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Laboratory Working in 
a Post‑COVID Era
In this instalment, Incognito walks us through the future of working and 
work‑spaces, post‑pandemic, from home‑working to keeping the laboratory 
safe, reflecting on what we’ve learned during the COVID lockdowns, and 
taking those successes forward.

mindset, a self‑starting attitude, discipline 
to avoid non‑work‑based distractions, 
a suitable workspace away from those 
distractions (anyone using a virtual 
background in MS Teams should consider 
if this a clue to the suitability of their home 
workspace), improved time management 
skills, and a different provision of IT 
resources and support. There are added 
cyber security risks to remote working with 
added layers of vulnerability in home‑based 
IT hardware and Wi‑Fi systems, VPN and 
network access, and the speed with which 
risks can be assessed and communicated 
to staff. There is the perception that home 
working offers further flexibility, however 
this is often not true as scheduled calls 
often dictate the “timetable” of the day, 
the working day can be extended for 
meetings with co‑workers in different time 
zones and you are still expected to pick 

Whilst the COVID‑19 pandemic is far from 
over, the future is beginning to look a 
little brighter with the arrival of effective 
vaccines. Our response to the pandemic 
can be viewed as an experiment, and 
we can use our “results” to focus on 
the future of laboratory working. What 
changes have worked well and what can 
we learn, both good and bad, from the 
adaptations we made to accommodate safe 
working in 2020.

Remote working and working remotely 
are different. The former, which is 
long‑term working away from the office, 
requires a whole different skillset vs. the 
latter, which describes what we do when 
we just need to focus and therefore 
take a day or two away from the office 
to get things done. Permanent (or even 
semi‑permanent) remote working requires 
excellent communication skills, a pro‑active p
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up your phone whenever needed. The 
“presenteeism” principle does not go away 
just because you aren’t physically present, 
and managers of remote workers or 
remote teams need to increasingly focus on 
outcomes vs. availability, and all employees 
need to decide which of the many meeting 
invites they received actually require their 
presence or whether a copy of the minutes 
and actions is sufficient. Further, you are 
never more than a few steps away from 
your office and therefore the temptation 
to “just finish off” or “just look to see” is 
constant and can lead to increased levels of 
stress. This has highlighted the important 
question of mental health of everyone 
working within an organization and the 
requirement to increase monitoring of staff 
to ensure they are not struggling with the 
isolation they will undoubtedly feel if they 
have previously worked from an office.

As I’m sure many of us have been 
finding out, whilst remote working sounds 
great in principle, it isn’t for everybody, 
especially those who thrive on “office 
life”. We should be mindful that all 
communication doesn’t revert to e‑mail, 
as it’s often much more effective to 
speak directly, especially when developing 
ideas, investigating problems, interpreting 
data or dealing with conflict, and video 
calling can add that extra dimension of 

meeting “virtually” face‑to‑face. Some 
people simply work better and feel better 
when personal contact is involved and 
whilst the “chat” function on the popular 
communication platforms has somewhat 
replaced the “over the cubicle” dialogue, 
in many cases it really is “better to talk”. 
And what of the famous “water‑cooler” 
conversations, purported to have lead to 
so many great inventions or new ideas? 
Are “Yammer” or “Teams Chat” the new 
virtual water‑cooler? It’s fair to say both 
employers and employees need to be very 
honest when assessing the suitability of 
remote working for individuals, teams, and 
departments and any decisions resulting in 
the response, “will continue to work from 
home”, should trigger a careful assessment 
of this position in the longer term.

Of course, for laboratory scientists, the 
possibility of permanent remote working 
doesn’t exist, or at least it hasn’t until the 
recent pandemic, when necessity has been 
the mother of so many “inventions”.

Principle amongst the new disciplines 
in our own laboratories, and driven very 
much by the requirements for social 
distancing, is scheduling. A surprising 
mention perhaps, but the ability to assign 
and manage projects, work tasks, prep lab 
operations and instrument utilisation to 
keep laboratory personnel to a minimum 

Best things come in small packages
The new HIC-ESP ion chromatograph features the same low carry-over and 
excellent injection precision characteristics of Shimadzu HPLCs to ensure  
highly reliable results in quantitative ion analysis. The newly developed, low-
volume anion suppressor minimizes band spreading to achieve the highest 
sensitivity, providing stable functionality even over long periods of use, while 
the system’s small footprint offers more efficient use of laboratory bench 
space. 
 
High sensitivity, reliability and robustness 
through use of the new patent-pending ICDS-40A anion suppressor 
 
Outstanding performance in a compact design 
with optimized solvent delivery, low carry-over and fast injection speeds 
 
Seamless integration with LabSolutions software platform 
simplifies analysis settings, data processing/review and reporting while  
ensuring data integrity

www.shimadzu.eu / small-packages HIC-ESP Ion Chromatograph

Shimadzu_TheColumn_1220.qxp_184x211  01.10.20  13:30  Seite 1
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has been a real challenge, to which my 
colleagues have produced some very 
impressive results. In terms of lessons 
learned, scheduling software really is the 
key (this need not be expensive with great 
results achievable using standard MS 
Office Products), and winning the hearts 
and minds of staff to make a sustained 
effort to proactively use the software 
to manage schedule changes has led to 
significant reductions in the numbers of 
staff in each laboratory at any given time. 
This has been supported by several other 
very helpful recent additions. Switching to 
a “workflow”‑based electronic laboratory 
notebook (ELN) and laboratory information 
management system (LIMS) has enabled 
an unprecedented level of remote access 
to systems and data; I regularly see staff 
carrying their personal laptops into the 
laboratory to wirelessly control instruments 
or to write‑up areas (lots of space available 
due to the high degree of home working 
of non‑lab staff) to process data and 
compile reports. This reduction in physical 
connectedness has led to the degree of 
flexibility required to properly manage the 
number of personnel in any one space. We 
had begun the implementation of these 
systems prior to the pandemic, but I really 
do not know how we would have coped 
had these not been available.

A further key change which has helped 
us with social distancing requirements 
is laboratory automation. Many of our 
sample preparation and extraction 
laboratory tasks have been automated 
using “lab‑on‑a‑rail” type systems, 
including simple operations such as making 
solutions for calibration curves, producing 
system suitability test solutions, as well as 
performing much more advanced sample 
extraction and clean‑up operations prior 
to automated injection. Sure, these things 
have taken time to develop and test, but 
the efforts are really beginning to pay 
back, not only in the reduced number 
of personnel in the laboratory, but in 
the accuracy and repeatability of the 
analytical data. I’m constantly surprised by 
the complexity of operations that can be 
performed with these automated systems 
including weighing, centrifugation, and 
sonication. We are also considering further 
advances in automation and “Internet 
of things”, such as remote pH and 
temperature sensing stir‑bars, enhanced 
remote diagnostics for chromatography 
instruments, remote control for centrifuge, 
oven and pumping equipment, and climate 
control. 

