D
Biopharmaceutical
Research DOI: 10.19277/bbr.14.2.162

Jornaldelnvestigagéao
Biomédicae Biofarmacéutica

N HPLC/MS identification of the polyphenols present in an extract of Myrtus

) communis L. obtained by supercritical fluid extraction

Identificagdo por HPLC/MS dos polifenois presentes num extrato de Myrtus communis L.
obtido por extragdo supercritica

Paula Pereira %, M. Conceic¢io Oliveira®, M. Gabriela Bernardo Gil%, Maria-Jodo Cebola'*
ICBIOS - Universidade Luséfona’s Research Centre for Biosciences and Health
Technologies, ULHT, Av. Campo Grande, 376, 1749-024 Lisboa, Portugal
2CERENA - Centre for Natural Resources and the Environment, Instituto Superior Técnico, Universidade de Lisboa, Av.
Rovisco Pais, 1049-001 Lisboa, Portugal
3Centro de Quimica Estrutural, Complexo Interdisciplinar, Instituto Superior Técnico, ULisboa, Av. Rovisco Pais, 1049-001
Lisboa, Portugal
4ENIDH - Escola Superior Nautica Infante D. Henrique, Av. Eng. Boneville Franco, 2770-058 Pago de Arcos, Portugal.
Email: mjoaocebola@enautica.pt

Abstract

In this work, we studied an extract obtained by supercritical fluid extraction (SFE) using a simpler method of co-
solvent (ethanol) addition. Instead of using a liquid pump, which is the most common process, the ethanol was
directly introduced in the extraction cell, immediately after loading the cell with the plant sample. it was our intent
to investigate if this change would have any effect in the composition of the extract obtained. The experimental
conditions used were: temperature 48° C, pressure 10 MPa, supercritical fluid (SCF) flow rate 130.71dm3h-1 (0.238
kgh-1) and an ethanol volume of 104 cm3. The composition of the extract obtained was different from previous
tests, and the compounds identified by HPLC-MS were quinic acid, quinic acid 3,5-di-O-gallate, quinic acid
3,4,5-galloyl, myricetin-galactoside gallate, quercetin-galactoside gallate, quercetin, and myricetin-galactoside-
rhamnoside.

Keywords: Myrtle, Myrtus communis L., HPLC-MS, supercritical fluid extraction, ethanol, polyphenols.

Resumo

Neste trabalho, estudamos um extrato obtido por extracdo de fluido supercritica (ESC) usando um método mais
simples de adi¢do de co-solvente (etanol). Em vez de usar uma bomba de liquidos, que € o processo mais comum,
o etanol foi introduzido diretamente na célula de extragdo, imediatamente apos o carregamento da célula com a
amostra de planta. Pretendeu-se investigar se esta alteracao teria algum efeito na composi¢@o do extrato obtido.
As condigdes experimentais utilizadas foram: temperatura 48 °C, pressdo 10 MPa, caudal de fluido supercritico
(FSC) 130,71 dm3h-1 (0,238 kgh-1) e um volume de etanol de 104 cm3. Os compostos identificados por HPLC-
MS neste extrato foram o acido quinico, o acido quinico 3,5-di-O-galato, o acido 3,4,5-galoilquinico, a miricetina-
galactosido-galato, a quercetina-galactosido-galato, a miricetina-galactdsido e a quercetina-ramnosido).
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Introduction

Plants are an immense source of chemical compounds,
many of them with a pharmacological interest. Myrtle
(Myrtus Communis L.) is an evergreen shrub that grows
spontaneously throughout the Mediterranean region
and is part of the traditional Portuguese flora. This plant
is mentioned as being of interest for areas ranging from
medicine to cosmetics in addition to use in the food in-
dustry and in the production of liqueurs with digestive
properties. Due to the potential economic interest de-
rived from its interesting properties, myrtle has been for
some time a research subject for several authors [1-7].
In previously published studies already published in
the literature, we have investigated by HPLC-MS the
composition of myrtle’s leaf extracts obtained through
different types of extraction methods, namely, super-
critical fluid extraction, conventional extraction and
ultrasound extraction. The results obtained have shown
variations in the extract’s composition in terms of
number and type of compounds. Only myricetin-rham-
noside was present in all the extracts obtained, inde-
pendent of the extraction method [5-6]. In the extracts
obtained by conventional extraction, , gallic acid, el-
lagic acid, myricetin, quercetin and quercetin-rhamno-
side have also been identified, while in the supercritical
fluid extraction, myricetin-galactoside and quercetin-
rhamnoside were identified along with the myricetin-
rhamnoside. As to the extracts obtained by ultrasound,
quercetin-galactoside-galatte, myricetin-galactoside,
myricetin-galactoside-galatte and myricetin have also
been identified[6].

