>
Biomedical and
Biopharmaceutical
Research

Jornaldelnvestigacédo
Biomédica e Biofarmacéutica

C

Biopharmaceutical Sciences | Ciéncias Biofarmacéuticas Biomed Biopharm Res., 2013; (10) 1: 83-90

DOI: 10.19277/bbr.10.1.54

)Application of Obidos “Ginginha” by-products in topical formulations: A preliminary study

Aplicacdo de sub-produtos da “ginginha” de Obidos em formulagées topicas: Um estudo preliminar

Elisabete Mauricio'’, Catarina Rosado', Maria Paula Duarte’ & Ana M. Diaz Lanza *
' Universidade Lus6fona (CBIOS — Unidade de Dermatologia Experimental), Campo Grande, 376,
1749-024, Lisboa, Portugal.
’Elisa Camara, Lda, dermocosmética, Talaide, 2785-601, S.Domingos de Rana
* DCTB/UBIA, Universidade Nova de Lisboa/Faculdade de Ciéncias e Tecnologia, 2829-516 Caparica, Portugal.
* Laboratorio de Farmacognosia, Area de Farmacologia, Departamento de Ciencias Biomédicas ,
Universidad de Alcala (Madrid)(Espafia).
Email: elisabetem@elisacamara.pt

Abstract

Inrecent years many studies on cherries have revealed that they are rich sources of bioactive compounds, mainly due
to their polyphenolic phytochemicals. In this work, by-products of the sour cherry (Prunus cerasus L.) used in the
Obidos liquor from Portugal, were evaluated by determination of their total phenolic and anthocyanins contents. The
mix samples (leaves and stems) and pomace (skins with and without kernels) were extracted by maceration using
two different extraction methods with different solvents: ethanol and methanol. Overall, significant differences were
observed between all the extracts in relation to the solvent used and anthocyanin and phenol contents. Stem and leaf
extracts showed a polyphenol concentration higher than those from pomace. For all samples the total phenolic and
anthocyanin contents were higher in methanol extracts than in ethanol extracts showing that methanol was the best
solvent. For the pomace extracts the samples without kernels (skin samples) gave the highest values for both
parameters. The tested cherry stems and pomace could be regarded as a promising agro-industrial by-product, being
a low-cost polyphenols source, with potential to be added in functional cosmetics formulations. Further studies will
be conducted to address their potential use as an antioxidant ingredient.
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Resumo

Nos ultimos anos estudos efectuados com frutos vermelhos tém revelado a sua riqueza em compostos bioactivos, sobretudo
devido a presenga de compostos polifenolicos. Neste trabalho foram avaliados os sub-produtos da ginja (Prunus cerasus L.)
resultantes da industria do licor de Obidos, através da determinacio do seu contetido em compostos fenodlicos totais e, em
particular, em antocianinas. As amostras de folhagens (pedinculos e folhas) e de bagaco (pelicula e pelicula+caroco) foram
extraidas por maceragdo através de 2 métodos de extracco diferentes, utilizando o etanol e o metanol como solventes. Na
generalidade observaram-se diferencas significativas entre os teores em fendis totais e antocianinas, quer dos extractos obtidos a
partir de diferentes fracgdes (folhagem ou bagaco), quer dos extractos obtidos a partir da mesma fraccdo mas utilizando
diferentes solventes. Os extractos das folhagens apresentaram valores de fendis totais mais elevados que os extractos de bagago.
O metanol foi o solvente mais eficaz na extrac¢ao dos fendis totais e das antocianinas para todas as amostras em estudo. Para as
amostras de bagaco as amostras sem carogo (amostras de pelicula) foram as que apresentaram valores mais elevados de fenois
totais e de antocianinas. Os resultados obtidos apontam no sentido dos sub-produtos agro-industriais analisados poderem
constituir uma promissora fonte de compostos polifenolicos de custo reduzido, com potencial para aplicagdo em formulagdes
dermocosméticas. Estudos futuros serdo efectuados para avaliar o potencial destes residuos como ingrediente antioxidante.
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Introduction

Plants, including fruits and vegetables, synthesize a
wide range of secondary chemical compounds, that
have protective functions important for plant survival
%l 'Many of these are phenolic compounds and have
been shown to have strong antioxidant, anti-
inflammatory, anti-viral, and anticarcinogenic
activities ™.

