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Tuberculosis Diagnosis
Using GC×GC–TOF-MS
The Column spoke to Jane Hill from Dartmouth College, USA, about her
group’s development of a breath analysis method for tuberculosis (TB)
diagnosis using multidimensional gas chromatography–time-of-flight
mass spectrometry (GC×GC–TOF-MS).
—Interview by Kate Jones
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Q. Your group has developed a breath
analysis method for tuberculosis (TB)
diagnosis using multidimensional gas
chromatography–time-of-flight mass
spectrometry (GC×GC–TOF-MS) (1). How
did this research come about and why
did you think that GC×GC would be the
best technique to use?
A: Several years ago, my team decided
to emphasize infectious diseases of the
lung. According to the World Health
Organization, tuberculosis kills about
1.7 million people each year and infects
over 10.5 million annually, making it the
biggest infectious disease killer in the
world. Diagnosing TB is challenging,
particularly in patients with an HIV
co-infection and in children, because the
population cannot easily cough up the
lower lung sputum sample needed for
current diagnostic systems. We realized we
could deploy our analytical, microbiological,
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and clinical experience to this global health
epidemic.
Q. How do you collect the samples
for breath analysis? Are there any
precautions you need to take when
collecting samples for breath analysis?
A: Our group and others have published
protocols regarding how to collect breath
samples (2). Details found there can guide the
reader on which approaches might be most
applicable to their application. In general,
breath is collected onto thermal desorption
tubes and then hermetically sealed and stored
at 4 °C before being run on an instrument.
Personal protective gear is required when
sampling potentially infectious patients,
though typically no more than what is
required working in a biological safety level
2 (or equivalent) laboratory. When working
with patients who might have tuberculosis,
face masks are worn. We also have to be
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careful not to potentially infect patients
who are immunocompromised, so often our
personal protective gear is worn just as much
to protect the patient as the sampler.
Q. What does this method offer over
existing methods?
A: Untargeted analysis demands the best
peak capacity possible, which GC×GC–
TOF-MS provides. Thus, it became necessary
for me to invest in this instrumentation.
Along with the instrument and the associated
software came the internal development
of software tools to manage the immense
data produced. So, on the one hand, the
instrument reveals 2–10 times more features
compared to one-dimensional systems,
however, the bioinformatics required to
process the data is, accordingly, at least an
order of magnitude higher.
Q. What advice can you offer to other
scientists thinking of implementing
GC×GC in their research?
A: Comprehensive chromatography is superior
to single-dimension analysis for biomarker
discovery. It is well worth ascending the
learning curve so that you can comfortably
use such a helpful tool. Study design and
becoming proficient at bioinformatics is
essential to generate the best data and make
the best use of your datasets, respectively.
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Q. Are there any particular challenges
associated with untargeted analysis?
A: Untargeted analyses present specific
technical challenges. The alignment of
two-dimensional data can be substantially
more tricky to do because molecule
retention time shifts do not always
co-vary. If you are trying to align
thousands of molecules, that can be
a bit of a nightmare, requiring the
creation of code or working through
each chromatogram by hand (and you
probably always want to do the latter).
Reducing the dimensionality of data is
the other major challenge to overcome.
Statistical evaluation coupled with the use
of machine-learning tools is one way to
navigate that issue.

Automated
μ-Scale Chamber
DHS large 3.5+, automated
system for material emissions
testing. Samples are placed in
inert chambers with a volume of up to 1 L. Analytes
are collected on 3.5”
sorbent tubes at user
deﬁned intervals and
determined in the
TD 3.5+.

The TD 3.5+
• For 3.5” thermal desorption tubes and
• GERSTEL Plus tubes for maximum recovery
• No valve or transfer line, highly inert, so
• No analyte loss or carry-over
• μ-Scale Chamber option (DHS L 3.5+)
• Efﬁcient, ﬂexible MPS automation and
• Set-up by mouse-click, including GC/MS

Q. Were there any results that surprised
you?
A: Absolutely! Comprehensive
chromatography has revealed new
compounds, some of which have
become putative biomarkers for various
infectious diseases. Reverse engineering
their possible origin—a slower process
than biomarker discovery—has led to
remarkable insights into infectious disease
pathogenesis, even though we have only
just touched the surface of that part of our
scientific enterprise.
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Thousands of users in leading
laboratories world-wide rely on our
TD Solutions to do more.
What can we do for you?

www.gerstel.com
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Q. Is breath analysis using
chromatography currently being used in
clinical practice?
A: Not much. The field is still somewhat
young in terms of clinical translation.
Nitric oxide in breath is used to diagnose
asthma, but there are instruments that cater
specifically to that molecule. Helicobacter
pyroli can also be diagnosed by a breath test,
but again, with an instrument specifically
measuring carbon dioxide. There are some
ongoing clinical trials for breath analysis in
the infectious diseases area as well as various
cancers, however, the results of these are not
yet known.
Q. What is your group working on at the
moment?
A: Mostly we are targeting the dominant
lung infections caused by bacteria, viruses,
and fungi, including tuberculosis, of course.

Q&A Hill

We are currently conducting four clinical
validation studies of candidate breath
biomarkers.
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Agilent Announces Thought Leader Award Winners
Agilent Technologies (Santa Clara, California, USA) has awarded Paul
Bonnington and Kimbal Marriott an Agilent Thought Leader Award
in support of their innovative research into data analytics, machine
learning, artificial intelligence, and information visualization.
Based at Monash University, Melbourne, Australia, Bonnington
and Marriott will receive funding and Agilent instrumentation to
facilitate and accelerate their research. Drawing upon Monash
University’s vast knowledge and experience, Bonnington and
Marriott are developing new, innovative, and smarter analytical
products that will increase laboratory efficiency, as well as support
mechanisms that will significantly reduce customer downtime.
“There are exciting new discoveries awaiting us when we bring
advanced scientific instrumentation together with the advanced data
processing capabilities of the Faculty of IT and the eResearch Centre,”
stated Paul Bonnington, Director eResearch Centre, Monash
University.
“The recent great advances in artificial intelligence, data science,
and human-computer interaction allow us to reimagine the
scientific research laboratory. For the first time we can build a lab
that puts the scientists first, not the scientific instruments,” stated
Kim Marriott, Director Computer-Human Interaction and Creativity
Group, Faculty of IT, Monash University.
The Agilent Thought Leader Programme promotes fundamental
scientific advances by contributing financial support, products, and
expertise to the research of influential thought leaders in the life
sciences, diagnostics, and chemical analysis space.
For further information, please visit: www.agilent.com