In the present study, an extract, obtained also by super-
critical fluid extraction but using a simpler method for
the co-solvent addition, was analysed to investigate if
this difference would affect the number and type of ex-
tracted compounds. Rather than introducing the ethanol
in the extraction vessel progressively, over the duration
of the extraction using a liquid pump, the total volume
of ethanol was added directly into the extraction vessel
after the introduction of the sample.

Material and methods

Plant Material

Samples of myrtle leaves were collected from the Sin-
tra area (Portugal). After collection, the plant material
was identified and deposited in the Herbarium of the
Superior Agronomy Institute of the Technical Universi-
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Introducao

As plantas sdo uma fonte imensuravel de compos-
tos quimicos, muitos com interesse farmacologico. A
murta (Myrtus Communis L.) ¢ um arbusto perene que
cresce espontaneamente em toda a regido mediterrani-
ca, fazendo parte da flora tradicional portuguesa. Esta
planta ¢ referenciada como de interesse em areas desde
a medicina aos cosméticos, tendo também vindo a ser
aplicada na industria alimentar e na producao de licores
com propriedades digestivas. Devido ao potencial inte-
resse econdmico, derivado do seu interessante conjunto
de propriedades, a murta tem sido, ha ja algum tempo,
objeto de estudo por varios autores [1-7].

Em trabalhos anteriores ja publicados [5, 6], estudamos
por HPLC-MS a composicdo dos extractos de folhas de
murta obtidos através de diferentes técnicas, nomeada-
mente a extragao supercritica, a extracgao convencional
e a extracgdo por ultrasons. Os resultados obtidos mos-
traram diferentes composigdes nos extratos obtidos,
apresentando diferencas no niimero e no tipo de com-
postos nele presentes. Apenas o composto miricetina-
-ramnosido esta presente em todos os extratos de folha
de murta, independentemente da técnica de extracgdo
usada para os obter [5-6]. Nos extratos obtidos por ex-
tragdo convencional, verifica-se que, além do composto
referido, foram ainda identificados o acido galico, acido
elagico, miricetina, quercetina e quercetina-ramndsido,
enquanto que no extrato obtido por ESC, além do ja
referido, foram ainda identificados a miricetina galacto-
sido e a quercetina-ramnosido. Ja nos extratos obtidos
pela técnica de ultrassons foram identificados a quer-
cetina-galactosido-galato, a miricetina-galactosido, a
miricetina-galactdsido-galato, ¢ a miricetina [6].

No presente estudo analisou-se um extrato obtido tam-
bém por ESC, mas usando um processo de adigdo de
co-solvente mais simples, para investigar se esta alte-
racdo afetaria o nimero e tipo de compostos extraidos.
Em vez de o etanol ser introduzido progressivamente
na célula, ao longo do processo de extrac¢ao, utilizando
uma bomba de liquidos, o volume total de etanol foi
adicionado diretamente na célula de extracdo de uma so
vez, apos a introdugdo da amostra na célula.

Material e Métodos

Material Vegetal

Amostras de folhas de murta foram recolhidas na zona
de Sintra (Portugal). Apds a recolha, a planta foi iden-
tificada e depositada no Herbario do Instituto Superior
de Agronomia da Universidade Técnica de Lisboa (co-



ty of Lisbon (code: LISI 180/2006). The plant material
was dried for two months out of the sunlight, and then
sealed in black plastic bags and stored at -20°C.

