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RESUMO

O objetivo desse estudo foi avaliar a estabilidade do néctar probidtico de cupuagu durante
estocagem refrigerada em duas formulagdes: 11% de acticar e 5,58% de sucralose. Foram
realizadas determinacdes de viabilidade do Lactobacillus casei, biomassa, pH, atividade
antioxidante e compostos fendlicos a cada 7 dias por 42 dias a 7 °C. As amostras também
foram submetidas a avaliagdo sensorial em trés tempos: logo apds o preparo (dia 0), apds
21 e 42 dias de estocagem. Preparou-se, também, um néctar de cupuacu na forma
convencional para comparar as analises de compostos fendlicos e atividade antioxidante.
Com o armazenamento, o nimero de células vidveis de L. casei aumentou de 9,00 para
9,34 log UFC/mL no néctar adicionado de acticar. Para o néctar adicionado de sucralose,
observou-se decréscimo da concentracdo celular de 9,00 para 8,46 log UFC/mL. Durante
a estocagem, a atividade antioxidante e o teor de compostos fendlicos apresentaram
menores reducdes nos néctares probidticos que no néctar convecional. Sensorialmente,
os néctares probidticos foram bem aceitos, apresentando maiores percentuais na regiao
de aceitagdo. Assim, a adicdo de agucar comercial é vidvel na producdo de néctar
probidtico de cupuacu. A sucralose apresentou ser um bom substituinte do acucar

comercial, tornando este produto menos caldrico.

Palavras-chave: Viabilidade, frutas tropicais, compostos fenolicos, aceitacao sensorial.
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1. Introducao

Probiéticos sdo definidos como micro-organismos vivos que, quando
administrados em quantidades suficientes, exercem beneficios ao organismo (FAO;
WHO, 2002). Quando consumidos, os probidticos fornecem manuten¢do ou modulacao
da microbiota intestinal, competi¢do com patdgenos, imuno modulacdo, fortalecimento
da integridade da parede intestinal, apresentam ainda ac¢do anti carcinog€nica, anti
hipertensiva e anti mutagénica, reducio da hipercolesterolemia e intolerancia a lactose e
aumento da absor¢do de minerais (Shah, 2007; Watson & Preedy, 2016).

Produtos probidticos a base de leite e suplementos alimentares estdo entre os mais
disponiveis no mercado. Porém, estudos propdem o desenvolvimento de produtos
probidticos com matérias-primas vegetais: sucos e néctares de caju (Pereira, Almeida,
Jesus, Costa, & Rodrigues, 2013), ma¢a (Pimentel, Madrona, & Prudencio, 2015), cereja
(Nematollahi, Sohrabvandi, Mortazavian, & Jazaeri, 2016), noni (Wang, Ng, Su, Tzeng,
& Shyu, 2009), laranja (Costa et al., 2017) como alternativa a individuos que nado
consomem produtos a base de leite.

De acordo com Yoon, Woodams, & Hang (2005) e Sheehan, Ross, & Fitzgerald
(2007), as matrizes vegetais sdo adequadas para inser¢do dos probidticos pois contém
componentes naturais que contribuem para manutencdo da viabilidade dos micro-
organismos. O conteddo de componentes funcionais, vitaminas, minerais, antioxidantes
e fibras e outras moléculas bioativas de vegetais indicam esse como excelente meio para
o processo fermentativo (Shahidi, 2009). Além disso, sdo produtos consumidos
diariamente e ainda podem fornecer caracteristicas sensoriais agradaveis aos probiéticos

(Luckow & Delahunty, 2004).
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Desta forma, o cupuagu (Theobroma grandiflorum Willd ex Spreng) Schum. pode
ser uma alternativa para elaboragdo de néctar probidtico. Este fruto ganha destaque como
um dos mais apreciados da Amazonia brasileira, € caracterizado pelo sabor dcido e aroma
intenso (Vriesmann, Silveira, & Carmen, 2009). Sua composi¢ao € rica em fibras, amido
e polissacarideos. Contém ainda antioxidantes como flavonas, flavan-3-o0l e
proantocianidinas, que atuam protegendo as células de radicais livres, prevenindo o
organismo contra doencas cronico-degenerativas, sendo importante sua manuten¢do
durante processamento e armazenamento (Pugliese, Tomds-Barberan, Truchado, &
Genovese, 2013; Yang et al., 2003).

No entanto, a inser¢do de probidticos nos sucos e néctares de frutas € mais
complexa que em produtos lacteos. As condi¢des acidas deste meio podem inibir as
culturas probidticas, inviabilizando a acdo funcional a que esses micro-organismos se
propdem (Yoon et al., 2005). Para exercerem sua funcionalidade, os probidticos precisam
manter sua viabilidade durante todo processamento e estocagem, de no minimo 6,00 log
UFC/mL (Brasil, 2008).

Um ponto importante na elaboracdo de néctares probidticos refere-se a
substituicdo do agtcar por edulcorantes, com o intuito que esses alimentos se tornem
menos caldéricos (Martinez-Cervera, Sanz, Salvador, & Fiszman, 2012; Pimentel ef al.,
2015). Dentre os edulcorantes, a sucralose se destaca, pois, apresenta alto poder adogante
(600 vezes superior ao da sacarose) e sofre pouca influéncia da acidez, permitindo seu
uso em néctares de fruta sem grandes alteracdes sensoriais (Cadena et al., 2013).

Diante disso, o presente estudo objetivou avaliar a estabilidade do Lactobacillus
casei NRRL B-442 em néctar probidtico de cupuacu adicionado de sacarose comercial e
em néctar probidtico com substituicdo total de agucar pelo edulcorante sucralose, durante

a estocagem por 42 dias a 7 °C, através de viabilidade microbiana, pH, atividade
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antioxidante, teor de compostos fendlicos. Foi avaliado, ainda, o efeito do

armazenamento sobre a aceitacdo sensorial dos néctares probidticos de cupuagu.

