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FARINHA DAS PARTES NAO CONVENCIONAIS DE HIBISCUS:

CARACTERIZACAO E ESTABILIDADE DE ARMAZENAMENTO

Bianca Almeida de Souza! e Tatiana de Oliveira Lemos!.

! Universidade Federal do Maranhao, Imperatriz (MA), Brasil.

Resumo

A vinagreira (Hibiscus sabdariffa L.) ¢ uma PANC com relevante potencial nutricional,
porém suas folhas e caules sdo altamente pereciveis. Assim, a desidratagdo para produgao
de farinha a partir das folhas e caules desta ¢ uma alternativa promissora. O objetivo da
pesquisa foi avaliar as caracteristicas de identidade e qualidade da farinha de vinagreira
e verificar a influéncia do tipo de embalagem durante o armazenamento. Foram realizadas
analises para composi¢ao nutricional da farinha: valor energético, carboidratos, proteinas,
lipidios, cinzas, ferro, sodio, potdssio e vitamina C. Para a estabilidade, a farinha foi
acondicionada em garrafa PET (EMB1) e em saco laminado PET metalizado/PEBD sem
vacuo (EMB2), armazenadas por 90 dias, com analises a cada 30 dias de: atividade de
agua (Aa), pH, acidez total titulavel (ATT), contagem de coliformes totais e fecais,
bolores e leveduras e pesquisa de Salmonella. A composi¢ao nutricional determinada foi:
333,73 kcal (valor energético); 60,50 g/100 g (carboidratos); 17,72 g/100 g (proteinas);
2,65 g/100 g (lipidios); 7,67 g/100 g (cinzas); 238,30 mg/100 g (s6dio); 143,13 mg/100 g
(ferro); 77,99 mg/100 g (vitamina C). Os resultados obtidos durante o armazenamento
foram, respectivamente para EMB1 ¢ EMB2: 0,52-0,56 ¢ 0,35-0,48 (Aa); 2,61-2,66 ¢
2,53-2,69 (pH); 8,13-9,05 e 9,11-9,60 (ATT). Foram obtidas contagens de coliformes
totais e fecais <3 NMP/g e auséncia de Salmonella. As contagens de bolores e leveduras

atenderam ao limite microbiologico regulatério. Assim, a farinha obteve uma boa



qualidade nutricional e o tipo de embalagem nao influenciou em sua seguranga. Mas, nas
caracteristicas de identidade e qualidade do produto.

Palavras-chave: Vinagreira, Folhas, Caules, Proteinas, Ferro, Estabilidade.

Introduciao

A vinagreira (Hibiscus sabdariffa L.) ¢ uma planta alimenticia ndo convencional
(PANC), pertencente a familia Malvaceae, com potencial nutricional, contendo proteinas,
carboidratos, vitamina C, B-caroteno e ferro [1]. A parte mais usada dessa PANC ¢ o
calice, sendo as folhas e os caules subutilizados. Geralmente, as folhas e os caules sao
descartados, exceto na Africa, onde as folhas sdo utilizadas como ingredientes em sopas
e molhos, e no Brasil, onde as folhas sdo utilizadas na prepara¢do de um alimento tipico
da gastronomia do estado do Maranhdo, chamado arroz de cuxa [2].

As folhas e os caules frescos da vinagreira sdo pereciveis, o que torna um desafio
0 armazenamento a longo prazo dessas partes nao convencionais de Hibiscus sabdariffa
para aproveitamento, devido a alta atividade de agua dessas, a indisponibilidade de
instalacdes de armazenamento a frio e a possibilidade de deterioragao.
Consequentemente, a aplicagdo de uma tecnologia de conservagdo para aumentar a vida
util desse alimento, como a desidratagdo, pode permitir seu consumo a longo prazo e
facilitar o manuseio, transporte € armazenamento [3].

A partir da tecnologia convencional da desidratagao ¢ possivel produzir farinha de
vegetais como uma alternativa para o aproveitamento das partes ndo convencionais desses
e para a agregacao de valor comercial a essas matrizes alimentares [4]. Além disso, a
producao de farinhas vegetais vem ganhando destaque na industria brasileira, devido ao
crescente interesse por produtos com melhora do perfil de nutrientes e por promover o

aumento de vida util a esses alimentos naturalmente pereciveis, sendo esta uma alternativa



para o aproveitamento integral dos vegetais [5]. Sendo a farinha, o produto resultante das
partes comestiveis de uma ou mais espécies de cereais, leguminosas, frutos, sementes,
tubérculos e rizomas por moagem e/ou outros processos tecnoldgicos que garantam a
seguranca no processamento de alimentos [6].

Todos os alimentos apresentam um tempo de vida util que ¢ caracterizado pela
sua estabilidade nutricional, sensorial, quimica, fisica e microbiologica. Entende-se por
estabilidade de um produto o periodo no qual ele pode ser consumido de forma que essas
caracteristicas estejam conservadas [7]. Para garantir a qualidade e seguranca de um
produto desidratado ¢ importante armazena-lo em embalagem adequada, ja que esta ¢ a
principal barreira de prote¢ao entre o alimento e o ambiente externo. A embalagem tem
como fungdo evitar o processo de degradagcdo que ocorre devido a interacao do alimento
com a luz, umidade, variagdes de temperatura e oxigénio, por exemplo. Além de proteger
o alimento contra agentes deteriorantes, ¢ uma barreira contra agentes infectantes e
sujidades [8].

O uso de embalagens plésticas em alimentos vem crescendo cerca de 4 a 7% ao
ano. Dentre os polimeros mais utilizados em embalagens plésticas temos o politereftalato
de etileno — PET, polipropileno — PP, polietileno de baixa densidade — PEBD e o
polietileno de baixa densidade — PEAD [9]. Para o armazenamento de farinhas, as
embalagens utilizadas no presente estudo, garrafa PET e laminado PET
metalizado/PEBD, foram baseadas em estudos prévios e nas embalagens ja usadas
comercialmente, para produtos similares. Como exemplo temos a farinha de mandioca
envasada em garrafa PET abordada no trabalho de Junior e Cruz [10].

O objetivo da pesquisa foi avaliar as caracteristicas de identidade e qualidade da
farinha de vinagreira (Hibiscus sabdariffa L.) e verificar a influéncia do tipo de

embalagem utilizada, nas caracteristicas de identidade e qualidade da farinha durante o



armazenamento. O estudo tem uma patente depositada no INPI no Brasil com ntimero de

registro de BR 10 2019 011320 0.

Metodologia
Hortalica ndo-convencional

A hortalica ndo-convencional vinagreira (Hibiscus sabdariffa L.) (Fig. 1) utilizada no
presente estudo foi cedida pela Associagdo dos Agricultores Familiares do Maranhao

(AGRIMA) do municipio de Imperatriz — MA.

Producio da farinha de vinagreira

A farinha de vinagreira foi produzida conforme processo tecnoldgico descrito na
patente de invengdao BR 10 2019 011320 0. A formulagao utilizada para a composi¢ao da
farinha de vinagreira foi de 50% de farinha das folhas de vinagreira e 50% de farinha dos
caules de vinagreira, visando o uso integral das partes ndo convencionais da planta.

Apos a produgdo, a farinha (200 g) foi acondicionada nas seguintes embalagens:

garrafa PET (Fig. 2) e saco laminado PET metalizado/PEBD sem vacuo (Fig. 3).
Caracterizacido da farinha de vinagreira

Antes do acondicionamento nas embalagens, a farinha de vinagreira foi submetida

as analises a seguir.

pH, Acidez total titulavel (ATT)

As andlises foram realizadas conforme metodologias descritas pelo Instituto

Adolf Lutz [11].

Atividade de agua



A atividade de agua foi medida por método direto, através de um higrometro
baseado em psicrometria de (Decagon — Aqualab), por ponto de orvalho com controle
interno da temperatura da amostra, com resolucao de 0,001Aa, sob temperatura de 24 +

1°C.

Valor energético

Determinou-se com base na composi¢dao da farinha de vinagreira utilizando os
fatores de conversao de Atwater: 4 kcal. g-1 (carboidratos), 4 kcal.g-1 (proteinas) e 9

kcal.g-1 (lipidios) [12].

Composicao nutricional

As andlises de carboidratos, proteinas, lipidios, cinzas, ferro, sdédio e potéssio,

conforme metodologias descritas pelo Instituto Adolf Lutz [11].

