Each portion
of jaboticaba peel beverage (200mL) contained approximately the equivalent of 7.5 fresh
fruits units and could be also considered a low sugar food. Phenolic compounds,
anthocyanins, DPPH and FRAP anti-radical activity were representative for both the
jaboticaba peel powder and the jaboticaba beverage, indicating them as with promising
antioxidant activity. Jaboticaba peel beverage showed overall good acceptability regardless
the claim. Rich in antioxidants and low sugar claims had positive associations mainly
related to health. Low sugar message was misinterpreted by part of participants as a
product with low calories and no sugar. Jaboticaba peel was considered a novelty and
evoked both pleasant and unpleasant expectations about how the flavour will be prior to
experimentation. The claims used influenced overall liking, sweetness and overall flavor
intensity perception of the product for some participants (clusters 2 and 3). Therefore, the
influence effect could vary depending on the individual characteristics of participants

including socio-demographics, attitude, product acceptance level and how the information
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was communicated. Conversely, for some participants with high levels of satisfaction or
dissatisfaction with the product, claims had no significant influence in overall liking,

sweetness and overall flavor intensity perception. Healthfulness perception was not

affected by any of the claims tested.

Keywords: Jaboticaba, Myrciaria jaboticaba (Vell) Berg, sensory evaluation, consumers
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INTRODUCAO GERAL

A casca da jabuticaba possui interessantes propriedades nutricionais e contém componentes
como minerais, fibras soliveis e insoliveis, antocianinas, acido elargico, quercetina e outros
polifenois (Leite-Legatti et al., 2012; Abe et al., 2012; Lima et al., 2011; Plagemann et al , 2012).
Estudos em animais tém mostrado que o extrato da casca de jabuticaba provoca um aumento
significativo no poder antioxidante do plasma, apresenta um efeito anti-proliferativo em células
tumorosas (leucemia e préstata), bem como um efeito protetor contra doengas cardiovasculares e
diabetes do tipo 2, sendo, portanto, um promissor ingrediente funcional (Leite et al, 2011; Leite-
Legatti, 2012; Lenquiste et al, 2012). Usualmente, a casca de jabuticaba ndo é consumida ¢ a fruta
como um todo apresenta vida de prateleira curta apos a colheita, ficando restrito o seu
aproveitamento a algumas épocas do ano e regides (Leite et al, 2011; De Jesus et al., 2004; Barros
et al., 1996).

Compostos fendlicos t€ém sido estudados devido ao seu potencial funcional fisioldgico.
Entretanto, as propriedades sensoriais destes compostos estdo usualmente relacionadas a
descritores sensoriais como gosto amargo e adstringéncia, que sdo conhecidamente indicadores de
reagOes negativas a alimentos, principalmente se presentes em grandes quantidades (Lesschaeve
& Noble, 2005).

Nas ultimas décadas tem crescido o interesse por alimentos funcionais nos paises
ocidentais. No passado, muitos dos alimentos estavam mais focados na funcionalidade fisiologica
do ingrediente do que nas caracteristicas sensoriais do produto final. Os consumidores, todavia,
desejam tanto beneficios para a saide quanto alimentos de elevada qualidade sensorial
(Lesschaeve & Noble, 2005).

Produtos processados como bebidas, vinhos, vinagre e geléia obtidos a partir da casca da
jabuticaba podem aumentar a vida de prateleira deste ingrediente e ajudar a aumentar sua inser¢io
na dieta se possuirem elevada qualidade sensorial (Clerici & Carvalho-Silva, 2011; Reynertson et
al, 2006; Santos et al, 2010). Bebidas em pd possuem grande importincia devido a sua
versatilidade no manuseio, processo de fabricagdo geralmente simplificado, estabilidade quimica
e microbioldgica (Vissotto et al, 2006). Sendo assim, portanto, mais uma promissora alternativa

de inser¢@o da casca de jabuticaba a dieta.



Alegacdes relacionadas a nutri¢do e a saude sdo tipicamente utilizadas em embalagens e

comunicag¢@o de produtos alimenticios. Essas alegac¢des, quando cientificamente substanciadas e

colocadas de uma maneira atrativa ao consumidor, podem proporcionar informagdes relevantes

para a escolha de um alimento, que de outra forma estariam ocultas por ndo serem percebidas

sensorialmente. Além disso, tais alegacdes podem alterar a aceitagdo e a percepcdo de

saudabilidade de um produto, bem como sua expectativa antes da experimentacdo (L&hteenmaki

etal, 2010).

Oferecer um produto que seja sensorialmente bem aceito, comunicar alegagdes que sejam

relevantes e atrativas para o consumidor, bem como entender suas percepgdes e sentimentos a

respeito de tais alegagdes sdo questdes-chave para o desenvolvimento de um produto.

Desenvolver uma mistura em p6 para o preparo de bebida contendo casca de jabuticaba.

O presente trabalho teve como objetivos principais:

Caracterizar macronutrientes, compostos fenolicos, antocianinas e potencial
antioxidante tanto da casca de jabuticaba em pd quanto da bebida preparada a partir da
casca de jabuticaba.

Avaliar o impacto na aceitacdo e percepcdes de saudabilidade, dulgor e intensidade
geral de sabor do produto proposto frente a presenca das seguintes alegacdes: rico em
antioxidantes, com casca de jabuticaba e com baixo teor de agucares, avaliando tanto
os impactos dos termos isoladamente como combinados.

Verificar as percepgdes e sentimentos dos provadores quanto aos termos: rico em

antioxidantes, com casca de jabuticaba e com baixo teor de agucares.
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CAPITULO 1: REVISAO BIBLIOGRAFICA

1.1 Alimentos funcionais e sua importancia

Inimeros fatores afetam a qualidade da vida moderna, de forma que a populagdo deve
conscientizar-se da importancia de alimentos contendo substancias que auxiliam a promogao da
saude, trazendo com isso uma melhora no seu estado nutricional. A incidéncia de morte devido a
acidentes cardiovasculares, cancer, acidente vascular cerebral, arteriosclerose, enfermidades
hepaticas, dentre outros, pode ser minimizada por meio da pratica de bons habitos alimentares
(Gava et al, 2009).

Um alimento pode ser considerado funcional se for demonstrado que o mesmo pode afetar
beneficamente uma ou mais fungdes alvo no corpo, além de possuir os adequados efeitos
nutricionais, de maneira que seja tanto relevante para o bem-estar e a saude, quanto para a reducdo
do risco de uma doenga (Roberfroid, 2002). Os alimentos funcionais apresentam as seguintes
caracteristicas:

a) Sdo alimentos convencionais e consumidos na dieta;

b) Sdo constituidos por componentes naturais, algumas vezes, em elevada concentragdo ou
presentes em alimentos que normalmente néo os supririam;

¢) tem efeitos positivos além do valor basico nutritivo, devendo oferecer um beneficio
fisioldgico e/ou reduzir o risco de ocorréncia de doengas, promovendo saude e qualidade de vida,
incluindo aspectos fisicos e mentais;

d) a alegac@o da propriedade funcional deve ter embasamento cientifico;

¢) pode ser um alimento em que a natureza ou a bioatividade de um ou mais componentes
tenha sido modificada;

A Aggéncia Nacional de Vigilancia Sanitaria (ANVISA) atualmente ndo define o que sio
alimentos funcionais, porém regulamenta toda e qualquer alegacdo de propriedade funcional e ou
de saude para um determinado produto (BRASIL, 1999a; BRASIL, 1999b; BRASIL, 2012;
BRASIL,2014).



1.2 Casca da jabuticaba e seus principais componentes

A jabuticaba (M. cauliflora) ¢ uma fruta encontrada extensivamente em todo o Brasil e em
especial no sudeste nos estados de Minas Gerais, Rio de Janeiro, Sdo Paulo e Espirito Santo
(Barros, et al, 1996). As variedades mais consumidas sdo a Myrciaria cauliflora (DC) Berg,
popularmente conhecida como jabuticaba acu ou Paulista e Myrciaria jaboticaba (Vell.) Berg.,
popularmente conhecida como jabuticaba Sabard (Reynertson et al, 2008). Ambas as espécies
apresentaram composi¢do centesimal semelhante, apresentando a espécie Sabara capacidade
antioxidante 20% maior quando comparado a jabuticaba agu (Alezandro et al, 2013).

Os frutos crescem diretamente no tronco e galhos da arvore, atingindo um didmetro de 3-4
cm, com 1-4 sementes e apresentam uma grossa casca de coloracdo roxa cobrindo sua polpa
branca, doce e de consisténcia gelatinosa (Reynertson et al, 2008). Para a jabuticaba Sabard a
casca representa 28,9 +4,92% e a polpa mais sementes representam a soma de 66,82 +4,92% do
peso total dessa fruta. O teor de umidade encontrado nessa fruta in natura foi de 79,5% (Leite et
al, 2011).

As jabuticabas sdo usualmente consumidas in natura e normalmente a casca ¢ descartada
(Leite et al, 2011). O fruto possui alta perecibilidade, tendo um periodo de comercializagido pds-
colheita curto, com rapida alterac@o da aparéncia, decorrente da intensa perda de agua, deterioragdo
e fermentagdo da polpa, observados em apenas dois a trés dias apos a colheita (De Jesus et al.,
2004; Barros et al., 1996). Produtos como sucos, vinhos, vinagres, geleias ¢ compotas podem ser
produzidos a partir da jabuticaba, aumentando sua vida de prateleira (Clerici &Carvalho-Silva,
2011; Reynertson et al, 2006; Santos et al, 2010).

A casca da jabuticaba possui interessantes propriedades nutricionais e contém componentes
como minerais, fibras soliveis e insoliveis, antocianinas, acido elagico, quercetina e polifenois
totais (Leite-Legatti et al., 2012; Abe et al., 2012; Lima et al., 2011; Plagemann, 2012). A composi¢io
detalhada da casca de jabuticaba liofilizada variedade Myrciaria jaboticaba (Vell.) Berg pode ser

vista na Tabela 1:



Tabela 1: Composi¢do casca de jabuticaba liofilizada variedade Myrciaria jaboticaba

(Vell.) Berg:

Componentes Quantidades Referéncia
Umidade 15,33 % 1
Proteina 4,89 % 1
Lipideos 1,72 % 1
Cinzas 3,52 % 1
Fibras Insolaveis 20,00 % 1
Fibras Soluveis 5,00 % 1
Carboidratos 49,46% 1
Cianidina 3-glicosideo 1963,57 mg 100g™! 1
Delfinina 3-glicosieo 634, 75 mg 100g™! 1
Quercetina 0,0056 g kg -1 2
Compostos fendlicos totais** 556,3 g GAE kg -1 1
Taninos Totais 48 a211 gkg! 2
ORAC atividade anti-radical 25514,24 umol TE g* 1
Vitamina C 298, 23 mg 100g ! 3

Referéncias : 1(Leite-Legatti et al, 2012), 2 (Abe et al., 2012), 3(Lima et al., 2011)

**M¢étodo Folin Ciocalteau.

1.3 Casca de jabuticaba e seus beneficios para a Satide

Ha uma tendéncia muito grande em utilizar frutas do tipo berry e seus extratos como
ingredientes funcionais em alimentos devido a sua composi¢ao. Tais frutas sdo ricas em compostos
fenolicos como antocianinas e taninos, bem como vitaminas e minerais. Nile & Park et al (2013),
em sua revisdo, apontaram que inumeros estudos t€ém demonstrado que compostos bioativos de
frutas do tipo berry tém propriedades antioxidantes, anticancer, antimutagénica, antimicrobiana,
antiinflamatdria e anti-neurodegenerativa tanto in vitro como in vivo.