Whilst I do appreciate that the discussion 
here may lead you to believe that we 
have an unlimited budget and are the 

Pure Chromatography

Sign up today to access Restek’s  
years of chromatography knowledge at
www.restek.com/advantage

ADVANTAGE
See What It Can Do for You and Your Lab
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that need to remain “in‑person”, and 
conferences are high on this list from my 
perspective.

As I write, new “variants” of the 
COVID‑19 virus have emerged and it 
feels as though the bad news just keeps 
on coming. However, we will defeat this 
particular virus, and it’s various mutations, 
and the recently approved vaccines and 
those still in development will help us to 
do this. We must remain vigilant though, 
and use the learnings from what will 
undoubtedly become an 18–24 month 
“experiment” in pandemic response to 
guide our future practices. Frankly, I’m 
a little tired of the phrase “the new 
normal” but whatever description is given 
to our future ways of working, they will 
be—indeed they must be—different to 
those prior to COVID‑19.

Reference
1. S. Moore, LSE Impact Blog (04/2020), 

accessed on Jan. 14, 2021. https://blogs.lse.

ac.uk/impactofsocialsciences/2020/04/17/

without‑stronger‑academic‑governance‑covid‑

19‑will‑concentrate‑the‑corporate‑control‑of‑

academic‑publishing/

The pandemic has led to some radical 
changes in scientific publishing, driven by 
the willingness to openly share research 
to combat the virus and to enable remote 
teaching and learning in lockdown. I 
recently read a nicely balanced article 
regarding the future of for‑profit scientific 
publishing post‑pandemic (1) which 
highlights the possibilities for change in 
the publishing and access of scientific 
research, which is another area that I 
believe will see change in the coming 
months and years. A change which is long 
overdue, in my opinion.

Our accountants have got used to 
lower travel costs especially for attending 
conferences and exhibitions, but I caution 
against this as a longer‑term option. 
I’ve attended several virtual conferences 
during lockdown, and whilst they have 
done a great job during the pandemic, 
they are just not the same. We need 
to get back together again as soon as 
it is safe to do so. There is no virtual 
networking that can replace the buzz or 
productivity that comes from face‑to‑face 
conferences and events. No matter how 
much organizations like the reduction in 
their overhead budget, no matter how 
much they believe that we can achieve an 
enormous amount using communication 
technologies, there are just some things 

threats on the horizon and we do not yet 
know the true effectiveness of any of the 
COVID‑19 vaccines within a mass population 
environment. We are all super‑sensitized to 
any new or emerging disease and I believe 
the more we can reduce risk by reducing 
contact then we should adopt these 
measures to help protect our staff. Further, 
ideas such as the segregation of clean and 
dirty areas, reduction in cross‑contamination 
of equipment by assigning items for specific 
personnel, and improvements in laboratory 
deep cleaning and decontamination are all 
here to stay. The amount and frequency 
of change//cleaning of personal protective 
equipment (PPE) will, I suspect, receive 
an ongoing focus as we emerge from 
the pandemic situation. I also believe the 
design of laboratory spaces will need 
to be reconsidered, certainly with more 
space between equipment, and upgraded 
heating, ventilation, and air conditioning 
(HVAC) system filtration will also be a 
mandatory requirement to help remove 
circulating virus particulates. I also predict 
that our attitude to having external visitors 
will not change too much in the mid‑term 
and any measures to reduce contact with 
or screen personnel from outside our 
organizations will continue until we are all 
very confident that the pandemic is firmly 
under control.

aspirational “laboratory of the future”, I 
can assure you that this is not to the case 
and these investments are already turning 
into solid returns on investment, not only 
in commercial terms but in the safety 
of our laboratory staff. I also appreciate 
that some readers may have an inherent 
scepticism regarding “automation” and, 
whilst this is sometimes justified, especially 
in early days of adoption, I can honestly 
say that the amount of time our staff 
spend physically present in the laboratory 
has significantly reduced over the past 
12 months, even factoring in the amount 
of time we have spent in there fixing 
automation instruments when they screw 
up because we didn’t program them 
correctly or we were too inexperienced to 
configure them properly.

I also see other pandemic‑related 
changes also lasting into the “new 
normal” future.

Despite improvements in remote access 
and automation, personnel are required 
in analytical laboratories, and measures 
introduced around social distancing and 
cleanliness of the laboratory are, I believe, 
here to stay. One‑way systems within the 
laboratory and office spaces may not be 
convenient, but some form of “people 
flow” system will remain for the mid‑term 
at least as I see several “false alarm” disease 

Contact author: Incognito
E-mail the Editor: kjones@ 
mjhlifesciences.com
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Agilent and North West Genomic Collaboration
Agilent Technology has announced that its clinical informatics 
platform has been adopted by the North West Genomic Laboratory 
Hub (NW GLH) based in Manchester, UK, and Liverpool, UK, which 
is part of the Manchester University NHS Foundation Trust, UK. The 
NW GLH and its partners are responsible for delivering genomic 
testing across the whole of the North West.

 “Next-generation sequencing produces huge amounts of 
data in applications across cancer and human genetics, yet the 
complexity related to interpreting genomic variants continues to 
be a challenge”, said Kevin Meldrum, vice president and general 
manager of genomics at Agilent.

“It is important for us to implement a variant interpretation 
software system that is both compatible with the latest ACMG 
classification guidelines and supports the interpretation of rare 
genomic variants in the context of the patient’s clinical symptoms. 
The ability to use a single system to analyze both constitutional 
variations in the context of rare diseases and somatic variants 
detected in our cancer genomics services is highly desirable”, 
said Ronnie Wright, Clinical Scientist at the NW GLH, Manchester 
University NHS Foundation Trust.

“Moreover, given that each new observation of a genomic 
variant adds to the knowledge of its association with disease, it 
is essential that the system allows us to see the latest cumulative 
assessment of a variant and the relevant information associated 
with its interpretation to help us deliver the most accurate results”, 
Wright added.

For more information, please visit: www.agilent.com

Assessing COVID-19-Induced 
Stress with LC–MS
Utra-high performance liquid chromatography-tandem mass spectrometry (UHPLC–MS/MS) was used by researchers from 
Murray State University, Kentucky, USA to analyse isoprostanes in wastewater to assess oxidative stress changes of human 
populations during the COVID-19 pandemic (1).

Globally, the COVID-19 pandemic has had a devastating impact on communities, with bereavement, isolation, loss of 
income, and fear triggering innumerable mental health conditions and exacerbating existing ones (2). This psychological 
stress results in elevated levels of reactive oxygen species (ROS), which in turn catalyzes the oxidation of arachidonic acid 
and releases isoprostanes, such as the F2-isoprostanes. The ROS-catalyzed oxidization of cellular constituents can eventually 
result in oxidative damage to DNA and the wide array of complications from such damage. 

The impact of COVID-19, in terms of oxidative stress on communities, can be measured using raw wastewater as 
a pooled urine sample for communities, as excreted isoprostanes are typically flushed down the drain and reach the 
respective centralized wastewater treatment plants. Importantly, four isoprostanes (8-iso-PGF2a, 2,3-dinor-iPF2a-III, PGE2, 
and 5-iPF2a-VI) have previously shown to be resistant to degradation under typical sewer conditions and would therefore 
be ideal subjects for analysis. 