Vitamina C

O teor de vitamina C foi determinado pelo método 2,6 diclorofenol indofenol
segundo [13]. A leitura foi realizada em espectrofotdmetro a 520 nm. Os resultados foram

expressos em mg.100g™.

Contagem de coliformes totais e fecais

A contagem de coliformes totais e fecais foi realizada de acordo com o método do

NMP técnica de diluicao multipla [14].

Pesquisa de Salmonella

A pesquisa de Salmonella foi realizada com o kit analitico 3M Petrifilm Salmonella

Express System [15].



Contagem de bolores e leveduras

A contagem de bolores e leveduras foi realizada com o kit analitico 3M Yeast and

Mold Count Plate [15].

Estabilidade da farinha de vinagreira

A estabilidade da farinha de vinagreira acondicionada em garrafa PET e em saco
laminado PET metalizado/PEBD sem vacuo foi avaliada por um periodo de 90 dias. A
cada tempo de armazenamento (0, 30, 60, 90) foram realizadas as analises de umidade,
atividade de agua, pH, ATT, cor, contagem de coliformes totais e fecais, pesquisa de
Salmonella e contagem de bolores e leveduras. Avaliado de acordo com a andlise

estatistica teste t de Student’s (p >0,05)

Resultados e Discussdo
Caracterizacido da farinha de vinagreira

De acordo com a Tabela 1, o valor energético obtido para a farinha de vinagreira,
foi de 336,73 kcal/100g, maior que o obtido por Almoraie [17] na farinha de trigo
suplementada com farinha de noz, onde foi verificado que a adicao melhorou em até 50%
o valor nutricional dos paes. Considerando que a declaragdo de nutrientes obrigatdrios no
rotulo dos alimentos, deve ser feita também em % de valores didrios (%VD), em uma
dieta de 2.000 kcal, temos que 100 g da farinha de vinagreira possuem 17% do VD para

o valor energético [18].

O conteudo de carboidratos avaliado na farinha de Hibiscus foi de 60,50 g/100

g. Este valor € superior ao observado na farinha das folhas de mandioca que foi de 22,27
g/100 g e na farinha de okara que teve uma média de 32,10 g/100 g de carboidratos [19,

20]. Considerando que a declara¢do de nutrientes obrigatorios no rétulo dos alimentos,



deve ser feita também em % de valores diarios (% VD) e o valor didrio de referéncia de
carboidratos para uma dieta adulta adequada, ¢ de 300 g, temos que 100 g da farinha de
vinagreira possuem 20 % do VD para carboidratos [18].

O teor de proteinas da farinha de vinagreira foi de 17,72 g/100 g, e merece atengao,
ja que nos ultimos anos houve um crescente interesse sobre a insercao de proteinas
vegetais em produtos alimenticios. Nas farinhas vegetais, a fragdo proteica pode ser
explorada como ingrediente nutricional em produtos alimenticios processados, decorrente
da atual tendéncia de alimentos associados a satde e bem-estar [21]. Em comparagao com
outros estudos, temos 2,87 g/100 g de proteinas para farinha de jenipapo e 11,76 g/100 g
de proteinas para a farinha de casca de maracuja, teores menores que o observado na
farinha de vinagreira, [20,19,22]. Com base nos valores obtidos de proteinas para a
farinha de vinagreira e o valor didrio de referéncia de proteinas para fins de rotulagem
nutricional dos alimentos em geral, que ¢ de 50 g, temos que 100 g de farinha de
vinagreira possuem 35% do VD para proteinas [18].

J& o teor de lipidios para a farinha de vinagreira foi de 2,65 g/100 g. Menores
teores de lipidios, quando comparado aos teores da farinha de vinagreira, foi verificado
na farinha de jenipapo, 0,67 g/100 g, e na farinha de casca de maracuja, 1,64 g/100 g [16,
20]. J4 a farinha de okara apresentou um teor de lipidios de 11,9 g/100 g, maior que o teor
da farinha de vinagreira [22]. Considerando os valores obtidos para a farinha de vinagreira
e o valor diario de referéncia de gorduras totais para fins de rotulagem nutricional dos
alimentos em geral, que ¢ de 65 g, temos que 100 g da farinha de vinagreira possuem 4%
do VD para gorduras totais [18].

Para a farinha de vinagreira o teor de cinzas obtido foi de 7,67 g/100 g de cinzas.
Teores de cinzas inferiores aos obtidos para a farinha de vinagreira, foram obtidos para a

farinha de jenipapo (4,04 g/100 g) e para a farinha de okara (3,0 g/100 g) [16, 22].
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Enquanto a farinha de casca de maracuja obteve teor de cinzas superior (8,13 g/100 g) ao
da farinha de vinagreira [20]. O teor de cinzas méaximo para a farinha de trigo ¢ de 1,4
g/100 g, menor que o observado na farinha de vinagreira [8].

O teor de sodio obtido para a farinha de vinagreira foi de 238,30 mg/100 g. Este
valor ¢ superior ao da farinha de trigo que foi de 1,0 mg/100 g, e inferior ao teor de s6dio
da farinha de Talinum paniculatum, que foi de 891,67 mg/100 g [23,21]. Amplamente
difundido na natureza, o sédio, no organismo humano, ¢ o eletrolito responsavel pela
manutencdo do volume e osmolaridade do fluido extracelular, contribuindo para a
manutencdo do equilibrio acido-bésico, absor¢do de nutrientes, transmissdo nervosa €
contracao muscular. Contudo, o alto consumo de so6dio na dieta é considerado um fator
de risco que favorece o desenvolvimento das doencas cronicas nao transmissiveis [24].
Conforme os valores obtidos para a farinha de vinagreiras e o valor diario de referéncia
de sodio para fins de rotulagem nutricional dos alimentos em geral, que ¢ de 2.000 mg,
temos que 100 g de farinha de vinagreira representam 12% do VD para sédio [18].

O teor de ferro obtido para a farinha de vinagreira foi de 143,13 mg/100 g. O ferro
¢ indispensavel para o desenvolvimento correto de diversas fungdes fisiologicas. Segundo
a ANVISA [25], o recomendado ¢ a ingestao de 14,0 mg desse mineral diariamente por
adultos. Assim, a farinha de vinagreira apresenta valor consideravelmente, superior a esta
recomendagdo. De acordo com os valores obtidos para a farinha de vinagreira e o valor
diario de referéncia (VDR) de ferro para fins de rotulagem nutricional dos alimentos em
geral, que ¢ de 14 mg, temos que para atender VDR se faz necesséario o consumo de 9,78
g de farinha de vinagreira [18]. No estudo de Schveitzer et al. [26] foram obtidos teores
de ferro de 39,1 mg/100 g em farinha de inflorescéncia de brocolis, 64,0 mg/100 g em
farinha de cenoura e 16,4 mg/100 g em farinha de repolho, teores menores que o obtido

na farinha de vinagreira.

11



O teor de vitamina C obtido para a farinha de vinagreira de 77,99 mg/100 g,
apresenta-se como um dado relevante, em comparagdo com outros tipos de farinhas
vegetais, tais como, 18,99 mg/100 g obtidos na farinha de jenipapo e 56,6 mg/100 g
obtidos na farinha de folhas de mandioca [16, 19]. A vitamina C possui fungao
antioxidante e ¢ encontrada naturalmente, em frutas e vegetais. Além disso, ¢ muito
sensivel ao processamento e condi¢cdes de armazenamento, podendo sofrer significativa
degradacao durante esses periodos. Assim, a sua retencao ¢ considerada como um indice
de conservagdo de alimentos e da qualidade nutricional do mesmo [27]. Conforme os
valores obtidos para a farinha de vinagreiras e o valor diario de referéncia de vitamina C
para fins de rotulagem nutricional dos alimentos em geral, que ¢ de 100 mg, temos que

100 g de farinha de vinagreira representam 78% do VD para vitamina C [18].