2. Material e métodos
Foram realizadas andlises de viabilidade, biomassa, pH, atividade antioxidante e
compostos fendlicos a cada 7 dias, até 42 dias de estocagem para duas formulacdes de
néctar probidtico de cupuacu. As andlises de compostos fendlicos e atividade antioxidante

foram também realizadas no néctar de cupuagu nao fermentado (convencional).

2.1 Ativagdo da cultura probiotica

O Lactobacillus casei NRRL B-442 (ARS Culture Collection, Peoria, Illinos,
USA) foi utilizado de uma cultura estoque do Labotarério de Biotecnologia do
Departamento de Tecnologia de Alimentos da Universidade Federal do Ceard,
previamente congelada a -20°C em caldo MRS (De Man, Rogosa e Sharpe) adicionada
de glicerol a 50% (vv'!).

Para a ativagdo do micro-organismo, inoculou-se 8 mL da cultura estoque em 100
mL de caldo MRS e 10 mL de tampao fosfato de potédssio dibasico 200 mM pH 6,5.
Incubou-se em estufa incubadora estética a 37 °C até se atingir concentracdo de células
vidveis de 9,00 log UFC/mL, equivalente a absorbancia de 0,600 a 590 nm na escala de

McFarland.

2.2 Preparo do néctar probidtico de cupuacu

Para a obtencdo dos néctares foram utilizadas polpas de cupuacu congeladas,

adquiridas em comércio local da cidade de Imperatriz, Maranhdo. Preparou-se o néctar

10
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de acordo com as instruc¢des no rétulo da polpa comercial (propor¢ao de 1:2 de polpa e
agua).

Para a producdo do probiético, ajustou-se o pH do néctar a 5,8 com solugdo de
hidréxido de sédio a 10 M (NaOH). Inoculou-se cultura de Lactobacillus casei na
concentragdo de 7,00 logUFC/mL ao néctar e incubou-se em estufa incubadora B.O.D a

30 °C/18 h (Pereira et al., 2017).

2.3 Formulagoes

Apbs a fermentacdo, metade do néctar foi adocada com 11% de agucar
(quantidade suficiente para alcangar sdlidos soldveis totais de 15 °Brix) (Pereira et al.,
2017) e a outra foi adicionada do edulcorante sucralose (5,58%, concentragdo com poder
similar a 11% de aguicar). Assim, os néctares foram acondicionados em recipientes de
vidro estéreis de tampas rosqueadas de cor ambar com capacidade de 100 mL. O head
space foi de 20 mL e as amostras foram estocadas sob refrigeracao (4 °C) por 42 dias.

Para o néctar convencional, o teor de sélidos soliveis foi ajustado com agucar
comercial para 15 °Brix, em seguida, foi pasteurizado (90 °C/60 s) em tachos de aluminio
com agitacdo continua e envasados a quente (processo hot fill), em recipientes de vidro
previamente esterilizados, com fechamento através de tampas plasticas rosquedveis. Os
recipientes foram invertidos por 3 min para acontecer o processo com as tampas também,
arrefecidas em banho de gelo e mantidos sob refrigeracdo por 42 dias, sendo avaliado a

cada 7 dias.

11
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2.4 Andlises
2.4.1 Viabilidade de L. casei

A viabilidade do micro-organismo nos néctares probidticos foi determinada a
partir de diluigdo seriada dos sucos até se obter a diluicdo de 10°°. Aliquotas de 0,1 mL
dos sucos diluidos foram inoculadas em placas contendo MRS Agar em semeadura em
superficie com auxilio de al¢a de Drigalski. As placas foram incubadas invertidas a 37 °C
por 72 h. Apds esse periodo, foi realizada contagem de coldnias tipicas de L. casei que
de acordo com Vinderola & Reinheimer (2000) sdo coldnias redondas, de cor branco

cremoso e com didmetro de 0,9 a 1,3 mm. Os resultados foram expressos em log UFC/mL.

2.4.2  Determinag¢do do crescimento microbiano (biomassa)

O crescimento de L. casei foi quantificado através da determinacido da densidade
Otica a 590 nm (Rodrigues; Lona; Franco, 2003). Para tal, foi medida a absorbancia do
néctar em espectrofotdmetro (Spectrum, SP200UV). O procedimento consistiu em diluir
(1:10) uma aliquota do suco contendo as células em 4dgua destilada e realizacdo da leitura
da absorbancia contra um branco com dgua destilada. O célculo da biomassa foi expresso
em g/L, considerando a curva de calibracdo do micro-organismo (base seca) da seguinte
forma:

C (g/L) = (ABS590nm — 0,00818)/3,95 (1)

2.4.3 pH

O pH dos néctares de cupuacu foi determinado em pHmetro (Biotech, mPa-210,

Piracicaba, Brasil), calibrado com solu¢des tampdes de pH 4 e 7.

12
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2.4.4 Atividade antioxidante

A atividade antioxidante foi avaliada de acordo com o método ABTS, onde o
radical livre ABTS foi obtido pela reacdo do ABTS (7 mM) com persulfato de potéssio
(140 mM, concentracao final). O sistema foi mantido em repouso, a temperatura ambiente
(£25 °C), durante 16 h em auséncia de luz. Uma vez formado radical ABTSe+, diluiu-se
com etanol até obter um valor de absorbancia de 0,700 a 734 nm. A leitura
espectrofotométrica foi realizada ap6s 6 minutos, a partir da mistura do radical com
extrato em comprimento de onda de 734 nm. Utilizou-se uma aliquota de 30 pL de
amostra e 3 mL de radical ABTS"™". O Trolox foi usado como padrio antioxidante € os

resultados foram expressos em pM Trolox mL néctar.