Researchers from the University of Washington, USA, have developed an ultrafast separation using pulse flow valve
modulation to enable high peak capacity in comprehensive two-dimensional gas chromatography (GC×GC) and
three-dimensional gas chromatography (GC×GC×GC) (1).
With the advent of multidimensional GC, increased peak capacity and chemical selectivity became available to researchers
who required significantly more analytical clout in the laboratory. However, the cost of this extra power came in the form of
a high likelihood of unresolved analytes. While this could be overcome by adjusting the sample throughput cycle, in cases
where multiple samples required analysis, it was not ideal to have increased run times and cool down times.
The problem is further exacerbated when researchers seek out increased selectivity from higher order instruments, such
as GC×GC×GC systems; the trade-off between increased selectivity provided by the three separation dimensions and peak
capacity reaching new heights.
One promising area of research to address these challenges is modulation technology, with a recent report using pulse
flow valve modulation to produce more optimal separation conditions (2).
Building upon this report, researchers used pulse flow valve modulation with GC×GC and utilized the results to advise
the use of pulse flow valve modulation in GC×GC×GC.
The results of the research suggest that using a high temperature diaphragm valve modulator in conjunction with
a recently introduced pulse flow valve modulator enables researchers to take advantage of the increased selectivity of
GC×GC×GC instruments while achieving peak capacity production approaching 1000 peaks/min.
Researchers also indicated that future studies will be focused on applying these instrumental improvements with mass
spectral data to create an ultra-fast four-dimensional data structure to address complex separation mixtures.—L.B.
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Knauer Wins Employer Award
Knauer (Berlin, Germany) has been ranked
as one of the top employers in Germany
for 2019, according to a study by 3.works
GmbH, a Düsseldorf-based employment
research institute.
This is the second time Knauer has
been honoured as one of the best
employers in Germany. The study is
based on a comprehensive employer
evaluation system in Germany, which has
evaluated the data of more than 70,000
companies. Criteria included independent
certifications, ranking and awards,
employee satisfaction ratings, student
surveys, as well as activities in the areas
of corporate social responsibility, diversity,
and family friendliness.
“We are very pleased to have made it
among the top one percent of employers
this year. This award confirms that we
are on the right track with respect to
our human resources strategy and our
activities for sustainability and social
responsibility,” said Alexandra Knauer,
CEO of Knauer.
For more information about Knauer,
please visit: www.knauer.net
For more information about 3.works
GmbH, please visit: www.leadingemployers.de
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Investigating the Effect of Kynurenic
Acid in Alcoholic Beverages
Researchers from the Medical University
of Lublin, Poland, have investigated the
presence of kynurenic acid (KYNA) in alcoholic
beverages and the significance of its presence
using high performance liquid chromatography
(HPLC) (1).
A metabolite of tryptophan, KYNA has
many pharmacological properties, and its
potential role in human physiology is a
continued topic of interest for researchers.
The discovery of its neuroprotective activity
sparked imaginations in the scientific world
before the discovery of its inability to
penetrate the blood-brain barrier scuppered
hopes of a pharmacological dream (2–6).
Recent research has pointed to KYNA’s
interaction with receptors located on the
outside of brain tissue with studies indicating
anti-ulcerative (7), anti-inflammatory (8),
antioxidant (9), analgesic (10), antimigraine (6),
and metabolic activities (11).
The further discovery of KYNA’s presence in
food and its ability to be absorbed along the
digestive tract has led to the possibility that
KYNA may affect other bodily processes. One
such process KYNA could impact is alcohol

5

degradation because it is known to interact
with alcohol metabolism through the inhibition
of aldehyde dehydrogenase activity in vivo (12).
This fact is particularly pertinent because of
KYNA’s presence within alcoholic beverages
because it may influence alcohol degradation
rate and relate to the intensity of alcohol’s
negative post-consumption attributes.
To investigate this premise, researchers used
HPLC and fluorometric detection to determine
the content of KYNA in a wide range of
alcoholic beverages. Further tests determined
the absorption and elimination rate of KYNA
following beverage consumption in humans.
Researchers found KYNA in all studied
beverages at varying rates with mead
containing the most at 9.4 μg/100 mL
and spirits containing the least at 0.01–
0.1 μg/100 mL. Furthermore, it was found that
KYNA was rapidly absorbed from the digestive
tract with the highest blood concentration
being identified 30 min after alcohol
consumption. This confirmed the possibility
of KYNA and alcohol interaction occurring
within the human body following alcohol
ingestion.—L.B.
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News In Brief

•

The LCGC Blog: HPLC Diagnostic Skills–Noisy Baselines—Just as medical practitioners are
able to discern worrying features from a variety of medical physics devices (electrocardiogram,
electroencephalogram, and ultrasound, for example), we need to develop the skill to identify
worrying symptoms from our HPLC instrument output. Read Here>>

•

What’s Trending in LC Troubleshooting?—The challenges we face in troubleshooting problems
with liquid chromatography (LC) separations are highly diverse. This month we take a closer look at
topics that have garnered more attention recently. Read Here>>

•

Is Headspace Sampling Quantitative?—Confusion exists on the quantitative nature of headspace
sampling, because it is an equilibrium-based technique when done in the static mode, but not
necessarily in the dynamic mode. To aggravate matters further, the concentrations of headspace
compounds in common applications, such as foods, flavours, or petroleum distillates, can easily vary
by an order of magnitude or more. Thus, what defines quantitative may depend largely on the goals
of the analysis. This month we’ll take a look at headspace sampling and its quantitative nature. Read
Here>>

•

Tips & Tricks GPC/SEC: System Peaks or Ghost Peaks in GPC/SEC—Extraneous peaks, unrelated to
the solute to be characterized, are quite common in gel permeation chromatography/size-exclusion
chromatography (GPC/SEC), especially when refractive index (RI) detection is used. This instalment
of Tips & Tricks explains why system or ghost peaks appear and how to minimize their appearance.
Read Here>>

•

The Quest for Greener Sample Preparation in Food Analysis—When analytical chemists apply
green chemistry approaches, which seek to minimize negative environmental effects, an important
area of focus is reducing the consumption of toxic solvents, such as those used in extraction steps in
sample preparation. Developing and testing greener extraction processes for food analysis is a major
focus of Elena Ibáñez, a research professor at the Institute of Food Science Research in Madrid,
Spain. Read Here>>
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Phenomenex has announced the opening of a
new direct sales and support office in Taiwan.
The direct presence in Taiwan will allow
Phenomenex to provide immediate technical
support locally, improved product availability,
and faster delivery of chromatography
products to scientists throughout the country.
With the corporation’s recent expansions into
the Asia Pacific regions and the acquisition by
Danaher Life Sciences in 2016, Phenomenex
is now able to provide more support and
solutions to its customers throughout Taiwan.
For more information, please visit: www.
phenomenex.com

Researchers have developed a highperformance thin-layer chromatography
(HPTLC)-based method for natural deep
eutectic solvents (NADES) extracts analysis.
The method is capable of targeted and
nontargeted analysis. Made mainly with
abundant primary metabolites, NADES are
being increasingly applied in green chemistry.
One of the main difficulties encountered in
the development of novel products and their
quality control arises from their low vapour
pressure and high viscosity. These features
create the need for the development of new
analytical methods.
DOI: 10.1016/j.chroma.2017.12.009

Follow Us
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Pittcon 2019 Preview
Kimberly Palastro, The Pittsburgh Conference, Pennsylvania, USA

Pittcon celebrates its 70th year with thousands of chromatographers from around the globe and a range of industries taking over
the Pennsylvania Convention Center in Philadelphia, Pennsylvania, USA, from 17–21 March 2019 for a week of education, research,
instrumentation, and networking.