Estudo da estabilidade da farinha de vinagreira

A Tabela 2 apresenta os resultados das analises das caracteristicas de identidade e
qualidade da farinha de vinagreira acondicionada em garrafa PET (EMBI1) e saco
laminado PET metalizado/PEBD sem vacuo (EMB2), durante o armazenamento por 90
dias a temperatura ambiente (25 °C). O parametro de atividade de agua variou para EMBI
de 0,52 20,56 e para EMB2 de 0,35 a 0,48. No entanto, os valores obtidos foram menores
que 0,60, o que pode garantir uma maior vida Util a farinha de vinagreira, devido a menor
disponibilidade de 4gua livre para o crescimento microbiano [28]. Considerando a
atividade de agua com o tipo de embalagem, foi observado que houve diferenca
significativa entre EMBI1 ¢ EMB2 e que EMBI obteve uma menor atividade de agua. A
farinha foi obtida por metodologia padronizada, tendo como referéncia o valor de
atividade de agua abaixo de 0,60 para finalizagdo da secagem. Seth e Sarkar [29]

afirmaram que varios fatores podem afetar a difusividade efetiva do produto durante o
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processo de secagem. Fatores esses que podem estar relacionados as etapas de obtencao
da farinha, tais como, a geometria do material, onde a etapa de trituragdao influencia a
geometria das folhas e caules triturados, podendo interferir na difusividade do material e
consequentemente, na remog¢ao da agua desse [30]. Sendo assim, embora as folhas e
caules da vinagreira desidratados atendam ao critério de finalizagdo da secagem, nao
necessariamente apresentaram a mesma atividade de agua, uma vez que cada processo
pode ter um desempenho diferente devido ao fator mencionado. Além disso, cada
embalagem possui uma taxa de permeabilidade ao vapor de agua diferente, que também
podem ter contribuido para a diferenca no comportamento da atividade de dgua entre as
embalagens. Hemery et al. [31] verificaram que a atividade de dgua da farinha de trigo
fortificada embalada em saco PET/aluminio ndo mudou significativamente, durante 6
meses de armazenamento a temperatura de 25 °C com umidade relativa do ar (UR) de
65% e 85% (0,64 + 0,02). J& as amostras de farinha de trigo fortificada embaladas em
sacos de papel, armazenadas durante 6 meses, apresentaram variacdes de atividade de
agua com a UR, onde as amostras de farinha de trigo fortificada armazenadas a
temperatura de 25 °C e 65% UR sofreram uma reducao dos valores de atividade de dgua.
Enquanto as amostras de farinha armazenadas a temperatura de 25 °C e 85% UR
apresentaram aumento significativo da atividade de 4gua, comportamento esse similar ao
observado no presente estudo [31].

Entre as embalagens, verificou-se que ndo houve diferenga significativa, exceto
em T30, para o parametro pH, sendo o menor valor encontrado para EMB2 (2,53).
Alcantara et al [32] encontraram valores superiores ao descrito para a farinha de
vinagreira, ao analisar o pH da farinha do pedinculo do caju (4,15) e da casca do maracuja
(3,77), o que pode ser justificado pela caracteristica de cada matéria-prima. Naturalmente,

a vinagreira possui em sua composicao acidos organicos, como os acidos oxalico, malico,
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shiquimico e fumarico, com destaque para o &cido malico encontrado em maior
concentracao (9,10 = 0,09 g/100 g), que podem colaborar para o baixo valor de pH da
farinha [33].

Quanto a acidez total titulavel (ATT), observou-se que, comparando o parametro
entre as embalagens, nao houve diferenca significativa, exceto para T90, com a maior
média (9,60) para EMB2. Silva et al. [28] obtiveram valor de ATT em farinha de Talinum
paniculatum inferior aos apresentados neste estudo. Sabe-se que a presenca e a natureza
dos acidos nos alimentos influenciam o crescimento microbiano por colaborar na reducao
do pH [33].

A Tabela 3 apresenta os resultados da avaliagdo da seguranca e qualidade
microbioldgica da farinha de vinagreira acondicionada em garrafa PET (EMBI1) e em
saco laminado PET metalizado/PEBD sem vacuo (EMB2), durante o armazenamento por
90 dias a temperatura de 25 °C. As anélises foram realizadas durante o periodo de 90 dias,
em intervalos de 30 dias a partir do tempo T0, obtendo valores periédicos para contagem
de coliformes totais, contagem de coliformes fecais, pesquisa de Salmonella e contagem
de bolores e leveduras.

De acordo com os resultados obtidos, durante o armazenamento das farinhas
acondicionadas em EMB1 e EMB2, as contagens de coliformes totais e fecais foram
menores que 10 UFC/g e com auséncia de Salmonella, o que garante a inocuidade do
produto. Os resultados obtidos para as farinhas podem ser justificados pelos valores de
pH inferiores a 4,5 aliados ao contetdo de acidos organicos, a Aw menor que 0,60 e a
presenca de antimicrobianos naturais da vinagreira que impedem o crescimento da
maioria das bactérias patogénicas [34]. Sendo assim, temos que as farinhas

acondicionadas em EMB1 e EMB2 atenderam ao limite microbiolédgico estabelecido pela
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legislagdo brasileira para a categoria 2, hortalicas, raizes, tubérculos, fungos comestiveis
e derivados, categoria especifica d, secos, desidratados ou liofilizados [35].

Com relacdo a contagem de bolores e leveduras, os resultados obtidos para a
farinha envasada em EMB1 e EMB2, foram menores que 10 UFC/g, exceto em TO
(EMB1 e EMB2) e T60 (EMBI). Os bolores e as leveduras sdo mais tolerantes a pH
acidos e baixa atividade de agua do que as bactérias, por essa razdo podem deteriorar a
farinha. A vida 1til da farinha ¢ dependente da multiplica¢@o da microbiota contaminante,
quanto maior a carga microbiana inicial, menor a vida util do produto, devido ao aumento
da atividade microbiana. Sendo assim, com relacdo a carga microbiana necessaria para a
deterioracdo de alimentos, hd um consenso na literatura de que em contagens microbianas
acerca de aproximadamente 10’ UFC/g ou mL de produto, os micro-organismos sio
capazes de produzir metabdlitos e/ou alterarem o alimento de forma a tornar perceptivel
a deterioracao [34, 36].

Santos et al. [37] produziram e analisaram farinha de banana verde armazenada
por 90 dias e constataram que as contagens de coliformes totais, termotolerantes e bolores
e leveduras, atenderam aos limites microbiologicos estabelecidos pela legislacao
brasileira, resultado este similar ao da presente pesquisa. J4 Wanderley [9] em seu estudo
realizou avaliagao microbiologica da farinha de batata-doce cultivar Beauregard, durante
180 dias de armazenamento, e verificou auséncia de Salmonella sp. nas amostras
avaliadas, exceto na amostra acondicionada em embalagem de polietileno de alta
densidade transparente, resultado este que difere do obtido no presente estudo. Além
disso, Wanderley verificou em sua pesquisa que as amostras de farinha de batata doce
obtiveram contagem de bolores e leveduras < 10 UFC/g em até 90 dias de armazenamento
[9], resultado este que difere do obtido na avaliagdo microbiologica da farinha de

vinagreira.
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Os resultados da avaliagao microbiologica da farinha de vinagreira armazenada
por 90 dias a temperatura de 25 °C demonstraram que as embalagens utilizadas para
acondicionar o produto, ndo comprometeram a seguranga ¢ a qualidade microbioldgica

do produto durante o armazenamento.

Conclusao

Com base nas avaliagdes para a composicao nutricional da farinha de vinagreira
podemos afirmar que ¢ uma 6tima fonte de proteina, ferro e vitamina C, configurando
assim, uma fonte alimentar alternativa para a inclusdo de nutrientes na dieta.

A partir dos resultados obtidos para a avaliagdo da estabilidade da farinha de
vinagreira, foi possivel concluir que o pardmetro de atividade de dgua foi influenciado
pelo tipo de embalagem utilizada no acondicionamento do produto durante o
armazenamento. Ja os parametros de pH e ATT sofreram influéncia do tipo de embalagem
em T30 e T90, respectivamente. No entanto, o tipo de embalagem ndo influenciou de
forma negativa a estabilidade da farinha.

Considerando os parametros analisados para EMB1 e EMB2, temos que os
resultados obtidos atenderem as referéncias da literatura para o controle do
desenvolvimento microbiano, destaque para atividade de 4gua inferior a 0,60. No entanto,
EMB2 obteve uma menor Aw durante o armazenamento, o que pode garantir uma melhor
estabilidade para a farinha de vinagreira. As embalagens utilizadas no acondicionamento
do produto ndo comprometeram a seguranca ¢ a qualidade microbiologica da farinha

durante o armazenamento por 90 dias a temperatura de 25° C.
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Tabela 1 Composicao nutricional da farinha de vinagreira (Hibiscus sabdariffa)

Parametros Farinha de vinagreira
Valor energético 336,73 £ 0,10
Carboidratos (g/100 g) 60,50 + 0,23
Proteinas (g/100 g) 17,72 £ 0,06
Lipidios (g/100 g) 2,65 +0,10
Cinzas (g/100 g) 7,67 +0,10
Sédio (mg/100 g) 238,30 + 7,48
Ferro (mg/100 g) 143,13 £ 8,18
Vitamina C 77,99 £ 0,32

Todos os valores sdo representados como Média +

Desvio padrdao n = 3.