Standards and reagents

Quercetin-3-B-D-glucoside, myricetin, myricetin-
3-O-rhamnoside, were purchased from Extrasynthese
(Genay, France). Quinic acid was purchased from Sig-
ma—Aldrich (Steinheim Germany). Absolute ethanol,
methanol, acetonitrile, formic acid, all of the highest
available purity, were purchased from Merck (Darm-
stadt, Germany). Carbon dioxide (N48-99.998%) for
supercritical extraction was supplied in cylinders by Air
Liquide (Lisbon, Portugal).

Extraction Method

Supercritical extraction studies were performed with 30
g of ground myrtle leaves. The SFE apparatus in which
the experiments were carried out is described elsewhere
[7]. The experimental conditions used were: tempera-
ture 48°C, pressure 10 MPa, SCF flow rate 130.71 dm?
h' (0,238 kg h'), and 104 cm? ethanol (co-solvent).
This volume of ethanol was placed inside of the ex-
traction vessel using a syringe.

HPLC/MS Analysis

The extracts were analysed in a LC—MS with a ProStar
410 autosampler, two 212-LC chromatography pumps,
a ProStar 335 diode array detector and a 500-MS ion
trap mass spectrometer with an electrospray ionisation
(ESI) ion source (Varian, Palo Alto, CA, USA). Data
acquisition and processing were performed using Vari-
an MS Control 6.9 software. The phenolic compounds
were separated in a Polaris column (Varian) RP18-A
(150 mm x 2 mm [.D., 5 um particle size) The column
was kept at a controlled temperature (35 °C). The sam-
ples were injected into the column via a Rheodyne in-
jector with a 20 puL loop. The mobile phase consisted of
water containing 0.1% formic acid (A) and acetonitrile
containing 0.1% formic acid (B), at a flow rate of 250
puL/min'. The elution conditions were as follows: 7%
B for 2 min; 7-25% B for 8 min; 25-80% B for 35 min;
80-100% B for 2 min; 100% B for 3 min; 100-7% B
for 1min; and finally 7% B for 4 min.. The mass spec-
tra were acquired in the ESI negative and positive ion
modes, in the range from m/z 100 to 1700; the opti-
mized parameters were as follows: ion spray voltage,
+4.9 kV; capillary voltage, 20 and -60 V; RF loading
90%. Nitrogen was used as a nebulising and drying gas,
at a pressure of 35 and 10 psi, respectively; drying gas
temperature, 350 °C. The multistage MS (MS”) spec-
tra were obtained with an isolation window of 2.0 Da,

Superecritical fluid extraction methods
Metodo de extarcgao supercritical de fluidos

digo: LISI 180/2006). A planta foi seca durante dois
meses, protegida da luz do sol, e em seguida foi selada
e armazenada em sacos de plastico pretos, a -20°C.

Padroes e reagentes

Quercetina-3-B-D-glucosido, miricetina, miricetina-3-
-O-ramnosido, foram adquiridos na Extrasynthese
(Genay, Franga). O acido quinico foi comprado na Sig-
ma-Aldrich (Steinheim Alemanha). Etanol absoluto,
metanol, acetonitrilo, acido formico, todos com o maior
grau de pureza disponivel, foram adquiridos na Merck
(Darmstadt, Alemanha). O didéxido de carbono (N48-
99,998%) utilizado na extragdo supercritica foi forne-
cido em cilindros pelo Ar Liquido (Lisboa, Portugal).

Método de Extracdo

Os ensaios de extragdo supercritica foram realizados
com 30 g de folhas de murta moidas. O aparelho ESC,
onde os ensaios foram realizados ja foi descrito noutra
publicacdo [7]. As condig¢des experimentais utilizadas
foram: temperatura 48 °C, pressao 10 MPa, caudal FSC
130,71 dm? h! (0,238 kg h'!) ¢ 104 cm?® de etanol (co-
-solvente). Este volume de etanol foi colocado dentro
da célula de extragdo usando uma seringa.

Analise por HPLC/MS

Os extratos foram analisados num LC-MS constituido
por um ProStar 410 autosampler, duas bombas 212-L.C
de cromatografia, um detetor de matriz de diodos ProS-
tar 335 e um espectrometro 500-MS LC de massa de
trapa de i0es com uma fonte de ides de ionizagdo por
electrospray (ESI) equipado com um sistema lon Trap
(Varian, Palo Alto, CA, EUA). Realizou-se a aquisi¢do
e processamento de dados utilizando um software Va-
rian MS Controlo 6,9.