A jabuticaba pode ser considerada uma berry de origem totalmente brasileira, devido a sua

composi¢do de antocianinas muito similar a blackberry ( Dugo et al, 2001).



Estudos especificos dos beneficios da casca de jabuticaba tém sido realizados ao longo do
tempo. Leite et al (2011) evidenciaram um aumento significativo do potencial antioxidante do
plasma (medido pelo método de ORAC e TEAC) em ratos alimentados com 1% ou 2% de casca
de jabuticaba/kg de ragcdo. Em outro estudo, Leite-Legatti et al (2012) mostraram que o extrato de
casca de jabuticaba apresentou efeitos de anti-proliferagdo contra células tumorosas (leucemia e
prostata) em ratos do tipo Swiss.

Estruturas fendlicas se ligam a proteinas e agucares, e esta capacidade de interagir com as
proteinas formando complexos faz com que os compostos fendlicos sejam possiveis inibidores de
algumas enzimas (Salunkhe et al., 1990). A inibicdo da enzima a-amilase e das glicosidases
mostra-se uma estratégia interessante para o controle de hiperglicemia e obesidade por meio da
reducio da quebra do amido e da absor¢do da glicose no intestino (Kwon et al., 2008). Lage (2012)
estudaram o potencial inibitorio da farinha de cascas de jabuticaba (FCJ) sobre as enzimas
digestivas a-amilase, a-glicosidase, na presenga ¢ auséncia de fluido gastrico simulado. A
percentagem de inibicdo da alfa-amilase do extrato de FCJ foi de 50,00% e no fluido gastrico
27,27%. Essa inibicao indica a utilizagdo da FCJ como potencial alternativa para o controle da
obesidade por meio da reducdo da quebra do amido proveniente da dieta.

Em outro estudo, a casca de jabuticaba foi incorporada em dieta com alto teor de gordura
em ratos por 10 semanas, e os resultados ndo mostraram mudangas significativas no ganho de peso,
composicdo corporal, indices de glicemia, tolerancia a glicose e leptina (Lenquiste et al , 2012).
Os autores sugeriram, todavia, que o consumo da casca da jabuticaba pode ter um efeito protetivo
contra doengas cardiovasculares e diabetes do tipo 2, indicados por um aumento do colesterol tipo
HDL e diminui¢do da resisténcia a insulina através de valores menores de HOMA -IR
(Homeostatic Model Assessment for insulin resistance)

Portanto, considerando-se todos os estudos apresentados anteriormente, a casca de

jabuticaba pode ser um promissor ingrediente funcional.

1.4 Principais desafios na insercio de compostos bioativos em alimentos

Quanto a substituicdo de produtos convencionais por funcionais, os consumidores s6
consideram essa hipdtese se o produto funcional for realmente mais saudavel (Urala et al, 2003).

Por outro lado, parte dos consumidores acreditam que produtos que contém alegagdes de saude



causam uma expectativa de menor prazer ¢ menor aceitacdo antes da experimentacdo
(Léhteenmaéki et al, 2010).

Os beneficios funcionais muitas vezes ndo sdo percebidos diretamente, ao contrario de
beneficios sensoriais. Assim, os consumidores precisam de informagdes sobre as propriedades
funcionais do produto, as quais dever ser fornecidas pelo fabricante, pois, em principio, 0s
produtos funcionais e convencionais podem parecer idénticos ao consumidor (Urala et al, 2003).

Compostos fendlicos tém sido estudados devido ao seu potencial funcional. Entretanto, suas
propriedades sensoriais estdo usualmente relacionadas a descritores sensoriais como gosto amargo
e adstringéncia, que sdo conhecidamente indicadores de reacdes negativas em alimentos,
principalmente se presentes em grandes quantidades (Lesschaeve & Noble, 2005).

A adigo de casca de jabuticaba a alimentos processados tém sido estudada por alguns autores.
Ferreira et al, 2012 estudou a aceitagdo de cookies com adi¢do de diferentes niveis de casca de
jabuticaba (0, 5% e 10% m/m). Para a maioria dos atributos sensoriais, 0s biscoitos sem casca de
jabuticaba foram melhor avaliados e os autores recomendaram o uso de um maximo de 5% (m/m)
da casca para ndo impactar significativamente a aceitacdo do produto. Boger (2013) estudou
formulagdes sorvete com 5%, 10% e 15% (m /m) de extrato de casca de jabuticaba e a amostra
com 5 % de extrato foi a melhor avaliada nos testes sensoriais. Alves (2011) utilizou casca de
jabuticaba como uma op¢ao de corante natural em iogurtes e verificou tanto a estabilidade da cor
como a aceitagdo geral do produto. logurtes foram adicionados com 0,5;1,0;1,5;2,0 e 2,5% (m/m)
de extrato de jabuticaba. A retenc¢fo de cor para todas as formulagdes durante 45 dias foi superior
a 70%, indicando casca de jabuticaba como um promissor corante natural. As pontuagdes mais
altas no teste de avaliagdo sensorial foram para os produtos com as menores concentragdes (0,5 a
1,5% de extrato). Estes produtos receberam notas entre 6 (gostei ligeiramente) e 7 (gostei
moderadamente). Guimarges (2013) obteve baixos niveis de aceitagdo ao testar casca jabuticaba
(0, 2,5 e 5% m /m) em diferentes barras de cereais com agucar e adogantes, apresentado médias de
avaliacdo global entre 3 a 5 em uma escala de nove pontos. Em geral, em todos os estudos
relatados, os niveis mais baixos de casca de jabuticaba nos produtos tenderam a ser preferidos.
Nos estudos apresentados anteriormente, ¢ importante ressaltar que os participantes ndo receberam
nenhuma informagdo sobre a casca de jabuticaba e suas propriedades nutricionais, sendo

desconhecido se esse tipo esta informagao poderia alteraria avaliagdo dos produtos.



1.5 Bebidas em po6

A importancia dos alimentos em po deve-se a sua versatilidade no manuseio,
armazenamento, processo de fabricacdo, estabilidade quimica e microbioldgica, entre outras
(Vissotto, 2006). Esses produtos sdo constituidos por misturas em p6 de varios ingredientes
destinados a preparar alimentos diversos pela complementagdo com agua, leite ou outro produto
alimenticio, submetidos ou néao a posterior cozimento ¢ devem denominados "p6" ou "mistura”,
seguido da indicagdo de sua finalidade, como por exemplo “p6 para preparo de bebida”. As
misturas para preparar bebidas sdo utilizadas como complementos dietéticos e podem ser
constituidas por farinhas de cereais, malte, ovo, leite em pd, cacau, produtos de frutas desidratadas
ou outras substancias (BRASIL, 1978).

Misturas para preparo de bebida em pd podem ser preservadas por mais de 12 meses
devido a baixa atividade de agua (Cabral, 1981). A desidratagdo € um processo que consiste na
eliminagdo de dgua de um produto por evaporagdo, com transferéncia de calor e massa. Trata-se
de uma das técnicas mais antigas de preservagdo de alimentos que tem como uma de suas maiores
vantagens atualmente nfo necessitar de refrigeracdo durante o armazenamento e transporte
(BRASIL, 2013)

Ao longo da ultima década, o mercado de bebidas funcionais cresceu consistentemente,
com um aumento consideravel nos ultimos anos. De acordo com a Datamonitor Market Analyses
company , o mercado global para bebidas nao alcodlicas esta avaliado em quase US$ 500 bilhGes,
sendo que a Europa corresponde a US$ 189 bilhoes (Fortitech, 2013)

Avangos nos sistemas de embalagem e comercializagio, tais como os stick packs,etc tém
tornado as bebidas em pd ainda mais convenientes. Stick packs sdo um excelente método para
entregar uma parte controlada de ingredientes funcionais na forma de pd, ja que baseiam-se em

embalagens individuais com peso controlado (Fortitech, 2013).
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Figura 1. Stick packs

Fonte: GSC Packaging Disponivel em:  http://www.gscpackaging.com/stick.html
(Acessado em: 18/12/2014)

Os stick packs sdo usados para acondicionar muitos tipos de bebidas, tais como café,
chas, aguas e energéticos. Tais produtos podem ser dissolvidos em qualquer tipo de liquido,
incluindo agua, sucos, café ou leite. Em geral, este formato de embalagem tem fidelizado cada vez
mais os consumidores por ser portatil e facil de usar, além de ser consumido em praticamente

qualquer lugar, sendo um formato de embalagem promissor.

1.6 Alegacdes relacionadas a salide e nutricio e seus impactos na percepciao dos
consumidores
1.6.1 Definicio de Alegacdes

Os rétulos dos alimentos sdo uma importante ferramenta para ajudar consumidores a
fazerem uma escolha adequada dos produtos que irdo consumir. Além das informagdes
nutricionais obrigatorias, fabricantes tém uma variedade de op¢des para comunicar os beneficios
de seus produtos (Agarwal, et al, 2006).

Alegacdes relacionadas a saude e nutricdo sdo tipicamente utilizadas em embalagens e
visam proporcionar mensagens ao consumidor a respeito de beneficios de um produto
(Lahteenméki, 2013). As alegagdes devem ser cientificamente substanciadas e comunicadas
maneira atrativa e clara ao consumidor (Van Tripj&Van der Lans, 2007), contribuindo para
escolha de produtos e direcionando a decis@o de compra (Geiger, 1998).

De acordo com Lihteenmiki (2013) trés diferentes tipos de alega¢des podem ser
encontradas: (1) Alegacdes de contetido, como por exemplo contém fibras; (2) Alegagdes sobre a
funcdo de um determinado ingrediente, por exemplo a beta glucana auxilia na reducdo da

absorg¢do de colesterol ; (3) Alegagdes que falam da reducgdo de risco a determinadas doengas ,
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como por exemplo o consumo de Betaglucana pode diminuir o risco de doengas do coragdo. Seu
consumo deve estar associado a uma dieta equilibrada e habitos de vida saudaveis.

No Brasil, a Resolu¢do n° 19 de 1999 regulamenta os procedimentos para registro de
alimento com alegac@o de propriedades funcionais e/ou de saiide em sua rotulagem. De acordo
com esta resolucdo, “alegacdo de propriedade funcional € aquela relativa ao papel metabolico ou
fisioldgico que o nutriente ou ndo nutriente tem no crescimento, desenvolvimento, manutengéo e
outras fun¢des normais do organismo humano”; e “alegacdo de propriedade de saude é aquela que
afirma, sugere ou implica a existéncia da relacdo entre o alimento ou ingrediente com doenga ou
condi¢do relacionada a satde” (BRASIL, 1999b). A Agéncia de Vigilancia Sanitaria (ANVISA)
também publicou as alegacdes de propriedades funcionais e de saide que podem ser comunicadas
em um alimento. De forma geral, estdo aprovadas alegacdes referentes a 0mega 3, carotenoides,
fibras alimentares, fitoesterois, poliois, probidticos e proteina de soja (ANVISA, 2014). A
resolugdo n° 54 de 2012 rege as alegagdes de conteudo de ingredientes e estdo aprovadas
alegacdes relativas ao conteudo de valor energético, agucares, gorduras, sodio, proteinas e fibras
(BRASIL, 2012).

1.6.2 Influéncia das alegacdes na avaliaciio de produtos

Em seu artigo de revisdo bibliografica, Lahteenméki (2013) verificou que, em muitos
estudos, a adi¢do de alegagdes aos produtos aumenta sua percep¢do de saudabilidade pelos
consumidores.

