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Identification of New Flavonoid Glycosides and Flavonoid
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“Rocket” is a collective name used to term some species within the Eruca and Diplotaxis genera,
whose leaves are characterized by a more or less pungent taste. Different approaches have been
carried out to differentiate both genera that have similar leaf morphologies. Following our research
in flavonoid profiling of the Brassicaceae family using high-performance liquid chromatography/
ultraviolet—diode array detection/electrospray ionization mass spectroemtry, we have investigated
Eruca vesicaria and Diplotaxis tenuifolia leaf samples as new ingredients of fresh salads. The MS/
MS study allowed the identification of new naturally occurring quercetin mono- and diacyl-tri-O-
glucosides and the elucidation of the flavonoid glycosylation and acylation patterns. Important
differences between flavonoid profiles of E. vesicaria and D. tenuifolia were observed. E. vesicaria
contained kaempferol derivatives as principal compounds whereas D. tenuifolia instead accumulated
quercetin derivatives. The exhaustive study of the profiling of these species could help further studies
concerning the bioavailability of these flavonoids for epidemiological or clinical intervention studies
because these species have considerable potential as healthy leafy salads because of the bioactive
phytochemicals.

KEYWORDS: Eruca vesicaria ; Diplotaxis tenuifolia ; Brassicaceae ; crucifers; fresh-cut; HPLC/MS;
polyphenols; vegetables

INTRODUCTION plants are very similar, and this is the cause of misidentification.
In the past few years, an important increase in the cultivation Different approaches have been carried out to find new tools to
of wild plant species has been carried out for the commercial identify and differentiate both generd)( In fact, flavonoids
production of traditional Mediterranean green salads. “Rocket” have been used as chemotaxonomy markers foDthiotaxis
is a collective name used to term some species wBnassi- genera). In the past few years, different studies on metabolite
caceaavhose leaves are characterized by a more or less pungenprofiling, mainly based on polyphenols, of members of the
taste. Although different species are referred under the commonBrassicaceadamily have been used to differentiate between
name of rocket, the main ones are those belongingrteca crucifer species (4—7). Thus, the presence of isorhamnetin
Miller and Diplotaxis DC. genera. The main species used for glucoside allows the differentiation of tHgrassica oleracea
human consumption includEruca vesicaria (L.) Cav. and from Brassica rapa(6). Recently, Bennett et al. have investi-

Diplotaxis tenuifolia(L.) DC (1). gated the ontogenic profiling of secondary metabolites of four
From the botanical point of view, these plants belong to tribe rocket species including. sativaandD. tenuifolia (4). They

Brassiceaesubtribe Brassicinae, which includesBrassica, have identified and quantified the major phytochemicals includ-

Coincya,ErucastrumHirschfeldia,RaphanusSinapidendron,  jng glucosinolates and also phenolics and flavonoids of different

Sinapis, andirachystoma. Th@rassicinaesubtribe is defined  rocket tissues (seeds, roots, leaves, and flowers). They observed
primarily on the basis of elongated (siliquose) dehiscent fruits, at all rocket tissues, except roots, contained significant levels
the presence of median nectaries, and usually seeded [&aks (ot holyglycosilated flavonoids and separated them into simple
Itis remarkable that the leaf morphology has not been used to g acylated mono-, di-, and triglycosides (4). In addition,
differentiate these species. . . Weckerle et al. §) identified three quercetin 3,8'-tri-O-5-b-

Both genera are used as new |ngred|ents for green Ieafy(ﬁ:jlucopyranosides iE. sativaleaves as the main flavonoids.
salads. At optimum commercial maturity (young leaves), both These previous reports on leaf flavonoids 8) did not show

* To whom correspondence should be addressed. ¥84-968-396324. the complete Characterlzatlon Of_ the rocket fl.aVOHOIdS.. The
Fax: +34-968-396213. E-mail: federico@cebas.csic.es. complex flavonoid pattern found in rocket species has limited
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the interest in the studies of bioavailability and biological effects
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15, 30, and 60 min). The solutions were then cooled in ice, filtered,

of phenolics and flavonoids of fresh rocket leaves. Among the and directly analyzed by HPLC/UV-DAD/ESI-MS

biologically active compounds in fresh cut salads, polyphenols

LC/UV-DAD/ESI-MS " Analyses.Chromatographic analyses were

are an important group (both qualitative and quantitative) as caried out on a LIChroCART column (250 mm 4 mm, RP-18, 5

they are closely related with health-promoting activities such
as prevention of cardiovascular diseases and can@er (