2.4.5 Compostos fenolicos

A quantificacdo de compostos fendlicos foi realizada com reagente de Folin-
Ciocalteu, utilizando como referéncia a curva padrdo do 4cido gélico (Larrauri; Rupérez;
Saura-Calixto, 1997). O método baseia-se na capacidade dos compostos fendlicos para
reduzir uma mistura de complexos de dcido fosfotingstico/ fosfomolibdico (reagente de
Folin) em meio alcalino. Para a andlise, 0,5 mL da amostra (ou dgua para o branco) foi
misturado com 0,5 mL da solu¢do de Folin-Ciocalteu (diluidos em dgua 1: 3) e 1 mL de
20% (p / v) de uma solucdo de carbonato de sédio. Apds 30 minutos de reagdo e o
desenvolvimento da cor azul, a leitura foi feita a 700 nm usando um espectrofotdmetro
(Biospectro, SP-220, Curitiba, Brasil). Os resultados foram expressos em mg de

equivalente de dcido gdlico por 100 mL de néctar.

13
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2.4.6 Avaliagdo sensorial

A andlise sensorial do néctar probidtico de cupuacu foi realizada no néctar recém-
fermentado (0 dia), com 21 e 42 dias de estocagem. Os testes sensoriais foram realizados
no Laboratério de Analise Sensorial da Universidade Federal do Maranhao, conduzidos
em cabines individuais com incidéncia de luz branca, sob condi¢des controladas.
Amostras de 30 mL foram servidas a 4 °C+1 °C, em tagas de vidro codificadas com trés
digitos aleatdrios de forma mondadica e sequencial, seguindo-se delineamento de blocos
completos balanceados com relacdo a ordem de apresentacao.

Avaliou-se a aceitacdo sensorial do néctar probidtico de cupuagu utilizando escala
hedodnica estruturada mista de 9 pontos (9 = gostei muitissimo, 5 = ndo gostei; nem
desgostei; 1 = desgostei muitissimo), mediante os atributos: cor, aparéncia, aroma, sabor,
e aceitacdo global (Stone; Sidel; Schutz, 2004). Dogura, acidez, corpo e sabor residual
(sabor salgado) foram avaliados por meio da escala do ideal de 9 pontos, (+4 =
extremamente mais forte que o ideal, 0 = ideal, -4 = extremamente menos forte que o

ideal) (Meilgaard; Civille; Carr, 1991).

2.4.7 Andlise dos dados

Os dados da andlise sensorial foram avaliados por meio dos graficos de
percentuais de frequéncia. Para avaliacdo dos dados da escala hedonica, as notas foram
agrupadas em regides de aceitacdo (percentuais de frequéncia das categorias de 6 a 9),
indiferenca (percentuais de frequéncia da categoria 5) e rejeicdo (percentuais de
frequéncia das categorias de 1 a 4). Nos dados da escala do ideal, as notas foram
agrupadas em regides: acima do ideal (percentuais de frequéncia das categorias de +1 a
+4), ideal (percentuais de frequéncia da categoria 0) e abaixo do ideal (percentuais de

frequéncia das categorias de -1 a -4).

14
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3. Resultado e discussoes

3.1Viabilidade de L. casei NRRL B-442, biomassa, pH

Na Fig. 1, encontram-se os resultados da viabilidade de L. casei ao longo da
estocagem, assim como a biomassa. E possivel observar que houve multiplicacio celular
de L. casei, com aumento de células vidveis de 9,00+0,05 para 9,34+0,01 log UFC/mL
no néctar probidtico de cupuacu adicionado de agucar. Além disso, foi observado um
aumento da biomassa bacteriana de 0,98+0,03 para 1,26+0,03 g/L. Este € um resultado
satisfatorio, tendo em vista o limite minimo de viabilidade de 6,00 log UFC/mL para o
probidtico exercer seus efeitos benéficos ao organismo (Brasil, 2008).

Os resultados foram semelhantes aos obtidos por Pereira et al. (2013) avaliando a
estabilidade do suco probidtico de caju adicionado de acucar. Os autores observaram
aumento de 8,43+0,05 a 8,66+0,02 log UFC/mL de L. casei ao longo de 42 dias sob 4 °C,
que foi proporcionado pelo uso do agicar como substrato para o crescimento do
probidtico. Diante disso, o aumento da viabilidade observado para o néctar adicionado de
acucar, no presente estudo, estd relacionado a maior concentragio de substrato (agtcar)
que permitiu o crescimento do micro-organismo até o fim da estocagem.

Comportamento diferente foi observado no néctar probidtico com adi¢do de
sucralose, onde a viabilidade de L. casei reduziu de 9,00+£0,05 a 8,46+0,11 log UFC/mL
ao longo da estocagem (Fig. 1), porém, 0 micro-organismo, mesmo ao final da estocagem,
apresentou viabilidade acima do limite minimo de 6,00 log UFC/mL estabelecido pela
legislacdo (Brasil, 2008). A biomassa apresentou aumento de 0,98+0,03 para 1,12+0,03
g/L, tendo em vista que este método quantifica tanto células vidveis quanto células ndo
vidveis do meio.

Apesar da reducdo na contagem celular, o néctar probidtico de cupuagu

adicionado de sucralose apresentou contagem de células vidveis de L. casei superior a do

15
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néctar de abacaxi adicionado de 10% (vv'!) de acucar em estudo de Costa, Fonteles, Jesus,
& Rodrigues (2013) durante o armazenamento por 42 dias/4 °C, onde a viabilidade do
micro-organismo se manteve acima do limite minimo de 6,00 log UFC/mL (Brasil, 2008)
apenas até o 28° dia, enquanto a viabilidade do néctar no presente estudo apresentou
valores satisfatorios até o 42° dia.

Angelov, Gotcheva, Kuncheva, & Hristozova (2006) utilizando os edulcorantes
aspartame, ciclamato de sddio, sacarina e huxol em bebida probidtica a base de aveia
armazenada por 21 dias/5 °C, também reportaram uma estabilidade da viabilidade de
Lactobacillus plantarum B28 que permaneceu acima de 6,00 log UFC/mL, indicando que
o uso de edulcorantes ndo inibiu a atividade bacteriana.