As separagdes dos compostos fendlicos foram realiza-
das numa coluna Polaris (Varian) RP18-A (150 mm x 2
mm ID, tamanho de particula 5 pm). A coluna foi man-
tida a uma temperatura controlada (35°C). As amostras
foram injetadas na coluna através de um injetor Rheo-
dyne com um ciclo de 20 pL. A fase movel Iconsistiu
em 0,1% (v/v) de acido férmico em agua (A) e 0,1%
(v/v) de acido féormico em acetonitrilo (B com um cau-
dal de 0,25 mL min™'. As condig¢des de elui¢do foram as
seguintes:7% de B durante 2 min; 7-25% B durante §
min, 25-80% B durante 35 min; 80-100% B durante 2
min; 100% B durante 3 min; 100-7% B durante 1 min; e
finalmente 7% B durante 4 min.;. Os espectros de mas-
sa foram adquiridos em modo negativo e modo positivo
num intervalo de m/z entre 100 e 1700; os parametros
otimizados foram os seguintes: tensdo de pulverizagdo
ionica, 4,9 kV; tensdo capilar entre -20 a -60 V; carga
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excitation energy values of 1.0 and 2.5 V and an exci-
tation time of 10 ms. Data acquisition and processing
were performed using Varian MS Control 6.9 software
Identification of individual polyphenols was carried
out using their retention times, and both spectroscopic
and spectrometric data. Quantification of single poly-
phenols was directly performed by HPLC-DAD using
a six-point regression curve built with the available
standard of myricetin-3-O-rhamnoside. The regression
equations and correlation coefficients were calculated
using Microsoft Excel 2007 software with correlation
coefficient values greater than 0.997. The UV spectra
for the unidentified compounds were compared with
the available library of previously recorded UV spectra
for a wide range of compounds.

Results and Discussion

The chromatographic analysis of the sample allowed
the identification of seven phenolic compounds and the
quantification of four of these compounds. The chroma-
tograms obtained by HPLC-DAD-ESI-MS and respec-
tive mass spectra are shown in Figure 1.

Peak 1 (R = 3.7 min) was identified as quinic acid
based on retention time and the absorbance spectrum
by comparison with the standard. The identification
was confirmed by MS/MS analysis of the deprotonated
molecule [M-H] at m/z 191, which has produced the
fragment ions m/z 173, 127, 111, 93, 85. Quinic acid
has been identified in Myrtus communis L. extracts by
Piras et al. 8]

Peak 2 (R =8.5 min) exhibited a deprotonated molecule
at m/z 495, and its MS? generated fragments at m/z 343
(loss of 152 Da, corresponding to a residue of gallic
acid), m/z 325 (loss of H,0), m/z 191 and 169, corre-
sponding to quinic acid and gallic acid, respectively. By
comparison with literature data [9], compound 2 was
identified as quinic acid 3,5-di-O-gallate. The presence
of this acid in Myrtus communis L. extracts was previ-
ously reported by Yoshimura ef al. [10].

Peak 3 (R = 11.8 min) was identified as quinic acid
3,4,5-galloyl based in the mass spectrum showing one
base peak at m/z 647, and MS? fragments at m/z 495
(loss of 152 Da). The MS? spectrum of m/z 495 showed
as main fragments ions at m/z 343, 325, 191, 169, fol-
lowing a fragmentation pattern similar to that of com-
pound 2. This result indicated that both compounds
belong to the same subclass of phenolic acids, being re-
ported the presence of acids galloyl quinic acids result-
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RF de 90%. Utilizou-se azoto como gas de nebulizacao
e de secagem, a uma pressao de 35 e 10 psi, respeti-
vamente; temperatura do gas de secagem a 350°C. Os
espectros MS (MS") multi-estagio foram obtidos com
uma janela de isolamento de 2,0 Da, valores de energia
de excitacdao de 1,0 a 2,5 V e um tempo de excitagdo
de 10 ms. A identificacdo dos polifenois individuais
foi realizada usando os tempos de retengao e dados es-
pectroscopicos e espectrométricos. A quantificagdo dos
polifenoéis foi realizada diretamente por HPLC-DAD
usando uma curva de regressdo construida com seis
pontos de do padriao de miricetina-3-O-ramnosido. As
equacdes de regressdo e os coeficientes de correlagdo
foram calculados usando o software Microsoft Excel
2007 com coeficientes de correlagao superiores a 0.997.
Os espetros de UV para os compostos nao identificados
foram comparados com a biblioteca de dados disponi-
vel.

