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Application benefits

e Fully automated workflow for the OPA/FMOC derivatization of amino acids
within the Thermo Scientific™ Vanquish™ Split Samplers and subsequent liquid
chromatographic (LC) analyses with proven robustness

¢ Instrument control, data acquisition, and data processing under Waters™ Empower™
3.8.0 software, fully compatible with Thermo Scientific™ Standard Instrument
Integration (Sll) for Empower 1.3

Goal

Demonstrate the ease of use of the Thermo Scientific™ Vanquish™ Core HPLC System
and Thermo Scientific™ Accucore™ C18 HPLC Column for amino acid analysis through
the implementation of automated in-needle derivatization within a Waters Empower
environment

Introduction

Amino acids (AAs) are essential building blocks of life and are commonly analyzed
in both scientific research and industrial applications. Although over 500 AAs occur
naturally, most analyses focus on the 20 proteinogenic a-AAs. These are typically
separated using techniques like reversed-phase (RP), hydrophilic interaction (HILIC),!
or ion-exchange (IEX) chromatography, combined with different detection methods.
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Because many AAs do not naturally absorb UV light, a common
approach is to enhance their detectability through pre-column
derivatization—using ortho-phthaldialdehyde (OPA) for primary
AAs and 9-fluorenylmethyloxycarbonyl chloride (FMOC-CI) for
secondary AAs—to produce highly fluorescent compounds.
However, manual derivatization can be tedious and prone to
inconsistent results. This is where automation offers a clear
advantage: it simplifies workflows, reduces hands-on time,
improves reproducibility, and enhances lab safety—making it
especially valuable in routine analytical environments.

A previous customer application note? demonstrated in-depth
how OPA/FMOC derivatization of AAs can be fully automated
using in-needle sample preparation (Figure 1), controlled by

the autosampler of a LC system and managed through the
Thermo Scientific™ Chromeleon™ Chromatography Data System
(CDS). While the flexibility in hardware selection was showcased
in a previous document,? the workflow implementation with
another vendor’s CDS is the focus of this application brief.
Specifically, it demonstrates how the same automated
derivatization process was successfully implemented using
Waters Empower 3.8.0 software with the SlI for Empower 1.3
plugin on a Vanquish Core HPLC system. Some key steps for
instrumental setup and data processing for successful operation
within the Empower environment are highlighted.

Experimental

Experimental details on chemicals used, sample, reagent, and
standard preparation, as well as detailed method parameters are
given in the in-house experiments of reference 2.

Instrumentation
Thermo Scientific Vanquish Core HPLC system consisting of:

e Thermo Scientific™ System Base Vanquish™ Core
(Cat. No. VC-S01-A-02)

e Thermo Scientific™ Vanquish™ Quaternary Pump C
(Cat. No. VC-P20-A-01)

e Thermo Scientific™ Vanquish™ Split Sampler CT
(Cat. No. VC-A12-A-02)

e Thermo Scientific™ Vanquish™ Split Sampler Sample Loop,
stainless steel, 100 pL (Cat. No. 6851.1950)

e Thermo Scientific™ Vanquish™ Column Compartment C
(Cat. No. VC-C10-A-03) with passive pre-heater,
5 L, 0.25 x 580 mm, stainless steel (Cat. No. 6732.0180)

e Thermo Scientific™ Vanquish™ Fluorescence Detector F,
D-PMT (Cat. No. VF-D51-A)

e Thermo Scientific™ Vanquish™ Fluorescence Standard Flow
Cell, 8 uL, biocompatible (Cat. No. 6079.4230)
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Figure 1. In-needle derivatization of primary and secondary AAs with OPA/MPA and FMOC-CI reagents for subsequent LC analysis of the

fluorescent derivatives.? *Borate buffer pH 10, **

acetic acid for quenching.
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Consumables

¢ Thermo Scientific™ Accucore™ C18 Column, 3 x 150 mm,
2.6 um (Cat. No. 17126-153030)

e Thermo Scientific™ Unigard™ Direct-Connection
Guard Cartridge Holder (Cat. No. 852-00)

e Thermo Scientific™ Accucore™ C18 Guard Cartridge,
3 x 10 mm, 2.6 pm (Cat. No. 17126-013005)

e Thermo Scientific" SureSTART™ 2 mL Amber Glass

Short Thread Screw Top Vials, 100/pack, Level 2

The plugin enables the operator to configure and control the
Vanquish Core HPLC system under Empower software. As
shown in Figure 2A, the Empower interface opens with all familiar
control elements. A right-click on the module panels opens the
instrument view (Figure 2B) and enables the change of parameter
settings. A wizard guides you through all steps to set up a new
instrument method (Figures 3 and 4), which can be placed in

the method set and then be selected on the Empower interface
in the drop-down menu. Some more detailed guidelines can be
reviewed in reference 3.

(Cat. No. 6ASV9-2P)

Data processing and software

For data acquisition and analysis, Empower CDS was used
(version 3.8.0) together with the Thermo Scientific SlI for

Empower plugin (version 1.3).

The in-needle derivatization of the AAs was realized by a Custom

Injection Program (CIP) set up within the instrument method

the table as shown in Figure 5.

editor of Empower CDS. The CIP mode was selected as Replace
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Figure 2. Screenshots of (A) Empower interface with sequence example and (B) Sl for Empower instrument view.
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Figure 3. Screenshots of Sll for Empower instrument method wizard for pump, sampler, and column compartment.
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Figure 5. Sll for Empower CIP for in-needle derivatization of AAs.



Results and discussion

The in-needle derivatization workflow for AAs with the Vanquish
Core HPLC system was easily implemented on an Empower-
controlled workstation. Figure 6 shows the AA separation
achieved, including retention times, as visualized in the Empower
environment. It displays a calibration standard injection—

with all tested AAs present at equal concentrations—and a
representative test sample injection of soy sauce.

The data processing is approached as usual under the Empower
CDS. For example, calibration curves using a quadratic fit were
created to estimate the sample concentrations of each individual
AA. The fit type, along with the list of AA components and their
corresponding amounts, can be adjusted in the processing
method settings. Figure 7 gives an exemplary calibration curve
for tyrosine (Tyr), as displayed in the calibration curve window,
next to some sample results observed for a soy sauce sample in
the data review window.
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Figure 6. Chromatograms of a 75 uM AAs calibration standard and a soy sauce test sample.
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Figure 7. Data processing under Empower CDS. (A) Tyrosine calibration curve results observed in the calibration curve window and

(B) soy sauce sample results observed in the data review window.
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Conclusion

The automated OPA/FMOC derivatization workflow is both
effective and highly adaptable across various laboratory
hardware and software setups. The cross-platform
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e Vanquish HPLC systems are fully compatible with Empower 3
software using SlI for Empower, including support of key
features like CIPs, making it an ideal choice for multi-vendor
laboratory environments.
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