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NIST 11

What’s New and What Value Does it Offer? Part 4
This installment in the series on NIST 11 is about the Incremental Name Search, replicate spectra, and the NIST GC 
Methods, and Retention Index Database.

Early database search capabilities associated with manufacturers’ 
mass spectrometry data systems required that a spectrum of a 
compound of interest be searched in order to view the spectrum 
(or spectra) for that compound in the database. This was often very 
frustrating. If a mass spectrum of a specific compound needed to 
be viewed, the analyst would have to run down to the stockroom, 
search for the compound, bring it back to the laboratory, prepare 
the sample, inject it into the GC, and wait for the spectrum to 
appear so that the spectrum could be searched against the 
database to be able to view the database spectrum. This is one of 
the reasons why the Incremental Name Search was developed in 
the very first version of the NIST MS Search Program. 
	 As is understood by anyone working with organic compounds, 
a given compound can be known by multiple names: IUPAC, 
ACS, common and trade names, etc. For this reason, many of 
the compounds in the NIST EPA/NIH Mass Spectral Database 
have multiple synonyms associated with them in addition 
to what is referred to as the “mainlib name”. For example, the 
compound used to calibrate the m/z scale in a GC/MS instrument, 
perfluorotributylamine (mainlib name), has 22 synonyms including 
such esoteric designations as FC 43, PFTBA, and NSC 3501. Being 
able to search a database using common names, trade names, and 
chemical names resulting from established nomenclature rules can 
be very convenient.
	 Not only does an Incremental Name Search determine whether 
an electron ionization (EI) spectrum for the compound is in 
NIST 11, but it also determines whether a spectrum for the 
compound is in one of the NIST MS/MS Databases, the NIST GC 
Methods/Retention Index Database or some third-party mass 
spectral database. This search can be applied to any mass spectral 
database in the NIST format, including the Wiley Registry. As seen 
in Figure 1, an Incremental Name Search performed against a 
mass spectral database results in a bar-graph spectrum for the 
compound and, depending on the set properties for the Text 
Information Pane, a host of other useful information, such as 
the Chemical Abstracts Services registry number (CASrn), the 

compound’s nominal and monoisotopic masses, other databases 
containing a reference to the compound, the contributor of 
the spectrum, numeric values for the ten m/z value:intensity 
pairs that constitute the ten most intense peaks, a table of the 
m/z values (with non-zero intensities) and their intensities, and, 
most importantly in the case of EI spectra, whether there are GC 
methods available for the compound if the search is of NIST 11. 
	 The Incremental Name Search, performed from the Names tab 
view (Figure 1), allows names to be typed into the text entry box 
just to the left of the Clear button on the top left of the display. 
Depending on whether the a-z button (to the right of the Clear 
button) is selected, the name should be entered with or without 
numerals; i.e., 3heptanone (with numerals) or heptanone (without 
numerals when the a-z button is selected). When the a-z button 
is selected, entered numerals will be ignored. When entering both 
alpha and numeric characters, commas, dashes, and primes as well 
as spaces will be ignored. Greek letters associated with names can 
be pasted into the Name Search text entry box. The Clear button 
clears all the characters in the text entry box. As the name is typed, 
the list of names in the pane on the left is updated. Optionally 
(selectable in the Properties dialog box), the Plot and Text Info panes 
of the Names view are also updated to the defaulted spectrum in 
the list, which is always the second entry. A different entry in the 
list can be displayed by selecting it using the Mouse pointer and 
left Mouse button. The dropdown list box to the right of the a-z 
button shows the name of the database being searched. Only one 
database at a time can be searched; however, the list of available 
databases can have as many as 127 different entries. 
	 The NIST/EPA/NIH EI Mass Spectral Database has only one 
spectrum per compound. There are replicate spectra (spectra of 
the same compound from different sources) in the replib database. 
These replicate spectra are linked to the spectra in the mainlib by 
CASrn. If replicate spectra are available, a dropdown list box to the 
right of the one showing the current database will be displayed. 
A list of replicate spectra will be displayed when the dropdown 
button of this box is selected. Each replicate spectrum is given the 