Resultados e Discussio

A analise cromatografica da amostra permitiu a identifi-
cacgdo de sete compostos fenolicos e a quantificagao de
quatro desses compostos. Na Figura 1 apresentam-se os
cromatogramas obtidos por HPLC-DAD-ESI/MS ¢ os
respetivos espetros de massa.

O pico 1 (R, = 3,7 min) foi identificado como &cido
quinico com base no tempo de retengdo e espetro de
absorvancia por comparagdo com o padrdo. A identifi-
cacgdo foi confirmada por analise MS/MS da molécula
desprotonada [M-H] a m/z 191, que produziu os ides
fragmento m/z 173, 127, 111, 93, 85. O acido quinico
foi identificado em extratos de Myrtus communis por
Piras et al. [8].

O pico 2 (R=8,5 min) apresentou uma molécula des-
protonada a m/z 495 e o seu MS? gerou fragmentos
a m/z 343 (perda de 152 Da correspondente a um resi-
duo de 4cido galico), m/z 325 (perda de H,0), m/z 191
e 169, correspondentes ao acido quinico e ao acido ga-
lico, respetivamente. Por comparacao com dados da li-
teratura [9], o composto 2 foi identificado como acido
quinico 3,5-di-O-galato. A presenga deste acido em ex-
tratos de Myrtus communis foi reportada por Yoshimura
etal. [10].

O pico 3 (R=11,8 min) foi identificado como &cido
3,4,5-galoilquinico com base no espetro MS que reve-
lou um pico base a m/z 647 que nos ensaios MS? origi-
nou o fragmento m/z 495 (perda de 152 Da). O espetro
MS3 do ido selecionado m/z 495 mostrou picos a m/z
343,325, 191, 169, seguindo um padrao de fragmenta-
¢ao semelhante ao do composto 2. Este resultado indi-
cou que ambos 0s compostos pertencem a mesma sub-
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ing from the esterification of one or more OH groups
of the quinic acid with gallic acid. Compound 3 was
assigned as a galloyl quinic acid derivative based on the
fragmentation behaviour in the MS" experiments and
by comparison with published

data previously published.[11].

Peak 4 (R =12.9 min) was identified as myricetin-galac-
toside-gallate based on its MS data. A standard was not
available, thus the results were compared to the myrice-
tin-thamnoside standard. The MS spectrum revealed
one base peak at m/z 631. The MS? spectrum showed
only one peak at m/z 479 due to the loss of a gallic

classe de acidos fenolicos, sendo reportado a presenca
de acidos galoil-quinicos resultantes da esterificagao de
um ou mais grupos OH do acido quinico com o acido
galico. O composto 3 foi identificado como um deriva-
do do acido galoil-quinico baseado no comportamento
de fragmentacao nos ensaios de MS" e por comparagao
com dados publicados [11].0 pico 4 (R=12,9 min) foi
identificado como miricetina-galactosido-galato com
base nos dados de MS. O padrao ndo estava disponivel,
tendo os resultados sido comparados com o padrdo mi-
ricetina-ramnosido. O espetro MS revelou um pico base
a m/z 631. O espetro MS? apresentou apenas um pico
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acid residue (152 Da), corresponding to the cleavage
of the ester of gallic acid. The MS? spectrum exhibited
two fragment ions, at m/z 317 and 316, assigned to the
aglycone myricetin (Y) and to the aglycone myricetin
radical ion (Y -H*®), respectively. The formation of the
aglycon is associated with the loss of 162 Da, indicat-
ing the presence of a glucose/galactose in the structure
of the molecule. The MS* spectrum of m/z 317 showed,
as main fragments, ions at m/z 289 (CO loss), 179 (*A
), 151 (**A -CO) and 137 (**B,). These fragments are
diagnostic for myricetin and confirmed the presence
of a myricetin derivative. Based on published data by
Romani et al. [12,13], the sugar moiety linked to the
myricetin was assigned as galactose.