Sendo assim, a reducdo na viabilidade de L. casei no néctar probidtico adicionado
de sucralose pode ser resultante da auséncia de substrato para o crescimento do micro-
organismo, uma vez que, a presenca de edulcorante ndo exerce influéncia no processo de
fermentacdo de bactérias probidticas (Vinderola, Costa, Regenhardt, & Reinheimer,
2002).

Os néctares probidticos de cupuagu apresentaram redu¢do do pH ao longo da
estocagem (Fig. 2). Essa reducdo pode ser resultante da fermentacdo pelo micro-
organismo probidtico, que tem como produto, metabdlitos, como os dcidos organicos
l4tico e acético, que reduzem o pH (Silveira, Fontes, Guilherme, Fernandes, & Rodrigues,
2012).

Apesar da capacidade de producgdo de dcido latico de L. casei em temperatura de
refrigeracdo (Pereira et al., 2013), a acidificac@o dos néctares probidticos de cupuagu nao
teve acdo inibitéria sobre o micro-organismo. De forma semelhante ao reportado por

Fonteles et al. (2013), onde, apesar do pH do néctar probidtico de meldo apresentar valor
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de 3,5 apds 42 dias de estocagem, a viabilidade do probiético permaneceu acima de 8,00

log UFC/mL.

3.2 Atividade antioxidante e compostos fenolicos

A atividade antioxidante decaiu 52% (de 0,25+0,01 para 0,12+0,00 uM/mL)
durante a estocagem do néctar convencional (Fig. 3). Para o néctar adogado com agucar
e sucralose, ap6s a fermentacdo, houve reducdo de 27,3%, (0,22+0,04 a 0,16+0,02
uM/mL) e 33%, (0,24+0,01 a 0,16+0,10), respectivamente.

Quanto ao teor de compostos fendlicos (CF), no néctar convencional de cupuagu
houve decaimento durante a estocagem em torno de 36,41% para o néctar convencional
(Fig. 3). No néctar probidtico adicionado de acticar a reducdo foi de 9,76% (16,48+0,05
a 10,48+0,04 mg/ 100 mL) e no néctar probidtico contendo sucralose a variacio se deu
de forma mais acentuada quando comparado ao néctar anterior, de 28,32% (14,62+0,01
a 10,48+0,01 mg/ 100 mL).

Os resultados encontrados no presente trabalho foram semelhantes aos
constatados por Pereira et al. (2013), em que houve maior conserva¢do dos compostos
fendlicos em néctar probidtico de caju adogado com agticar quando comparado ao néctar
de caju convencional (ndo fermentado), com reducdo de 29,31 e 55,70%,
respectivamente, ao longo da estocagem de 42 dias/4 °C.

E importante salientar que os compostos fendlicos, encontrados de forma natural
em néctares de frutas, sdo os maiores responsdveis pela atividade antioxidante (Contreras
et al., 2011). Varios trabalhos evidenciam a fermentacdo latica como um fator
conservante das propriedades antioxidante de frutas (Di Cagno, Minervini, Rizzello,
Angelis, & Gobbetti, 2011; Hernandez et al. 2007; Figueiredo, Campos, Freitas, Hogg,

& Couto 2008; Wu, Su, & Cheng, 2011). Tendo em vista seus beneficios para a saude
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como reducdo do risco de doencas cronicas, cardiovasculares, cincer (célon, esfofago,
pulmdo, mama, figado e pele) (Leifert &amp; Abeywardena, 2008); a menor redugdo

deste atributo nos néctares probidticos de cupuagu mostra-se uma vantagem nutricional.

3.3 Avaliacdo sensorial

Para a avaliacdo sensorial dada através da escala hedonica, observou-se que todos
os atributos apresentaram altos percentuais de aceitacdo, sendo estes sempre maiores que
para as demais regides. Quanto a impressao global (Fig. 4a) a aceitagdo foi acima de 63%
para todas as amostras durante o armazenamento. Para o dia O a aceitagdo foi de 90% e
87% para os néctares com agucar e sucralose, respectivamente. Porém, com 42 dias, a
amostra com sucralose (Fig. 4a) apresentou-se mais aceita que a amostra adocada com
acucar, com 78,3% e 63,3% de aceitacio, respectivamente. A acidez pode ter contribuido
para tal resultado, uma vez que a amostra com agucar reduziu o pH de forma mais
acentuada ao longo do armazenamento e, de acordo com Cruz, Antunes, Sousa, Faria, &
Saad (2009), a elevada acidez reduz a aceitacdo do alimento por parte do consumidor.

Em termo de cor a aceitacao foi acima de 80% para ambas amostras (Fig. 4b).
Pimentel er al. (2015) observaram que a adicdo da sucralose tornou a cor do suco
clarificado de ma¢a menos intensa e menos aceita, tal reacao nao foi observada no néctar
probidtico de cupuacu com sucralose, onde o indice de aceitacdo deste parametro
hed6nico nao reduziu durante a estocagem.

A aparéncia foi outro parametro bem aceito (Fig. 4c) com 86,6 a 96,7% de
aceitacdo, durante 42 dias de estocagem tanto para o néctar probidtico com adicdo de
acticar quanto para o néctar adicionado de sucralose.

Para aroma (Fig. 4d), o indice de aceitagc@o dos néctares variou de 68,3 a 81,7%.

De acordo com Cruz et al. (2010), o metabolismo dos micro-organismos probidticos
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resulta na producao de componentes que podem contribuir negativamente com o aroma e
o sabor do produto, que sdo conhecidos com os odores estranhos dos probidticos. Durante
a estocagem, o néctar adicionado de sucralose, ndo apresentou multiplicagdo celular, o
que pode ter proporcionado menor quantidade destes componentes, resultando em
aceitacdo maior ao 42° dia quando comparado ao néctar com agucar.