Oxidative and inflammatory processes are related to
aging, and to the onset of various disorders like cancer,
diabetes, cardiovascular diseases, autoimmune diseases
and neurodegenerative disorders. In this context
antioxidant compounds may play an important role in
preventing these diseases. In fact, in recent years,
concern about the potential of polyphenolic
antioxidants to combat the effects of oxidative stress
and inflammation in aging processes and in
neurodegenerative diseases has grown dramatically .
Free radicals play an important role in tissue aging,
including that of the skin, and are also responsible for
genotoxic effects on the cells. Thus, the use of
antioxidants in skin cosmetics and topical products
aims to combat these adverse effects, blocking the
chemical reactivity of radicalar species in target
tissues, thereby retarding its effects .

Many red berries contain macro and micronutrients
such as vitamins, minerals and fiber, being among the
most significant food sources of phenolic compounds.
Many of these berries proved to have antioxidant, anti-
inflammatory, anti-viral, and anticarcinogenic
activities, which seems to be related to their phenolic
content. There are several published studies
concerning the use of extracts produced from food
industry by-products as antioxidant ingredients in skin
cosmetics. The case of sub-products of the wine
industry is well known, with the concept of
vinotherapy widely applied to cosmetic formulations ™
"“""Sour cherry (Prunus cerasus L., Rosaceae) has
high phenolic content, especially a high anthocyanin
content. Recent studies have shown that these
compounds have strong antioxidant activity and
therefore, the interest in these fruits has intensified
because of their possible health benefits ”

The profile of bioactive compounds of Obidos
“Ginjinha” by-products is not described in the
literature. However, the economic importance of this
fruit in the region where it is produced justifies the
increase in interest from the producers in exploring
new applications of these by-products. A preliminary
chemical characterization of Obidos “Ginjinha” by-
products will allow for the evaluation of its potential
for use as a bioactive ingredient in topical products and
dermocosmetics.
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Introducao

As plantas, incluindo frutos e vegetais, sintetizam uma vasta
gama de compostos quimicos secundarios, que detém fungoes
de protecgiio importantes para a sua sobrevivéncia . Muitos
destes compostos sdo de natureza fendlica e t€ém demonstrado
possuir elevada capacidade antioxidante, anti-inflamatoria,
antimutagénica, anticarcinogénica e antiviral **”,

Os processos oxidativos e inflamatdrios estdo relacionados
com o envelhecimento € com o surgimento de diversas
patologias, como, por exemplo, cancro, diabetes, doengas
cardiovasculares, doencas autoimunes ou doengas
neurodegenerativas. Desta forma, os compostos
antioxidantes podem desempenhar um papel
importantissimo na prevengao destas doengas. De facto, nos
ultimos anos, o interesse sobre os efeitos dos antioxidantes
polifendlicos no combate ao efeito do stress oxidativo e
inflamagdo nos processos de envelhecimento e em doengas
neurodegenerativas tem vindo a crescer de forma notavel .
Por outro lado, uma boa parte dos efeitos de
envelhecimento dos tecidos, nomeadamente da pele, é
devida a formagdo de radicais livres, podendo estes ser
igualmente responsaveis por efeitos de genotoxicidade
observados nas células. Desta forma, o uso terapéutico
de antioxidantes em produtos tdpicos e
dermocosméticos pode ajudar a combater este efeito
nocivo, bloqueando a reactividade e retardando os
efeitos das espécies radicalares nos tecidos alvos .