As such, researchers developed and validated a UHPLC–MS/MS method capable of determining the presence of the four 
isoprostanes in wastewater. The target isoprostanes were monitored in one community in western Kentucky (USA) and one 
community in western Tennessee (USA) for ten consecutive days in typical weeks every month, starting from March 27th to 
July 1st, 2020. This sampling period covers the first four months of the COVID-19 outbreak in the US, including events such 
as the closure of schools, public gatherings, and non-life-sustaining business in March, the civil unrest, and the conditional 
reopening of select businesses and public gatherings in May.

The results consistently detected PGE2 and 5-iPF2a-VI in wastewater suggesting that PGE2 and 5-iPF2a-VI can be a 
reliable biomarker of community oxidative anxiety. The study attributed higher than expected four-month averages of 
isoprostanes to the stress and anxiety induced by COVID-19. PGE2 and 5-iPF2a-VI mass loads were significantly increased 
from the first month of the study to the second, however, they significantly decreased in the third. Researchers believed 
that wastewater-based-epidemiological determination of isoprostanes can be a near-real-time and cost-effective approach 
to determining trends in community depression.

References
1. I. Bowers and B. Subedi, Chemosphere 271, 129489 (2021).
2. WHO World Health Organization, 2020. COVID-19 Disrupting Mental Health Services in Most Countries. WHO survey.  

 https://www.who.int/news/item/05-10-2020-covid-19-disrupting-mental-health-services-in-most-countries-whosurvey.
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More News
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•  The LCGC Blog: Environmental and Social Governance (ESG) in the Hydrocarbon Processing 
Industry (HPI) is an Opportunity for Industrial–Academic Partnerships—In April 2020, on the 
heels of the pandemic shutdown, the price of crude oil fell to a negative value for the first time ever. 
The shutdown hit many oil and gas companies hard. But while companies lick their wounds and 
decide their next moves, an important concept called environmental and social corporate governance 
(ESG) has come into greater focus. Read Here>>

•   The Starring Role of GC–MS in Bioanalysis—The Column spoke to Martin Giera of Leiden 
University Medical Center (LUMC) about his innovative research using GC–MS in bioanalysis 
applications. Read Here>>

•    12 Tips for Successful Chromatography in 2021—Inspiring tips from successful analytical chemistry 
practitioners, to boost your laboratory activities and brighten your New Year. Read Here>>

•    What Chromatograms Can Tell Us About Our Analytes—Many chromatographic methods are 
automatically performed by today’s data systems, yet trace their origins to early, simpler techniques. 
This piece discusses how our data systems both assist and hinder in obtaining maximum information 
from chromatograms. Read Here>>

•    Optimizing LCs During a Pandemic—It is more important than ever for each of us to use every 
capability possible to get the most out of those precious minutes where access to the laboratory 
is feasible. This e-Book focuses on technologies that are designed to free up experts for more 
challenging tasks and to provide versatility while still delivering results. Read Here>>

•    International Research Team Receives Grant for Parkinson’s Disease—An international research 
team has been awarded a grant from The Michael J. Fox Foundation and the Shake it Up Australia 
Foundation to resolve biomarkers for Parkinson’s Disease (PD). Read Here>>

Peaks of the Month

Like us  Join us  Follow Us 

Sartorius Expand Chromatography 
Processing
Sartorius AG Göttingen, Germany, have 
announced their acquisition of the 
chromatography process equipment division 
of Novasep, Lyon, France, through their 
subgroup Sartorius Stedim Biotech.

Novasep’s chromatography unit 
comprises resin-based batch and intensified 
chromatography systems, and primarily 
focuses on high-pressure, multi-use 
applications for smaller molecules, such as 
oligonucleotides, peptides, and insulin. Since 
2018, Novasep and Sartorius have been 
collaborating in the joint development of an 
optimized system for a membrane-based, 
low-pressure chromatography that processes 
larger molecules more productively and that 
will be launched soon.

“I am pleased that we will intensify our 
successful collaboration with the Novasep 
team, soon to be under the Sartorius roof”, 
said Dr. René Fáber, Head of the Sartorius 
Bioprocess Solutions Division and Executive 
Board member.

“This deal marks one of the first steps 
in our Rise-2 strategic programme to focus 
the group towards our core business”, said 
Dr. Michel Spagnol, President and CEO of 
Novasep. “We are delighted to strengthen 
our relationship with the Sartorius team and 
believe it will be a great opportunity for the 
chromatography equipment business to fully 
deliver its potential and accelerate its growth 
under this new ownership“.

For more information please visit:  
www.sartorius.com
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Improving on 
AOAC 2001.02: GOS 
Determination in Foods 
Using HPAEC–PAD

Our diet is critical for our health. Interest has increased in food additives 
and dietary supplements such as prebiotics like galactooligosaccharides 
(GOSs). The determination of total GOS contents in food and supplements 
is essential to fulfil strict food labelling and safety requirements. The most 
widely used method for total GOS determination is based on enzymatic 
hydrolysis to break down the complex molecules into simple carbohydrates 
prior to their chromatographic analysis. This article outlines the advantage 
of using an improvement to method AOAC(2001.02) using high performance 
anion exchange chromatography with pulsed amperometric detection 
(HPAEC–PAD) and full sample automation after enzymatic hydrolysis.

Carmen Ziegler, Elke Süss, and Alyson Lanciki, Metrohm AG, Herisau, Switzerland

to achieve similar benefits (1,2). GOSs are 
also present in small amounts in various 
other kinds of foods and beverages, and are 
very resistant to hydrolysis by our digestive 
process (1). They reach the colon and are 
selectively consumed by bifidobacteria and 
lactobacilli, supporting the growth of these 
non‑pathogenic bacteria (3,4). Substrates 

The β‑galactooligosaccharides (GOSs) are 
oligosaccharides composed of a chain of 
galactose units and an optional terminal 
glucose unit. GOSs are a natural component 
of human and animal colostrum. At 
5–12 g/L GOS, they are a major constituent 
of human breast milk and increasingly 
added as a supplement to infant formulas 
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with such properties are well known as 
prebiotics.

Prebiotics are reported to result in some 
health benefits (5–7). According to Global 
Market Insights, Inc., the global prebiotic 
market is expected to surpass 8.5 billion 
USD by 2024 (8). GOS supplements are 
available either raw, or as powders or syrups 
with concentrations of 50–70%, and are 
subsequently used by food manufacturers 
to enrich consumer products or sold as 
supplements (1,9).