Quanto a aceitacdo, a adi¢do de alegagdes relacionados a satide pode fazer com que um
produto passe a ser melhor avaliado. Vidigal at al (2011) notaram um aumento dos niveis de
aceitag@o de sucos exoticos brasileiros, quando foram apresentadas informagdes relativas aos seus
beneficios para a saude. Por outro lado, nesse mesmo estudo, apesar do aumento dos niveis de
aceitacdo do suco de camu-camu terem aumentado com a adi¢do de informagdes de satde, esse
suco, ainda assim, nfo atingiu niveis de aceitago satisfatorias, ou seja, acima de cinco em uma
escala de nove pontos. Tal estudo demonstra que o sabor ainda exerce um papel mais importante
na aceitacdo de um produto do que o da informagéo de beneficios nutricionais. Em outros estudos,
como Lyly at al (2007) e Verbeke (2005), os resultados apontam que os consumidores ndo desejam

comprometer sabor por beneficios nutricionais.

12



Segundo Fernqvist&Ekelund (2014), o tipo de alimento pode determinar se informagdes a
respeito de beneficios de satide podem causar um efeito na aceitagdo. Existem alguns estudos onde
mensagens de saude ndo alteraram a aceitagdo. Kidhkonen et al., (1996, 1997) e Westcombe
&Wardle, (1997) sugerem que alimentos que ja sdo considerados muito saudaveis ndo tem sua
aceitacdo afetada por alegacdes de satde. E importante ressaltar também que algumas alegacdes
podem ser irrelevantes para determinados tipos de alimentos e por isso, podem ndo alterar a
aceita¢do de um produto. Di Monaco, Ollila and Tuorila (2005) ndo encontraram alteracdo na
aceitacdo de chocolates com alegacdes de satide e estas foram percebidas como desimportantes
para esse tipo de produto. Usualmente as alegagdes relativas a beneficios de saude sdo mais bem
aceitas quanto o produto ja esta associado a uma certa imagem de saudabilidade (Dean, 2007;
Siegrist, Stampfli &Kastenholz, 2008).

Lahteenmaki et al (2010) verificaram que ha uma crenga por parte do consumidor de que
produtos que possuem alegagdes de saude causam uma expectativa de menor prazer e
consequentemente menor aceitacdo mesmo antes da experimentacdo. Além disso, expectativas
geradas por informagdes providas antes da experimentagdo podem nio sé afetar a aceitagdo, como
também outros parametros de percepcdo do produto. Liem et al (2012) avaliaram o efeito da
alegacdo “agora reduzido em sal” para sopa de galinha. Os resultados mostraram que os

consumidores esperavam uma menor intensidade de gosto salgado na presenga desta alegacgao.

1.6.3 Fatores que influenciam a percepc¢ao de uma alegacio

Nocella e Kennedy (2012) verificaram em sua revisdo que a percepg¢do/entendimento das
alegacdes ¢ dada principalmente por caracteristicas individuais dos consumidores e como a
informagdo ¢ comunicada. Caracteristicas sdcio-demograficas, familiaridade com as alegagdes,
atitudes e conhecimentos sobre nutri¢do por parte dos consumidores muitas vezes nio estdo sob
controle dos fabricantes de alimentos e drgios reguladores. Ja quanto aos fatores relacionados ao
modo de comunica¢do da informag?o,os aspectos léxicos, comunicagdo cientifica versus ndo
cientifica e comunicagdo verbal versus visual podem exercer efeitos sobre a percepgdo do

consumidor.
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1.6.3.1 Fatores relacionados as caracteristicas dos consumidores

Fatores sdécio-demograficos , como género, idade e educacdo parecem influenciar na
percepcio da alegacdo (Bogue et al, 2005).

Beneficios que sdo dependentes de género sdo melhor percebidos para o género a que se
destinam, por exemplo: alegagdes relacionadas a saide dos ossos sdo mais relevantes para as
mulheres e diminui¢do de colesterol sdo mais relevantes/atrativos para os homens (Ares et al,2009
&Gambaro, 2007; Dean et al.,2007; Urala, et al, 2003).

Comunicagdes relacionadas a saude tendem a ser mais relevantes para grupos com mais
idade, do que comparados a grupos de pessoas mais jovens ( Bhaskaran & Hardley, 2002; Lalor et
al, 2011). Segundo resultados qualitativos desses dois estudos, pessoas com mais idade tendem a
adotar comportamentos mais preventivos devido a percep¢do de maiores riscos a sua saude e,
portanto, estas mensagens passam a ser mais significativas.

A familiaridade com o ingrediente funcional também afeta a percepgdo da alegagdo. A
utilizagdo de um componente que ja ¢ largamente utilizado no mercado faz com que os
consumidores tenham uma maior percep¢do do beneficio do que quando um ingrediente novo ¢
utilizado (Lahteenmiki, 2010).

Influéncias no processamento de informacdes pelos consumidores também podem ocorrer
devido ao efeito halo e ao efeito magic bullet (Nocella & Kennedy , 2012). O efeito halo pode ser
observado quando o consumidor avalia o produto como sendo melhor em atributos nao
mencionados nas alegagdes, como por exemplo: um produto com baixo teor de colesterol pode
levar o consumidor a presumir que o produto tem um baixo teor de gordura, mesmo isso ndo sendo
declarado na alegagdo (Andrews et al, 1998). Ja o efeito magic bullet ocorre quando o consumidor
atribui beneficios de saide erroneamente a um produto, como por exemplo: por meio de uma
alegag@o de baixo teor de colesterol, o consumidor pode inferir que o produto ajudara a solucionar

doencas cardiovasculares (Roe at al, 1999).

1.6.3.2 Fatores relacionados a2 comunicaciio das alegacdes em embalagens

Alegagdes relacionadas a saude e nutricdo podem conter uma variedade de informagdes e ,em
sua maioria, descrevem a existéncia/conteudo de um ingrediente responsavel por uma funcéo

nutricional, a fungdo nutricional por si s6 ou o resultado do uso de um determinado ingrediente.
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De maneira geral, quando uma alegacdo contém todas essas informagdes juntas, oferece ao
consumidor todas as informacdes necessarias, enquanto que apresentar somente um desses
elementos pode levar o consumidor a uma interpretagdo erronea por falta de conhecimento prévio
sobre o assunto (L&hteenmaiki, 2013). Para os casos que tratam da possibilidade de redugdo do
risco de doengas, a Comissdo Européia de Regulamentagio € a favor de alegagdes mais longas e
completas. Todavia, sob o ponto de vista de atratividade ou interesse do consumidor, as
preferéncias por frases mais curtas ou longas variam muito entre os estudos (Léhteenméki, 2013).
De todos os modos, Williams (2005) sugere que frases sucintas na parte frontal da embalagem,
combinadas com informagdes detalhadas em outros locais da embalagem, sdo melhores percebidas

pelos consumidores.
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CHAPTER 2: DEVELOPMENT AND CHARACTERIZATION OF A POWDERED
BEVERAGE MIX WITH DRIED JABOTICABA PEEL

Article to be submitted to Revista Brasileira de Fruticultura

ABSTRACT

The aim of this study was to develop a powdered beverage mix prepared with dried jaboticaba
peel. Characterization of macronutrients, phenolic compounds, anthocyanins and free radical
scavenging (DPPH and FRAP anti-radical activity) of both dried jaboticaba peel and powdered
beverage mix were carried out to understand products features. The yield for jaboticaba drying
process was 4.6% (m/m). Powdered beverage mix was prepared with 7% (m/m) of dried
jaboticaba. According to the proximate composition, both dried jaboticaba peel and powdered
beverage mix are rich in carbohydrates, containing 29.16 % (m/m) and 77.04 % (m/m)
respectively, including high amounts of soluble and insoluble fibers in the case of dried jaboticaba
(39.4%m/m). Each portion of prepared jaboticaba beverage (200mL) contained approximately the
equivalent of 7.5 jaboticaba peel fruit units and could be considered a low sugar food. Total
phenolic content was 2434 mg GAE.g"! for dried jaboticaba peel and 176.5 for powdered beverage
mix. Total anthocyanins were 444.68 and 18.46 mg 100g ! for dried jaboticaba peel and powdered
beverage mix, respectively. Dried jaboticaba peel and powdered beverage mix presented,
respectively, 175.84 and 10.77 umol TE.g'of DPPH anti-radical activity and 186.60 and 17.13
pumol TE.g! of FRAP anti-radical activity indicating that jaboticaba peel radical scavenging

seemed to be maintained even in the presence of the other powdered beverage ingredients.

Keywords: jaboticaba peel, powdered beverage mix, radical scavening, phenolic compounds,

anthocyanins

INTRODUCTION

Jaboticaba (Myrciaria spp) is a brazilian fruit which is found from north to the south of the
country, with highest occurrence and productivity in the southeast region. Its cultivation is
primarily domestic and in small farms (Sato & Cunha, 2007). Among the currently known species,

Myrciaria cauliflora (DC) Berg (Jaboticaba Paulista or A¢u) and Myrciaria jaboticaba (Vell)
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Berg (jaboticaba Sabara) stands out, occupying the largest cultivated area in Brazil. Jaboticaba
fruit has a small globular shape, presents a fine and fragile black peel, with soft, whitish,
mucilaginous and intense sweet pulp (Donadio , 2000; Mattos, 1983). Its peel has interesting
nutritional properties such as the content of mineral components, soluble and insoluble fibers,
anthocyanins, elargic acid, quercetin and other polyphenols (Leite-Legatti et al, 2012; Abe et al,
2012; Lima et al, 2011; Plagemann et al, 2012).

In vivo studies have demonstrated that the jaboticaba peel extract caused a significant
increase in antioxidant capacity of the plasma, showing anti-proliferative ‘in vitro’ effect on tumor
cells (leukemia and prostate) and a protective effect against cardiovascular disease and type two
diabetes, making the jaboticaba peel a promising functional ingredient (Leite et al, 2011; Leite-
Legatti 2012; Lenquiste et al, 2012). In addition, jaboticaba peel could also be used asa potential
source of natural food coloring (Silva, 2010).

Jaboticaba peel is usually not consumed and the fruit has short shelf life after harvest, being
the consumption restricted to some seasons and regions (Leite et al, 2011; De Jesus et al, 2004;
Barros et al, 1996). Jaboticaba peel addition to processed food has been studied to increase its
consumption, including application in cookies, ice cream, yogurts and ready to drink beverages
(Ferreira et al , 2012 ; Boger, 2013; Alves, 2011; Cipriano, 2011).

Drying processes were identified as a way to make jaboticaba peel conservation viable
without leading to the losses of their nutritive and antioxidant quality (Alves, 2011). There are
many advantages of using drying processes, including no need of refrigeration during storage,
stability of the aromatic compounds at room temperature for long periods, protection against
enzymatic degradation and oxidation and product availability during any season of the year (Park
et al., 2001).

The aim of this study was to develop a powdered beverage mix added with dried jaboticaba
peel. Characterization of macronutrients, phenolic compounds and antioxidant activity of both
dried jaboticaba peel and powdered jaboticaba beverage were carried out to understand their

characteristics.
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MATERIALS AND METHODS

Powdered beverage mix production

Jaboticaba fruits (Myrciaria jaboticaba (Vell.) Berg.) were bought at a local market in
Campinas, Sdo Paulo State, Brasil. The fruits were washed and manually peeled. The peels were
then dried in forced air circulation oven at 45 °C until constant weight for 48h. According to
de Carvalho et al, 2014, jaboticaba peel dried at 45°C preserves its nutritional properties.