Tabela 2 Caracterizagdo da farinha de vinagreira acondicionada em garrafa PET (EMBI1)
e em saco laminado PET metalizado/PEBD sem vacuo (EMB2), durante o armazenamento

por 90 dias a temperatura de 25°C.

Aw pH ATT (g.100 g)
Tempo
EMBI1 EMB2 EMB1 EMB2 EMBI1 EMB2
TO 0,52 +0,00°0 0,35+ 0,02% 2,61+0,01°  2,56+0,05° 8,76 +0,31° 9,18 + 0,25

T30 0,54 +0,00c 0,43 +0,00¢ 2,62+£0,03* 2,53 +0,04¢ 8,66 =+ 0,40° 9,56 +0,54°

T60 0,53 £0,00° 0,46 +0,01f 2,66 £0,07¢ 2,69 + 0,04 8,13 £0,04¢ 9,11 £0,60¢

T90 0,56 0,008 0,48 +0,00" 2,60 £0,06° 2,69 +0,09° 9,05 +0,08¢ 9,60 = 0,00¢

TO: farinha de vinagreira no dia do envase. T30: farinha de vinagreira ap6s 30 dias de
envase. T60: farinha de vinagreira apds 60 dias de envase. T90: farinha de vinagreira
apos 90 dias de envase.

Meédias seguidas por letras minusculas diferentes nas colunas diferem entre si pelo teste

t de Student’s (p < 0,05).
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Tabela 3 Avaliagdo da seguranca e qualidade microbioldgicas da farinha de vinagreira
acondicionada em garrafa PET (EMB1) e em saco laminado PET metalizado/PEBD sem

vacuo (EMB?2), durante o armazenamento por 90 dias a temperatura de 25 °C

Coliformes totais Coliformes fecais Salmonella/25 g  Bolores e leveduras

Tempo (NMP/g) (NMP/g) (UFC/g)

EMB1 EMB2 EMB1 EMB2 EMB1 EMB2 EMB1 EMB2

T0 <3 <3 <3 <3 AUS AUS 74x10* 5,1x10°
T30 <3 <3 <3 <3 AUS AUS <10 <10
T60 <3 <3 <3 <3 AUS AUS 1,2x10° <10
T90 <3 <3 <3 <3 AUS AUS <10 <10

EMBI1-TO: farinha de vinagreira no dia do envase em garrafa PET. EMB1-T30: farinha de
vinagreira ap6s 30 dias de envase em garrafa PET. EMB1-T60: farinha de vinagreira ap6s 60 dias
de envase em garrafa PET. EMB1-T90: farinha de vinagreira apos 90 dias de envase em garrafa
PET. EMB2-TO: farinha de vinagreira no dia do envase em embalagem laminada PET
metalizada/PEBD sem vacuo. EMB2-T30: farinha de vinagreira apos 30 dias de envase em
embalagem laminada PET metalizada/PEBD sem vacuo. EMB2-T60: farinha de vinagreira apos
60 dias de envase em embalagem laminada PET metalizada/PEBD sem vacuo. EMB2-T90: farinha
de vinagreira apds 90 dias de envase em embalagem laminada PET metalizada/PEBD sem vacuo.

AUS: Auséncia.
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Fig 1 Vinagreira (Hibiscus sabdariffa)
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Fig 2 Farinha de vinagreira acondicionada em garrafa PET
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Fig 3 Farinha de vinagreira acondicionada em saco laminado PET

metalizado/PEBD sem vacuo
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areas), or 174 mm (for single-column text areas) wide and not higher than 234

mm.
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For small-sized journals, the figures should be 119 mm wide and not higher than
195 mm.

Permissions

If you include figures that have already been published elsewhere, you must
obtain permission from the copyright owner(s) for both the print and online
format. Please be aware that some publishers do not grant electronic rights for free
and that Springer will not be able to refund any costs that may have occurred to
receive these permissions. In such cases, material from other sources should be
used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
figures, please make sure that

All figures have descriptive captions (blind users could then use a text-to-speech
software or a text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying information
(colorblind users would then be able to distinguish the visual elements)

Any figure lettering has a contrast ratio of at least 4.5:1

) Supplementary Information (SI)
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Springer accepts electronic multimedia files (animations, movies, audio, etc.) and
other supplementary files to be published online along with an article or a book
chapter. This feature can add dimension to the author's article, as certain
information cannot be printed or is more convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors
should read the journal’s Research data policy. We encourage research data to be

archived in data repositories wherever possible.

Submission

Supply all supplementary material in standard file formats.

Please include in each file the following information: article title, journal name,
author names; affiliation and e-mail address of the corresponding author.

To accommodate user downloads, please keep in mind that larger-sized files may
require very long download times and that some users may experience other
problems during downloading.

High resolution (streamable quality) videos can be submitted up to a maximum of
25GB; low resolution videos should not be larger than 5GB. Audio, Video, and
Animations

Aspect ratio: 16:9 or 4:3

Maximum file size: 25 GB for high resolution files; 5 GB for low resolution

files

Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf,

mts, m4v, 3gp

Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for long-
term viability.

A collection of figures may also be combined in a PDF file.

Spreadsheets

Spreadsheets should be submitted as .csv or .xIsx files (MS Excel).

Specialized Formats

Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica

notebook), and .tex can also be supplied.
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Collecting Multiple Files

It is possible to collect multiple files in a .zip or .gz file.

Numbering

If supplying any supplementary material, the text must make specific mention of

the material as a citation, similar to that of figures and tables.

Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the
animation (Online Resource 3)", “... additional data are given in Online Resource
4>,

Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.

Captions

For each supplementary material, please supply a concise caption describing the

content of the file.

Processing of supplementary files

Supplementary Information (SI) will be published as received from the author
without any conversion, editing, or reformatting. Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

The manuscript contains a descriptive caption for each supplementary material
Video files do not contain anything that flashes more than three times per second

(so that users prone to seizures caused by such effects are not put at risk)

o  Ethical Responsibilities of Authors

This journal is committed to upholding the integrity of the scientific record. As a
member of the Committee on Publication Ethics (COPE) the journal will follow
the COPE guidelines on how to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could damage
the trust in the journal, the professionalism of scientific authorship, and ultimately
the entire scientific endeavour. Maintaining integrity of the research and its
presentation is helped by following the rules of good scientific practice, which
include*:

The manuscript should not be submitted to more than one journal for simultaneous

consideration.
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The submitted work should be original and should not have been published
elsewhere in any form or language (partially or in full), unless the new work
concerns an expansion of previous work. (Please provide transparency on the re-
use of material to avoid the concerns about text-recycling (‘self-plagiarism”).

A single study should not be split up into several parts to increase the quantity of
submissions and submitted to various journals or to one journal over time (i.e.
‘salami-slicing/publishing”).

Concurrent or secondary publication is sometimes justifiable, provided certain
conditions are met. Examples include: translations or a manuscript that is intended
for a different group of readers.

Results should be presented clearly, honestly, and without fabrication,
falsification or inappropriate data manipulation (including image based
manipulation). Authors should adhere to discipline-specific rules for acquiring,
selecting and processing data.

No data, text, or theories by others are presented as if they were the author’s own
(‘plagiarism’). Proper acknowledgements to other works must be given (this
includes material that is closely copied (near verbatim), summarized and/or
paraphrased), quotation marks (to indicate words taken from another source) are
used for verbatim copying of material, and permissions secured for material that
is copyrighted.

Important note: the journal may use software to screen for plagiarism.

Authors should make sure they have permissions for the use of software,
questionnaires/(web) surveys and scales in their studies (if appropriate).
Research articles and non-research articles (e.g. Opinion, Review, and
Commentary articles) must cite appropriate and relevant literature in support of
the claims made. Excessive and inappropriate self-citation or coordinated efforts
among several authors to collectively self-cite is strongly discouraged.

Authors should avoid untrue statements about an entity (who can be an individual
person or a company) or descriptions of their behavior or actions that could

potentially be seen as personal attacks or allegations about that person.

40



e Research that may be misapplied to pose a threat to public health or national
security should be clearly identified in the manuscript (e.g. dual use of research).