Legislation of GOSs
Studies about the health effects of GOSs or 
fructooligosaccharides (FOSs) recommend 
maximum doses of 15–25 g/day (10), also 
supported by the World Health Organization. 
For example, the daily dose of the supplement 
Bimuno contains 2.9 g GOS. In the United 
States, several GOS products are generally 
recognized as safe (GRAS) by the Food and 
Drug Administration (FDA) (11). As infant 
formulas fall under dietary foods, they must 
meet stricter criteria and thus the use of GOSs 

Figure 1: Schematic stepwise procedure for the determination of total GOS content. Contrary to 
AOAC, the improved method uses the extract directly for measuring initial galactose and lactose 
concentrations, without the deactivated enzyme treatment. Analysis is done after anion separation 
by pulsed amperometric detection, as described in the Experimental section. The total GOS content 
is calculated from the galactose and lactose contents in the initial and hydrolyzed (final) solutions. 

www.gerstel.comwww.gerstel.comwww.gerstel.com

MOSH/MOAH Determination  
as easy as it gets
Fully automated analysis of extracts

• Cycle time less than 30 minutes
• Epoxidation and ALOX clean-up options
• New LC-GC coupling, rugged operation
• GC column setup for easy maintenance
• Integrated control, intuitive user interface
• Optimized peak and hump integration
• Direct MOSH and MOAH content calculation
• Simple report generation and data export 

What can we do for you? 

* MOSH = Mineral Oil Saturated Hydrocarbons,
 MOAH = Mineral Oil Aromatic Hydrocarbons
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and FOSs in such products is regulated, for 
example, in Switzerland and the European 
Union. The maximal allowance is 0.8 g/100 mL, 
as a combination of 90% GOS and 10% FOS 
(11–13). Otherwise, no limits regarding the GOS 
amount in food or as nutritional supplements 
are given.

Standard Determination Method for 
Total GOS Content
Currently, the most widely used method for 
the determination of total GOS content in food 
products is the AOAC Official Method 2001.02 
(14). This method is based on the extraction 
of GOSs from a sample followed by enzymatic 
hydrolysis of the oligosaccharides into 
monosaccharides and their subsequent analyses 
with high performance anion exchange 

chromatography with pulsed amperometric 
detection (HPAEC‑PAD). 

The working principle behind AOAC(2001.02) 
is the comparison of a control solution (treated 
with the deactivated enzyme) with one which 
has been treated and hydrolyzed with the 
active enzyme β‑galactosidase from Aspergillus 
oryzae. The enzyme catalyzes the splitting 
of glycosidic bonds and hydrolyzes GOS 
and lactose into glucose and galactose. The 
concentration differences of free galactose and 
lactose determined in these two solutions is 
used to calculate the total GOS concentration 
(Figure 1). 

The AOAC(2001.02) method is a fully 
validated standard procedure. Nevertheless, the 
sample preparation is rather complex and could 
profit from improvements. One shortcoming 

Table 1: Tested samples with their total GOS content and other given relevant ingredients 
according to the supplier

Sample GOS % Other information

Aptamil “HA 1” 5.1 51.8% total sugars (lactose only)

Bimuno Daily 79.7 15.6% other sugars

FOS Powder >95 total fructose, sucrose, glucose content is ~5%

GOS Powder min. 70
max. 30% lactose and monosaccharide content; 

max. 3.5% water content

Customer samples 23–25 8–10.5% lactose

Vivinal GOS Powder 28.5
0.5% galactose; 36% lactose; all values given  

on dry matter

Vivinal GOS Syrup 59
1.4% galactose; 19% lactose; all values given  

on dry matter

WinGPC  
UniChrom 

GPC/SEC, IPC and 2D of 
(Bio)Polymers and Proteins

 Macromolecular Chromatography Data System

 Ensure Compliance and Data Integrity

 Instrument control for all major LCs and specialty  
detectors

 Data Evaluation, Client/Server or MultiWorkstation

MultiWorkstation Data Evaluation Client/Server

Request a Live Demo at your Desk:
info@pss-polymer.com

www.pss-polymer.com

PERFECT  
SEPARATION SOLUTIONS
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is the incubation of the control solution with 
the deactivated enzyme, a rather expensive 
substrate, to determine the initial sugar 
concentrations (Figure 1) rather than using the 
pure extract. The second critical point after 
thorough evaluation is the sample dilution 
procedure. According to AOAC(2001.02) this is 
done in acetonitrile, while standards are based 
on ultrapure water. 

The present study focused on simplifying the 
entire procedure to increase the ease of use 
and the overall efficiency of the method.

Experimental
Samples were prepared according to 

AOAC(2001.02), however they were not 
stirred during incubation but manually mixed 
in defined time steps. After extraction and 
incubation, samples were centrifuged (Sigma 
2‑16KL centrifuge) and diluted without prior 
filtration. Sample dilution was performed in 
20% acetonitrile (ACN, puriss. p.a., ≥99.5%, 
Sigma Aldrich) (AOAC procedure) or in 
ultrapure water (UPW, resistivity >18 MΩ·cm 
[25 °C], type I grade) supplied by a Milli‑Q 
water purification system (Merck), as a 
modification.

Measurements were performed on a 940 
Professional IC Vario TWO/SeS/PP equipped 
with a 858 Professional Sample Processor 

(Metrohm). The Metrosep Carb 2 ‑ 250/4.0 
separation column was used in combination 
with a 945 Professional Detector Vario – 
Amperometry (Metrohm) equipped with a 
Thin‑Layer cell (50 μm spacer, 3 mm gold 
[Au] working and palladium [Pd] reference 
electrodes). As mobile phase, a thoroughly 
degassed sodium hydroxide eluent (NaOH, 
prepared from 50–52% sodium hydroxide, 
Sigma Aldrich) with sodium acetate 
(anhydrous, ≥99.0%, Sigma Aldrich) was used.
Inline dialysis with a Low Volume dialysis cell 
(Metrohm) was utilized as a fully automated 
step within the chromatographic run. This step 
was used to further purify the sample before 

injection into the chromatographic system to 
remove proteins and larger molecules from the 
sample matrix, thus protecting the column and 
increasing its lifetime. All data was collected 
and automatically processed with MagIC Net 
3.3 Professional software (Metrohm). 
Standards and Samples: Calibration 
standards were prepared from sugar powders 
purchased from Sigma Aldrich and UPW 
(Merck): glucose (≥99.5%), and galactose 
(≥98%) in a concentration range of 2–32 mg/L, 
and lactose monohydrate (≥99.5%) in a range 
of 3.6–57 mg/L.

Commercially available standards and 
food products were used as analytical 
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Figure 3: (a) Comparison of average total GOS contents determined with either Assay 1 (blue, 
with deactivated enzyme) or the extract (grey) with error bars indicating standard deviation. For 
both samples, no significant difference between the total GOS calculation are visible. This finding 
is true for dilutions in UPW and in ACN. (b) Reproducibility of results for samples of GOS Powder 
and Bimuno, showing the average total GOS content obtained with the three different options 
regarding calibration and sample dilution medium (Option UPW n=7, Options AOAC and ACN n=4 
for GOS Powder and n=6 for Bimuno).

nA

3200.0

2400.0

1600.0

800.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Time (min)

Figure 2: Overlaid chromatograms of Bimuno, untreated (black) and treated with enzyme (orange).
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standard deviation. The reproducibility of 
the total GOS content was compared among 
the three different options (Figure 3b).

