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The Liquid Chromatography System

Learn more at www.thermoscientific.com/LiquidChromatography

Redefining HPLC and UHPLC to Give You More

The Thermo Scientific™ Dionex™ UltiMate™ 3000 platform is the most 
complete LC solution provided by a single chromatography powerhouse. By 
enabling all our UltiMate 3000 systems to be UHPLC compatible by design, 
we provide the market-leading system solution to all users, all laboratories 
and all analytes. 

Our advanced workflow automation and software solutions boost  
productivity and ease-of-use of your UltiMate LC 3000 systems beyond  
traditional concepts: 

• Exceptional flow-pressure footprint for all our pumps for a maximum  
 of column diameter flexibility

• Unique detectors and flow cells

• Highly productive Thermo Scientific™ Dionex™ Chromeleon™  
 chromatography data system (CDS) and Mass Spectrometry  
 (MS) software

• Powerful online LC method database

As a trusted chromatography provider for more than three decades, we are 
proud to offer unique and highly productive solutions for your future-proof 
and forward-looking investment. 

Click on the different products 
to learn more
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Chromatography for Neuroscience Analysis

When you are studying central nneurotransmission and/or the effect of 
drugs and disease, you need precise, reproducible results, and you need 
them fast. The continuing need for greater temporal and spatial resolu-
tion—often with lower-volume microdialysis perfusate samples—requires 
the use of extremely sensitive analytical instrumentation. Thermo Scientific 
Dionex LC Systems for neuroscience offer distinct benefits to help you 
get the utmost information from your precious samples.

Using our UHPLC-ready systems, highly sensitive and selective detectors, 
and state of the art column technologies, along with proven analytical 
methods, precise automation and advanced data handling will help you to: 

• Measure femtogram levels of analytes

• Analyze multiple neurotransmitters simultaneously

• Conserve precious samples and reagents using UHPLC

• Increase sample throughput with reliable, maintenance-free sensors
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Liquid Chromatography techniques combined with electrochemical 
detection (ECD) provide highly sensitive and selective analyses for a 
wide range of biological and pharmaceutical compounds. The Thermo 
Scientific UltiMate 3000 Electrochemical Detector is specifically 
designed to function along with our UltiMate 3000 UHPLC+ systems to 
provide superior sensitivity through minimizing background currents and 
noise, resulting in the best limits of detection. For monitoring biological 
processes, as in neuroscience, this enables greater spatial and temporal 
resolution. These capabilities extend well beyond neuroscience, from 
cardiovascular and cancer research to natural products, where high 
sensitivity and selectivity are critical.

Turnkey Solutions for Neuroscience Analysis

This UltiMate 3000 system offers a turnkey solution for measurement 
of femtogram levels of oxidizable or reducible compounds, with full 
capabilities for analysis of neurotransmitters, drugs and metabolites, 
natural products and genotoxins from biological samples.  The robustness 
and reliability of the system offers you the confidence and capability to 
achieve ultrasensitive results and maximum performance with minimum 
effort and downtime.

• The solution for analysis of neurotransmitters, thiols, and drug  
 metabolites in biological systems

• A completely biocompatible flow path minimizes interference, assures 
 exceptionally low backgrounds, and minimizes degradation of  
 labile analytes

• Precision autosampler delivers high-performance analyses with zero  
 sample carryover and accurate sampling from low-volume samples  
 with minimal waste

• Our system configurations are designed for reliable operation and  
 increased system longevity 

• Advanced system control and monitoring using the Chromeleon  
 CDS software
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Multiple Neurochemical Profiling

In order to obtain the maximum information from biological samples,  
neuroscientists require a sensitive approach that can measure numerous 
key neurochemicals, simultaneously. The ability to measure low levels  
of many different neurochemicals simultaneously is challenging, due 
to detector sensitivity and the chromatographic issue of resolving 
analytes with similar chemical structures. Most of the biogenic amines 
and metabolites can be oxidized electrochemically, making the use of 
electrochemical detection routine for the analysis of these compounds.  
In this example, a simple, rapid, and accurate method was developed for 
the analysis of biogenic amines, their metabolites, and precursor amino 
acids using isocratic chromatography with a multichannel electrochemical 
detector. This enables both chromatographic and voltammetric resolution 
of many compounds, thereby enhancing the identification and accurate 
quantification of these compounds.