Para sabor (Fig. 4e), o percentual de aceitagdo da amostra com agucar reduziu ao
longo do armazenamento, com 81,6; 60,0 e 48,3% para os respectivos dias 0, 21 e 42.
Porém, a regido de aceitacdo ainda se manteve maior que as demais para todos os dias.
Para a amostra contendo sucralose, os percentuais de aceitacdo foram maiores que os
obtidos para amostra com agucar; com valores de 93,3; 63,3 e 71,7% para os dias 0, 21 e
42, respectivamente. Portanto, para o atributo sabor, a amostra contendo sucralose parece
ter maior aceitacdo que a amostra contendo agucar.

Luckow e Delahunty (2004) avaliaram sensorialmente o suco de laranja contendo
ingredientes funcionais prebidticos e probidticos (Lactobacillus GG). Os julgadores
atribuiram ao néctar funcional caracteristicas como aroma latico, sabor medicinal,
artificial e terra e consideraram esses atributos como inaceitdveis. O cupuacu, porém, por
ter aroma e sabor intensos caracteristicos, contribuiu positivamente, resultando em boa
aceitacdo sensorial de ambos atributos durante a estocagem, para ambas formulagdes.

Resultados semelhantes ao do presente estudo foram reportados por Pimentel et
al. (2015), ao avaliarem a aceitacdo sensorial de néctar probidtico de mag¢a estocado por
28 dias a 4 °C, utilizando sucralose como substituinte do acticar e cultura probidtica
Lactobacillus paracasei ssp. Paracasei. Esstes autores obtiveram boa aceitacdo quanto
aos atributos heddnicos aroma, sabor, textura e impressao global, concluindo que a adi¢ao
de edulcorante, assim como a adicdo de probidtico, ndo altera a intensidade desses

atributos do néctar.
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Quanto aos termos avaliados pela escala do ideal, a docura da amostra contendo
acucar apresentou um decaimento ao longo da estocagem (Fig. 5a), onde, quanto maior
tempo de estocagem, maior o percentual de frequéncia para a regido “abaixo do ideal”.
Ja a amostra contendo sucralose, manteve idealidade de 35 a 40% durante o
armazenamento. A redu¢do da dogura no néctar adicionado de agucar pode ser resultante
da utilizacao de acticares pelos micro-organismos.

A acidez foi um termo que teve uma variacdo considerdvel para amostra
adicionada de actcar (Fig. 5b). Ao primeiro dia foi considerada como “ideal” por 56,7%
dos provadores e ao 42° dia, 16,7% consideraram a acidez como “ideal”,
concomitantemente, o percentual para “acima do ideal” aumentou, finalizando, ao 42° dia
com percentual de 68,3%. Resultados de acidez e dogura se complementaram: a medida
que a acidez aumentou, a dogura foi menos perceptivel sensorialmente.

Para o atributo corpo, ndo houve grande variacdo ao longo da estocagem (Fig. 5¢).
Mais de 50% dos julgadores o consideraram como “ideal” para as duas formulacdes do
néctar. Porém, o sabor residual para a amostra com agicar aumentou no periodo de 42
dias (Fig. 5d), variando de 26,6 a 55% como “acima do ideal” e ja na amostra com
sucralose 48% dos julgadores consideraram o sabor residual “ideal” no primeiro dia de
estocagem; para o 21° e 42° dias, os percentuais foram de 41,7 e 51,7%; respectivamente.

O sabor residual refere-se ao sabor salgado evidenciado pelos julgadores e pode
apresentar-se mais forte a medida que a acidez também aumenta, é dito como
desagraddvel ao paladar, pois distancia sensorialmente os néctares probidticos aos
néctares convencionais. Além disso, com o tempo de armazenamento e aumento da
viabilidade, maior é a formacdo desse sabor residual devido a interacdes de dcidos

resultantes do metabolismo microbiano e base (NaoH) utilizada na formulacdo do néctar

para ajuste de pH.
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Sendo assim, a adi¢do de sucralose mostra-se uma vantagem sensorial, uma vez
que, com menor viabilidade celular, houve menor formagdo do sabor residual,
proporcionando maior aceitagdo sensorial deste néctar quando comparado ao néctar

probidtico com acticar ao final do armazenamento de 42 dias (Fig. 4a).

4. Conclusao

O néctar probidtico de cupuagu se mostrou estavel durante o0 armazenamento sob
refrigeracdo. A atividade de L. casei aumentou quando foi adicionado 11% de agucar.

Quanto ao néctar adicionado de sucralose, observou-se reducdo na quantidade de
células vidveis, mas as concentracdes de L. casei mantiveram-se acima dos valores
necessarios para exercer seus efeitos benéficos no néctar de cupuagu probidtico durante
a estocagem por 42 dias no néctar de cupuagu probidtico.

Ambas formulagcdes foram bem aceitas sensorialmente. O néctar adicionado de
sucralose teve maior aceitacio aos 42 dias, devido a menor acidez perceptivel ao paladar.

Sendo assim, a adi¢do de 11% de actcar comercial € vidvel para a produgdo de
néctar probidtico de cupuacu. A adigdo de 5,58% de sucralose comercial como
substituinte do agcicar mostra-se adequada, tornando este produto menos caldrico, sendo

possivel o consumo por uma ampla faixa de consumidores com doengas cronicas.
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532  Fig. 4. Percentuais de aprovacdo, indiferenca e rejeicao de impressao global (a), cor (b),
533  aparéncia (c), aroma (d) e sabor (e) do néctar probidtico de cupuacu adicionado de agicar
534  ou sucralose apds a fermentagdo, ao longo de 42 dias de estocagem.
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ANEXO

Contents lists available at ScienceDirect

LWT - Food Science and Technology

journal homepage: www.elsevier.com/locate/lwt

Essentials to ensure fast handling of Research papers and Short communications

* Manuscript-text must be saved as either a MS Word, Word Perfect, RTF, TEX
or Plain ASCII file. Continuous line numbering must be added and the text must be
double spaced.