For the GOS powder test sample, 
the highest average of total GOS 
(82.55 g/100 g) was obtained with the 
UPW option, which also lies in the range of 
the AOAC option. As no reference values 
of the total GOS content are given by the 
manufacturer, a clear statement regarding 
the better option cannot be made. The 
UPW and AOAC preparation options exhibit 
similar results, but the ACN option results in 
lower total GOS contents than the others. 
To conclude, the UPW and AOAC options 
provide similar results and therefore, it is 
legitimate to use the UPW option for sample 
preparation.

Tests were performed to determine if 
the acetonitrile had a stabilizing effect on 
samples, but this proved not to be the case. 
This supports the improvement of the AOAC 
method by performing sample dilutions with 
UPW instead of acetonitrile.
Automation: Automation possibilities 
introduced in this method also save time 
and money for analysts. Manually intensive, 
time‑consuming preparation and cleaning 
steps are eliminated, and valuable assets 
such as the column are protected with, for 
example, Inline Dialysis.
Validation: For the modified method using 

Improvements on AOAC(2001.02)
Enzyme usage: Tests were performed 
to check if using the extract directly as a 
control solution instead of using extract 
treated with the deactivated β‑galactosidase 
is sufficient. The deactivated enzyme in the 
control sample was found to have no effect 
on the final results (Figure 3), rendering it an 
unnecessary and somewhat costly addition. 
Significant time is saved by eliminating the 
enzyme deactivation procedure, using the 
diluted extract in Figure 1 instead.
Acetonitrile: In the official AOAC method, 
calibration standards are prepared in UPW 
but samples are diluted in 20% acetonitrile. 
If the galactose and lactose content from 
dilutions of samples in UPW are similar 
to those which were diluted in 20% 
acetonitrile, this reagent could be removed. 
A control experiment was performed and 
the results compared:
• Dilutions in UPW evaluated with UPW 

calibration (“UPW option”)
• Dilutions in acetonitrile evaluated with 

UPW calibration (AOAC Official Method 
procedure)

• Dilutions in acetonitrile evaluated with 
acetonitrile calibration (“ACN option”).
Regarding calibration, standards prepared 

with 20% acetonitrile exhibited higher 
sensitivity compared to standards in UPW, 
but acetonitrile standards also had a higher 

Results and Discussion
Determination of the galactose and lactose 
concentration is crucial for the calculation 
of the total GOS content. Therefore good 
separation as well as verification that any 
coelution with other compounds can be 
excluded is mandatory for proper total 
GOS quantification. Separation is achieved 
in 18 min using the Metrosep Carb 2 ‑ 
250/4.0 column at 30 °C with a 250 mM 
NaOH eluent at a flow rate of 0.8 mL/min 
(Figure 2). A high‑pressure gradient after 
18 min with 500 mM NaOAc ensures a 
clean column within a total measurement 
time of 33 min.

samples. GOS powder was obtained from 
Carbosynth Ltd. (Compton, UK). FOS 
powder from chicory root was purchased 
from Megazyme Ltd. (Bray, Ireland). The 
infant nutritional formula Aptamil “HA 
1” was bought in a Swiss supermarket. 
Bimuno Daily was directly purchased from 
Clasado Biosciences (Reading, UK). Vivinal 
GOS Powder and Vivinal GOS Syrup were 
provided by FrieslandCampina Domo 
(Amersfoort, the Netherlands). Additional 
samples were provided by European 
customers. The samples and their GOS 
content according to the suppliers are listed 
in Table 1.

Table 2: Total GOS content determined with the modified AOAC(2001.02) method for five  
different samples with relevant statistical data

Sample
Total GOS 

target 
(g/100 g)

Total GOS 
(n)

(g/100 g)

Recovery 
(%)

AVG Spike 1 
(g/100 g) 

(Recovery %)

AVG Spike 2 
(g/100 g)

(Recovery %)

Repeatability 
day-to-day
Total GOS 
(g/100 g)

RSD (%)

Bimuno 79.7
75.7 ± 3.0 

(n=7)
95

36.8 ± 1.4
(98%)

88.4 ± 12.7
(96%)

76.8 ± 0.6 0.6

GOS 
Powder

>70
82.6 ± 4.1 

(n=7)
– – – 86.2 ± 1.1 1.2

Vivinal 
Powder

28.5
27.8 ± 0.5 

(n=4)
98

37.8 ± 0.1 
(91%)

48.6 ± 0.1 
(91%)

28.5 ± 0.3 1.0

Aptamil 5.1
8.4 ± 2.0 

(n=7)
–

2.6 ± 0.1 
(108%)

– 9.1 ± 0.3 3.6

Customer 
sample

22
23.5 ± 0.1 

(n=4)
107

11.4 ± 0.1 
(101%)

21.7 ± 0.1 
(101%)

– –
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software testing. She now works at 
Solvias AG in Kaiseraugst, Switzerland.
Elke Süss is currently an application 
specialist in the Metrohm Competence 
Center for Ion Chromatography. With 
an M.Sc. in Geoecology, she received a 
Ph.D. in Environmental Geochemistry in 
2011 from Bayreuth University, Germany. 
After a position as laboratory manager 
at Bayreuth University, she worked as 
a Research Assistant and then PostDoc 
at ETH Zürich and Eawag focusing on 
trace elemental speciation in various 
environmental matrices. In 2018, she 
joined Metrohm AG as a member of the 
Ion Chromatography team.
Alyson Lanciki is currently the Scientific 
Editor of Metrohm AG. In 2010, she 
received her Ph.D. in Analytical and 
Environmental Chemistry from South 
Dakota State University, USA. After a 
post-doctoral position in France, Alyson 
joined the Metrohm family in 2013 as an 
ion chromatography application specialist 
in the Netherlands at Metrohm Applikon, 
where she eventually became the global 
marketing manager for the Metrohm 
Process Analytics brand of instruments. 

12. Federal Department of Home Affairs, Regulation 

for dietic food SR 817.022.104 (Bern, Switzerland, 

2012).

13. European Commission, Commission Delegated 

Regulation (EU) 2016/127, supplementing Regulation 

(EU) No 609/2013 of the European Parliament and 

of the Council: As regards the specific compositional 

and information requirements for infant formula 

and follow‑on formula and as regards requirements 

on information relating to infant and young child 

feeding (Brussels, Belgium, 2016).

14. J. De Slegte, J. AOAC Int. 85, 417–423 (2002).

15. AOAC International, Official Methods of Analysis, 

Appendix L: AOAC Recommended Guidelines for 

Stakeholder Panel on Infant Formula and Adult 

Nutritionals (SPIFAN) Single‑Laboratory Validation 

(Rockville, Maryland, USA, 2012).

16. AOAC International, Official Methods of Analysis, 

Appendix F: Guidelines for Standard Method 

Performance Requirements (Rockville, Maryland, 

USA, 2016).