Photo Credit: sborisov/stock.adobe.com

Pittcon’s host city, Philadelphia, boasts an
extensive life sciences community including
seven medical schools, 22 nursing schools,
two dental schools, three colleges of
pharmacy, a veterinary school, a school
of optometry, a podiatry school, 100
hospitals, and numerous biomedical and
pharmaceutical companies. The city also leads
in industries such as energy, manufacturing,
medical device manufacturing, life sciences,
pharmaceuticals, healthcare information
technology, and more. Philadelphia is a
perfect fit for Pittcon!
The three-day exposition will open its doors
on Tuesday 19 March 2019 until Thursday
21 March 2019, featuring chromatographic
instruments from pumps and filters to
detectors that complete (ultra)high-pressure
liquid chromatography (U)HPLC, solid-phase
extraction (SPE), gas chromatography (GC),
and ion chromatography (IC) systems. To
allow attendees ample time to visit the exhibit
hall, the organizers have created a technical
programme- and short course-free afternoon
on Wednesday 20 March 2019.
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The Pittcon Park includes several hands-on
opportunities for both attendee and exhibitor
participation including DemoZones, the Lab
Gauntlet, Virtual Reality, LEGO Gravity Car
Racing, and more.
Recent additions to the exhibit hall are the
NEXUS Theaters. Two “soft science” areas
are available in the exhibit hall for attendees
to enjoy panels and other engaging,
educational, and interactive presentations.
This year fundraising efforts for autism
awareness, benefitting the PEAL (Parent
Education & Advocacy Leadership) Center,
will also be visible at the expo. The Pittcon
Planetarium will be open for attendees to
enjoy a presentation for a small donation.
Booths will also be placed in the convention
centre spreading awareness of the PEAL
Center’s mission, collecting donations, and
selling items.
The technical programme will kick off on
Monday 18 March at the Wallace H. Coulter
Lecture with Nobel Laureate, Dr. Fraser
Stoddart. He will present “Serendipity Stokes
Discovery: Disrupting Established Industries”.
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On Tuesday evening, Dr. Fenella France
from the Library of Congress will take
the stage at the Plenary Lecture to speak
about “Preserving and Revealing History—
Challenges of a Cultural Heritage Scientist.”
Pittcon’s technical programme features
a line-up of high-calibre speakers and
hot topics in a range of industries and
methodologies. Chromatographers
may want to attend the following
symposia:
• Recent Advances in Two-Dimensional
Liquid Chromatography—Theory and
Practice, organized by Dwight Stoll, will
bring together experts in 2D-LC from
both academic and industrial laboratories.
Presentations will cover a wide range of
topics, including polymer separations,
separations of natural products, and
separations of both small and large
pharmaceutical molecules.
• The Application of Analytical Chemistry
in Biofuel Study, organized by Yanhong
Zhang, will showcase some novel
approaches on how to characterize
the feedstock, evaluate the conversion
process, quantify the production yield,
and provide specification of the biofuels.
This is a great challenge for analytical
chemists currently working in the USA
because the main feedstock for the
biofuel industry is starch and oil from
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agriculture production, and biomass is
likely to play a more dominant role soon.
• Advances in Capillary LC Separations,
organized by Stephen Weber, brings
together researchers using capillary liquid
chromatography in very creative ways
to accomplish analytical goals. In these
pursuits, capillary liquid chromatography
becomes part of a larger analytical
system. Such analytical systems, while
requiring more attention to detail than
analytical-scale systems, reward the
analyst with better mass detection limits
and increased capabilities because of their
size and low volume requirements.
• Automation in the Research and
Development Laboratory: From Academia
to Industry, organized by Kaitlin Grinias
and Marcelo Filgueira, will provide a
concentrated forum for scientists from
industry, pharmaceuticals, and academia
to share and discuss the role of robotics
in chemical research. It will also showcase
how recent advances in automation are
paving the way to exploit the benefits of
machine learning.
The LCGC Lifetime Achievement and
Emerging Leader in Chromatography
Awards Symposia is another must-attend
session. Milos Novotny, the 2019 Lifetime
Achievement in Chromatography Award

5

winner, was a pioneer in virtually all
capillary separation techniques, including
capillary GC, LC and supercritical fluid
chromatography (SFC), and capillary
electrophoresis (CE) and capillary
electrochromatography (CEC) of peptides
and carbohydrates. He also developed
important LC–MS and CE methodologies
in glycomics and glycoproteomics. Ken
Broeckhoven, the 2019 Emerging Leader
in Chromatography Award recipient, has
advanced chromatography fundamentals
in areas such as applying the kinetic plot
method to gradient LC, addressing viscous
heating effects in UHPLC, using very high
operating pressures, and researching
turbulent flow in SFC.
Editorial director of LCGC, Laura Bush,
will moderate a special session of talks
presented by major figures in the separation
science sector, including the two award
winners, on Tuesday 19 March at 13:30 in
Room 125.
In addition to the technical programme
and exposition, the continuing education
short course programme is an integral part
of the conference for chromatographers
looking for courses to increase their job
productivity or to improve their skill set.
Pittcon has a variety to choose from. The
classes are taught by industry experts and
the class sizes are small to allow a more
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personalized educational experience.
Chromatographers may find value in the
following:
• GC & GC–MS Troubleshooting &
Maintenance, instructed by Diane Turner.
The course has been approved by the
Royal Society of Chemistry for purposes
of Continuing Professional Development
(CPD). The course will cover parts of the
system requiring maintenance, how often
and how to identify when maintenance
is required, preparing for problems,
how to identify problems, and the
troubleshooting process. This knowledge
is then put to the test in troubleshooting
chromatograms.
• Cannabis Analytics, instructed by Ganesh
Moorthy. This course will cover a brief
history of cannabinoids, isolation and
identification of cannabinoids, analysis
of cannabinoids in cannabis, analysis
of cannabinoids in biological samples
(blood, plasma, and urine), and recent
developments and future directions of
cannabinoid and terpene analysis.
• Analytical Sampling and Sample
Preparation for Chromatography,
instructed by Doug Raynie. This short
course is designed to provide participants
with an in-depth understanding of the
role of sampling and sample preparation
in analytical chemistry, particularly related
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to chromatography. Upon successful
completion of the course, the participant
will have an understanding of sampling
consideration and approaches, and sample
preparation strategies.
• Mastering Gas Chromatography,
instructed by Lee Polite. In this class, a
firm understanding of the fundamentals of
GC will be gained and the fundamentals
applied to daily analyses. Students will
learn how to develop a method from
scratch, cut analysis time at least in half,
maybe even by a factor of 10 (without
affecting the resolution), improve
sensitivity by 10–1000-fold, improve
separations, and explain what GC is and
how it works.
Another stop on an attendee’s agenda
should be a networking session. These
moderated, roundtable discussions on a
particular topic offer a relaxed environment
to brainstorm with peers and ask questions
in an open forum-type environment.
Consider stopping by one of these
discussions:
• Hot Topics and Adoption of Comprehensive
GC (GC×GC), facilitated by Lorne Fell and
Joe Binkley, will focus on success stories of
GC×GC, as well as sharing information on
best practices for success. The discussion
will cover the types of GC×GC (thermal or

