
 
 

 
 
 
Technical Feature –  
Chemometric Analysis of PITTCON 2017 Gauntlet Measurements 
 
Pittcon 2017 in Chicago, Illinois was a huge success. We are grateful for all who visited 
us at the Falcon Analytical booth and at the first ever PITTCON Lab Gauntlet. 
 

 
About 470 of you participated in PITTCON’s “Ninja” Lab Gauntlet producing some very 
interesting results. Recall that the objective of the gauntlet was to allow participants to 
perform a series of experiments of one minute or less analysis. Their results were 
graded 100% for perfect, with scores declining incrementally with variation from the 
accepted value of the experimental measurements.   
 
The Falcon experiment was to determine the ethanol content in white wine 
(chardonnay) in less than one minute using the CALIDUSTM ultrafast Gas 
Chromatograph using Chromperfect and InfoMetrix software. With analysis speeds 
10 to 50 times faster traditional GCs the CALIDUS GC could easily qualify to participate 
in the Gauntlet.  

 
One can see from Figure 1, the analysis is very simple where the ethanol peak elutes at 
about 30 seconds. The total cycle time injection to injection was 60 seconds meeting 
the requirement of a one minute experiment. Since an FID was used, the bulk of the 
sample (water) is not seen. The results were printed and given to each participant 
including their analytical score. This was fun and highly illuminating. 
 

 
Figure 2 shows the raw chromatograms and the resultant PCA Scores Plot using 
InfoMetrix® Pirouette® software. It is easy to see from the chromatogram (left side) that 
there is considerable variability in the injection technique of participants. 
 
Some had never used a syringe injection before or even a gas chromatograph.  
Evidence of this is the aberrant chromatograms where ethanol elutes prematurely or 
even as a doublet. These can result from hesitation, premature evaporation from slow 
injections or even carryover from the previous injection if they hesitated too long to 
depress the syringe plunger. Those who at least produced an ethanol peak received a 
50% score. The few who didn’t perform a complete injection received a zero.   
 
The PCA Scores plot turns each chromatogram into a single spot on the X, Y, Z plot 
(right side). Even with the “noise” of bad injections included in the PCA plot, one can 
see two distinct data sets. One is associated with data from Monday and Tuesday.  The 
other is associated with the data from Wednesday and Thursday. Interesting, isn’t it? 
 

 
Figure 3 shows the chromatograms aligned using InfoMetrix LineUpTM software (left 
side) and the resultant PCA Scores Plot (right side) again using InfoMetrix Pirouette. In 
this evaluation of the data, the raw chromatograms were all aligned to the “gold 
standard” chromatogram shown in Figure 1. The PCA scores still show the scatter of 
data from the poor injections. However, the distribution of data points produces two 



recognizable distinct data sets; one for Monday & Tuesday and a second for 
Wednesday and Thursday. 
 
Again, this is interesting, isn’t it? In the PCA Scores Plot, the scattered data tends to 
minimize the differences between the two distinct data sets. Now, let’s take the next 
step in advanced analysis of ultrafast GC data. 
 

 
 
Figure 4 shows the raw chromatograms (left side) and the resultant PCA Scores Plot 
(right side) using InfoMetrix Pirouette. In this evaluation, the aberrant data was 
removed. This simply recognizes from the data that there were some samples having 
known experimental problems, poor injections. This is standard good analytical practice. 
No one would include data in a statistical analysis for a broken syringe injection for 
example. Note that bad injections are also evident where the peak area and height 
variability is greater than one would expect. These peaks are probably where the 
participant didn’t fully trigger the syringe holder or possibly the syringe wasn’t properly 
loaded. 
 
Again, this is interesting, isn’t it? The unaligned chromatograms have two repeatable 
retention time sets, the “burgundy” and the “orange” on the left. In the PCA Scores Plot 
on the right, the scattered data reveals that the Monday and Tuesday results are more 
variable than the Wednesday and Thursday results. 
 