Os frutos vermelhos contém macro ¢ micronutrientes, tais
como vitaminas, minerais € fibra, estando entre as fontes
alimentares mais ricas em compostos fendlicos. Muitos
destes frutos tém vindo a demonstrar bioactividade, como,
por exemplo, propriedades antioxidantes ou anti-
inflamatorias, que parecem estar relacionadas com o
elevado nivel ¢ com a diversidade de compostos do tipo
polifendlico que apresentam. Na literatura podem encontrar-
se alguns estudos sobre a utilizacdo de extractos com origem
em sub-produtos da industria alimentar como ingredientes
antioxidantes em produtos dermocosméticos. Destaca-se o
caso dos sub-produtos da industria vinicola, com o conceito
da vinoterapia largamente aplicado as formulagdes
cosméticas """,

A ginja (Prunus cerasus L., Rosaceae), possui um elevado
teor em compostos fenolicos, especialmente antocianinas,
que tém revelado em estudos recentes a sua actividade
antioxidante, tendo, por isso, sido intensificado o interesse
nestes frutos devido aos possiveis beneficios que podem ter
para a saide humana "

O perfil de compostos bioactivos dos sub-produtos da
“Ginjinha” de Obidos ndo se encontra descrito na
literatura. Contudo, a importancia econémica deste fruto
naregido da sua produgdo, vem justificando um interesse
maior, por parte dos produtores em explorar novas
aplicagdes destes sub-produtos. A caracterizagdo
quimica preliminar dos sub-produtos permitira avaliar o
seu potencial para utilizagdo como ingrediente bioactivo
em produtos topicos e de dermocosmética.



Materials and Methods

Samples for analysis

The “ginginha” liquor by-products were provided by
Frutobidos enterprise, from Obidos in Portugal. The
cherries used in the manufacture of liquor are an
autochthonous culture from the region of Sobral in
Obidos. Samples for analysis are related to the crop of
2009 and are constituted by by-products: leaves and
stems in mix form, and pomace with and without
kernel. The last samples resulted from cherry industrial
pressing. After collection, samples were transported in
cold conditions to the Experimental Dermatology
laboratory at the Lusoéfona University. Pomace
samples were immediately stored at -20°C and the
stems and leaves were dried at 25 °C for one month in a
dark and cool room.

Extraction

Extractions were performed under reduced-light
conditions. Samples were ground in a coffee mill for 3
minutes in order to reduce the particle size and increase
the surface area. In this study three kinds of samples
were used for extract preparation: Mix (leaves and
stems), complete pomace (skin with kernel) and skins
after manual removal of the kernels. The extracts were
prepared with two solvents methanol and ethanol
acidified with 0.1% HCI following two different
methodologies (adapted from 13):

Method n°1 — By-products were macerated in acidified
(0.1% HCI) solvent (methanol or ethanol) in a 1:10
(w/v) plant/solvent proportion for 2 hours under
constant agitation at 700 rpm at low temperature and
protected from light. Samples were filtered on filter
paper (P5 quantitatve; Fisher Scientific,
Pittsburgh,Pa.) and the first fraction of filtrate was
collected. The residue obtained was mixed with a
second identical volume of acidified solvent, stirred an
additional 20 minutes, and filtered. Filtrates were
combined and the solvent was evaporated in a rotary
evaporator (Buchi RE11) at 40°C until complete
evaporation. The extracts were then diluted in
propylene glycol and water in the ratio of 1:1:4 (w/v).

Method n°2 - By-products were macerated in acidified
methanol (0.1% HCI) in a 1:10 (w/v) plant/solvent
proportion for 2 hours under constant agitation at 700
rpm at low temperature and protected from light.
Samples were filtered on filter paper (PS5
quantitatve;Fisher Scientific, Pittsburgh,Pa.) and the
first fraction of filtrate was collected. The residue
obtained was mixed with a second identical volume of
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Material e Métodos

Recolha das amostras

Os sub-produtos foram cedidos pela empresa
Frutobidos, cediada em Obidos, Portugal. A ginja
utilizada no fabrico do licor € proveniente das ginjeiras
da regidio do Sobral em Obidos. As amostras para
analise sdo referentes a colheita de 2009 e sdo
constituidas pelos sub-produtos: folhas ¢ pedunculos
constituindo a amostra mista e pelo bagago com e sem
caroco. As ultimas amostras sdo resultantes da
operagdo de prensagem do fruto. Apods recolha, as
amostras foram transportadas em arca térmica até ao
laboratdrio da Unidade de Dermatologia Experimental
da Universidade Luséfona. As amostras foram
armazenados e imediatamente congeladas a -20°C. As
folhagens e pedunculos foram secos a 25°C durante 1
més em sala escura e fresca.