O. David 
Sparkman



Replicate Displays in Hit List Resulting From Searched Other 
Than the Incremental Name Search

When replicate spectra are available for spectra in a Hit List they are optional displayed 
by selecting the Replicates On/Off (       ) button in the upper left of the tab display. If the 
display of replicates button has been set to the “off” position and the hit has replicates, 
the name in the Hit List will be preceded by a       symbol. Placing the Mouse pointer on this 
symbol and clicking the left Mouse button will result in the display of the Hit List shown in 
Figure 2.

name Replicate #X, where X is a numerical value. In some cases, following 
the last Replicate #X entry, there will be entries labeled *Replicate #X. 
Depending on what is checked in the Replicates Display Options dialog box 
(displayed by selecting Options on the Main Menu bar and then selecting 
Replicates from the Options menu) these will be spectra of derivatives and/
or stereoisomers of the compound. This is especially handy in being able to 
quickly view the mass spectrum of a trimethylsilyl derivative of an aliphatic 
alcohol. This display of replicate/derivative/stereoisomer spectra from 
the NIST replib and mainlib is available when non-NIST databases such as 
the Wiley Registry are searched as long as the compound entries in these 
databases have associated CASrn’s. Replicates can also be displayed from 
any type of search (Formula, Exact Mass, MW, etc.) when performed with 
the NIST MS Search Program (See sidebar above for additional information).
	 As pointed out in Part 1 of this series, a database of 346,757 GC Methods 
and Retention Indices for polar and non-polar columns, on both packed 
and capillary columns, and acquired isothermally and using temperature 
programming is included with NIST 11. When a search is performed against 

  
Figure 1

Figure 1: The Incremental Name Search Window with the splitter bar between the Plot display of the 
spectrum and Text Info orientated in the vertical position. The position of this splitter bar can be changed 
by placing the Mouse pointer on either pane, clicking the Right Mouse button, and selecting the Change 
Splitter Orientation option. The dropdown-list box contains a list of replicate spectra, each of which can be 
individually displayed by using the Mouse pointer and the left Mouse button to select the desired one.

the mainlib, the first two GC methods and retention indices associated with 
that compound will be displayed (provided that there are entries in the GC 
method/RI value database), as seen in the right pane of the Name tab view 
(Figure 1). All information needed to perform a GC analysis is provided in 
these records. As these GC methods/RI values were mostly taken from the 

  

  
Figure 2

Figure 2:  Display of the replicate spectra for 2-octanol from a Formula Search of the mainlib 
database for C8H16O.  The R means that the spectrum is in the replib database and is an actual 
replicate for the compound in the mainlib.  The m designates a spectrum of a derivatives or 
stereoisomers which is in the mainlib. The r designates spectra of derivatives or stereoisomers 
that are in the replib.    



literature, the literature citation is also provided, including 
the complete title of the article from which the information 
originates. NIST is continually measuring spectra for the EI 
Database (both for new compounds and to replace poorer 
quality spectra), and is now capturing all the GC method/
RI value information associated with such measurements. 
In many cases the NIST MS Search Program will calculate an 
estimated non-polar retention index on an n-alkane scale. 
This is especially useful where no GC  
method/RI value is available for the compound. The GC 
method/RI database has records for 70,835 compounds. 
Only 38,648 of the compounds have EI spectra in NIST 11. 
The information regarding those compounds for which EI 
spectra are not available can be retrieved by searching the 
nist_ri database. It should be noted that the GC method/

RI value records can be retrieved using searches other than 
just the Incremental Name Search. It is also possible that 
when a MW, Formula, Exact Mass, or another type of search 
is being carried out that the nist_ri database can be included 
with mass spectral databases that are being searched 
so that GC methods/RI value records that are associated 
with compounds where no spectra are available are also 
retrieved. 
	 The number of GC method/RI value records displayed in 
the Text Info pane is controlled by the Search Properties 
dialog box shown in Figure 3 for the Name Search. When a 
large number of GC method/RI value records are associated 
with a compound such as 2-octanol, which has 69 records, 
display of search results can be inhibited due to the speed 
of the computer used. This is why the default display is 

  
Figure 4

Figure 4: Display of the string-search dialog box for the Find option displayed in the 
Text Info pane of a search result using the Right Mouse button menu.

