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APPLICATION NOTE

Introduction

The analysis of components is important in the chemistry, microbiology and
engineering of food products. Component analysis is a useful tool in the
authentication, quality or adulteration of food in production and storage units®.

Compared to conventional food analysis methods such as liquid or gas
chromatography and calorimetry, fluorescence spectroscopy is a fast and simple,
minimally invasive and non-destructive technique®. It can consequently be
applied directly, without additional preparation or separation of components.
Moreover, its sensitivity has been widely reported®* as 100-1000 times higher
than other spectrophotometric techniques.

The multi-dimensional spectral and time resolved techniques including
excitation, emission, synchronous and lifetime scans can be used to investigate
the fluorescence landscapes of wine products. This way their unique fingerprint
can be obtained, associated with fluorescent compounds naturally occurring in
foods. Fluorescent compounds commonly found in wines are polyphenols,
flavonoids, stilbenes vitamins, tannins and amino acids®®.

Methods & Materials

Excitation and emission spectra were measured using an FLS980 fluorescence
spectrometer equipped with a 450 W Xe lamp and double excitation and
emission monochromators. Gratings blazed at 400 nm were used at the
excitation and emission arms. A photomultiplier tube detector (Hamamatsu,
R928P) with 0.2 s dwell was used. Higher diffraction orders were filtered by the
integrated long wave-pass filters in the FLS980.

Two white wine samples from different regions (Pinot Grigio, Sicily and
Falanghina, Benevento) were measured in quartz cuvettes of 10 mm path-length
in right angle geometry. To maintain the intact food matrix’ the samples were
used as obtained, with optical density (OD) 0.5.

For time-resolved measurements a picosecond pulsed diode laser (EPL-375,
375 nm, 5mW) was used. In time-resolved measurements, the sample is
excited by a pulse duration as short as possible, and shorter than the decay of
the sample. The exponential decay of the fluorescence was then detected and
fitted in order to reveal the lifetime of each fluorescent compound. This needs,
however, to be distinguished from the response function of the instrument (IRF)
in order to obtain the pure lifetime of the sample as will be shown in the next
section.
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Results - Discussion

The excitation-emission maps (EEM) of the wine samples were obtained and are
shown in Figures 1 and 2 using the F980 software. The emission maxima can be
seen at 456 nm upon excitation maxima at 370 nm agreeing with the
fluorescence spectra of phenols and flavonols®”.
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Figure 1: Excitation-emission map of the Falanghina sample, AAexc = AAey = 3 NmM, tjne = 0.2 s.
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Figure 2: Excitation-emission map of the Pinot Grigio sample, AAexc = AAem = 4 NM, tie = 0.2 s.
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The time-resolved emission of the Pinot Grigio sample at 450 nm fitted by an
exponential reconvolution and the time-resolved emission map obtained
between 400 nm to 650 nm are shown in Figures 3 and 4, respectively. From the
map, the emission spectra at time intervals of interest can be obtained by the
method of slicing.

4 ‘ ‘ ‘ ‘ ‘
w0 \ Emission decay at 450 nm | Fitresults
103; \ Instrument Response Function 11 =0.04 ns
: \ Exponential fit T2 =0.89 ns
% 102! | Residual T3 =3.82ns
8 i 1 14 =13.97ns
10Ll T x> = 1.067
o i B T I T T WMWWMMHhM||H
60 70 80 90

0 10 20 30 40 50

" Time/ns
T 4.6F ‘
=) |
E OO AL “ LA AR L LAY Y AL L A s 0. PP TV, S T,
O
x -4.6-
Figure 3: Time-resolved emission of the Pinot Grigio sample at 450 nm with a four term
exponential fit with a x> = 1.067, while the three term fit had x? = 1.48.
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Figure 4: Time-resolved emission map of the Pinot Grigio sample. The cross section is at
Aem = 450 nm, while the time calibration of the measurement was 0.025 ns.
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Figure 5 shows the time-resolved emission spectra between 8 ns to 55 ns after
slicing and normalization of the map in Figure 4, in the comprehensive F980
software. A shift of the emission peak from 448 nm to 462 nm is observed, as
well as a change in emission ratio with an isoemission point at 520 nm.
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Figure 5: Normalized emission of the Pinot Grigio sample after slicing the data of Figure 4 at
10 bins between 8 ns to 55 ns.
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Proprietary notice

Words and logos marked with ® or ™ are registered trademarks or trademarks owned by EDINBURGH INSTRUMENTS Limited. Other brands and names mentioned
herein may be the trademarks of their respective owners.

Neither the whole nor any part of the information contained in, or the product described in, this document may be adapted or reproduced in any material form except with
the prior written permission of the copyright holder.

The product described in this document is subject to continuous developments and improvements. All particulars of the product and its use contained in this document are
given by EDINBURGH INSTRUMENTS in good faith. However, all warranties implied or expressed, including but not limited to implied warranties of merchantability, or

fitness for purpose, are excluded.

This document is intended only to assist the reader in the use of the product. EDINBURGH INSTRUMENTS Limited shall not be liable for any loss or damage arising from

the use of any information in this document, or any error or omission in such information, or any incorrect use of the product.

Confidentiality status

This document is Open Access. This document has no restriction on distribution.

Feedback on this Application Note

If you have any comments on this Application Note, please send email to sales@edinst.com giving:
the document title
the document number
the page number(s) to which your comments refer

an explanation of your comments.

General suggestions for additions and improvements are also welcome.
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