Peak 5 (R =13.6 min) was attributed to myricetin-galac-
toside. The UV spectrum showed two absorption bands
(I and 1II) typical of a flavonol structure (262 nm and
352 nm). The MS spectra showed a peak at m/z 479
which fragmented in a pattern similar to that described
for peak 4, indicating the presence of a myricetin-gly-
coside [14].

Peak 6 (Rt = 13.9 min) was identified as quercetin-ga-
lactoside-gallate. The deprotonated molecule at m/z 615
produced a fragment ion at m/z 463 (loss of 152 Da)
which, upon MS? fragmentation, yielded the ion m/z
301 (loss 162 Da) attributed to a quercetin aglycone.
This assignment was confirmed through the further dis-
sociation of ion m/z 301 that yielded typical fragment
ions. The compound was described previously by San-
nomiya et al.[15].

Peak 7 (R =14.4 min) was attributed to myricetin-rham-
noside based on MS/MS data. The ion m/z 463, iden-
tified in the MS spectrum, upon fragmentation led to
formation of aglycone at m/z 317. The MS? spectrum
originated the diagnostic ions of myricetin, m/z 179
(*A,), 151 (*A-CO), 137 (** B;)). The results were
confirmed by comparison with the standard of myrice-
tin-rhamnoside and with the results of Arapitsas [16].
Table 1 summarizes the phenolic compounds identified
by HPLC-ESI/MS" in the sample

Peaks 4, 5, 6 and 7 were quantified within the sample,
as shown in Table 2.

In the extracts obtained by supercritical extraction with
ethanol addition in the cell, two groups of phenolic
compounds were identified, the galloyl quinic acid
derivatives (quinic acid, 3,5-di-O-gallate quinic acid,
3.4,5-galloylquinic acid) and flavonoids glycosides
(myricetin- galactoside gallate, quercetin-galactoside
gallate, myricetin- galactoside, myricetin-rhamnoside).
It should be noted that in this extract galloyl derivatives
of quinic acids were identified which previously had
not been identified in the extracts obtained by the other
techniques studied (SFE with addition of co-solvent
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am/z 479 atribuido a perda de um residuo de acido gali-
co (152 Da), correspondente a clivagem da ligagdo éster

do acido galico. No espetro de massa MS? foram iden-
tificados dois ides fragmento, m/z 317 e 316, atribuidos
a aglicona (Y ) e ao ido radical aglicona da miricetina
(Y, -H*), respetivamente. A formagdo da aglicona esta
associada a perda de 162 Da indicando a presenga de
uma glucose/galactose na estrutura da molécula. O es-
petro MS* do ido selecionado m/z 317 apresentou como
fragmentos principais os ides m/z 289 (perda de CO),
179 (A)), 151 (*?A;-CO) e 137 ('’B;) Estes frag-
mentos sdo diagnosticos da miricetina e confirmaram a
presenga de um derivado da miricetina. Com base nos
dados publicados por Romani et al. [12,13] atribuiu-se
uma galactose ao agucar ligado a miricetina.

O pico 5 (R=13,6 min) foi atribuido & miricetina-ga-
lactésido. O espetro UV apresentou duas bandas I e 11
de absorcao caracteristicas dos flavonois (262 nm e 352
nm). O espetro MS apresentou um pico a m/z 479 que
se fragmentou seguindo um padrdo idéntico ao descrito
para o pico 4 indicando a presenca de uma miricetina-
-glicosido (Singh et al.) [14].