* Research papers must be no long longer than 5000 words, including abstract and
references, but without tables, figures and the corresponding legends.

 Short communications must be no longer than 2500 words including abstract
and references, but without tables, figures and the corresponding legends.

* Abstracts must not be longer than 200 words.

* You must include Keywords (< 5).

* Contact details of at least 3 suggested reviewers (name, affiliation and email
address) must be included.

 Highlights must be included (a summary of your main achievements in 3-5
bullet points no more than 85 characters each).

» Figures and tables must be submitted as separate files and are clearly labeled.

* The international system of units (SI units) must be used only.

« If analytical data are reported in tables and/or figures: Number of replications
should be mentioned in the legend or a footnote and standard error or other evidence of
reliability of data must be given.

* Your Cover letter should explain the novelty of the research presented, that your
paper presents original research, that it has not been published previously and that it is
not under consideration for publication elsewhere.

* For reviews: please check the homepage and Guide for Authors for detail.

* Please note that this list is not extensive and purely highlights the most
important aspects of a submission. For full details on all article types please refer to the
online Guide for Authors at http://www.elsevier.com/journals/lwt-food-science-and-

technology/0023-6438/guide-for-authors.
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Manuscript Preparation

a. All lines and pages must be continuously numbered.

b. All text should be double-spaced.

c. Total manuscript length < 3,000 words (text portion).

d. Total number of Tables < 5.

e. Total number of figures <5.

f. Maximum number of references (including those cited in tables and figures) not
to exceed 50.

g. In the reference list identify five (5) key references (indicated by an * in front
of the reference in the reference section). In two to three sentences explain why this
reference is a key reference.

Contact details for submission

Submission for all types of manuscripts to LWT - Food Science and
Technologyproceeds totally online. Via the Elsevier Editorial System (EES) website for
this journal, http://ees.elsevier.com/Ilwt, you will be guided step-by-step through the

creation and uploading of the various files.

Submission checklist

You can use this list to carry out a final check of your submission before you send
it to the journal for review. Please check the relevant section in this Guide for Authors for
more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

* E-mail address

* Full postal address

All necessary files have been uploaded:

Manuscript:

* Include Keywords

» All figures (include relevant captions)

* All tables (including titles, description, footnotes)

* Ensure all figure and table citations in the text match the files provided

* Indicate clearly if color should be used for any figures in print

Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations
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» Manuscript has been 'spell checked' and 'grammar checked'

» All references mentioned in the Reference List are cited in the text, and vice
versa

* Permission has been obtained for use of copyrighted material from other sources
(including the Internet)

* A competing interests statement is provided, even if the authors have no
competing interests to declare

« Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines

for journal publication.

By submitting this manuscript, the authors agree that text, equations, or figures
from previously published articles or books have been clearly identified in full and their
origin clearly explained in the adjacent text, with appropriate references given at the end
of the paper. Duplication of text is rarely justified, even with diligent referencing.
Exceptions may be made for descriptions of standard experimental techniques, or other
standard methods used by the author in the investigation; but an appropriate citation is
preferable. Authors who duplicate material from their own published work in a new
article, without clearly identifying the repeated material and its source as outlined above,
are self-plagiarising.

Declaration of interest

All authors must disclose any financial and personal relationships with other
people or organizations that could inappropriately influence (bias) their work. Examples
of potential conflicts of interest include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or other
funding. If there are no conflicts of interest then please state this: 'Conflicts of interest:

none'. More information.

Submission declaration and verification
Submission of an article implies that the work described has not been published
previously (except in the form of an abstract or as part of a published lecture or academic

thesis or as an electronic preprint, see 'Multiple, redundant or concurrent publication'
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section of our ethics policy for more information), that it is not under consideration for
publication elsewhere, that its publication is approved by all authors and tacitly or
explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other
language, including electronically without the written consent of the copyright-holder. To
verify originality, your article may be checked by the originality detection
service CrossCheck.

Authorship

All authors should have made substantial contributions to all of the following: (1)
the conception and design of the study, or acquisition of data, or analysis and
interpretation of data, (2) drafting the article or revising it critically for important
intellectual content, (3) final approval of the version to be submitted.

Changes to authorship

Authors are expected to consider carefully the list and order of
authors beforesubmitting their manuscript and provide the definitive list of authors at the
time of the original submission. Any addition, deletion or rearrangement of author names
in the authorship list should be made only before the manuscript has been accepted and
only if approved by the journal Editor. To request such a change, the Editor must receive
the following from the corresponding author: (a) the reason for the change in author list
and (b) written confirmation (e-mail, letter) from all authors that they agree with the
addition, removal or rearrangement. In the case of addition or removal of authors, this
includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion
or rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the manuscript
has already been published in an online issue, any requests approved by the Editor will
result in a corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal

Publishing Agreement' (see more information on this). An e-mail will be sent to the

corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including

abstracts for internal circulation within their institutions. Permission of the Publisher is
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required for resale or distribution outside the institution and for all other derivative works,
including compilations and translations. If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and

credit the source(s) in the article. Elsevier has preprinted forms for use by authors in these

cases.
For open access articles: Upon acceptance of an article, authors will be asked to

complete an 'Exclusive License Agreement' (more information). Permitted third party

reuse of open access articles is determined by the author's choice of user license.
Author rights

As an author you (or your employer or institution) have certain rights to reuse

your work. More information.
Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of
the research and/or preparation of the article and to briefly describe the role of the
sponsor(s), if any, in study design; in the collection, analysis and interpretation of data;
in the writing of the report; and in the decision to submit the article for publication. If the
funding source(s) had no such involvement then this should be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow
authors to comply with their funder's open access policies. Some funding bodies will
reimburse the author for the Open Access Publication Fee. Details of existing
agreements are available online.

Open access

This journal offers authors a choice in publishing their research:

Open access

* Articles are freely available to both subscribers and the wider public with
permitted reuse.