4 Advances in Neurochemical Profiling of Brain Tissue Samples Using HPLC with a Novel Four-Channel Electrochemical Array Detector

0.1 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0
-20.0

-15.0

-10.0

-5.0

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0
nA

min

4

3

2

1

VM
A

Ty
ro

si
ne

D
O

PA
C

D
A

5H
IA

A

KY
N

3M
T 5H

T

Tr
yp

to
ph

an

H
VA

550 mV
400 mV

250 mV

100 mV

Advances in Neurochemical Profiling of Brain Tissue Samples Using HPLC with a Novel Four-Channel Electrochemical Array Detector
Bruce Bailey, Nicholas Santiago, Ian Acworth
Thermo Fisher Scientific,  22 Alpha Road, Chelmsford, MA, USA

Conclusions

• The method for biogenic amines, their metabolites, and precursor amino acids
was both highly sensitive and rapid. All compounds were analyzed within
15 minutes and with limits of detection of less than 10 picograms on-column.

• Voltammetric resolution offers better insights into the proper identification of
individual compounds since each will have a unique but reproducible pattern 
across the four electrode channels.

• Neurochemical profiles of brain tissue samples can be easily obtained using 
readily available instruments, columns, and mobile phases.

Overview
Purpose: In order to obtain the maximum information from biological samples,
neuroscientists require a sensitive approach that can measure numerous key
neurochemicals, simultaneously. A simple, rapid, and accurate method was
developed for the analysis of biogenic amines, their metabolites, and precursor 
amino acids using isocratic chromatography with a multichannel electrochemical 
detector. This enables both chromatographic and voltammetric resolution of many
compounds, thereby enhancing the identification and accurate quantification of
these compounds.

Methods: Profiling of biogenic amines, their metabolites and precursor amino
acids using HPLC chromatographic techniques with a multichannel 
electrochemical instrument and readily available column and mobile phase
is described.

Results: The method enables the rapid separation of various neurochemical 
compounds at trace levels and without significant matrix interferences.

Introduction
The ability to measure low levels of many different neurochemicals simultaneously
is challenging due to detector sensitivity and the chromatographic issue of
resolving analytes with similar chemical structures. Most of the biogenic amines
and metabolites can be oxidized electrochemically so the use of electrochemical 
detection is routine for the analysis of these compounds. Chromatographic
techniques have advanced over the years, however, even with the use of UHPLC
columns, baseline resolution of many different analytes still remains difficult due to
the constraints of isocratic HPLC mode for their separation. Although gradient
elution would improve analyte resolution, electrochemical detection is typically only
used with isocratic approaches due to adverse effects of changes in mobile phase
composition on detector performance. A new modular electrochemical detector has
been developed that uses multiple coulometric electrodes in series, with each 
electrode having a unique potential setting. This voltammetric approach provides
additional resolution of analytes beyond their chromatographic separation. The 
detector is fully compatible with gradient HPLC techniques and provides an
autoranging feature that enables the simultaneous measurement of low and high
level analytes. Qualitative information is thereby enhanced while still maintaining
quantitative sensitivity requirements for specific analytes at low concentrations.
Examples illustrating the content of biogenic amines and acid metabolites in brain 
tissue samples are presented, using a four channel electrochemical array
combined with UHPLC chromatographic separation.

Methods

.

© 2013 Thermo Fisher Scientific Inc. All rights reserved.

PEEK is a trademark of Victrex PLC. Peeksil is a trademark of SGE International Pty Ltd. All
other trademarks are the property of Thermo Fisher Scientific and its subsidiaries. This 
information is not intended to encourage use of these products in any manners that might
infringe the intellectual property rights of others.

Results and Discussion

Flow: Isocratic at 0.50 mL/min.
Temperature: 35 °C
Column: Thermo Scientific™ Hypersil™ BDS C18 column, 3 µm,

3 × 150 mm; Thermo Scientific Hypersil BDS guard column 
(28103-013001); Thermo Scientific™ UniGuard™ guard cartridge 
holder (852-00)

Inj. Volume: 5 µL (standards) – 10 µL (tissue samples, partial loop)
Mobile Phase: Thermo Scientific™ Dionex™ Test Phase (70-3829)
EC Cell: Thermo Scientific™ Dionex™ model 6011RS ultra Coulometric

Analytical cell: E1: +100 mV: E2: +250 mV, E3: +400 mV,
E4: +550 mV vs. Pd reference electrode

Animals: Male Sprague Dawley rats weighing 175–200 grams were 
administered vehicle (saline) via i.p. injection. One hour later 
animals were sacrificed by carbon dioxide asphyxiation and the
brains rapidly removed, dissected, and frozen at -70 °C.