O pico 6 (R=13,9 min) foi identificado como quer-
cetina-galactosido-galato. A molecula desprotenada
m/z 615 mostrou apenas um pico a m/z 463 (perda
de 152 Da) que ao fragmentar-se MS?® originou o i3o
m/z 301 (perda 162 Da), atribuido a aglicona despro-
tonada da quercetina. . Esta atribui¢do foi confirmada
através da dissociagdo adicional do ion m/z 301 que
produziu os ides fragmentos tipicos. O composto foi
descrito anteriormente por Sannomiya et al. [15].
Opico 7 (R =14,4 min) foi atribuido a miricetina-ramno-
sido com base nos dados MS/MS. O ido m/z 463 identifi-
cado no espetro MS ao fragmentar-se levou a formagao
da aglicona a m/z 317. O espetro MS* originou os ides
diagnosticos da miricetina, m/z 179 (*?A)), 151 (A -
CO), 137 (** B;). Os resultados foram confirmados por
comparagdo com os do padrdo miricetina-ramnosido e
com resultados de Arapitsas [16].

Na Tabela 1 sumarizam-se os compostos fendlicos
identificados por HPLC-ESI/MS" para a amostra. Os
picos 4,5,6 e 7 desta amostra foram quantificados, con-
forme apresentados na tabela 2.

Nos extratos obtidos por extrag¢ao supercritica com adi-
¢do de etanol na célula, foram identificados dois grupos
de compostos fenolicos, os derivados dos acidos galoil-
-quinicos (acido quinico, acido quinico 3,5-di-O-galato,
acido 3,4,5-galoilquinico) e os flavonoides glicosideos
(miricetina-galactosido-galato, quercetina-galactosido-
-galato, miricetina-galact6sido, miricetina-ramnoésido).
De salientar que neste extrato foram identificados de-
rivados de acidos galoilquinico que ndo tinham sido
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Table 1/ Tabela 1 - HPLC-DAD-MS/MS identification of phenolics
compounds in extracts of Myrtus communis L. obtained by SFE
Identificagdo de compostos fenolicos por HPLC-DAD-MS/MS no
extrato de Myrtus communis L obtido por extragdo supercritica.

Peaks Ry(min) [M-H] MS" fragment m/z, ion Probable compound
Picos/ t m/z MS" ido fragmento m/z Composto provavel
MS? [191]: 173 [M-H-H20T, 127 [M-H-H,OT, 111 L -

1 3.7 191 [CeH70,] 93 [CoHsOT, 85 [CoHsOs] Quinic acid / Acido quinico
MS?[495]: 343 [M-H-152], 325 [M-H-152-H,0T, S _

9 8.5 495 191 (quinic acid/cido quinico), 169 (gallic _Quinic acid 3,5-di-O-gallate/
acid/acido galico) Acido quinico 3,5-di-O-galato
MS? [647]: 495 [M-H-152]

3 118 647 MS®[495]: 343 [M-H-2x152]", 325 [M-H-(2x152- 3,4,5-galloylquinic acid/

’ H,0)]',191 (quinic acid/acido quinico), 169 (gallic Acido 3,4,5-galoilquinico
acid/acido galico)
MS?[631]: 479 [M-H-152] o _

4 12.9 631 MS3 [479]: 317 Yo', 316 [Yo-HJ, MYFIC.etln galact9s_|de-gallate/
Ms* [2317]: 289 [Y,-COJ, 179 27, 151 (1'2Ag'-CO), Miricetina-galactésido-galato
137"*By.

MS?[479]: 317 Yo', 316 [Yo-H]" o .
5 13.6 479 MS® [317): 289 [Y¢-COJ, 179 2p,, 151 (?Ay-CO), Myricetin galactoside/
137'2B, Miricetina-galactésido
. Quercetin galactoside-
2 .
6 13.9 615 mgg [461,(152]: ?3%? \[(I\/_I-H-152] gallate/ Quercetina-
[463]: 0 galactdsido-galato
MS? [463]: 317 [M-H-146], 316 [Yo -H]" Mvricetin rhamnoside
7 14.4 463 MS®[317]: 289 [Y,-COJ, 271 [Yo'-(CO+H,0)],179 4