Preparacao dos extractos

Os extractos foram preparados sob condigdes de
luminosidade reduzida. As amostras foram trituradas
em moinho de café durante 3 minutos de modo a
reduzir o tamanho das particulas e incrementar a sua
area superficial Neste estudo foram consideradas trés
extractos: Misto (folhas e pedanculos), bagaco
completo (peliculas e carogos) e peliculas apds
remoc¢ao manual do carogo do bagaco. A extraccdo
(adaptado de 13) foi efectuada com metanol ou etanol
acidificados com 0,1% HCI seguindo duas
metodologias diferentes:

Meétodo n°1 - Maceraram-se as amostras no solvente
acidificado (etanol ou metanol) com 0,1% HCI numa
razdo de 1:10 durante duas horas sob agitacdo
constante de 700 rpm em temperatura baixa e
protegidos da luz. Filtraram-se as amostras em papel de
filtro (P5 quantitativo; Fisher Scientific, Pittsburgh,
Pa.) e foi colhida a primeira fraccdo de filtrado. Ao
residuo obtido adicionou-se um volume igual de
solvente acidificado, agitou-se mais 20 minutos,
filtrou-se novamente e foi colhida a 2* frac¢do de
filtrado. As duas fracgdes foram misturadas ¢ o filtrado
obtido foi a evaporar em evaporador rotativo (Buchi
REI11) a 40°C até evaporagao completa. O extractos
obtidos foram diluidos em propilenoglicol e 4gua na
razdode 1:1:4 (p/v).

Método n°2 - Maceraram-se as amostras em metanol
acidificado com 0,1% HCl numa razio de 1:10 durante
20 minutos sob agitacdo constante de 700 rpm a baixa
temperatura e protegidos da luz. Filtraram-se as
amostras em papel de filtro (P5 quantitativo; Fisher
Scientific, Pittsburgh, Pa) e foi colhida a primeira
fraccdo de filtrado. Ao residuo obtido adicionou-se um
volume igual de solvente acidificado, agitou-se mais
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acidified solvent, stirred an additional 20 minutes, and
filtered. This procedure was repeated two more times.
The four filtrate fractions were mixed and the solvent
was evaporated in a rotary evaporator (Buchi RE11) at
40 °C until complete evaporation. The extracts were
then diluted in propylene glycol and water in the ratio
of 1:1:4 (w/v).

Extracts were stored at -20 °C for further analysis. All
the analytical procedures were performed in triplicate.

Total phenolic content

Total phenolic content was determined with Folin-
Ciocalteu reagent using gallic acid as a standard "* ',
Briefly, 100 pL of each extract (or its dilutions) were
mixed with 500 pL of Folin-Ciocalteu reagent (Sigma)
and 1.5 mL of sodium carbonate 20% (w/v). The
absorbance at 765 nm was measured after two hours of
incubation in the dark at 25°C. Total phenolics were
calculated with respect to gallic acid standard curve
(concentration range: 50-500 mg/L). Results were
expressed in gallic acid equivalents (GAE) mg/100 g of
plant material.

Total anthocyanin content

Total anthocyanins content was estimated by the pH
differential method "*. Absorbance was measured at
510 nm and at 700 nm in buffers at pH 1.0 (potassium
chloride, 0.025 M) and pH 4.5 (sodium acetate 0.4 M).
Results were expressed in mg of cyanidin 3-glucoside
equivalents (eq C-3-G)/100 g of fruit material, using a
molar extinction coefficient of 29 600 Lmol 'cm™ ",

Statistical analysis

The statistical analysis was performed using ANOVA
and t-Test, using a significance level of 0.05 (Excel
2010 Microsoft, Redmond EUA).