Examples include creation of harmful consequences of biological agents or
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toxins, disruption of immunity of vaccines, unusual hazards in the use of
chemicals, weaponization of research/technology (amongst others).

Authors are strongly advised to ensure the author group, the Corresponding
Author, and the order of authors are all correct at submission. Adding and/or
deleting authors during the revision stages is generally not permitted, but in some
cases may be warranted. Reasons for changes in authorship should be explained
in detail. Please note that changes to authorship cannot be made after acceptance
of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third
parties rights such as copyright and/or moral rights.

Upon request authors should be prepared to send relevant documentation or data
in order to verify the validity of the results presented. This could be in the form of
raw data, samples, records, etc. Sensitive information in the form of confidential
or proprietary data is excluded.

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher
will carry out an investigation following COPE guidelines. If, after investigation,
there are valid concerns, the author(s) concerned will be contacted under their
given e-mail address and given an opportunity to address the issue. Depending on
the situation, this may result in the Journal’s and/or Publisher’s implementation
of the following measures, including, but not limited to:

If the manuscript is still under consideration, it may be rejected and returned to
the author.

If the article has already been published online, depending on the nature and
severity of the infraction:

- an erratum/correction may be placed with the article

- an expression of concern may be placed with the article e - or in severe cases
retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of
concern or retraction note. Please note that retraction means that the article is
maintained on the platform, watermarked “retracted” and the explanation for the
retraction is provided in a note linked to the watermarked article.

The author’s institution may be informed
A notice of suspected transgression of ethical standards in the peer review system

may be included as part of the author’s and article’s bibliographic record.
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Fundamental errors

Authors have an obligation to correct mistakes once they discover a significant
error or inaccuracy in their published article. The author(s) is/are requested to
contact the journal and explain in what sense the error is impacting the article. A
decision on how to correct the literature will depend on the nature of the error.
This may be a correction or retraction. The retraction note should provide

transparency which parts of the article are impacted by the error.

Suggesting / excluding reviewers

Authors are welcome to suggest suitable reviewers and/or request the exclusion
of certain individuals when they submit their manuscripts. When suggesting
reviewers, authors should make sure they are totally independent and not
connected to the work in any way. It is strongly recommended to suggest a mix
of reviewers from different countries and different institutions. When suggesting
reviewers, the Corresponding Author must provide an institutional email address
for each suggested reviewer, or, if this is not possible to include other means of
verifying the identity such as a link to a personal homepage, a link to the
publication record or a researcher or author ID in the submission letter. Please
note that the Journal may not use the suggestions, but suggestions are appreciated

and may help facilitate the peer review process.

o Authorship principles

These guidelines describe authorship principles and good authorship practices to
which prospective authors should adhere to. Authorship clarified

The Journal and Publisher assume all authors agreed with the content and that all
gave explicit consent to submit and that they obtained consent from the
responsible authorities at the institute/organization where the work has been
carried out, before the work is submitted.

The Publisher does not prescribe the kinds of contributions that warrant
authorship. It is recommended that authors adhere to the guidelines for authorship
that are applicable in their specific research field. In absence of specific guidelines
it is recommended to adhere to the following guidelines*:

All authors whose names appear on the submission
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1) made substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data; or the creation of new software used
in the work;

2) drafted the work or revised it critically for important intellectual content;

3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

* Based on/adapted from:

e ICMJE, Defining the Role of Authors and Contributors, e Transparency in

authors’ contributions and responsibilities to promote integrity in scientific

publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding,
financial or non-financial interests, study-specific approval by the appropriate
ethics committee for research involving humans and/or animals, informed consent
if the research involved human participants, and a statement on welfare of animals
if the research involved animals (as appropriate).

The decision whether such information should be included is not only dependent
on the scope of the journal, but also the scope of the article. Work submitted for
publication may have implications for public health or general welfare and in
those cases it is the responsibility of all authors to include the appropriate
disclosures and declarations. Data transparency

All authors are requested to make sure that all data and materials as well as
software application or custom code support their published claims and comply
with field standards. Please note that journals may have individual policies on

(sharing) research data in concordance with disciplinary norms and expectations.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-
authors and ensures that questions related to the accuracy or integrity of any part
of the work are appropriately addressed.

The Corresponding Author is responsible for the following requirements:
ensuring that all listed authors have approved the manuscript before submission,

including the names and order of authors;

44



managing all communication between the Journal and all co-authors, before and
after publication;*

providing transparency on re-use of material and mention any unpublished
material (for example manuscripts in press) included in the manuscript in a cover
letter to the Editor;

making sure disclosures, declarations and transparency on data statements from
all authors are included in the manuscript as appropriate (see above).

* The requirement of managing all communication between the journal and all
co-authors during submission and proofing may be delegated to a Contact or
Submitting Author. In this case please make sure the Corresponding Author is

clearly indicated in the manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to
describe discrete efforts, the Publisher recommends authors to include
contribution statements in the work that specifies the contribution of every author
in order to promote transparency. These contributions should be listed at the
separate title page.

Examples of such statement(s) are shown below:

* Free text:

All authors contributed to the study conception and design. Material preparation,
data collection and analysis were performed by [full name], [full name] and [full
name]. The first draft of the manuscript was written by [ full name] and all authors
commented on previous versions of the manuscript. All authors read and approved
the final manuscript.

Example: CRediT taxonomy:

* Conceptualization: [full name], ...; Methodology: [full name], ...; Formal
analysis and investigation: [full name], ...; Writing - original draft preparation:
[full name, ...]; Writing - review and editing: [full name], ...; Funding acquisition:
[full name], ...; Resources: [full name], ...; Supervision: [full name],....

For review articles where discrete statements are less applicable a statement
should be included who had the idea for the article, who performed the literature
search and data analysis, and who drafted and/or critically revised the work.

For articles that are based primarily on the student’s dissertation or thesis, it is

recommended that the student is usually listed as principal author:
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e A Graduate Student’s Guide to Determining Authorship Credit and Authorship
Order, APA Science Student Council 2006 Affiliation

The primary affiliation for each author should be the institution where the majority
of their work was done. If an author has subsequently moved, the current address
may additionally be stated. Addresses will not be updated or changed after

publication of the article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the
Corresponding Author, and the order of authors at submission. Changes of
authorship by adding or deleting authors, and/or changes in Corresponding
Author, and/or changes in the sequence of authors are not accepted after
acceptance of a manuscript.

Please note that author names will be published exactly as they appear on the
accepted submission!

Please make sure that the names of all authors are present and correctly spelled,
and that addresses and affiliations are current.

Adding and/or deleting authors at revision stage are generally not permitted, but
in some cases it may be warranted. Reasons for these changes in authorship should
be explained. Approval of the change during revision is at the discretion of the
Editor-in-Chief. Please note that journals may have individual policies on adding
and/or deleting authors during revision stage. Author identification

Authors are recommended to use their ORCID ID when submitting an article for

consideration or acquire an ORCID ID via the submission process.

Deceased or incapacitated authors

For cases in which a co-author dies or is incapacitated during the writing,

submission, or peer-review process, and the co-authors feel it is appropriate to
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include the author, co-authors should obtain approval from a (legal) representative
which could be a direct relative.
Authorship issues or disputes
e In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate.
Authors will be asked to resolve the dispute themselves. If they are unable the
Journal reserves the right to withdraw a manuscript from the editorial process or
in case of a published paper raise the issue with the authors’ institution(s) and
abide by its guidelines.
Confidentiality
e Authors should treat all communication with the Journal as confidential which
includes correspondence with direct representatives from the Journal such as
Editors-in-Chief and/or Handling Editors and reviewers’ reports unless explicit

consent has been received to share information.

0 Compliance with Ethical Standards

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted principles
of ethical and professional conduct have been followed, authors should include
information regarding sources of funding, potential conflicts of interest (financial or non-
financial), informed consent if the research involved human participants, and a statement

on welfare of animals if the research involved animals.

Authors should include the following statements (if applicable) in a separate section

entitled “Compliance with Ethical Standards” when submitting a paper:

e Disclosure of potential conflicts of interest
e Research involving Human Participants and/or Animals

e Informed consent

Please note that standards could vary slightly per journal dependent on their peer review
policies (i.e. single or double blind peer review) as well as per journal subject discipline.