5

flow) and the choices for detection that are
used today.
• Smarter and More Automated LC Systems?
facilitated by Thomas Swann and Sebastian
Rakus. LC systems are powerful analytical
tools, but should they be smarter and more
automated? This session will discuss what
is needed in smarter and more automated
LC systems, how they should be interacted
with, and how they might help us do our
jobs better.
• Mobile Phase Selection for LC–MS Analysis
facilitated by Subhra Bhattacharya and
Stephen Roemer. With the advances
in instrument sensitivity, demand for
interference-free mobile phase is increasing.
Selection and optimization of a mobile
phase is critical for the overall performance
of LC–MS. A limited number of mobile
phases are compatible with LC–MS. It is
challenging to select the correct mobile
phase to achieve the separation of a
complex mixture and identify the separated
components.
• Novel Approaches to Undergraduate
Chromatography Education, facilitated by
Amber Hupp and Michelle Kovarik, will
bring together users and educators from
the separations community. Share ideas
and help to build connections among
academic, industry, and government
sectors.
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Pittcon can be a bit overwhelming
to newcomers, and even the seasoned
attendee! In order to make the planning
process as simple as possible, there are an
array of tools for attendee use. The most
convenient is the Pittcon 2019 mobile app.
The app can be downloaded for free and
can search the programme, short courses,
and exhibitors, view the exhibit hall and
convention centre maps, add sessions to the
user agenda, favourite and take notes, and
much more. There is also an online search
feature available that syncs with the mobile
app on the Pittcon website.
Registration for Pittcon 2019 is now
open to celebrate 70 years of bringing the
analytical chemistry community together.
Contact: Kimberly Palastro
E-mail: publicity@pittcon.org
Location: Philadelphia Convention Center,
Philadelphia, Pennsylvania, USA
Registration: www.pittcon.org/register
Stay Connected with LCGC
The LCGC team will be at Pittcon 2019
(Booth 1307), bringing you the latest
news and updates from around the event.
Tweet us at @LC_GC to keep up-to-date
or to send us your personal conference
highlights.
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Strategies to Improve
Recoveries of Proteins
and Peptides from
Sample Containers
Before LC–MS Analyses
Moon Chul Jung, Waters Corporation, Milford, Massachusetts, USA

This article describes how to prevent the loss of sample analytes by
understanding the factors responsible for poor recoveries.

Photo Credit: burak çakmak/stock.adobe.com

Successfully quantitating proteins and
peptides with liquid chromatography–
mass spectrometry (LC–MS) is often
more challenging than a similar task for
small molecules. Their large and complex
structure not only requires a different
approach to LC–MS method development,
but may also cause other unique problems
such as nonspecific adsorption (or
nonspecific binding) (1). Proteins and
peptides in solution tend to stick to the
surfaces they encounter, such as the
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LC–MS fluidic path, LC column packings,
and even sample containers (2,3). Such
losses do not just negatively impact the
assay sensitivity, but also compromise the
reproducibility, precision, and accuracy of
the analysis.
Small molecules may stick to these
surfaces as well, but their surface adhesion
is typically driven by a single attraction
mechanism and can be dealt with in a
straightforward manner. For example,
one can choose a polymeric container for
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Figure 1: Average recovery (n = 4) of four peptides (1 ng/mL per peptide) after 24 h of
storage at 4 °C. The error bars show the standard deviations. Peptides solutions were
prepared in 80:20 water–acetonitrile solution acidified with 0.2% trifluoroacetic acid (TFA).
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a highly basic analyte, instead of a glass
container that bears acidic silanol groups
on the surface. For proteins and peptides,
however, the picture is more complicated.
They may form multiple interactions
with exposed surfaces through various
chemical attraction mechanisms. The more
proteins or peptides the sample contains,
the bigger the challenge is. It is therefore
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not trivial to find a single sample storage
condition that prevents the loss of all
proteins or peptides of interest.
A widely used alternative approach
to avoid these losses is to add
blocking agents, such as surfactants
or carrier proteins (4,5), to the sample,
or preconditioning the surfaces (2).
Preconditioning is an extra step that
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Figure 2: (a) Average recovery (n = 4) of 1 ng/mL teriparatide after 24 h of storage at 4 °C. The error bars show the standard deviations.
The peptide solutions were prepared in various water–acetonitrile mixtures and acidified with 0.2% TFA. After 24 h of storage, the samples
were diluted with appropriate water–acetonitrile mixtures to adjust the acetonitrile content to 20% before injection. The teriparatide peak
quantitation, and thus the recovery calculation, was not compromised by poor retention. (b) Example chromatograms of teriparatide.
Teriparatide samples were prepared in sample matrices with varied water–acetonitrile ratio, and were injected without dilution.
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often produces irreproducible results.
Although highly effective in general,
adding blocking agents to the sample
creates more complexity in downstream
LC–MS analyses by presenting extra
peaks in chromatograms or MS spectra
or by inducing ion suppression or
enhancement. Therefore, using blocking
agents is not always the best tactic unless
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0.20

it is absolutely necessary. This article will
review the experimental parameters that
affect peptide recovery the most and offer
advice for maximizing recovery without
using blocking agents.

Methods
Peptide solution standards in the
concentration range of 20 pg/mL to

5
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100 ng/mL were prepared in various
sample matrices and stored in several
commercially available sample containers
prior to LC–MS analysis. To accurately
determine the recovery of challenging
peptides, solutions containing carrier
proteins were used as recovery reference
solutions: the solutions were prepared
in groups, with and without 0.1% rat
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plasma, and the peptide recovery was
calculated by comparing the peptide
peak area from the solution that did
not contain the blocking agent to
the reference peak area. Peptides in
each sample were separated using a
2.1 × 50 mm, 1.6-μm charged surface
solid core C18 column (Waters) on a low
dispersion LC system (Acquity I-Class
System, Waters) with a water–acetonitrile
linear gradient, each with 0.1% formic
acid, and detected using a tandem
quadrupole MS (Xevo TQ-S, Waters) in
the selective reaction monitoring (SRM)
mode. To understand the role of the
container’s surface properties on peptide
recovery, polypropylene vials and 96-well
plates, QuanRecovery polypropylene vials
and plates (all Waters), and commercially
available plates designed for protein
applications were evaluated. Other
experimental conditions, such as the
composition of the peptide sample and
peptide concentration, were varied to
clearly highlight how these experimental
factors affected peptide recoveries.

Results and Discussion
Polypropylene sample containers
are commonly used for various LC–
MS applications because of their
good chemical compatibility and a
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Figure 3: Average recovery (n = 4) of melittin after 75 h of storage at 10 °C. The error
bars show the standard deviations. The peptide solutions were prepared in an 80:20 water–
acetonitrile mixture and acidified with formic acid (FA) or trifluoroacetic acid (TFA) while
varying the volume (v/v). The pH of the solutions were experimentally measured.
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wide selection of shapes and sizes.
Polypropylene 96-well plates have been
particularly popular in high-throughput
applications with the availability of
multichannel pipettes and robots. Another
reason they are used frequently with
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protein or peptide samples is that they
are less likely to induce analyte loss from
ionic attractions than glass containers.
Any analyte lost on the polypropylene
containers, when it occurs, is likely a result
of hydrophobic interactions.