Afterwards, dried jaboticaba peel was then crushed in a cutting mill to obtain a flour that
was packaged in aluminum bags. For the powdered beverage mix production, jaboticaba peel was
mixed with maltodextrine, sucralose and nature identical flavor. A tasting session with different
jaboticaba peel concentrations (20%, 15%, 10%, 7%, 5%) followed by a group discussion were
performed within 10 experts in product development to choose the more appropriate jaboticaba
peel level for the powdered beverage mix. Samples were presented blind and assessors were asked
to select individually samples with more potential to delight consumers and with the lower levels
of bitterness. After individual assessment and group discussion the sample with 7% of dried
jaboticaba peel was chosen due acceptable levels of bitterness and astringency. Other studies
performed with cookies (Ferreira at al, 2013), cereal bars (Guimardes, 2013), ice cream (Boger,
2013) recommended the use of around 5 % (w /w) of dried jaboticaba peel to do not affect product
acceptance.

Nature identical flavor was incorporated to improve product acceptance and mask
bitterness, while modified starch and xanthan gum addition were added to improve product mouth
feel and viscosity.

Table 1: Powdered beverage mix composition

Ingredient Amount (%) Manufacturer
Matodextrine 60.7 Ingredion
Modified Starch Ultrasperce M 30.0 Ingredion
Desydrated jaboticaba peel 7.0 -
Straberry IFF SN 562168 flavour 1.5 IFF
Xantham Gum DANISCO Ultra 0.7 DuPont
Sucralose 0.1 Tate & Lyle

For the beverage preparation, it was suggested 24g of formulated powder diluted in 200ml

of semi-skimmed milk and served at 5-8° C.
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Macronutrients Analysis

Powdered beverage mix and dried jaboticaba peel humidity, total protein and ashes
analyses were performed according to methods described by AOAC (1995). Total lipids were
determined according to Bligh & Dyer (1959) and the soluble and insoluble fiber according to
ASP et al. (1983). Other Carbohydrates were determined by difference.

Determination of anthocyanins and polyphenols by spectrophotometry

The total anthocyanins content were quantified according to the method described by
Wrolstad (1976) and adapted by Abe et al (2012). The dried jaboticaba peel (0.2 g) and powdered
beverage mix (3.0g) were triturated in an Ultra-Turrax grinder (Polytron®-Kinematica GnbH,
Kriens-Luzern, Switzerland) with 20 mL of methanol: HCI (99.9: 0.1 v v—1) and centrifuged at
2000 g for 15 min (4 °C). Part of the supernatant was diluted from 5 to 25 times using 0.025 M
potassium chloride buffer, pH=1.0, according to the sample color. The absorbance was read at 510
and 700 nm using a Beckman® DU640 spectrophotometer (Corona, USA). Another part of the
supernatant was diluted in the same proportions in 0.4 M sodium acetate buffer, pH 4.5, and the
absorbance read at the same wavelengths.

The absorbance was then calculated using Eq. (1):
A = [(A5100m—A700nm JpH 1,0 - (A510nm—A700nm JpH 4.5 |

The anthocyanin content (mg 100 g!) was calculated as cyaniding 3-glucoside
(PM=449.2) using Eq. (2): C (mg 100 g') = A. MW.DF ¢ .1; where : A= absorbance (Eq.1),
& = molar absorptivity ( 26900 mol L - ); MW = molecular weight and DF = diluction factor

The phenolic compounds were quantified according to the method described by Swain and
Hillis (1959), adapted by Roesler et al (2007) using the Folin—Ciocalteau reagent. Dried
jaboticaba peel and powdered beverage mix were dissolved in methanol resulting in a 5.0 mg mL™!
and 6.1 mg mL"! solution. The solutions were placed in an ultrasound for 2 h and then percolated
through a cellulose acetate membrane. A 0.5 mL portion of the methanol extracts was added to 2.5
mL of aqueous 10% Folin—Ciocalteau solution and 2.0 mL of 7.5% sodium carbonate. The mixture
was incubated for 5 min in a water bath at 50 °C and the absorbance measured at 725 nm. The
blank was prepared by replacing the sample with water in the reaction mixture. The results were

expressed in gallic acid equivalents (g GAE 100 g—1), using a standard curve of gallic acid
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dissolved in distilled water at concentrations from 16 to 500 mg mL—1. The phenolic compounds

were quantified in the extracts in triplicate.

Radical Scavenging
DPPH

Dried jaboticaba peel and powdered beverage mix were dissolved in methanol giving
respectively a 5 mg mL ! and 6.1 mg mL"! solution. The DPPH (2,2-diphenyl-1-picrylhydrazyl)
test was carried out according to Roesler et al (2007) ,with some adaptations. 250 uL. of DPPH
solution (0.004% m v—1) and 50 pL of extract at different concentrations were placed on a
microplate and the plate incubated for 30 min at room temperature in the dark. The same procedure
was adopted for the gallic acid. The control assay (DPPH reagent) was prepared according to the
procedure above, without the addition of extract and ethanol was used to correct the baseline. The
DPPH solution was prepared daily, stored in dark flasks and stored in the dark at 4 °C until used.
The percentile decrease in absorbance was determined at 517 nm using a microplate reader
(NOVOstar®, BMGLabtech—Offenburg, Germany). Results were expressed as pmol Trolox
equivalents (TE) per g sample.

FRAP

The ferric reducing antioxidant power (FRAP) was determined according to Rufino et al,
2006 . The FRAP reagent was prepared in the dark with 300 mmol L' acetate buffer (pH 3,6),
10 mmol ina TPTZ 40mmol L-! HCI solution and 200 mmol L' FeCls . The sample or standard
(Trolox), ultrapure water and FRAP reagent were mixed and incubated in a water bath for 30 min
at 37°C. After cooling to room temperature, the absorbance of the samples and stardand were read
at 595 nm using microplate reader (NOVOstar®, BMGLabtech—Offenburg, Germany). Trolox
standard curve was prepared using concentrations ranging from 10- 800 umol L' TE and the

results were expressed as umol TE per g of sample.
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RESULTS & DISCUSSION

Dried jaboticaba peel and powdered beverage mix macronutrients characterization

The percentage of peel and pulp plus seeds in relation to the whole fruit were 28.6% and
71.4%, respectively. The average gross weight of each fruit was 4.9 & 0.8g.Jaboticaba peel drying
yield was 4.6% (m/m) as could be seen at figure 1:

Figure 1: Total yield of dried jaboticaba peel production

100kg of fresh 28. 6 kg of fresh 4.6 kg of dried

jabuticaba jabuticaba peel jabuticaba peel

According to the approximated composition (Table 2), both dried jaboticaba peel and
powdered beverage mix are rich in carbohydrates, including high contents of soluble and insoluble
fibers in the case of dried jaboticaba. High content of carbohydrate from powdered beverage mix
was originated from the maltodextrine and starch added. Besides fibers, carbohydrate found in
dried jaboticaba peel might reflects the vast amount of simple sugars, which, in general, are the
major constituents of fruit peel (Damodaran et al, 2010).

Dried jaboticaba peel has high content of fibers (39.46g/100g) and could be considered as
a high content of fibers ingredient according to Brazilian legislations (Brasil, 2012).

Each portion of prepared beverage (24g of powder/200mL) might contain approximately
the equivalent of 7.5 jaboticaba peel fruit units and could be also considered a “low sugar food”
(less than 5g of added sugar/100mL) in agreement with the Brazilian legislation (Brasil, 2012).

Dried Jaboticaba peel also contains considerable amount of ashes. Potassium, zinc, iron,
copper and manganese which has been reported to be the most abundant minerals in jaboticaba
(Alezandro, et al 2014; Lima et al., 2011). As reported by Alezandro et al., 2014, 100 g of fresh
jaboticaba serving or in our case 4.6 g of dried jaboticaba peel or 2.7 prepared portions of beverage
could provide between 10 — 15% of the recommended daily intake of cooper, manganese and
potassium. Thus, under FDA's (Food and Drug Administration's) guidelines, jaboticaba could be

considered a “good source” of these minerals.
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Table 2: Dried jaboticaba peel and powdered beverage mix composition

Component (% m.m") Dried jaboticaba peel Powdered beverage mix
Moisture 20.23 £1.50 18.28+1.49
Lipids 0.56 £0.04 0.17+0.03
Ash 344+0.18 0.38+0.01
Protein 7.15+0.03 0.49+ 0.08
Insoluble Fibers 31.46 £0.78 1.68+0.11
Soluble Fibers 8.00+1.25 1.96+0.91
Others Carbohydrates 29.16 77.04

Each value was obtained from the average + standard deviation of at least three replicates.

Conversion factor: N= 6, 25

Phenolic content and radical scavenging activity

The high total phenolic compound content (2434 mg g™!) found in the dried jaboticaba peel
powder (Table 3) were also reported by few other authors as Leite-Legatti et al, 2012 and Santos
& Meirelles (2011) with respectively 555.3 mg GAE/g and 12895 mg GAE/g. The differences
found between the studies could be based on the different methodologies of phenolic content
extraction. Anthocyanins, ellagic acid quercitin derivatives and tannins could be considered the
most common phenolic compounds of jaboticaba peel (Leite-Legatti etal.,2012; Abe etal.,2012;
Lima etal., 2011).

Abe at al, (2012) studied 10 different fruits consumed in Brasil. Jaboticaba presented higher
content of phenolic compounds than red and white guava, strawberry and pomegranate. Rufino
et al 2010, in turn, showed that jaboticaba has also higher content of phenolic compounds than
others exotic tropical fruits like caja, caju, jamboldo, mangava and umbu.

Anthocyanins quantity in dried jaboticaba peel was also expressive (443.68 mg 100 g!)
being cyanidin 3-glucoside and delphinidin 3-glucoside the most representative ones according
to Leite et al., 2011 and Lima et al., 2011. Jaboticaba presented similar anthocyanin amount as
camu-camu and had higher values than acerola, caju, mangaba, strawberries and pomegranate
(Abe at al, 2012 ; Rufino et al 2010).

Martinez, at al 2012 studied antioxidant activity of peel, pulp and seeds of mango, passion
fruit, pineapple and guava. Dried jaboticaba peel and powdered beverage mix had either similar or
higher antioxidant activity than these co-products. Rufino et al, 2010 studied 18 tropical fruits
from Brasil and jaboticaba was ranked as one of with the highest antioxidant activities, with lower

values than only acerola, camu-camu and puga-preto.
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Powdered beverage relative antioxidant activity expected values were achieved for both
DPPH and FRAP methods as powdered beverage contains 7% (m/m) of dried jaboticaba peel
(Table 3) .This might indicate that powered beverage antioxidant potential is maintained even
though the addition of other ingredients (maltodextrin, flavor, etc.) to the dried jaboticaba . Tests
with humans are still required to conclude this hypothesis.

Both the Brazilian (Brasil, 1999a; 1999b) and the European legislation (European
Comission, 2003;2012;2013) does not attribute a minimum value of antioxidant activity to permit
the use of antioxidant claims. Claims related to antioxidant healthy properties could be allowed if
scientific evidence is presented and approved by ANVISA (Brazilian Health Surveillance Agency)
and EFSA (European Food Safety Authority) .Among the requirements to submit a claim request
are information about ingredient characterization and tests in human demonstrating the antioxidant
potential. On the other hand, Food and Drug Administration (FDA) considers the antioxidant
claim as a nutrient content claim. This implies that an antioxidant claim can only be made for
nutrients with a Recommended Daily Intake (RDI) and with a recognized antioxidant activity, such
as ascorbic acid or vitamin E, but not for phytochemicals with strong antioxidant activity, such as
quercetin, elagic acid or cyaniding, the main responsible components for jaboticaba peel

antioxidant activity (United States, 2014) .