Results and Discussion

Total phenolic content for samples extracted with
ethanol and methanol according to the method n°l1
varied from 15.26 to 1400.0 mg GAE/100 g of plant
(fig. 1). Significant differences (p <0.05) were
observed between the phenol content of the several
samples in relation to its composition (skin,
skintkernel and mix), or in relation to the solvent used
(methanol or ethanol). Mix extracts (stems and leaves)
showed the highest polyphenol content, followed by
the skin extracts and finally, the extracts obtained from
skins with kernel, which showed the lowest values
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20 minutos, filtrou-se novamente e foi colhida a
segunda frac¢do de filtrado. Este procedimento foi
repetido mais duas vezes cada uma durante 20 minutos.
As quatro fracgdes de filtrado obtidas foram
misturadas e evaporadas em evaporador rotativo
(Buchi RE11) até evaporagdo completa. Os extractos
obtidos foram diluidos em propilenoglicol e agua na
razdode 1:1:4 (p/v).

Os extractos foram conservados a -20°C para as
determinagdes analiticas. Todas as determinagdes
analiticas foram efectuadas em triplicado.

.Quantificacao dos fenois totais

O contetido em fenois totais foi determinado pelo método
de Folin-Ciocalteu "*'* misturando 100 uL de cada um dos
extractos (ou de suas diluigdes), com 500 pL de reagente
de Folin-Ciocalteu (Sigma), 1,5 mL de carbonato de s6dio
a 20% (p/v) e agua até 10 mL. Apo6s incubac@o de duas
horas no escuro a 25°C para desenvolvimento de cor,
foram efectuadas as leituras espectrofotométricas a 765
nm. O conteudo em fendis foi calculado através da
constru¢do de uma curva de calibragdo de acido galico
(concentracdo entre: 0,5 e 5 mg/L). Os resultados foram
expressos em mg de equivalentes de acido galico (EAG)
por 100 g de amostra fresca, para os extractos de bagaco
completo e peliculas, e por 100 g de amostra seca, para os
extractos mistos (folhas e pedunculos).

Quantificacao das antocianinas totais

O total de antocianinas foi determinado através do método do
pH diferencial "”. Assim, os extractos foram diluidos numa
solugdo de cloreto de potassio 0,025M, a pH 1,0 e em tampao
de acetato de sodio 0,4 M a pH 4,5, tendo a absorvancia sido
lida a 520 nm e a 700 nm. Os resultados foram calculados
usando o coeficiente de extincdo molar de 29 600 Lmol'cm”
e expressos em mg equivalentes de cianidina-3-glucosido (eq
C-3-G) por 100 g de amostra fresca, para os extractos de
bagaco completo e peliculas, e por 100 g de amostra seca,
para os extractos mistos (folhas e pedunculos).

Analise Estatistica

A analise estatistica foi efectuada através da analise de
variancia (ANOVA), e do teste t, adoptando-se um
nivel de significancia de 0,05 (Excel 2010, Microsoft,
Redmond EUA).

Resultados e Discussao

Os valores de fenois totais das diferentes amostras
extraidas com etanol e com metanol de acordo com o
método n°1 variaram entre e os 15,3 e os 1400,0 mg
GAE/100 g (fig.1). Através da andlise estatistica, foi
possivel verificar que existiram diferencas
significativas (p<0,05) entre o teor de fenois das
diversas amostras quer em relacdo a sua composicao
(pelicula, pelicula+caroco e mistos), quer em relagdo
ao solvente. Para cada um dos solventes utilizados os
extractos mistos foram os que mostraram os valores de



(fig.1). For all samples analyzed, total phenols values
were always higher when the extraction was performed
with methanol than with ethanol. Thus it can be
concluded that methanol was the most effective
solvent.
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fenobis totais mais elevados, seguindo-se os extractos
obtidos com as peliculas e, finalmente, os extractos
obtidos com as peliculas com carogo, que registaram os
valores mais baixos (fig.1). Para todas as amostras em
estudo os valores de fendis totais foram sempre mais
elevados quando a extraccdo se processou com O
metanol do que com o etanol. Desta forma ¢ possivel
concluir que o metanol foi o solvente mais eficaz.
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Pelicula (E) Pelicda (M)  Pelicula+carogo(E) Peliculat carogo(M) Mistos (E) Mistos (M)
Pomance (E) Pomance(M) Pomace with Pomace with Mix (E) Mix (M)
kemel (E) keme (M)

Figure 1 - Phenolic contents of ethanol (E) and methanol (M) extracts, prepared according to method n°1.
Values are presented as means + standard error. Bars with the same letter are not significantly (p > 0.05)

different.