5

The Influence of Materials of
Construction on Peptide Recovery
Figure 1 compares the recovery of four
peptides that were prepared in a typical
LC–MS diluent and stored in various
sample containers. The recoveries of the
peptides correlated well with their relative
hydrophobicity. The least hydrophobic
peptides produced the highest recovery
values while the most hydrophobic peptides
showed the lowest recovery values. All
containers showed complete recovery
of desmopressin, the least hydrophobic
peptide (MW 1069, HPLC index [6] 16.8).
Polypropylene containers, glass, and
deactivated (silanized) glass showed little or
no recovery for three hydrophobic peptides:
glucagon (MW 3482, HPLC index 86),
bovine insulin (MW 5734, HPLC index >120),
and melittin (MW 2846, HPLC index 124.4).
Of the three peptides, melittin showed the
most drastic recovery difference among the
tested containers. A commercially available
plate for protein applications showed higher
recovery than the polypropylene and glass
surfaces, but with some mixed results. From
the results shown, the loss of peptides in
the polypropylene containers depended
on their relative hydrophobicity. Next,
how much recovery is influenced by the
elution strength of the sample matrix was
examined.
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the micro-Chip Chromatography Company

Changing the ART of analytical
chromatography with
μPAC™ Pillar Array Columns:
These micro-Chip columns feature
a perfectly-ordered separation bed
of free-standing pillars ensuring:
• excellent separation power
• unprecedented reproducibility
• unrivalled robustness

Enhance the data productivity
of your nano-LC/MS system
for complex biological samples.
Discover our products on www.pharmafluidics.com
or meet us at Pittcon (March 17-21, Philadelphia, USA)
or ABRF (March 23-26, Texas, USA)

FOLLOW US
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Figure 4: Calibration curves for melittin in the concentration range of 20 pg/mL to 100 ng/mL.
The calibration standards were prepared with 80:20 water–acetonitrile + 0.2% TFA in each
sample container by serial dilution. To obtain the “true” calibration curve without suffering from
the analyte loss, one set of calibration standards were prepared with 0.1% rat plasma as carrier
proteins. All other standards were prepared without carrier proteins.
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The Effect of Sample Solvent on
Recovery
Figure 2(a) shows the recovery of teriparatide,
another hydrophobic peptide (MW 4118,
HPLC index 90.4), in sample matrices with
varied acetonitrile content. In general,
recoveries improved as the sample matrix
contained more acetonitrile, while the
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80

100

minimum acetonitrile concentration that led
to full recovery was not the same for different
sample containers. Using a highly organic
sample matrix appeared to be the easiest
and most effective way to completely recover
hydrophobic peptides. Teriparatide solutions
prepared with 30% or more acetonitrile
could be stored in any of the three containers

5

without the risk of analyte loss. While quite
effective, this approach doesn’t always work.
For LC–MS, analytes in samples prepared in
highly organic injection solutions may not
retain well on the chromatographic column.
Figure 2(b) shows the disrupted retention of
teriparatide as the acetonitrile concentration
in the sample matrix was increased. When
the acetonitrile percentage in the sample
matrix was equal to or greater than 25%,
teriparatide breakthrough peaks were
observed in the void volume. It was thus
necessary to prepare teriparatide samples
with less than 25% acetonitrile to achieve
good chromatography. However, limiting
the concentration of acetonitrile to less than
25% with the polypropylene plate or the
plate designed for protein applications causes
the teriparatide to be lost on the container
surface (Figure 2[a]). The same sample
can be stored in a plate with a proprietary
surface designed for minimizing hydrophobic
nonspecific adsorption without the risk of
analyte loss.

helped increase the melittin recovery, but
the increase was not as drastic as changing
the acetonitrile concentration in the sample
matrix. Melittin was never recovered from
the polypropylene plate by changing the
additive only, whereas it was completely
recovered from plates with proprietary
surfaces designed for minimizing hydrophobic
nonspecific adsorption regardless of the
additive type and concentration. When using
a plate that may have an intermediate surface
binding activity, it is advised to monitor the
recovery using various additives in different
concentrations during method development,
as highlighted by the recovery changes shown
in Figure 3. It should also be noted that the
choice of the acidic additives has an influence
on the peak shape in the downstream LC–MS
analyses (7), although the effect was not as
drastic as the additives in the mobile phase.
Formic acid in the sample, being a volatile
additive, gave a stronger MS signal, but led to
poor chromatographic peak shapes compared
to trifluoroacetic acid.

How Acidic Additives Affect Peptide
Recovery

The Influence of Sample Volume,
Amount of Time in Storage, and
Peptide Concentration on Peptide
Recovery

The choice of the acidic additive in the sample
matrix also affects the peptide recovery.
Figure 3 shows the recovery of melittin after
75 hours of storage. Using a weak acid
such as formic acid at a low concentration
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To complicate matters further, factors
such as sample volume and storage time
also influence the peptide recovery. In
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general, the smaller the sample volume and
the longer the sample was stored in the
container, the poorer the recovery (data not
shown). In practice, however, these factors
may be difficult to control. For example, the
length of time a sample spends in storage is
often dictated by instrument availability, the
number of samples in the queue, and the
LC–MS run time. On the other hand, sample
volume is limited by sample availability
and the sample prep protocol. Therefore,
it is advised that these factors should be
used only as guidelines during method
development, but not as the experimental
parameters to increase peptide recovery.
Peptide concentration is another variable
that affects recovery but cannot be
independently controlled. It is particularly
problematic when constructing a calibration
curve. Figure 4 shows the calibration curves
for melittin using various sample containers.
To illustrate the ideal calibration curve
that was not affected by the peptide loss,
one sample set was prepared with 0.1%
rat plasma as carrier proteins. Peptide loss
may be easily identified from the shape
of the calibration curve. Linear calibration
curves were obtained when no peptide loss
occurred on the sample container. However,
in some cases, the peptide loss was so
severe that the calibration curve could not
be constructed at all. Even when peptide
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loss was not so severe, it was impossible
to construct a calibration curve: the trace
formed a concave curve of which the
curvature depended loosely on the severity
of the peptide loss. This curve showed the
nonlinear relationship between the peptide
loss and the concentration and would not fit
a linear model.

EDITORS’ SERIES

Does Your Lab Have a Strategy?
ON-DEMAND WEBCAST Aired March 5, 2019
All attendees will receive a free executive summary of the webcast!

Conclusions
Analyte losses in sample containers is a
significant problem in peptide quantitation
and is often not recognized early enough.
Failure to mitigate it can lead to hours of
wasted time during method development,
or even worse, to suboptimal methods
that are limited by poor sensitivity and
reproducibility. Peptide losses can be
reduced by optimizing the sample matrix
based on the chemical properties of the
analyte of interest and the surface of
the container. It was observed that the
most effective way to reduce the loss of
hydrophobic peptides was to change the
organic solvent content of the sample.
However, there were limits to this approach.
When the organic solvent content was
above a certain level, there was an increased
risk of poor chromatography, while below
a certain level there was an increased risk
of low recovery. We found that the types
and concentrations of the acidic additive in
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Addressing
Data Integrity Gaps

Register for this free webcast at : www.chromatographyonline.com/lcgc_p/identify
Data integrity continues to be a major issue facing the pharmaceutical
industry as well as contract manufacturing and research organizations
that serve this industry. There are two approaches that need to be taken
to address concerns about data integrity: short-term remediation and
long-term solutions and strategy. The short-term plan should involve
using existing technical controls within chromatography data systems
(CDS) coupled with procedural controls. Long-term solutions involving
validated technical controls and electronic ways of working result in a
far more efficient process that provides business benefits. Long-term
solutions involving validated technical controls and mapping the data
flow in the lab will deliver a far more efficient process for identifying
current and potential gaps. In addition to identification, closing or eliminating gaps will deliver business benefits to the organization.
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■

Understand the scope of a data integrity program

■

Learn how to perform data process mapping on
a chromatographic process to identify data integrity gaps, assess the risk posed by those gaps, and
determine how to remediate or solve them

■

Understand options for short-term remediation
and long-term solutions
Presenters
Bob McDowall
Director
RD McDowall Limited,
Bromley, Kent, UK

This webcast will include two main sections. First, we will present the
scope of a data integrity program that will be explained by a fourlayer model. From this discussion, attendees will understand that data
integrity is not just a problem focused on computerized systems or
the laboratory but involves everyone in the organization from senior
management down. In the second section, we will describe how to
perform data process mapping on a chromatographic process from the
set-up of analysis through the calculation of the reportable result. From
this map, the data integrity gaps can be identified, and the risk assessed
to determine how critical the gaps are so that a plan and strategy to
remediate or remove the risks can be implemented.