Table 3: Proximate composition of dried jaboticaba peel and powdered beverage mix

Polyphenols and antioxidant capacity® Dried jaboticaba  Powdered Powdered beverage
peel (DJ) beverage mix relative antioxidant
(PBM) activity (PBRAA) ¢

Total phenolic compound (mg GAE g'°) 2434 .00+ 18296 176.5+39.4 -

Total anthocyanins ( mg IOOg") 443,68 +£2,28 18,46 £ 0,21 -
DPPH anti-radical activity (umol TE g-'*) 175,84+ 28,92 10,77 £ 0,73 6,13 %
FRAP anti-radical activity (umol TE g-'©) 186,60 + 4,40 17,13 +£ 0,28 9,18 %

2 Average of triplicate analyses

® Values expressed in gallic acid equivalents

¢ Trolox equivalents

¢ Powdered beverage relative antioxidant activity was calculated according to Eq (3)

Eq (3) : PBRAA = (PBM anti-radical activity ) / (DJ anti-radical activity value) = 100
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CONCLUSION

Jaboticaba peel antioxidant activity seemed to be maintained even in the presence of the
other powdered beverage mix ingredients but further in vivo human studies are still needed to
prove this hypothesis. Jaboticaba peel extraction and drying process should also be improved to
turn this ingredient a commercial viable product. In addition, sensory analysis still be needed to

analyse powdered beverage mix product acceptance.
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Chapter 3: POWDERED BEVERAGE WITH JABOTICABA PEEL
(Myriciaria spp): UNDERSTANDING CONSUMER'S PERCEPTION OF DIFFERENT
CLAIMS AND ITS IMPACT ON SENSORY EVALUATION

Article to be submitted to Food Quality and Preference Journal

ABSTRACT

Jaboticaba (Myrciaria spp) is a brazilian fruit which is found from north to the south of the country.
The fruit has short shelf life after harvesting, being the consumption restricted to some seasons
and regions. Jaboticaba peel has interesting nutritional properties but is not commonly consumed
because of its astringency, bitterness and short-shelf life. A powdered beverage prepared with
jaboticaba peel could help to include this ingredient to the diet and might increase its distribution
and availability. Claims can provide relevant information for food choice that otherwise would be
hidden in the product. This research aimed to progress in understanding the way claims are
interpreted and their impact on product perception. These results might have important
implications in developing public policies avoiding misleading claims and for processed food
manufacturers who use claims as marketing tools. Six claims and its effect on overall liking,
flavour intensity, sweetness and healthfulness perception were accessed: 1-)Jaboticaba
beverage,2-)Jaboticaba beverage rich in antioxidants,3-)Jaboticaba beverage rich in
antioxidants. This beverage has jaboticaba peel which has high antioxidant content 4-) Low sugar
jaboticaba beverage , 5-)Low sugar and rich in antioxidant jaboticaba beverage, 6-) Low sugar
and rich in antioxidant jaboticaba beverage. This beverage has jaboticaba peel which has high
antioxidant content. Word association technique was used to evaluate feelings, beliefs and opinion
related to the terms: rich in antioxidant beverage, low sugar beverage and beverage with
jaboticaba peel. Rich in antioxidants and low sugar claims had positive associations to health.
Low sugar was misinterpreted by part of participants as a product with low calories and no sugar.
Jaboticaba peel was considered a novelty and evoked flavor expectations prior to experimentation.
Claims tested influenced overall liking, sweetness and overall flavor intensity perception of the
product for some participants. Therefore, the influence of claims could vary depending on the
individual characteristics of participant and how the information is communicated. Conversely,

for some participants with high levels of satisfaction or dissatisfaction with the product, claims
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had no significant influence in overall opinion, sweetness and overall flavor intensity perception.

Healthfulness perception was not affected by any of the claims tested.

Keywords: Jaboticaba , Myrciaria jaboticaba (Vell) Berg, sensory evaluation , consumer

1. INTRODUCTION

Claims are typically used in packaging, which can be seen as an interface object between
the industry and the consumer world. If scientifically substantiated and conveyed in an attractive
way, claims may change the perception of healthiness of a product as well as their expectations
prior to experimentation. (Lahteenmaéki et al, 2010).

Jaboticaba (Myrciaria spp) is a brazilian fruit which is found from north to the south of the
country, with highest occurrence and productivity in the southeast region. Its cultivation is
primarily domestic and in small farms (Sato & Cunha, 2007). Among the currently known species,
Myrciaria cauliflora (DC) Berg (Jaboticaba Paulista or A¢u) and Myrciaria jaboticaba (Vell)
Berg (jaboticaba Sabara) stands out, occupying the largest cultivated area in Brazil. Jaboticaba
fruit has a small globular shape, presents a fine and fragile black peel, with soft, whitish,
mucilaginous and intense sweet pulp (Donadio,2000; Mattos, 1983). Its peel has interesting
nutritional properties such as the content of mineral components, soluble and insoluble fibers,
anthocyanins, elargic acid, quercetin and other polyphenols (Leite-Legatti et al, 2012; Abe et al,
2012; Lima et al, 2011; Plagemann et al, 2012).

In vivo studies have demonstrated that the jaboticaba peel extract caused a significant
increase in antioxidant capacity of the plasma, showing anti-proliferative in vitro effect on tumor
cells (leukemia and prostate) and a protective effect against cardiovascular disease and type two
diabetes, making the jaboticaba peel a promising functional ingredient (Leite et al, 2011; Leite-
Legatti 2012; Lenquiste et al, 2012). In addition, jaboticaba peel could also be used asa potential
source of natural food coloring (Silva, 2010).

Usually, jaboticaba peel is not consumed and the fruit has short shelf life after harvesting,
being the consumption restricted to some seasons and regions (Leite et al, 2011; De Jesus et al,
2004; Barros et al, 1996). Drying processes were identified as a way to turn jaboticaba peel
conservation viable without leading to the losses of their nutritive and antioxidant quality . When

dehydrated and grinded jaboticaba peel could be easily incorporated in a series of industrialized
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products, specially the powder ones in order to increase its shelf-life and consumption (Alves,
2011).

Jaboticaba peel addition in processed food have been studied for some authors. Ferreira et
al, 2012 studied acceptance of cookies added with different levels of jaboticaba peel (0; 5% and
10% (m/m). For most of the sensory attributes, cookies without jaboticaba peel were better
evaluated and the authors recommended the use of maximum 5% (m/m) of the peel to do not overly
impact product acceptance . Boger (2013) studied ice cream formulations with 5%, 10% and 15%
(m/m) of jaboticaba peel extract. Sample with 5% of extract was the best evaluated in sensory
tests. Alves (2011) used jaboticaba peel as dying in yogurts and verified its overall acceptance and
color stability. Yogurts were added with 0.5; 1.0; 1.5; 2.0 and 2.5 (m/m) % of jaboticaba peel
extract. Color retention for all yogurts during 45 days was higher than 70% indicating jaboticaba
peel as a promising natural food dying. The highest scores for the sensory evaluation were for
products with the lowest concentrations: 0.5 to 1.5% of extract. These products received grades
between 6 (I like slightly) and 7 (I like moderately), for a nine point scale. Guimardes (2013)
obtained low levels of acceptability , with overall liking means ranging from 3 to 5 in a nine-
point scale ,when tested jabuticaba peel (0, 2.5 and 5% m/m) in different cereal bars added with
sugar and sweetners. In overall, in all studies reported, lower levels of jaboticaba peel tended to
be preferred. Jaboticaba peel is rich in phenolic compounds giving bitterness and astringency,
which may cause negative reactions to food (Lesschaeve & Noble, 2005). During sensory
evaluations of those studies, participants received no information about jaboticaba peel nutritional
properties and thus, its unknown if this information may affect product evaluation.

This research aimed to understand claims perception and if they could affect sensory

evaluation of a powdered beverage added with jaboticaba peel.

2. MATERIALS AND METHOD

2.1 Powdered beverage mix

Jaboticaba fruits (Myrciaria jaboticaba (Vell.) Berg.) were bought at a local market in
Campinas, Sdo Paulo State, Brasil. The fruits were washed and manually peeled. The peels were
then dried in forced air circulation oven at 45 °C until constant weight for 48h. According to

de Carvalho et al, 2014, jaboticaba peel dried at 45°C preserves its nutritional properties.
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Afterwards, dried jaboticaba peel was then crushed in a cutting mill to obtain a flour that
was packaged in aluminum bags. For the powdered beverage mix production, jaboticaba peel was
mixed with maltodextrine, sucralose and nature identical flavor. A tasting session with different
jaboticaba peel concentrations (20%, 15%, 10%, 7%, 5%) followed by a group discussion were
carried out within 10 experts in product development to choose the more appropriate jaboticaba
peel level for the powdered beverage mix. Samples were presented blind and assessors were asked
to select individually samples with more potential to delight consumers and with the lower levels
of bitterness. After individual assessment and group discussion the sample with 7% of dried
jaboticaba peel was chosen due acceptable levels of bitterness and astringency. Other studies
performed with cookies (Ferreira at al, 2013), cereal bars (Guimardes, 2013), ice cream (Boger,
2013) recommended the use of around 5 % (w /w) of dried jaboticaba peel to do not affect product
acceptance.

Nature identical flavor was added to improve product acceptance and mask bitterness,
while modified starch and xanthan gum addition were added to improve product mouth feel and

viscosity.

Table 1: Powdered beverage mix composition

Ingredient Amount (%) Manufacturer
Matodextrine 60.7 Ingredion
Modified Starch Ultrasperce M 30.0 Ingredion
Desydrated jaboticaba peel 7.0 -
Straberry IFF SN 562168 flavour 15 IFF
Xantham Gum DANISCO Ultra 0.7 Du pont
Sucralose 0.1 Tate & Lyle

For beverage preparation, 24g of formulated power was diluted in 200ml of semi-skimmed milk

and served coded at 5-8°C.

2.2 Consumer study

The study was conducted in the city of Sao Paulo (Brazil) with one hundred and twenty
volunteers recruited in downtown area of the city. People with less than eighteen years old,
pregnant or breastfeeding women, those stating any kind of food allergy or rejection to Jaboticaba
or milk were excluded from the sample.

Among the participants, 50% were women and 50% were men with age ranging from 18

to 76 years old (mean =38.9 +14.3). Sociodemographic data was also collected.
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2.3 Test design and data collection
Data collection was carried out at central location test facility through computer assisted
personal interviewing (CAPI) using Ci3 Sawtooth software (version 2.6.16) in separated booths

comprising three stages:

2.3.1 Word association task
Three product descriptions containing claims were presented to volunteers in paper boards,

one at a time: beverage rich in antioxidants, low sugar beverage and beverage with jaboticaba
peel. After reading the description, participants were asked to describe their first thoughts
(feelings, beliefs and opinions) about each board. Associations that first come to the respondent’s
mind are supposed to be the most relevant for consumers (Roininen, et al 2006). Consumers could
take as much time and use as many words or phrases they required. Interviewers wrote down

consumer’s speech exactly as it was without asking any further questions.