Carmen Ziegler joined the Metrohm 
family in autumn 2019 to complete her 
Master’s thesis under the guidance of the 
Competence Center Ion Chromatography 
about the method development for GOS 
analysis. After successfully obtaining her 
Master’s degree in Chemistry from ETH 
Zürich, Switzerland, she began working 
in the Systems Engineering department 
at Metrohm AG where she focused on 

of total GOS content turned out to be 
challenging, which is also a problem for 
AOAC(2001.02). 
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the Metrosep Carb 2 ‑ 250/4.0, a validation 
according to AOAC(2001.02) Appendices L 
and F (15,16) was performed, that is, running 
replicate standards to determine variability 
within a day, running samples for several 
days (day‑to‑day variability), as well as spiking 
with the GOS powder for spike recovery 
tests. Overall validation criteria (15,16) were 
reached (Table 2) and showed the successful 
application of the modified method. 

Conclusion
The market of GOS‑containing products is 
continuously growing and with it, the need 
for suitable analytical detection techniques. 
With the newly developed and validated 
HPAEC‑PAD method, an improved alternative 
to the overall accepted AOAC Official 
Method 2001.02 is available. The optimized 
method is suitable to determine total GOS in 
selected products by analyzing the galactose 
and lactose concentration before and after 
enzymatic hydrolysis.

This improved method benefits users with 
simplified sample preparation, which saves 
time and reagents, and lowers the cost 
per sample. Aside from infant formulas, all 
samples exhibited high reproducibility as well 
as short‑term repeatability. Generally, the 
method is reliable for samples containing high 
levels of GOSs, while for infant formulas (with 
a low GOS‑to‑lactose ratio) the determination 

E-mail: info@metrohm.com
Website: www.metrohm.com
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Identifying Markers of 
Quality in Curry Powder 
Using GC××GC–TOF-MS

High-capacity sorptive extraction—a sampling technique that involves 
using a probe to extract volatile and semi-volatile organic compounds 
(VOCs and SVOCs) from samples—followed by two-dimensional gas 
chromatography with time-of-flight mass spectrometry (GC××GC–TOF-MS) 
and chemometric analysis was used to identify markers of quality in curry 
powder with high sensitivity in an automated time-saving workflow.

Laura McGregor, Stefan Koschinski, and Elinor Hughes, SepSolve Analytical, 
Peterborough, UK

batch. Profiles can also help to identify 
differences between brands, which 
is of interest to manufacturers who 
wish to compare their product with a 
competitor’s.

However, the aroma profiles of spices 
are complex, consisting of hundreds 
of odour‑active compounds from a 
variety of chemical classes over a wide 
concentration span. Some compounds 
may have very low odour thresholds, 
which means that even those at trace 
level can have a major impact on the 

Herbs and spices are used in many 
food preparation products. For food 
manufacturers, generating aroma profiles 
from the volatile and semi‑volatile organic 
compounds (VOCs and SVOCs) emitted by 
their products is important. The profiles 
are used to evaluate the composition 
of the product to identify components 
causing desirable or undesirable 
characteristics, for quality control, to 
monitor changes that occur during 
shelf‑life, and to ensure production‑line 
consistency of products from batch to 
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overall aroma. These trace compounds 
can be difficult to detect among more 
abundant components, so a highly 
sensitive analytical method is essential for 
quality assessments.

Here, we demonstrate that the 
sensitivity required can be achieved 
with the use of high‑capacity 
sorptive extraction with trap‑based 
focusing (which delivers a sharp, 
concentrated band of vapour to the 

gas chromatography [GC] sytem). We 
will demonstrate how this extraction, 
coupled with enhanced separation 
by two‑dimensional chromatography 
(GC×GC) and identification by 
time‑of‑flight mass spectrometry 
(TOF‑MS), can give greater insight into 
the aroma profiles of curry powder. 

In addition, we will show how novel 
chemometric analysis can be used to 
compare the complex chromatograms and 

automatically discover the most significant 
differences between two curry powders 
of different quality.

Experimental
Two shop‑bought curry powders 
were used in this study—one value 
(inexpensive) brand and one premium 
(expensive) brand. The ingredients listed 
on the packaging for each curry powder 
are shown in Table 1. 50 mg of curry 

powder was weighed into a 20 mL vial, 
prior to the addition of 10 mL water and 
2 g NaCl. Immersive sorptive extraction 
was then performed using an inert‑coated 
stainless steel HiSorb probe (Markes 
International) on the automated Centri 
extraction and enrichment platform 
(Markes International). Equilibration time: 
5 min; temperature: 40 °C; sampling 
time: 30 min; agitation: 500 rpm. Prior to 
desorption, the probes were automatically 
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Figure 1: GC×GC–TOF‑MS colour plots for the inexpensive (top) and expensive (bottom) curry 
powders, sampled using immersive sorptive extraction.Table 1: Ingredients listed on the packaging of the two curry powders

Ingredients
Listed in curry powders

Inexpensive Expensive

Curcuma ✓ ✓

Coriander ✓ ✓

Cumin ✓ ✓

Chilli ✓ ✓

Fenugreek ✓ ✓

Fennel ✓ ✓

Mustard ✓ ✗

Ginger ✗ ✓

Onion powder ✗ ✓

Garlic powder ✗ ✓

Star anise ✗ ✓

Cardamom ✗ ✓

Cinnamon ✗ ✓

McGregor et al.

15

Incognito2 News6 Ziegler et al.8 McGregor et al.14
The LCGC Blog19 Training & Events22 Staff24



The Column    www.chromatographyonline.com

rinsed with deionised water to remove 
residual matrix and dried using N

2
. The 

probes were then desorbed at 250 °C (for 
15 min). GC×GC: Insight flow modulator 
(SepSolve Analytical); modulation period 
(P

M
): 5 s. MS: Instrument: BenchTOF‑Select 

(SepSolve Analytical); mass range: 
m/z 35–400; acquisition rate: 50 Hz. 
Software: Full instrument control by 
ChromSpace with chemometric analysis in 
ChromCompare+.

Results and Discussion
The high‑capacity sorptive extraction 
probes used in this study offer a large 
volume of polydimethylsiloxane (PDMS) 
stationary phase (65 µL), providing high 
sample loadings. Used in conjunction 
with advanced cryogen‑free focusing, 
this approach offers optimal sensitivity 
as well as the ability to fully automate 
sample preparation prior to desorption to 
the GC×GC–TOF‑MS for separation and 

identification of a wide range of chemical 
classes.

The power of using immersive sorptive 
extraction with GC×GC–TOF‑MS is 
evident in Figure 1, which shows a 

comparison between the aroma profiles 
of the inexpensive and expensive curry 
powders. Over 300 peaks representing a 
wide range of chemical classes are shown 
after sampling, separation, and detection. 
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Figure 2: H‑plots comparing the abundances of the 20 most significant features that differ 
between the two curry powders. The identity and aroma attributes of each feature are provided 
in Table 2.