Sample 
Preparation:

Brain tissue samples (10–25 mg) were prepared in 0.3 N perchloric
acid, sonicated to disrupt the tissue and centrifuged at 13,000 RPM
for 10 min. The clear supernatant was transferred into an 
autosampler vial and placed on the autosampler at 10 °C.

Biogenic Amines and Metabolite Analytical Conditions

An instrumental prerequisite for trace analysis is that the HPLC system must be 
inert in order to achieve optimal sensitivity using an electrochemical detector. The 
system shown above in Figure 1A uses biocompatible materials in the flow path
to reduce the influence of metal that can contribute to elevated background currents
at the electrochemical cell. The recent introduction of the ECD-3000RS detector 
enables multiple electrodes to be attached in series after the HPLC column. Use of
the 6011RS cell (Figure 1B) provides coulometric electrochemical efficiencies. This
platform provides both chromatographic and voltammetric resolution of compounds.
New nanoViper (Figure 1C) fingertight fittings were employed to cope with the 
higher pressures due to smaller column particles. These fingertight, virtually zero-
dead-volume (ZDV) capillaries can operate at pressures up to 14,500 psi and are 
much safer to use than PEEK™ tubing which can slip when using elevated 
pressures. They are made of PeekSil™ tubing and are available in small internal 
dimensions to minimize chromatographic band spreading. Capillaries used on this
system were 150 micron ID for all connections made prior to the autosampler valve 
and 100 micron ID for those made after the injector valve.

Analysis of Biogenic Amines and Acid Metabolites

A common assay used for brain tissue samples is the analysis of important
biogenic amines norepinephrine (NE), dopamine (DA), and serotonin (5HT), amino 
acid precursors tyrosine and tryptophan and metabolites including dihydroxyphenyl 
acetic acid (DOPAC), 5-hydroxyindole acetic acid (5HIAA), kynurenine (KYN),
homovanillic acid (HVA), and 3-methoxytyramine (3MT). A method is described 
which allows the complete separation of these compounds in less than 15 mins
using a 3 micron column (Figure 2). Good linearity of response was obtained since 
the correlation coefficients ranged from R2 = 0.9991–0.9999 for the 12 compounds
evaluated (Table 1) over a concentration range of 5─500 ng/mL. These data used 
the signals obtained at the dominant channel for each compound. The percent
relative standard deviation (%RSD) for the calibration curves (seven concentrations
in duplicate) is also shown in Table 1. The RSD values ranged from 0.98% to 
5.48%, indicating that the coulometric electrodes provided good stability during this
analysis.

FIGURE 1A. Inert HPLC system for trace neurochemical analysis.
FIGURE 1B. 6011RS ultra Coulometric Analytical Cell
FIGURE 1C. Specialized Thermo Scientific™ Dionex™ nanoViper™ capillaries

In Figure 3, the section of the chromatographic trace shows both chromatographic 
and voltammetric resolution between the compounds 3MT and 5HT. Note that 
serotonin show a response at lower potentials of 100 and 250 mV, due to the 
oxidation of the 5-hydroxy group, and one at higher potentials of 550 mV due to the 
oxidation of the indole ring nitrogen. Voltammetric resolution offers superior insights 
into the proper identification of individual compounds since each will have a unique 
but reproducible pattern across the four electrode channels.