During the Gauntlet, we noticed a potential instrument-based problem: the retention 
times for the participants getting 100% seemed more variable than normal. As an 
exercise, let’s take the next step in advanced analysis of the ultrafast GC Gauntlet 
results. 
 

 
 
Figure 5 shows the aligned chromatograms (left side) and the resultant PCA Scores 
Plot (right side) using Infometrix Pirouette, after the aberrant data was removed. Now, 
from a retention time perspective after alignment, all the runs are visually identical. Of 
course, we would never want to remove the variance in the areas since this is an 
external standard calibration to achieve the concentration of ethanol in wine. The 
accepted value of ethanol concentration for this chardonnay is 12.6%. 
 
Again, this is an interesting evaluation. In the PCA Scores Plot, the scattered data no 
longer reveals the greater variability from Monday and Tuesday results. Upon startup 
Wednesday morning, the suspected instrumental problem exhibited itself as a fault.  
The injector temperature would not reach the setpoint and we could not start runs. So, 
we removed the column module from the unit and installed it in a second GC unit 
displayed at our exhibit. The method was tuned and we began runs for the gauntlet at 
10:00 am on a second unit using the same column. 
 
Although the Raw Data from Monday and Tuesday exhibited greater variability, 
following alignment and purging of bad runs, all data from the gauntlet are seen to be 
quite repeatable. The PCA scores show that data from the first two days are 
distinguishable from the last two days, but the tight clusters indicate good overall 
reproducibility. 
 

 
 
Figure 6 shows all data overlaid and combined. Significantly improved retention time 
repeatability is shown in the chromatogram plots and in the PCA Scores. Thick lines in 
the chromatogram plot (left) and filled points in PCA score plot (right) indicate the 
aligned data. Of course, the use of an autosampler, like Falcon’s PALARUSTM GC 
Autosampler will remove any variability in start time and injection volume, producing  
more precise and accurate results. Consistent starts insure retention time repeatability 
and consistent volumes insure consistent area repeatability. 

 



The PITTCON Lab Gauntlet demonstrated that all participants can inject samples into 
an ultrafast CALIDUS GC. Some could use a bit of training and practice, but most can 
make injections yielding valid analyses and good results. This report also demonstrates 
that the use of retention time alignment has obvious benefit. 
 
This report also reveals the value of advanced statistical multivariate analysis for 
instrumental diagnostics. Every ultrafast CALIDUS Gas Chromatograph ships with 
Chromperfect operating software with InfoMetrix LineUp fully integrated. Pirouette can 
be added as an optional package to get PCA Scores plots and much more. Use of 
these tools helps Falcon Analytical put very sophisticated analytical gas 
chromatography in the hands of novice users, like fuel inspectors checking for 
fraudulent use of untaxed fuel, and these users can obtain accurate, reliable and 
actionable results. 

 
If you have applications simple to complex, Falcon Analytical and our partners at 
InfoMetrix and Chromperfect stand ready to help. Contact us using the details below 
for assistance. Or for a quick quote on your application just click quote@falconfast.net 
and provide a few details about your measurement in an email message. 
 
Falcon Analytical 
Email: info@falconfast.net 
Visit: www.falconfast.net 
Phone: (304) 647-5860 
Fax: (304) 647-3743 
433 AEI Drive 
Lewisburg, West Virginia 
 
 

 

http://www.chromperfect.com/
https://infometrix.com/
https://infometrix.com/software/products/lineup/
https://infometrix.com/pirouette/
http://s3-us-west-1.amazonaws.com/falconanalytical-net/uploads/newsletters/march-2016-hmrc-and-pittcon-022816.pdf
http://s3-us-west-1.amazonaws.com/falconanalytical-net/uploads/newsletters/march-2016-hmrc-and-pittcon-022816.pdf
mailto:quote@falconfast.net
file:///C:/Users/Julie/AppData/Roaming/Microsoft/Word/info@falconfast.net
file:///C:/Users/Julie/AppData/Roaming/Microsoft/Word/www.falconfast.net