Metabolite profiling (or metabolome analysis) represents a tool

in studies of plant taxonomy, physiology, and phytochemistry.
The use of high-performance liquid chromatography/ultraviolet

um particle size, LiChrospher100 stationary phase, Merck, Darmstadt,

Germany) protected with a LiChroCART guard column (4 nxm4
mm, RP-18, 5um particle size, Merck). The mobile phase consisted
of two solvents: waterformic acid (0.1%) (A) and methanol (B). For
studying both the free flavonol glycosides and the corresponding
acylated derivatives, a linear gradient starting with 20% B was installed

diode array detection/electrospray ionization mass spectroemtryto reach 50% B at 30 min. On the other hand, for the analysis of the

(HPLC/UV-DAD/ESI-MS") for metabolite profiling of fla-
vonoids has been recently discussed in several pap@rsX).
The main objective of this work was to characterize two
rocket species. vesicaria(L.) Cav. andD. tenuifolia(L.) DC.,
based on the flavonoid profiling as a tool for qualitative and
guantitative analysis of healthy salad phytochemicals.

MATERIALS AND METHODS

Plant Material. D. tenuifolia (wild rocket) andE. vesicaria(salad
rocket) were cultivated in fields located in La Aparecida (Cartagena,
Murcia, Spain) and supplied by Agrolito S.L. (Torre Pacheco, Murcia,
Spain). At optimum commercial maturity, uniform size plants, free from

phenolic acids and the flavonoids aglycones obtained after acid
hydrolysis, a linear gradient was used starting with 15% B, reaching
65% B at 50 min and finally 80% B at 52 min. The flow rate was 1
mL min~%, and the injection volume ranged from 10 to/d0depending
on the compound and the extract assayed. Spectral data from all peaks
were accumulated in the range of 24000 nm. The chromatograms
were recorded at 330 nm for glycosides and acylated derivatives and
at 330 and 360 nm for hydroxycinnamic acids and flavonoid aglycones,
respectively. The HPLC/UV-DAD/ESI-MSanalyses were carried out
in an Agilent HPLC 1100 series equipped with a diode array detector
and mass detector in series (Agilent Technologies, Waldbronn,
Germany). The HPLC consisted of a binary pump (model G1312A),
an autosampler (model G1313A), a degasser (model G1322A), and a
hotodiode array detector (model G1315B). The HPLC system was

decay and/or mechanical damage, were selected at random ancontrolled by a ChemStation software (Agilent, v. 08.03). The mass

immediately transported to the laboratory (30 km). Approximately, three
replicates of 80 g of each were weighed, frozer-@0 °C, and freeze-
dried. The dried samples were ground into a fine powder for further
analysis.

The botanical identification was carried out at the Department of
Botany (University of Murcia, Spain), and a voucher specimen was
deposited in the University Herbarium. Wild rocket and salad rocket
corresponded to the botanical namedDoftenuifolia(L.) DC. andE.

detector was an ion trap spectrometer (model G2445A) equipped with
an electrospray ionization interface and was controlled by LCMSD
software (Agilent, v. 4.1). The ionization conditions were adjusted at
350°C and 4 kV for capillary temperature and voltage, respectively.
The nebulizer pressure and flow rate of nitrogen were 65.0 psi and 11
L min~%, respectively. The full scan mass covered the range frdm

200 up tom/z 2000 for free glycosides and acylated derivatives and
from m/z90 up tom/z400 for acids and aglycones. Collision-induced

vesicaria(L.) Cav. respectively, but the last one was also accepted as fragmentation experiments were performed in the ion trap using helium

Eruca sativaMiller.

Phenolics Extraction. The freeze-dried sample (0.5 g) was homog-
enized with 5 mL of methanelwater (v:v) using an Ultra-Turrax
homogenizer. The extract was then centrifuged (19»@0r 5 min,
and the supernatant was filtered through a Q#4% membrane filter
(Millex-HV 13MM, Millipore, Bedford, MA).