2.3.2 Claims and product evaluation

A full factorial design was applied to construct product descriptions (Table 2) considering
two attributes: low sugar (2 levels) and rich in antioxidants (3 levels). Respondents were presented
to six different product descriptions, one at time, in random order in a latin square presentation
design. Along with each product description, volunteers were given 30mL of jaboticaba beverage
for evaluation. Although different product descriptions were presented, the same beverage was
presented within all the descriptions. Before tasting the products, participants received the

information that all the products were powdered beverages and were diluted in milk.
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Table 2: Product descriptions

Description Low Sugar Rich in Antioxidants Final Product Description
code
J No information No information Jaboticaba beverage
K No information With information Jaboticaba beverage rich in antioxidants
With information Jaboticaba beverage rich in antioxidants .This
L No information plus jaboticaba beverage has jaboticaba peel which has high
peel explanation antioxidant content.
With . . S
M . . No information Low sugar jaboticaba beverage
information
N ' Wlthv With information Low sugar and rich in antioxidant Jaboticaba
information beverage
. With information Low sugar and rich in antioxidant Jaboticaba
With . . . . . .
(0] . . plus jaboticaba beverage. This beverage has jaboticaba peel which
information . . s
peel explanation has high antioxidant content.

For each product description evaluation, participants were asked to taste the products and
rank the attributes showed in Table 3. An open-ended question was also added just after overall

liking question in order to identify any dislikes about the products.
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Table 3: Products questionnaire attributes.

Attribute Scales

Overall liking 1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ ! ‘ 8 ‘ ° 10
Dislike Like
extremely extremely

1 |2|3]4]s]e][7][8 ][9] 10
Healthfulness Not Extremely
Healthy Healthy

Sweetness perception 1 & ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ ! ‘ 8 ‘ ° 10
Extremely

Not sweet Sweet

Flavor intensity 1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 10
Perception Extremely Extremely
week strong

flavour flavour

1 2 3 4 5
Certainly I ~ Probably I I have Probably I ~ Certainly I

Consumption Intention would not  would not  doubtsifI would would
consume  consume would consume consume
consume or
not
Dislikes Is there something you don’t like about the product? What it is?

2.3.3 Healthy and attitude questionnaire

Lastly, a Health and Attitude Scale (HTAS) questionnaire was applied (Roininen et al,
1999) using a Portuguese translation validated by Soares, Deliza and Gongalves (2008). This
questionnaire investigates consumer interests in healthy foods and the effect of flavor in food

choice. Phases were presented randomly to participants and they rated them using a 5-point-scale.
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Table 4: HTAS questions

Totally | Partially a";gge;r Partially | Totally
disagree | disagree disagree agree agree
| am very particular about the healthiness 1 2 3 4 5
of food
| allow follow a healthy and balanced diet 1 2 3 4 5
It’s important for me that my diet is low in 1 2 3 4 5
fat
It’s important for me that my daily diet
. o . 1 2 3 4 5
contains a lot of vitamins and minerals
| eat what | like and | do not worry about
healthiness of food 1 2 3 4 S
The healthm.ess of food has little impact on 1 2 3 4 5
my food choices
| d_o not avoid any foods, even if they may 1 2 3 4 5
raise my cholesterol

3. Theory /Calculations

3.1 Word association

Triangulation technique was used according to Ares, Gimenez & Gambaro (2008) and
Vidal & Gaston (2013). First, a search for recurrent terms within each stimulus (beverage rich in
antioxidants, low sugar beverage and beverage with jaboticaba peel) was performed and the terms
with similar meaning were grouped in different categories. This classification was performed
based on the personal interpretation of three researchers with experience in qualitative research.
After individually evaluating the data, the definitive categories were obtained by consensus.
Frequencies of in each category were determined by counting the number of consumers that used
those words or phrases to respond the task. For this study, we considered categories mentioned by

more than 5% of the respondents.

3.2 Cluster analyses

Hierarchical clustering (HCA) followed by K-means method was recommended according
to Hair at al, 2006. Hierarchical clustering (HCA) was initially conducted to identify number of
respondents clusters based on overall liking, healthfulness, sweetness and flavor intensity
perception. Ward’s method with squared euclidean distance as the distance or similarity measure

was used during this procedure. Afterwards, K-means clustering was performed as a “fine tune”

46



to arrange the individuals in each cluster. Determinant (W) was used as clustering criteria for this
method. Analyses were performed in XLSTAT 2014 program. ANOVA followed by Tukey
(HSD) means comparison test were used to compare attribute means. Chi-square tests were applied
to verify significant differences between cluster considering socio-economic, demographic and

HTAS data (Roininen et al, 1999). XLSTAT 2014 program was used.

3.3 Conjoint analysis

Conjoint analysis is a multivariate technique used specifically to understand how
respondents develop preferences for products or services. It is based on the simple premise that
consumers evaluate the value of a product or service by combining the separate amounts of value
provided by each attribute (Hair et al, 2006). It’s investigate the joint effect of a set of independent
variables (low sugar; rich in antioxidant) on ordinal-scale-of-measurement dependent variables
(overall liking, healthfulness, sweetness, flavor intensity and consumption intention). The analysis
decomposes the respondent data into components, based on the qualitative attributes of the
products (independent variable). A numerical part-worth utility value is computed for the levels of
each attribute. Large part-worth utilities are assigned to the most impacting levels, and small part-
worth utilities are assigned to the least impacting levels/attributes (Kuhfeld, 2006). Parth-worth
utilities and relative importance of factors and their levels were estimated using Monotone
Regression (MONANOVA). Full profile conjoint analyses were applied only in clusters within

significant differences means , in this case for cluster 2, 3 and total sample .

4. RESULTS

4.1 Word association

Word association exercise demonstrated the main thoughts, beliefs and opinions about the
terms rich in antioxidant, low sugar and with jaboticaba peel beverage. With the consensus of the
three researchers, 8 categories were formed for rich in antioxidant beverage, 10 for low sugar and
10 for beverage with jaboticaba peel as described in graphs one, two and three respectively.
Frequencies of in each category were determined by counting the number of consumers that used

those words or phrases to respond the task.
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Graph 1: Thoughts, beliefs and opinions about “rich in antioxidants beverage’

Rich in antioxidant beverage associations (%)

Something acid

Harmful for health

No opinion/don’t know antioxidants
Gives extra nutrients:vitamins,proteins,etc
Help body cleansing

Related to free radicals/ oxidation
Has anti-aging effect
Good for health

Graph 2: Thoughts, beliefs and opinions about “low sugar beverage”

Low sugar beverage associations (%)

Tasteless

Good flavour because has low sugar
No sugar/Less sugar
Light / Diet
Related to regimen /Not fattening
For diabetics /Good for diabetes
Healthy / Good for health

Graph 3: Thoughts, beliefs and opinions about “Jaboticaba peel beverage”

Jabuticaba Peel Associations %

Rich in fibers

Natural product

With fruit flavour

Something good

No opinion/ Don’t know
Something strange/ With bad taste
Good for health

Vitamins

Novelty /Curiosity

Tasteful
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Analyzing rich in antioxidant and low sugar terms, the majority of associations were related
with healthy benefits. Associations related to novelty, flavor and healthy were mainly established
for jaboticaba peel.

“Rich in antioxidants” were mainly associated with something good for the health, with
anti-aging effect, related with free-radicals/oxidation, help body cleansing and gives extra
nutrients. “Low sugar” was also associate with something healthy, for diabetics/good for diabetes,
related to regimen/not fattening, light/diet and with no/less sugar. “Jaboticaba peel” was
associated to a novelty and most of mentions were related to taste indicating expectation of a
tasteful beverage/with the fruit flavor, but also mentions of something strange/ with bad taste
appeared with less frequency. “Vitamins”, “good for the health”, “rich in fibers” and ‘natural”

were also associations with jaboticaba peel.

4.2 Cluster analysis

HCA and K-means clustering revealed four clusters related to overall liking, healthfulness,
sweetness and flavor intensity data (Table 5) . Demographic and attitudinal differences among
clusters were related to gender composition, social class, education and HTAS agreement levels.

Cluster 1 (28.33%) contained both women (58.82%) and men (41.18%) with high level
of agreement for “ I'm very particular about the healthiness of food” (82.35%) ,“ It"s important for
me that my daily diet contains a lot of vitamins and minerals” (97.06 %) and low level for “I do
not avoid any foods, even if they may raise my cholesterol” was obtained (32.35%).

Cluster 2 (26.66%) comprised more women (65.63%), from economic classes B and C ,
aging less than 30 or more than 46 years and predominately with high school education level
(56.25%). High level of agreement was obtained for “I'm very particular about the healthiness
of foods” (93.75%), ““ It's important for me that my diet is low in fat (81,25%) and “It’s important
for me that my diet contains a lot of vitamins and minerals” (96.88%). Low level of agreement
was achieved for “I do not avoid any foods, even if they may raise my cholesterol” (34.38%).

Cluster 3 (29,16%) had the highest level of participants from social class A (20.00%) and
60% are men. High agreement level were obtained for “It’s important for me that my daily diet
contains a lot of vitamins and minerals” (82.86%) and “I'm very particular about the healthiness

of foods” (74.29%)”, although the last in significantly lower level versus cluster 2 (93.75%). Part
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of this group showed less intention to avoid unhealthy food. About half of the participants agreed
that “The healthiness of food has little impact on my food choices” and “I do not avoid any foods,
even if they may raise my cholesterol”.

Cluster 4 (15.83%) consisted predominantly of men (73,68%), with the majority aging
less than 46 years and with the highest level of university educational level (42.11%). This
cluster was the less driven by healthy. The lowest levels of agreement were achieved for “I'm very
particular about the healthiness of foods” (63.16%); “It’s important for me that my diet is low in
fat” (47.37%). About half of participants agree “I do not avoid any foods, even if they may raise

my cholesterol”.
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Table 5: Clusters description

Total Cluster 1 Cluster 2 Cluster 3 Cluster 4
Sample n=34; n=32 n=35 n=19
n=120 (28.33%) (26.66%) (29.16%) (15.83%)
Gender
Men * 50.00% 41.18% "“® 3438% B 60.00% “® 7368%
Women* 50.00% 58.82% "B 65.63% A 40.00% & 26,32% °
Age
18 to 30 years 33.33% 29.41% 40.63% 28.57% 36,84%
31-45 years 33.33% 35.29% 15.63% 40.00% 47,37%
46 or more 33.33% 35.29% 43.75% 31.43% 15,79%
Classe
A* 17.49% 11.76% A8 0.00% B 2000% A 10,53% “°
B 36.67% 41.18% 40.63% 48.57% 47,37%
C 45.83% 47.06% 59.38% 31.43% 42,11%
Education Level
Primary school only 10.83% 17.65% 15.63% 20.00% 10,53%
High School* 44.17 % 50.00% "B  56.25% A 4857% B¢ 47,37% ¢
University * 45.00 % 32.35% "B 28.13% B 31.43% A 42,11% A

HTAS (% agreement**)
| am very particular about the
healthiness of food *
I allows follow a healthy and
balanced diet

80.00% 82.35% *® 93.75% * 7429% " 63,16% °©

56.67% 64.71% 56.25% 54.29% 47,37%

It’s important for me that my

. . 65.00% 61.76% 3 81.25% * 62.86% *® 47,37% b
dietis low in fat *

It’s important for me that my
daily diet contains a lot of 90.83% 97.06% 96.88% 82.86% 84,21%
vitamins and minerals
| eat what | like and | do not
worry about healthiness of 42.50% 47.06% 37.50% 42.86% 42,11%
food
The healthiness of food has
little impact on my food 41.67% 44.12% 37.50% 51.43% 26,32%
choices
| do not avoid any foods,
even if they may raise my 41.67% 32.35% 34.38% 51.43% 52,63%
cholesterol