  
Figure 3

Figure 3: The Name Search Properties dialog box’s Text Info tab display indicating 
where setting for the display of GC methods/RI values are made.

http://www.thermoscientific.com/QExactive


limited to the first two records; however, once all the records are displayed, 
it is possible to perform a string search of the Text Info pane by choosing 
Find from the right mouse button menu (Figure 4). This feature is new to 
the version of the NIST MS Search Program distributed with NIST 11. If a 
method using a specific stationary phase is desired or if the compound is in 
a specific matrix that may be a part of the title of the article from which the 
values were taken, this feature can be very handy.
	 NIST does offer the GC Methods/RI Database as a standalone product 
with a specialized search program which allows for better interrogation of 
this database than can be accomplished with the NIST MS Search Program. 
Even though many users already have the GC methods/RI values database 
included with NIST 11, they will purchase this standalone version in order to 
gain access to the search program especially designed for it.
	 The Incremental Name Search is a very valuable tool in getting 
information about compounds when just a name is available, especially 
if that name is a common or trade name. Next to the spectral matching 
searches, this is one of the most widely uses searches in the NIST MS Search 
Program.
	 The next installment in this series will cover the use of the NIST/EPA/NIH 
EI Mass Spectral Database and the NIST MS Search Program in determining 
the structure of compounds whose mass spectrum comes from collisionally  
activated dissociation (CAD) of ions representing intact molecules produced 
by LC/MS.
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Effect of Inertness on ODS column for HPLC or LC-MS/MS
Company: GL Sciences
This application note from GL Sciences describes the effect 
of inertness on an ODS column for HPLC or LC-MS/MS. For 
an ODS column, which is commonly used for HPLC and 
LC/MS/MS analysis, its inertness has an influence not only 
on peak shape but also detection sensitivity and durability. 
The use of an inert ODS column, which provides good 
peak shape for both basic and acidic compounds, such as 
InertSustain C18, is recommended.

Online UHPLC-MS with liquid beam laser desorption 
for the quantitative determination of bio- and organic 
molecules
Company: Knauer
UHPLC is a powerful established method for the efficient 
separation of complex samples.In this application we show 
the power of UHPLC, coupled online to high performance 
time of-flight mass spectrometry (TOF MS). The TOF MS 
is equipped with a liquid beam laser desorption source.1 
Here we show the separation of nucleosides and bases in 
aqueous solution. The linearity of the detection and buffer 
tolerance is very promising and competitive.

Fast LC/MS/MS Analysis of Group 4 Pharmaceuticals from 
EPA-1694 with RRHD HILIC Plus
Company: Agilent
Pharmaceutical and personal pare products (PPCPs) 
are in important group of contaminants targeted by 
Environmental laboratories. Several methods address 
these analytes, including EPA-1694. The analysis of the 
Group 4 compounds (cimetidine, albuterol, ranitidine and 
metformin) in EPA-1694 is sped up using an Agilent ZORBAX 
RRHD HILIC Plus column. Excellent peak shape is found for 
all compounds, while the flow rate and sample throughput 
are increased by four times the original rate.

Featured Applications

Application Note 

► Online UHPLC-MS with liquid beam laser 
desorption for the quantitative determination 
of bio- and organic molecules  

 
Category  bioanalytical, environment, quality 

monitoring 
 

Matrix  aqueous phase 
Method  Online UHPLC-MS 
Keywords  Online UHPLC, bioanalytics, 

environment 
Analytes nucleotides and bases 
ID VBS3, 05/10 

Summary Do you really want to know which substances could be hidden behind your HPLC 
peaks? In this application we show the power of UHPLC, coupled online to high 
performance time-of-flight mass spectrometry (TOF MS). The TOF MS is equipped 
with a liquid beam laser desorption source.1  Here we show the separation of 
nucleosides and bases in aqueous solution. The linearity of the detection and buffer 
tolerance is very promising and competitive.1 The present liquid phase MS detection 
in combination with KNAUER’s ultra high performance PLATINblue technology 
allows powerful separation and safe quantification of complex mixtures in 
environmental science, bioanalytics, and quality monitoring. The advantages are 
easy sample preparation, better detection limits, and competitive performance 
when compared with other MS techniques.  