Isolation of Desacylated Flavonoid Glycosidedn order to study

the structures of the desacylated flavonoid glycosides, a previous

as the collision gas, with voltage ramping cycles from 0.3 up to 2 V.
Mass spectrometry data were acquired in the negative ionization mode.
MS" was carried out in the automatic mode on the more abundant
fragment ion in MS L

Table 1 shows the most frequent ions that characterize the
fragmentation of these flavonof@-glycosides. Other ions were found,
but they have not been included due to their low significance.

saponification step of the raw extracts was done before the isolation RESULTS AND DISCUSSION

of the main compounds. A freeze-dried sample (20 g) was macerated

overnight at room temperature with water (200 mL). The resulting

D. tenuifolia. The HPLC/UV-DAD/ESI-MS screening of the

extract was centrifuged (10500g) for 5 min, and the supernatant was hydroalcoholic extract revealed the presence of different fla-
collected and filtered. The supernatant was saponificated with 4 N vonoids, mainly trihexoside derivatives of quercetin (UV

NaOH (200 mL) for 16 h. Finally, the extract was acidified with
concentrated HCI until pH-12. The acidified extract was mixed with
the nonionic polymeric resin Amberlite XAD-2 (enough to fill a column
of 3 cm x 50 cm) using a magnetic stirrerrfd h to allow flavonoid
adsorption on the resin particles as described by Llorach ef2). (

The resin particles were then poured into the glass column and washe

with distilled water (1500 mL). Flavonoids were eluted with methanol
(300 mL), and an aliquot was analyzed by HPLC/UV-DAD/ESI'MS
The extract was evaporated to dryness under reduced pressui)(50

spectrum), and also some of them acylated with hydroxycin-
namic acids (UV spectrum)l, 6, and 11 were the most

important of these (Figure 1A). Saponification was used to
simplify their study, and acid hydrolysis was used to study their

daglycones.

The acid hydrolysis showed quercetin as the most abundant
aglycone as well as kaempferol and isorhamnetin in much
smaller amounts. In this context, the saponification rendered

and redissolved in water. The resulting extract was fractionated by the compound1 as main product that also was the principal

semipreparative HPLC on a Spherisorb ODS-2 column (250>mb0
mm, 5um particle size) (Tecnokroma, Barcelona, Spain), with different
isocratic mixtures of methanol and water. The purity of the isolated
compounds was verified by HPLC/UV-DAD/ESI-MS-inally, these
compounds were freeze-dried and stored.

Acid Hydrolysis. Total acid hydrolysis was carried out by adding
1 mL of 4 N HCI to 1 mL of the hydroalcoholic phenolic extract, and

this solution was kept in a stoppered test tube, incubated for 30 min at

85 °C, and directly analyzed by HPLC/UV-DAD/ESI-MS

Mild acid hydrolysis was carried out by adding 5 mL of 2 N HCI to
the isolated compounds. Kaempferol-3-sophorosid@ fng) from
cauliflower was used as standaf®]. The extracts were distributed in
five stoppered test tubes, incubated at°85at different times (5, 10,

compound in the original extract. Other minor compourfls (
and5 already observed in the original extract) and hydroxy-
cinnamic acids were detected.

Deacylated GlycosidesThe UV study with alkaline and
metal reagents1@) of the isolated compound showed a
blocked hydroxyl at position 3 (UV MeOH: 250sh, 267, 337
nm). Thel of band | (337 nm) as well as its lower absorbance
indicated the lack of free hydroxyls in the B ring. In addition,
this showed a free hydroxyl at position ¥ laOAc: 276, 372),

a blocked hydroxyl at position' 4+NaOMe: 276, 368}), and
also a free hydroxyl at position SHAICI3: 252sh, 277, 299sh,
346, 395sh:+AICIs/HCI: 253sh, 277, 338, 398sh) (13).
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Figure 1. HPLC-DAD chromatogram at 330 nm of the hydroalcoholic and saponificated extracts of D. tenuifolia. Compounds: 1, quercetin-3,3',4'-
triglucoside; 2, quercetin-3,4'-di-glucoside-3'-(6-methoxycaffeoyl-glucoside); 3, kaempferol-3,4'-di-glucoside; 4, quercetin-3,4'-di-glucoside-3'-(6-caffeoyl-
glucoside); 5, isorhamnetin-3,4'-di-glucoside; 6, quercetin-3,4'-di-glucoside-3'-(6-sinapoyl-glucoside); 7, quercetin-3,4'-di-glucoside-3'-(6-feruloyl-glucoside);
8, quercetin-3,4'-di-glucoside-3'-(6-p-coumaroyl-glucoside); 9, quercetin-3-(2-methoxycaffeoyl-glucoside)-3'-(6-sinapoyl-glucoside)-4'-glucoside; 10, quercetin-
3-(2-caffeoyl-glucoside)-3'-(6-sinapoyl-glucoside)-4'-glucoside; 11, quercetin-3-(2-sinapoyl-glucoside)-3'-(6-sinapoyl-glucoside)-4'-glucoside; 12, quercetin-
3-(2-feruloyl-glucoside)-3'-(6-sinapoyl-glucoside)-4'-glucoside; and 13, quercetin-3-(2-feruloyl-glucoside)-3'-(6-feruloyl-glucoside)-4'-glucoside. Compounds
were numbered according to HPLC elution order.