Moderator
Laura Bush
Editorial Director
LCGC

Sponsored by

Using this illustrative process, derived from several laboratories, data
process mapping will be explained along with a discussion of options
for short-term remediation and long-term solutions.

Presented by

Who Should Attend:
■

Laboratory analysts, laboratory managers, QA/QC staff, regulatory
personel, and upper management of pharmaceutical companies
who wish to ensure data integrity in their analytical laboratories
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kristen.moore@ubm.com
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the sample matrix also influenced peptide
recovery.
Using a container with a low surface
binding property proved to be a useful
complementary option. Unlike standard
containers, the inert surface of low bind
containers protects against peptide loss.
The use of low bind containers and an
LC–MS-friendly sample matrix greatly
simplifies the process of selecting the
optimal storage conditions without
compromising peptide recovery.
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EVENT OVERVIEW:
Per- and polyfluoroalkyl substances (PFAS) are a group of persistent and
harmful chemicals and evidence of PFAS accumulation in the environment has raised serious concerns globally. Moreover, as PFOA and PFOS
have been phased out by industries, replacement compounds such
as GenX have been introduced in the market. Hence, scientists have
centered their efforts on increasing the coverage of PFAS monitoring (to
include compounds such as PFCAs, PFSAs, fluorotelomers, perfluoroalkylsulfonamides) in order to assess the overall degree of exposure and
understand the contamination sources to implement protection measures. However, analytical methods for PFAS are technically demanding and only a limited number of validated methods are provided by
standardization authorities.
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■
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■
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This webcast will discuss the global trends, regulatory requirements,
and the latest developments pertaining to PFAS analyses (e.g. EPA
537.1). Several case studies on drinking water and environmental matrices will be described to illustrate the difficulties and pitfalls of LC–MS/
MS analyses and their solutions.
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Analysis of Dioxins in Foods and Feeds Using Gas
Chromatography Tandem Mass Spectrometry
Waldemar Weber1, Masato Takakura1, Thomas Lehardy2, and Philippe Marchand2, 1Shimadzu Europa GmbH, Duisburg, Germany, 2LABERCA, Nantes, France

In the early days of dioxin analysis, applied methods were laboratory- and time-consuming. Only gas chromatography–high resolution mass
spectrometry (GC–HRMS), which is complicated, was used. Nowadays, GC–MS/MS is suitable for control proposes. Using GC–MS/MS means
that solvent consumption for sample preparation can be reduced by a factor of 10 and the purity of the obtained fraction can be enhanced,
indicating that GC–MS/MS is appropriate for dioxin analysis.

Photo Credit: Piman Khrutmuang/stock.adobe.com

Persistent organic pollutants (POPs)
are semivolatile and can be detected
worldwide, even in remote regions. They
bioaccumulate with potential negative
influence on the environment and human
health. To a varying degree, these organic
compounds resist photolytic, biological,
and chemical degradation.
POPs in foods and feeds can be
analyzed with several methods. Dioxins
are particularly toxic, even for POPs, so
quantitative analysis is required down to
low concentrations. Until recently, the
analysis of dioxins was performed using
gas chromatography–high resolution
mass spectrometry (GC–HRMS), which
provides highly accurate quantitation.
However, triple quadrupole GC–MS/MS is
less expensive and easier to handle than
GC–HRMS, so its use is increasingly being
investigated.
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In recent years, the quantitative accuracy
of GC–MS/MS has improved significantly.
Accordingly, the use of this analysis
method has been officially recognized in
the EU (EU589/2014, 644/2017). However,
in order to change from GC–HRMS to
GC–MS/MS, it is necessary to compare
their respective quantitative abilities.
In this article, dioxins (polychlorinated
dibenzo-p-dioxin [PCDD] and
polychlorinated dibenzofuran [PCDF] only)
were analyzed in 44 types and 200 samples
of foods and feeds using GC–MS/MS.
Additionally, GC–MS/MS analysis results
were compared with those from GC–
HRMS in order to evaluate the quantitative
capabilities of both techniques.

Experiment
For the various food samples, pretreatment
was performed using an automatic
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pretreatment unit (extraction: Speed
Extractor [Buchi]; purification: GO-xHT
[Miura Co., Ltd.]).
System Configuration: Autosampler:
AOC-20i/S; GC–MS/MS system: GCMSTQ-8050 NX; software: GCMSsolution Ver
4.45 SP1, LabSolutions Insight Ver. 3.2 SP1,
GC–MS/MS method package for dioxins in
food (all Shimadzu).
Analytical Conditions (Autosampler):
No. of rinses with solvent (pre-run): 3; no.
of rinses with solvent (post-run): 3; no. of
rinses with sample: 0; washing volume:
6 μL; injection volume: 2 μL; viscosity
comp. time: 0.2 s.
A 10-μL measure of nonane was used
as final solvent for the samples. For the
standard, a mixture of DF-ST and DF-LCS,
commercially available standard mixtures,
from Wellington Laboratories was used. In
terms of the analytical conditions for GC–
MS/MS, the conditions registered in the
method package were used.
Analytical Conditions (GC): Insert liner:
Topaz single gooseneck liner with wool;
column: 60 m × 0.25 mm, 0.25-μm
SH-Rxi-5Sil MS (Shimadzu); injection mode:
splitless; sampling time: 1.00 min; injection
temperature: 280 °C; column oven
temperature: 150 °C (1 min) > (20 °C/
min) > 220 °C > (2 °C/min) > 260 °C
(3 min) > (5 °C/min) > 320 °C (3.5 min); HP
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injection: 450 kPa (1.5 min); flow control
mode: linear velocity (45.6 cm/s); purge
flow: 20 mL/min; carrier gas: helium.
Analytical Conditions (MS): Ion
source temperature: 230 °C; interface
temperature: 300 °C; detector voltage:
1.8 kV (absolute).

Syringe Filters
Syringe
Take the Filters
Take
the Guesswork
Guesswork
Out of
Out of Selection
Selection
ON-DEMAND WEBCAST Aired February 6, 2019

Results
Analysis Results for the Standards:
In the analysis of dioxins in foods,
maximum levels (MLs) are prescribed for
each sample. With the food and feed
samples in this investigation, MLs for
pig fat and pig meat were the lowest
at 1 pg/g of fat. In addition, the limit
of quantitation (LOQ) required for each
compound in the analysis depends on the
sample’s ML, the pretreatment method,
and the toxic equivalence factor (TEF)
of each compound. The compounds
2,3,7,8-Tetrachlorodibenzo-p-dioxin and
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
have the highest TEF (TEF = 1), requiring
lower LOQs than other compounds. In this
investigation, the LOQ for both dioxins in
pig fat and pig meat was 0.060 pg/μL at
the concentration in the final vial.
Signal-to-Noise (S/N) Ratio (“Method
1”): The concentration of an analyte in
the extract of a sample that produces an
instrumental response at two different ions

5

Register for this free webcast at www.chromatographyonline.com/lcgc_p/selection
EVENT OVERVIEW:
Filtration is a critical part of analytical sample prep, yet choosing

Presenters

the right syringe filter for your specific application can be

Thomas Valorose

challenging. Register to learn how to simplify the process.