Introduction UHPLC is a powerful established method for the efficient separation of complex 
samples. Further separation power and sensitivity is achieved if UHPLC is coupled to 
mass spectrometry (MS). Liquid beam laser desorption MS is a relatively new 
technology providing an alternative to classical electrospray- and MALDI-MS. It 
allows for online coupling of MS and UHPLC with good linearity over several orders 
of magnitude of concentrations. This is relevant for quantitative measurements, low 
matrix interference and improved salt and buffer tolerance.1 

The technology is ready to address your most challenging separation problems.  At 
KNAUER’s laboratories numerous separation problems in the field of bioanalytics, 
environmental sciences, and quality control in production lines have been 
addressed. Here we show a few results for the separation of a mixture of nucleosides 
and bases. 

Experimental:  
Sample preparation 

The preparation of the standard solution for the present application is quite easy. 
When all material is dissolved, the solution is ready to use. In the experiment only 
diluted stock solutions have been employed. 

Effect of Inertness on ODS column for HPLC or LC-MS/MS 

Chiaki Aoyama, Kosuke Osaka, Koji Suzuki, and Ken-ichi Suzuki, GL Sciences Inc. 

 ODS columns are most commonly used for HPLC 
separation because a wide variety of compounds from 
hydrophobic to hydrophilic ones can be retained and 
separated by ODS columns. Consequently, a vast number 
of ODS columns are commercially available, but their 
characteristics vary with each column. 
 Among them, many HPLC users in recent years, 
particularly researchers in pharmaceutical companies, 
frequently prefer well end-capped and inert ODS columns 
rather than conventional ones.  In this note, benefits of 
inert ODS columns are described. 
 
Experimental 
 In the adsorption test for coffee sample, inner diameter, 
length and particle size of the used columns were 4.6 mm, 
150 mm, and 5 µm, respectively. Loading of coffee sample 
was carried out  by injecting 100 µL of coffee with an 
autosampler into an HPLC system where acetonitrile flows 
with 1.0 mL/min. Rinsing process for coffee-loaded 
columns was performed by  flowing acetonitrile with 1.0 
mL/min for 10 min. 
 In the adsorption test for basic and acidic compounds, 
inner diameter, length and particle size of the used 
columns were 2.1 mm, 150 mm, and 3 µm, respectively. 
Other conditions were specified in figure captions. 
  In the sensitivity test for oxine copper, length and 
particle size of the used columns were 2.1 mm, 150 mm, 
and 3 µm, respectively. Other conditions were specified in 
figure captions. 
  
Results and Discussion 
 First, a simple example using coffee as a sample is shown. 
Coffee melanoidin is brown heterogeneous polymer 
present in coffee. Its components are not clarified yet, but 
it is thought to contain several ionic compounds.  

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Figure 1: Picture of packed particle in column head taken 
by removing column joint.  
(a) Conventional column A before loading coffee sample. 
(b) Conventional column A just after loading coffee sample. 
(c) Conventional column A after  the rinsing process.  
(d) InertSustain C18 before loading coffee sample.   
(e) InertSustain C18 just after loading coffee sample.  
(f) InertSustain C18 after  the rinsing process.  
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Figure 2:  Chromatograms of basic compounds obtained with three ODS columns. Peaks;  1. Urasil, 2. Pyridine, 3. Phenol, 
4. Berberine chloride, 5. Dextromethorphan. Composition of mobile phase was acetonitrile:25 mM phosphate buffer 
（pH 7.0) = 30/70. Flow rate was 0.2 mL/min. Column temperature was set at 40°C. Detection was performed by UV 
absorvance with 230 nm. 