* Clusters Frequencies followed by different letters on a line differ at 10% of significance
(Lower Case) or 5% of significance (Upper Case)
** Percentage of agreement includes “I partially agreed” and “Totally agree” answers.
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4.3 Claims and product evaluation

Despite the product was the same along with all product descriptions presented, significant
differences (p <0.05) in overall liking (cluster 2 and 3), sweetness (total sample and cluster 2) ,
flavor intensity perception (total sample, cluster 2 and 3) and consumption intention (total
sample, cluster 2 and 3) were perceived. No significant differences were found for healthfulness
considering all clusters and total sample. Graphs four, five, six, seven and eight show the results
in details

Graph 4: Opverall liking means for the different product descriptions and clusters

10
9
8
——Total Sample
——Cluster 1
7 7,31
4 7,2 6,89AB ——Cluster 2
6,46 Cluster 3
6 Cluster 4
5,42
5,37
26 '
5 1T
9
’ 2,74
4
J K L M N 0

Means followed by different letters differ at 10% of significance (lower case letters) or 5% of significance
(Upper case letter) ; Product descriptions: J — Jaboticaba beverage ; K-Jaboticaba beverage rich in
antioxidants; L — Jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel, which has
high antioxidant content; M — Low sugar jaboticaba beverage; N- Low sugar jaboticaba beverage rich in
antioxidants; O— Low sugar jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel,
which has high antioxidant content.
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Graph 5: Helthfulness means for the different product descriptions and clusters

10 +
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Cluster Means followed by different letters differ at 10% of significance (lower case letters) or 5% of
significance ( Upper case letter) . Product descriptions: J — Jaboticaba beverage ; K-Jaboticaba beverage
rich in antioxidants; L — Jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel, which
has high antioxidant content; M — Low sugar jaboticaba beverage; N- Low sugar jaboticaba beverage rich
in antioxidants; O— Low sugar jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel,
which has high antioxidant content.

Graph 6: Sweetness perception means for the different product descriptions and clusters
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Cluster Means followed by different letters differ at 10% of significance (lower case letters) or 5% of
significance ( Upper case letter) . Product descriptions: J — Jaboticaba beverage ; K-Jaboticaba beverage
rich in antioxidants; L — Jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel, which
has high antioxidant content; M — Low sugar jaboticaba beverage; N- Low sugar jaboticaba beverage rich

in antioxidants; O— Low sugar jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel,
which has high antioxidant content.
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Graph 7: Flavor intensity perception for the different product descriptions and clusters
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Means followed by different letters differ at 10% of significance (lower case letters) or 5% of significance
(Upper case letter) ; Product descriptions: J — Jaboticaba beverage ; K-Jaboticaba beverage rich in
antioxidants; L — Jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel, which has
high antioxidant content; M — Low sugar jaboticaba beverage; N- Low sugar jaboticaba beverage rich in
antioxidants; O— Low sugar jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel,
which has high antioxidant content.

Graph 8: Consumption Intention Means per Product Description
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Means followed by different letters differ at 10% of significance (lower case letters) or 5% of significance
(Upper case letter) ; Product descriptions: J — Jaboticaba beverage ; K-Jaboticaba beverage rich in
antioxidants; L — Jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel, which has
high antioxidant content; M — Low sugar jaboticaba beverage; N- Low sugar jaboticaba beverage rich in
antioxidants; O— Low sugar jaboticaba beverage rich in antioxidants. This beverage has jaboticaba peel,
which has high antioxidant content.
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Cluster 1 presented the highest means for all attributes with scores up to nine for overall
liking. Different product descriptions were not able to significantly modify evaluation throughout
the different attributes and product descriptions presentation.

Cluster 2 well evaluated the different product descriptions, with means up to 7.0 for overall
liking. Therefore, “low sugar” product description (M) had the lowest overall liking mean score
(7.25) and was the one perceived with the lowest level of flavor intensity and sweetness . In
general, participants attributes low levels of sweetness for all product descriptions tested with
means ranging from 4.0 to 6.0.

Cluster 3 showed fairly good level of acceptance for all product description with means
ranging from 6.0 to 7.0 for overall liking, receiving product J, the simplest product description,
the lowest score (6.46). No significant differences were perceived in sweetness perception among
products, being the scores around 6.0 — 7.0.Product L (rich in antoxidant and jaboticaba peel
information) was perceived as with the strongest flavor intensity and product M (“Low Sugar”)
with the lowest.

Cluster 4 gives average to poor scores to products considering overall liking . As in cluster
1, different product descriptions were not able to significantly modify evaluation throughout the
different attributes and product descriptions presentation. However, in overall, this cluster tended
to provide the lower scores for all products in all attributes. Lower intention to consume the
products were also observed: means were around 2.0 (“Probably I would not consume”) for all the

product presentations.

4.3 Conjoint Analysis

Product claims were constructed based on two factors: low sugar within two levels (with
and without information) and rich in antioxidant within three levels (with information, without
information and with information plus jaboticaba peel explanation).

Considering the relative importance of the factors, as showed in graph 8, the interaction
of rich antioxidant with low sugar information presented the highest influence on how volunteers
rated overall liking, sweetness, and flavor intensity and consumption intention. The second most
important factor was the antioxidant information alone. Conjoint analyses results were only

presented for cluster 2 and 3 as the different product descriptions presented significant differences
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throughout the measured attributes. Healthfulness attribute were also excluded as no significant

differences were found throughout the clusters and product descriptions.

Graph 8: Relative Importance (%) of rich in antioxidant, low sugar and interaction of rich in
antioxidant and low sugar factors in overall liking, sweetness, flavour intensity perception and

consumption intention evaluation

Total Cluster 2 | Cluster 3 Total | Cluster 2 | Cluster3 Total Cluster 2 | Cluster3 | Total Cluster 2 | Cluster 3
sample Sample Sample Sample
Overall liking Sweetness Flavour Intensity Comsuption Intention

m Low sugar *
Rich in
Antioxidant

B Richin
antioxidant

® Low sugar

Means part-worth utilities are shown in table 6 considering the isolated factor descriptions
(low sugar, rich antioxidant) and interaction. Parth-worth score or utility score is given to each
factor level tested and shows whether it will add to a scenario’s total worth or subtract from it. A
product description with a positive utility score has a positive impact on the evaluated attribute,
whereas a description with negative score has a negative impact.

With regard to low sugar claim, when used alone, flavor intensity perception decreased
when this message was presented .Therefore, overall liking and consumption intention were
differently affected by this message. For cluster 2, overall liking and consumption intention were
negatively affected by low sugar message whereas for cluster 3 overall liking and consumption
intention were positively affected by low sugar message.

Rich in antioxidant messages also have different impact depending on the cluster. Rich in
antioxidant message positively affect overall liking and consumption intention for cluster 3 .
However, for cluster 2, both antioxidants messages have negative impact on these attributes.

Decreasing of flavor intensity perception were observed for cluster 2 and 3 when antioxidant

56




messages were used. For sweetness, the omission of antioxidant messages increased perception
for cluster 2 and decreased perception for cluster 3.

Considering claims description interactions, for cluster 2, low sugar information combined
with rich in antioxidants/jaboticaba peel information had the highest positive affectin  overall
liking, sweetness, flavor intensity perception and consumption intention. In contrast, no low sugar
information combined with no rich in antioxidants information showed the highest negative impact
in cluster 2 with respect to all attributes.

Regarding cluster 3, overall liking and consumption intention were mainly positively
affected by no low sugar information combined with rich in antioxidants information and mainly
negatively affected by low sugar information combined with jaboticaba peel information. No low
sugar information combined with rich in antioxidant information was the factor that mostly
negatively affects flavor intensity perception. Low sugar information combined with jaboticaba

peel information had the highest negative impact in sweetness perception.
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Table 6: Means part-worth utilities per claims

Mean part-worth utilities

Sweetness
Overall liking Perception Flavor Intensity Perception Consumption Intention
Total Cluster Cluster Total Cluster  Cluster Total Cluster  Cluster Total Cluster  Cluste
Attribute Level Sample 2 3 Sample 2 3 Sample 2 3 sample 2 r3
with information -0.133 -1.036 0.591 -0.206 -1.210 1.000 -0.202 -1.452 -0.202 -0.106 -0.568 0,308
Low sugar without information 0.133 1.036 -0.591 0.206 1.210 -1.000 0.202 1.452 0.202 0.106 0.568 -0,308
with antioxidant -0.025 -1.048 0.909 0.023 -1.387 0.667 0.086 -1.710 0.086 0.016 -0.667 0,500
without information 0.156 1.274 -0.515 0.260 1.226 -1.333 0.214 1.742 0.214 0.145 0.652 -0,154
Richin with jaboticaba peel
Antioxidant information -0.130 -0.226 -0.394 -0.284 0.161 0.667 -0.300 -0.032 -0.300 -0.161 0.015 -0,346
low sugar - with
information * rich in
antioxidant - jaboticaba
peel information 0.381 2.964 -1.758 0.228 3.290 -4.000 0.486 4.065 0.486 0.224 1.545 -0,769
low sugar - with
information * rich in
antioxidant -with
information 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
low sugar - with
information * rich in
Low sugar * antioxidant - without
rich in information 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
Antioxidant low sugar - without
information * rich in
antioxidant - jaboticaba
peel 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
low sugar - without
information * rich in
antioxidant -with
information -0.257 -2.321 1.485 -0.439 -2.419 3.000 -0.523 -3.161 -0.523 -0.094 -1.045 0,692
low sugar - without
information *antioxidant -
- without information -0.124 -0.643 0.273 0.211 -0.871 1.000 0.037 -0.903 0.037 -0.129 0.500 0,077
Intercept 7,540 8.119 7.106 6.385 5.306 5.333 6.942 6.774 6.942 3.784 4.098 3.846

*A part-worth score or utility score is given to each attribute, and it shows whether an attribute will add to a scenario’s total worth or subtract from it.
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5. DISCUSSION

Rich in antioxidants and low sugar messages were positively perceived and
associated mainly with health. These results are in accordance with others word association’s
studies carried out in Brazil. Da Silva et al, (2014), found out that a zero sugar ice cream is
associated with good shape and is for people with food restriction. Viana et al, (2014), studied
that hamburgers with antioxidants were perceived as healthy, even in the absence of the
nature of the antioxidants.

Nevertheless, results pointed out that low sugar claim could be misleading. Low sugar
was associated with regimen/ not fattening, light, diet and no sugar. Brazilian legislation
(Brasil, 2014) classified “low sugar” as the food with maximum 5g of sugar per portion. If
the product contains more than 40 kcal per portion, the following message must be included:
“This is not a food low or reduced in calories”, within the same letter and least with 50% of
size of “low sugar” message. Based on the results, this extra clarification regarding calories
is necessary. Thus, a complementary message about sugar could be added: “This is not a food
low or with reduced levels of calories and might have sugar”. Bernstein et al (2013) also
showed that sugar claims might be misleading if there is not a meaningful reduction in
calories. The majority of healthy professional interviewed on this research expected reduced
calories for products with “reduced in sugar” claims.

With regard to rich in antioxidant message, part of participants was able to go beyond
good for the healthy term and explained antioxidant effects: help body cleansing, related to
free radicals and anti-aging. Nevertheless, antioxidant was an unknown term or was
misunderstood for part of the volunteers (eg: related to something acid) indicating further
opportunity to inform antioxidants benefits for health.