Figura 1—Teor em fendis totais das amostras extraidas com etanol (E) ou com metanol (M) de acordo com o
método n°1. Os valores sdo apresentados como média + desvio padrao. Barras com letras diferentes nao sdo
significativamente diferentes, de acordo com o teste t (p>0,05).

The comparison between the results obtained with
methanol extracts prepared according to methods 1 and
2 showed no significant differences (p> 0.05) for
samples of pomace (skin and skin+kernel). However,
there were significant differences (p <0.05) in phenol
contents of methanolic mix extract prepared according
to method 1 or 2, the values obtained with method n°1
being higher than those obtained with method n° 2 (fig.
2). Thus, a shorter extraction time with more additions
of fresh solvent does not seem to provide any
advantage compared to a longer extraction procedure
with less solvent renewal. On the contrary, extraction
for less time with more additions of fresh solvent seems
to contribute to a greater loss of the phenolic
compounds present in leaves and stems.

A comparagdo dos resultados obtidos com os extractos
metandlicos preparados de acordo com os métodosn® 1 e 2
mostrou a inexisténcia de diferengas significativas
(p>0,05) para as amostras de bagago (pelicula e pelicula
com carogo). Todavia, observaram-se diferencas
significativas (p<0,05) em relagdo as amostras mistas,
tendo-se verificado valores de fenois mais elevados para a
extrac¢do realizada de acordo com o método n°1 (fig.2).
Desta forma, extrair durante menos tempo com mais
adicao de solvente fresco ndo parece constituir uma mais
valia em relacdo a um procedimento de extraccdo mais
longo e com menos renovagao de solvente, parecendo até
contribuir para uma maior perda dos compostos fenolicos
presentes nas folhas e pedinculos.
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Figure 2 - Phenolic contents of methanol extracts prepared according to method n°l (M1) or
method n°2 (M2). Values are presented as means =+ standard error. Bars with the different letter

are significantly different (p<0.05).

Figura 2 — Teor em fenois totais das amostras extraidas com metanol de acordo com o método
n°l (M1) ou com o método n°2 (M2). Os valores sdo apresentados como média + desvio padrao.
Barras com letras diferentes sdo significativamente diferentes, de acordo com o teste t (p<<0,05).

The determination of anthocyanin contents revealed the
existence of this type of phenols in the skin samples
(highest values) and skin with kernel samples, but not in
mix extracts. Thus, it is possible to conclude that the
anthocyanins are located preferentially in the skin of the
fruits and not in the leaves or stems, as evidenced by the
different colors presented by each of these plant
fractions.

The anthocyanin contents were significantly higher (p
<0.05) in samples of skin than in samples of skin+kernel,
being always significantly higher in extracts prepared with
methanol than in extracts prepared with ethanol (fig. 3).

O doseamento de antocianinas revelou a existéncia deste tipo
de fenois nas amostras de pelicula (valores mais elevados) e
pelicula com carogo, ndo tendo sido detectados nos extractos
mistos. Desta forma, € possivel concluir que as antocianinas se
localizam preferencialmente na pelicula dos frutos € ndo nas
folhas ou nos pedunculos facto evidenciado pelas diferentes
cores apresentadas por cada uma destas partes da planta.

Os valores de antocianinas foram significativamente superiores
(p<0,05) nas amostras de pelicula do que nas amostras de
pelicula com carogo, tendo, igualmente, sido sempre
significativamente superiores nos extractos preparados com
metanol do que nos preparados com etanol (fig. 3).
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Pelicula (E) Pelicula (M) Peliculatcarogo (E) Peliculatcarogo(M)
Pomance (E) Pomance (M) Pomace with kemel(E) Pomace with kemel (M)

Figure 3 - Anthocyanin contents of ethanol (E) and methanol (M) extracts, prepared according to method
n°l. Values are presented as means = standard error. Bars with the different letter are significantly different

(p<0.05).