FIGURE 4. Neurochemical profiling of brain tissue sample (corpus striatum)

Peak Name
RT

(min)
Rel. Std. 
Dev %

Correlation 
Coeff. R2

Dominant 
Channel

1 VMA 2.15 1.40  0.9999 2
2 Tyrosine 2.60 0.94  0.9999 4
3 NE 2.65 2.08  0.9998 2
4 EPI 2.98 1.89  0.9999  2
5 DOPAC 3.60 5.48  0.9991  1
6 DA 4.25 5.22  0.9992 1
7 5HIAA 5.00 3.73 0.9996  4
8 Kynurenine 6.10 1.15  0.9999  4
9 HVA 7.00 0.98  0.9999  3

10 3MT 7.85 3.81  0.9997  2
11 5HT 8.20 1.831  0.9999  4
12 Tryptophan 13.3 2.88  0.9997  4
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FIGURE 3. Chromatographic and voltammetric resolution of compounds 
(100 ng/mL)
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Table 1. Calibration data for standards ranging from 5–500 ng/mL

The analysis of tissue samples is illustrated in Figures 4 and 5. These demonstrate
that picogram sensitivity can be obtained using this technique. Brain tissues from
various regions were analyzed using this method including the corpus striatum and 
frontal cortex.

FIGURE 6. Neurochemical concentrations of regional brain tissue samples
(corpus striatum vs. frontal cortex region)

FIGURE 7. Amino acid precursor concentrations of brain tissue samples
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FIGURE 5. Neurochemical profiling of brain tissue sample (frontal cortex)
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The levels of neurochemicals found in regional tissue samples are presented in
Table 2. These data indicate that the corpus striatum has higher levels of the 
majority of neurochemicals measured, except for serotonin which was slightly
elevated in the frontal cortex sample.

Region VMA DOPAC DA 5HIAA KYN HVA 3MT 5HT

Striatum 873 5235 4108 342 146 1086 202 115
Frontal 
Cortex 611 443 453 246 139 156 20 122

Region Tyrosine Tryptophan

Striatum 18472 14624
Frontal 
Cortex 13326 12158

Table 2. Levels (ng/g tissue wet weight) of measured neurochemicals in
regional brain tissues
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FIGURE 2. Neurochemical profiling with a four-channel electrochemical array 
detector (100 ng/mL)

Thermo Scientific™ Dionex™ UltiMate™ 3000 SR-3000 Solvent Rack (without
degasser). It is recommended that solvents should be degassed daily via vacuum
degassing (this ensures highest possible sensitivity)
Thermo Scientific™ Dionex™ UltiMate™ 3000 ISO-3100BM Pump
Thermo Scientific™ Dionex™ UltiMate™ 3000 WPS-3000TBSL Analytical 
Autosampler
Thermo Scientific™ Dionex™ UltiMate™ 3000 ECD-3000RS Electrochemical 
Detector with integrated temperature controlled column compartment
Thermo Scientific™ Dionex™ Chromeleon™ CDS software, version 6.8
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Figure 1. Neurochemical profiling with a four-channel electrochemical array detector.

Conditions

Flow: Isocratic at 0.50 mL/min.

Temperature: 35 °C

Column: Thermo Scientific™ Hypersil™ BDS C18 column, 3 µm, 3 x 150 mm;  
 Thermo Scientific Hypersil BDS guard column (28103-013001);  
 Thermo Scientific™ UniGuard™ guard cartridge holder (852-00)

Injection Volume: 5 µL (standards) – 10 µL (tissue samples, partial loop)

Mobile Phase: Thermo Scientific Dionex Test Mobile Phase (70-3829)

Detector: Electrochemical—UltiMate 3000 Electrochemical Detector 
 with two inline 6011RS ultra Coulometric Analytical Cells: 
 E1: +100 mV: E2: +250 mV, E3: +400 mV,  
 E4: +550 mV vs. Pd reference electrode
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Download Application Note 1060: Comprehensive Neurochemical Profiling of  
Brain Tissue Samples

http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/lc-associations/114974-AN-1060-70673-Neurochemical-Profiling-Brain-Tissue.pdf
http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/lc-associations/114974-AN-1060-70673-Neurochemical-Profiling-Brain-Tissue.pdf
http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/lc-associations/114974-AN-1060-70673-Neurochemical-Profiling-Brain-Tissue.pdf


A number of different compounds act as neurotransmitters, including 
monoamines such as norepinephrine (NE), dopamine (DA), and serotonin 
(5HT). This example showcases a high throughput, rapid and sensitive 
method for the analysis of dopamine and serotonin. DA and 5HT were 
analyzed in less than five minutes, as described using a short (50 mm) 
UHPLC column, and showed improved temporal resolution to assess 
possible neurochemical changes.
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Figure 2. Rapid Analysis of dopamine and serotonin in a microdialysis sample.

