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NTRODUCTION

Over the last years, it has been demonstrated that the increase of multi-way data dimensions has a positive impact on analytical figures of merit, e.g. higher sensitivity, lower limits of
detection and gquantitation, better selectivity, among others. First- and second-order data analyses have become excellent tools for the resolution of complex samples which would result
experimentally challenging from the univariate calibration standpoint. On the other hand, even though no additional analytical advantages have been yet proved, third-order data analysis for
analytical applications constitutes a field worth to be explored. Although multidimensional instrumental signals are easy to be obtained with the available modern instrumentation, and severa
chemometric algorithms have been successfully developed to solve multi-way data problems, the way in which the multi-way data are generated may have a significant effect on the fina
results. In this work, a comparative study of different third-order data generation approaches was carried out. Three methods based on identical liquid chromatographic conditions but couplec

to different emission and excitation fluorescence detection system were developed for the analysis of antibiotics in agueous matrices.

XPERIMENTAL PROCEDURES

All experiments were performed under same chromatographic conditions, by using an

Agilent 1100 LC instrument in isocratic mode. * Mobile phase: HAc buffer pH4.0:ACN:MeOH mixture (71:9:20).
* Analytical column Zorbax XDB-C18, 75x4.6mm, 3.5um. * Column temperature at 35 °C.
1) Collection of fractions 2) Multi-chromatographic run / Multi-excitation 3) On-line EEM detection
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*EEM= Excitation-Emission Matrix Fractions = Time (J) *TEM= Time-Emission Matrix Chromatographic run = Ag, (J) Sequential EEMs = Time(J)

ESULTS and DISCUSSION

In order to demonstrate the complexity of the system, the data pre-processing just included smoothing. No peak alignment or baseline correction was performed.
The figures show PARAFAC results.
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General features
Complex data pre-processing
Simple data processing
Automated data generation
One Instrument is required
Time consuming

Minimal data pre-processing
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-
[6)]
o

o
S B A B LA R |

Arb. Absorbance / u.a.
s
o

Arb. Absorbance / u.a.

Arb. Absorbance / u.a.

S

3 PP U R | S~ .
0.80 0.95 1.10 1.25 1.40

o
w
¥

©
N
N

3"dorder data (TEEC)
Non-trilinear data

39 order data (TEEC) 31 order data (TEEC)

Trilinear data — . .
. . Non-trilinear data Breaking mode=EXxcitation
High selectivity in the three _ . L | N
- - — Breaking mode=Elution time 000t (Excitation is strongly affected
380 400 420 440 460 480 500 m O d eS 380 400 420 440 460 480 500 0O 0 0 400 420 440 460 480 . . .
Emission Wavelength/nm (Peak Shlftlng Wlthln Sample, Emission Wavelength/nm by COﬂCEﬂtfﬂthﬂ/GlUthﬂ tlme)
| i | A ]
leading to a trilinear break in T T High selectivity in the three

excitation mode) modes
High selectivity in two modes
Low selectivity in one mode

o
o
o

Norm. Absorbance / u.a.
(en]
>

Norm. Absorbance / u.a.

Norm. Absorbance / u.a.

14-way data array (Conc-TEEQC)
' Non-quadrilinear

| Breaking mode=Elution time
—{(Peak shifting between samples)

Norm. Absorbance / u.a.
Norm. Absorbance / u.a

Norm. Absorbance / u.a.

270 275 280 285 290 295 300 305 270 280 290 300 310 320 330 340

260 270 280 290 300 310 320 330 340 260 265
Excitation Wavelength / nm Excitation Wavelength / nm

Excitation Wavelength / nm “TEEC= Time-Excitation-Emission Cube

ONCLUS|ONS The three techniques allow to obtain third-order data in a simple way without using sophisticated instrumentation. Method 1 becomes the selected one to generate this
- kind of data despite of the instrumentation requirement and the time consumption. The obtained data is simple and well-known algorithm are used for its modelling. This

methodology could be improved by using a fast-scanning spectrofluorometer. On the other hand, just a HPLC with fast-scanning fluorescence detector is required for Method 2. However, due to its

high time consumption, it iIs not appropriate for long chromatographic runs and analysis of unstable compounds. Furthermore, complex data pre-processing could be demanded prior to data
modelling. Last but not least, the Method 3 shows the most promising methodology for 3'9-order data generation, considering its equipment simplicity and fast data acquisition. Nevertheless, it is
strongly necessary to develop an algorithm that allows to model this data, taking into account its particular characteristics.
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