* An open access publication fee is payable by authors or on their behalf, e.g. by
their research funder or institution.

Subscription

* Articles are made available to subscribers as well as developing countries and

patient groups through our universal access programs.
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* No open access publication fee payable by authors.
Regardless of how you choose to publish your article, the journal will apply the
same peer review criteria and acceptance standards.

For open access articles, permitted third party (re)use is defined by the

following Creative Commons user licenses:

Creative Commons Attribution (CC BY)

Lets others distribute and copy the article, create extracts, abstracts, and other
revised versions, adaptations or derivative works of or from an article (such as a
translation), include in a collective work (such as an anthology), text or data mine the
article, even for commercial purposes, as long as they credit the author(s), do not represent
the author as endorsing their adaptation of the article, and do not modify the article in
such a way as to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to
include in a collective work (such as an anthology), as long as they credit the author(s)
and provided they do not alter or modify the article.

The open access publication fee for this journal is USD 3000, excluding taxes.

Learn more about Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.

Green open access
Authors can share their research in a variety of different ways and Elsevier has a
number of green open access options available. We recommend authors see our green

open access page for further information. Authors can also self-archive their manuscripts

immediately and enable public access from their institution's repository after an embargo
period. This is the version that has been accepted for publication and which typically
includes author-incorporated changes suggested during submission, peer review and in
editor-author communications. Embargo period: For subscription articles, an appropriate
amount of time is needed for journals to deliver value to subscribing customers before an
article becomes freely available to the public. This is the embargo period and it begins
from the date the article is formally published online in its final and fully citable
form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Publishing Campus

The Elsevier Publishing Campus (www.publishingcampus.com) is an online

platform offering free lectures, interactive training and professional advice to support you
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in publishing your research. The College of Skills training offers modules on how to
prepare, write and structure your article and explains how editors will look at your paper
when it is submitted for publication. Use these resources, and more, to ensure that your
submission will be the best that you can make it.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but
not a mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to correct
scientific English may wish to use the English Language Editing service available from

Elsevier's WebShop.

Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to a
single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are
required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.

Authors must provide and use an email address unique to themselves and not
shared with another author registered in EES, or a department.

Review Process

A peer review system involving two or three reviewers is used to ensure high
quality of manuscripts accepted for publication. The Editor-in-Chief and Editors have the
right to decline formal review of the manuscript when it is deemed that the manuscript is
1) on a topic outside the scope of the Journal, 2) lacking technical merit, 3) focused on
foods or processes that are of narrow regional scope and significance, 4) fragmentary and
provides marginally incremental results, or 5) is poorly written.

Referees

Please submit the names and institutional e-mail addresses of several potential
referees. For more details, visit our Support site. Note that the editor retains the sole right
to decide whether or not the suggested reviewers are used.

Peer Reviews

It is the journal policy to keep the peer reviewing anonymous. Names of reviewers
are only revealed if they are in agreement with the request of the author. When submitting
a manuscript, authors may indicate names of experts who are not suitable/appropriate for

reviewing the paper.
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PREPARATION

Peer review

This journal operates a single blind review process. All contributions will be
initially assessed by the editor for suitability for the journal. Papers deemed suitable are
then typically sent to a minimum of two independent expert reviewers to assess the
scientific quality of the paper. The Editor is responsible for the final decision regarding

acceptance or rejection of articles. The Editor's decision is final. More information on

types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor
used. The text should be in single-column format. Keep the layout of the text as simple
as possible. Most formatting codes will be removed and replaced on processing the article.
In particular, do not use the word processor's options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, if
you are using a table grid, use only one grid for each individual table and not a grid for
each row. If no grid is used, use tabs, not spaces, to align columns. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also

the Guide to Publishing with Elsevier). Note that source files of figures, tables and text

graphics will be required whether or not you embed your figures in the text. See also the
section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and
'grammar-check’ functions of your word processor.

All lines must be consecutively numbered throughout the manuscript.

Article structure

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections
should be numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in
section numbering). Use this numbering also for internal cross-referencing: do not just
refer to 'the text. Any subsection may be given a brief heading. Each heading should
appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed
literature survey or a summary of the results.

Material and methods
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Provide sufficient detail to allow the work to be reproduced. Methods already
published should be indicated by a reference: only relevant modifications should be
described.

Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive citations
and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short Conclusions
section, which may stand alone or form a subsection of a Discussion or Results and
Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae
and equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2),
etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table
A.1; Fig. A1, etc.

Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and
family name(s) of each author and check that all names are accurately spelled. Present
the authors' affiliation addresses (where the actual work was done) below the names.
Indicate all affiliations with a lower-case superscript letter immediately after the author's
name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. Ensure that the e-mail
address is given and that contact details are kept up to date by the corresponding
author.

* Present/permanent address. If an author has moved since the work described in
the article was done, or was visiting at the time, a Present address' (or 'Permanent

address') may be indicated as a footnote to that author's name. The address at which the

41



author actually did the work must be retained as the main, affiliation address. Superscript
Arabic numerals are used for such footnotes.

Abstract

A concise and factual abstract is required. The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is often
presented separately from the article, so it must be able to stand alone. For this reason,
References should be avoided, but if essential, then cite the author(s) and year(s). Also,
non-standard or uncommon abbreviations should be avoided, but if essential they must
be defined at their first mention in the abstract itself.

Abstracts should not exceed 200 words for Research papers and Short
communications, or 300 words for Review articles.

Highlights

Highlights are mandatory for this journal. They consist of a short collection of
bullet points that convey the core findings of the article and should be submitted in a
separate editable file in the online submission system. Please use Highlights' in the file
name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per

bullet point). You can view example Highlights on our information site.

Keywords

Immediately after the abstract, provide a maximum of 5 keywords, using British
spelling and avoiding general and plural terms and multiple concepts (avoid, for example,
'and’, 'of"). Be sparing with abbreviations: only abbreviations firmly established in the
field may be eligible. These keywords will be used for indexing purposes.