Table 2: Identity and aroma attributes of the top 20 distinguishing features between the two 
curry powders 

Feature Identity Aroma descriptors (4)

F1 Linalool Citrus, floral, sweet 

F2 Estragole Sweet, phenolic, anise

F3 p‑Cumic aldehyde Spicy, cumin, green 

F4 Anethole Sweet, anise, licorice

F5 Camphor Camphoreous

F6 Cinnamaldehyde Sweet, spicy, aldehydic

F7 endo‑Borneol Pine, woody, camphoreous, balsamic

F8 Carvone Minty, licorice

F9 Nerol acetate Floral, rose, soapy

F10 Hexanal Fresh, green, fatty 

F11 Methyl thiocyanate Sulfury, onion

F12 Fenchone Cooling, camphoreous, mentholic

F13 α‑Terpinen‑7‑al Fatty, spicy

F14 Nerol Fresh, citrus, floral, green

F15 p‑Anisaldehyde Sweet, powdery, vanilla, anise

F16 p‑Cresol Phenolic, narcissus, animal 

F17 p‑Acetonylanisole Sweet, fruity, creamy, spicy

F18 Myristicin Spicy, warm, balsamic, woody

F19 Coumarin Sweet, hay, tonka 

F20 Zingerone Sweet, spicy, phenolic, ginger 

McGregor et al.
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Numerous co‑elutions that would have 
occurred with 1D gas chromatography 
(GC) are avoided thanks to the additional 
separation in the second dimension with 
2D GC×GC.

Until now, comparing such complex 

aroma profiles has been a major challenge 
in GC×GC analyses, often requiring 
time‑consuming manual review by an 
experienced analyst, with integration 
and identification of hundreds of peaks, 
many of which would ultimately be 

insignificant. In this study, chemometric 
analysis was used to tackle this challenge. 
The raw data were aligned and imported 
directly into the chemometrics platform 
using a fully untargeted workflow. The 
platform’s “Feature Discovery” tool was 
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Figure 3: Enhanced regions of GC×GC–TOF‑MS surface charts showing the identification of three features that can be used to discriminate 
between the expensive and inexpensive curry powders and the identification of these features using TOF mass spectra (red) compared with the 
NIST library (blue).

Made in  
Germany

www.knauer.net

The perfect fit  
for your analytical

HPLC&
UHPLC

Supporting OpenLAB, 

ClarityChrom® and  

Chromeleon™ 

Matching detectors  
according to your analytes 

Most flexible pump  
configurations

McGregor et al.

17

Incognito2 News6 Ziegler et al.8 McGregor et al.14
The LCGC Blog19 Training & Events22 Staff24

https://www.knauer.net


The Column    www.chromatographyonline.com

in food chemistry from Goethe 
University Frankfurt, Germany. His 
Ph.D. at the Dienstleistungszentrum 
Ländlicher Raum Rheinpfalz and 
University of Kaiserslautern 
followed, which was focused on 
wine analysis, applying different 
sample preparation, enrichment, 
and separation techniques as well 
as chemometrics. He joined Markes 
International in 2012 and works as 
a senior product specialist with a 
regional focus on Germany, Austria 
and Switzerland.
Elinor Hughes obtained her B.Sc. 
in chemistry and Ph.D. in organic 
chemistry at Bangor University, 
UK. After working for a chemical 
manufacturing company for three 
years, she moved to the Royal  
Society of Chemistry where she 
worked in journals publishing for 
six years and on Chemistry World 
magazine for four years. This was 
followed by five years as a freelance 
copyeditor and science writer. Her 
current role is technical copywriter at 
Markes International.

the time‑saving untargeted workflows in 
the chemometrics platform automatically 
uncover the significant differences between 
complex aroma profiles.
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in chemistry from the University of St 
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in forensic science at the University 
of Strathclyde, UK. Her Ph.D. in 
environmental forensics, also at the 
University of Strathclyde, focused 
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using advanced techniques such as 
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Stefan Koschinski received his degree 

For example, methyl thiocyanate gives a 
“sulfury” odour (4), which could be a result 
of including mustard in the ingredients. 

The enhanced regions of the 
chromatograms in Figure 3 display 
a selection of the top discriminating 
features and their confident identification 
by comparison of TOF mass spectra 
against the National Institute of Standards 
and Technology (NIST) mass spectral 
library. These differences were uncovered 
quickly and easily by the untargeted 
workflows in the chemometrics platform, 
even trace differences, such as for methyl 
thiocyanate, which had an intensity three 
orders of magnitude lower than the 
highest‑loading peaks.

Conclusions 
This study has shown that high‑capacity 
sorptive extraction in conjunction with 
GC×GC–TOF‑MS and powerful data 
mining software provides comprehensive 
aroma discovery. These  probes enable 
robust and sensitive sampling and the 
flexibility to perform both headspace 
or immersive sampling; the enhanced 
separation of GC×GC compared to 
1D GC provides a greater insight 
into sample composition; the TOF 
mass spectrometer enables confident 
identification of key quality markers; and 

used to automatically reduce over 300,000 
analytical features from the raw data 
to the top 20 most significant features, 
that is, those that were significantly 
different between the two curry powder 
chromatograms. These differences can be 
viewed easily using histogram plots (or 
H‑plots) as shown in Figure 2.

By using this approach, time‑consuming 
manual steps are minimized and the most 
significant differences can be identified 
quickly. The chemometrics platform 
automatically highlights the retention 
time and m/z channel where significant 
differences are observed, allowing fast 
review and identification of the important 
features.

As expected, many of the top 20 
features are associated with the additional 
ingredients used in the expensive curry 
powder (Table 2). For example, zingerone 
is found in ginger (1), anethole and 
p‑anisaldehyde have been detected in star 
anise (2), and cinnamaldehyde is a major 
constituent of cinnamon (3). Each of these 
components was found at elevated levels 
in the expensive curry powder, which 
illustrates how this approach can be used 
to identify chemical markers of quality. 

Several compounds that may have 
a negative impact on the aroma were 
identified in the inexpensive curry powder. 

E-mail: hello@sepsolve.com
Website: www.sepsolve.com
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The LCGC Blog: 
Recognizing Excellence 
in Separation Science 
Wherever It’s Found

The separation science community is full of talented, productive, and 
innovative researchers of all genders, from diverse racial and ethnic 
backgrounds, working around the globe in academia and industry. Our 
awards should reflect this. It is one thing to say this. It is another thing 
to do it. But there are steps we can each take to ensure that our awards 
showcase the full range of separation science talent.

Michelle L. Kovarik, Associate Professor of Chemistry, Trinity College, Hartford, 
Connecticut, USA

Recently I was finalizing a nomination for 
a separation science award, and I found 
myself frustrated to be spending so much 
time pulling together statements, letters, and 
publication lists for a deserving nominee who 
frankly should have been recognized years 
ago. I don’t mean to suggest that recent 
winners were not fully deserving—because 
they clearly were. But it’s also clear to me 
that the separations community tends to 
recognize researchers from the same small 

pool of scientists and their trainees, and does 
a poor job reflecting the diversity of talent 
in our field in our awardees. (I’m not the 
only person to have noticed this issue. See, 
for example, the November 2019 Analytical 
Chemistry editorial by Jonathan Sweedler [1] 
and the recent anonymous open letter from 
the Selection Committee for the ACS Award 
in Analytical Chemistry [2].)

The separation science community is 
full of talented, productive, and innovative 
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researchers of all genders, from diverse 
racial and ethnic backgrounds, working 
around the globe in academia and 
industry. Our awards should reflect this. It 
is one thing to say this. It is another thing 
to do it. But there are steps we can each 
take to ensure that our awards showcase 
the full range of separation science talent.