On the other hand, the MS study of compoun(Table 1) of the saponificated extracFigure 1B). Therefore, the MS
gave a deprotonated molecular iomatz787 corresponding to  analysis and the UV spectra suggest that this compound is a
a quercetin trinexoside, which a similar fragmentation pattern sinapoy! derivative of compounti Quercetin-3,4di-O-gluco-
to the flavonoids with glycoside moieties linked to different side-3'-O-(6-sinapoyl-glucoside) was recently identifiecEin
phenolic hydroxyls 14). The following MS, MS3, and M$ sativaextracts (8) suggesting that this has a similar structure to
events showed sequential losses of hexosyl moietid€2 u) compound6.

(Table 1 and Figure 2), differing from the fragmentation Compounds<2, 4, 7, and8 are structurally very close t6
behavior of the oligosaccharides in which the base peak is thewith the acyl moiety being the unique differenctable 1).
resultant from the loss of the whole glycosylic fraction linked Thus, a loss of 192 u in the M@nalysis suggests the presence

to the phenolic hydroxylsl@). Therefore, compountishould of methoxycaffeic acid as an acyl group (compo@)da loss
match with the quercetin-3,&-tri-O-glucoside recently identi-  of 162 u corresponds to the loss of caffeic acid (compotind
fied in extracts ofE. sativa(8). 176 u to ferulic acid (compound), and 146 u tg-coumaric

The UV and MS studies of the compoung8lsind5 showed acid (compound). Thus, the compound 4, and6—8 have
that they were a kaempferol and isorhamnetin di-O-hexoside been tentatively identified as quercetin-3g#0O-glucoside-3'-
derivatives, respectively, with a hydroxyl at position 3 blocked O-(6-acyl-glucoside), with methoxycaffeic, caffeic, sinapic,

(UV: A band | 345 nm). ferulic, andp-coumaric acids as the corresponding acyl residues,
Acylated Glycosides.Compound6 (Figure 1A) showed a respectively.
deprotonated molecular ion am/z 993 as well as UVW-vis Compoundl1was the third most abundant flavonokidure

spectra characteristic of the hydroxy cinnamoyl derivatives 1A). This compound was identified as a disinapoy! derivative
(Table 1). The MS (n, 2—3) fragmentation behavior of this  of 1 (Table 1) and, as for compourt this should match with
compound (Table 1) showed sequential losses of hexosyl quercetin-30-(2-sinapoyl-glucoside)-30-(6-sinapoyl-glucoside)-
residues from the [M- H]~ and [M — H-GlIc]~ ions to give a 4'-O-glucoside recently identified iB. sativaextracts (8). In
peak base. Finally, this showed a loss of the sinape@0g) addition,9, 10, and12 also might be identified as dicinnamoy!
as well as the sinapoyl and hexosyl (—206—162) moieties at derivatives of compound, and the same thdtl, derivatives
MSY (M — H) — (M — H-GIc) — (M — H-Glc — Glc)]™ to of compounds as a result of the acylation of glucose at position
give the deprotonated aglycon ion (base pedlgb{e 1). In 3 with methoxycafeic, cafeic, and ferulic acids, respectively.
addition, these were not detected in the HPLC chromatogram In this context, compoundi3 was also related with compound
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Figure 2. MS" analysis of quercetin-3,3',4'-triglucoside (compound 1).
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Figure 3. MS" analysis of quercetin-3-(2-caffeoyl-glucoside)-3'-(6-sinapoyl-glucoside)-4'-glucoside (compound 10).