Before submitting your article check the instructions following this section carefully.
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The corresponding author should be prepared to collect documentation of compliance

with ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-
mentioned guidelines. The author will be held responsible for false statements or failure

to fulfill the above-mentioned guidelines.

o Competing Interests

o Authors are requested to disclose interests that are directly or indirectly related to
the work submitted for publication. Interests within the last 3 years of beginning
the work (conducting the research and preparing the work for submission) should
be reported. Interests outside the 3-year time frame must be disclosed if they could
reasonably be perceived as influencing the submitted work. Disclosure of interests
provides a complete and transparent process and helps readers form their own
judgments of potential bias. This is not meant to imply that a financial relationship
with an organization that sponsored the research or compensation received for

consultancy work is inappropriate.

o Editorial Board Members and Editors are required to declare any competing
interests and may be excluded from the peer review process if a competing interest
exists. In addition, they should exclude themselves from handling manuscripts in
cases where there is a competing interest. This may include — but is not limited to
— having previously published with one or more of the authors, and sharing the
same institution as one or more of the authors. Where an Editor or Editorial Board
Member is on the author list they must declare this in the competing interests
section on the submitted manuscript. If they are an author or have any other
competing interest regarding a specific manuscript, another Editor or member of
the Editorial Board will be assigned to assume responsibility for overseeing peer
review. These submissions are subject to the exact same review process as any
other manuscript. Editorial Board Members are welcome to submit papers to the
journal. These submissions are not given any priority over other manuscripts, and

Editorial Board Member status has no bearing on editorial consideration.
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Interests that should be considered and disclosed but are not limited to the

following:

Funding: Research grants from funding agencies (please give the research funder
and the grant number) and/or research support (including salaries, equipment,
supplies, reimbursement for attending symposia, and other expenses) by
organizations that may gain or lose financially through publication of this

manuscript.

Employment: Recent (while engaged in the research project), present or
anticipated employment by any organization that may gain or lose financially
through publication of this manuscript. This includes multiple affiliations (if

applicable).

Financial interests: Stocks or shares in companies (including holdings of spouse
and/or children) that may gain or lose financially through publication of this
manuscript; consultation fees or other forms of remuneration from organizations
that may gain or lose financially; patents or patent applications whose value may

be affected by publication of this manuscript.

It is difficult to specify a threshold at which a financial interest becomes
significant, any such figure is necessarily arbitrary, so one possible practical
guideline is the following: "Any undeclared financial interest that could embarrass

the author were it to become publicly known after the work was published."

Non-financial interests: In addition, authors are requested to disclose interests that
go beyond financial interests that could impart bias on the work submitted for
publication such as professional interests, personal relationships or personal
beliefs (amongst others). Examples include, but are not limited to: position on
editorial board, advisory board or board of directors or other type of management
relationships; writing and/or consulting for educational purposes; expert witness;

mentoring relations; and so forth.

Primary research articles require a disclosure statement. Review articles present

an expert synthesis of evidence and may be treated as an authoritative work on a
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subject. Review articles therefore require a disclosure statement.Other article
types such as editorials, book reviews, comments (amongst others) may,
dependent on their content, require a disclosure statement. If you are unclear
whether your article type requires a disclosure statement, please contact the

Editor-in-Chief.

Please note that, in addition to the above requirements, funding information (given
that funding is a potential competing interest (as mentioned above)) needs to be
disclosed upon submission of the manuscript in the peer review system. This
information will automatically be added to the Record of CrossMark, however it
is not added to the manuscript itself. Under ‘summary of requirements’ (see

below) funding information should be included in the ‘Declarations’ section.

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’
section before the reference list under a heading of ‘Funding’ and/or ‘Competing
interests’. Other declarations include Ethics approval, Consent, Data, Material

and/or Code availability and Authors’ contribution statements.

Please see the various examples of wording below and revise/customize the

sample statements according to your own needs.

When all authors have the same (or no) conflicts and/or funding it is sufficient to

use one blanket statement.

Examples of statements to be used when funding has been received:

Partial financial support was received from [...]

The research leading to these results received funding from [...] under Grant
Agreement NoJ...].

This study was funded by [...]

This work was supported by [...] (Grant numbers [...] and [...]

Examples of statements to be used when there is no funding:
The authors did not receive support from any organization for the submitted work.
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No funding was received to assist with the preparation of this manuscript.
No funding was received for conducting this study.
No funds, grants, or other support was received.

Examples of statements to be used when there are interests to declare:

Financial interests: Author A has received research support from Company A.
Author B has received a speaker honorarium from Company Wand owns stock in

Company X. Author C is consultant to company Y.

Non-financial interests: Author C is an unpaid member of committee Z.
Financial interests: The authors declare they have no financial interests.

Non-financial interests: Author A is on the board of directors of Y and receives

no compensation as member of the board of directors.

Financial interests: Author A received a speaking fee from Y for Z. Author B

receives a salary from association X. X where s/he is the Executive Director.

Non-financial interests: none.
Financial interests: Author A and B declare they have no financial interests.

Author C has received speaker and consultant honoraria from Company M and
Company N. Dr. C has received speaker honorarium and research funding from
Company M and Company O. Author D has received travel support from
Company O.

Non-financial interests: Author D has served on advisory boards for Company M,
Company N and Company O.

Examples of statements to be used when authors have nothing to declare:

The authors have no relevant financial or non-financial interests to disclose.

The authors have no competing interests to declare that are relevant to the content
of this article.

All authors certify that they have no affiliations with or involvement in any
organization or entity with any financial interest or non-financial interest in the
subject matter or materials discussed in this manuscript.

The authors have no financial or proprietary interests in any material discussed
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in this article.

Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the right

to reject submissions that do not meet the guidelines described in this section.

o Research involving human participants, their data or biological material

Ethics approval
When reporting a study that involved human participants, their data or biological

material, authors should include a statement that confirms that the study was approved
(or granted exemption) by the appropriate institutional and/or national research ethics
committee (including the name of the ethics committee) and certify that the study was
performed in accordance with the ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments or comparable ethical standards. If
doubt exists whether the research was conducted in accordance with the 1964
Helsinki Declaration or comparable standards, the authors must explain the reasons
for their approach, and demonstrate that an independent ethics committee or
institutional review board explicitly approved the doubtful aspects of the study. If a
study was granted exemption from requiring ethics approval, this should also be

detailed in the manuscript (including the reasons for the exemption).

Retrospective ethics approval

If a study has not been granted ethics committee approval prior to commencing,
retrospective ethics approval usually cannot be obtained and it may not be possible to
consider the manuscript for peer review. The decision on whether to proceed to peer
review in such cases is at the Editor's discretion.

Ethics approval for retrospective studies
Although retrospective studies are conducted on already available data or biological

material (for which formal consent may not be needed or is difficult to obtain) ethics
approval may be required dependent on the law and the national ethical guidelines of
a country. Authors should check with their institution to make sure they are complying

with the specific requirements of their country.

Ethics approval for case studies
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Case reports require ethics approval. Most institutions will have specific policies on
this subject. Authors should check with their institution to make sure they are
complying with the specific requirements of their institution and seek ethics approval
where needed. Authors should be aware to secure informed consent from the
individual (or parent or guardian if the participant is a minor or incapable) See also

section on Informed Consent.

Cell lines
If human cells are used, authors must declare in the manuscript: what cell lines were

used by describing the source of the cell line, including when and from where it was
obtained, whether the cell line has recently been authenticated and by what method.
If cells were bought from a life science company the following need to be given in
the manuscript: name of company (that provided the cells), cell type, number of cell

line, and batch of cells.

It is recommended that authors check the NCBI database for misidentification and

contamination of human cell lines. This step will alert authors to possible problems

with the cell line and may save considerable time and effort.

Further information is available from the International Cell Line Authentication

Committee (ICLAC).

Authors should include a statement that confirms that an institutional or independent
ethics committee (including the name of the ethics committee) approved the study
and that informed consent was obtained from the donor or next of kin.

Research Resource Identifiers (RRID)

Research Resource Identifiers (RRID) are persistent unique identifiers (effectively
similar to a DOI) for research resources. This journal encourages authors to adopt RRIDs
when reporting key biological resources (antibodies, cell lines, model organisms and tools)
in their manuscripts.

Examples:

Organism: Filip™!2KOMPWesi RRID:MMRRC_055641-UCD
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Cell Line: RST307 cell line RRID:CVCL_C321

Antibody: Luciferase antibody DSHB Cat# LUC-3, RRID:AB 2722109

Plasmid: mRuby3 plasmid RRID:Addgene 104005

Software: ImageJ Version 1.2.4 RRID:SCR_003070

RRIDs are provided by the Resource Identification Portal. Many commonly used

research resources already have designated RRIDs. The portal also provides authors

links so that they can quickly register a new resource and obtain an RRID.