Nominate Worthy Scientists 
No one wins an award they weren’t 
nominated for. If you know a worthy 
scientist, nominate them! Don’t assume 
that someone has already done it. A 2016 
research study (3) showed that, in hiring 
situations, a finalist pool with only one 
female candidate has approximately 0% 
chance of hiring a woman. Similar results 
were seen for the probability of hiring a 
black candidate. It seems likely that similar 
effects occur in award selection, meaning 
it’s important to have truly inclusive finalist 
lists, not just token representation. And a 
robust pool of nominees is more likely to 
result in recognition of excellence.

Use Best Practices When Selecting 
Awardees 
If you are serving on an award selection 
committee, review best practices and 
encourage the selection committee chair 
to ask all award judges to do the same. If 

you chair such a committee, insist on this 
and be sure to appoint a diverse selection 
committee. You can make a big impact 
with simple, evidence-based steps (4) like 
defining selection criteria before reviewing 
any applications; having judges individually 
prepare a personal shortlist before sharing 
suggestions; constructing the finalist list by 
adding nominees rather than eliminating 
them; and not rushing through the 
selection process.

Mentor the Next Generation of 
Separation Scientists
Formal recognition in the form of 
awards usually grows out of less formal 
acknowledgment and encouragement 
of a person’s accomplishments. There’s 
something heartwarming about meeting 
a young scientist and thinking, “You 
remind me of myself at your age”. In part, 
we may be recognizing enthusiasm or 
curiosity, but research on homophily (5) 
shows that we are also more responsive 
and connected to people who are like us 
in more identifiable ways, such as race 
and gender. We should remind ourselves 
regularly to reach out to students and 
trainees who aren’t like us, so that we 
don’t just reproduce our professional 
community as it is now. Instead, we should 
draw in new talent from all backgrounds. 

Diverse teams have been found to be more 
creative in controlled laboratory studies (6), 
in business (7), and in scientific research 
(8). Continued innovation in separations 
depends on a diverse workforce, and 
we should all be working to build that 
future. So speak well of your accomplished 
colleagues, recruit diverse speakers for 
symposia and panels, and reach out to 
students and trainees about opportunities 
for them to advance. This ensures a diverse 
pool of excellent candidates for awards for 
years to come.

Perhaps you already know all these 
things and are doing them. I hope this is 
the case. For me, writing this post was a 
useful opportunity to remind myself that, 
although preparing a nomination may be 
time consuming and a little tedious, it 
is a worthwhile task to keep moving my 
professional community toward a future 
where we recognize excellence wherever 
it’s found. I hope it will encourage you in 
the same way.
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Training Courses

Please send your event and training 
course information to Lily Atkins 
LAtkins@mjhlifesciences.com

GC
The Theory of GC
Website: www.chromacademy.com/
gc-training.html

GC Troubleshooting and 
Maintenance
Onsite training
Website: www.crawfordscientific.
com/training-consultancy/gc-training/
gc-troubleshooting-and-maintenance

Applied Interpretation of GC–MS 
Mass Spectra
24 March 2021
On-line (20 hours over 5 days) 
The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/
training-courses/interpretation-mass-
spectra-gcms

HPLC/LC–MS
The Theory of HPLC
On-line training from  
CHROMacademy
Website: www.chromacademy.com/
hplc-training.html

The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/1-day-
applied-method-validation

Practical Essentials of Sample 
Preparation 
29 March – 23 April 2021 
On-line (total of 26 hours) 
The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/
training-courses/practical-essentials-
sample-preparation

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

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 Fundamentals
Onsite training
Website: www.crawfordscientific.com/
training-consultancy/hplc-training/hplc-
fundamentals

Complete HPLC & LC–MS
22 February 2021
On-line (34 hours over 9 days) 
The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/training-
courses/completeLC

The HPLC & LC–MS Clinic 
15 March 2021
On-line (16 hours) 
The Open University,  
Milton Keynes, UK 
Website: www.anthias.co.uk/training-
courses/LC-clinic

Applied Method Migration from 
HPLC to UHPLC (UPLC) 
24 March 2021 
On-line (6.5 hours over 2 days) 
The Open University,  
Milton Keynes, UK
Website: www.anthias.co.uk/training-
courses/1-day-applied-method-
migration-hplc-uhplc

SAMPLE PREPARATION
Overview of Solid-Phase Extraction 
On-line training from 
CHROMacademy
Website: www.chromacademy.com/
sample-prep-training.html

Applied Method Validation 
8 March 2021 
On-line (6.5 hours over 2 days) 

https://chromacademy.com/gc-training.html
https://www.crawfordscientific.com/training-consultancy/gc-training/gc-troubleshooting-and-maintenance
https://www.anthias.co.uk/training-courses/interpretation-mass-spectra-gcms
https://www.chromacademy.com/hplc-training.html
https://www.chromacademy.com/mass-spec-training.html
https://www.chromacademy.com/hplc_troubleshooting.html
https://www.crawfordscientific.com/training-consultancy/hplc-training/hplc-fundamentals
https://www.anthias.co.uk/training-courses/completeLC
https://www.anthias.co.uk/training-courses/LC-clinic
https://www.anthias.co.uk/training-courses/1-day-applied-method-migration-hplc-uhplc
https://www.chromacademy.com/sample-prep-training.html
https://www.anthias.co.uk/1-day-applied-method-validation
https://www.anthias.co.uk/1-day-applied-method-validation
https://www.anthias.co.uk/training-courses/practical-essentials-sample-preparation
https://www.chromacademy.com/basic-lab-skills-training.html
https://www.chromacademy.com/infrared-training.html
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Event News
8–12 March 2021 
Pittcon 2021 (Virtual Event)
E-mail: info@pittcon.org
Website: https://pittcon.org/pittcon-2021/

29 June–2 July 2021
26th International Symposium on Separation Sciences (ISSS 2020) and the 25th International Symposium for High-Performance Thin-Layer Chromatography (HPTLC 2020)
Grand Hotel Union, Ljubljana, Slovenia
E-mail: info@isss2020.si and info@hptlc2020.si
Website: https://isss2020.si/ and https://hptlc2020.si/

22–27 August 2021 
EuroAnalysis 2021
Linnaeus Building, Nijmegen, Netherlands
E-mail: euroanalysis2021.secretariat@ru.nl

Website: http://www.euroanalysis2021.nl

5–7 October 2021 
Forum Labo
Paris Expo Porte de Versailles, Paris, France
E-mail: infos@forumlabo.com
Website: https://www.forumlabo.com/paris/en-gb.html

12–15 October 2021
The 18th International Symposium on Preparative and Industrial Chromatography and Allied Techniques (SPICA 2020)
Lisbon, Portugal
E-mail: janet@barrconferences.com

Website: www.spica2020.org

2–5 November 2021
Recent Advances in Food Analysis 2021 (RAFA 2021)
Clarion Congress Hotel, Prague, Czech Republic
E-mail: RAFA2021@vscht.cz
Website: www.RAFA2021.eu
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