Download the Poster Note: Improving the Temporal Resolution of  
ultra-trace Neurochemical Analysis by HPLC with Electrochemical Detection

Conditions

Flow: Isocratic at 0.40 mL/min.

Temperature: 32 °C

Column: Thermo Scientific™ Acclaim™ RSLC PA2, 2.2 µm, 2.1 x 50 mm

Injection volume: 10 µL partial loop

Mobile Phase: 150 mM sodium dihydrogen phosphate, monohydrate, 4.76 mM citric acid,  
 monohydrate, 3 mM sodium dodecyl sulfate (SDS), 50 µM EDTA, 15% acetonitrile,  
 10% methanol, adjust to pH=5.60 sodium hydroxide, 99.99%, semiconductor  
 grade (14N solution)

Detector:  Electrochemical— Thermo Scientific™ Dionex™ Coulochem™ III detector with  
 5041A High Sensitivity Analytical cell with glassy carbon electrode;  
 12 µm BoPet gasket, E: +225 mV vs. Pd reference electrode

Sample: Artificial cerebral spinal fluid (aCSF) was collected for 10 minutes at 1 µL/min  
 from Collection a 3 mm microdialysis probe positioned in the prefrontal cortex  
 of the rat brain.

Table of Contents

The Liquid Chromatography 

System

Chromatography for Neuroscience 

Analysis

Turnkey Solutions for 

Neuroscience Analysis

Multiple Neurochemical Profiling

Monoamines and Metabolites

Neuroactive Amino Acids

Aminothiols

Acetylcholine

Free D-Serine and D-Aspartic Acid

Recommended System 

Configurations

Peer Review Journal References

http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/PN-70004-Improving-Temporal-Resolution-ultra-trace-Neurochemical-Analysis-PN70004-E.pdf


Neuroactive amino acids act as excitatory and inhibitory molecules in the 
CNS. Measurement of low levels of these amino acids from basal striatal 
microdialysis perfusates can be accomplished very quickly using HPLC 
with fully automated in-line pre-column sample derivatization followed 
by separation and electrochemical detection. This example illustrates a 
fast and stable isocratic method for analysis of amino acid that act as 
neurotransmitters in the CNS. Here, this UHPLC analysis of microdialysis 
samples for their neuroactive amino acids was completed within 17 min-
utes with detection at low ng/mL levels, which is a 2 to 5 fold decrease 
over prior methods. 
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Figure 3. Analysis of neuroactive amino acids in a microdialysis sample from rat corpus striatum.

Conditions

Flow: Isocratic at 0.64 mL/min.

Temperature: 45 °C

Column: Thermo Scientific™ Accucore™ PhenylHexyl, 2.6 µm, 3 x 100 mm, Accucore  
 Ph/Hex, 2.6 µm, 3.0 x 10 mm Guard column and Uniguard Holder

Inj. volume: 5 µL partial loop

Mobile Phase: 100 mM di-sodium hydrogen phosphate anhydrous 22% methanol,  
 3.5% acetonitrile, adjust to pH=6.75 with H

3
PO

4

Detector: Electrochemical—Coulochem III detector with  6011 ultra Coulometric  
 Analytical cell: E1 at +150 mV: E2 at +550 mV vs. Pd reference electrode

Sample: A sample of aCSF was collected for 15 minutes at 1 µL/min from a 3 mm  
 microdialysis probe positioned in the corpus striatum of the rat brain.

Download the Poster Note: Improving the Temporal Resolution of  
ultra-trace Neurochemical Analysis by HPLC with Electrochemical Detection
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A number of biochemically important sulfur containing compounds occur 
in vivo including: aminothiols such as cystine, glutathione (GSH) and  
homocystine. These aminothiols play numerous physiological roles. GSH 
is a major cellular antioxidant and a cofactor for glutathione peroxidase, 
an enzyme that detoxifies hydrogen peroxide and lipid hydroperoxides. 
The high ratio of GSH/GSSG keeps the cell in a reducing environment, 
which is essential for its survival. Decreases in this ratio are associated 
with cellular toxicity in numerous diseases including neurodegeneration 
(e.g., Parkinson’s disease). This example shows a rapid and robust 
UPHLC method using a boron-doped diamond electrode for measuring 
various aminothiols. 

