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Abstract

A comparison between two analytical techniques is presented treingresveratrol as analyte and vine leaf as sample. The employed
methods were: (a) laser desorption followed by resonance enhanced multiphoton ionization coupled with time-of-flight mass spectrometry
(LD-REMPI-TOFMS), and (b) reversed-phase high performance liquid chromatography (RP-HPLC) with fluorescence detection. While
both techniques show a similar range of linearity and reproducibility, marked differences were found in their sensitivity and required time
for a single analysis. For example: (i) the chromatographic method required considerable less time (30 min) than the REMPI method to
implement the analysis, (i) the detection and quantification limits of the REMPI technique were 2.1 aml 617 respectively, while for
the chromatographic method they were ten times minor, i.e. 20 apg 67*, respectively. A critical assessment including advantages and
drawbacks of each technique is presented.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction Transresveratrol has received attention in recent years
due to its capacity to protect against global cerebral ischemic
Phytoalexins are produced by plants as a defense responsmjury and to ameliorate oxidative damage; it can also inhibit
to fungal infection, mechanical damage and UV irradiation cellular events associated with tumour initiation, promotion
[1]. Transresveratrol (3,5,/4trihydroxystilbene) isone ofthe  and progressiof#].
major stilbene phytoalexins found in different families of Due to the beneficial health effects wnsresveratrol,
plants such as tHeolygonum Cuspidatura,Chinese medic-  several methods have been developed for its detection and
inal plant, whose extract contaitransresveratrol of purity quantification. Monitoring of resveratrol and other pheno-
range from 10to 99%. Also grapes, peanuts and their productdic compounds requires analytical methodologies capable of
are considered the mostimportant dietary sources of resveraperforming determinations at trace concentration levels, such
trol [2]. The amount ofrans-resveratrol inred wines s higher  as chromatographic techniques, and some pretreatment steps
than in rose or white wines, partly due to the winemaking pro- because usually the matrix is too complex.
cess but also depending on the grape variety, environmental Transresveratrol is usually analyzed by reversed-phase
factors in the vineyard and wine processing technid8ks high performance liquid chromatography (RP-HPLC) with
standard bore columns. Most HPLC methods perform sepa-
* Corresponding author. Tel.: +34 913943260; fax: +34 913943265, ation by acidic solvent gradient elution and detection with
E-mail addresslasres@pluri.ucm.es (A.G. Uia). spectrophotometric U\5], UV diode array (DAD)[6], or
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fluorimetry [7-9]. Fluorimetry, together with UV-DAD de-  also analyzed by means of the REMPI technique. It should be

tection[10] and electrochemical detec{dd], have beenalso  pointed out that the REMPI technique can be applied with-

applied to enhance the sensitivity of detection in HPLC. In out sample preparation; therefore, for the sake of the com-

addition, some work based on the application of LC cou- parison with the HPLC the same extract sample was used in

pled with MS[12] has been published. Methods based on both experimental methods. After a brief description of those

gas chromatography mass spectromgltBl} have been pro-  methods, their quality of the results and the relevant analyti-

posed fortrans-resveratrol analysis, but this technique has a cal parameters were compared and a critical assessment was

major inconvenience: usually extraction, clean-up or aderiva- done in order to establish the main advantages and drawbacks

tization reaction are required prior to GC analysis of this of each experimental method.

substance and this handling can enhancértiresto cisiso-

merization of resveratrol. In all these techniques, the limiting

step intransresveratrol analysis is the sample preparation, 2. Experimental

not only because of the need for costly and time consum-

ing operations, but because of the error sources introduced?2.1. Reagents and standards

during this analytical step. This has originated some contro-

versy among different laboratories on their respective sam- HPLC-grade methanol, from Fluka (Switzerland),

ple preparation procedurfsi—16] Revisions of some ofthe  ethanol, from Scharlau (Barcelona, Spain), glacial acetic

methods for the analysis ttRnsresveratro[17—19]showed acid from Carlo Erba (Milan, Italy) and purified water with

a huge variability in the values published. This was attributed a Milli Q system from Millipore (Milford, MA, USA) were

to a possible isomerization during the process of derivati- used.

zation, losses due to oxidation, isomerization or hydrolysis A transresveratrol standard (99%) from Sigma Aldrich

during the extraction and separation processes, and the preswas used.

ence of some resveratrol derivatives that could interfere in  Standard solutions: 250 mgt stock solution in ethanol

the results. Several sample preparation methods used for thavas prepared. Working standard solutions were prepared by

determination ofransresveratrol by HPLC and a compari- diluting the stock solution in ethanol. The standard solutions

son of their main features have also been revie[28§l Di- were stored at-4°C in darkness.

rect analysis ofransresveratrol using no chromatographic

techniques as micellar electrokinetic capillary electrophore- 2.2. Samples

sis and a new technique based on the combination of laser

desorption (LD) followed by resonance enhanced multipho-  Vine leaves were directly obtained from the vineyard after

tonionization (REMPI) and time-of-flight mass spectrometry harvest in October. They were cutin pieces and introduced in

(TOFMS) has been also performed. ethanol (ca. 8 L for 4 kg of leaves) allowing 3 weeks of mac-
The mostcommon samples analyzed for the determinationeration to extract theansresveratrol. During maceration a

of resveratrol are wine (mainly red wine), grapes, peanuts or sample of the solution was taken every 2 days to follow the

peanut butters, although, the are also studies to a lesser degreextraction process by the evolution of the UV-vis absorption

in plants like tea and soy, and human tissues. For wine andspectrum. The maceration process was carried outin darkness

grape juice samples, several methods have been developednd at room temperature.

[21-23]for the analysis ofransresveratrol by direct injec- After maceration, the solution was filtered through cotton

tion on the HPLC system, butin most cases this leads to com-and the residue was analyzed by LD-REMPI-TOFMS to

plex chromatograms which sometimes do not allow reliable confirm the complete extraction of thransresveratrol from

identification and/or quantification of the pe4R8]. Micellar the leaves.

electrokinetic capillary electrophoresis has been also used in  The obtained solution was directly used for the subse-

wine samples with a clear lack of sensitivity attributed to the quentanalysis. All samples were protected from light to avoid

need for preconcentration techniquy24]. In a previous pa- photon-induced isomerization during sample treatment

per, the analysis dfansresveratrol in plant samples, namely

in vine leaves by LD-REMPI-TOFMS was reportgb]. 2.3. LD-REMPI-TOFMS

The technique has been further used fi@nsresveratrol

analysis in order to assess its relationship to grape disease A full description of the REMPI technique based on the

resistance and to investigate its activity as a natural pesticidecombination of laser desorption with REMPI-TOFMS for

[26,27] the analysis ofrans-resveratrol in plants has been previously
The present paper is dedicated to the comparison betweerpublished25], so only a briefreportis given here. Essentially,

RP-HPLC with fluorimetric detection and LD-REMPI- it consists of two independent high vacuum chambers; the

TOFMS techniques in the analysistoins-resveratrol. Thus,  first chamber is used for both laser desorption and laser post-

the separation dfansresveratrol from other phenolic com- ionization of the sample followed by the ions acceleration

pounds in vine leaf extract samples was performed using RP-towards the second chamber, basically a time-of-flight unit

HPLC. The same type of extract sample and compound waswith a two microchannel plate detector. A few nanosecond
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