1, being tentatively identified as quercetin-3-O-(2-feruloyl-
glucoside)-30-(6-feruloyl-glucoside)-40-glucoside Table 1).

time (R) (18.8) are similar to compourlof D. tenuifolia The
UV study of the isolated compound after the addition of alkaline

The MS fragmentation of such compounds (Table 1) showed and metal reagents (13) showed that the hydroxyl at position 3
a first loss of 162 u from the deprotonated molecular ion that is blocked (UV MeOH: 266, 292sh, 345), a hydroxyl free at
in agreement with the proposed structure it must be a glucoseposition 7 (+NaOAc: 275, 373), the blocked hydroxyl at
at position 4 (Figure 3A andScheme 1). In the MSevent, it position 4'(+NaOMe: 275, 297sh, 37 as well as the free
was possible to observe a loss of one or both acids, and thehydroxyl at position 5AICl3: 275, 300sh, 344, 395:AICl s/
loss of glucose with its acyl moietyF{gure 3B and Scheme HCI: 276, 298sh, 338, 394). After mild acid hydrolysis, it gave
1), where the loss of the acyl-glucosyl radical at position 3 was a monoglycosylated kaempferol derivative with a free hydroxyl
the base peak in the majority of the studied ions. Finally, the at position 3 R 27.8 min; UV: 251sh, 265, 319sh, 365.; MS:
MS* events of ions that still have both glucose and acid moieties 447 [M — H]~; MS? (447): 301 (100%)]. This behavior differs
gave the deprotonated aglycon ion (base pegigufe 3C,D) with that of flavonol-30-diglucosides such as kaempferol-3-
or the ion coming from the corresponding desacylatiigyre sophoroside, which gave only the kaempferol aglycdl®).(
3D andScheme 1). Therefore, this compound has been tentatively identified as
E. vesicaria. The HPLC/UV-DAD/ESI-MS study of E. kaempferol-3,4'-di-O-glucoside.
vesicaria showed that the main compound is a kaempferol In the same way, th& (20.2 min), UV spectra (253, 265,
dihexoside [MS: 609 [M— H]~; MS2 (609): 447 (46%), 285 345 nm), and the MS study [MS: 639 [M H]~; MS? (639):
(100%)] (Figure 4). In addition, the UV spectra and retention 477 (50%), 315 (100%)] of compourwere similar to those
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Scheme 1. ESI-MS" Fragmentation Pathway of Quercetin-3-(2-caffeoyl- gluc05|de )-3'-(6- smapoyl glucoside)-4'-glucoside (Compound 10)
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of compound5 of D. tenuifolia. In addition, the HPLC-DAD- tentatively identified as kaempferol3~2-sinapoyl-glucoside)-
MS study of the products of mild acid hydrolysis of the original 4'-O-glucoside.

extract rendered a compound witfRa30.0, UV spectra (253, D. tenuifolia vs E. vesicaria.Important differences between

267sh, 367), as well as the MS study [MS: 477 fMH]~; flavonoid profiles of both species were observEiy(res 1A

MS? (477): 315 (100%)] that suggested that compo&ieduld and4A). The most important one was that thetenuifoliahas

be tentatively identified as isorhamnetin-3g#-O-glucoside. quercetin derivatives as principal compounds wheEeagesi-
Following the UV and MS studies for compountid—16, caria instead has kaempferol derivatives. These results are in

they have been assigned as the 3-hexosyl derivatives ofdisagreement with those reported by Werckele et al. where
quercetin, kaempferol, and isorhamnetin, respectively. After leaves ofE. sativa (Miller) showed quercetin derivatives as main
saponification, compoundl7 disappeared from the chromato- flavonoids (8). Compounds identified by Werckele and co-

gram showing its acylated natur&igure 4A,B). The UV workers are the same as those that we have identified. in
spectra (267, 327 nm) of compouid, as well as MS study  tenuifolia, which have not been detectedEnvesicaria(8).
[MS: 815[M — H]~; MS?(815): 653 (100%), [M— H-GIc]?), A recent work by Bennett et ak) supports the present results

447 (7%, [M — H-Glc-Sinp]), 285 (3%, [kaempf-H]); MS3 as shown that the main flavonoids identified in differént

(653): 353 (100%), 299 (38%), 285 (50%, [kaempf-N]in sativa young leaves were kaempferol derivatives while quercetin
the hydroalcoholic extract showed that this compound is a derivatives were only identified as traces. However, in this paper,
sinapoyl derivative of compoun@; therefore, it has been  both quercetin triglucoside and monosynapoyl triglucoside were
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Figure 4. HPLC-DAD chromatogram at 330 nm of the hydroalcoholic and saponificated extracts of E. vesicaria. Compounds: 3, kaempferol-3,4'-di-
glucoside; 5, isorhamnetin-3,4'-di-glucoside; 14, quercetin-3-glucoside; 15, kaempferol-3-glucoside; 16, isorhamnetin-3-glucoside; and 17, kaempferol-
3-(2-sinapoyl-glucoside)-4'-glucoside. Compounds were numbered according to HPLC elution order and numeration of Figure 1.