Aminothiols

Figure 4. Aminothiol levels observed in whole blood using the BDD electrode. 

Conditions

Flow: Isocratic at 0.500 mL/min

Column: Accucore RP-MS column 2.6 µm, 2.1 x 150 mm

Temperature: Column: 50°C; Post-column: 25°C

Injection Volume: 2 µL standards; 4 µL samples

Mobile Phase: 0.1% pentafluoropropionic acid, 0.02% ammonium hydroxide, 2.5% 
 acetonitrile, 97.4% water

Detector: Electrochemical—UltiMate 3000 Electrochemical Detector with 6041RS  
 ultra Amperometric Analytical Cell with BDD electrode; E: +1600 mV vs. Pd 
 reference electrode

Sample: 5–20 µL whole blood + 200 µL 0.4 N PCA, mix and spin for 10 minutes 
 at 13,000 RPM. The clear supernatant was transferred into an  
 autosampler vial and placed on the autosampler at 10 °C.

Download Application Note 1061: Simple, Rapid Analysis of Aminothiols with  
Boron-Doped Diamond Electrochemical Detection
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Acetylcholine

Acetylcholine (ACh) is a critical neurotransmitter in the brain. 
Unfortunately, this substance occurs at very low levels in the 
extracellular space and is difficult to detect. In order to study cholinergic 
neurotransmission in vivo, a stable and easy-to-use approach is required. 
Although ACh is not electrochemically active, enzymes can be used to 
convert it to a product that is easily detectable. 

This UHPLC example demonstrates a five-minute analysis time with 
improved separation and sharper peaks that provide enhanced 
sensitivity for this important analyte. Due to the high sensitivity, low 
noise performance of the UltiMate 3000 Electrochemical detector, 
the hydrogen peroxide produced through the use of our our inline, 
solid-phase reactor (SPR) provides a suitable electrochemically-active 
moiety, that permits easy detection for correlation to active ACh levels in 
microdialysis samples at levels less than 20 fmol.
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Figure 5: Rapid determination of acetylcholine levels at low femtomole levels.

Download Poster Note: Extending the Usefulness of HPLC with  
Electrochemical Detection
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Conditions 

Flow: Isocratic at 0.30 mL/min. 

Temperature: 40 °C 

Column: Hypersil BDS C18 column, 2.4 µm, 2.1 x 50 mm (28102-052130) ;  
 Post-column Solid Phase Reactor for Acetylcholine: ACH-SPR (70-0640) 

Inj. Volume: 10 μL 

Mobile Phase: 100 mM Disodium hydrogen phosphate, 0.8 mM 1-Octanesulfonic Acid  
 Sodium Salt, 0.005% Reagent MB (70-1025), pH 7.0 ±0.2 with H

3
PO

4

Detector: Electrochemical—UltiMate 3000 Electrochemical Detector with  
 6041RS ultra Amperometric Analytical Cell with Pt electrode; E: +400 mV  
 vs. Pd reference electrode

http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/Application%20&%20Technical%20Notes/Chromatography/Liquid%20Chromatography/Liquid%20Chromatography%20Accessories/Pittcon12-1100-1-INAcworth-PN-70018-HPLC-ECr1.pdf


Free D-Serine and D-Aspartic Acid

Once thought only to be common in lower organisms, D amino acid 
enantiomers can now easily be quantitated from mammalian tissue 
homogenates, even in the presence of large amounts of their corre-
sponding L-enantiomers. Our fast UHPLC method involves simple sample 
extraction, followed by automated precolumn derivatization for femtogram 
level detection, and provides enhanced resolution beyond other HPLC 
methods. 

The example below showcases a method for the detection of D-Asp and 
D-Ser in the presence of a large amount of their corresponding L-enan-
tiomers, with detection limits of 200 fg for D-Ser and 400 fg for D-Asp 
using a UltiMate 3000 fluorescence detector.  This UHPLC method re-
duced the run time to under than 20 min versus 30–60 min using HPLC 
and enhanced the resolution between D- and L-Asp which allows more 
accurate determination of D-Asp levels in biological samples.