Jaboticaba peel associations received also positive connotations bringing the
opportunity to introduce this ingredient in other products, as per se the term does not cause
any strangeness or bad quality impression for most of the participants. Besides, jaboticaba
peel evoked curiosity, and was considered something new. Jabuticaba peel composition was
probably unknown or did not appear as a relevant term, indicating opportunity to disclose

jabuticaba peel. Word association exercise also pointed out that a tasteful beverage, with
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jaboticaba flavour was expected. Except for consumer cluster 4, results showed that the
jaboticaba beverage prepared with jaboticaba peel was well accepted apart from the claim
message revealing an opportunity to introduce this type of product in the market.

Different claims/product descriptions were able to modify overall liking,
consumption intention, sweetness and overall flavor intensity perception significantly.
Therefore, the effects on those attributes varied depending on the individual characteristics
of participants, including socio-demographics aspects, and how information is
communicated. Consumer clusters 2 and 3 were the ones most affected by the different claims
information.

According to Liem, Toraman and Zandstra (2012), information could affect other
attributes beyond acceptance: consumers expected salt intensity to be lower when a soup
label stated “now reduced in salt”. On our study, the omission of low sugar and antioxidant
claims evoked higher levels of flavor intensity, even though the product presented was the
same within all product descriptions. According to the literature that has been publish to the
date on effect of health claims on sensory and hedonic evaluations (Piqueras-Fiszman
&Spence, 2014), the majority of studies have shown assimilation. Assimilation occurs when
consumers adjust the perception of the product to what was expected.

Endrizzi et al, 2015 found out that the information about antioxidant content increase
acceptance of apples. However, in the present study, it only occurred for a specific group
with positive attitudes towards healthy food. Several authors reported that respondents
having knowledge about nutrition reported a higher satisfaction, willinegess to try, and
attitude towards a functional food (Bech-Larsen & Grunert, 2003; Ares, Gimenez, &
Gambaro, 2008; Zezelj, et al, 2012).

Low sugar message mostly affected consumer cluster 2 and this group perceived the
products, in general, with the lowest sweetness intensity compared to the other groups. In
the present study we did not measure respondents body mass index (BMI) , but some studies
suggest that overweight/obese individuals are more implicitly attracted to sweet and
perceived sweet as less intense than normal-weight control (Bartoskuk et al, 2006; Sartor et
al, 2011).

Contrastingly, for some participants (consumer cluster 1 and 4), the different product

description information did not significantly affect the way products were evaluated. Cluster
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1 showed highest means for all the attributes regardless the product description and cluster 4
presented the lowest means in all attributes for all product descriptions. When the product is
generally liked, all of its various aspects tend to be rated favorable as well, what could explain
high levels of cluster 1 acceptance regardless the attribute and product description used .
Behrens, et al (2007) also showed that health information had less overall impact on the
acceptability of a product with high sensory quality. Conversely, if the product is not well
liked, most of the attributes will be rated unfavorably, as the cluster 4 case, which receive for
all product description and attributes the lowest rates. (Meilgaard et al, 2006).

Relevance of claims has also a strong influence on perception of personal benefits
and willing to buy or consume products with health claims. Additionally, to be influenced by
health claims, consumers also need to have a positive attitude towards functional food
products (Dean et al, 2012). Age is a factor that also might influence relevance of the
messages. Health communication tends to be more relevant for older age groups when
compared with younger groups (Bhaskaran & Hardley, 2002; Lalor, 2011). Cluster 4 is the
one with younger people, which are generally less driven by health claims, indicating that
they might neither found relevance on the product descriptions proposition nor like very
product sensory characteristics.

Healthfulness was not impacted for any of the claims regardless the cluster.
Kiahkonen, Tuorila & Lawless, 1997 and Westcombe & Wardle 1997, suggested that foods
already considered healthy does not have healthiness perception affect by health claims.
Therefore, the addition of claims on top of jaboticaba beverage term did not increase the
perception of healthiness possibly because a beverage prepared with jabuticaba peel might
be perceived already as healthy.

The interaction of rich in antioxidant with low sugar information was the main
responsible for the modifications on how consumer clusters 2 and 3 evaluated overall liking,
sweetness flavour intensity and consumption intention. Combination of different messages
could modify how participants are influenced. For cluster 2, low sugar message alone has a
negative impact in overall liking, sweetness and flavor intensity. However, when low sugar
is combined with jaboticaba peel, the overall message positively affects overall opinion and

increases the perception of sweetness and flavor intensity.
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6. CONCLUSION

Beverage prepared with dehydrated jaboticaba peel could be an interesting product to
introduce this ingredient on the diet considering the product acceptance obtained. Anyhow,
participants are still not very familiar with jaboticaba peel benefits for health indicating
opportunity to clarify them through claims.

Results pointed out that claims could influence acceptance, sweetness and overall
flavor intensity perception of a powdered beverage prepared with jabuticaba peel. Therefore,
the influence effect could vary depending on the individual characteristics of volunteers as
socio-demographics and how the information is communicated.

Understanding the effects on sensory product evaluation and how consumers
interpret possible claims has important implications for both public policy assuring no
misleading messages for consumers as well as processed food manufacturers who use claims

as marketing tools and could understand the best way to communicate the product benefits.
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CONCLUSAO GERAL

O uso de casca de jabuticaba para a produg@o de uma bebida pode ser uma promissora
alternativa de inser¢do deste ingrediente a dieta devido a sua boa aceitagdo. O teor de
compostos fendlicos, antocianinas e atividade antioxidante (DPPH e FRAP) indicaram tanto
a bebida, quanto somente a casca, como ingredientes com potencial antioxidante promissor.
A atividade antioxidante da casca de jabuticaba parece ser mantida mesmo na presenca de
outros ingredientes que fazem parte da formulacdo da bebida em pd. Ha a necessidade,
porém, de estudos posteriores para validar processos de industrializagdo que tornem esse
produto comercialmente viavel bem como avaliagdes com seres humanos para comprovar os
efeitos funcionais da casca de jabuticaba.

Os resultados mostraram que as alegacdes testadas influenciaram a aceitagdo geral da
bebida e modificaram as percepgdes quanto ao nivel de dulgor e intensidade de sabor para
um determinado grupo de participantes. O tipo de influéncia, todavia, variou quanto as
caracteristicas individuais dos participantes incluindo aspectos socio-demograficos e como a

informagdo ¢ comunicada.
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ANEXOS
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(CAMPUS CAMPINAS)

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Desenvolvimento de preparado em p6 para bebida tipo shake contendo casca de
jabuticaba e analise sensorial

Pesquisador: Gisele Vidal

Area Tematica:

Versao: 2

CAAE: 22027813.6.0000.5404

Instituicao Proponente: Faculdade de Engenharia de Alimentos
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 507.538
Data da Relatoria: 19/12/2013

Apresentacgao do Projeto:
Trata-se de um projeto de mestrado da Faculdade de Engenharia de Alimentos da UNICAMP, no qual sera
testada a aceitagdo de um shake produzido com casca de jabuticaba.

Objetivo da Pesquisa:
Desenvolver um shake funcional a base de casca de jabuticabas e avaliar o efeito da utilizagdo de claims na
aceitacao do produto por parte do consumidor.

Avaliagao dos Riscos e Beneficios:

O uso de leite na elaboragédo do shake produz um risco a pessoas alérgicas, de modo que estes serdo
excluidos da amostra. O beneficio principal ndo afetara diretamente o participante, mas diz respeito a
contribuicdo na ampliacdo do uso deste alimento que, além das propriedades nutricionais, possui
propriedades medicinais, segundo os

proponentes.

Comentarios e Consideragdes sobre a Pesquisa:

Seréo realizadas trés fases de pesquisa: na primeira, sera realizado um teste de aceitagdo do produto sem
informagdes sobre os beneficios da casca de jabuticaba; na segunda, um este para avaliar quais os claims
mais relevantes para esse tipo de produto (sem apresentar o produto) no
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qual ndo havera degustacao e; na terceira, a avaliagdo do produto com apresentacao dos beneficios mais
relevantes sobre a casca de jabuticaba.

Consideragoes sobre os Termos de apresentacao obrigatoria:
Foram feitas varias solicitagbes para readequacado do TCLE, as quais foram integralmente atendidas.

Recomendagodes:
Recomendamos que ao apresentar o TCLE, o participante seja submetido a um pequeno questionario para
avaliar o conhecimento de alergia ou intolerancia aos componentes da formulagdo em teste.

Conclusodes ou Pendéncias e Lista de Inadequagdes:
N&o ha pendéncias.

Situagao do Parecer:
Aprovado

Necessita Apreciagao da CONEP:
N&o

Consideragées Finais a critério do CEP:

CAMPINAS, 08 de Janeiro de 2014

Assinador por:
Fatima Aparecida Bottcher Luiz

(Coordenador)
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Nome: Idade: Data:

Titulo da pesquisa: Desenvolvimento de mistura em pd para bebida de jabuticaba
Pesquisadores responsaveis da Unicamp: Gisele Vidal e Mario Marostica Junior

Convidamos vocé a participar como voluntario deste estudo coordenado por
pesquisadores da Unicamp.

O projeto de pesquisa visa desenvolver uma féormula de mistura em p6 para o preparo
de bebida de jabuticaba. Neste teste vocé sera solicitado a degustar alguns produtos e em
seguida expressar a sua opinido respondendo a um questionario.

Nao havera beneficios diretos ao se consumir este produto. Todavia, as informagdes
fornecidas por todos os participantes nos auxiliardo no desenvolvimento da férmula ideal.

As formulagdes dos produtos podem conter os seguintes ingredientes: jabuticaba
desidratada, agucar, sucralose, maltodextrina, goma xantana e aroma sintético idéntico ao
natural de morango. Durante os testes vocé vai provar os produtos em pé ja dissolvido em leite
desnatado.

O produto foi desenvolvido com matérias-primas de qualidade e em condigbes de
processo adequados para o consumo humano. Sucralose, maltodextrina, goma xantana e
aroma idéntico ao natural s&o ingredientes ja utilizados em alimentos industrializados ha muitos
anos. A jabuticaba é uma fruta de comum consumo e também ja foi utilizada em outros
produtos em desenvolvimento que passaram por analise sensorial . Os participantes do estudo
nao reportaram nenhum problema. Todavia, como com qualquer alimento, pode haver alguma
reacgdo alérgica no caso de pessoas sensiveis a algum ingrediente das formulas ou ao leite.

Vocé nao terd nenhum gasto ou ressarcimento pela sua participagéo no teste e todos os
dados fornecidos s&o considerados confidenciais, sendo totalmente garantida a sua
privacidade.

Vocé podera desistir de participar a qualquer momento da pesquisa, sem que isso lhe
traga qualquer prejuizo ou penalizacdo, sem necessidade de justificativa. Em qualquer etapa
do estudo, toda e qualquer duvida poderdo ser esclarecidas pela pesquisadora Gisele Vidal
(telefone: 19 9 97946017), aluna de mestrado do Departamento de Alimentos e Nutricdo da
Unicamp (Enderego: Rua Monteiro Lobato, 80, CEP 13083-862, Campinas). Em caso de
reclamagdes ou denlncias sobre essa pesquisa entrar em contato com o Comité de Etica em
pesquisas da Unicamp pelos telefones (19) 3521-8936 , pelo e-mail cep@fcm.unicamp.br ou
endereco Rua: Tessalia Vieira de Camargo, Caixa Postal 6111; CEP: 13084-971 Campinas ,
SP.

Desta forma eu declaro que néao sou
alérgico a leite e nem aos outros ingredientes da formulagdo e concordo em participar de
pesquisa como voluntario.

Assinatura do participante

RG:

Eng. Alimentos Gisele Vidal / RG 41 743 229X
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