Global Product

What we’ll cover:

Manager, Analytical

Why correct membrane selection is important for
optimal instrument protection and the most accurate
results

■

How to maximize your sample throughput while
reducing hold up volume

Alasdair Matheson

How to minimize the effects of binding and extractables

LCGC Europe

■
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Moderator

Editor-in-Chief

Key Learning Objectives
■

The principles of filtration for chromatographic
applications

■

How filtration safe guards your instrument and data

■

How to choose the correct syringe filter for your
application
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Global analytical QC contacts

For questions contact Kristen Moore at kristen.moore@ubm.com
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Table 1: S/N results for standards according to Method 1

Figure 1: GC–MS chromatograms for a concentration of 0.050 pg/μL.
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to be monitored with a S/N ratio of 3:1 for
the less intensive raw data signal.
Lowest Concentration Point on the
Calibration Curve (“Method 2”): The
lowest concentration point on a calibration
curve that gives an acceptable (≤ 30%)
and consistent (measured at least at the
start and at the end of an analytical series
of samples) deviation from the average
relative response factor calculated for all
points on the calibration curve in each
series of samples. In this article, for the
purposes of confirmation, an evaluation
was performed using both criteria.
As noted above, for
2,3,7,8-Tetrachlorodibenzo-p-dioxin it is
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necessary to set the LOQ to 0.060 pg/μL
or less. Accordingly, the prepared standard
solution (STD) was prepared so that the
concentration of each compound was
0.050 pg/μL (for Octachlorodibenzo-pdioxin and Octachlorodibenzofuran 0.100
pg/μL). From the results of the analysis, it
was evident that the criteria for Method
1 were satisfied for all compounds. S/N
ratios for each compound are shown in
Figure 1 and Table 1.
With Method 2, a calibration curve was
created with all six levels used, including
0.025 pg/μL, 0.050 pg/μL, 0.100 pg/μL,
0.250 pg/μL, 0.500 pg/μL, and 1.000 pg/
μL. The concentrations for each compound
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Figure 2: Comparison of the TEQ results for each food and feed.

Improvement of Both Legacy and
New HPLC Methods with Superﬁcially
Porous Particle Columns
ON-DEMAND WEBCAST Aired February 20, 2019
Register for this free webcast at www.chromatographyonline.com/lcgc_p/improvement
EVENT OVERVIEW:
An ongoing effort to modernize USP methods for HPLC analysis is in
progress. There are criteria in effect that allow changing the column
without having to revalidate the method. For those running legacy
HPLC methods, switching to superficially porous particle columns
offers several advantages including reduced analysis time and
higher throughput, increased efficiency, and improved resolution.
In this webcast, we will highlight case studies that compare existing methods using fully porous particle columns to separations
using superficially porous particle columns. When developing new
methods, the choice of which stationary phase to select can also be
challenging. Using a strategy to screen several different stationary
phases when developing methods can be more effective than just
starting with a C18 column. The second part of this webcast will
show examples of comparisons across various stationary phases.
Whether an analyst is looking to improve an existing method or
developing a new method, employing superficially porous particle
columns will enable fast, efficient separations.

Who Should Attend
■

■

Method developers for UHPLC and
HPLC methods in pharmaceutical,
chemical, clinical, environmental,
agrichemical, university and
governmental laboratories
LC chromatographers looking to
modernize USP methods

Presenter

Stephanie A.
Schuster, Ph.D.
Application and
Quality Manager
Advanced Materials
Technology, Inc.
Moderator

Laura Bush
Editorial Director
LCGC

Key Learning Objectives
■

■

■

Understand the advantages of superficially porous particles
compared to fully porous particles for pharmaceutical
separations
Learn how to modernize USP methods for HPLC by changing
from a fully porous particle column to a superficially porous
particle column
Review examples that demonstrate the advantages of having a
variety of stationary phases for method development

Sponsored by

Presented by

For questions contact Kristen Moore at kristen.moore@ubm.com

21

2
18

Q&A Hill
Weber et al.

5

8

News

2
24

Training & Events

11

Pittcon 2019 Preview

26

Staff

Jung

The Column

Weber et al.

www.chromatographyonline.com

Figure 3: Summarized comparison of the TEQ results for triple quadrupole (TQ) and HRMS.

Table 2: Each calibration point concentration and RRF for the measured compounds
TEF

Avg RRF

RRF (lvl 1)

RRF Dev (%)
lvl 1

2,3,7,8-Tetrachlorodibenzo-p-dioxin

1

1.07

1.15

8.1

1,2,3,7,8-Pentachlorodibenzo-p-dioxin

1

1.09

0.97

10.56

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin

0.1

1.14

1.39

22.26

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

0.1

0.95

0.92

2.72

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin

0.1

1.03

1.25

21.44

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin

0.01

0.92

0.82

11.46

0.0003

1.19

1.04

12.21

0.1

1.10

1.05

4.66

1,2,3,7,8-Pentachlorodibenzofuran

0.03

1.04

1.00

3.23

2,3,4,7,8-Pentachlorodibenzofuran

0.3

0.97

0.89

7.59

1,2,3,4,7,8-Hexachlorodibenzofuran

0.1

1.03

0.82

20.72

1,2,3,6,7,8-Hexachlorodibenzofuran

0.1

1.09

1.36

24.62

2,3,4,6,7,8-Hexachlorodibenzofuran

0.1

1.09

1.39

27.83

1,2,3,7,8,9-Hexachlorodibenzofuran

0.1

1.06

1.23

16.10

1,2,3,4,6,7,8-Heptachlorodibenzofuran

0.01

1.17

1.05

10.37

1,2,3,4,7,8,9-Heptachlorodibenzofuran

0.01

1.02

0.97

4.97

0.0003

1.00

0.84

15.80

Compound Name

Octachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran

Octachlorodibenzofuran

at each calibration curve point (level) are
shown in Table 2. For each compound,
when the level 1 RRF and average RRF
were compared, it was found that all
compounds satisfied the criteria for
Method 2. From the above-mentioned
results, it was evident that at the LOQ,
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the criteria were satisfied for all
compounds.
Analysis Results for the Test Samples:
As previously noted, the level of toxicity
differs for each dioxin compound. The TEF,
calculated for each compound by taking
the toxicity of 2,3,7,8-Tetrachlorodibenzo-
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p-dioxin as 1, is used as an index of
strength. The TEF values for each
compound are shown in Table 2. The ML
for the dioxins in foods and feeds are
prescribed by their toxic equivalents (TEQ).
The TEQ is calculated by multiplying the
concentration of each compound by the
TEF and then calculating the total TEQ for
all compounds.
Figure 2 and Figure 3 show a comparison
of the TEQ values for GC–MS/MS and
GC–HRMS for food samples. A TEQ
of 0.060 pg/μL (red line) and a TEQ of
0.025 pg/μL (green line) are marked as
indicators for the samples.