Figure 6. Comparison of amino acid levels found in rat brain stem tissue homogenates before and 
after treatment with amphetamine: upper red trace.
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Conditions

Flow: Gradient at 0.25 mL/min 
 0–6 min 3% B; 6.5–10 min 20% B;  
 11–14 min 80% B; equilibrate at 3% B for 7 min 

Temperature: 35 °C

Column: Thermo Scientific™ Hypersil GOLD™ 1.9 µm × 2.1 mm, P/N 25002-202130

Inj. Volume: 2 µL

Mobile Phase: A: 50 mM Dibasic sodium phosphate, pH 6.5 ; B: Methanol

Temperature: 35 °C

Detector: Fluorescence — Thermo Scientific Dionex UltiMate 3000 Fluorescence  
 Detector (FLD-3400RS) Excitation: 340 nm, Emission:  
 450 nm, sensitivity 4

Download Application Note 1071: Fast UHPLC Method for the Simultaneous  
Determination of Free D-Aspartic Acid and D-Serine in Brain Tissue Extracts
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Recommended System Configurations
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Recommended System for High Sensitivity Isocratic Analyses of Neurotransmitters:

UHPLC+ Liquid Chromatography Modules & Accessories

Pump: UltiMate 3000 Biocompatible Isocratic Analytical Pump for Electrochemical Detection Systems (ISO-3100BM) 5042.0011

Autosampler: UltiMate 3000 Analytical Biocompatible Split-Loop Thermostatted Well Plate Autosampler (WPS-3000TBRS) 5841.0020

Solvent Rack: UltiMate 3000 Solvent Rack without built-in degassing (SR-3000) 5035.9200

Data System: Chromeleon CDS Chromeleon 7.2

Detector: Electrochemical

UltiMate 3000 Electrochemical Detector (ECD-3000RS)

Add a DC potentiostat module for 1 or 2-channel operating capability or 2 DC potentiostat modules to expand for 4-channel operation with  
dual inline Coulometric sensors

5070.0010

Required Accessories for UltiMate 3000 Electrochemical Detector:

Potentiostat Module, DC, Dual channel, for ECD-3000RS detector 6070.1400

Electrochemical Sensors for UltiMate 3000 Electrochemical Detector

Flow-through Dual electrode ultra Coulometric analytical sensor (6011RS) for use with ECD-3000RS detector 6070.2400

Thin-layer single electrode ultra Amperometric analytical sensor (6041RS) with accessories and gaskets  
(choose a working electrode below) 6070.3000

Working Electrodes for Amperometric Sensor (6041RS)

For Neurotransmitters and related analytes Working electrode, glassy carbon, high efficiency, for use with 6041RS sensor 6070.3200

For Thiols, disulfides and related analytes Working electrode, boron-doped diamond, for use with 6041RS sensor 6070.3100

UHPLC Fingertight Fitting and Capillary Kits

nanoViper Connection Kit nanoViper Capillary Connection Kit for ECD-3000RS detector 6041.5105
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Recommended System for Gradient Analysis of Neuroactive Amino Acids:

UHPLC+ Liquid Chromatography Modules & Accessories

Pump: UltiMate 3000 Quaternary Bio-RS Rapid Separation Pump, (LPG-3400RS) 5040.0036

Autosampler: UltiMate 3000 Analytical Biocompatible Split-Loop Thermostatted Well Plate Autosampler (WPS-3000TBRS) 5841.0020

Solvent Rack: UltiMate 3000 Solvent Rack without built-in degassing (SR-3000) 5035.9200

Column 
Compartment:

UltiMate 3000 Rapid Separation Thermostatted Column Compartment (TCC-3400RS) 5730.0000

Data System: Chromeleon CDS Chromeleon 7.2

Detector: Fluorescence

UltiMate 3000 Rapid Separation Fluorescence Detector (FLD-3400RS) (without Flow Cell) 5078.0010

Required Accessories for UltiMate 3000 Fluorescence Detector:

Flow cell: Analytical Flow Cell for FLD-3000 Series detector, SST, 8 µL Volume 6078.4230
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HPLC Electrochemical  
Detection Bibliography

This bibliography is designed to showcase the analytical capabilities of 
LC electrochemical detection. Download this bibliography to access 

a wide variety of peer reviewed journals focusing on the capabilities of 
HPLC-ECD in neuroscience analysis!

Download this bibliography

http://www.thermoscientific.com/content/dam/tfs/ATG/CMD/CMD%20Documents/XX-70872-HPLC-ECD-Pub-Articles-XX70872-E.pdf