127 - T2n - 120 - Miricetina-ramnésido
“Ag, 151 ("“A-CO), 137 “Byg

R; retention time; [M-H] -deprotonated molecule; m/z - mass/charge; MS" -Multistage Mass Spectrometry
R;- tempo de retenc&o ; [M-H]- molécula desprotonada; m/z - massalcarga; MS"- Espectrometria de massa de varios

estagios.
Table 2 / Tabela 2 - Quantitative analysis of the megor henolic
compounds identified in the extracts obtained by SFE
Quantificacdo dos principais compostos fenolicos identificados no
extracto obtido por extracao supercritica.
Peaks/ Concentration/ Concentration/
Pi Compounds/Compostos Concentra?éo Concentragao
icos E 1
(mg mL™) (mg g~ plant/planta)
4 Myr_lcet_ln galactogd_e-gallate/ 1.08E-01 2.73E-03
Miricetina-galactésido-galato
5 Myricetin galactoside/ 2.81E-01 7,14E-03
Miricetina-galactosido
6 Quercet_ln galactos'ld_e-gallate/ 2 41E+01 6,12E-01
Quercetina-galactésido-galato
7 Myricetin rhamnoside 2 81E-04 714E-03

Miricetina-ramnésido
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with liquid pump, conventional extraction and ultra-
sound extraction).

Regarding the technique used in this study, Lang and
Wai [17] state that the introduction of ethanol directly
into the cell is the most simple and inexpensive tech-
nique of co-solvent addition. However, the authors
point out that some care is required in the use of this
technique, as it is necessary to ensure that the binary
fluid is in supercritical state. Additionally, the potential
exists that the co-solvent could be pushed out of the
cell at the beginning of the dynamic extraction, which
would produce inconsistent results and increase the
number of necessary repetitions. In the present case, the
ejection of ethanol at the beginning of the extraction ap-
parently did not affect the fluid’s extraction ability, as it
produced an extract with a larger number of identifiable
compounds than with the other techniques previously
studied.

Conclusion

The results obtained showed that the composition of the
extract obtained, using the method of direct introduc-
tion of co-solvent inside the extraction cell, is different
from the compositions previously obtained. An extract
with different and greater numbers of compounds and
was obtained. However, since the conditions of pres-
sure and temperature used were not identical to those of
other essays of SFE, it is not possible to conclude that
this technique, more simple and inexpensive, is supe-
rior to one utilising a liquid pump. To this end, it will
still be necessary that these tests are repeated under the
conditions of pressure and temperature used in previous
tests.
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identificados nos extractos obtidos pelas outras técnicas
estudadas anteriormente (ESC com adi¢do de co-sol-
vente com bomba de liquidos, extrac¢do convencional
e extracao por ultrassons) [5, 6].

Relativamente a técnica usada, Lang e Wai [17] referem
que a introdugdo do etanol diretamente na célula é a
técnica mais simples de adicdo de co-solvente e a mais
economica. No entanto, o autor refere que € necessario
algum cuidado na utilizacdo desta técnica, pois é ne-
cessario assegurar que o fluido binario se encontra no
estado supercritico, e também porque pode acontecer
que o co-solvente seja empurrado para fora da célula
logo no inicio da extracdo dindmica, o que tornaria os
resultados inconsistentes, e obrigando a fazer varias re-
peticdes. No caso presente, a ejeccao de etanol no ini-
cio da extragdo aconteceu de facto mas, aparentemente,
sem que isso afectasse a capacidade de extracgdo, ja
que foi recolhido um extracto com um maior nimero de
compostos do que com as outras técnicas anteriormente
estudadas [5, 6].

Conclusao

Os resultados obtidos permitiram verificar que a com-
posicdo do extrato obtido usando o método de introdu-
¢do direta do co-solvente no interior da célula de extra-
¢ao ¢ diferente das composi¢des anteriormente obtidas.
Obteve-se um extrato com compostos diferentes ¢ em
maior numero. No entanto, uma vez que as condi¢des
de pressao e temperatura utilizadas ndo foram idénticas
as de outros ensaios de ESC, ndo ¢ possivel concluir
ainda pela superioridade desta técnica, mais simples ¢
barata, relativamente a que utiliza a bomba de liquidos.
Para tal, sera ainda necessario que estes ensaios sejam
repetidos nas condi¢des de pressao e temperatura utili-
zadas em ensaios anteriores.
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