Clinical Trial Registration

The World Health Organization (WHO) definition of a clinical trial is "any research
study that prospectively assigns human participants or groups of humans to one or
more health-related interventions to evaluate the effects on health outcomes". The
WHO defines health interventions as “A health intervention is an act performed for,
with or on behalf of a person or population whose purpose is to assess, improve,
maintain, promote or modify health, functioning or health conditions” and a health-
related outcome is generally defined as a change in the health of a person or

population as a result of an intervention.

To ensure the integrity of the reporting of patient-centered trials, authors must register
prospective clinical trials (phase II to IV trials) in suitable publicly available

repositories. For example www.clinicaltrials.gov or any of the primary registries that

participate in the WHO International Clinical Trials Registry Platform.

The trial registration number (TRN) and date of registration should be included as the

last line of the manuscript abstract.

For clinical trials that have not been registered prospectively, authors are encouraged
to register retrospectively to ensure the complete publication of all results. The trial
registration number (TRN), date of registration and the words 'retrospectively

registered’ should be included as the last line of the manuscript abstract.
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Standards of reporting
Springer Nature advocates complete and transparent reporting of biomedical and

biological research and research with biological applications. Authors are
recommended to adhere to the minimum reporting guidelines hosted by the

EQUATOR Network when preparing their manuscript.

Exact requirements may vary depending on the journal; please refer to the journal’s

Instructions for Authors.

Checklists are available for a number of study designs, including:

Randomised trials (CONSORT) and Study protocols (SPIRIT)

Observational studies (STROBE)

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)

Diagnostic/prognostic studies (STARD) and (TRIPOD)

Case reports (CARE)

Clinical practice guidelines (AGREE) and (RIGHT)
Qualitative research (SRQR) and (COREQ)

Animal pre-clinical studies (ARRIVE)

Quality improvement studies (SQUIRE)

Economic evaluations (CHEERS)

Summary of requirements
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The above should be summarized in a statement and placed in a ‘Declarations’ section

before the reference list under a heading of ‘Ethics approval’.

e Examples of statements to be used when ethics approval has been obtained:

*  All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The study was approved by the Bioethics
Committee of the Medical University of A (No. ).

*  This study was performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee of University B
(Date.../No. ).

* Approval was obtained from the ethics committee of University C. The

procedures used in this study adhere to the tenets of the Declaration of Helsinki.

* The questionnaire and methodology for this study was approved by the
Human Research Ethics committee of the University of D (Ethics approval

number: ).

Examples of statements to be used for a retrospective study:
»  Ethical approval was waived by the local Ethics Committee of University A

in view of the retrospective nature of the study and all the procedures being
performed were part of the routine care.

»  This research study was conducted retrospectively from data obtained for
clinical purposes. We consulted extensively with the IRB of XYZ who determined
that our study did not need ethical approval. An IRB official waiver of ethical
approval was granted from the IRB of XYZ.

*  This retrospective chart review study involving human participants was in
accordance with the ethical standards of the institutional and national research

committee and with the 1964 Helsinki Declaration and its later amendments or
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comparable ethical standards. The Human Investigation Committee (IRB) of

University B approved this study.

Examples of statements to be used when no ethical approval is

required/exemption granted:

* This is an observational study. The XYZ Research Ethics Committee has

confirmed that no ethical approval is required.

*  The data reproduced from Article X utilized human tissue that was procured
via our Biobank AB, which provides de-identified samples. This study was
reviewed and deemed exempt by our XYZ Institutional Review Board. The
BioBank protocols are in accordance with the ethical standards of our institution
and with the 1964 Helsinki declaration and its later amendments or comparable

ethical standards.

e Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the right

to reject submissions that do not meet the guidelines described in this section.

o Informed consent

All individuals have individual rights that are not to be infringed. Individual participants
in studies have, for example, the right to decide what happens to the (identifiable)
personal data gathered, to what they have said during a study or an interview, as well as
to any photograph that was taken. This is especially true concerning images of vulnerable
people (e.g. minors, patients, refugees, etc) or the use of images in sensitive contexts. In

many instances authors will need to secure written consent before including images.

Identifying details (names, dates of birth, identity numbers, biometrical characteristics
(such as facial features, fingerprint, writing style, voice pattern, DNA or other
distinguishing characteristic) and other information) of the participants that were studied
should not be published in written descriptions, photographs, and genetic profiles unless
the information is essential for scholarly purposes and the participant (or parent/guardian

if the participant is a minor or incapable or legal representative) gave written informed
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consent for publication. Complete anonymity is difficult to achieve in some cases.
Detailed descriptions of individual participants, whether of their whole bodies or of body
sections, may lead to disclosure of their identity. Under certain circumstances consent is
not required as long as information is anonymized and the submission does not include

images that may identify the person.

Informed consent for publication should be obtained if there is any doubt. For example,
masking the eye region in photographs of participants is inadequate protection of
anonymity. If identifying characteristics are altered to protect anonymity, such as in

genetic profiles, authors should provide assurance that alterations do not distort meaning.

Exceptions where it is not necessary to obtain consent:

* Images such as x rays, laparoscopic images, ultrasound images, brain scans,
pathology slides unless there is a concern about identifying information in which case,
authors should ensure that consent is obtained.

* Reuse of images: If images are being reused from prior publications, the Publisher
will assume that the prior publication obtained the relevant information regarding
consent.

Authors should provide the appropriate attribution for republished images.

Consent and already available data and/or biologic material

Regardless of whether material is collected from living or dead patients, they (family or
guardian if the deceased has not made a pre-mortem decision) must have given prior
written consent. The aspect of confidentiality as well as any wishes from the deceased

should be respected.

Data protection, confidentiality and privacy

When biological material is donated for or data is generated as part of a research project
authors should ensure, as part of the informed consent procedure, that the participants are
made aware what kind of (personal) data will be processed, how it will be used and for
what purpose. In case of data acquired via a biobank/biorepository, it is possible they

apply a broad consent which allows research participants to consent to a broad range of
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uses of their data and samples which is regarded by research ethics committees as specific
enough to be considered “informed”. However, authors should always check the specific
biobank/biorepository policies or any other type of data provider policies (in case of non-

bio research) to be sure that this is the case.

Consent to Participate
For all research involving human subjects, freely-given, informed consent to participate

in the study must be obtained from participants (or their parent or legal guardian in the
case of children under 16) and a statement to this effect should appear in the manuscript.
In the case of articles describing human transplantation studies, authors must include a
statement declaring that no organs/tissues were obtained from prisoners and must also
name the institution(s)/clinic(s)/department(s) via which organs/tissues were obtained.
For manuscripts reporting studies involving vulnerable groups where there is the potential
for coercion or where consent may not have been fully informed, extra care will be taken
by the editor and may be referred to the Springer Nature Research Integrity Group.

Consent to Publish
Individuals may consent to participate in a study, but object to having their data published

in a journal article. Authors should make sure to also seek consent from individuals to
publish their data prior to submitting their paper to a journal. This is in particular

applicable to case studies. A consent to publish form can be found

here. (Download docx, 36 kB)

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’ section
before the reference list under a heading of ‘Consent to participate’ and/or ‘Consent to
publish’. Other declarations include Funding, Competing interests, Ethics approval,

Consent, Data and/or Code availability and Authors’ contribution statements.

Please see the various examples of wording below and revise/customize the sample

statements according to your own needs.

Sample statements for "Consent to participate":
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Informed consent was obtained from all individual participants included in the study.

Informed consent was obtained from legal guardians.

Written informed consent was obtained from the parents.

Verbal informed consent was obtained prior to the interview.

Sample statements for “Consent to publish”:

The authors affirm that human research participants provided informed consent for

publication of the images in Figure(s) 1a, 1b and 1c.

The participant has consented to the submission of the case report to the journal.
Patients signed informed consent regarding publishing their data and photographs.

Sample statements if identifying information about participants is available in the article:

Additional informed consent was obtained from all individual participants for whom
identifying information is included in this article.

Authors are responsible for correctness of the statements provided in the manuscript. See

also Authorship Principles. The Editor-in-Chief reserves the right to reject submissions

that do not meet the guidelines described in this section.