InertSustain C18 Conventional  column A Conventional  column B 
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Organophosphonate nerve agent metabolites - separation of Alkyl Phosphonic 
acids - using a ZIC-HILIC column with LC-MS detection
Company: Merck Millipore
Nerve agents are a class of organic chemicals that disrupt the mechanism by 
which nerves transfer messages to organs. The disruption is caused by blocking 
acetylcholinesterase, an enzyme that normally relaxes the activity of acetylcholine, 
a neurotransmitter. This applications note describes the LC-MS separation of 
organophosphonate nerve agents using a ZIC-HILIC 150 x 2.1 mm, 5 µm column. 

Non-targeted Screening and Accurate Mass Confirmation of 510 Pesticides on the 
High Resolution Exactive Benchtop LC/MS Orbitrap Mass Spectrometer
Company: Thermo Fisher Scientific
A rapid and robust U-HPLC Exactive Orbitrap MS method for multiresidue pesticide 
screening was developed and validated. Screening of 510 pesticides at low ppb levels 
was achieved within 12 minutes, and the high mass resolution and accuracy of the 
Exactive mass spectrometer enabled identification of all compounds. LOQs for the 
majority of pesticides in a standard mixture and in spiked matrix were lower than MRLs 
established by the EU and Japan.

Accelerated Bioanalytical LC-MS-MS Using Ascentis Express Fused-Core HPLC 
Columns
Company: Sigma-Aldrich
The demands of increased speed and resolution are vital factors to scientists that work 
in the area of bioanalytical research. In the work presented here, the benefits of short 
Fused-Core columns are demonstrated. The integrity and quality of the analysis was 
maintained in transferring from totally porous to Fused-Core particles, fast gradients 
were possible using traditional LC pumps and the Ascentis Express columns have been 
shown to be rugged and provide good results with greater than 2 years of use in these 
types of bioanalytical assays.

Non-targeted Screening and Accurate Mass
Confirmation of 510 Pesticides on the High
Resolution Exactive Benchtop LC/MS Orbitrap
Mass Spectrometer
Allen Zhang, James S. Chang, Christine Gu, Mark Sanders, Thermo Fisher Scientific, San Jose, CA, USA 

Overview

As agricultural trade grows and food safety concerns
mount, stricter pesticide regulations are being enforced
around the world. Increased pesticide testing and
reductions in maximum permissible residue levels have
driven demand for fast, sensitive and cost-effective
analytical methods for high-throughput screening of 
multi-class pesticides in food. Detection of 510 pesticides
at low ppb levels was achieved within 12 minutes using
the Thermo Scientific Exactive benchtop LC/MS system
powered by Orbitrap technology. The high resolving
power of the Thermo Scientific Orbitrap platform enables
accurate mass confirmation of all compounds, including
isobaric pesticides. Accurate, robust, easy to use and cost-
efficient, the Exactive™ LC/MS is ideally suited for routine,
comprehensive screening of targeted and non-targeted
pesticides at or below the 0.01 mg/kg (10 ppb) default
limit set by EU and Japanese legislation. 

Introduction

In 2007, the United States Environmental Protection
Agency (EPA) completed a ten-year reassessment of 9,721
pesticide tolerances to meet more stringent safety standards
and recommended the revocation or modification of
thousands of uses of pesticides in food.1 China published
national standard GB 2763-2005 in 2005, which
established 478 maximum residue levels (MRLs) for 136
pesticides.2 Japan’s Positive List System, introduced in 2006,
established MRLs for hundreds of agricultural chemicals,
including approximately 400 pesticides, in food and set a
uniform limit of 10 ppb to chemicals for which MRLs
have not been determined.3 Regulation (EC) No. 396/2005
of the European Parliament, implemented in 2008,
harmonized all pesticide MRLs for European Union (EU)
member states and set default limits of 0.01 mg/kg for all
pesticide/commodity combinations for which no MRLs
have been set.4 A pesticide safety review of about 1,000
active substances on the market was mandated by EU
Directive 91/414/EEC and, upon completion in 2009, led
to the approval of only about 250 substances, effectively
setting the permissible levels of over 700 de-listed pesticides
to the default limit.5 The EU and Japanese regulations are
among the most stringent in the world and have fueled the
need for faster and more sensitive analytical methods for
cost-efficient, high-throughput screening of multi-class
pesticide residues. 