Figura 3 — Contetido em antocianinas totais extraidas das amostras de bagacgo de ginja com etanol (E)
ou com metanol (M) pelo método n°l. Os valores sao apresentados como média + desvio padrao.
Barras com letras diferentes sdo significativamente diferentes, de acordo com o teste t (p<0,05).
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Comparing the two extraction methods, no significant
differences were observed concerning the anthocyanin
contents in the complete samples (skin with kernel).
However, significant differences (p <0.05) were
observed between the anthocyanin content of the skin
without kernel samples, for the anthocyanin content of
samples prepared according to method 1 were higher
than those of samples prepared according to method 2
(fig. 4). The anthocyanin contents of complete samples
were always lower than the anthocyanin contents of
samples prepared only with skins (fig. 4). Thus, in
relation to the anthocyanin contents, it can be
concluded that methanol was the best solvent and that
increasing the number of fresh solvent additions in the
extraction procedure does not provide any advantage.

All the extracts showed a low anthocyanin content
when compared with other results previously reported
by other authors for fruit """, but they showed similar
values when compared with other results previously
reported by others authors for pomace by-products"”.
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Comparando os dois métodos de extrac¢do foram
observadas diferengas significativas (p<0,05) entre o
teor de antocianinas das amostras de pelicula
preparadas pelo método n°l e pelo método n° 2,
apresentando estas os valores mais eclevados de
antocianinas quando comparadas com as amostras de
bagago completo (pelicula+caroco) (fig 4). Por outro
lado, ndo foram observadas diferencas significativas
(p>0,05) relativamente ao teor de antocianinas das
amostras completas (pelicula+caroco) preparadas quer
pelométodo 1 quer pelo método 2, que apresentaram os
valores ligeiramente mais baixos (fig. 4). Desta forma,
também em relacdo as antocianinas se pode concluir
que o metanol € o solvente mais eficaz e que o aumento
do nimero de extrac¢des ndo representa uma mais
valia.

Os extractos obtidos mostraram baixos conteudos em
antocianinas quando comparados com valores
reportados por outros autores para o fruto s
mostrando valores similares aos encontrados por
outros autores para os sub-produtos de bagago "

10 a b

mg eq C-3-G/100 g
(o)}

Pelicula (M1)
Pomance (M1)

Pelicula (M2)
Pomance(M2)

Pelicula+carogo(M2)
Pomace with kernel (MR)

Pelicula+carog o( ML)
Pomace w ith kernel(M1)

Figure 4 - Anthocyanin contents of methanol extracts prepared according to method n°1 (M1) or method
n°2 (M2). Values are presented as means + standard error. Bars with the different letter are significantly

different (p<0.05).

Figura 4 — Teor em antocianinas totais das amostras extraidas com metanol de acordo com o método n°l
(M1) ou com o método n°2 (M2). Os valores sdo apresentados como média + desvio padrdo. Barras com
letras diferentes sdo significativamente diferentes, de acordo com o teste t (p<0,05).

Conclusions

It was possible to extract phenolic compounds from all
by-products of "Ginjinha" analyzed (leaves and stems,
skin, and skin with kernel). The fraction composed by
leaves and stems presented the highest total phenols
content and the fraction composed by the skin presented

Conclusoes

Foi possivel extrair compostos fenolicos de todos os sub-
produtos da “Ginjinha” de Obidos analisados (folhas e
pedunculos, pelicula e pelicula com carogo), tendo a
fraccdo composta pelas folhas e pedinculos sido aquela
que apresentou teores mais elevados de fendis totais e a
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the highest anthocyanin content.

The extraction of phenolic compounds was more
efficient when the solvent used was methanol instead of
ethanol, and when the extraction is carried out
according to method 1, ie. a longer extraction
procedure and with less solvent renewals. Despite
methanol having presented the best results, ethanol
must continue to be studied for its safety and
applicability in products for topical application and in
food.

Thus, it is possible to conclude that the cherry skins
pomaces, leaves and stems which were tested
constitute an agro-industrial residue that can be seen as
a promising low-cost source of phenolic compounds,
with the potential to be incorporated into functional
cosmetic formulations. The results obtained showed
that there is a high potential for the valorization of these
by-products, and additionally point out a way to reduce
the environmental impact caused by their disposal.
Further studies will be conducted to address the
antioxidant activity of "Ginjinha" by-products as well
as its applicability as an ingredient in topical
dermocosmetics.
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