Conclusion
In this article, dioxins were analyzed in
44 types and at least 200 samples of
foods and feeds using GC–MS/MS. In
addition, the GC–MS/MS analysis results
were compared with the analysis results
from GC–HRMS in order to assess the
quantitative capabilities of both methods.
Before analyzing, a STD was measured
using GC–MS/MS, and it was confirmed
that the criteria were satisfied at the
LOQ.
From the above-mentioned results, it
is evident that GC–MS/MS analysis
provides a quantitative capability
equivalent to that of GC–HRMS for

23

Weber et al.

www.chromatographyonline.com

2
18

Q&A Hill
Weber et al.

samples at the concentration levels
required for analysis. However, at
concentrations below the required level,
differences in quantitative capability could
arise. For this reason, it is necessary to
confirm quantitative capability at the LOQ,
and evaluate whether there has been a
decrease in sensitivity.
Waldemar Weber started his study as
a chemist in 2005 at the University of
Münster, Germany. After graduation
as a chemist, he did his Ph.D. at the
University of Münster in 2011, and
finished as a postdoc in 2013 at the
Research Center “MEET” in Münster,
Germany. From 2012 to 2013 he
was employed as an Application
Specialist at JAS in Moers, Germany.
In November 2018 he joined Shimadzu
Europa as Product Manager for
GC–MS.
Masato Takakura works at Shimadzu
Europa GmbH.
Thomas Lehardy works at LABERCA in
Nantes, France.
Philippe Marchand works at LABERCA
in Nantes, France.

Extraction of
Pesticides from
Difﬁcult Food Matrices
ON-DEMAND WEBCAST February 21, 2019
All attendees will receive a FREE executive summary of the webcast!
Register for this free webcast at www.chromatographyonline.com/lcgc_p/food_matrices
EVENT OVERVIEW:
Pesticide testing is a continuously moving target as new
pesticides are developed and added to the growing list of
regulated substances. These compounds are in the fruits and
vegetables we eat and the spices we consume and each must
be tested. QuEChERS has traditionally been used to extract
and clean these samples for analysis, but has shown to have
difficulties with dry spices. Join us to learn about a better
way to extract from these more difficult matrices. In this
webcast, we will explore the extraction of multiple different
pesticides from various food samples, including dried spices
and produce. We will present data on the single method used
to extract the food samples, as well as a study comparing
different brands of the same sample to explore pesticide
contamination.

■
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Applicable to anyone doing sample
preparation for analysis by liquid or
gas chromatography, particularly those
interested in pesticide analysis of food, or
food-related, samples

Presenters
Alicia Douglas Stell, Ph.D.
Lead R&D Scientist,
Molecular Sample
Preparation Division
CEM Corporation
Moderator
Laura Bush
Editorial Director
LCGC

■
■

Better understand how to extract pesticides from difficult food
samples
Explore the use of a single methodology to extract a large
number of pesticides from a wide variety of sample types
Compare pesticide data for different brands of one spice
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For questions contact Kristen Moore at
kristen.moore@ubm.com
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Training Courses
GC
The Theory of GC
Website: www.chromacademy.
com/gc-training.html
Practical Essentials of GC and
GC–MS
29 April–1 May 2019
The Open University,
Milton Keynes, UK
Website: www.anthias.co.uk/
training-courses/PE-GC
Advanced GC
30 April 2019
Chicago, Illinois, USA
Website: www.axionlabs.com/
courses/advanced-gc/
HPLC/LC–MS
The Theory of HPLC
On-line training from
CHROMacademy
Website: www.chromacademy.
com/hplc-training.html
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Fundamental LC–MS
On-line training from
CHROMacademy
Website: www.chromacademy.com/
mass-spec-training.html
HPLC Troubleshooter
On-line training from
CHROMacademy
Website: www.chromacademy.com/
hplc_troubleshooting.html
HPLC Method Development
Onsite training
Website: www.crawfordscientific.
com/training-consultancy/hplctraining/hplc-method-development
SAMPLE PREPARATION
Overview of Solid-Phase
Extraction
On-line training from
CHROMacademy
Website: www.chromacademy.com/
sample-prep-training.html

5

Hands-on Sample Preparation for
GC and GC–MS
18–22 March 2019
The Open University,
Milton Keynes, UK
Website: www.anthias.co.uk/
training-courses/hands-on-samplepreparation
MISCELLANEOUS
Basic Lab Skill Training
Website: www.chromacademy.com/
basic-lab-skills-training.html
Introduction to IR Spectroscopy
Website: www.chromacademy.com/
infrared-training.html
DryLab4 Masterclass for
UHPLC Method Development
8–10 April 2019
Molnár-Institute, Berlin,
Germany
Website: http://molnar-institute.
com/fileadmin/user_upload/Training/
SeminarRegistrationForm.pdf
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Method Development for the
Separation of Therapeutic
Proteins (Biopolymers)
6–7 May 2019
Molnár-Institute, Berlin,
Germany
Website: http://molnar-institute.
com/fileadmin/user_upload/
Training/SeminarRegistrationForm.
pdf
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Please send your event and training
course information to Kate Jones
kate.jones@ubm.com
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Event News

Targeted and Untargeted Forensic Screening
Methods by Gas ChromatographyMass Spectrometry for Anti-Doping,
and Forensic Toxicological Purposes

12–17 May 2019
43rd International Symposium on Capillary Chromatography (ISCC) and the
16th GC×GC Symposium
Fort Worth, Texas, USA
E-mail: info@isccgcxgc.com

ON-DEMAND WEBCAST

Aired March 6, 2019

Website: www.isccgcxgc.com
Register for this free webcast at www.chromatographyonline.com/lcgc_p/screening_methods

E-mail: salesoperations@ubm.com

EVENT OVERVIEW:
World Anti-Doping Agency anti-doping laboratories test athlete
samples for prohibited substances. Similar to methods used in
pesticide residue laboratories, the initial forensic testing procedures
need to screen for a wide range of substances using fast, sensitive, and robust methods. Chromatography mass spectrometry
methods are the backbone of these laboratories as they offer the
required characteristics to accurately and efficiently screen for large
numbers of substances in a limited amount of sample. Over the last
two decades, it has been shown that both LC/MS and GC/MS are
complementary technologies and need to be used together to cover
all classes of substances and chemical structures. In order to catch
cheats, the World Anti-Doping Agency has reduced the minimum
required performance limits, and laboratories have switched from
mass spectrometry to tandem mass spectrometry over the last
decade to meet these new limits. However, the new high resolution 7250 GC/Q-TOF from Agilent will advance the current forensic
screening methods once more, as it combines the required sensitivity with unprecedented flexibility and retrospectivity.

Website: www.pmecchina.com/labworld/en

Key Learning Objectives

16–20 June 2019
48th International Symposium on High Performance Liquid Phase Separations
and Related Techniques (HPLC 2019)
Milano-Bicocca University, Milan, Italy
E-mail: hplc2019@effetti.it
Website: www.hplc2019-milan.org

18–20 June 2019
LABWorld China 2019
Shanghai New International Exhibition Center (SNIEC), Shanghai, China

■
■

7–10 July 2019
International Symposium on Preparative and Process Chromatography

■

(PREP 2019)

Who Should Attend
■
■
■

Scientists involved in anti-doping and
forensic toxicology analysis
Users of triple quadrupole mass spectrometers in residue analysis
Scientist interested in untargeted
methods and multi-target screening
methods
Presenters

Prof. Dr. Ir. P. Van Eenoo
Director
DoCoLab —
University Ghent
Moderator

Laura Bush
Editorial Director
LCGC

Discover the advantages and disadvantages of targeted vs nontargeted forensic screening methods
Learn how changes in mass spectrometer type can impact the
whole analytical methodology, including sample preparation
and chromatography
Hear about the trends in screening methods for trace amounts
of prohibited substances: past, present, and future

Baltimore, USA

For Forensic Use.

E-mail: janet@barrconferences.com

For questions contact Kristen Moore at kristen.moore@ubm.com
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Website: www.prepsymposium.org/
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