Pesticides in food were traditionally monitored and
quantified using gas chromatography (GC) coupled with
either selective detectors (e.g. electron capture) or mass
spectrometry (MS). GC/MS continues to be widely used in
pesticide analysis because it is highly selective, provides
confirmation of multiple classes of pesticides in a single
analytical run, and is relatively inexpensive and easy to
operate. However, GC/MS cannot detect polar, thermally
unstable or low volatility compounds without derivatization.
Recent improvements in liquid chromatography (LC)
throughput and MS detection capabilities have led to a
surge in the use of LC/MS-based techniques for screening,
confirmation and quantitation of ultra-trace levels of
multi-class pesticide residues, including those that are not
GC-amenable. LC-triple quadrupole tandem MS
(LC/MS/MS) enables highly selective and sensitive
quantification and confirmation of hundreds of target
pesticides in a single run, but this approach requires extensive
compound-dependent parameter optimization and cannot
be used to screen for untargeted pesticides. Full scan
approaches using high performance time-of-flight (TOF)
or Orbitrap™ mass spectrometers coupled to ultra-high
pressure LC (U-HPLC) facilitate rapid and sensitive
screening and detection of LC-amenable pesticide residues
present in a sample. The superior resolving power of the
Orbitrap mass spectrometer (up to 100,000 FWHM)
compared to TOF instruments (10,000–20,000) ensures
the high mass accuracy required for complex sample
analysis.6 High resolution LC/MS instrumentation,
however, can be cost-prohibitive for many routine
monitoring laboratories. 

Key Words

• Exactive

• High Mass
Accuracy

• High Resolution

• Orbitrap
Technology

• Pesticide Analysis
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Organophosphonate nerve agent metabolites - separation of
Alkyl Phosphonic acids - using a ZIC®-HILIC column with
LC-MS detection

Chromatography
Matrix : Standards

Chromatographic conditions
Column : ZIC®-HILIC, PEEK 150 x 2.1 mm, 5 µm, 200 Å  150454

Mobile Phase : 80% Acetonitrile and 20% Ammonium Acetate 100 mM pH 6.8 (v/v) total ionic stregth:
20 mM

Flow rate : 0.35 mL/min

Detection : negative mode ESI-MS; TIC from SIM m/z: 179 (+ fragment 109, 123, 137, 151, 191,
247 and 286)

Temperature : ambient

Inject. volume : 2 µL

Sample : organophosphonate nerve agent metabolites diluted in 70:30 acetonitrile/water v/v,
Pinacolyl-methyl-phosphonic acid (PMPA) (1.5 min), n-Butyl-methyl-phosphonic
acid (BMPA) (1.76 min), Isopropyl-ethyl-phosphonic acid (IEPA) (2.04 min),
Isopropyl-methyl-phosphonic acid (IMPA) (2.36 min), Ethyl-methyl-phosphonic acid
(EMPA) (2.81 min), Propyl-phosphonic acid (PPA) (4.60 min), Ethyl-phosphonic acid
(EPA) (7.51 min), Methyl-phosphonic acid (MPA) (11.92 min)

Figure

Merck Millipore is a division of Merck KGaA,
64271 Darmstadt, GERMANY
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Accelerated Bioanalytical LC-MS-MS Using 
Ascentis Express Fused-Core HPLC Columns

Wayne K. Way and Carmen T. Santasania
wayne.way@sial.com

Fast bioanalysis requires the use of short columns packed 
with high efficiency particles. The use of HPLC columns 
packed with Fused-Core particles and sub-2 μm porous 
particles have led the way in these demanding analyses. 
They significantly enhance resolution and speed by produc-
ing either higher efficiency for the same column length or 
equivalent efficiency with a shorter column length. The use 
of ultra-high performance liquid chromatography (UHPLC) 
comes at a price of much higher pressure when sub-2 μm 
particles are employed. As an attractive alternative, the 
revolutionary Ascentis Express 2.7 μm Fused-Core silica 
particle has quickly become accepted because it is equiva-
lent in performance to particles in the sub-2 μm range. With 
a very narrow particle size distribution, Ascentis Express 
columns employ conventional 2 μm frits and operate 
ruggedly at much lower pressures that are within the 
operating limits of conventional HPLC instruments.