If possible the Food Science and Technology Abstracts (FSTA) Thesaurus should
be used (IFIS Publ., Shinfield, Reading RG2 9BB,

UK http://www.foodScienceCentral.com).

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed
on the first page of the article. Such abbreviations that are unavoidable in the abstract
must be defined at their first mention there, as well as in the footnote. Ensure consistency
of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the

references and do not, therefore, include them on the title page, as a footnote to the title
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or otherwise. List here those individuals who provided help during the research (e.g.,
providing language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant
numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number
zzzz]; and the United States Institutes of Peace [grant number aaaal].

It is not necessary to include detailed descriptions on the program or type of grants
and awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding.

If no funding has been provided for the research, please include the following
sentence:

This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Units

Follow internationally accepted rules and conventions: use the international
system of units (SI). If other units are mentioned, please give their equivalent in SL
Do not use %, ppm, M, N, etc. as units for concentrations. If analytical data are reported,
replicate analyses must have been carried out and the number of replications must be
stated.

Math formulae

Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp. Number
consecutively any equations that have to be displayed separately from the text (if referred
to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the
article. Many word processors can build footnotes into the text, and this feature may be

used. Otherwise, please indicate the position of footnotes in the text and list the footnotes
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themselves separately at the end of the article. Do not include footnotes in the Reference
list.

Artwork

Electronic artwork

General points

» Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New
Roman, Symbol, or use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

» Size the illustrations close to the desired dimensions of the published version.

» Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information
are given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following formats
(note the resolution requirements for line drawings, halftones, and line/halftone
combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum
of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale),
keep to a minimum of 500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG);

these typically have a low number of pixels and limited set of colors;
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* Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG),
EPS (or PDF), or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no additional
charge, that these figures will appear in color online (e.g., ScienceDirect and other sites)
regardless of whether or not these illustrations are reproduced in color in the printed
version. For color reproduction in print, you will receive information regarding the
costs from Elsevier after receipt of your accepted article. Please indicate your

preference for color: in print or online only. Further information on the preparation of

electronic artwork.

Figure captions

Figures must be comprehensible without reference to the text. Ensure that each
illustration has a caption. Supply captions separately, not attached to the figure. A caption
should comprise a brief title (not on the figure itself) and a description of the illustration.
Keep text in the illustrations themselves to a minimum but explain all symbols and
abbreviations used in the caption. If analytical data are reported, replicate analyses must
have been carries out. State the number of replications and provide standard error or other
evidence of reliability of the data.

Tables

Number tables consecutively in accordance with their appearance in the text.
Include a short but informative title. Provide the experimental conditions, as far as they
are necessary for understanding. The reader should not have to refer to the text in order
to understand the tables.

Place footnotes to tables below the table body and indicate them with superscript
lowercase letters. Avoid vertical rules. Be sparing in the use of tables and ensure that the
data presented in tables do not duplicate results described elsewhere in the article.
If analytical data are reported, replicate analyses must have been carried out. State the
number of replications and give standard error or other evidence of reliability of data.
Probabilities may be indicated by * P < 0.05, ** P < 0.01 and *** P < 0.001.

References

Citation in text
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Please ensure that every reference cited in the text is also present in the reference
list (and vice versa). Any references cited in the abstract must be given in full.
Unpublished results and personal communications are not recommended in the reference
list, but may be mentioned in the text. If these references are included in the reference list
they should follow the standard reference style of the journal and should include a
substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been
accepted for publication.

All citations in the text should refer to:

1. Single author: the author's name (without initials, unless there is ambiguity) and
the year of publication (Smith, 2003);

2. Two authors: both authors' names and the year of publication (Smith & Jones,
2004);

3. Three, four or five authors: all authors names and year of publication (Smith,
Jones, & Brown, 2005). For all subsequent citations of this work use et al. (Smith et al.,
2005).

4. Six or more authors: first author's name followed by et al. and the year of
publication (Black et al., 2007).

Web references

As a minimum, the full URL should be given and the date when the reference was
last accessed. Any further information, if known (DOI, author names, dates, reference to
a source publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be included in
the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your Reference
List. Data references should include the following elements: author name(s), dataset title,
data repository, version (where available), year, and global persistent identifier. Add
[dataset] immediately before the reference so we can properly identify it as a data
reference. The [dataset] identifier will not appear in your published article.

References in a special issue

Please ensure that the words 'this issue' are added to any references in the list (and

any citations in the text) to other articles in the same Special Issue.
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Reference management software
Most Elsevier journals have their reference template available in many of the most

popular reference management software products. These include all products that

support Citation Style Language styles, such as Mendeley and Zotero, as well
as EndNote. Using the word processor plug-ins from these products, authors only need to
select the appropriate journal template when preparing their article, after which citations
and bibliographies will be automatically formatted in the journal's style. If no template is
yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal
by clicking the following link:

http://open.mendeley.com/use-citation-style/lwt-food-science-and-technology

When preparing your manuscript, you will then be able to select this style using the
Mendeley plug-ins for Microsoft Word or LibreOffice.

Reference style

Text: Citations in the text should follow the referencing style used by the
American Psychological Association. You are referred to the Publication Manual of the
American Psychological Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of
which may be ordered online or APA Order Dept., P.O.B. 2710, Hyattsville, MD 20784,
USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

List: references should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same author(s) in the same
year must be identified by the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific
article. Journal of Scientific Communications, 163, 51-59.

Reference to a book:

Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York:
Longman, (Chapter 4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your
article. In B. S. Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281—
304). New York: E-Publishing Inc.
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http://open.mendeley.com/use-citation-style/lwt-food-science-and-technology
http://books.apa.org/books.cfm?id=4200067

Reference to a website:
Cancer Research UK. Cancer statistics reports for the UK. (2003).
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/ Accessed
13.03.03.

Reference to a dataset:
[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for
Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, v1.

https://doi.org/10.17632/xwj98nb39r.1.
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