Images will be removed from publication if authors have not obtained informed consent
or the paper may be removed and replaced with a notice explaining the reason for

removal.

o English Language Editing

For editors and reviewers to accurately assess the work presented in your manuscript you
need to ensure the English language is of sufficient quality to be understood. If you need

help with writing in English you should consider:

e Getting a fast, free online grammar check.
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e Asking a colleague who is proficient in English to review your manuscript for
clarity.

e Visiting the English language tutorial which covers the common mistakes when
writing in English.

e Using a professional language editing service where editors will improve the
English to ensure that your meaning is clear and identify problems that require
your review. Two such services are provided by our affiliates Nature Research
Editing Service and American Journal Experts. Springer authors are entitled to a
10% discount on their first submission to either of these services, simply follow

the links below.

Free online grammar check
English language tutorial

Nature Research Editing Service

American Journal Experts

Please note that the use of a language editing service is not a requirement for publication
in this journal and does not imply or guarantee that the article will be selected for peer

review or accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and

formal style before publication.

NETFHEMHE L RERIFEERGRHRMARITE CEERREHRE
HERERUSAERE, MREFERXNSEAEMEE, ERILUEE

S

o FREVBRE. SIWHFEL EENE,

o IF—LEIENFIEMREHZEMNBEREREEMW.

o BE—LERAXIEEFRENESHIRIBGE,
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o FHLWIEERmERS, mBAASKNEEHITHE, LHRRENERRIKE
M, FIRAFEEREZMIAE, FEANTRIMENH Nature Research Editing
Service M1 & YE{X{#¥ American Journal Experts Bl a2ttt 25AR 55 o

RVTEL BEMA

#ig

Nature Research Editing Service

American Journal Experts 15:¥ 5., FERIEEWERS FIEEHT L ARXEN DL
BEE, RNHMHFRERSRIEXE L D HTRITIFIEHIES,

IMREHREERER, EARZE BIUXFHESEEENXXEHERZEMN
SEURXARZREIER,

T4 S EERENBEIORIEE L CFHET 3151, ERASATNDE
BOENHHIHOC ENREE SNFT, KETORTHECHEL THH—
FOREGBAICE, ROF T I UNBYET .

"EELGFITA Y EFI v TEHTRITS,

- REFBEELTHIREIC. RBECTHEAINATVWSEENHEETHINETF
v LTHLB I,

- RETHETLIBEOL K HASMMEWVCHATIREDOF1— M) TILESET
Do

- TODERXREY—ERZFAYT 5, REENEBOBKZHAMEICLIZY,
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MERZERL., REOEZMLEIEFET, Nature Research Editing Service &
American Journal Experts 0) 2 DIZ#E1t L1Z2#EEL TLVSH—E X T, Springer D
EZFHET. WThOY—EXLHMOTHRAT HRICIE 10%0EI51 2215 LM
TEERT, UTON I ZSRITZEL,

BHOA AL XEFIVY

REOFa—FrYTIL

Nature Research Editing Service

American Journal Experts EXRIEHY—EXDFIAIL. BREED D v—FILIZEHE
BEINBEE-OOFHTIFLHEWI L, FEHEXNBEOCZEZRIATHELDOTIEL
WZ EITEBELTLESLY,
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o After acceptance

Upon acceptance, your article will be exported to Production to undergo typesetting. Once
typesetting is complete, you will receive a link asking you to confirm your affiliation,
choose the publishing model for your article as well as arrange rights and payment of any

associated publication cost.

Once you have completed this, your article will be processed and you will receive the

proofs.

Article publishing agreement
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Depending on the ownership of the journal and its policies, you will either grant the
Publisher an exclusive licence to publish the article or will be asked to transfer copyright

of the article to the Publisher.

Offprints
Offprints can be ordered by the corresponding author.

Color illustrations
Online publication of color illustrations is free of charge. For color in the print version,

authors will be expected to make a contribution towards the extra costs.

Proof reading

The purpose of the proof is to check for typesetting or conversion errors and the
completeness and accuracy of the text, tables and figures. Substantial changes in content,
e.g., new results, corrected values, title and authorship, are not allowed without the

approval of the Editor.

After online publication, further changes can only be made in the form of an Erratum,

which will be hyperlinked to the article.

Online First
The article will be published online after receipt of the corrected proofs. This is the

official first publication citable with the DOI. After release of the printed version, the

paper can also be cited by issue and page numbers.

o Open Choice

Open Choice allows you to publish open access in more than 1850 Springer Nature

journals, making your research more visible and accessible immediately on publication.

Article processing charges (APCs) vary by journal — view the full list

Benefits:

e Increased researcher engagement: Open Choice enables access by anyone with an

internet connection, immediately on publication.
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e Higher visibility and impact: In Springer hybrid journals, OA articles are accessed
4 times more often on average, and cited 1.7 more times on average*.

e Easy compliance with funder and institutional mandates: Many funders require
open access publishing, and some take compliance into account when assessing

future grant applications.

It is easy to find funding to support open access — please see our funding and support
pages for more information.

*) Within the first three years of publication. Springer Nature hybrid journal OA impact
analysis, 2018.

Open Choice

Funding and Support pages

Copyright and license term — CC BY

Open Choice articles do not require transfer of copyright as the copyright remains with
the author. In opting for open access, the author(s) agree to publish the article under the

Creative Commons Attribution License.

Find more about the license agreement

o Research Data Policy and Data Availability Statements

This journal operates a type 3 research data policy. A submission to the journal implies

that materials described in the manuscript, including all relevant raw data, will be freely
available to any researcher wishing to use them for non-commercial purposes, without

breaching participant confidentiality.

Data availability
All original research must include a data availability statement. Data availability

statements should include information on where data supporting the results reported in

the article can be found, if applicable. Statements should include, where applicable,
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hyperlinks to publicly archived datasets analysed or generated during the study. For the
purposes of the data availability statement, “data” is defined as the minimal dataset that
would be necessary to interpret, replicate and build upon the findings reported in the
article. When it is not possible to share research data publicly, for instance when
individual privacy could be compromised, data availability should still be stated in the
manuscript along with any conditions for access. Data availability statements can take
one of the following forms (or a combination of more than one if required for multiple
datasets):

1. The datasets generated during and/or analysed during the current study are available

in the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS]

2. The datasets generated during and/or analysed during the current study are available

from the corresponding author on reasonable request.

3. All data generated or analysed during this study are included in this published article
[and its supplementary information files].

4. The datasets generated during and/or analysed during the current study are not
publicly available due [REASON(S) WHY DATA ARE NOT PUBLIC] but are available

from the corresponding author on reasonable request.].

5. Data sharing not applicable to this article as no datasets were generated or analysed

during the current study.

6. The data that support the findings of this study are available from [THIRD PARTY
NAME] but restrictions apply to the availability of these data, which were used under
licence for the current study, and so are not publicly available. Data are however available

from the authors upon reasonable request and with permission of [THIRD PARTY
NAME].

More templates for data availability statements, including examples of openly available

and restricted access datasets, are available here:

Data availability statements
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Data repositories
This journal strongly encourages that all datasets on which the conclusions of the paper

rely are available to readers. We encourage authors to ensure that their datasets are either
deposited in publicly available repositories (where available and appropriate) or
presented in the main manuscript or additional supporting files whenever possible.

Please see Springer Nature’s information on recommended repositories.
List of Repositories

General repositories - for all types of research data - such as figshare and Dryad may be

used where appropriate.

Data citation
The journal also requires that authors cite any publicly available data on which the

conclusions of the paper rely. Data citations should include a persistent identifier (such
as a DOI), should be included in the reference list using the minimum information
recommended by DataCite, and follow journal style. Dataset identifiers including DOIs

should be expressed as full URLs.

Research data and peer review

Peer reviewers are encouraged to check the manuscript’s Data availability statement,
where applicable. They should consider if the authors have complied with the journal’s
policy on the availability of research data, and whether reasonable effort has been made
to make the data that support the findings of the study available for replication or reuse
by other researchers. Peer reviewers are entitled to request access to underlying data (and

code) when needed for them to perform their evaluation of a manuscript.

If the journal that you’re submitting to uses double-blind peer review and you are
providing reviewers with access to your data (for example via a repository link,
supplementary information or data on request), it is strongly suggested that the authorship

in the data is also blinded. There are data repositories that can assist with this and/or will

create a link to mask the authorship of your data.
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Authors who need help understanding our data sharing policies, help finding a suitable
data repository, or help organising and sharing research data can access our Author

Support portal for additional guidance.

For more information:

http://www.springernature.com/gp/group/data-policy/faq
e Open access publishing

To find out more about publishing your work Open Access in Plant Foods for Human
Nutrition, including information on fees, funding and licenses, visit our Open access

publishing page.
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