identified as important compounds in the differénsatva seed D. erucoides(4). In contrast, these compounds have not been
samples (4). Therefore, it is possible to detect quercetin identified in the present work iD. tenuifolia, and it suggests
derivatives in leaves in some ecotypes or chemotypes of thisimportant differences between ecotypes. However, no structural
plant. The presence of those compounds in seeds could banformation on the occurrence @-diglucosides o©O-triglu-
explained as an answer to specific needs of the seeds (such asosides and on its interglycosidic linkages or the position of
germination or defensive responses), and those compounds cafinkage in phenolic hydroxyls has previously been reporfd (
disappear along the vegetative cycle of the plant, once they areDifferent tetraglucosides have been identifiedirassica, and
no longer necessary. However, some flavonoids detected inthe interglycosidic linkage was always characterized as 2
leaves could be the result of the de novo synthesis. although the sophoroside (glucose~12 glucose) and sophoros-

Some new quercetin triglucosides, both mono- and mainly trioside (glucose 1— 2 glucose 1— 2 glucose) are more
diacyl derivatives, have been identified in our samples and not frequently identified in nature (12,6).
in previous metabolite profiling studies Brassicaceag4). Both ErucaandDiplotaxis are cosmopolitan genera that are
Concerning the monoacyl derivatives, both quercetin methoxy- presented in the flora of countries from different continents.
caffeoyl triglucoside and quercetin caffeoyl triglucoside were Moreover, the bank of genetic resources of these groups showed
identified for the first time inDiplotaxis. Regarding the diacyl  an important number of possible ecotyp&} For instance, in
derivatives, dimethoxycaffeic and dicaffeoyl have been identi- the Indian subcontinent, particularly in Pakistan, special ecotypes
fied as new quercetin triglucoside derivatives. A similar of E. sati:a are cultivated for seed productiof?). In addition,
acylation pattern was identified in a recent workBnassica Brassicaceaédas other important secondary metabolites such
oleraceal. var. costata; the kaempferol diacy! triglucoside as glucosinolates, which are involved in many plant functions
derivatives were the main compounds deteciél (To the best including natural plant defenses. Recently, Kliebenstien et al.
of our knowledge, the characterization of these quercetin diacyl indicated an association between the glucosinolate and the
tri-O-glucosides has not been previously reported in nature, with phenylpropanoid pathways, and it appears to be cross-talk
the exception of compourtl, recently described by Werckele between both pathways (18). Furthermore, variation in the
et al. (8). glucosinolate profile has been foundAnabidopsiswhere after

It is a noteworthy that botEruca and Diplotaxis showed a analysis of 39 ecotypes, 14 different glucosinolate profiles were
different glycosilation pattern than other closely related species found (19). These differences in glucosinolates profile were
such asB. oleraceag(12) or B. rapa(6). The results showed detected irD. tenuifolia(20). Therefore, it is possible that the
that such a pattern is based on the linkage of glycosyl moieties phytochemical differences found between Eiplotaxissamples
in different phenolic hydroxyl positions of the flavonoid nucleus analyzed in this work and those analyzed by Bennett eéal. (
(di-O-glucosides or tri-O-glucosides) in contrast with the are related to different ecotypes or chemotypes. It is also
Brassica species whereD-di- and O-tri-glucosides are the  remarkable the high degree of similarities between them.
habitual glycosilation pattern (12). Concerning theEruca profiles, high similarities between our

Moreover, tetra-O-glucosides haven been identified and samples and Bennett’'s samples were found, and in contrast,
quantified in young leaf extracts from bofh. tenuifoliaand substantial differences were found regarding those proposed by
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Werckele et al. (B These results suggest that a possible incorrect
botanical identification could be the explanation for these
differences.

In summary, metabolite profiling could be crucial in many

aspects such as fundamental research by improving the polyphe-

nols knowledge for the nutritional quality applications of plant
food. Moreover, important differences betwe&mnuca and

Diplotaxis genera have been demonstrated, and also, new (11)

polyphenols have been tentatively identified for the first time;
a study of NMR spectroscopy to confirm these structures was
necessary. In this context, further studies concerning the
bioavailability of these compounds would be important and

mandatory to recommend these species as new source of

polyphenols, and additional studies with a larger number of
samples of these species are necessary.
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