The goal of this work was to demonstrate the ease of 
converting traditional multi-minute assays on a 50 mm 
Discovery® C18 column to one-minute assays using 20 mm 
Ascentis Express columns on an HPLC configured for 
LC-MS-MS bioanalysis (Agilent 1100/ABI 3200 Q Trap MS-MS). 
The assay integrity and quality had to be maintained in the 
conversion. In addition, samples were extracted from plasma 
based on a published method (1) and analyzed by LC-MS-MS. 
These extraction conditions are shown in Table 1.

Table 2 shows the compounds, their MS-MS transitions, 
columns and chromatographic conditions used. The slopes of 
each gradient were adjusted to accommodate the 20 and 50 
mm column lengths. Flow rates differ because the Discovery 
C18 5 μm column is typically used at 0.5 mL/min in these 
analyses while a 1 mL/min flow rate would be more likely 
used with the Ascentis Express to take advantage of the 
higher efficiency that can be obtained at this higher flow rate.

Figure 1a shows the compound mix separated in less than 
0.5 minutes on the Ascentis Express HPLC column. Figure 1b 
shows the separation taking about 2 minutes. Excellent 
resolution is seen in both bases. Table 3 shows the peak 
width at half height measurement for both compounds. As 
expected the Ascentis Express phase shows much narrower 
peak width, indicating better efficiency for this column, even 
at the flow rate of 1 mL/min in a 2.1 mm column.

Table 1. Sample Preparation Procedure (1)

 1.  Prepare 5000 ng/mL sample in rat plasma by taking 5 μL of a 
mix carbamazepine and dehydronifedipine (1mg/mL each 
in methanol) and spike 1 mL of rat plasma.

 2. Vortex 1 min, take 25 μL of plasma and 200 μL of acetonitrile 
to crash proteins.

 3. Centrifuge at 10, 000 rpm for 1 minute. Remove 100 μL super-
natant and add 200 μL of water. Vortex 1 minute.

 4.   Inject 2 μL.

Table 2. Experimental Conditions
1. Compounds Used in this Study:

N

O NH2

N

N+
O-

O
OO

OO

CH3CH3

CH3

CH3

Carbamazepine

Monoisotopic Mass = 236.094963 Da

Dehydronifedipine
Monoisotopic Mass = 344.100836 Da

MS/MS Transition: 345.1 284.2            MS/MS Transition: 237.18 194.2

 column Ascentis Express C18, 2 cm x 2.1 mm I.D., 2.7 μm particles (53799-U)
  Discovery C18, 5 cm x 2.1 mm I.D., 5 μm particles (577507-U)
 mobile phase A: 0.1% acetic acid in 95:5 water:acetonitrile 
 mobile phase B: 0.1% acetic acid in acetonitrile
 f low rate: see gradient table below
 temp.: 40 °C
 det.: ABI 3200 Q Trap MS-MS
 injection: 2 μL
 sample: carbamazepine, dehydronifedipine
 back pressure: both less than 3000 psi

 column:  Ascentis Express, 2 cm x 2.1 mm, 2.7 μm 
 f low rate:  1 mL/min

 Min %A %B
 0.00 70 30
 0.75 5 95
 0.85 5 95
 0.90 70 30
 1.00 70 30

 column:  Discovery C18, 5 cm x 2.1 mm, 5 μm 
 f low rate:  0.5 mL/min

 Min %A %B
 0.0 70 30
 1.5 5 95
 1.7 5 95
 1.8 70 30
 2.0 70 30

G004913
G003473

2. LC-MS-MS Conditions:

3. Gradient Tables:
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